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1. INTRODUCTION

Frequent and potentially major flooding is a significant hazard in the confluence area of the East and

West Nishnabotna Rivers, particularly on County Road J-46 (Riverton Road). Riverton Road crosses both
rivers just to the west of the City of Riverton and is known to overtop during conditions as frequent as
the two-year flooding event, based on analysis completed by lowa Flood Center (IFC). Flooding on
Riverton Road can be dangerous for drivers and threaten the safety of surrounding areas by blocking the
passage of emergency vehicles and increasing their response time. Additionally, the 23-mile detour that
is necessary when the road is closed presents a major inconvenience to commerce and commuters in
the area. Road closures and overtopping have occurred frequently in recent years, as outlined in Section
2.1 and Appendix A. Additionally, flooding damages have occurred and have ranged from cleaning debris
and sediment from the roadway to physical damages to the roadway, embankment, and nearby levee
infrastructure.

A 2019 case study, prepared as part of the East and West Nishnabotna River Watershed Management
and Flood Resiliency Plan looked at mitigation options for the 100-year flooding event (JEO Consulting
Group, 2019). These were found to be cost prohibitive and the case study recommended further
analysis utilizing differing flood recurrence intervals and alternatives with a focus on maximizing
feasibility and potentially the benefit-cost ratio (BCR). This report details the results of further study of
the Riverton Road area, including conceptual level engineering design and a benefit-cost analysis (BCA)
of alternatives.

1.1 STUDY AREA

Riverton Road lies between the East and West Nishnabotna Rivers in Fremont County, in Southwest
lowa (Figure 1). Both the East and West Nishnabotna Rivers begin separately in Carroll County and flow
in a southwesterly direction until they join to form the Nishnabotna River between the towns of
Riverton and Hamburg. Together they drain an approximate total of 2,800 square miles.

The topography of the East and West Nishnabotna Watersheds is characterized by broad, rolling uplands
and wide valleys. Flooding throughout the basin is generally caused by intense thunderstorms or
extended duration rainfall. Floods within the Nishnabotna River basin occur most frequently from late
winter through early spring. During this period, flooding is caused by rapid melting of the winter’s
accumulation of ice and snow, by general rains, or by a combination of both. During the remainder of
the year, floods of a more local nature are caused by severe local rainstorms.

The section of Riverton Road of concern runs west from the town of Riverton over both the East and
West Nishnabotna Rivers, almost until it reaches County Road L-63. This section of the road spans about
two miles and includes three bridges, two over the East and West Nishnabotna Rivers, and one over a
smaller drainage ditch where it exits the Riverton Wildlife Management Area (WMA). Road closures can
result from flooding of either river. Based on recent records (2014-2021) there were slightly more
closures on the West Nishnabotna crossing.

IF Jeo 1
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1.2 RIVERTON WILDLIFE MANAGEMENT AREA

Riverton WMA is owned and managed by the lowa Department of Natural Resources (IDNR) as public
land, and is located to the north and southeast of Riverton Road, shown in Figure 2. Approximately
2,200 acres of the WMA is wetland, which attracts more species of bird than anywhere else in the state
and is especially valued by waterfowl! hunters. A system of levees within or adjacent to the WMA is used
by land managers to manage the water levels in the wetlands throughout the year. Pumping water in
late summer causes ponding that provides habitat for popular birds such as mallard ducks and snow
geese through spring migrations. Draining the water in the summer allows annual plants to germinate
(IDNR, 2017a).

One issue the WMA currently faces is flooding, especially from the West Nishnabotna River. When water
levels get too high in some areas of the WMA, the ability of land managers to control water levels via
pumping or draining is limited. In the 2022 Riverton WMA 5 Year Management Plan, one of the action
items identified to help improve flood resiliency and avoid unnecessary levee repairs is the setback of
the levee on the west side of the WMA along the east bank of the West Nishnabotna River (Dollison and
others, 2022). However, implementation of the setback would need to assure no impact to WMA
operations.

