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Introduction 
 

In less than 24 hours, 8.74 inches of rain drenched the small town of Elma in late August 
2021, causing excessive flooding, as seen in the street in the picture above. The watershed 
area above the flooded street is about 400 acres, and usually the storm drainage of this 
small watershed does not overtop roads in Elma. However, eight inches in 24 hours can do 
that. Water also entered houses, causing costly damage to contents inside. Elma is not 
unique in its experience with damaging floods; communities face the destructive effects of 
flooding every single year. 

What can communities like Elma do to mitigate such flood risk? For road flooding, as seen 
in the picture, they could raise the road or increase the size of culverts or drainage ways 
under the road. Perhaps they could build berms or levees alongside the road to route 
floodwaters. Such flood mitigation strategies are often employed by communities, but they 
do little to reduce flooding of buildings downstream. In fact, such strategies can make the 
situation worse for downstream properties by either speeding the water along or pushing 
it off one protected area onto an unprotected area.

Figure 1 
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A more resilient flood mitigation option, however, could be “watershed approach” flood 
reduction. A watershed approach to flood reduction is one in which practices or structures 
are installed upstream from the flood-prone area so that floodwaters either soak into the 
soil (i.e. infiltration), or are slowed down or held back (detention, storage or diversion). 
Where it works, the benefits of watershed approach flood risk reduction include: 

• Reducing losses from flood damage 
• Greatly minimizing adverse impacts to those downstream (because the problem is 

not pushed downstream) 
• Lowering flood elevations not only at the flood-prone area of focus, but also 

additional flood- prone areas further downstream 
• Improving water quality and wildlife habitat 
• Possibly improving soil health and sustainability (depending upon specific methods 

used) 
• Compared to other flood mitigation methods, reducing on-going maintenance 

through the use of nature-based methods 
• Providing greater resiliency by making the community better able to withstand 

heavy rainfall events while reaping additional benefits 

With so many advantages over more traditional methods of flood mitigation, one may 
wonder why a watershed approach to flood risk mitigation is not used more often, or even 
exclusively. The answer, in brief, is that there are barriers to where and how it can be 
utilized effectively. The purpose of this report is to identify these barriers and propose 
strategies for how state and federal agencies can assist communities in overcoming those 
barriers. 

One of the key reasons that watershed approach flood reduction is not used more often is 
that it does not work everywhere, or at least it is not cost effective everywhere. Certain 
factors help determine how feasible it might be. Another reason it is not used often is that 
the specific methods or practices to be placed upstream to achieve flow and flood reduction 
are not well understood by local officials, or even engineers that may help them. Different 
methods have different capacities for infiltrating or detaining water. Some work with flood 
events of the 10-year recurrence interval (RI), some for the 25-, and others for the 100-
year RI. Some can work for any one of those. The standards of practice and engineering 
protocols are not easy to understand, and require professional assistance. Another barrier 
to communities using a watershed approach for flood reduction is getting that professional 
assistance. They need professional assistance, usually in the way of engineering, to 
determine how much streamflow needs to be reduced to decrease flood impacts. They need 
engineering to draft designs and determine costs of a project. They need assistance in 
completing all the requirements to get funding from grant opportunities and other financial 
assistance. Finally, once the watershed approach project is designed, communities need 
funds to pay for construction and implementation of the project. 
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This Flood Resilience Strategies Report will examine four primary ways in which state, 
federal and non-profit agencies can help local officials overcome these barriers so they can 
achieve flood reduction through a watershed approach. These strategies are: 

1) Examine a watershed area’s potential of using a watershed approach to reduce 
floods (i.e. calculating POWAR Ratios) 

2) Help communities determine how much streamflow must be reduced to reduce 
flood impacts 

3) Help communities get engineering and other technical assistance in order to apply 
for grant funding opportunities 

4) Provide additional funding for construction and implementation of watershed 
approach flood risk reduction projects 

State and federal agencies can assist in other ways, but these four methods can greatly 
increase the chance of getting a project off the ground. First, a description of several 
methods of a watershed approach will be provided to illustrate how some are, or can be, 
more effective at reducing streamflow. The four methods will then be examined. Finally, a 
program for tying them all together will be proposed and presented. 

