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Executive Summary
Purpose and Background
The City of Glasgow, through their Levee Committee, retained Interstate Engineering to
conduct a Feasibility and Risk Management Study of the Glasgow Levee. The study examined
several options to bring the levee into compliance with the US Army Corps of Engineers
(USACoE) PL 84-99 program. The PL 84-99 program provides cost sharing in case the levee
is damaged during flooding. If the Glasgow levee is considered “active” in the program, the
USACoE will cover 80% of the cost of repairing the levee if it is damaged. The study also
assessed the risk of opting out of the USACoE program.
The Glasgow Levee Committee is an advisory committee to the City of Glasgow that was
conceived to assist the City with drafting a comprehensive System Wide Infrastructure
Framework (SWIF) plan for submission to the USACoE. Currently the levee is considered
“inactive” by the USACoE. The USACoE determined during their periodic inspection in 2011
that several encroachments must be resolved before the Glasgow levee could become active.
The USACoE is working with the City through their SWIF to move the levee into “active”
status. Encroachments include buildings, utilities, and roads that exist within the levee buffer
zone. Some of those buildings constructed too close to the levee may have to be demolished
to meet the USACoE requirements.
Levee construction began in 1911, with additional construction taking place in 1928. The
City of Glasgow provided a right-of-way corridor for the levee when the town was laid out in
1916, but never recorded the right-of-way with the Valley County Clerk and Recorder. The
levee was then modified/expanded in 1928, however, levee construction was completed
where building was easiest, rather than in the provided corridor. The USACoE further
improved the levee under a federally funded project in 1938, but still did not move the levee
into the right-of-way corridor. Consequently, a portion of the levee is not constructed in its
intended location and exists on private property.
The SWIF split the existing levee into three sections; Southeast, Southwest, and Northwest.
This study utilized those same three sections for analysis. The levee sections along with the
intended levee right-of-way are shown in Figure EX-1.
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Figure EX-1 – Levee Study Sections
Section limits were selected so that levee characteristics and encroachment issues were similar
within each segment.
Alternatives Evaluated
Interstate Engineering examined the feasibility of two primary alternatives to resolve the
encroachments for the Southeast and Southwest Levee segments:
Alternative 1
The first alternative would purchase the land needed to demolish the buildings that constitute
encroachments and allow the City to own or control the land the levee sits upon. The City
would have complete access to the levee for on-going operation and maintenance. The
upside of this alternative is that the levee would not have to be moved and a detailed,
expensive study of the floodplain would not be needed. The downside is that homeowners
would have to sell their property and houses to the City and move. Three options were
developed under this alternative:
A. Option A involves purchasing an entire lot at market value if any structures on the
lot constitute encroachments or any portion of a lot is needed for levee right-ofway. This option requires willing sellers and, as such, will likely require an
extended period of time to complete the acquisitions.
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B. Option B involves purchasing only that portion of each lot necessary to provide the
necessary buffer and demolish structures causing encroachments. This option also
requires willing sellers and, as such, will likely require an extended period of time
to complete the acquisitions.
C. Option C is similar to Option A with additional compensation provided for
property owners to facilitate their relocation and acquisition of a new residence
(compensation beyond market value for their property and structures). While this
option requires willing sellers, the additional compensation provided is more likely
to result with acquisition over a relatively short period of time.
Alternative 2
The second alterative involves moving the levee and buffer zone toward the river and away
from building and utility encroachments. Moving the levee would be accomplished by
adding material to the river side of the levee, or by physically relocating the levee closer to
the river (See Figure EX-2). No homeowners would need to be displaced under this
alternative, however a large construction project would be needed, a floodplain study would
be required, and USACoE and environmental permitting would be necessary. Two options
were developed under this alternative:
A. Option A adds new fill material to the river side of the levee to effectively make it
wider and move it and the buffer zone towards the river and away from structure
encroachments.
B. Option B uses existing levee material to rebuild the levee closer to the river,
moving it away from building encroachments.

(Remainder of this Page Intentionally Left Blank)
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Figure EX-2 – Levee Relocation Options
The Northwest Levee segment is unique in that no structure encroachments exist.
Encroachments along this segment are utility encroachments. As with the Southeast and
Southwest Levee segments, no recorded right-of-way or easement exists for the Northwest
Levee. For consistency, two main alternatives were considered to resolve encroachment
issues of the Northwest Levee:
Alternative 1
The first alternative would acquire rights to the land the levee sits on with either an easement
or right-of-way to allow the City to have complete access to the levee for on-going operation
and maintenance. This option also includes the cost to relocate the utilities encroaching
upon the levee. The upside of this alternative is that the levee would not have to be moved
and no USACoE permitting or flood studies would be required.
Alternative 2
The second alternative would resolve encroachments by relocating and rebuilding the levee
towards the river. Since the levee does not need to be moved to eliminate the encroachments
identified in the SWIF, there is no need to incur the cost of moving the North Levee. This
alternative was not pursued further.
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Do Nothing Alternative
With all levee segments, a third alternative was also addressed; the do nothing alternative.
Under the do nothing alternative, the study examined the risk associated with opting out of
the USACoE PL 84-99 program altogether. This would mean that the levee would not have
to be moved and no homeowners would have to be displaced. However, all costs to
reconstruct the levee in the event of damage would be borne by the City of Glasgow.
While not directly correlated with being in or out of the PL-84-99 program, the City of
Glasgow is currently considered to be protected from flooding by the levee and is not within
the floodplain according to the Federal Emergency Management Agency Flood Insurance
Rate Maps. Since 2010, FEMA has revised floodplain maps in 14 counties in Montana, but
not yet in Valley County. Choosing to not have a levee meeting the USACoE requirements
for PL 84-99 will likely require that the City certify the levee to FEMA in order to keep the City
of Glasgow out of the regulatory floodplain. Engineering necessary to certify the existing
levee is estimated to cost $200,000-300,000. The engineering investigation necessary for
levee certification will likely reveal the need to perform levee improvements to address
freeboard requirements, levee penetrations and drainage behind the levee, resulting with
additional costs. Also, certification would likely require that the City acquire right-of-way or
easements for the levee to establish their continuing rights of access for maintenance and
operation of the levee, resulting with yet additional expenses that could vary from $2.2
million to $5.6 million, depending on right-of-way/easement acquisition method.
If the levee is not certified, flood mapping may be revised to show a large portion of Glasgow
within the floodplain. In that case, any structures considered to be in the floodplain will likely
be required to carry flood insurance by any institution that holds a federally backed mortgage
on that property. Flood insurance for commercial and residential property that would be
within the floodplain if the levee was not recognized is estimated to range from $990,000 to
$2,100,000 annually. It should also be noted that being “active” in the USACoE PL 84-99
program does not necessarily guarantee FEMA accreditation.
Evaluation Criteria
Each alternative was evaluated separately for each section of the levee. Each alternative was
evaluated based on several factors. The factors used to evaluate each alterative were:
a)
b)
c)
d)
e)
f)
g)
h)
i)

Environmental Concerns
Major Section 408 Permitting Concerns
Right-of-Way Concerns
Utility Concerns
Road Crossing Concerns
Social Concerns
Construction Concerns
Sustainability Concerns
Costs Concerns
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Cost*

Environmental
Permitting
Utility
Social
Right-of-Way
Construction
Roadway Crossing
Sustainablity

Concerns

$598

A

B

3
Option
N/A

$3,643 $1,583 $1,731 $3,133

C

2
Option

$1,424

A

$559

1
Option
B
A

B

3
Option
N/A
1

$850

2

Figure EX-3 – Evaluation Summary Results
High Concerns

Medium Concerns

Low Concerns

$950**

3

NORTHWEST LEVEE
Alternative

$3,303 $1,686 $1,765 $2,530** $178

C

2
Option

SOUTHWEST LEVEE
Alternative

**Potential cost for FEMA accrediation, does not include costs for Flood Insurance or any levee improvements necessary for accreditation.

*Costs in $1,000's

$947

A

1
Option
B

SOUTHEAST LEVEE
Alternative

The concerns were evaluated to determine if they were low, medium, or high concerns for
each alternative of each segment. Figure EX-3 summarizes the results of that evaluation.

Levee Extension
The levee committee also desired to know the costs associated with extending the levee to the
northwest. An old railroad bed is located northwest of Glasgow and could possibly be used
to extend the levee in the northwest section of town, providing protection to additional areas
of the City and County. This study analyzed if the levee would have to be built up (raised)
and how much additional property would be protected by the extension. Extension of the
levee was found to provide protection to an additional 92 acres of property with a value of
over $6 million. The study found that the railroad bed would need to be elevated about three
feet to provide the freeboard required by FEMA for levee accreditation. Costs for levee
construction vary from $1.7 million to $4.1 million, depending on the condition of the
existing railroad bed.
Risk Analysis
The report also includes information on the risks associated with levee failure, the permitting
that may be required for levee construction, and if a levee district could be created to operate
and maintain the levee.
Risks
Failure of the levee presents two categories of risk: a life safety risk from flooding, and a
financial loss risk from flooding. The study found the life safety risk to be very low; it is
estimated there is a 0.000079% chance of loss of life from a flood in any given year. The
potential loss of economic activity from a flood is estimated at $12.9 million whereas the
potential loss associated with structures is $222 million, putting potential total financial losses
from flooding at about $235 million.
Permitting
Pursuing any of the alternatives examined in this study would require permits from several
different Federal and State agencies. Most any construction on the river side of the levee
would require completion of a Joint Application for Proposed Work in Montana’s Streams,
Wetlands, Floodplains and other Water Bodies. The magnitude and location of the work will
directly affect the complexity of permitting and may trigger a requirement for mitigation of
construction impacts and/or more detailed environmental studies (Environmental Assessments
or Environmental Impact Studies). An action may be "categorically excluded" from a detailed
environmental analysis if the action does not, "individually or cumulatively have a significant
effect on the human environment" (40 CFR 1508.4). If not categorically excluded, an
environmental assessments (EA) would be used to determine if significant environmental
impacts would occur as a result of an action. An EA addresses and documents those areas
where there is a potential to significantly affect the environment. The EA concludes with a one
of two decision documents, either a Finding of No Significant Impact (FONSI) or the Notice
of Intent to Prepare an Environmental Impact Statement (EIS). An environmental impact
statement (EIS) is required by the National Environmental Policy Act (NEPA) for certain actions
"significantly affecting the quality of the human environment".
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Levee District
The State of Montana does allow local government jurisdictions to create multijurisdictional
districts for the purpose of construction and maintenance of public infrastructure. This would
allow the City of Glasgow to work with Valley County to create a special district for the
purpose of owning and maintaining the Glasgow Milk River – Cherry Creek Levee.
Recommendation
Based on the analysis conducted with this study, it is the recommendation of the Levee
Committee that the City of Glasgow proceed with Alternative 1 for the Northwest Levee,
Alternative 2A for the Southwest Levee and Alternative 2A for the Southeast Levee.
Encroachments along the Northwest Levee will be resolved through designation/recordation
of a right-of-way or easement for the levee and by resolution of utility and roadway
encroachments. This alternative is recommended due to its ease of implementation and
relatively low cost.
Encroachments along the Southwest and Southeast Levees will be resolved by adding material
to the river side of the levee, effectively moving the levee centerline and buffer zone to
eliminate building conflicts. Utility encroachments will be addressed through relocation or
reconstruction. This alternative is recommended over Alternative 1 for the Southeast and
Southwest Levee based on overall cost and the social concerns of moving people out of their
homes. In addition, acquiring property will require willing sellers and would likely require an
extended period of time to complete. While Option C provides additional compensation,
making it more likely that property owners would be willing to sell their property, it does not
guarantee willing sellers and comes with significantly higher costs than Alternative 2A.
Without 100% cooperation among private property owners, full implementation of Alternative
1 would be impossible in the short-term.
Alternative 2A was chosen over Alternative 2B due to the costs, scale of earthwork, and
potential scale of environmental permitting required to implement Alternative 2B over
Alternative 2A.
Cost estimates for the recommended action are summarized in the table below.