IF Jeo 3



Riverton Road Flood Risk Reduction Alternatives Analysis

1220th Street

Fremont County Golf Course
|

‘224m Street

ates‘Highway 275

|
:

- United S}

Legend Map Creation Date: 3/2017

State Areas open to hunting
{"7% WMA Boundary

Refuge
Unit Headquarters
@ Parking Lot
Boat Ramp
Scenic Overlook
== Access Road

nue
f

3
e 0th Ave

e

~ 330th Avenu

ue

330th Aven

Fremont County, lowa
T-68&69N, R-41W,
Sections 7-9,17-20,29-32

(7% Other Public Land
2015 Aerial Photography

Acres: 3,990

Habitat: 1/2 Marsh, 1/2 Upland

Species: Deer, Turkey, Pheasant,
Waterfowl, Rabbit, Dove

Contact: Matt Dollison
Nishnabotna Wildlife Unit

712-350-0147

Directions: 2 miles N of Riverton on L68

Every effort has been made to

Source: IDNR, 2017b

tely depict the bol

do not trespass on private property.

Figure 2: Riverton WMA

es on this map. However, users should rely on boundary signs actually located in this area to ensure they

l.x JEO CONSULTING GROUP INC



Riverton Road Flood Risk Reduction Alternatives Analysis

1.3 PURPOSE AND GOALS OF THIS STUDY

The purpose of this project was to identify feasible flood mitigation alternatives through a conceptual
design and benefit cost analysis for the Riverton Road region. To achieve this purpose, IFC conducted
hydrologic and hydraulic modeling, while JEO Consulting Group performed conceptual design and BCA
for selected alternatives. The IFC Modeling Report is available in Appendix A. Detailed conceptual cost
opinions developed by JEO are available in Appendix B and the related BCA outputs in Appendix C. This
report summarizes the flood risk evaluation outputs and provides documentation of the alternatives
analysis process and recommendations.

This report builds on a prior case study as part of the East and West Nishnabotna River Watershed
Management and Flood Resiliency Plans (JEO Consulting Group, 2019). This case study only evaluated
alternatives to prevent road overtopping during the 100-year flood event. Several alternatives were
evaluated, including raising the road over 11 feet above its current elevation. This would potentially
result in bridge replacements and increase flood depth upstream. Each alternative previously identified
was considered to be infeasible or cost prohibitive.

Based on the recommendations of that case study, this study examined flood recurrence intervals more
frequent than the 100-year flood and took an iterative approach toward alternative identification,
evaluation, and concept design in order to optimize the construction feasibility and benefit-cost ratio of
mitigating flooding impacts along Riverton Road. The study was performed in such a way to maximize
potential use of federal funding, while recognizing that many complex factors are involved in the
prioritization of one alternative or another.

1.4 FEMA BRIC OVERVIEW

This project, and resulting report, was completed in the anticipation that it would potentially support a
grant application to FEMA’s Building Resilient Infrastructure and Communities (BRIC) program. The BRIC
program is a source of funding for projects focused on proactive hazard mitigation to support
development of more resilient communities. One of the main goals of the program is to support
identification of and potential funding of infrastructure projects to facilitate community resilience. The
alternative evaluation process was conducted to align with BRIC grant eligibility criteria, which
emphasizes infrastructure-based mitigation projects and requires a BCA using FEMA methodology.
Depending on the alternative chosen, FEMA BRIC funds could be applied for and leveraged to greatly
reduce the cost burden to local funding sources (county, city, etc.) for implementation of a flood risk
reduction project.
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2. HISTORICAL FLOOD DAMAGES

2.1 ROAD CLOSURE ANALYSIS

As part of the background for the hydrologic and hydraulic modeling, IFC collected records of historic
closures of Riverton Road (Appendix A) from Fremont County Emergency Manager Mike Crecelius. From
2014 — 2021, the west side approach was closed 22 times, with a total duration of 69 days, while the
east side approach was closed 16 times, with a total duration of 40 days. It is important to note that
many of these closures were concurrent and that a single closure of either side essentially cuts off the
flow of through traffic.