How flood risk reduction is accomplished through a Watershed Approach 

As mentioned above, a watershed approach to flood reduction is one in which practices or 
structures are placed upstream from flood-prone areas so that floodwaters either soak into 
the soil (i.e. infiltration), or are slowed down or held back (through detention, storage or 
diversion). A “watershed approach” is also espoused by those seeking to improve water 
quality, because watershed approach practices are especially effective at reducing the loads 
of nitrates, phosphorus and sediment in streams. Watershed approach practices can indeed 
provide benefits for water quality improvement and flood reduction (as well as providing 
wildlife habitat and soil health). Different practices can provide varying degrees of peak 
flow reduction in streams; some will be better for flow reduction while others are evidently 
intended more for water quality improvement. When seeking to use different watershed 
approach methods for flood reduction, it is important to understand just how effective each 
method is in regards to peak flow reduction. Of course, the advantage of watershed 
approach practices is that they can “kill two birds with one stone”, and sometimes the 
practices selected will be determined by those which can achieve both a certain level of 
water quality improvement as well as flood reduction. Having a good understanding of the 
different practices will help, those implementing a watershed approach determine which 
ones are best to use depending on the objectives for the watershed area. Therefore, what 
follows are explanations of many different watershed approach practices, that will 
hopefully elucidate the relative effectiveness of each in their respective abilities to reduce 
streamflow. 

Note that descriptions of all the various watershed approach methods are not found here. 
The appendices include more information on these and other methods (including details 
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about their effectiveness for water quality improvement), as well as where to find more 
information. Unless otherwise noted, the following descriptions and accompanying 
graphics are taken from publications prepared by the Iowa State University Extension 
(available for download at https://store.extension.iastate.edu/Topic/Environment/Water-
Resources-and-Water- Quality?S=0&A=0&F=0). 

Buffers (including riparian buffers, filter strips and grassed waterways) are 
established areas of permanent vegetation, within and around fields, and are designed to 
intercept and filter sediment and nutrients out of surface runoff and shallow groundwater 
before entering a watercourse. One of the primary functions of buffers is to slow surface 
runoff, trapping 41-100% of the sediment. By slowing surface runoff and promoting 
infiltration, buffers delay downstream flooding and reduce streamflow by 10%. There are 
many types of buffers, which are distinguished by their design, and vegetative species, 
including riparian forest buffer, filter strips, and grassed waterways.

 

Figure 2 

Streambank/Channel Stabilization involves reshaping a streambank with a stable slope 
and installing structural and bioengineering techniques, such as riprap or permanent 
vegetation. By increasing infiltration, slowing surface runoff, and increasing water storage, 
channel stabilization reduces the streamflow by 5% and decreases the risk of downstream 
flooding.

Figure 3 

https://store.extension.iastate.edu/Topic/Environment/Water-Resources-and-Water-%20Quality?S=0&A=0&F=0
https://store.extension.iastate.edu/Topic/Environment/Water-Resources-and-Water-%20Quality?S=0&A=0&F=0
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Floodplain restoration involves reconnecting a river or stream to its natural floodplain, 
giving rivers more room to accommodate floodwater. Floodplains spread out and slow 
down floodwater and surface runoff, reducing streamflow by 20%, recharging 
groundwater, and reducing the flooding risk to riverside and downstream communities.

 
Figure 4 

Farm ponds are pools of water that are constructed using either a dam (embankment 
pond) or a pit (excavation pond). They collect and store surface runoff from a watershed 
area 10-20 times greater than their surface area, reducing the streamflow by 10-30%. 
Ponds can prevent soil erosion by eliminating gullies.

 

Figure 5
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Oxbow Restoration - Oxbow features are remnant meanders of rivers and creeks, cut off 
the main channel either by erosive forces or by human alteration. When these features are 
restored and reconnected to the watercourse as a meander, they flood storage capacity and 
reduce sediment load.

 

Figure 6 

Perennial cover includes establishing and 
maintaining permanent vegetation, such as native 
or introduced grasses, legumes and forbs. The 
enhanced root system increases water 
infiltration, reduces and slows surface runoff, and 
decreases the downstream flooding 
risk by reducing the streamflow by 40%. 
Perennial cover also prevents soil erosion and 
sedimentation. 