LEVEE SEGMENT
Northwest Levee
Southwest Levee
Southeast Levee
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RECOMMENDED
SOLUTION
ALTERNATIVE
Alternative 1
Alternative 2, Option A
Alternative 2, Option A
TOTAL

ESTIMATED COST
FOR
IMPLEMENTATION
$178,000
$1,685,898
$1,582,660
$3,446,558

Purpose
The City of Glasgow, through their Levee Committee, retained Interstate Engineering to
conduct a Feasibility and Risk Management Study of the Glasgow Levee. The study examined
several options to bring the levee into compliance with the US Army Corps of Engineers
(USACoE) PL 84-99 program. The PL 84-99 program provides cost sharing in case the levee
is damaged during flooding. If the Glasgow levee is considered “active” in the program, the
USACoE will cover 80% of the cost of repairing the levee if it is damaged. The study also
assessed the risk of opting out of the USACoE program.
The Glasgow Levee Committee is an advisory committee to the City of Glasgow that was
conceived to assist the City with drafting a comprehensive System Wide Infrastructure
Framework (SWIF) plan for submission to the USACoE. Currently the levee is considered
“inactive” by the USACoE. The USACoE determined during their periodic inspection in 2011
that several encroachments must be resolved before the Glasgow levee could become active.
The USACoE is working with the City through their SWIF to move the levee into “active”
status. Encroachments include buildings, utilities, and roads that exist within the levee buffer
zone. Some of those buildings constructed too close to the levee may have to be demolished
to meet the USACoE requirements.
Background
The City of Glasgow wants to determine the impacts of making major changes to the levee
that protects the City and eliminate the major encroachments detailed in the City of Glasgow
Cherry Creek and Milk River Levee System Wide Infrastructure Framework (SWIF) report. The
encroachments (buildings, utilities, culverts, etc.) are causing the levee to be classified as
inactive with respect to the US Army Corps of Engineers PL 84-99 program. They would also
like to know the feasibility, costs and risks associated with extending the levee to the north
using an old railroad bed.
The City is protected by an existing levee system that was first constructed in 1911. The City
of Glasgow provided a right-of-way corridor for the levee when the town was laid out in
1916, but never recorded the right-of-way with the Valley County Clerk and Recorder. The
levee was then modified/expanded in 1928, however, the proper equipment was not
available to build the levee in a designated right-of-way corridor, so the construction was
completed where building was unproblematic, rather than in the correct location. The
USACoE further improved the levee under a federally funded project in 1938, but still did not
move the levee into the right-of-way corridor.
The need for the levee to protect the City from flooding by the Milk River and Cherry Creek is
not in question. In fact, the City may want to extend the levee using an old railroad bed, and
rehabilitate a good portion of the existing levee. They also want to know how to resolve
encroachments and potentially relocate a portion of the levee to provide additional
protection. Encroachment issues have been an ongoing problem for many years. A
preliminary survey and review of property lines and levee boundaries have revealed levee
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construction encroachment issues that date back to the original 1916 and 1928 proposal
and ultimately the 1938 levee project construction. The levee encroachments defined in the
SWIF include utilities, buildings, and culverts.
Some of the encroachments have developed by landowners building too close to the levee.
However, several of the encroachments developed because the levee was constructed in the
wrong location. In some locations, the levee was built bisecting already existing lots, crossing
property boundaries. In those cases, the levee is causing encroachments on private property,
at no fault of the property owner.
The City needs this study to explore their options and to define the costs of those options.
They want a cost/benefit assessment to help determine the best course of action. They also
want to examine the pros and cons of remaining in, or opting out of the PL 84-99 Program.
They know that any significant reconstruction or new levee construction will require a Section
408 Permit, and want to be able to understand the costs and schedule impacts of that Permit.
Project Scope
This report studies the modifications to the existing levee that would be required to stay in the
USACoE PL 84-99 program by looking at two alternatives for eliminating significant
encroachments on the levee. Each alternative is evaluated on its:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Feasibility
Environmental Concerns
Major Section 408 Permitting Concerns
Right-of-Way Concerns
Utility Concerns
Road Crossing Concerns
Social Concerns
Construction Concerns
Sustainability Concerns
Costs Concerns

The report analyzes the ramifications of leaving the USACoE PL 84-99 program as a third
alternative.
Beyond the USACoE PL 84-99 program, the report discusses an expansion of the overall
levee system to the northwest by creating an additional accredited levee from an existing
abandoned railroad bed. This would add on to the levee allowing it to protect more
property. Expanding the levee could also encourage the City and County to cooperate on
developing a levee district.
The report also contains a risk analysis to help quantify risk factors, costs, and feasibility of
staying in or opting out of all Federal Programs.
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Structure of the Report
In order to determine the ramifications of several of the options available to the Glasgow
Levee committee, this report breaks down the choices available. The first division is of the
levee itself. The April 4th, 2016 System Wide Infrastructure Framework (SWIF) for the City of
Glasgow Cherry Creek and Milk River Left Bank Levee divides the levee into three sections.
The Southeast Levee, the Southwest Levee, and the Northwest Levee. The map in Figure 1
shows the location of each of the levee sections. Another proposed levee section is included
in this report, the expansion of the levee to the northwest using an abandoned railroad bed.
The map in Figure 1 also shows the proposed expansion of the levee.
Each section of the levee provides unique challenges for addressing encroachments identified
by the US Army Corps of Engineers (USACoE) during the last inspection of the levee. Given
that each levee section has different types and quantities of encroachments, two alternatives
were evaluated for each levee section. Alternative 1 and 2 were examined for all three
sections of the levee. Alternative 3 does not discriminate between levee sections and was
studied for the entire length of the levee. Alternative 4 provides an analysis of expanding the
levee using an old railroad bed.
Alternative 1 - The first alternative would eliminate significant encroachments by establishing
a buffer zone, 15 feet on each side of the centerline of the levee unencumbered by
encroachments and allowing free movement in the zone, through acquisition of whole
properties at market value that contain encroachments and portions of properties located
contiguous to the levee that do not contain encroachments. This includes buying the whole
property if it is causing conflict with the levee buffer zone, removing any encroachments, and
holding the property in perpetuity so that the levee will always be easily accessible for
operation and maintenance and during flooding periods.
This alternative also examines purchasing right-of-way or easements over portions of property
that are in conflict with the levee. A whole parcel may not be acquired, thus causing less
disruption for a property owner. The purchase of right-of-way would mean the City would
own the property. The purchase of an easement means the City would be granted access to
and some control over the land, but would not own the property.
Alternative 2 - The second alternative is to move the levee to eliminate encroachments and
create a buffer zone. This involves moving the levee toward the Milk River and Cherry Creek.
There are two options for moving the levee. First would be to bring in additional fill material
and add to the river or creek side of the existing levee. This would shift the centerline of the
levee toward the river and creek, relieving the need to demolish buildings causing
encroachments and limiting the amount of utilities that would have to be moved. It would
also improve the structural integrity of the levee. The second option is to utilize the earth in
the existing levee and reconstruct it closer to the river and creek. This would also relieve the
need to demolish buildings causing encroachments and limit the amount of utilities moved.
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The second alternative also provides information on moving the levee back to the original
alignment proposed for the levee. In several instances, the levee bisects property and sits on
privately held land. This makes the property owner’s land unusable. Options are discussed
for moving the levee to construct it on the corridor it was intended to be built upon.
Alternative 3 - The third alternative is to Do Nothing. This involves doing nothing to correct
the significant encroachments identified by the USACoE. It would most likely lead to the levee
being no longer eligible for the PL 84-99 Program and the full cost of any damage to the
levee would be borne by the City of Glasgow. The third alternative does not change among
the levee sections, so an analysis of the Do Nothing Alternative is shown separately from
Alternative 1 and 2.
Alternative 4 – The fourth alternative looks at the elements needed for expanding the
Northwest Levee utilizing an existing abandoned railroad grade.
Figure 2, 3 and 4 show the breakdown of Alternatives 1, 2, and 3 for the Southeast,
Southwest, and Northwest Levee.

(Remainder of this Page Intentionally Left Blank)
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Alternatives for the SE Levee
General
The Southeast Levee has three distinct sections. The northeastern portion of the levee runs
approximately 1,450 feet from Highway 42 to the edge of the hospital property at 5th Ave
South. The middle section of the levee runs contiguous to the hospital for approximately 900
feet to 3rd Street. The western portion of the levee runs approximately 1,750 feet contiguous
to residential property from 3rd Street to Francis Street.
The northeastern portion of the levee provides relatively few problems. A power pole and fire
hydrant will need to be moved to rectify the encroachments. They are located near the
southeast corner of the city property just north of the hospital and should require minor
changes in their location.
The middle section of the SE Levee is the area contiguous to the hospital and the SWIF does
list Significant Encroachments adjacent to the hospital. While Alternative 1 is designed to
look at the option of purchasing parcels to eliminate encroachments, purchasing or moving
the hospital building to eliminate the encroachments near the hospital is not a feasible
option, thus this levee section will be dealt with differently within Alternative 1 and 2.
The western portion of the levee is contiguous to residential property. Within this portion of
the levee, out-buildings on residential property are causing encroachments. Structures
considered encroachments along the western portion of the Southeast Levee are shown in
Figure 5.

(Remainder of this Page Intentionally Left Blank)
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SE Alternative 1 - Establish a buffer zone for the levee through property
acquisition and/or easements.
Feasibility
SE Alternative 1 allows the existing levee to stay in place through the acquisition of property
that is either causing significant encroachments on the levee buffer zone or is contiguous to
the levee. In the SE Levee, no property is bisected by the levee and any significant
encroachments are from properties contiguous to the levee. This alternative explores the
costs associated with acquiring the legal right-of-way for the levee. Within Alternative 1,
three different options for property acquisition and the associated cost are explored.
Option A provides for the market value acquisition of entire parcels contiguous to the levee
that contain significant encroachments. Portions of other properties that are needed to
provide levee right-of-way will also be acquired. In this option all properties which have
buildings with significant encroachments will have those buildings moved or demolished.
Displaced homeowners will be compensated for the complications associated with moving
through mitigation payments. This option requires willing sellers, and, as such, will likely
require an extended time period to complete the acquisitions.
Option B provides for the market value acquisition of only that portion of a parcel needed to
eliminate significant encroachments or create a levee right-of-way corridor. This is done
through splitting the current lots so that only the portion of the property needed to move or
demolish the buildings providing significant encroachment or levee right-of-way is acquired.
This allows for homeowners and renters to remain in place. This option also requires willing
sellers and will likely require an extended period of time to complete property acquisition.
Option C provides for above market value acquisition of entire parcels adjacent to the levee
that contain significant encroachments or are needed for levee right-of-way. It includes the
demolition cost of any buildings that must be removed and the cost to purchase all parcels
contiguous to the levee. Homeowners that lose their home will be compensated for the
property market value they lose and would receive additional compensation to allow them to
purchase a replacement dwelling.
While Alternative 1 is designed to look at the option of purchasing parcels to eliminate
encroachments, purchasing or moving the hospital building to eliminate the encroachments
near the hospital is not a feasible option, as the cost would be exponentially higher than any
other option. Thus, within Alternative 1 it is recommended the parking lot fill area be certified
as a levee.
The hospital parking lots and driving lanes are located on top of the levee and fill material
has been added on the river side of the levee. The multiple buildings, parking lots, open
storage, utilities and roadways associated with the hospital are considered significant
encroachments. This option would require a geotechnical investigation of the fill under the
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parking lot and, pending the results of the investigation, having a professional engineer certify
the fill under the parking lot can meet the requirements of the USACoE for a levee. The
feasibility of this option will depend on the results of the geotechnical investigation. If the
geotechnical report shows the fill meets the USACoE requirements, then it will be feasible to
certify the fill as the levee and locate the levee centerline such that encroachments are
resolved. If the report does not show it meets the requirements, then either the parking lot
would need to be dug up and replaced, or the levee could be expanded toward the Milk
River with construction techniques that meet USACoE requirements.
Environmental Concerns
There are few environmental concerns with SE Alternative 1 because the existing levee stays in
place and the required actions will be contained in a small area. Actions should not take
place within wetlands or other sensitive environments. The demolition construction activity is
a common practice and a contactor using industry standard methods will mitigate
environmental damage during demolition. Alternative 1 provides few, if any, environmental
concerns.
Major Section 408 Permitting Concerns
One of the benefits of SE Alternative 1 and keeping the levee in its current location, is that
major Section 408 Permitting would not be required. The levee is not moving, so no
construction will take place near waterways and the channel of the Milk River and Cherry
Creek will remain unchanged. Floodplain boundaries would not be altered and the FEMA
map would remain unchanged.
Permitting would likely be required in the area contiguous to the hospital if the existing
parking lot was to be certified as a levee. Moving the levee centerline will impact the
floodplain and the impact will need to be evaluated. A Letter of Map Amendment (LOMA)
could be used to reflect the changes in the floodplain centerline that result from certifying the
new floodplain centerline location.
Right-of-Way Concerns
When the original levee was constructed, it was built on a corridor that was set aside for the
levee. However, the paperwork to draw the boundaries of the right-of-way for the levee was
never filed with the Valley County Clerk and Recorder. There are no records that show the
levee has a permanent right-of-way.
All sections of the levee will need to be within a permanent corridor that is platted in land
surveys with documents filed with the clerk and recorder.
SE Alternative 1 would require the City to acquire access to the corridor through purchase of
right-of-way or granting of easements in the strip of land the levee currently occupies. They
would also need to acquire properties, or portion of properties, that are causing significant
encroachments.
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Utility Concerns
SE Alternative 1 considers options for the City to rectify utility conflicts that are listed as
significant encroachments. The utilities that have been identified as providing encroachments
in the Southeast levee are:
x
x
x

City of Glasgow Public Water Supply System
Nemont Telephone
Northwestern Energy Electric