Using IFC stream stage sensor data and dates of known road closures, an estimated water surface
threshold that results in a road closure was determined. Using these stage thresholds, threshold flows
were determined for the West and East Nishnabotna Rivers, and estimated road closures were
calculated for 1990 — 2013. There were 41 estimated road closure events on the West Nishnabotna
River and 45 on the East Nishnabotna River in this timeframe, with an average closure duration of 1.5
days. In practice, closure events that occurred within days of each other would likely have been
considered a single closure of longer duration. Figure 3 shows a hydrograph with the determined flood
threshold flow causing road closure and documented and estimated road closures for the West
Nishnabotna River. Figure 4 shows the same for the East Nishnabotna River.

Randolph USGS Gage
35,000

* Hydrograph
-~ ~Flood Threshold
30,000 A Estimated Closures

8/8/1999
6/15/1998 A Documented Closures

3/14/2019

6/12/2008

20,000

I 7/23/1993

l 6/4/2014

6/14/1991

25,000 I 5/7/2007
.
.
F 5/25/2004

Flow (CFS)

15,000
12/14/20'3

10,000

5,000

0
Jan-90 Jan-95 Jan-00 Jan-05 Jan-10 Jan-15 Jan-20
Figure 3 (IFC): Flow observations on the West Nishnabotna River at Randolph, lowa USGS gage.
Possible road closure events (41) were identified for period 1990 - 2013, shown with documented
closures for 2014-present.
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Red Oak USGS Gage
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Figure 4 (IFC): Flow observations on the East Nishnabotna River at Red Oak, lowa USGS gage. Possible
road closure events (45) were identified for period 1990 - 2013, shown with documented closures for
2014-present.

2.2 FLOOD TRENDS

Flow records provided by the United States Geological Survey (USGS) at three stream gage sites near
Riverton Road were used to estimate flows and flood return periods during road closure events from
2014 - present. The West Nishnabotna River is represented by a stream gage near Randolph
(06808500), the East Nishnabotna by a stream gage at Red Oak (06809500), and the Nishnabotna by a
stream gage upstream of Hamburg (06810000). This data showed that the majority of Riverton Road
closures occur during a flood event more frequent than the 5-year annual exceedance probability, with
many occurring during an event more frequent than the 2-year event. Frequency of closures compared
with the annual exceedance probability range is given for each of the stream gage sites investigated on
the East Nishnabotna (A), West Nishnabotna (B), and Nishnabotna (C) Rivers in Figure 5.
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Figure 5: Flow Frequency Classifications by Flood Return Period for the East Nishnabotna River (A),
West Nishnabotna River (B), and Nishnabotna River (C)

Further analysis and graphs for road closure frequency and flow trends can be found in the IFC Report in
Appendix A.

2.3 FLOODING IMPACTS

Flooding over Riverton Road presents a major hazard to motorists who may attempt to drive through
floodwaters. Just 12 inches of moving water can be enough to carry away a car. Road closures and public
education campaigns such as the national “Turn Around Don't Drown®” program are valuable mitigation
efforts for this risk, but drivers can still be at risk (National Weather Service, 2021). In March 2019
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flooding, a Nebraska resident travelling through southwest lowa lost his life when his vehicle was swept
away in floodwaters after driving around a barricade on Riverton Road.

Another major effect of flooding over Riverton Road for Fremont County is the delay in response time of
emergency vehicles. The detour to avoid Riverton Road during periods of closure is over 23 miles,
because the bridge north of Riverton on L68 also closes when Riverton Road closes (Figure 6). The
detour takes about 28 minutes to travel, adding substantial time to emergency services’ ability to
respond to other emergencies occurring nearby, which may themselves be flood-related. As it often
takes several days for floodwaters to recede and the road to be cleared of debris, road overtopping and
the associated necessary detour present more than an inconvenience — they present a risk to life and
safety for those who live and work in the area, even if they follow appropriate safety protocols for
crossing the flooded roadway.
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Figure 6: Map of Detour Route When Riverton Road is Closed Due to Flooding
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3. FLOOD RISK AND ALTERNATIVES ANALYSIS