 

Wetlands are strategically placed to capture surface runoff and drainage water. They 
provide temporary storage for floodwater, which lowers downstream flood peaks and 

reduces streamflow by 10-20%. 
Additionally, they provide wildlife 
habitat, reduce nitrate concentration, 
and filter out chemicals from 
pesticides and insecticides.

Figure 7 

Figure 8 
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Prairie strips are an agricultural conservation practice 
that uses strips of native prairie vegetation in or at the 
edges of fields. In research conducted in Jasper County, 
Iowa, converting 10 percent of a row-cropped field to 
prairie strips reduced sediment transport by 95 percent 
and overland water flow by 42 percent. They also 
reduced nitrogen and phosphorus transport, and 
increased plant diversity and wildlife.  

A terrace is an earthen embankment constructed 
across a field slope, typically following the contour, 

and can be 
designed to 
temporarily 
store runoff or 
convey runoff 
to waterways. 
Terraces break 
up the slope 
length of the 
field into 
multiple 

shorter slope sections, slowing 
the flow rate of runoff, reducing 

sheet and rill erosion. As terraces temporarily store and slowly infiltrate or discharge 
runoff, they conserve soil moisture, reduce streamflow by 5%, allow sediment to settle out, 
and reduce phosphorus loads. 

Water and Sediment Control Basins (WASCOBs) are designed along minor slopes or 
watercourses. They detain precipitation runoff during storm events and slowly discharge 
this water through a stable outlet, which reduces streamflow by 5%. Sediment in the runoff 

is deposited in the basin, 
removing 80% of total 
suspended solids in 
runoff, reducing the 
phosphorus load by 85% 
and improving 
downstream water 
quality.

Figure 9 

Figure 10 

Figure 11 
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The methods described above are just some of the many watershed approach practices; 
others include cover crops, saturated buffers, bioreactors, stream-diverted storage, “on-
road” (or along road) detention structures, and other detention structures. Some of these 
practices are more effective than others at peak flow reduction. Some have little or no 
impact. For instance, practices that result in streamflow reduction of 5% or less include 
bioreactors, saturated buffers and channel stabilization. Some, though, having little impact 
singly and alone, can have much greater impact when used in tandem or combined with 
other practices. For instance, WASCOBs are often used in a series, with three or even as 
many as seven placed along the same watercourse, and can result in significant peak flow 
reduction. Engineers who designed a project in the English River watershed, for example, 
found that to be the case when several WASCOBs were used together and with terraces1. In 
addition, as a single WASCOB is relatively inexpensive, stringing several together may be a 
very cost effective strategy to achieve effective streamflow reduction. 

When considering which watershed approach practices to use to achieve peak flow 
reduction, referring to the percent streamflow reduction, as shown in the descriptions 
above, can be very helpful. However, other factors must be considered, like the cost of each 
practice. Oxbow restoration and installation of streamflow diversion structures illustrate 
other factors that need to be considered. These similar practices can vary greatly as to how 
much peak flow reduction can result. The amount of flow reduction will greatly depend on 
the size and specific design for intercepting and diverting streamflow into the oxbow or 
storage area. Design parameters can make a great difference in determining how effective 
many of these practices can be in reducing peak streamflow.

                                                           
1Hydrology and Hydraulic Study: Iowa County F67 Bridge – Improvements to Contributing Drainage Area by French- Reneker 
Associates, December 2020. 
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Four Key Ways in which State and Federal Agencies Can Facilitate Flood 
Reduction through a Watershed Approach 

1) Examine an area’s potential of using a watershed approach to reduce floods (aka 
calculating POWAR Floods Ratio) 

 
As discussed above, several different watershed approach practices have the effect of 
reducing peak flow in streams. Many people interpret “reducing peak flow” the same as 
“reducing floods”. However, reducing peak flow and reducing floods are not synonymous.  
 
