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Fox ISLAND FLooD CONTROL
FEASIBILITY ASSESSMENT
FEBRUARY 19, 2014

PROBLEM DEFINITION

In March 2009, a major ice jam event occurred on the Missouri River south of the City of
Bismarck just downstream from the Heart River confluence. This resulted in a rapid rise in
water levels and flooding of properties within Fox Island and in South Bismarck (see summary in
Appendix A). During this event, many Fox Island residents were evacuated and significant
damages occurred to their residences. This assessment focuses on identifying and evaluating
potential flood hazard mitigation measures that could be implemented to reduce flood risks on
Fox Island. It is also intended to provide the analysis required to initiate establishing a special
assessment district to finance the preferred alternative in accordance with ND Century Code
Chapter 61-16.1. This process requires a vote of the assessed or benefitted properties to
approve a project before it proceeds to construction.

This evaluation was initiated through a petition filed with the Burleigh County Water Resource
District (BCWRD) (see Appendix B). The first step taken was to assess the level of damages
incurred as a result of the 2009 flood event. Subsequently, the Fox Island residents were
surveyed to obtain information regarding their lowest floor elevations, outbuildings, and
monetary damages. A total of 183 questionnaires were distributed with 100 questionnaires
returned, a response rate of approximately 55%. Of the questionnaires returned 59 respondents
reported they had a flood insurance policy. The following damage amounts were reportedly
incurred:

Primary Residential Damage $ 766,961
Garage Damage $ 110,753
Outbuilding Damage $ 128,230
Total Damages $ 1,005,944

In addition the following monies were reportedly received, either in the form of individual
assistance or flood insurance reimbursements.

Individual Assistance $ 13,050
Insurance Reimbursements $ 395,249
Total Assistance $ 408,299

While efforts were underway to evaluate various alternatives to provide flood protection to the
level experienced during the March 2009 spring ice jam event, the 2011 summer flood occurred.
During the 2011 event a temporary system of TrapBags© and clay levees were constructed
along select roadways to protect a portion of the interior properties on Fox Island. This was
accomplished in a few days requiring a monumental effort in terms of mobilizing equipment and
materials, as well as coordination of construction activities. Residents outside the levee were
left to construct individual private protection measures, which had varying degrees of success.
The County installed temporary flood control measures, costing approximately $1.1 Million to
construct and remove, are illustrated on Figure 1.
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Figure 1 — 2011 Temporary Flood Control Measures
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Following the 2011 event, a private Steering Committee was formed by some Fox Island
residents south of Mills Avenue. They indicated their desire for the BCWRD to refocus its
evaluation toward a levee that would provide protection for the entire island to the flood levels
experienced during the 2011 event. In addition, residents north of Mills Avenue along Harbor
Drive expressed interest, through the Riverwood West Homeowners Association, to be included
in the evaluation. This area was already included in the Burleigh County Flood Mitigation Plan
developed by the Burleigh County Highway Department. These factors necessitated expanding
the original scope of study and revising the criteria used to evaluate the alternatives. The
expanded evaluation was approved by the BCWRD in November 2011. A number of the
Riverwood West Homeowners Association residents subsequently, requested to opt-out of the
project due to the anticipated undesirable impacts to their properties located along the river.

A critical component in evaluating any flood hazard mitigation project is defining the known
risks. The Fox Island area is subject to three floodwater sources. The two primary sources are
associated with the Missouri River and include ice jams and open water flows. The third, related
to local stormwater runoff from excessive rainfall, is addressed later in this report.

Ice jams are not an unusual occurrence on the Missouri River and are known to reoccur rather
frequently along certain river segments. The principal areas of concern in Burleigh County are
located downstream from Fox Island below the confluence of the Heart River and Apple Creek.
Ice jams have been recorded on a number of occasions and were evaluated as part of the 2005
Flood Insurance Study (2005 FIS). The June 2, 1999 Interim Report, Hydrology, Flood
Insurance Restudy of the Missouri River, prepared for the 2005 FIS documents an evaluation of
the historic ice jams since the closure of Garrison Dam. The highest previously recorded ice
jam stage at the USGS Bismarck Gage was 14.8 feet occurring on January 13, 1983.

Based on available historic data, ice jams can be significant, however they do not represent the
controlling Base Flood Elevation (BFE) or 100 year flood event used to map this reach of the
Missouri. When the Interim Report was completed the data indicated ice jam events typically
only affected projected flood elevations for frequencies below a 10-year open water event.
Notable flood risks exist, however, even at these lower flood elevations. Figure 2 illustrates a
frequency based risk assessment for the residential lots within the study area. Based on
measured flood elevations in the Fox Island Area, the 2009 ice jam event represented nearly a
50 year to a 100 year open water event. This is the largest recorded flood and ice jam event
since closure of Garrison Dam. The maximum recorded stage at the USGS Bismarck Gage in
2009 was 16.1 feet, which reflected approximately a 17 foot stage at the north end and an 18 to
18.5 foot stage at the southern end of Fox Island. Given the 2009 ice jam and subsequent high
waters related to recent ice jams; it appears prudent to reassess this risk with the next flood
insurance study update.