3.1 EXISTING CONDITIONS FLOOD RISK

Currently, there are multiple levees in the area affecting flood flows and impacts. A ring levee is located
to the south of Riverton Road, reducing flood risk to certain areas above the confluence of the East and
West Nishnabotna. However, this levee also likely contributes to impacts north of the levee when
flooding is occurring. To the north, there are multiple levee segments in and around Riverton WMA. The
majority of the West Nishnabotna River directly to the north and south has levees on both sides, in
addition to some tributaries. The East Nishnabotna is leveed to the south and partially leveed to the
north. Smaller private levees and levees along tributaries are also common in the area. Known levee
segments are shown in Figure 1.

The majority of the roadway in the study area lies at an elevation of approximately 924 to 927 feet. The
bridges over the East and West Nishnabotna are at approximately 938 ft and 937 ft respectively.
Flooding can result from either approach, with a slightly higher flood stage required for overtopping on
the east approach.

3.2 ALTERNATIVES CONSIDERED

A series of alternatives to reduce the frequency of Riverton Road overtopping were developed, with
combinations of elements such as:

e Raising Riverton Road

e Raising existing levees

e Building new levees or levee tie-backs along Riverton Road or upstream along tributaries

e Removal or setback of the West Nishnabotna levee along the western edge of Riverton WMA

Some alternatives were evaluated at multiple heights of constructed changes (e.g., road raise, levees) to
reduce flooding impacts. Alternatives that included removal or setback of the West Nishnabotna levee
along Riverton WMA provide more space for floodwaters and also have the added benefit of potential
ecosystems services area increases, which are discussed more in Section 0 as part of the BCA. Table 1
relates each alternative name with its description. Alternatives that appear to be most effective at
reducing roadway overtopping risk were carried forward for more detailed review and are shown in
Section 3.4. For more information on all alternatives, including maps, see the IFC report in Appendix A.
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Table 1: Alternatives Considered

Target Carried
Alternative L. . forward for
Description Heights
Name further
Evaluated .
analysis?
Road Raise Raise road to an elevation of 932ft, including middle bridge. | 932 ft Yes
Bridges over East and West Nishnabotna left in place
Alternative 1 Raise existing levee between the rivers (elevations vary) Variable No
Raise existing West Nishnabotna right bank tie-back levee
in-field north of Riverton Rd
Raise existing West Nishnabotna right bank tie-back levee
in-field south of Riverton Rd
Alternative 2A | Raise existing levee between the rivers 930 ft No
Raise existing right bank tie-back levees located on either
side of at Riverton Rd 932 ft No
Alternative 2B | Raise existing levee between the rivers 930 ft No
Raise existing right bank tie-back levees located on either
side of at Riverton Rd 932 ft Yes
Removal of IDNR spoils levee along left bank of West
Nishnabotna
Alternative 2C | Raise roadway, instead of using tie-back levees 930 ft No
Raise levee between the rivers 932 ft Yes
Alternative 2D | Raise roadway, instead of using tie-back levees 930 ft No
Raise levee between the rivers
Set back existing IDNR spoils levee along the right bank of 932 ft Yes
West Nishnabotna 400 feet
Alternative 2E | Raise roadway, instead of using tie-back levees 930 ft No
Raise levee between the rivers
Set back existing IDNR spoils levee from right bank of West | 932 ft Yes
Nishnabotna to WMA Road
Alternative 3A | Multiple targeted levee raises on both the East and West Variable No
Nishnabotna banks and tie back areas (elevations vary)
Alternative 3B | Multiple targeted levee raises on both the East and West Variable No
Nishnabotna banks and tie back areas (elevations vary)
Removal of IDNR spoils levee along left bank of the West
Nishnabotna
IF Jeo 11
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3.3 RESULTS OF ALTERNATIVES ANALYSIS

Alternatives were tested with simulated flows that combined different flood recurrence intervals for the
East and West Nishnabotna Rivers. 1.25-year, 2-year, 5-year, and 10-year floods for each river were
simulated in all combinations. For example, one scenario may involve the 1.25-year flood on the West
Nishnabotna River, combined simultaneously with the 5-year flood on the East Nishnabotna River. Flows
were calibrated using 15-minute flow observations from the May 2007 Nishnabotna River flooding event
observed upstream of Hamburg.