This process will eliminate the Significant Encroachments in the Southeast levee by relocating
the utilities. There are 4 significant utility encroachments in the Southeast Levee and each of
those would have to be rectified.
Road Crossing Concerns
Within the SE Levee, there are three roads that cross or adjoin the levee. Those roadways
may need to be upgraded, but major reconstruction will not be needed. Roadways that
interface with the levee should be no steeper than 10% with side slopes that are 3 to 1 or
flatter.
Social Concerns
SE Alternative 1 will create social concerns because homeowners and renters will be
displaced. Moving from a home can be a major upset to a family and provides a stressful
situation. Option A and C would require the homeowners and renters to vacate property that
is purchased to provide a buffer zone for the levee. Those building would then be
demolished to provide the buffer zone in perpetuity. In order to compensate homeowners
and renters for the trouble caused by moving, a mitigation expense will be calculated as part
of Option A.
Option B would provide for less disruption to the homeowners and renters that are living on
properties that are causing significant encroachments. They would not be required to
relocate from their current homes. However, they will still be affected as they will be losing
buildings (garages, outbuildings, etc.) that they rely on. They will not likely be able to replace
those structures.
Relocating the utilities will provide a short term disturbance, but no long term social impacts
are expected. Residents may experience a temporary interruption in their utility service, but
no long term impacts are expected.
Construction Concerns
SE Alternative 1 is not likely to cause serious construction problems. Option A and C would
require demolition of the buildings causing significant encroachments. Demolition is a
common construction activity and a responsible contractor should be able to handle the
demolition involved without problems.
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Option B would require a demolition contractor to have to work in tighter spaces and they
would not be free to cause damage to buildings other than those they demolish. However, a
responsible contractor should be able to work in the conditions present.
The construction techniques used to relocate the levee or utilities are routine and the project
would not require unique equipment or methods. No special techniques or equipment will be
needed to remove or fill the culverts in conflict with the levee. It will cause a temporary
disturbance to the neighbors.
Sustainability Concerns
SE Alternative 1 provides a long term and sustainable approach to the levee buffer zone. The
City of Glasgow would control the buffer zone through ownership or easement. All buildings
and utilities causing encroachments would be removed and the buffer zone would not contain
permanent structures that create encroachments.
SE Alternative 1 provides a long term and sustainable approach to eliminating utility conflicts
causing encroachments in the levee buffer zone. Moving the utilities or the levee will ensure
significant encroachments would be removed.
Having the levee contiguous to the hospital certified by an engineer provides a long term and
sustainable approach to the levee buffer zone in the area near the hospital. The levee buffer
zone would be controlled through ownership by the City and certified that it meets the
requirements of the USACoE.
Cost Concerns
SE Alternative 1A - In the Southeast Levee area, the SWIF identifies 12 buildings as Significant
Encroachments on the levee. Most of the buildings that are causing the encroachments are
also located on lots that are contiguous to the levee, so their purchase would allow the City
to control the land the levee sits on in perpetuity. Figure 5 showed the properties that contain
buildings that are causing encroachments. Those buildings and the estimated cost to
purchase the property, and demolish the buildings are shown under Option A in Table SE 1.
The Southeast Levee does not bisect any properties, so there will not be costs associated with
purchasing lots or purchasing easements through lots. However, because the levee does not
have a dedicated right-of-way or easement corridor on file at the Valley County Courthouse,
that right-of-way or easement will need to be purchased from each property contiguous to the
levee.
Option A considers the cost of purchasing the entire lot for all parcels that contain buildings
with significant encroachments. Only portions of parcels that do not have significant
encroachments would be purchased to create a dedicated levee buffer zone.
If the current levee stays in place, Option B includes the cost to demolish the buildings that
are causing significant encroachments. These properties also contain buildings that are not
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considered encroachments. The buildings not considered encroachments could remain with
current owner and residents would not have to be displaced.
Option C considers the cost of purchasing the entire lot for parcels that contain buildings with
significant encroachments as well as all parcels adjacent to the levee. Costs for purchasing
include compensation above market value to make the property owners whole and allow
them to purchase an equivalent dwelling unit.
For SE Alternative 1, it is recommended that a certification of the levee for a new buffer zone
is the best option in the area around the hospital parking lot. Because Alternative 1 options
do not include any other levee construction activity, certification of the hospital parking lot
area will be the only treatment considered along this portion of the SE Levee for all Alternative
1 options. Cost of a geotechnical study to determine the suitability of the fill under the
hospital parking lot is estimated to cost $50,000. Depending on the results of that study,
certification may be possible. For the purpose of comparing Alternatives, this study assumes
the levee can be certified after the geotechnical investigation. The total estimated cost of
certifying the levee near the hospital is $225,000, including cost of engineering and the
geotechnical investigation.
The estimated cost for bisecting roadway upgrades for SE Alternative 1A is $17,500. The
estimated cost of utility relocation for the SE Alternative 1, Option A is $1,000 for water
hydrant relocation, $26,000 for utility pole relocation, and $1,000 for telephone line
relocation, for a total utility relocation cost of $28,000. The total estimated cost for SE
Alternative 1A is $946,800. Details of cost development are included in Table SE 1.
The estimated cost of utility relocation for the SE Alternative 2, Option B remains the same as
for Option A at $28,000. The estimated cost of certifying the levee near the hospital is
$225,000. The estimated cost for bisecting roadway upgrades for SE Alternative 1B is
$17,500. The total estimated cost for SE Alternative 1B is $598,000. Details of cost
development are included in Table SE 1.
The estimated cost for SE Alternative 1C contains all the same costs of levee certification near
the hospital, utility relocation, and roadway upgrades of Options A and B. This Option also
contains additional compensation for purchased property as an incentive to accelerate the
property acquisition. The total estimated cost for SE Alternative 1C is $3,643,054. Details of
cost development for this option are included in Table SE 2.
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Mahon St
Mahon St
Mahon St
Mahon St
Mahon St
Mahon St.
Mahon St
Mahon St
Mahon St
Mahon St
Mahon St
Mahon St
Mahon St
Mahon St
Mahon St
Mahon St
$10,000
$10,000
$10,000

61+50
62+75
63+50

$110,000

$10,000

58+70

TOTAL

$25,000
$10,000

$25,000

$10,000

Demolition
Cost

51+67, 52+57,
52+77
54+72, 53+12
56+15

49+00

Building
Encroachment
Station

Option B

Cost:
Cost:
Cost:
Cost:

Whole
Whole
Part
Part
Part
Whole
Part
Whole
Part
Whole
Part
Part
Part
Part
Part
Part

Whole

Whole
Part

$598,000

$3,000

$3,000
$3,000

$946,800

$6,000

$8,000
$14,000

$5,000
$3,000
$12,000
$3,000
$7,500
$3,000
$1,000
$3,000
$1,500
$3,000
$15,000
$3,000
$16,000
$3,000
$15,000
$3,000
$5,000
$3,000
$25,000
$3,000
$5,500
$3,000
$5,500
$3,000
$3,000
$3,000
$7,500
$3,000
$7,000
$3,000
$1,000
$3,000
$160,500
$57,000
Option B
$327,500
$225,000
$28,000
$17,500

$3,000

$26,500
$63,600
$7,500
$3,000
$1,000
$3,000
$1,500
$3,000
$79,500
$16,000
$3,000
$79,500
$5,000
$3,000
$132,500
$5,500
$3,000
$5,500
$3,000
$3,000
$3,000
$7,500
$3,000
$7,000
$3,000
$1,000
$3,000
$530,300
$36,000
Option A
$676,300
$225,000
$28,000
$17,500

$31,800

$42,400
$14,000

Cost to
Cost to
Cost to
Purchase
Purchase
Purchase Part
Whole Lot or
Create Parcel
Create Parcel
of Lot
Whole or Part
Part of Lot
or Easement
or Easement
of Lot

Property Acquisition
Levee Certification
Utility Relocation
Roadway Upgrade

$25,000
$60,000
$75,000
$10,000
$15,000
$75,000
$160,000
$75,000
$50,000
$125,000
$55,000
$55,000
$30,000
$75,000
$70,000
$10,000
$1,175,000

$30,000

$40,000
$140,000

Value of the
Property

TOTAL COST:
Property Acquisition Cost:
Option A: (Demolition Cost + Cost to Purchase Lot + Cost to Create Parcel)
Option B: (Demolition Cost + Cost to Purchase Partial Lot + Cost to Create Parcel)

601
535
511
503
451
445
431
407
401
345
339
331
323
315
307
301

600 Mahon St

615 6th St S
601 Francis St

Property Address

Option A

TABLE SE 1. SOUTHEAST LEVEE ALTERNATIVE 1 OPTION A & B




TABLE SW 2. SOUTHWEST LEVEE ALTERNATIVE 1 OPTION C
Building
Encroachment
Station

Property Address

909 6th Ave S
901 6th Ave S
841 6th Ave S
837 6th Ave S
823 6th Ave S
819 6th Ave S
817 6th Ave S
811 6th Ave S
809 6th Ave S
741 6th Ave S
614 7th St S
Track SW4SE4
Browning lot 002
Browning lot 003
Block 53 lots 12-19
Block 55 Lot 12 – 14
Block 55 Lot 15
Block 55 Lot 16
Block 55 Lot 17
Block 55 Lots 18 & 19
TOTAL

10+35
35+45
35+85

37+45
38+40
39+05
39+50, 39+90
40+90
43+50

Total Lot
Size
(Acre)

0.179
0.179
0.269
0.090
0.179
0.179
0.090
0.179
0.179
0.269
4.000
0.179
0.258
0.690
0.270
0.090
0.090
0.090
0.179

Total
Dwelling
Size (SF)
400
984
840
0
988
0
782
536
576
448
1,955
1,608
0
0
0
0
0
0
0
0
0

Other
Buildings
Sizes (SF)

#
Bedrooms

280
832
0
1,734
0
120
714
220
180
376
1,728
0
0
0
0
0
0
0
0
0

0
2
6
0
4
0
2
1
1
1
2
4
0
0
0
0
0
0
0
0
0

#
Bathrooms
0
1
2
0
2
0
1
1
1
1
1
2
0
0
0
0
0
0
0
0
0

Market Value
of the
1
Property
$0
$120,000
$160,000
$10,000
$180,000
$10,000
$55,000
$55,000
$30,000
$40,000
$75,000
$120,000
$75,000
$10,000
$15,000
$40,000
$30,000
$10,000
$10,000
$10,000
$20,000
$1,075,000

Moving
Costs
$0
$5,000
$5,000
$0
$5,000
$0
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$0
$0
$0
$0
$0
$0
$0
$0
$0
$45,000

Demolition
Cost
$5,000
$15,000
$15,000

$15,000
$10,000
$10,000
$15,000
$10,000
$15,000
$0
$0
$0
$0
$0
$0
$0
$0
$0
$110,000

TOTAL Market
2
Value Cost
$ 5,000
$ 140,000
$ 180,000
$ 10,000
$ 185,000
$ 10,000
$ 75,000
$ 70,000
$ 45,000
$ 60,000
$ 90,000
$ 140,000
$ 75,000
$ 10,000
$ 15,000
$ 40,000
$ 30,000
$ 10,000
$ 10,000
$ 10,000
$ 20,000
$ 1,230,000

Lot
Replacement
Value Based
3
on Acre
$0
$17,900
$17,900
$0
$26,900
$9,000
$17,900
$17,900
$9,000
$17,900
$17,900
$26,900
$400,000
$17,900
$25,800
$69,000
$27,000
$9,000
$9,000
$9,000
$17,900
$763,800

Dwelling
Replacement
Value Based
4
on SF
$70,000
$172,200
$147,000
$0
$172,900
$0
$136,850
$93,800
$100,800
$78,400
$342,125
$281,400
$0
$0
$0
$0
$0
$0
$0
$0
$0
$1,595,475

Other
Building
Replacement
Value Based
on SF

5

$0
$28,000
$83,200
$0
$173,400
$0
$12,000
$71,400
$22,000
$18,000
$37,600
$172,800
$0
$0
$0
$0
$0
$0
$0
$0
$0
$618,400

TOTAL
Replacement
6
Cost
$ 75,000
$ 238,100
$ 268,100
$0
$ 378,200
$ 9,000
$ 186,750
$ 198,100
$ 146,800
$ 134,300
$ 412,625
$ 501,100
$ 400,000
$ 17,900
$ 25,800
$ 69,000
$ 27,000
$ 9,000
$ 9,000
$ 9,000
$ 17,900
$ 3,132,675

Total Cost - Option C:
1

Market Value as Determined by Missouri River Reality (See Appendix E)

2

Total Market Value Cost = Market Value + Moving Cost + Demolition Cost

3

Replacement Value for Lot by Size based on $100,000/acre

4

Replacement Value for Dwellings by Size based on $175/sf

5

Replacement Value for Garages and Other Buildings by Size based on $100/sf
Total Replacement Cost = Moving Cost + Demolition Cost + Lot Replacement Value + Replacement Value for Dwelling + Replacement Value for Other Buildings

6

Utility Relocation Cost:
Roadway Upgrade Cost:
TOTAL COST, ALTERNATIVE 2 - OPTION C:

$153,000
$17,500
$3,303,175
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SE Alternative 2 – Establish a buffer zone for the levee by relocating and
rebuilding the levee towards the river for the entire length of the Southeast
Levee.
Feasibility
SE Alternative 2 moves the centerline of the levee 15 feet toward the Milk River, away from
the properties that are adjacent to the levee on the land side. This process will eliminate the
significant encroachments in the Southeast Levee by creating a 15-foot buffer between the
levee and the encroachments. There are no significant encroachments on the river side in the
Southeast Levee. Moving the levee will also allow for the existing utility poles that run
adjacent to the levee to stay in place. Utilities that cross the levee still constitute
encroachments and will have to be rectified.
Moving the levee will require earthmoving to rebuild a levee that can withstand flooding.
Construction will need to meet the US Army Corps of Engineers standards for building a
levee. The new levee will also impact the floodplain boundary and a study will need to be
completed to determine how moving the levee will change the floodplain boundaries.
Within SE Alternative 2, there are two options for relocating the levee:
Option A would construct the new levee using all new fill material brought from off
site. All material would be hauled to the site and compacted to essentially add on to
the existing levee and move the centerline 15 feet toward the river.
Option B would construct a levee using material in the existing levee to complete
construction. Essentially this would be picking up the levee and moving the centerline
15 feet toward the river. This would allow property owners on the land side of the
levee to reclaim some of the land the levee currently sits on. Figure 6 provides an
illustration of the two options.
The Southeast portion of the levee does contain Frances Mahon Deaconess Hospital and
there are encroachments associated with the levee near the hospital. Options for eliminating
encroachments near the hospital were examined under the first section of Alternative 1. The
cost of moving the hospital is not explored as it is considered well beyond the amount
feasible for other options. For Alternative 2, only Option A will be explored for the hospital
area around the outside of the hospital parking lot to move the buffer zone away from the
existing encroachments.
As the new levee material is constructed next to the existing levee, the City of Glasgow will
need to ensure the construction meets the requirements of the USACoE for levee construction.
This would allow the buffer zone to move away from the parking lot and provide an
unobstructed buffer zone without the hospital buildings and parking lot constituting significant
encroachments. Figure 7 shows the location of the proposed addition to the levee.
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Environmental Concerns
SE Alternative 2 will contain environmental concerns in moving the levee toward the river.
The earthmoving required will disturb areas adjacent to the levee as well as any area used for
borrow material. The narrow corridor should not present a major environmental disturbance
and the disturbance will be contained within that corridor. However, it will require USACoE
mitigation for construction in a floodplain. The borrow material sites should also cause only
small environmental disturbances. Construction will take place on land that is currently either
undisturbed land, riparian habitat, or used for agriculture production. Permits for
construction in the floodplain will need to be obtained before construction could commence.
Environmental documentation will have to be completed to determine the extent of damage
and how mitigation of any damage would take place.
Permitting Concerns
Major Section 408 permitting would be required for reconstruction of the levee toward the
river. This permitting would include a major study to determine how moving the levee affects
the floodplain. Floodplain permits from the Montana DEQ, Montana DNRC, USACoE, and
the Valley County Conservation District would be required for construction in the floodplain.
Implementation of SE Alternative 2 would move the levee toward the river and have an
impact on the location of the FEMA floodplain boundary. Because the levee would impact
the boundary, a flood study would be needed to determine what impact moving the levee
would have on the Milk River. Significant effort would be needed to determine the effect of
moving the levee toward the Milk River.
Right-of-Way Concerns
When the original levee was constructed, it was built on a corridor that was set aside for the
levee. However, the paperwork to draw the boundaries of the right-of-way for the levee was
never filed with the Valley County Clerk and Recorder. There are no records that show the
levee has a permanent right-of-way.
The City of Glasgow will need to ensure that a land survey is performed and necessary
documentation for all sections of the levee are filed/recorded to create a permanent corridor
for the levee.
Under SE Alternative 2, the City will need to acquire access to the corridor through purchase
of right-of-way easements for the strip of land the levee currently occupies. The originally
planned levee corridor should be sufficiently wide to allow for the levee to be moved toward
the river. However, if additional right-of-way would need to be acquired for an unforeseen
reason, there are two large landholders that own the property and use it primarily for
agricultural purposes.
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Utility Concerns
Implementation of SE Alternative 2 presents options for the City to rectify utilities conflicts that
are listed as significant encroachments. The utilities that have been identified as providing
encroachments in the Southeast levee are:
x
x
x