ALTERNATIVE FLOOD HAZARD MITIGATION SOLUTIONS

Four alternatives were initially developed and evaluated to provide flood protection for the
residents of Fox Island. Alternative #1 includes raising Riverwood Drive and Mills Avenue and
to construct flood control structures at Mills Avenue and at the Tavis Road Oxbow outfall to the
Missouri River to isolate the Fox Island area during flood events. Alternative #2 uses the
existing roadways to cost effectively provide protection for those areas located within the interior
of these roadways. Alternative #3 is to construct an earthen levee and flood wall system, along
the perimeter of the entire island. Alternative #4 is to construct an earthen levee and floodwall
system at a lower protection level, which would allow for the placement of temporary measures
when required. Alternative #5 was then developed based on input obtained during the initial
public informational meeting and involves a perimeter levee and a roadway grade raise.
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Figure 2
Flood Risk Frequency Assessment
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In addition to structural project features, several non-project flood hazard mitigation alternatives
were considered, including floodplain ordinance revisions and other measures described later.

ALTERNATIVE #1 — FLOOD CONTROL STRUCTURES/ROADWAY GRADE RAISE

This alternative includes raising Riverwood Drive and Mills Avenue, and installing control
structures at Mills Avenue and the Tavis Road oxbow outlet. The purpose is to isolate this area
from Missouri River floodwaters and backwaters. These features are illustrated on Figure 3.
After reviewing the available topographic data, this would require reconstruction of the Mills
Avenue crossing as it is not high enough to provide a significant level of flood protection. In
addition, it was determined that portions of Mills Avenue, and Riverwood Drive north to
Bismarck Expressway would have to be raised in order to provide adequate flood control. This
alternative however does not provide the desired protection for areas located north of Mills
Avenue or along the river bank, which were included in the revised project protection area.

One negative to this system is that any functional control structure would eliminate water access
from the Tavis Road oxbow to the Missouri River. Such construction would also require an
individual Section 404 and Section 10 permit from the US Army Corps of Engineers, as well as
a Sovereign Lands permit from the North Dakota State Engineer. The minimum structure would
be a double 7 foot by 5 foot box culvert similar to the one under Tavis Road. In addition, Mills
Avenue and Riverwood Drive are city streets and outside the jurisdictional authority of the
BCWRD, Burleigh County, and Lincoln Township. In addition, a means to provide an outlet for
internal drainage accruing to the South Bismarck Storm Water Channel would need to be
developed.

Due to these complicating factors and because this alternative alone does not provide the
desired protection level, it was eliminated from further consideration. The need to coordinate
flood control project features within the City of Bismarck is discussed later in this report.

ALTERNATIVE #2 - INTERIOR ROADWAY

Alternative #2 is a cost effective means of providing flood hazard mitigation for a portion of Fox
Island using the existing roadway system. These roadways would be raised and used to isolate
and protect the interior portions of the development. Recent grade raises created the ability to
protect the interior area with comparatively low cost control structures. The area that could be
protected is bounded by Mills Avenue on the north; Traynor Lane, Smokey Lane and Tavis
Road on the west; Far West and Gallatin Drives on the south; with Fontenelle Drive and
Whisper Drive on the western boundary.

These improvements include an earthen levee along Mills Avenue, two gate/pump stations, and
two other gated culverts as illustrated in Figure 4. These gates would isolate the interior area
during a flood event and the pumps would be required to provide a means to evacuate internal
stormwater runoff and excess groundwater during an extended flood event like 2011.

This alternative takes advantage of the existing roadway elevations which were recently
increased in some areas to an average elevation around 1635.35 (NAVD 88). An earthen levee
would also be required along Mills Avenue to achieve this same protection for the interior area.
Natural high ground east of Traynor Lane and Smokey Lane provides containment along the
eastern edge of the area. As a reference, the 2011 high water mark was approximately 1635.7
(NAVD 88) at Tavis Road, which was 0.35 feet above the average top of roadway.
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The two pump stations, one located on Gallatin Loop and the other on Whisper Drive, would
remove internal stormwater runoff and excess groundwater. Gates would be required on two
additional culverts to prevent the introduction of backwaters from the Missouri River into the
protected area. The first culvert is under Far West Drive, while the second is on Gallatin Loop.

In an attempt to quantify the potential benefits achieved under this alternative, a GIS analysis
was completed using property evaluation data from Burleigh County and lowest adjacent grade
information available from existing Letters of Map Change and 2009 LIDAR topographic data.
The current effective Flood Insurance Study Missouri River HEC-RAS hydraulic model was
used to project water surface elevations for events of varying recurrence intervals. Using this
data, the monetary impact resulting from flooding on Fox Island was then calculated for various
events under existing conditions and proposed conditions with Alternative #2. Table 1
provides the projected flooding impacts for the entirety of Fox Island, including areas North of
Mills Avenue. Table 2 similarly provides the results for only those properties with the interior
area. Table 3 provides the revised flood risks for the interior area with the Alternative #2
improvements in place.