The results of the simulations were used to estimate how many historic road closures would have been
prevented by each alternative. See Table 2 for the events prevented by each alternative.

Table 2: Estimated Historical Flooding Events (2014 — Present) Prevented by Alternatives

# Events Carried
Alternative Height Prevented % Events O

Evaluated Prevented further

out of 27 analysis?

Road Raise 932 ft 27 100% Yes
Alternative 1 Variable 23 85% No
. 930 ft 25 93% No
Alternative 2A 932 ft >7 100% No
. 930 ft 26 96% No
Alternative 28 932 ft 27 100% Yes
) 930 ft 25 93% No
Alternative 2 932 ft 27 100% Yes
) 930 ft 25 93% No
Alternative 2D 932 ft 27 100% Yes
Alternative 2E 9301t 25 93% No
932 ft 27 100% Yes
Alternative 3A Variable 21 77% No
Alternative 3B Variable 21 77% No
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34 A

LTERNATIVES SELECTED FOR FURTHER ANALYSIS

Five alternatives were selected for further benefit-cost analysis and conceptual-level design, based on

their effectiveness in preventing historical and projected flood events during hydraulic and hydrologic

modeling and potential for successfully being funded through BRIC or similar FEMA programs.

Alternatives selected for further analysis were:

Road Raise (elev. 932 ft) [Figure 7]: This alternative would raise much of the roadway 5-7 feet,
elevating the lowest parts of the roadway and allowing the existing bridges over the East and
West Nishnabotna Rivers to remain in place.

Alternative 2B (elev. 932 ft) [Figure 8]: This alternative would utilize levee improvements to
prevent overtopping along the roadway and include removal of the WMA spoils levee along the
West Nishnabotna River.

Alternative 2C (elev. 932 ft) [Figure 9]: This alternative would utilize levee improvements to
prevent overtopping along the middle roadway portion and raise the western portion of the
roadway.

Alternative 2D (elev. 932 ft) [Figure 10]: This alternative would utilize levee improvements to
prevent overtopping along the middle roadway portion and raise the western portion of the
roadway. Additionally, it would include setback of the WMA spoils levee along the West
Nishnabotna River approximately 400 feet to the east.

Alternative 2E (elev. 932 ft) [Figure 11]: This alternative would utilize levee improvements to
prevent overtopping along the middle roadway portion and raise the western portion of the
roadway. Additionally, it would include the setback of the WMA spoils levee along the West
Nishnabotna River to the existing WMA roadway.

All of these alternatives prevented 100% of the historical closure events tested when constructed at

elevatio
concept
designs

n 932.0. Alternatives selected for further analysis are shown below. These alternatives are
ual in nature with a focus on relative costs and benefits for screening purposes. The conceptual
have not yet fully taken into account important considerations for preliminary and final design

of a preferred alternative such as ensuring design elements are fully complementary to WMA operations

and limit the potential for impact within the existing WMA infrastructure.
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4. BENEFIT COST ANALYSIS

As part of this study, benefit-cost analysis was performed on selected alternatives using FEMA

methodology. This analysis allows the costs and benefits of each alternative examined to be compared.
The result of this analysis is the benefit-cost ratio (BCR), which must be a value above 1.0 to qualify for
most federal grant funding, reflecting a project that has net benefits. A BCR under 1.0 is indicative of a
project that has greater costs than benefits. The FEMA BCA toolkit is one method that can be used in
evaluating the merit of a particular alternative, in addition to factors such as total cost, construction
feasibility, and local/stakeholder acceptance. The FEMA methodology is required for the BRIC program
and other similar FEMA hazard mitigation grants.