City of Glasgow Public Water Supply System
Nemont Telephone
Northwestern Energy Electric

This process will eliminate the Significant Encroachments in the Southwest levee by relocating
the utilities or relocating the levee. There are four significant utility encroachments in the
Southeast Levee and each of those would have to be rectified. The costs associated with utility
relocation were developed in consultation with the utility owners and is shown in Appendix C.
Road Crossing Concerns
Within in the SE Levee, there are three roads that cross or adjoin the levee. Moving the levee
will require the reconstruction of these roads. Roadways that interface with the levee should
be no steeper than 10% with side slopes that are 3 to 1 or flatter.
Social Concerns
SE Alternative 2 will not generate social concerns outside the temporary disruption to
adjacent residents from the construction of the levee. No homeowners or renters will be
displaced.
Relocating the levee or the utilities will provide a short term disturbance, but no long term
social impacts are expected. Residents may experience a temporary interruption in their utility
service, but no long term impacts are expected.
Construction Concerns
Construction for SE Alternative 2 would require large earthmoving equipment to be used to
move earth necessary to move the levee. The construction techniques used are routine and
the project would not require unique equipment or methods. It will cause a temporary
disturbance to the neighbors. Option A would require a significant amount borrow material
to be brought to the site.
A review of aerial photographs and soil maps provides a starting point for a future
investigation of where borrow material can be found. It also allows for estimating the costs of
obtaining and moving the material for levee construction. If Alternative 2A is chosen, a
detailed investigation and cost estimate based on possible borrow sources would be a key
component of future final design tasks.
Ideally, borrow sources are areas near the levee just outside of town that have topography
that can be lowered to provide the borrow material. The borrow sources identified for this
study are initial placeholders to allow for cost estimating. Before any source can be used,
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landowner, geotechnical, environmental and cultural resource information will have to be
assessed. In general, areas best suited to becoming borrow sites are relatively near the levee,
not used for productive agriculture, can easily be remediated and have little heavy shrubbery.
Figure 8 & 9 shows the two potential borrow sites used for cost estimation. The USGS
properties of this soil is shown in Appendix A.

(Remainder of this Page Intentionally Left Blank)
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Option B would require a geotechnical study to determine if material from the existing levee
can be utilized to reconstruct the levee. The study would determine if the content of the
existing levee has the geotechnical properties needed to meet the requirements of the
USACoE for levee construction.
Construction activities will need to ensure that storm water management best management
practices are in place during construction. Topsoil will need to be moved, stockpiled and
replaced on top of the new levee and over disturbed areas. Seeding and mulching will be
required to ensure erosion of the levee does not take place after construction.
The construction techniques used to relocate the levee or utilities are routine and the project
would not require unique equipment or methods. It will cause a temporary disturbance to the
neighbors.
Sustainability Concerns
SE Alternative 2 provides a long term and sustainable approach to the levee buffer zone. The
City of Glasgow would control the buffer zone through ownership. All significant
encroachments would be removed. A small corridor of land on the river side of the levee
would be permanently used for the levee and some riparian habitat would be disturbed.
SE Alternative 2 provides a long term and sustainable approach to eliminating utility conflicts
causing encroachments in the levee buffer zone. Moving the utilities or the levee will ensure
significant encroachments would be removed.
Cost Concerns
SE Alternative 2 consists of two options for constructing or reconstructing the levee to shift its
centerline 15 feet toward the river from the current levee centerline. This will involve moving
earth to build the new levee. It will require the acquisition of new land to move the levee. A
detailed cost estimate for earthwork involved is shown in Appendix B.
For Alternative 2, it is recommended that widening the existing levee by adding material to
the river side of the levee be utilized for both Options A and B for areas near the hospital.
The estimated cost of utility relocation for the SE Alternative 2, Option A is $1,000 for water
hydrant relocation, $26,000 for utility pole relocation, and $1,000 for telephone line
relocation for total utility relocation costs of $28,000. The estimated cost to purchase and
document Right-of-Way for the levee is $217,500. The estimated cost of levee widening
construction near the hospital is $281,000. The total estimated cost for levee widening
construction activities for SE Alternative 2, Option A is $786,160. Implementation of SE
Alternative 2, Option A will require a detailed flood study to document impacts to the
regulated floodplain. The estimated cost of the flood study needed for SE Alternative 2A is
$270,000.
Total Estimated Cost for SE Alternative 2, Option A is $1,582,660.
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The estimated cost of utility relocation remains the same for SE Alternative 2, Option B at
$28,000. The estimated cost to purchase and document Right-of-Way for the levee is
$217,500. The estimated cost of levee widening construction near the hospital is $281,000.
The total estimated cost for construction for SE Alternative 2, Option B is estimated at
$934,006. Implementation of SE Alternative 2, Option B will require a detailed flood study
to document impacts to the regulated floodplain. The estimated cost of the flood study
needed for SE Alternative 2B is $270,000.
Total Estimated Cost for SE Alternative 2, Option B is $1,730,506.
Cost estimates for both Option A and B are summarized in the table below.
ALTERNATIVE 2 - OPTION A
Utility Relocation Cost:
$28,000
Property Acquisition Cost:
$217,500
$281,000
Levee Widening Near Hospital:
Levee Construction Cost:
$786,160
$270,000
Detailed Flood Study Cost:
TOTAL ALT. 2 OPTION A COST: $1,582,660

ALTERNATIVE 2 - OPTION B
Utility Relocation Cost:
$28,000
Property Acquisition Cost:
$217,500
Levee Widening Near Hospital:
$281,000
Levee Construction Cost:
$934,006
$270,000
Detailed Flood Study Cost:
TOTAL ALT. 2 OPTION B COST: $1,730,506

(Remainder of this Page Intentionally Left Blank)
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Alternatives for the SW Levee
SW Alternative 1 - Establish a buffer zone for the levee through property
acquisition and/or easements.
Feasibility
SW Alternative 1 allows the existing levee to stay in place through the acquisition of property
that is either causing significant encroachments on the levee buffer zone or is bisected by the
levee because the levee was not constructed in the correct land corridor. It also explores the
costs associated with acquiring the legal right-of-way for the levee when the levee bisects a
tract of property. Within Alternative 1, three different options for property acquisition and the
associated cost are explored.
Option A provides for the market value acquisition of entire parcels contiguous to the levee
that are causing significant encroachments or are needed to provide levee right-of-way. In
this option all properties which have buildings with significant encroachments will have those
buildings moved or demolished. Displaced homeowners will be compensated for the
complications associated with moving through mitigation payments. This option requires
willing sellers, and, as such, will likely require an extended time period to complete the
acquisitions.
Option B provides for the market value acquisition of only that portion of a parcel needed to
eliminate significant encroachments or create a levee right-of-way corridor. This is done
through splitting the current lots so that only the portion of the property needed to demolish
the buildings providing significant encroachments, or that portion of the property required for
levee right-of-way is acquired. This allows for homeowners and renters to remain in place.
This option also requires willing sellers and will likely require an extended time period to
complete the necessary acquisitions.
Option C provides for the above market value acquisition of entire parcels adjacent to the
levee that are causing significant encroachments or are needed to provide levee right-of-way.
It also includes the demolition cost of any buildings that must be removed and the cost to
purchase all parcels contiguous to the levee. Homeowners that lose their home will be
compensated for the property market value they lose and would receive additional
compensation to allow them to purchase a replacement dwelling.
Environmental Concerns
There are a few environmental concerns with SW Alternative 1 because the existing levee
stays in place and the required actions will be contained in a small area. Actions should not
take place within wetlands or other sensitive environments. The demolition construction
activity is a common practice and a contactor using industry standards will mitigate
environmental damage during demolition. SW Alternative 1 provides few, if any,
environmental concerns.
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Major Section 408 Permitting Concerns
One of the benefits of SW Alternative 1 and keeping the levee in its current location, is that
Section 408 Permitting would not be required. The levee is not moving, so no construction
will take place near waterways and the channel of the Milk River and Cherry Creek remain
unchanged. Floodplain boundaries would not be altered and the FEMA map would remain
unchanged.
Right-of-Way Concerns
When the original levee was constructed most of it was built on a corridor that was set aside
for the levee. However, the paperwork to draw the boundaries of the right-of-way for the
levee was never filed with the Valley County Clerk and Recorder. There are no records that
show the levee has a permanent right-of-way.
Portions of the Southwest Levee do deviate from the original proposed levee corridor and the
levee does bisect several properties. This often means property owners do not have ready
access to all of the land they own. The levee was built in the wrong place through no fault of
the property owners.
The City of Glasgow will need to ensure that a land survey is performed and necessary
documentation for all sections of the levee are filed/recorded to create a permanent corridor
for the levee.
Under SW Alternative 1 the City will need to acquire access to the corridor through purchase
of right-of-way of easements for the strip of land the levee currently occupies. The originally
planned levee corridor should be sufficiently wide to allow the levee to be moved toward the
river. However, if additional right-of-way needs to be acquired for any unforeseen reason,
there are two large landholders that own the property and use it primarily for agricultural
purposes.
Utility Concerns
The utilities that have been identified as providing encroachments in the Southwest levee are:
x
x
x
x

City of Glasgow Stormwater System
BNSF Radio Tower
Northwestern Energy Electric
MDU Gas Line

This process will eliminate the Significant Encroachments in the Southwest levee by relocating
the utilities. There are 3 significant encroachments in the Southwest Levee and each of those
would have to be rectified. This alternative includes the cost to remove or certify the
functioning of any culverts penetrations of the levee. The costs associated with utility
relocation were developed in consultation with the utility owners. A cost estimate for utility
encroachments is shown in Appendix C.
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Road Crossing Concerns
Within the SW Levee, there are three roads that cross or adjoin the levee. Those roadways
may need to be upgraded, but major reconstruction will not be needed. Roadways that
interface with the levee should be no steeper than 10% with side slopes that are 3 to 1 or
flatter. Road crossings will need to be certified to ensure they meet the specifications for road
crossings.
Social Concerns
Implementing SW Alternative 1 generates social concerns because homeowners and renters
will be displaced. Moving from a home can be a major upset to a family and provides a
stressful situation. Option A and C would require the homeowners and renters to vacate
property that is purchased to provide a buffer zone for the levee. Those buildings would then
be demolished to provide the buffer zone in perpetuity. In order to compensate homeowners
for the trouble caused by moving, additional compensation expense will be calculated as part
of Options C.
Option B would provide for less disruption to the homeowners and renters that are living on
properties that are causing significant encroachments. They would not be required to
relocate from their current homes. However, they will still be effected as they will be losing
buildings (garages, outbuildings, etc.) that they rely on. They will not likely be able to replace
those structures.
Residents may experience a temporary interruption in their utility service, but no long term
impacts are expected.
Construction Concerns
Construction of SW Alternative 1 is not likely to generate serious construction concerns.
Option A and C would require demolition of the buildings causing significant encroachments.
Demolition is a common construction activity and a responsible contractor should be able to
handle the demolition involved without problems.
Option B would require a demolition contractor to have to work in tighter spaces and they
would not be free to cause damage to buildings other than those they demolish. However, a
responsible contractor should be able to work in the conditions present.
The construction techniques used to relocate the levee or utilities are routine and the project
would not require unique equipment or methods. No special techniques or equipment will be
needed to remove, plug or modify the culverts in conflict with the levee. Construction
activities will cause a temporary disturbance to the neighbors.
Sustainability Concerns
SW Alternative 1 provides a long term and sustainable approach to the levee buffer zone.
The City of Glasgow would control the buffer zone through ownership or easement. All
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buildings considered encroachments would be removed and the buffer zone would not
contain permanent structures that constitute encroachments.
Utility relocation provides a long term and sustainable approach to eliminating utility
encroachments in the levee buffer zone. Moving the utilities will ensure significant
encroachments would be removed.
Cost Concerns
SW Alternative 1, Option A - In the Southwest Levee area, the SWIF identifies 9 buildings as
significant encroachments on the levee. Most of the buildings that are designated as
encroachments are also located on lots that are bisected by the levee, so their purchase
allows the City to control the land the levee sits on in perpetuity. Figure 10 shows the
properties that contain buildings that encroach on the levee buffer zone. Those buildings and
the estimated cost to purchase the property, provide mitigation to property owners, and
demolish the buildings are shown in Table SW 1.
There are also several properties the levee bisects. Those properties do not have buildings
associated with them or do not have buildings that are causing significant encroachments.
However, to ensure the long term stability of the levee, acquisition of easements or rights-ofway through these properties is necessary.
The estimated cost of utility relocations for the SW Alternative 1, Option A is $36,000 for
pipes through the levee, $17,000 for utility pole relocations, $500 for fence removal, and
$100,00 for reconstruction around the radio tower. Total costs for utility relocations is
$153,500. The estimated cost for bisecting roadway upgrades for SW Alternative 1A is
$17,500. Implementation of SW Alternative 1, Option A would require property acquisition
costs of $1,252,500.
The total estimated cost for SW Alternative 1, Option A is $1,423,500. Details of cost
development are included in Table SW 1
SW Alternative 1, Option B – As the existing levee will remain in place, the buildings that are
causing significant encroachments will need to be demolished. These properties also contain
buildings that are not considered encroachments. The buildings not encroaching can either
be demolished, or the property can be divided and the remainder tract and buildings retained
by the owner. Table SW 1 shows the cost of demolition of the buildings constituting
encroachments and the cost of creating remainder tracts. SW Alternative 1, Option B would
also contain include costs of acquiring the property the levee bisects.
For SW Alternative 1, Option B the estimated utility and roadway costs remain the same as
with SW Alternative 1, Option A at $153,500 and $17,500, respectively. Implementation of
SW Alternative 1, Option B would require property acquisition costs of $278,000.
The total estimated cost for SW Alternative 1, Option B is $559,000. Details of cost
development are included in Table SW 1.
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The estimated total cost for SW Alternative 1C is $3,303,175, which includes utilities,
roadway upgrades and purchasing entire properties above market value. Details of cost
development for SW Alternative 1, Option C are included in Table SW 2.
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$5,000
$15,000
$15,000