TABLE 1
Flood Impacts for All of Fox Island
Existing Conditions
River Market
Event Elevation seéifcfieecntsgs % Affected Value Oﬁ t'?)flj(ial(étiicgi;s AffeO/co ted
(NAVD 88) Affected [1]
10-year 1633.0 23 19% $6,653,700 27 84%
50-year 1635.2 73 61% $24,298,200 31 97%
March 2009 1635.3 74 62% $24,711,200 31 97%
100-year 1636.5 105 88% $36,102,300 32 100%
BFE + 1 Foot 1637.5 117 98% $41,020,300 32 100%
BFE + 2 Foot 1638.5 120 100% $42,616,800 32 100%
500-year 1639.9 120 100% $42,616,800 32 100%
[1] Includes areas north of Mills Avenue and properties within the City of Bismarck
[2] Source of values = 2010 Burleigh County Tax Assessors
TABLE 2
Flood Impacts for Interior Area of Fox Island
Existing Conditions
River Market
Event Elevation Ife?if(fji?]tsgs % Affected Value Oﬁ t/i\)fl];ielfjtiﬁgs Aff;/((:)te d
(NAVD 88) Affected
10-year 1633.0 12 23% $3,409,000 17 100%
50-year 1635.2 40 7% $11,341,200 17 100%
March 2009 1635.3 43 83% $12,415,000 17 100%
100-year 1636.5 49 94% $14,484,300 17 100%
BFE + 1 Foot 1637.5 52 100% $15,259,600 17 100%
BFE + 2 Foot 1638.5 52 100% $15,259,600 17 100%
500-year 1639.9 52 100% $15,259,600 17 100%
[1] Source of values = 2010 Burleigh County Tax Assessors
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TABLE 3
Flood Benefits for Interior Area of Fox Island
Proposed Conditions — Alternative #2
River Market
Event Elevation Ffeéifgiﬁltsgs % Affected Value Oﬁ tﬁftj(ieltcjtiigs Aff;/cote d
(NAVD 88) Affected
10-year 1633.0 0 0% $0 0 0%
50-year 1635.2 0 0% $0 0 0%
March 2009 1635.3 0 0% $0 0 0%
100-year 1636.5 49 94% $14,484,300 17 100%
BFE + 1 Foot 1637.5 52 100% $15,259,600 17 100%
BFE + 2 Foot 1638.5 52 100% $15,259,600 17 100%
500-year 1639.9 52 100% $15,259,600 17 100%
[1] Source of values = 2010 Burleigh County Tax Assessors

As indicated in these tables, the proposed improvements provide protection up to a 50-year
event including an ice jam event equal in magnitude to the 2009 event. This alternative would
eliminate potential impacts to around $12,415,000 worth of property. During the 2009 ice jam a
total of $303,764 in damages were reported on these same properties.

Due to the limited construction required and relatively low cost, this alternative was initially
selected as the preferred alternative; however it does not provide protection for the entirety of
Fox Island during a 2011 event including those areas north of Mills Avenue. Therefore, it no
longer satisfied the expressed desire of the residents requesting a more comprehensive project.

ALTERNATIVE #3 - FOX ISLAND PERIMETER LEVEE

One method to protect the majority of residents on Fox Island from another 2011 event is to
construct a levee encircling the entire development. Initially this alternative was eliminated from
consideration largely due to the higher cost and the anticipated unacceptable aesthetic impacts
such as tree removal and levees located within back yards that may in some instances obstruct
the viewshed. Based on resident feedback during meetings following the 2011 event, this was,
for some period of time, the preferred alternative as expressed by the Steering Committee. As
such it was evaluated in more detail. When designing a flood control levee there are many
factors to consider, including but not limited to, the following:

1. No material can be placed in the river without a COE Section 404/Section 10 permit.

2. No material can be placed below the Ordinary High Water Mark (OHWM) without
obtaining a Sovereign Lands permit from the North Dakota State Engineer.

3. No material can be placed within the regulatory floodway without incorporating
compensatory conveyance measures into the project and completion of an analysis
that documents there will be no change in total conveyance.

4. Placement of material along the bankline cannot obstruct or restrict access to the
existing COE bank stabilization projects as there are access easements that need to
be adhered to.

5. Levee construction cannot affect any structure (including outbuildings, septic

systems, etc...) without the impacts being mitigated, including the potential need to

remove or relocate the structure. In these cases, consideration of a floodwall should
be included during final design to limit impacts and costs.

Levee structural stability, seepage and geotechnical integrity.

FEMA Certification.

Consideration needs to be given to the design criteria on which to base the

preliminary design and opinion of probable cost.

9. Landowner questions and expressed concerns — private systems (i.e., septic,
electrical, irrigation system, etc...)

© N
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The approach taken with Alternative #3 and Alternative #5 is to comply with Item 1 through
Item 3 to avoid needing permits, which can often require extensive technical and environmental
reviews. A construction permit will be required by the North Dakota State Engineer, however as
noted later. Item 4 is a given and compliance is in the resident’s best interest in order to provide
reasonable access to the river and riprap protection along the bankline. Item 5 is a design
constraint that requires additional consideration during final design.

Item 6 requires a geotechnical evaluation on the property where the levee is located to assure
the design is structurally stable and seepage is within acceptable limits. This evaluation is not
completed until the design and final alignment have been determined.

FEMA certification noted in Item 7 is not possible in this instance as it would require a levee that
has a minimum of three feet of freeboard. Construction of a levee to such a level is not
acceptable due to space, aesthetic constraints, and cost.

Iltem 8 presents a more significant question related to what this system would look like.