4.1 CONCEPTUAL OPINIONS OF COST

Conceptual opinions of cost were developed for each of the flood mitigation alternative previously
described. These cost opinions are based on conceptual level designs. There are many variables which
are subject to change during a final design process based on factors such as in-depth site conditions
considerations, geotechnical investigation findings, permitting or other regulatory considerations,
landowner or client preferences, soil borrow sources, or other items typically reviewed in more detail as
part of preliminary and final design for a construction project.

The conceptual cost opinions contain several general allowances which could influence the costs, but
there is currently not enough detailed design information to further refine these factors into more
detailed breakdowns. Cost opinions are intended to provide a general idea for alternative costs and
assumptions are made uniformly across the analyses alternatives to allow for comparison between the
options. Examples of factors considered in a cost estimate include the costs of:

e Earthwork

e Erosion control

e Removing pavement

e Bonding and insurance
e Design services

With earthwork being the most significant cost for any of the options it has potential to be a higher or
significantly lower cost depending on local availability of borrow material at the site. In general, the cost
estimates assume that all earthen borrow material used as levee or roadway fill material is hauled in
from an off-site borrow location. Exceptions to this are the alternatives which include the removal of the
existing levee on the east side of the West Nishnabotna River, for these alternatives we assumed 50% of
the spoil material would be reusable as fill material and the other 50% would be deemed unsuitable. If
implementation of a preferred alternative project proceeds, a geotechnical investigation should also be
conducted of all the surrounding ground which may be used as a local source for the earthen fill
required. This could have a significant impact on project costs due to the significantly lower costs of
using a local borrow site eliminating the need for purchase and hauling of material from further away.
Due to the surrounding ground generally being wetland and needing special permission from the
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appropriate landowners to use the borrow it could not clearly be assumed that the necessary quantity
of material would be available on site and suitable for use.

The cost of land acquisition was not included in the cost opinions. Pricing for land acquisition is highly
variable based on final design specifics affecting improvement footprint and easements necessary for
maintenance or construction. Individual landowners, land use, and local politics are also all variables
that were not investigated in depth at this time.

For the conceptual alternatives considered most land needs are in or near the WMA or public right of
way. Therefore, it is anticipated the relative land cost impacts to project cost and the benefit-cost
analysis overall will be limited. A more in-depth review of land costs and an update of the benefit-cost
analysis will need to be completed as part of preliminary design of a preferred alternative.

A summary of conceptual cost opinions for 5 alternatives selected for further analysis can be found in
Table 3. These alternatives were selected based on flood risk reduction effectiveness as well as the
potential for a positive BCR. Conceptual cost opinion sheets for all alternatives evaluated can be found
in Appendix B.

Table 3: Cost Estimates for Alternatives Selected for Further Analysis

. Conceptual
Alternative
Cost
Road Raise (elev. 932 ft) $17,865,400

Alternative 2B (elev. 932 ft) | $15,546,000
Alternative 2C (elev. 932 ft) $11,200,000
Alternative 2D (elev. 932 ft) | $20,086,000
Alternative 2E (elev. 932 ft) | $18,591,000

4.2 BCA METHODOLOGY

This study used the FEMA Benefit-Cost Calculator v6.0.0 to calculate the BCR for selected alternatives.
The toolkit is available for download at:

https://www.fema.gov/grants/tools/benefit-cost-analysis.

This tool is required to be utilized for FEMA hazard mitigation grant programs such as BRIC. It can be
used to evaluate key project elements such as reduced road closure frequency/detours and ecosystem
services benefits of a levee setback. For the purposes of this report, the FEMA methodology was used;
however, if non-FEMA grants are pursued for funding instead of or alongside a BRIC application a
different or supplemental BCA methodology may be required. For alternatives evaluated, the project
elements within the evaluation are anticipated to be designed for long term durability. Therefore, a
project useful life of 50 years was used, which is consistent with standard engineering practice for
engineered flood risk reduction projects.
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REDUCED ROAD CLOSURES / DETOURS

All alternatives selected for detailed review prevented 100% of the historical road closure events
evaluated. Prevention of road closure and detours around Riverton Road was the primary criterion for
evaluating alternatives. The economic impact of preventing road closures is estimated at $25,802.17 per
day of loss of function. Considering the maximum impact years since 1993 an annualized historical
damage due to loss of function was calculated at $106,825 per year.