$15,000
$10,000
$10,000
$15,000
$10,000
$15,000

$110,000

37+45
38+40
39+05
39+50, 39+90
40+90
43+50

TOTAL

Demolition Cost

10+35
35+45
35+85

Building
Encroachment
Station

$559,000

$1,423,500
TOTAL COST:

Cost to
Create
Parcel or
Easement

Property Acquisition Cost:
Utility Relocation Cost:
Roadway Upgrade Cost:

Purchase
Part of Lot

$0
$3,000
$24,000
$3,000
$32,000
$3,000
$2,000
$3,000
$36,000
$3,000
$2,000
$3,000
$11,000
$3,000
$11,000
$3,000
$6,000
$3,000
$8,000
$3,000
$15,000
$3,000
$24,000
$3,000
$15,000
$3,000
$2,000
$3,000
$3,000
$3,000
$8,000
$3,000
$6,000
$3,000
$2,000
$3,000
$2,000
$3,000
$2,000
$3,000
$4,000
$3,000
$215,000
$63,000
Option B
$388,000
$153,500
$17,500

Part
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole
Whole

Cost to
Purchase
Cost to Create
Purchase
Parcel or
Whole Lot or
Whole or Part
Part of Lot
Easement
of Lot

Option B

$0
$3,000
$127,200
$169,600
$10,600
$190,800
$10,600
$58,300
$58,300
$31,800
$42,400
$79,500
$127,200
$79,500
$10,600
$15,900
$42,400
$31,800
$10,600
$10,600
$10,600
$21,200
$1,139,500
$3,000
Option A
$1,252,500
$153,500
$17,500
$120,000
$160,000
$10,000
$180,000
$10,000
$55,000
$55,000
$30,000
$40,000
$75,000
$120,000
$75,000
$10,000
$15,000
$40,000
$30,000
$10,000
$10,000
$10,000
$20,000
$1,075,000

Value of the
Property

Property Acquisition Cost:
Option A: (Demolition Cost + Cost to Purchase Lot + Cost to Create Parcel)
Option B: (Demolition Cost + Cost to Purchase Partial Lot + Building Compensation Cost + Cost to Create Parcel)

909 6th Ave S
901 6th Ave S
841 6th Ave S
837 6th Ave S
823 6th Ave S
819 6th Ave S
817 6th Ave S
811 6th Ave S
809 6th Ave S
741 6th Ave S
614 7th St S
Track SW4SE4
Browning 002
Browning lot 003
Block 53 lots 12-19
Block 55 Lot 12 – 14
Block 55 Lot 15
Block 55 Lot 16
Block 55 Lot 17
Block 55 Lots 18 & 19

Property Address

Option A

TABLE SW 1. SOUTHWEST LEVEE ALTERNATIVE 1
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TABLE SW 2. SOUTHWEST LEVEE ALTERNATIVE 1 OPTION C
Building
Encroachment
Station

Property Address

909 6th Ave S
901 6th Ave S
841 6th Ave S
837 6th Ave S
823 6th Ave S
819 6th Ave S
817 6th Ave S
811 6th Ave S
809 6th Ave S
741 6th Ave S
614 7th St S
Track SW4SE4
Browning lot 002
Browning lot 003
Block 53 lots 12-19
Block 55 Lot 12 – 14
Block 55 Lot 15
Block 55 Lot 16
Block 55 Lot 17
Block 55 Lots 18 & 19
TOTAL

10+35
35+45
35+85

37+45
38+40
39+05
39+50, 39+90
40+90
43+50

Total Lot
Size
(Acre)

0.179
0.179
0.269
0.090
0.179
0.179
0.090
0.179
0.179
0.269
4.000
0.179
0.258
0.690
0.270
0.090
0.090
0.090
0.179

Total
Dwelling
Size (SF)
400
984
840
0
988
0
782
536
576
448
1,955
1,608
0
0
0
0
0
0
0
0
0

Other
Buildings
Sizes (SF)

#
Bedrooms

280
832
0
1,734
0
120
714
220
180
376
1,728
0
0
0
0
0
0
0
0
0

0
2
6
0
4
0
2
1
1
1
2
4
0
0
0
0
0
0
0
0
0

#
Bathrooms
0
1
2
0
2
0
1
1
1
1
1
2
0
0
0
0
0
0
0
0
0

Market Value
of the
1
Property
$0
$120,000
$160,000
$10,000
$180,000
$10,000
$55,000
$55,000
$30,000
$40,000
$75,000
$120,000
$75,000
$10,000
$15,000
$40,000
$30,000
$10,000
$10,000
$10,000
$20,000
$1,075,000

Moving
Costs
$0
$5,000
$5,000
$0
$5,000
$0
$5,000
$5,000
$5,000
$5,000
$5,000
$5,000
$0
$0
$0
$0
$0
$0
$0
$0
$0
$45,000

Demolition
Cost
$5,000
$15,000
$15,000

$15,000
$10,000
$10,000
$15,000
$10,000
$15,000
$0
$0
$0
$0
$0
$0
$0
$0
$0
$110,000

TOTAL Market
2
Value Cost
$ 5,000
$ 140,000
$ 180,000
$ 10,000
$ 185,000
$ 10,000
$ 75,000
$ 70,000
$ 45,000
$ 60,000
$ 90,000
$ 140,000
$ 75,000
$ 10,000
$ 15,000
$ 40,000
$ 30,000
$ 10,000
$ 10,000
$ 10,000
$ 20,000
$ 1,230,000

Lot
Replacement
Value Based
3
on Acre
$0
$17,900
$17,900
$0
$26,900
$9,000
$17,900
$17,900
$9,000
$17,900
$17,900
$26,900
$400,000
$17,900
$25,800
$69,000
$27,000
$9,000
$9,000
$9,000
$17,900
$763,800

Dwelling
Replacement
Value Based
4
on SF
$70,000
$172,200
$147,000
$0
$172,900
$0
$136,850
$93,800
$100,800
$78,400
$342,125
$281,400
$0
$0
$0
$0
$0
$0
$0
$0
$0
$1,595,475

Other
Building
Replacement
Value Based
on SF

5

$0
$28,000
$83,200
$0
$173,400
$0
$12,000
$71,400
$22,000
$18,000
$37,600
$172,800
$0
$0
$0
$0
$0
$0
$0
$0
$0
$618,400

TOTAL
Replacement
6
Cost
$ 75,000
$ 238,100
$ 268,100
$0
$ 378,200
$ 9,000
$ 186,750
$ 198,100
$ 146,800
$ 134,300
$ 412,625
$ 501,100
$ 400,000
$ 17,900
$ 25,800
$ 69,000
$ 27,000
$ 9,000
$ 9,000
$ 9,000
$ 17,900
$ 3,132,675

Total Cost - Option C:
1

Market Value as Determined by Missouri River Reality (See Appendix E)

2

Total Market Value Cost = Market Value + Moving Cost + Demolition Cost

3

Replacement Value for Lot by Size based on $100,000/acre

4

Replacement Value for Dwellings by Size based on $175/sf

5

Replacement Value for Garages and Other Buildings by Size based on $100/sf
Total Replacement Cost = Moving Cost + Demolition Cost + Lot Replacement Value + Replacement Value for Dwelling + Replacement Value for Other Buildings

6

Utility Relocation Cost:
Roadway Upgrade Cost:
TOTAL COST, ALTERNATIVE 2 - OPTION C:

$153,000
$17,500
$3,303,175
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SW Alternative 2 – Establish a buffer zone for the levee by relocating and
rebuilding the levee towards the river for the entire length of the Southwest
Levee.
Feasibility
SW Alternative 2 moves the centerline of the levee toward the Milk River and Cherry Creek,
away from the properties that are adjacent to the levee on the land side. This process will
eliminate the significant encroachments in the Southwest levee by creating a 15-foot buffer
between the levee and the encroachments. There are 5 significant encroachments on the
river/creek side in the Southwest Levee and each of those would have to be rectified. They
involve eliminating some fencing, a building and an access ramp.
Much of the levee in this area is located within the designated levee right-of-way, however,
the levee was not constructed in the proper location for several hundred feet (approximately
between 7th Street South and 10th Street South) and bisects properties in that area. Moving
the levee toward the river will not rectify the problem of the levee bisecting properties.
Properties will either need to be acquired or an easement will need to be purchased to secure
the levee location in perpetuity. In places where there is not enough existing right-of-way, it
will need to be acquired from landowners on the river side of the levee. One option to be
explored is moving the levee back to the original planned location of the levee. This will
require moving the levee toward the river, up to 225 feet, but eliminates the levee bisecting
properties.
Moving the levee will require earthmoving to rebuild a levee that can withstand flooding.
Construction will need to meet the standards of the US Army Corps of Engineers for building
a levee. The new levee will also impact the floodplain boundary and a study will need to be
completed to determine how moving the levee will change the floodplain boundaries. An
environmental study may also be required.
Within SW Alternative 2, there are two options for relocating the levee:
Option A would construct the new levee using all new fill material brought from off
site. All material would be hauled to the site and compacted to essentially add on to
the existing levee and move the effective centerline 15 feet toward the river.
Option B would construct a levee using material in the existing levee to complete
construction. Essentially this would be picking up the levee and moving the centerline
15 feet toward the river. This would allow property owners on the land side of the
levee to reclaim some of the land the levee currently sits on. Figure 6 presented
earlier provided an illustration of the two options.
When the original levee was proposed, a corridor of land was designated for construction
levee. The corridor of land did not bisect any of the properties contiguous the proposed
levee. When the levee was constructed, portions of the Southwest Levee where not built in the
P a g e 51|83


intended corridor. Rather it was built on private property parcels; bisecting parcels and
causing property owners to lose the ability to use all of their parcel. Moving the levee to the
originally planned corridor involves moving a portion of the levee back to its original location
in the area where it does not bisect properties. This puts the levee back in its original corridor
and would allow those property owners that are affected by the placement of the levee
outside the corridor to have unfettered access to their entire parcel of land.
Throughout the discussion of SW Levee Alternative 2, moving the levee back to its intended
original corridor (approximately between 7th Street South and 10th Street South) is discussed
as Option C. However, it is not a true stand-alone option. Rather it would be an additional
cost that would be an extra cost to the project if it was determined the levee should move
back to its original intended corridor.
Environmental Concerns
SW Alternative 2 will raise environmental concerns in moving the levee toward the river. The
earthmoving required will disturb areas contiguous to the levee as well as any area used for
borrow material. The construction will likely result with impacts to the environment.
Permitting for environmental impacts and impacts to the floodplain will both be required. The
borrow material sites should cause only small environmental disturbances. Construction will
take place on land that is currently either undisturbed land, riparian habitat, or used for
agriculture production. Permits for construction in the floodplain will need to be obtained
before construction could commence. Environmental documentation will have to be
completed to determine the extent of impacts and how mitigation of any impact would take
place.
Option C will provide construction activity in an area that is most likely classified as a
wetland. Prior to moving the levee back to its original intended location, an environmental
study would need to document the impacts from construction. Mitigation for the loss of
wetland habitat will likely be required.
Major Section 408 Permitting Concerns
Major Section 408 permitting would be required if the floodplain was impacted by moving
the levee toward the river. This permitting would include a major study to determine how
moving the levee affects the floodplain. Floodplain permits from the Montana DEQ,
Montana DNRC, USACoE, and the Valley County Conservation District would be required for
construction in the floodplain.
Right-of-Way Concerns
When the original levee was constructed, most of the levee was built within the corridor that
was set aside for the levee. However, the paperwork to draw the boundaries of the right-ofway for the levee was never filed with the Valley County Clerk and Recorder. There are no
records that show the levee corridor as a permanent right-of-way. The City of Glasgow will
need to create a permanent corridor that is platted in land surveys with documents filed with
the clerk and recorder.
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The City of Glasgow needs to acquire access to the corridor through purchase of rights-ofway or easements for the strip of land the levee currently occupies. The levee corridor should
be sufficient to allow for the levee to be moved toward the river. However, if right-of-way
would need to be acquired for any unforeseen reason, there are several landholders that own
the property and use it primarily for agricultural purposes.
If Option C is implemented, several pieces of property will have to be acquired for the levee
to be constructed in its original proposed location.
Utility Concerns
The utilities that have been identified as causing encroachments in the Southwest levee are:
x
x
x
x