Subsequently, the following criteria were considered and project baseline determinations made.
These are related to the selected protection levels and the levee design section:

» Design Section

o Top Width 10 feet (4 foot minimum)

o Riverward Side Slope 3:1 (OHWM and floodway avoidance)

o Residence Side Slope 4:1 (shaped to existing ground where reasonable)
o Interior Drainage and Pumps Gated culverts and pump structures

o Residential Lot Drainage Final Design Consideration

A number of considerations went into the proposed design section. First, the top width needed
to provide reasonable access for maintenance, as well as to allow the placement of additional
protective measures such as sandbags. The 10 foot top width would allow for the placement of
4 feet of properly constructed sandbags or various sizes TrapBags®©. Four foot high TrapBags©
requires a base footprint of around 6 feet. An additional clear width of 20 feet on the landward
side of the levee is desirable for equipment access. Where this is not available, the TrapBags©
can be filled from the ends; however the speed of installation is considerably slower. A four foot
minimum top width is applicable in isolated areas to avoid the use of a higher cost structural
floodwall. The selected side slopes are for embankment stability as well as ease in maintenance
while limiting the overall foot print. An important final design issue is the geotechnical evaluation
to ensure not only the stability of the levee, but the bankline on which it is placed. There will be
considerable design challenges with the river sands underlying the alignment and bank stability.
Specific landowner concerns will also be a significant factor when completing final design;
however they cannot be addressed at this stage in project development.

Item 9 represents questions and concerns brought to our attention through cooperation with the
Fox Island Steering Committee and Riverwood West Homeowners Association along with
private systems. A summary of questions and general responses is provided in Appendix F.

The expressed directive from many residents was to develop a project that provides flood

protection up to the water levels experienced in 2011. Table 4 summarizes the pertinent
elevations for various events at select locations along the river.
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TABLE 4
HISTORIC FLOOD LEVELS

Event Bismarck Gage Mills Avenue Tavis Road
B?;%'F:elﬁosde;lg\(;gg)o " (19.621(63:Zgé23eight) 1636.53 1636.40
2009 Ice Jam (16.0912212;575&%0 1635.55 (est) | 1635.05 (est)
2011 Flood Peak (19.301gig-eggeight) 1637.15 1635.70

Elevation Datum = NGVD 1988

Because peak water surface elevations decrease from upstream to downstream, the top of
levee design elevation proposed will also slope from upstream to downstream. Table 5
illustrates the results of the protective measures provided with Alternative #3. This table shows
that all properties would be protected up through a 100 year event. The reasons for the six
residences not protected during the 2011 event are documented in other sections of this report.

TABLES
Alternative #3 Flood Benefits for Fox Island
Perimeter Levee/Floodwall

River
3 A # Affected Market Value # Affected %
Event (Nil\?\éagg)n[l] Residences % Affected Affected [2] | Outbuildings | Affected

10-year 1633.0 0 0% $0 0 0%
50-year 1635.2 0 0% $0 0 0%
March 2009 1635.3 0 0% $0 0 0%
100-year 1636.5 0 0% $0 0 0%
2011 Event 1637.15 6 4% $2,985,700 2 6%

500-year 1639.9 120 100% $42,616,800 32 100%

[1] These elevations are based on the upstream end of the project area (Mills Avenue).
[2] There are some residences not protected by the permanent levee and therefore are not included.
[3] Flood Elevations are based on the 2005 FIS model, while the 2011 event represented a 500-year flow.

Prior to the public informational meeting, Alternative #3 had been identified as the preferred
alternative. However, due to the opposition expressed by residents, those primarily living along
the river oxbow, Alternative #5, as described below was developed.

ALTERNATIVE #4 - FOX ISLAND PERIMETER LEVEE/EASEMENT

There were a number of inquiries related to developing an alternative that would simply create a
suitable easement area on which temporary flood protection measures could be placed prior to
a major flood event. After reviewing this option, several fatal flaws were identified. Both involve
the available reaction time to install the temporary measures. During an ice jam, waters rise
very quickly, and temporary measures would have to be installed within a matter of hours. This
quick reaction may not be possible or practical in all situations; therefore protection cannot be
reasonably assured. The County would need to have the applicable materials on hand and the
means to activate staff and/or contractors to install on extremely short notice. Given the inability
to ensure protection to 2011 flood levels, especially if they occur as a result of an ice jam event,
this alternative was eliminated from further consideration.
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ALTERNATIVE #5 — PERIMETER LEVEE AND ROADWAY GRADE RAISES

During the public informational process, residents living on riverfront exterior lots presented
petitions expressing their opposition to the placement of a levee between their homes and the
river or, in the case of those residents along the backwater channel, between their homes and
the channel. These petitions are included as Appendix B, and they clearly indicate these
residents have chosen not to be protected by a public flood control project.

After the public informational meeting and the filing of the petition by the perimeter residents, the
newly reactivated Fox Island Homeowners Association indicated their desire to continue
exploring a project that would provide protection to the interior properties against another 2011
flood event. Figure 5 illustrates this alternative which includes a perimeter levee along the
Whispering Bay access channel extending south along the Missouri River, then across a County
owned lot where it would tie into a roadway grade raise along Gallatin Loop. Roadway grade
raises along Gallatin Loop, Gallatin Drive and Far West Drive would then tie into the previously
completed grade raise on Tavis Road. This system, along with the City’s planned grade raises
on Mills Avenue and Riverwood Drive, would provide the desired protection to the interior lots
south of Mills Avenue. Most of the exterior lots, owned primarily by those who signed the
petitions, would not be protected. A few lots, whose owners had signed the petition, would still
be protected as shown on Figure 5. Itis understood that these owners would accept the project
levee that is being proposed.