ECOSYSTEM SERVICES BENEFITS

Many of the alternatives considered involved removal or setback of the levee along the left bank of the
West Nishnabotna River (along the west side of Riverton WMA), directly north of Riverton Road.
Alternatives carried forward for further review that include ecosystem benefits are:

e Alternative 2B (elev. 932 ft) (levee removal)
e Alternative 2D (elev. 932 ft) (levee setback)
e Alternative 2E (elev. 932 ft) (levee setback)

Removal or setback of this levee would reconnect the West Nishnabotna River with its floodplain and
provide numerous environmental benefits. Reconnection of the floodplain at this point in the river
would provide for additional floodplain capacity, improved hydrology, and an increase in habitat
connectivity. However, it would also need to be designed in a manner that accounts for WMA
operations to limit potential impacts to the WMA. Including this area of land for restoration,
conservation, and associated ecosystem services in the BCA provides significant benefits. Riparian area
is valued at $39,545/acre/year and wetlands valued at $6,010/acre/year (FEMA, 2020). For each
scenario, it is assumed 30% of the ecosystem services benefits are derived from preserved riparian area
and 70% are derived from preserved wetland area.

OTHER NON-MONETIZED BENEFITS

One of the major benefits of a flood mitigation project on Riverton Road, i.e., improved safety for
drivers including reduction in potential for loss of life, is currently not allowed as a separate monetized
line item in the FEMA BCA tool. A possible outcome of a flood mitigation infrastructure project may be
lives saved. Additionally, by not delaying emergency services to the City of Riverton or other parts of the
county, the impacts of serious emergencies may also be mitigated. Implementation of an effective flood
risk reduction alternative will lead to the health and safety of residents of the surrounding area being
safeguarded in a way that cannot be quantified as part of this BCA using the FEMA BCA tool but is
nevertheless important.

4.3 BCR RESULTS OF ALTERNATIVES SELECTED FOR FURTHER ANALYSIS

The BCR results of alternatives selected for further analysis are displayed in Table 4. The only
alternatives with a resulting BCR above 1.0 are Alternative 2B (elev. 932 ft) and Alternative 2E (elev. 932
ft), due to the 235 acres of potential ecosystem services included as part of these alternatives. If
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ecosystem services are not included (as with Road Raise (elev. 932 ft) and Alternative 2C (elev. 932 ft)
although the costs are relatively similar, the BCR does not approach 1.0. As a preferred alternative is
designed in the future, the BCR will be evaluated further and adjusted as appropriate. For example, the
borrow source and cost of borrow has the potential to lower costs, and adjustment of the ecosystem
services area included has the potential to increase benefits.

Table 4: Benefit-Cost Ratio Results for Alternatives Selected for Further Analysis

Alternative Estimated Cost BCR Pote.ntlal Ecosystem
Services Area (acres)
Road Raise $17,865,400 0.08 0
Alternative 2B (elev. 932 $15,546,000 3.38 235
ft)
Alternative 2C (elev. 932 $11,200,000 0.12 0
ft)
Alternative 2D (elev. 932 $20,086,000 0.94 80
ft)
Alternative 2E (elev. 932 $18,591,000 2.83 235
ft)

5. RECOMMENDATIONS

5.1 RECOMMENDED NEXT STEPS

The first step that should be taken following this study is finalizing the decision of the preferred
alternative. The information compiled in this study regarding costs and BCA can be combined with local
knowledge of feasibility, public acceptability, and other potential funding sources for each alternative
selected for further analysis. Based on the conceptual evaluation completed, Alternative 2B (932 ft)
appears to be the most cost effective. However, this alternative is not preferred by IDNR due to the
potential impacts to WMA operations. Alternative 2D (932 ft.) and the included levee setback is more
consistent with IDNR priorities and operational considerations, while 2E expands the ecosystem services
benefits.