City of Glasgow Stormwater System
BNSF Radio Tower
Northwestern Energy Electric
MDU Gas Line

Resolving encroachments to eliminate the significant encroachments in the Southwest levee
will be accomplished by relocating the utilities or relocating the levee. There are 3 significant
encroachments in the Southwest Levee and each of those would have to be rectified. The
costs associated with utility relocation were developed in consultation with the utility owners
and are included in Appendix C.
Road Crossing Concerns
Within in the SW Levee, there are three roads that cross or adjoin the levee. Moving the
levee will require the reconstruction of these roads. Roadways that interface with the levee
should be no steeper than 10% with side slopes that are 3 to 1 or flatter, and will need to be
certified to ensure they meet the specifications for road crossings.
Social Concerns
SW Alternative 2 will not create social concerns outside the temporary disruption to
contiguous residents from the construction activity. No homeowners or renters will be
displaced. Residents may experience a temporary interruption in their utility service, but no
long term impacts are expected.
Construction Concerns
SW Alternative 2 would require large earthmoving equipment to be used to move the earth
necessary to move the levee. The construction techniques used are routine and the project
would not require unique equipment or methods. It will cause a temporary disturbance to the
neighbors. Option A would require borrow material to be brought to the site.
A review of aerial photographs and soil maps provides a starting point for a future
investigation of where borrow material can be found. It also allows for estimating the costs of
obtaining and moving the material for levee construction. If Alternative 2A is chosen, a
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detailed investigation and cost estimate based on possible borrow sources would be a key
component of future final design tasks.
Ideally, borrow sources are areas near the levee just outside of town that have topography
that can be lowered to provide the borrow material. The borrow sources identified for this
study are initial placeholders to allow for cost estimating. Before any source can be used,
landowner, geotechnical, environmental and cultural resource information will have to be
assessed. In general, areas best suited to becoming borrow sites are relatively near the levee,
not used for productive agriculture, can easily be remediated and have little heavy shrubbery.
Figure 8 & 9 showed the two potential borrow sites used for cost estimation. The USGS
properties of this soil is shown in Appendix A.
Option B would require a geotechnical study to determine if material from the existing levee
can be utilized to move the levee. The study would determine if the content of the existing
levee has the geotechnical properties needed to meet the requirements of the USACoE for
levee construction.
Option C may require dewatering of the area contiguous to levee construction. Historic
aerial images show the area holding water during certain parts of the year. A geotechnical
investigation would reveal the need for excavation of any unsuitable material that would have
to be replaced to provide a solid base for the levee. The levee that bisects the properties
would need to be removed.
The construction contractor will need to ensure that stormwater management best
management practices are in place during construction. Topsoil will need to be moved,
stockpiled and placed on top of the new levee area. Seeding and mulching will be required
to ensure erosion of the levee does not take place after construction.
The construction techniques used to relocate the levee or utilities are routine and the project
would not require unique equipment or methods. No special techniques or equipment will be
needed to remove or fill the culverts in conflict with the levee. It will cause a temporary
disturbance to the neighbors.
Sustainability Concerns
SW Alternative 2 provides a long term and sustainable approach to the levee buffer zone.
The City of Glasgow would control the buffer zone through ownership. All significant
encroachments would be resolved. A small corridor of land on the river side of the levee
would be permanently used for the levee and some riparian habitat would be disturbed.
Utility relocation provides a long term and sustainable approach to eliminating utility conflicts
causing encroachments in the levee buffer zone. Moving the utilities or the levee will ensure
significant encroachments would be resolved.
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Cost Concerns
SW Alternative 2A consists of the expansion of the existing levee toward the river from the
current levee centerline. This will involve moving earth to build the new levee. It will require
the acquisition of new land to move the levee as the levee was not constructed in the correct
location and bisects several properties. To ensure the proper right-of-way for the levee in
perpetuity, some property will need to be purchased. A detailed cost estimate for earthwork
involved is shown in Appendix B.
Resolving utility encroachments for the SW Alternative 2, Option A is estimated at $36,000
for pipes through the levee, $17,000 for utility pole relocations, $500 for fence removal, and
$100,000 for reconstruction around the radio tower. Total cost to resolve utility
encroachments is estimated to be $153,500. The estimated cost for bisecting roadway
upgrades for SW Alternative 2A is $17,500. The estimated cost of the flood study needed for
SW Alternative 2A is $270,000. Construction of the SW Alternative 2, Option A is estimated
to be $1,244,898.
Total estimated cost for implementation of SW Alternative 2, Option A is $1,685,898.
Resolving utility encroachments for the SW Alternative 2, Option B is the same as with Option
A, estimated to be $153,000. The estimated cost for bisecting roadway upgrades for SW
Alternative 2B is $17,500. The estimated cost of the flood study needed for SW Alternative
2B is $270,000. Construction of the SW Alternative 2, Option A is estimated to be
$1,324,520.
Total estimated cost for implementation of SW Alternative 2, Option B is $1,765,020.
Under Alternative 2, Option C, the levee would be built in the originally intended corridor
location that will not bisect any properties. Construction for this segment is estimated to add
$592,123 to the estimated cost of Option A or Option B. In addition to the construction
costs, an estimated $12,000 will be required for power pole relocations under this scenario.
The total additional cost of SW Alternative 2, Option C is $604,123.
Costs for Southwest Levee Alternative 2 Options are summarized in the table below.
ALTERNATIVE 2 - OPTION A
ALTERNATIVE 2 - OPTION B
Utility Relocation Cost:
Utility Relocation Cost:
$153,500
$153,000
Property Acquisition Cost:
Bisecting Roadway Cost:
$17,500
$17,500
$270,000
$270,000
Detailed Flood Study Cost:
Detailed Flood Study Cost:
$1,244,898
$1,324,520
Levee Construction Cost:
Levee Construction Cost:
$1,685,898 TOTAL ALT. 2 OPTION B COST:
$1,765,020
TOTAL ALT. 2 OPTION A COST:
Option C Construction Add'l Cost:
Option C Utility Cost:
TOTAL OPTION C ADD'L COST:
TOTAL COST WITH OPTION C:

$592,123 Option C Construction Add'l Cost:
Option C Utility Cost:
$12,000
$604,123 TOTAL OPTION C ADD'L COST:
$2,290,021

TOTAL COST WITH OPTION C:

$592,123
$12,000
$604,123
$2,369,143
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Alternatives for the NW Levee
NW Alternative 1 - Establish a buffer zone for the levee through right-of-way
and/or easement acquisition.
Feasibility
NW Alternative 1 for the Northwest Levee section allows the existing levee to stay in place
and no property is acquired or easements purchased. The SWIF does not identify any
buildings as significant encroachments that require property acquisition for the Northwest
Levee. The levee is located in the original intended location, however documentation of the
levee right-of-way needs to be filed with the Clerk and Recorder. All of the land the levee sits
on is owned by Valley County. An agreement should be worked out between the City and the
County to ensure access to the North Levee section.
Because no property will need to be purchased for the Northwest Levee, there are no
environmental, social, or sustainability concerns. The only cost concern is the cost of survey
and creating/filing the documentation of the levee right-of-way. The estimated cost of survey,
recording, and filing the right-of-way documents is $12,500 if an agreement is not worked
out to complete the process at no cost to the City for easements or transfer of ownership.
Utility Concerns
The utilities that have been identified as creating encroachments in the North levee are:
x
x
x

BNSF
City of Glasgow Storm Water System
Northwestern Energy Electric

Relocating the utilities will eliminate the significant encroachments in the North. There are 8
significant utility encroachments associated with the Northwest Levee and each of those would
have to be rectified.
BNSF has been working on eliminating the ramping slope problems in the area and there
should be no cost to the City to resolve this encroachment.
The City of Glasgow will perform maintenance and operations of the storm water pipes that
are penetrations through the levee. They will work with the USACoE to get approval for the
pipes located through the levee.
The utility costs associated with NW Alternative 1 were developed in consultation with the
utility owners. Detailed cost estimates for utility work are included in Appendix C.
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Environmental Concerns
Relocating and resolving the utility conflicts will provide a short term disturbance, but no long
term environmental impacts are expected.
Road Crossing Concerns
Within in the NW Levee, there are three roads that cross or adjoin the levee. Roadways that
interface with the levee should be no steeper than 10% with side slopes that are 3 to 1 or
flatter and will need to be certified to ensure they meet the specifications for road crossings.
Social Concerns
Relocating the utilities will provide a short term disturbance, but no long term social impacts
are expected. Residents may experience a temporary interruption in their utility service, but
no long term impacts are expected.
Construction Concerns
The construction techniques used to relocate the utilities are routine and the project would not
require unique equipment or methods. No special techniques or equipment will be needed
to remove or plug the culverts penetrating the levee. Moving the utilities will cause a
temporary disturbance to the neighbors.
Sustainability Concerns
Opting to choose NW Alternative 1 would provide a long term and sustainable approach to
eliminating utility conflicts causing encroachments in the levee buffer zone. Moving the utilities
will ensure significant encroachments would be eliminated. This alternative will provide a
right-of-way or easement corridor that will provide legal access to the levee.
Cost Concerns
The estimated cost for bisecting roadway upgrades for NW Alternative 1 is $25,000. The
cost of moving the power poles in the vicinity of the NW levee is estimated at $105,000. The
estimated cost of making improvements to the storm water pipes in the levee is $36,000.
Costs for surveying, documenting, and recording necessary right-of-way and/or easements
for the levee is estimated to cost $12,000.
Total cost for Northwest Levee Alternative 1 is $178,000.
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NW Alternative 2 – Establish a buffer zone for the levee by relocating and
rebuilding the levee towards the river for the entire length of the Northwest
Levee.
NW Alternative 2 for the Northwest Levee section would establish a buffer zone by
relocating/rebuilding the levee toward Cherry Creek. Implementing Alterative 2 would
require a change in the location of the Northwest Levee and trigger a flood study,
environmental study, and construction costs. Estimated cost to move the levee is $850,000.
As there is no need to eliminate the non-utility encroachments identified in the SWIF by
relocation of the levee, there is no need to incur the cost of moving the Northwest Levee.
Because no levee relocation is needed for the Northwest Levee, there are no environmental,
social, sustainability, or cost concerns. This alternative was dropped from further
consideration in this study as the costs far outweigh the benefits, and there exist less expensive
alternatives to resolve encroachments.
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Alternative 3 – Do Nothing
USACoE PL 84-99 Program
The Glasgow-Milk River and Cherry Creek Levee Committee has been working with the
USACoE since 2011 to determine if the levee could continue to stay eligible for the PL 84-99
program. Alternative 3 looks at the ramifications of leaving the PL 84-99 program. The
benefit of leaving the program is that the City of Glasgow would not be required to eliminate
the significant encroachments that deem the levee unacceptable. They would not have to
expend the resources needed to remove buildings and move utilities out of the levee buffer
zone. They would likely still continue to operate and maintain the levee to ensure it is in
proper working order and protecting the City. The City may choose to move forward
purchasing right-of-way or easements to allow access to the levee, but it would not be
required.
The costs for leaving the program are based on the risks to the City and to the levee. Should
the levee receive significant damage during a flood event, the cost to fix the levee would be
borne entirely by the City of Glasgow. Remaining in the PL 84-99 program means the
USACoE would cover 80% of the cost of any damage to the levee. For more information
about the risks to the levee, please see the Risk Analysis Section.
If the City were to leave the PL 84-99 program and the levee were to be damaged in a flood,
Table Alt 3 below shows some of the estimated costs associated with repairing the levee.
Table Alt 3
Percent of the Levee Damaged
100%
75%
50%
25%