The residents along the river in the Harbor Drive area north of Mills Avenue also expressed their
unwillingness to allow the construction of a levee between their residences and the river. The
petitions that they submitted are included in Appendix B. The remaining residents in the Harbor
Drive area privately examined alternatives for providing flood control protection for the interior
area.

Because of the complications resulting from the opposition of the exterior residents and given
the diverging goals of the Fox Island residents located south of Mills Avenue and residents of
the Harbor Drive area, the BCWRD determined it necessary to consider any project developed
for the area north of Mills Avenue in the Harbor Drive area as a separate project. Therefore,
protecting property north of Mills Avenue was eliminated from the Fox Island Flood Control
Project.

The two projects were in fact initiated by different mechanisms. The Fox Island Project was
initiated through a formal petition process, while the Harbor Drive Project was initiated through
the Burleigh County Flood Control Master Plan and interest expressed by the Riverwood West
Homeowners Association. Subsequently, Alternative #5 only provides flood protection for the
interior of Fox Island residences south of Mills Avenue. Table 6 illustrates the number and
values of the structures protected by this alternative.

TABLE 6
Alternative #5 Flood Benefits for Fox Island
Perimeter Levee — Roadway Grade Raise

Event EIeR\I/\;(tairon # A_ffected % Market Value # Aff_ect_ed %
(NAVD 88) [1] Residences | Affected Affected [2] | Outbuildings | Affected
10-year 1633.0 16 25% $4,455,700 22 96%
50-year 1635.2 48 75% $14,193,300 23 100%
March 2009 1635.3 52 81% $15,577,100 23 100%
100-year 1636.5 59 92% $17,896,400 23 100%
2011 Event 1637.15 64 100% $19,799,900 23 100%
500-year 1639.9 64 100% $19,799,900 23 100%

[1] These elevations are based on the upstream end of the project area (Mills Avenue).
[2] There are some residences not protected by the permanent levee and therefore are not included.
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NON-PROJECT ALTERNATIVES

Since it is possible the proposed project measures may not be constructed it is prudent to
review various other flood hazard mitigation alternatives that could be utilized by public
agencies and/or individuals. These include, but are not limited to, floodplain ordinance revisions
and structural modifications as discussed in the following sections.

FLOODPLAIN ORDINANCE

The most prudent action by any community to prevent flood damages or mitigate flood hazards
is to implement and enforce a floodplain ordinance that protects against projected and
documented flooding (i.e., 2011 event). A 1985 Corps of Engineers (COE) Report entitled
Oahe-Bismarck Area Studies, Analysis of Missouri River Flood Potential in the Bismarck, North
Dakota Area, contained the following statement related to mitigating flood risks on the Missouri
River at Bismarck:

1985 — COE STuDY CONCLUSION

“The course of action to be followed by the Corps of Engineers is to continue to reduce
releases from the Garrison Reservoir at critical high discharge periods at Bismarck — when
flows from tributaries downstream from Garrison Dam could cause flooding at Bismarck and
during winter ice-in (retain 13-foot target). Additional flood plain management measures
should be considered by the City of Bismarck, Burleigh County, and those developing in the
flood plain. These measures would limit future increases in flood damages and increase the
safety of persons living in the flood plain. These measures include raising new development
more than the required 1 foot above the potential existing-conditions 100-year flood elevation
and raising the access roads to areas of extensive development. Also, those living or having
businesses in the flood plain should continue to participate in the Federal Flood Insurance
Program to minimize personal loss should flooding damage their property.”

It is interesting to note that these recommendations were not followed, and in some instances
only after the 2009 and 2011 events were they given further consideration. It was not until
mandated by the State of North Dakota in 2005 that the City and County adopted a one foot
above the Base Flood Elevation (BFE) standard. After the 2009 ice jam event, the City revised
its ordinance to require lowest floor elevations to be two feet above the BFE. The Burleigh
County Commission recently approved revisions to their ordinance that reflect the extended
recommendations provided below.

The current City and proposed County floodplain ordinance includes the following statements:

“1. Statement of purpose. It is the purpose of this ordinance article to promote the
public health, safety, and general welfare, and to minimize public and private
losses due to flood conditions in specific areas by provisions designed:

a. To protect human life and health;

b. To minimize expenditure of public money for costly flood control projects; and

c. To minimize the need for rescue and relief efforts associated with flooding,
generally undertaken at the expense of the general public;”

Based on the “Statement of purpose” included in the ordinance and documented flood impacts
from the 2011 event, it is recommended that all new construction have a finished floor or crawl
space elevation placed at least two feet above the BFE. In addition, any property removed from
the Special Flood Hazard Area (SFHA) through a Letter of Map Revision (LOMR) or Letter of
Map Amendment (LOMA) should remain subject to the provisions of the floodplain ordinance.
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The objective is to prevent the placement of new basements or lowest floor elevations below the
2011 flood event, which measurably increases their risk for flooding and groundwater impacts.
This is a very effective nonstructural mitigation measure to prevent new structures from being
subjected to avoidable flood risks and damages. To protect new structures that could be
adversely impacted by future events like the 2011 flood that are not within the FEMA regulatory
floodplain (100-year), it is recommended the SFHA be defined as the 500 year floodplain. This
provides additional jurisdictional authority to protect properties from groundwater impacts
associated with extended duration flooding.