For instance, programs like FEMA’s Hazard Mitigation Assistance (HMA), which can be 
used for flood mitigation, fund projects that reduce peak flow only if such projects reduce 
flood impacts. In addition, typically the impetus of local jurisdiction efforts to reduce 
flooding is to lessen the impacts of flooding, not to reduce peak flow. While many 
watershed approach practices may result in reducing peak flow, just putting them in 
wherever a landowner is willing to put them in will not necessarily reduce flooding, at least 
not the impacts of flooding. In fact, there is a good chance they will not. 
 
In order to use watershed approach practices to reduce flood risk, such practices must be 
placed upstream from areas of prospective flood impact. The first step in finding out where 
watershed approach flood risk reduction will be effective is to find locations of prospective 
flood impact. Such impact can be flooding of buildings, overtopping of roads or trails, or 
destruction of crops. Once such flood impact areas are identified, then upstream from these 
flood impact areas is where placing watershed approach practices could result in not only 
peak flow reduction, but also in flood reduction. 
 
Illustrating best places for watershed approach flood reduction: Dubuque County 
 
Figure 12 shows the boundaries of sub-watersheds in Dubuque County as well as dots 
representing buildings likely to be flooded by an event with a 50-year recurrence interval 
(i.e. 2% chance of flooding in any given year). If only limited resources are available for 
implementing watershed approach practices, which areas on the map would be best to 
focus efforts? If this were archery or darts, you would target the center. 
 
But, in this case, if you put watershed practices close to the center of the county, your 
efforts would do nothing for, say, Dyersville, where dozens of buildings are subject to 
flooding. Practices placed in the center of the county might produce significant peak flow 
reduction, but they would not be directly upstream from areas prone to flood damage. In 
Dyersville for example, you would not see any flood reduction. 
 



 

11 
 

 
Figure 12 
 
What about scattering your efforts around trying to “fairly” distribute them throughout 
different parts of the county? You might see a little flow reduction, and perhaps even some 
flood reduction, here and there, but your efforts likely will be spread too thin to see any 
significant impact anywhere. Certainly, benefits of any avoided flood losses would likely 
not exceed the costs of your efforts. However, if you focused the same efforts upstream 
from an area prone to flood damage, like Dyersville, you could see both peak flow reduction 
and flood reduction. 
 
Now, what if you put the same amount of effort into putting watershed approach practices 
upstream of flood- prone buildings along the Mississippi River? You might see a little flood 
reduction, but your efforts would literally be watered down by the exceeding volume of 
water of the Mississippi. The same amount of effort in the area upstream above Dyersville 
would yield much greater reduction of water surface elevations because the area above 
Dyersville is only a fraction of the Mississippi watershed above Dubuque; your efforts 
would have a greater proportional effect. This example illustrates an extremely important 
point: watershed approach flood risk reduction is most likely to work where the upstream 
area above the flood impact area is small compared to the amount of damage from flooding. 
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The Dubuque County example demonstrates two important factors in locating where 
watershed approach practices could most likely result in flood reduction: 

1. The smaller the watershed above a flood affected area, the fewer watershed 
approach practices are needed to realize a reduction in flood levels. 

2. The greater the dollar damage at the flood impact area, the more opportunity there 
is for reducing potential dollar losses. 

 
These factors can be expressed in a single relationship, or ratio, that illustrates the 
Potential of using a Watershed Approach to Reduce Floods risk, or POWAR Floods Ratio. 
That ratio is: 

POWAR Floods Ratio = $ loss from potential flooding 
Watershed Area 

 
The higher the POWAR Floods Ratio (or just “POWAR Ratio”), the more likely watershed 
approach flood reduction can be achieved. 
 
Calculating POWAR Ratios 
 
The following table shows POWAR Ratios calculated for various watersheds. The POWAR 
Ratios were calculated using Hazus. Hazus is a nationally standardized risk modeling 
methodology used to estimate potential losses, in dollars, of the impacts of natural hazards, 
including flooding. Losses are calculated using functions that relate the depth and type of 
flooding to the degree of damage for various categories of buildings.2 
 
Table 1 

Evaluating the Potential Of using a Watershed Approach to Reduce Floods 
Examples Decorah Dyersville Dunkerton Sumner Elma 