While these alternatives provide risk reduction for the evaluated flood risk frequencies, it should be
noted they provide limited freeboard in the range of 1-2 feet for coincident five-year floods on the East
and West Nishnabotna for proposed conditions. For engineered levee systems or segments, it is typical
practice to design the levee to have 2-3 feet of freeboard, or additional levee height, above the flood
elevations used for levee design. For this conceptual evaluation, a focus was placed on general
effectiveness and conceptual costs for a range of alternatives rather than the full details of a specific
preferred alternative. It is recommended that the desired freeboard be evaluated further with
preliminary and final design of a preferred alternative. There is an opportunity to fine-tune the target
elevations feasible considering the BCA vs. the flood risk reduction benefits and freeboard to optimize
the balance of flood risk reduction vs. cost.
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The next major step is to secure funding for the chosen alternative, either through a FEMA BRIC grant or
another source. Depending on the funding pathway chosen, a more detailed preliminary design is likely
needed to support a full accounting of costs and benefits. As a next step towards implementation, it is
recommended a preliminary design process be completed that includes more in-depth coordination
with IDNR to refine a version of Alternative 2D or similar that best matches the operational
considerations and existing infrastructure of the WMA while maximizing the ecosystem services
benefits.

5.2 FEMA BRIC CONSIDERATIONS

FEMA'’s BRIC grant is one possible source of funding for the alternative chosen to mitigate flooding on
Riverton Road. According to FEMA rules, projects must:

1. Be cost-effective
Reduce or eliminate risk and damage from future natural hazards
Meet either of the two latest published editions of relevant consensus-based codes,
specifications and standards

4. Align with the applicable hazard mitigation plan

5. Meet all environmental and historic preservation (EHP) requirements (FEMA, 2021)

Applicants for the BRIC program may be states, U.S. territories, tribal governments, or the District of
Columbia, while subapplicants can apply under an applicant and can include cities, townships, counties,
state agencies, and other entities. The grant award process involves both technical and qualitative
criteria which are used to award points to applicants and subapplicants. For example, one technical
criterion is the incorporation of nature-based solutions, which would award a project 10 points. The full
list of criteria and tips for applying can be found on the FEMA website here:
https://www.fema.gov/grants/mitigation/building-resilient-infrastructure-communities/before-apply

Generally, there is a cost share ratio of 75% federal to 25% non-federal, although economically
disadvantaged rural communities are eligible for a higher cost share. To be eligible for funding, the BCA
of the preferred alternative must show that the alternative is cost-effective and will reduce damages
over time. The usage of the FEMA BCA tool qualifies the BCA done as part of this study for inclusion in a
BRIC application. For more information from lowa Homeland Security on this and other hazard
mitigation grants, see their website at https://homelandsecurity.iowa.gov/grants-overview/grants/.

5.3 OTHER POTENTIAL FUNDING MECHANISMS

A cursory review of grant programs was completed as a part of this study, and it was determined that
FEMA BRIC funding appears to be the best option to pursue at this time. Depending on the chosen
alternative, if the project is either ineligible or not a chosen recipient of FEMA BRIC funds, other funding
mechanisms will have to be further explored. For a project with a BCR of less than 1.0, the main funding
option left is local support at the city or county level. The cost of funding a project with a lower
estimated cost completely at the local level will have to be weighed against the estimated local cost
share for a project eligible for FEMA BRIC funds.
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It should be noted that the FEMA BRIC funding program requires some level of local match funding. This
could be shared between multiple partners that are benefiting from the project. As the design process
moves forward, discussions between these potential partners (such as Fremont County Secondary
Roads, IDNR, other State or regional agencies, and others) should also take place. Ultimately, this may
lower the cost burden for any one partner.
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