There is a notable concern related to the recommended floodplain ordinance revisions in that
the BCWRD and Burleigh County have no jurisdictional authority within the subject study area.
Fox Island is located within the City of Bismarck’s extraterritorial jurisdiction and therefore theirs
is the governing ordinance. After the 2009 ice jam event, the City of Bismarck adopted
provisions that required all structures to be placed two feet above the BFE.

In recognition of the LOMR or LOMA issue, the City adopted a provision that structures
removed from the floodplain be constructed using the guidelines outlined in FEMA Technical
Bulletin 10-01. While a prudent step, it continues to allow floor elevations below the BFE and
does not address the groundwater issues related to an extended duration flood event like that
which occurred in 2011. It is also less effective at mitigating the risks for damages than
adequately elevating the lowest floor elevations above a known flood event.

On a related topic, the BCWRD and Burleigh County have taken a position that the flood hazard
mitigation levee and roadway grade raise projects under consideration will not be certified
through the FEMA process. As such, while providing real and functional flood protection, they
will not be used to change the Flood Insurance Rate Maps (FIRM) and FEMA’s designated
floodplain. Therefore, any revision to the floodplain ordinance will apply to all structures
regardless if they are located behind a protective levee or not. As part of its flood mitigation
master plan the County is raising access roadways to areas of extensive development to a
centerline elevation that is 0.70 feet above the documented 2011 high water mark.

Another advantage in managing floodplains based on strict criteria is the opportunity to
participate in FEMA’s Community Rating Service (CRS). This program could significantly lower
the local cost for flood insurance premiums. It is recommended the City and County look into
the CRS program to determine its value to the community.

In conclusion, the BCWRD is encouraged to request the City to consider the recommendations
noted above. Should the City elect not to adopt these recommendations they would continue to
allow developers, builders and residents to construct residences with lowest floor elevations
below the BFE that are subject to unnecessary risks and avoidable future private and public
expenses, which is contrary to the “Statement of purpose” in their floodplain ordinance.

STRUCTURAL MODIFICATIONS

Structural modifications as a flood hazard mitigation measure can take any number of forms.
FEMA has any number of circulars and information available related to flood proofing of
structures. These typically include the relocation or protection of utilities (e.g., electrical
services, furnaces, hot water heaters...) to reduce flood damages, refer to www.fema.qgov.
Another effective method is to elevate the existing structure from its current level to two feet
above the BFE, including the lowest floor elevation. This option has been discussed and
considered by a number of residents for both their primary residence and outbuildings. The cost
to remove a residence and reconstruct its foundation at a higher level varies significantly based
on its size, shape, construction method and location so it is difficult to establish a single value.
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In the instance where the City declines to modify their floodplain ordinances for new structures it
is recommended that builders and buyers be notified of the risks associated with construction in
the floodplain. This to include notification of the current City provision that structures constructed
on lands removed from the floodplain must be constructed using the guidelines outlined in
FEMA Technical Bulletin 10-01. The City and County are strongly encouraged to provide
floodplain information to anyone applying for a building permit for a structure that is governed
under the floodplain ordinance.

FLOOD INSURANCE RATE MAP REVISIONS

Another method to mitigate flood hazards is to adequately enforce existing floodplain
ordinances based on the Flood Insurance Rate Maps (FIRM) published by FEMA as part of their
Flood Insurance Study (FIS) and Risk Map Program. There is a significant future concern,
however that needs to be documented and understood. The 2005 FIS resulted in nearly a one
foot increase in the BFE in Bismarck and Burleigh County. This increase resulted from
changing river conditions between the 1983 and 1998 data sets, including the growth in the
downstream delta formation. Given the river scouring that occurred during the 2011 event, if a
new FIS were completed today this increase may be reversed. If remapped based on these
changes this action could result in a dangerous false sense of security and utilization of a lower
BFE for floodplain development. It is recommended the BCWRD and County cautiously review
any new FIRM’s and modify their ordinances so as not to decrease the level of protection
provided by the recommendations contained herein. It is important to recognize the use of
stricter floodplain criteria does not affect the cost of federally subsidized flood insurance.

PREFERRED ALTERNATIVE

Alternative #5 — Perimeter Levee and Roadway Grade Raises is the preferred flood
protection alternative, based on the petitions received during the public informational meeting,
as well as the subsequent feedback from the reactivated Fox Island Homeowners Association.
This system consists of an earthen levee along the south side of the Whispering Bay entrance
channel then southward along the Missouri River and then east across a lot owned by Burleigh
County where the levee ties into a grade raise on Gallatin Loop. This alternative also includes
grade raises along Gallatin Loop, Gallatin, Drive and Far West Drive, tying in to Tavis/Larson
Road, which is its eastern and southern terminus. This system will provide protection to the
interior residents south of Mills Avenue while eliminating the placement of a levee on the lots
owned by those who signed the petition of opposition to opt out. This system will not provide
protection to a majority of the exterior lots, nor will it include the Harbor Drive area north of Mills
Avenue.

The proposed design provides protection up to the high water levels experienced during 2011.
The preliminary levee design is based on observed high water marks along this river reach,
though this project does not necessarily protect against the designated Base Flood Elevation.