Cost to Repair the Levee
$5,900,000
$4,425,000
$2,950,000
$1,475,000

FEMA
The Flood Insurance Rate Map (FIRM) issued by the Federal Emergency Management Agency
(FEMA) shows the City of Glasgow outside the 100-year floodplain due to the levee that
protects the City. This means that residents that would otherwise be located in the floodplain
are not required to obtain flood insurance when obtaining a federally backed mortgage for
their property.
If the FIRM were to be updated, FEMA will likely ask for a levee accreditation. The FEMA
process for levee accreditation is outlined in the Permitting and Regulatory Section of this
report and Appendix D. The FEMA levee certification process is not directly associated with
the PL 84-99 program. Choosing to not have a levee meeting the USACoE requirements for
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PL 84-99 will likely require that the City certify the levee to FEMA in order for FEMA to
recognize the protection provided by the levee and keep the City of Glasgow out of the
regulatory floodplain. For more information on the FEMA flood insurance program, please
see the Permitting and Regulatory Concerns section.
If FEMA fails to recognize the levee provides flood protection to the City of Glasgow,
residences and businesses that need to obtain mortgage financing may be required by their
lenders to purchase flood insurance.
A $150,000 flood protection policy carries an annual premium of approximately $700 to
$2,300 for a primary, single-family residence in areas within a floodplain. Estimates on the
total amount of flood insurance paid by residents of the area required for single family homes
behind the levee is between $231,000 and $759,000 per year. Estimates on the total
amount of flood insurance paid by businesses behind the levee are between $600,000 and
$1,500,000 per year.
If the City of Glasgow does move forward with Alternative 1 or 2 and receives an acceptable
inspection rating to remain in the USACoE PL 84-99 program, that alone does not equate to
a FEMA accredited levee reflected on the FIRM and part of the National Flood Insurance
Program (NFIP). An analysis of the risk involved with leaving the PL 84-99 program and
losing FEMA levee accreditation are discussed in the Risk Analysis Section of this report.
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Alternative 4 – New NW Levee
Feasibility
NW Alternative 4 evaluates creating a new levee Northwest of the City. The new levee would
be built using an old abandoned railroad bed as a base and constructing on top of the bed
to build a levee. The railroad bed extends northwest from the junction of the existing
northwest levee and the existing railroad tracks at the southwest corner of the fairgrounds, to
the intersection of the old railroad bed and US Hwy 2. The location of the new Northwest
Levee is shown in Figure 11. This intersection is approximately 0.6 miles north of the
intersection of the northwest levee and US Hwy 2. The railroad bed has acted as a levee
against flooding from Cherry Creek in the past, however, it has not been evaluated to
determine if it would meet the requirements to become an accredited levee.
FEMA accreditation requires the design, operation and maintenance of the levee to their
standards. The FEMA requirements are detailed under the Permitting and Regulatory
Concerns in this report.
In order to determine the cost associated with expanding the levee system, a construction cost
estimate was developed. There are two construction costs estimated for the railroad bed.
1. One cost is estimated based on the assumption the existing railroad bed meets
erosion, stability, and structural requirements for a levee.
2. The second estimate is based on the railroad bed not meeting those requirements,
requiring the existing bed to be removed and rebuilt to meet FEMA requirements.
Area and Property Values
If the abandoned railroad bed were developed into an accredited levee, the levee would
protect an additional 92 acres of property from flooding. The value of that property is
estimated at $6,099,597 according to 2015 appraisal values.
The property the existing railroad bed occupies is owned by Burlington Northern Santa Fe
Railway. If the levee is expanded and accredited, a levee buffer zone will need to be in place
to ensure access to the levee and the ability to eliminate significant encroachments. The
estimated cost of purchasing the parcels necessary to provide the right-of-way for the
expanded levee is $145,000.
Utility Concerns
Four utility poles that would constitute encroachments will need to be moved. Underground
utilities are an unknown. Culverts under the railroad bed are unknown.
Environmental Concerns
The existing railroad bed is a defined corridor with existing disturbances that have been in
place for decades. Using or adding to the railroad corridor should not cause any additional
environmental concerns in the long term. In the short term, construction on the railroad bed
may enter riparian or wetland habitats.
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Figure 11 – New Northwest Levee
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Major Section 408 Permitting Concerns
Major Section 408 permitting would be required as the floodplain will be impacted by
moving the levee toward the river. This permitting would include a major study to determine
how moving the levee affects the floodplain. Floodplain permits from the Montana DEQ,
Montana DNRC, USACoE, and the Valley County Conservation District would be required for
construction in the floodplain.
Social Concerns
Implementing Alternative 4 will not create social concerns outside the temporary disruption to
contiguous residents from the construction of the levee. No homeowners or renters will be
displaced.
Levee Height Concerns
An analysis of the height of the existing railroad bed and the Floodplain Study that was
completed in 1984 revealed that the railroad bed is at approximately the same elevation as
the 100-year flood event. There is also a low spot in the railroad bed that could allow
flooding on the land side of the bed.
Figure 12 shows the elevation of the railroad bed along with cross sections from the 1984
study. FEMA requires that a levee have at least 3 feet of free board above the 100-year
flood elevation. Thus approximately 3 feet of height would need to be added to the railroad
bed to elevate it enough to allow for accreditation by FEMA.
Construction Concerns
Alternative 4 would require large earthmoving equipment to be used to move earth necessary
to construct the levee. The construction techniques used are routine and the project would
not require unique equipment or methods. Construction would need to be completed
according to the requirements of the USACoE. Construction will cause a temporary
disturbance to the neighbors and require borrow material to be brought to the site.
A review of aerial photographs and soil maps provides a starting point for a future
investigation of where borrow material can be found. This information also allows for
estimating the costs of obtaining and moving the material for levee construction. If
Alternative 4 is chosen, a detailed investigation and cost estimate on possible borrow sources
would be a key component of future final design tasks.
Ideally, borrow sources are areas near the levee just outside of town that have topography
that can be lowered to provide the borrow material. The borrow sources identified for this
study are initial placeholders to allow for cost estimating. Before any source can be used,
landowner, geotechnical, environmental and cultural resource information will have to be
assessed. In general, areas best suited to becoming borrow sites are relatively near the levee,
not used for productive agriculture, can easily be remediated and have little heavy shrubbery.
Figures 8 & 9 showed the two potential borrow sites used for cost estimation. The USGS
properties of this soil is shown in Appendix A.
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Figure 12a – Railway Bed Elevations
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Figure 12b – Railway Bed Elevations

P a g e 68|83

Expanding the levee would require a geotechnical study to determine if material from the
existing railroad bed can be utilized for certifying the levee. The study would determine if the
content of the existing levee has the geotechnical properties needed to meet the requirements
of the USACoE for levee construction.
Construction activities will need to ensure that stormwater management best management
practices are in place during construction. Topsoil will need to be moved, stockpiled and
placed on top of the new levee area. Seeding and mulching will be required to ensure
erosion of the levee does not take place after construction.
Alternative 4 would move the levee toward Cherry Creek and have an impact on the location
of the FEMA floodplain boundary. Because the levee would impact the boundary, a flood
study would be needed to determine what impact moving the levee would have. The flood
study would evaluate the effects on Cherry Creek and the Milk River.
Sustainability Concerns
Alternative 4 provides a long term and sustainable approach to expanding the levee. The City
of Glasgow would control the buffer zone through ownership. All significant encroachments
would be removed and no buildings or homeowners will be disturbed in the process of
converting the railroad bed to a levee.
Cost Concerns
The costs associated with Alternative 4 were developed for options A and B. Option A
assumes the existing railroad bed meets erosion, stability and structural requirements. Option
B assumes it does not meet those requirements and a complete rebuild of the levee is
required. The cost to build the levee if the existing railroad bed can be used is $1,687,000,
and increases to $4,080,000 if the railroad bed cannot be used as a levee. The estimated
cost of flood study that would be needed for either Option of Alternative 4 is $270,000.
Total costs of Alternative 4 if the railroad bed can be used as a levee is $1,957,000.
Total costs of Alternative 4 if the railroad bed cannot be used as a levee is $4,350,000.
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Risk Analysis for Levee Failure
In order to determine the level of risk posed by flooding of the Milk River or Cherry Creek and
the consequences of the levees failing to provide flood protection, three elements are
important to characterize.
1. Levee Stress: The levee can be exposed to several different events that cause stress on the
levee. It may be a flood, storm, earthquake or other natural disaster that occurs causing
the levee to fail to provide the protection it was designed for. The levee structure is also
vulnerable to structural failure if ongoing operation and maintenance is not undertaken to
ensure the integrity of the levee.
2. Levee Performance Risk: Once the probability of an event or deferred maintenance
causing stress on the levee is determined, the risk of how the levee will perform during
those events can be assessed. In the case of an event, the most likely scenario is the
overtopping of the levee. If the levee is not receiving ongoing maintenance and the
integrity of the structure begins to decline, you can assess the risk of the levee failing
without overtopping.
3. Consequences of Levee Failure: The final step in determining the risk associated with the
levee is assessing the consequences if the levee is not able to perform its function. This
includes any potential loss of life, as well as the consequences of property damage and
loss of economic activity.
Probability of Events Causing Levee Stress
In order to develop a model of the risk involved to the City in the case of an event that causes
stress on the levee, it is important to determine the type and likelihood of an event. A
flooding event is the only naturally occurring event that will provide a statistically significant
chance to impact the levee. Other naturally occurring events, such as earthquakes, are
extremely unlikely to occur, generating a risk close to zero. However, flooding events occur
on a somewhat regular basis.
According to National Oceanic and Atmospheric Administration records, the Milk River at
Glasgow has experienced 26 crests over 30 feet, which is 5 feet above flood stage. There
are 20 events where the flood stage was over 31 feet, which is considered major flooding.
Since 1938, the 5 most significant floods include: 2011, 1952, 1986, 1939, and 1978
(these are listed by the highest crest in descending order). Given the fact the levees have held
all previous floods at bay, it seems unlikely the 100-year flood (1% flood) will overtop the
levees and cause damage. However, it does seem likely the 500-year flood (0.2% flood)
could overtop the levee and cause significant damage to the property behind the levee.
There are two types of levee failure we will be assessing in the next step; one is overtopping of
the levee, the other is structural failure of the levee.
For the levee to be overtopped, the 500-year flood will be used as the risk for overtopping.
This means in any given year, there is 0.2% chance the levee is overtopped.
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For the levee to have structural failure, the 100-year flood will be used as the risk for
structural failure. This means in any given year, there is 1% chance that the flood event will
cause enough stress on the levees that they will fail.
Probability of Levee Failure
The levees are designed to keep flood waters from entering the City of Glasgow and to
prevent flooding. In order for the levees to perform their job, they must be structurally sound
and tall enough to keep flood waters out. To date, the levees have always performed those
two duties.
The height of the levee should be higher than the crest of the flood water. It should also be
high enough to keep 3 feet of freeboard above the crest of a flood. This helps ensure the
structural integrity of the levee. If the flood crest rises above the top of the levee, the levee
will fail and water will begin to enter the City.
The probability the 500-year flood overtopping the levee in any given year is:
0.002(flood risk) x 1 (levee has failed) = 0.002 or 0.2%
The levee can also fail if the structure were to break and allow water to enter the City without
the flood crest overtopping the levee. The floodwater would not have to overtop the levee
because the levee is broken enough to let water enter at a lower flood crest. In this analysis,
we are calculating the probability the 100-year flood puts enough stress on the levee that it
breaks. The levee would break if the structural integrity of the levee were compromised. This
would most likely happen from lack of maintenance on the levee. We are estimating there is
a 20% chance the levee would fail structurally in any given year.
The probability the 100-year flood causes enough stress to incur structural failure of the levee
in any given year is:
0.01 (flood risk) x 0.2 (levee has failed) = 0.002 or 0.2%
The levee can also fail if the culverts and flap gates through the levee were to fail and allow
water to enter the City without the flood crest overtopping the levee. The floodwater would
not have to overtop the levee because the culvert flap gate is broken and lets water enter at a
lower flood crest. In this analysis, we are calculating the probability the 100-year flood puts
enough stress on the culvert flap gate that it breaks. Should the culvert flap gate break, the
functional integrity of the levee would be compromised. This would most likely happen from
lack of maintenance on the culvert flap gate. We estimate there is a 20% chance the culvert
flap gate would fail structurally in any given year.
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The probability the 100-year flood causes enough stress to incur structural failure of a culvert
gate in any given year is:
0.01 (flood risk) x 0.2 (culvert gate has failed) = 0.002 or 0.2%
Consequences of Levee Failure
If the levee were to fail, there are two sets of consequences that need to be evaluated. The
first consequence is the life safety risk from flooding. The second is the financial loss from the
flooding.
The loss of life risk for the City is calculated using the probability of levee failure with the
chances life would be at risk during the levee failure. If the proper emergency notification
systems are in place to warn residents of flooding risks, then residents should be out of harm’s
way in the case of the levee failing. However, there is a chance that people will still be
located in affected area when the levee is breeched.
The direct population at risk in the area protected by the levee is 870 during the day and 930
during the night. According to the US Department of Health and Human Services National
Health Statistics Report approximately 131 people die each year in flood related events. With
the population of the United States Estimated at 310 million, the risk of dying in a flood is
0.000004%
The probably of a flood causing the levee to fail and causing a loss of life in any given year
is:
0.002 (levee failure) x 0.0000000423 (probability of dying in a flood) = 0.0000000085%
With 930 people in the area during the evening, there is a 0.000079% chance a person
would die from a flood event in Glasgow in any given year.
The financial risk is quantified as the total financial loss suffered by the City in the case of a
flood. The Total Financial Loss is comprised of the Potential Loss plus the Inventory Loss plus
the Repair Cost. Potential Loss is the economic consequences of the production stoppage in
the area. The Inventory Loss is the loss of property and buildings in the area and the Repair
Cost is the amount of money it would take to repair the area.
The levee reduces the flood risk to approximately 561 building structures and an estimated
economic asset value of $183,711,986, including a fertilizer plant, beer distributing
warehouses, a hospital, the Valley County Courthouse and Valley County Detention center,
the City of Glasgow offices and water treatment plant and maintenance facilities, The US Post
Office, Social Security and VA services facilities, assisted living and senior living apartment
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complex, Nemont Communication, grain elevators, a feed plant, and a commercial recycling
plant.
The Potential Loss of Economic Activity is estimated at $12,892,000. The estimated loss of
people working in the area is determined by 70% of the daytime population of 870 are
working in the area making approximately $3,000/month ($36,000 median income) for a
loss of $10,962,000 (609 people x $3,000/month x six months). They would be out of work
for an estimated 6 months. Bottled water would need to be hauled to Glasgow for 6 months
and transportation and housing would need to be provided to residents of assisted living and
the hospital. Cost of water is estimated at $180,000 (180 days without water. $1,000/day
for water replacement). The hospital has 25 beds and those patients would need to be
transported to another facility at a cost of $250,000 ($10,000 ambulance ride per patient).
Cost of housing at an estimated 100 assisted living residents is $1,500,000 ($2,500/month
for 6 months for 100 residents).
The Repair/Replacement Cost on the buildings structures located in the impacted zone if the
levee were to fail is estimated at $222,000,000, approximately 20% more than the inventory
in the area. Depending on the severity of the flood and damage to the buildings, that could
be significantly less.
Total Financial Loss would be $234,892,000.
Given that it can be very difficult to estimate the amount of economic loss from a natural
disaster and those estimates are commonly higher than actual losses, it is likely the economic
losses from the levee failing is between $100 million and $250 million.
Northwest Levee Expansion
If the levee were expanded to include the abandoned railroad bed, the probability of events
and the probability of failure for the levee would be the same as discussed for the existing
levee. However, the economic losses would increase because of the additional homes and
commercial property protected by the levee.
Approximately 50 people live in the area and approximately 100 work in the area. Total
property value is $6.1 million and the estimated economic loss due to no work in the area for
a six month period is $2.4 million. The total financial loss to the area is estimated between
$4 and $8.5 million.
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Permitting and Regulatory Concerns
If the City of Glasgow pursues any of the Alternatives in this report, they will need to obtain
permits from several different Federal and State agencies. This is typically done through the
Joint Application for Proposed Work in Montana’s Streams, Wetlands, Floodplains, and other
Water Bodies, which covers almost all of the permits that are required to work in the
floodplain and adjacent to Montana rivers and streams. Additional permitting required would
be for a MT DEQ Stormwater permit during construction and a State Streamside
Management Zone permit covering permits from MT DEQ, DNRC, and the USACoE.
Local permitting through the Valley County Conservation District and Valley County
Floodplain Permitting, will also be required. The City of Glasgow may also require permits
for working inside the City limits. The contractor would need to ensure they are properly
licensed and permitted to work in the City.
The magnitude and location of the work will directly affect the complexity of permitting and
may trigger a requirement for mitigation of construction impacts and/or more detailed
environmental studies (Environmental Assessments or Environmental Impact Studies). An
action may be "categorically excluded" from a detailed environmental analysis if the action
does not, "individually or cumulatively have a significant effect on the human environment"
(40 CFR 1508.4). If not categorically excluded, an environmental assessments (EA) would be
used to determine if significant environmental impacts would occur as a result of an action.
An EA addresses and documents those areas where there is a potential to significantly affect
the environment. The EA concludes with a one of two decision documents, either a Finding of
No Significant Impact (FONSI) or the Notice of Intent to Prepare an Environmental Impact
Statement (EIS). An environmental impact statement (EIS) is required by the National
Environmental Policy Act (NEPA) for certain actions "significantly affecting the quality of the
human environment". The level of environmental analysis that may be required for this study
is not known and could vary widely. For that reason, costs of environmental analysis are not
estimated or included in costs of any alternative.
The current Federal Emergency Management Agency (FEMA) maps for Glasgow show the
City is out of the floodplain due to the protection from the levee. The Flood Insurance Rate
Map (FIRM) reflects the levee providing protection for the buildings behind the levee against a
1% annual chance of flooding on the Milk River and Cherry Creek.
The current levee is recognized by FEMA because it is reflected on the FIRM map. FEMA
does undertake revisions to the FIRM map and for the levee to be considered accredited to
provide for flood protection and lessen the need for flood insurance the levee will need to
meet the requirements for levee accreditation. This requires the levee to meet design,
operation and maintenance criteria.
For levees to be recognized and accredited by FEMA, confirmation must be provided on
levee design that sound engineering practices have been followed. The engineering study
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must show a minimum of 3 feet of freeboard exists above the Base Flood Elevation (BSE) as
well as other requirements for structures (such as bridges) in the floodplain. Engineering
analysis of the embankment to determine erosion and stability, as well as a settlement
analysis have to be submitted. The final part of the design report is on how interior drainage
is handled on the land side of the levee.
Along with the design of the levee, FEMA will want information on the operation of the levee.
They require a formal plan of operation, including specific actions and assignments of
responsibility by individual name. The submittal information will need to provide details on the
flood warning system, the plan of operation, the timeliness of operation of closures, the
internal drainage plan, and how often inspections of all aspect of the levee take place.
The final element of FEMA evaluations during an accreditation process is the maintenance of
the levee. They will want to review a formal plan of maintenance that has been adopted by
the City. The plan needs to include the maintenance activities, how often they are
performed, and the person responsible for their performance.
FEMA will certify the levee if the appropriate documentation is submitted by a Registered
Professional Engineer or the USACoE to show that a levee system meets the three categories
required by FEMA; design and construction, operations, and maintenance. FEMA will
accredit the levee system and the FIRM panel will not change, meaning flood insurance is not
mandatory in those areas deemed outside the floodplain. For more information on how
FEMA Accredits Levee’s, please see Appendix D.
FEMA has updated floodplain maps for 14 Montana counties since 2010, but has not yet
updated the mapping for Valley County or the City of Glasgow. Choosing to not have a
levee meeting the USACoE requirements for PL 84-99 will likely require that the City certify
the levee to FEMA in order to keep the City of Glasgow out of the regulatory floodplain.
The USACoE PL84-99 program is not directly associated with FEMA levee certification. They
are distinct programs with different sets of criteria. An acceptable inspection rating in the
PL84-99 program will not necessarily equate to an accredited levee by FEMA for the National
Flood Insurance Program.
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Cost/Benefits Analysis for Levee Alternatives
The City of Glasgow is currently working with the USACoE to determine if the Milk River
Cherry Creek Levee will continue to be a part of the Levee Rehabilitation for Non-Federal
Flood Control (PL 84-99). The Levee Rehabilitation program will help with the cost to rebuild
the levee if it is damaged. The City would be required to pay 20% of the cost to rebuild the
levee and the USACoE pays for the rest of the reconstruction.
To stay in the program, the Milk River Cherry Creek Levee must meet the requirements of an
acceptable levee as determined by the USACoE. The last inspection of the levee determined
there were several encroachments in the levee that need to be addressed to move the levee
into acceptable status.
The City could choose to correct the encroachments and return the levee to acceptable
status. The City could also choose to operate the levees as they are currently, not correct the
encroachments, and not be eligible for reimbursement if the levees were damaged and
needed to be repaired.
Both options, staying in the program or getting out, have costs associated with them. Staying
in requires updating the levee to remove the encroachments in the levee outlined by the
USACoE. Getting out of the program puts the City of Glasgow at risk for covering 100% of
the cost of rebuilding the levee if it should need repair.
As was discussed under Permitting and Regulatory Concerns, FEMA will accredit the levee if it
meets their requirements. Not being eligible for the USACoE rehabilitation program is
unlikely to be advantageous, however it would not automatically cause the levee to be
unaccredited by FEMA. As mentioned previously, FEMA has been updating floodplain maps
across Montana and they may eventually revise the floodplain map near Glasgow. While it is
unknown what the results of that map revision would look like, we wanted to include some
information on what the cost of flood insurance could be if the map were revised and the
levee was not deemed to provide sufficient flood protection.
A $150,000 flood protection policy carries an annual premium of approximately $700 to
$2,300 for a primary, single-family residence in areas within a floodplain. A commercial
policy is estimated at $8,200 but can range widely depending on the type of business.
Estimates on the total amount of flood insurance that would be paid by residents of the area
required for single family homes behind the levee is between $231,000 and $759,000 per
year. Estimates on the total amount of flood insurance that would be paid by businesses
behind the levee is between $600,000 and $1,500,000.
A summary of the concerns for each section of the levee is shown in Figures 12, 13, and 14.
A table summarizing the Benefits, Costs, and Risks for each of the Alternatives is shown in
Table C/B 1.
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FIGURE 13. SOUTHEAST LEVEE
SE Alternative 1 - Acquire Property
Concerns
Environmental
Permitting
Utility
Social
Right-of-Way
Construction
Roadway Crossing
Sustainablity
Cost