Building Loss $5,204,944 $4,132,327 $843,495 $109,013 $23,644 
Content Loss $2,245,117 $1,677,718 $355,331 $45,472 $7,667 
Inventory Loss $76,314 $212,689 $55,981 $83,606 $22 
Total Annual Avg. Loss $7,526,375 $6,022,734 $1,254,807 $238,091 $31,333 

Divided by 
Total Upstream Drainage 
Acres 

304,988 75,476 63,120 30,820 425 

= POWAR 25 80 20 8 74 
 
Using building characteristics provided by county assessors and water surface elevations 
(WSEs) available through the Iowa Statewide Floodplain Mapping Project, Hazus was used 
to estimate flood loss for buildings projected to flood at various recurrence intervals (RIs).3 
                                                           
2Building information from county assessors considered in the Hazus functions included building type/use, presence of basement, year 
built, number of stories, and assessed building value. The Iowa Statewide Floodplain Mapping Project is a collaboration between the 
Iowa Department of Natural Resources, the Iowa Flood Center and other federal and state agencies. For more information, see 
http://www.iihr.uiowa.edu/iowafloodmaps/ or 
https://fema.maps.arcgis.com/apps/Cascade/index.html?appid=e94de73b9f0e4c599b4517657b8bf0a0.  
 
3The recurrence interval (sometimes called the return period) is based on the probability that the given event will be equaled or 
exceeded in any given year.  
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The total loss of an area was found by finding the summation of the estimated loss of all 
buildings in a particular area. The total loss is then divided by the number of acres 
upstream to arrive at the POWAR Ratio for the area. 
 
Figure 13 helps to illustrate how this works for Elma, the community referred to at the 
beginning of this report. The yellow circles on the map show buildings that the Hazus 
analysis identified would experience damage from a 2% annual chance flood (i.e. 50-year 
RI, or 50-year flood). The red circles are additional buildings that would see damages from 
the 0.2% annual chance flood (i.e. the 500-year flood). The Hazus analysis also determines 
which buildings would flood at other RIs. Hazus estimates damage for each building for 
each RI shown on the map. These figures are averaged and annualized for each building.  
 
Then, these average annualized losses (AALs) for each building in the watershed, shown in 
the red polygon, are all added together to arrive at the Loss figures shown in Table 1.4 As 
seen in the table, Hazus estimates damage losses separately for the building, the contents in 
the building, and for inventory (commercial only) in the building. For Elma, the sum of 
these AALs is $31,3335, which is divided by the watershed area (the red polygon area in the 
map below) to arrive 
at the POWAR Floods 
number5. As seen in 
the table, Elma has a 
relatively high 
POWAR Ratio, even 
though its AAL total 
is smaller than the 
AALs of the other 
communities. The 
higher POWAR Ratio 
is primarily 
attributable to the 
small upstream 
watershed area. In 
other words, 
watershed-scale risk 
reduction practices 
could be 
concentrated in a 
relatively small area 
to maximize downstream flood risk reduction. 
 

                                                           
4 Loss shown is an annualized loss.  Loss amounts were determined for several recurrence intervals. Then these were combined 
by annualizing them using Simpson’s Rule. 
5 The AAL examples of Elma and the other communities in the table are based on potential flood losses to buildings. Losses 
from road overtopping are not included in these examples. See the appendices for how road-overtopping losses can be 
incorporated into this type of analysis. 

Figure 13 
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The numbers in the table are a snapshot in time. Building values will change (table data is 
based on 2017-2018 values). Buildings in projected flood areas will change. For instance, 
the Sumner analysis was based on 2017 building data. Since then, the area experienced a 
significant flood event (logically, an area with a high POWAR Ratio is more likely to 
experience flood damage). The City has applied for FEMA grants to acquire and remove 
several buildings subject to flooding. 
 
Once those buildings are gone, the POWAR Ratio will go down, and the chance for using 
watershed approach practices to reduce flooding will diminish or disappear altogether. By 
using a non-structural solution (acquisition), Sumner will eradicate much of its flood risk. 
 