PRELIMINARY CONFIGURATION

The proposed system alignment is illustrated in Figure 5 and has been divided into two
segments for purposes of review and discussion, specifically the riverward earthen levee and
the roadway grade raise. A preliminary plan set for each segment is included in Appendix C.
A construction permit will be required from the North Dakota State Engineer, which would
include an impact assessment on Missouri River flood elevations. This application would include
all project components and identify the complementary City project features such as the Mills
Avenue and Riverwood Drive grade raises. If the City grade raises are to be used as part of a
flood control protective levee system, they also must be permitted.
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SEGMENT A — RIVER LEVEE

The earthen levee runs along the south side of the Whispering Bay access channel and extends
south along the Missouri River until it runs east to Gallatin Loop. The height of the levee
averages 2.3 feet above natural ground with a maximum height of 7.6 feet. The length of river
levee is 3,512 feet. The levee alignment was selected recognizing the need to stay outside the
regulatory floodway as well as the sovereign lands boundary. There does not appear to be
significant issues with this levee. The residents who objected to a levee being placed on their
property are not directly impacted, with the exception of two residences where it is currently
understood they agree with the levee proposal in this alternative. Accommodations will be made
to fit the proposed levee into the natural topography of this area and around their residences.
The river levee alignment is illustrated in Figure 6, and a typical cross section is illustrated in
Figure 7.

SEGMENT B — ROADWAY GRADE RAISE

This segment involves a grade raise along Gallatin Loop, Gallatin Drive, and Far West Drive, for
a total length of just over one mile. There are a number of issues to be resolved as part of the
final design and construction such as right of way issues, potential roadway centerline changes
and driveway approach grades. The alignment is illustrated in Figures 8A and 8B, and a typical
section is illustrated in Figure 9. Initial indications are that the grade raise can be completed
within the currently existing right-of-way, however considerable work and shaping will be
required outside this area so temporary construction easements will be required.

OPINION OF PROBABLE COST

A preliminary Opinion of Probable Cost (OPC) was developed for this preferred alternative.
Appendix D provides a more detailed unit cost breakdown of the anticipated project costs.

Table 7
Preferred Alternative (Alternative #5)
Opinion of Probable Cost

Construction $2,375,028
Geotechnical $10,000
Drainage Easement Documents $12,000
Engineering $427,504
Preliminary Engineering Study [1] $130,000
Administration $190,001

Total Cost $3,144,533

[1] Less SWC cost share for preliminary engineering study

The distribution of the benefits and costs are discussed in more detail in the section entitled
Assessment District Formation Process.

PROJECT BENEFIT AREA

The benefited area for the Preferred Alternative is bound by the limits of the levee system. This
includes the City of Bismarck’s proposed grade raises on Mills Avenue and Riverwood Drive,
and flood control gates and pump system on Tavis Road and Mills Avenue. Figure 10
illustrates the unprotected property on Fox Island under existing conditions, while Figure 11
illustrates the resulting protection provided by the preferred alternative. This inundation
mapping is based on the 2011 high water surface elevation.
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INTERIOR DRAINAGE
STORMWATER MANAGEMENT

After the 2009 event, it was clearly evident that the internal drainage system within the Fox
Island area is in serious need of improvement. Currently there are no defined stormwater
easements within the existing plats. Therefore, every lot owner that places fill for construction of
their residence or landscaping does so at the risk of obstructing a natural drainway, not being
informed of the need to provide surface drainage through their properties.

It is recommended that stormwater easements be created for surface drainage along the natural
drainage within the development. These easements should be signed and recorded on the
subject properties. Where existing obstructions exist, it is recommended the BCWRD notify the
landowner to have them removed or provide an acceptable alternate path for surface waters to
flow through the properties. If an alternative alignment is agreed upon, an easement should be
acquired for that path and filed on the subject property. Where no agreement is reached, the
BCWRD may consider enforcing the removal of the obstruction under their statutory authorities
if the subject drainage meets the legal definition of a watercourse. The BCWRD should only
proceed with this easement creation process if the assessment district is approved and the
project proceeds. Otherwise this is an unfunded action and would be addressed on a case hy
case basis if written complaints are filed.

Figure 12 illustrates the projected location of the anticipate stormwater easements. The cost to
complete the process of surveying and securing these easements is projected at around
$16,000. The removal of materials and cleaning of these drainage paths to restore conveyance
has a projected cost of approximately $85,000. In addition a gated control and pump station
similar to the Whispering Bay Flood Control Structure is required south of Gallatin Drive or Far
West Drive. These costs are included in the preferred alternative as detailed in Table 6.

While researching the Fox Island development history it was noted that a lake water freshening
system was installed by the developer. It was determined this system has not been routinely
used or maintained, and its current functional condition is unknown. While it was considered for
utilization in floodwater removal, its size and capacity are limiting factors. In addition, since this
a privately installed system, it is not recommended that its operation and maintenance be
assumed or incorporated as part of a public project. The Fox Island Homeowners Association
has been provided information on this system and may wish to consider assuming ownership
and use of this system. Since this system is located within public right of way, approvals may
be required for access and operation as it does not appear that easements were provided. It is
unknown what authority or access was granted with the original installation, therefore, if this
system is to be used, a formal agreement should be developed between the operator and
Lincoln Township.