Option A
Low
None
Medium
High
None
Low
Low
Low
$946,800

Option B
Low
None
Medium
Medium
None
Low
Low
Low
$598,000

Option C
Low
None
Medium
High
None
Low
Low
Low
$3,643,054

SE Alternative 2 - Move Levee
Option A
High
High
Medium
Low
Medium
Medium
Medium
Low
$1,582,660

Option B
High
High
Medium
Low
Medium
Medium
Medium
Low
$1,730,506

SE Alternative 3
Do Nothing
Low
None
Low
High
None
None
None
High
$3,133,000

Low Concerns
Medium Concerns
High Concerns

FIGURE 14. SOUTHWEST LEVEE
SW Alternative 1 - Acquire Property
Concerns
Environmental
Permitting
Utility
Social
Right-of-Way
Construction
Roadway Crossing
Sustainablity
Cost

Option A
Low
Low
Medium
High
Low
Low
Low
Low
$1,423,500

Option B
Option C
Low
Low
Low
Low
Medium
Medium
High
High
Low
Low
Low
Low
Low
Low
Low
Low
$559,000 $3,303,175

Low Concerns
Medium Concerns
High Concerns
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SW Alternative 2 - Move Levee SW Alternative 3
Option A
Medium
High
Medium
Low
Medium
Low
Medium
Low
$1,685,898

Option B
Medium
High
Medium
Low
Medium
Low
Medium
Low
$1,765,020

Do Nothing
Low
Low
Low
High
None
None
None
High
$2,530,000

Concerns
Environmental
Permitting
Utility
Social
Right-of-Way
Construction
Roadway Crossing
Sustainablity
Cost

FIGURE 15. NORTHWEST LEVEE
NW Alternative 1 - Acquire
NW Alternative 2 - Move NW Alternative 3 Property
Levee
Do Nothing
None
None
None
None
None
None
Medium
Medium
None
None
None
High
Low
Low
None
None
None
None
Low
Low
None
Low
Low
High
$178,000
$850,000
$950,000

Low Concerns
Medium Concerns
High Concerns

P a g e 79|83


Alternatives
SE Alternative 1
Option A Purchase Whole
Lot Market Value
Option B Purchase Partial
Lot
Option C Purchase Whole
Over Market
Value

Table C/B 1 - GLASGOW MILK RIVER-CHERRY CREEK LEVEE
Risk
Benefits
Costs

PL 84-99 Program

No Major Permitting Required

$946,800

Landowners unhappy about
losing property

IN

No Major Permitting Required

$598,000

Landowners to lose some
property.

IN

$3,643,054

Landowners unhappy about
losing property mitigated by
purchasing/building new
home

IN

$1,582,660

Environmental, Permitting, and
Levee Construction Required

IN

$1,730,506

Environmental, Permitting, and
Levee Construction Required

IN

$3,133,000

Full Cost of Fixing Levee
Borne by City of Glasgow.
Potential for FEMA not to
Recognize the Levee

OUT

No Major Permitting Required

SE Alternative 2
Option A - Levee Encroachments eliminated without
purchase of property
with new material
Option B - Levee
Encroachments eliminated without
with existing
purchase of property
material
SE Alternative 3

Do Nothing
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No Disruptions to Current Levee
or Adjoining Property Owners

Table C/B 1 - GLASGOW MILK RIVER-CHERRY CREEK LEVEE
Benefits

Costs

Risk

PL 84-99 Program

No Major Permitting Required

$1,423,500

Landowners unhappy about
losing property

IN

No Major Permitting Required

$559,000

Landowners to lose some
property.

IN

$3,303,175

Landowners unhappy about
losing property mitigated by
purchasing/building new
home

IN

Option A - Levee Encroachments eliminated without
purchase of property
with new material

$1,685,898

Environmental, Permitting, and
Levee Construction Required

IN

Option B - Levee
Encroachments eliminated without
with existing
purchase of property
material

$1,765,020

Environmental, Permitting, and
Levee Construction Required

IN

$2,530,000

Full Cost of Fixing Levee
Borne by City of Glasgow.
Potential for FEMA not to
Recognize the Levee

OUT

Alternatives
SW Alternative 1
Option A Purchase Whole
Lot
Option B Purchase Partial
Lot
Optoin C Purchase Whole
Replace Whole

No Major Permitting Required

SW Alternative 2

SW Alternative 3
Do Nothing

Alternatives
NW Alternative 1
Aquire
Property
NW Alternative 2
Move
Levee
NW Alternative 3
Do Nothing

No Disruptions to Current Levee
or Adjoining Property Owners

Table C/B 1 - GLASGOW MILK RIVER-CHERRY CREEK LEVEE
Risk
Benefits
Costs

PL 84-99 Program

Levee Stays in Current Location

$178,000

None

IN

No Benefit to moving Levee

$850,000

Costly and Not Needed

IN

$950,000

Full Cost of Fixing Levee
Borne by City of Glasgow.
Potential for FEMA not to
Recognize the Levee

OUT

No Benefit to Leaving PL84-99
Program
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Creating a Joint City/County Levee District
The State of Montana does allow local government jurisdictions to create multijurisdictional
districts for the purpose of maintenance of any public infrastructure facility, project, or service.
This would allow the City of Glasgow to work with Valley County to create a Special District
for the purpose of owning and maintaining the Glasgow Milk River-Cherry Creek Levee.
The creation and governance of multijurisdictional special districts is detailed in Montana
Code Annotated (MCA) 7-11-1001. The authorization to create a special district can be
initiated by resolution of the City of Glasgow and Valley County. It could also be initiated by
petition which requires 40% of the registered voters or 40% of the owners of real property.
Once the multijurisdictional special district creation is initiated, the boundaries must be
mapped. This would require a surveyor to prepare the legal description of the district
boundaries. At least one public hearing must be held prior to passage of a resolution of
intent to create the multijurisdictional special district. Notice of the hearing must be published
and must be mailed to all owners of property subject to potential assessment, fees, or
taxation. The contents of the resolution must designate the proposed name of the district, a
statement of necessity, a general description and boundary of territory or lands to be
included, the general character of the proposed service or improvements, the estimated cost
and method of assessment, any requirements specific to the district being proposed, whether
the district will be administered by a governing body or board, and whether members will be
appointed or elected.
An interlocal agreement between the City of Glasgow and Valley County would detail how
the district would be administered. If a levee district is created, it could be administered by
the designated governing body or by an appointed or elected board. The agreement should
provide language on the specific powers delegated to the administrative entity and any
powers the local governments want withheld from the levee district. While the governing
body may grant additional powers to the board, the governing body has ultimate authority.
The administrative entity of the levee district may implement programs, administer budgets,
employ personnel, purchase, rent or lease property and equipment, and cooperate with any
corporation, association, individual or group, including governmental entities or agencies.
Once the district is created, the method of assessment of fees or taxes can be by area,
equally by lot or parcel, taxable value, lineal front footage, vehicle trips or any
combination of methods. The governing body shall annually estimate cost of program and
must allow for protests.
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