The example of Sumner helps to illustrate some important considerations for small 
communities trying to determine how they can mitigate their flood risk. The POWAR 
analysis was done far too late for Sumner to consider it, but imagine another small 
community with a POWAR Ratio similar to Sumner. Would they prefer to eliminate 
buildings in their community, or to go upstream to put in watershed approach practices? 
Communities with high POWAR Ratios could consider both options for flood mitigation. For 
many communities, the easier and quicker method may be acquisition. However, for 
smaller communities, the removal of several buildings could represent a significant part of 
the community that may never be replaced. Such communities, with high POWAR Ratios, 
may appreciate the option of utilizing a watershed approach to solve their flood risk issues 
instead of removing homes and other buildings. 
 
First, communities need to determine the potential of using a watershed approach to 
reduce flood risk, or their POWAR Ratio. State and/or federal agencies can do the analysis 
to calculate POWAR Ratios for various watersheds and alert communities that appear to 
have a high potential. 
 
What is the potential of using a watershed approach to reduce “Flash” flooding? 
 
The table shown above includes figures based on mapped flood areas. The problem is that 
not every area that experiences flooding is mapped. Until very recently, flood maps have 
been drawn based on models of how streamflow, when it greatly increases, overtops its 
banks and floods land adjacent to the banks. Maps based on such models do not show 
where “flash” flooding occurs. These past models have been based on the flow of water in 
one direction (1D), down the path of the stream. To map the flood areas from flash flooding 
requires modeling the flow of water over the entire surface, not just the direction of 
streamflow. 
 
A model that considers the entire surface is known as a 2D model. Much more elevation 
data is required to do 2D modeling, as well as technology that is more advanced. In the past 
decade, we have seen improvement in elevation data collection (e.g. LiDAR) and technology 
such that we are now beginning to see 2D modeling. In fact, the Iowa Department of 
Natural Resources (DNR) has a project underway to complete flood maps based on 2D 
modeling for the entire state. This project will take several years to complete, but flood 
maps based on 2D modeling should become available for some counties in 2022 or 2023. 
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Such flood maps should help many communities that experience flooding caused by 
relatively small upstream drainage areas (too small to have flood areas mapped before). 
Every so often, the Iowa Homeland Security and Emergency Management Department 
(HSEMD) receives a request from such a community seeking grant funds for flood 
mitigation. 
 
However, without understanding the severity and/or frequency of the flooding it is 
impossible to complete the benefit cost analysis required as part of the grant application 
process. With 2D modeling, these communities could identify the kind of flood loss they can 
expect over time from such flooding. With such flood loss estimates, a POWAR Ratio can be 
calculated. Then, community leaders will have information about how likely watershed 
approach methods would successfully reduce floods (or if they should focus on other flood 
mitigation options). Communities would still need to determine how much floodwater 
could be reduced through watershed approach methods (discussed below), but they would 
at least have an idea if a watershed approach is worth considering. State or federal agencies 
could help by organizing and funding efforts to provide modeling for smaller drainage 
areas and produce water surface elevations for various RIs. Then, they could calculate 
POWAR Ratios to help determine the relative potential of using a watershed approach to 
reduce flooding. 
 
What about levees? 
 
We have all heard a chain is only as strong as its weakest link. A levee is similar, except that 
a little vole cannot dig a destructive hole in a long chain, but it can in a miles-long levee, or 
non-levee embankment. 

 
When someone 
talks about a 
“levee”, it could 
have several 
different 
meanings. Some 
people may refer 
to a “Corps” 
levee, an 
accredited levee, 
or a certified 
levee. There are 
specific 
definitions for 
certified levee 

and accredited levee, but “Corps” levee could mean different things. When people use that 
term, they could be referencing a certified levee, an accredited levee, a levee owned and 
operated by the US Army Corps of Engineers (USACE), or a levee that receives (and passes) 
regular inspections under the Levee Safety Program and remains eligible for the PL 84-99 
Rehabilitation Program (see appendix for definitions). People also often use the term 

Figure 14 
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“levee” to refer to an embankment, which in no way is tied to or inspected by USACE or any 
other qualified professional. To distinguish such structures from levees, that do receive 
inspections and sustained maintenance, these embankments are sometimes called “non- 
levee embankments”. 
 