WHISPER DRIVE FLOOD CONTROL STRUCTURE

The Burleigh County Highway Department has completed the installation of the Whisper Drive
flood control structure. This project includes a manhole structure and gate system with the
ability to install a temporary pump when flood conditions require. The cost for this system was
borne by Lincoln Township under the County’s direction. The installation costs for this system
are not recoverable under the proposed project assessment district. This system however, will
need to be included in the project Emergency Response Plan.
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ASSESSMENT DISTRICT FORMATION PROCESS

The Lincoln Township Cost Participation Memorandum included in Appendix G describes
different alternatives for providing the required closure between Mills Avenue and Tavis Road.
If no assessment project were approved by the Fox Island residents, then the Burleigh County
Highway Department, acting as an agent for Lincoln Township, would ultimately provide closure
by raising roadway grades in the shortest most direct route available. However, if the residents
were to approve the Preferred Alternative, it is likely that the Burleigh County Highway
Department/Lincoln Township would participate in the cost of that project up to the cost they
would have incurred in providing the most direct closure.

However, the Burleigh County Engineer has indicated that Lincoln Township will not have
adequate funding available for at least 3 to 4 years to provide the required closure, whether that
is accomplished by raising the most direct route or by cost participating in the Preferred
Alternative. As explained in Appendix H, the Fox Island Homeowners Association has agreed
that they would like to pursue the Preferred Alternative, but they would like to wait until Lincoln
Township has adequate funding to participate in the project. Therefore, they informally
requested the Burleigh County Water Resource District to suspend further action on this project
until that time.

How to most equitably assess the cost of the project to the benefitted residents was also
considered by the Fox Island Homeowners Association. It was determined that the Preferred
Alternative would primarily benefit those residents who would be protected by the Preferred
Alternative but would not be protected if the most direct roadway grade raise closure were
implemented by Lincoln Township via the Burleigh County Highway Department. It was their
suggestion that the cost of the project be assessed accordingly to those additional properties
that would be protected as a result of the Preferred Alternative. This would remove a significant
number of residences from the proposed assessment district.

Therefore, this document summarizes the progress made to date toward development of a
project in response to the original 2009 petition by the residents. This document will be
submitted to the ND State Water Commission for cost share reimbursement, as they had
agreed to provide cost share assistance in this initial feasibility assessment. Three to four years
from now, when Lincoln Township has adequate funding available to participate in the project,
this document will be supplemented with an up to date opinion of probable cost and assessment
list and shall then serve as the Preliminary Engineering Report required by statute. A Public
Informational Meeting to update the residents will be prudent at that time to be followed by the
requisite Public Hearing and Assessment Vote.

Another important issue to consider will be the long term Operation and Maintenance of the
Project. The ability to assess the benefitted properties for on-going operation and maintenance
is somewhat limited statutorily. Therefore, the Burleigh County Water Resource District may
wish to review the issues associated with creating an Operations and Maintenance Fund as part
of the initial project assessment. Another option would be for the Fox l.land Homeowners
Association to raise funds through their dues structure and set them aside for project
maintenance. The operation and maintenance of the township roadway would remain the
responsibility of the township.  Subsequently, only the levee segment would require
maintenance by the BCWRD.
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FUNDING OPPORTUNITIES (EXCLUDING PAVING COSTS)

It is likely this flood control project will be considered eligible for cost share funding through the
North Dakota State Water Commission. Currently, they could provide 60% of eligible
construction costs for flood control projects. Typically, they would not provide assistance for
costs associated with the surfacing of the roadways to be raised. However, their cost share
policies are currently being reviewed and some will change. The cost share policy and project
eligibility will need to be reconsidered in a few years when the project is re-activated.

MISSOURI RIVER FLOODPLAIN IMPACTS

One question raised during the project evaluation process was the potential impacts on the
Missouri River floodplain and flood elevations associated with project implementation. First, no
project features will be constructed within the designated regulatory floodway. Therefore, this
project is allowable under the adopted floodplain regulations in both Burleigh and Morton
Counties. Secondly, during the 2011 event a similar concern was expressed regarding the
placement of the temporary flood control levees. Prior to the peak releases, the impacts
associated with the installation of these emergency protective measures were assessed. This
assessment determined that impacts related to increased water surface elevations were not
significant, (see Appendix E). These impacts are to be revisited as part of the final
development and implementation of the Burleigh County Flood Hazard Mitigation Projects.

Another impact is the elimination of floodplain storage including storage volumes within the
protected area of Fox Island, Tavis Road Oxbow and Riverwood Golf Course. This storage is
not significant when considering the duration and volume of the 2011 event; however impacts
during ice jam events was questioned. The potential impact was evaluated using the available
LIDAR topography and a determination of the reduction in total storage north of the Tavis Road
Oxbow. This assessment was originally completed for Alternative #2. The results indicated
only a minimal change in flood storage and elevation would occur.

Upon consideration of the larger area being removed from floodplain storage, principally the
Tavis Road Oxbow, Riverwood Golf Course and Fox Island area, it was determined
approximately 4,100 acre feet of floodplain storage would be eliminated. This would occur
largely due to the grade raises on Riverwood Drive, Mills Avenue, Tavis flood control structures
and the Fox Island Perimeter Levee. When compared to the total available storage within the
floodplain of 122,000 acre feet (to the extent of the available LIDAR data, the net effect would
be a potential increase in water levels of 0.24 feet or 3.9 inches, based on static storage alone.

Subsequently, the impacts of the levee installations on floodplain encroachment and reduced
floodplain storage are deemed reasonable and acceptable. It is anticipated that an overall
review of the floodplain impacts associated with the County and City Flood Hazard Mitigation
Projects will be completed independently from this project evaluation.

28|Page