Non-levee embankments could easily lead to a false sense of security as those behind the 
embankment may believe they are adequately protected from many flood events. However, 
the non-levee embankment could have some very “weak links” that no one knows about 
because the levee has not been inspected recently, or no one has clear authority and 
responsibility to maintain it even if an inspection is done and corrective items are 
identified. Levees/embankments are only resilient if there is a sustainable system in place 
to maintain each linear foot of the levee year-in/year-out, week-in/week-out for as long as 
it is expected to protect what is behind the levee/embankment. 

For more information, see: 
• https://www.usace.army.mil/Missions/Civil-Works/Levee-Safety-Program/USACE-Program-Levees/ 
• https://www.nws.usace.army.mil/Portals/27/docs/Levees/Levee%20Safety/6.%20Rehabilitation%20and

%20Inspection%20Program.pdf 
• https://www.usace.army.mil/Missions/Civil-Works/Levee-Safety-Program/Levee-Inspections/ 
• https://usace.contentdm.oclc.org/utils/getfile/collection/p16021coll11/id/4638

https://www.usace.army.mil/Missions/Civil-Works/Levee-Safety-Program/USACE-Program-Levees/
https://www.usace.army.mil/Missions/Civil-Works/Levee-Safety-Program/USACE-Program-Levees/
https://www.nws.usace.army.mil/Portals/27/docs/Levees/Levee%20Safety/6.%20Rehabilitation%20and%20Inspection%20Program.pdf
https://www.nws.usace.army.mil/Portals/27/docs/Levees/Levee%20Safety/6.%20Rehabilitation%20and%20Inspection%20Program.pdf
https://www.usace.army.mil/Missions/Civil-Works/Levee-Safety-Program/Levee-Inspections/
https://usace.contentdm.oclc.org/utils/getfile/collection/p16021coll11/id/4638
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2) Examine an area’s potential of using a watershed approach to reduce floods (aka 
calculating POWAR Floods Ratio) 
 

As mentioned above, once a community discovers, as evidenced by having a high POWAR 
Ratio, that a watershed approach is worth considering, they will then need to determine 
how much floodwater and streamflow should be reduced through watershed approach 
methods. State and federal agencies can help them with this. Indeed, they have been 
helping a few communities already. Agencies could expand and continue such assistance, 
perhaps in more defined or dedicated programs. 
 
One of the programs that has been used to help some communities determine how much 
floodwater and flow should be reduced is FEMA’s RiskMAP program. The MAP in RiskMAP 
stands for Mapping, Assessment and Planning. When FEMA maps the flood areas in a 
community, while they are already there and engaged in flood mapping activities, they can 
spend a little extra time and resources to help the community with further assessment and 
determine what could be done to address the flooding. FEMA contractors can perform 
“what if” analyses, and help the community find out the effects of “what if we put in these 
structures or practices”. Such analyses and assessment provide the community with 
information to do better planning for flood mitigation. 
 
A couple of examples will help illustrate. The first example is that of Ideal Creek, shown in 
Figure 15. The area in blue on the map shows the preliminary special flood hazard area 
(SFHA) which, upon using new models incorporating additional flow data, has expanded 

(compared to the previous 
effective flood model of 1974). In 
consultation between city and 
state officials and the RiskMAP 
contractor, it was determined that 
a promising site for detention and 
flood storage would be the area 
along Ideal Creek north of 12th St 
NE (the east-west road near the 
top of the map image). This area is 
primarily grassy wetland used for 
grazing. Detention capacity could 
be created here without 
significantly impeding current 
land uses. Additionally, this 
location has a drainage area of 7.4 
square miles, almost the entire 
watershed of Ideal Creek.Figure 15 
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The RiskMAP contractor performed analysis to show the potential SFHA that would result 
from a 2,000 CFS reduction in flows. As shown in Figure 15, reducing the peak flows by 
2,000 CFS will remove most of the affected structures from the SFHA, but some homes on 
Jamestown Rd remain slightly in the floodplain.  
 

Figure 16 illustrates additional analysis concluded that a 
reduction in peak flows of 3,000 CFS would remove all 
structures in the neighborhood from the 1% floodplain 
without any additional changes to the geometry. 
 
Another example is that of Mason Creek. Mason Creek drains 
about 8.2 square miles before flowing into the  
 
Winnebago River. Most of the buildings in the preliminary 
SFHA along Mason Creek are along its main branch west of 
Kentucky St (also called Quail Avenue), where the drainage 
area is only 1.7 square miles. The flood maps that had been 
developed, shown in Figure 17 

https://ifis.iowafloodcenter.org/ifis/newmaps/hazard/, 
reveal several locations where increased 
flows on Mason Creek threaten existing 
and future development. The preliminary 
SFHA shows inundation of homes along 
the left bank of Mason Creek from near 
Georgia L Hanford MacNider Park 
downstream through S Virginia Ave. 
Flooding on the right bank affecting 
structures begins around 19th St SE and 
continues to 19th St SW. 
 
The partners in the RiskMAP project 
identified different options that could 
possibly mitigate the magnitude of the flows on Mason Creek or reduce the flood stage. The 
RiskMAP contractors examined several alternatives, including detention and alteration of 
several structures. One of the options studied by the RiskMAP contractor was flow 
reduction through creation of flood storage above the upstream end of the model, perhaps 
on the side of Highway 65. Their analysis revealed that such storage would reduce peak 
flows throughout the entirety of the model and provide benefits for the whole reach down 
to its confluence with the Winnebago. (Another potential location for detention could be 
the south side of 19th St SE, midway between the two main areas of flooding.)  
 
The result of the examination revealed that the most effective solution for this stream is to 
mitigate the peaks.  As seen in Figure 18 and Figure 19, reducing the peak flows by 1,000 
cfs is enough to mitigate the flooding on nearly all of the structures upstream of 19th St. SE, 

Figure 16 

Figure 17 

https://ifis.iowafloodcenter.org/ifis/newmaps/hazard/
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but several structures along Quail Ave and S Virginia Ave remain in the 1% floodplain. The 
remaining structures require the peak flow reduced by an additional 400 cfs at 19th St SE.  
 

The examples of Ideal Creek and Mason Creek 
illustrate how federal and state partners can 
help a community examine flood mitigation 
options and begin to determine the feasibility 
and effectiveness of the various options. The 
RiskMAP program is a great resource for 
communities for such an effort, but this 
program is only available where current flood 
mapping efforts are already underway.  
State and/or federal agencies could augment 
the resources available through RiskMAP and 
make this kind of pre-engineering assistance 
more broadly available. 

 
The above examples of Ideal Creek and Mason 
Creek illustrate how an engineer can show a 
community what kind of flow reduction is 
necessary in order to see reduction in flood 
impact. These examples do not provide, 
however, details on getting that reduction in 
flow. Certainly, they can point out, as in the 
examples above, that upstream floodwater 
storage is the general method being 
considered. But, flood water storage and 
diversion can come through various methods, 
such as wetlands, detention, retention, weirs, 
water and sediment control basins 
(WASCOBs), terraces, and oxbow restoration 

or creation or other means whereby high flow may be diverted into nearby basins or 
meandering channels. Pervious pavers, rain gardens and methods that increase infiltration 
of rainfall into the ground may also be considered as methods of “storage” – they at least 
have the effect of detaining water and keeping it from running downstream just as the 
other methods listed. The question is how effective are these various methods, or how 
effective can they be? How will a community know which ones should be considered, and if 
they do consider them, how do they know to what standard or level will they need to be 
implemented? 
 
Many people have heard that certain practices, commonly used for either water quality 
improvement or soil conservation, can store floodwaters and so assume that they can use 
such practices to reduce flow and subsequent flood damages. However, there can be great 
differences in the ability of such practices to store water, often depending on the standards 
or design level of such practices.

Figure 18 

Figure 19 
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USDA’s NRCS and other agencies have guides and standards for the design and installation 
of many watershed practices. Such guides provide standards that determine, for instance, 
the level of storm for which the practice will be effective in holding back rain run-off. 
Terraces and WASCOBs, for instance, can be built to a standard where they effectively hold 
back a “10 year storm” (recurrence interval of once in 10 years, or a 10% chance in any 
single year). Alternatively, perhaps the practice can be built to a standard that handles the 
25-year storm. When trying to use such methods it is very important to understand the 
type of practices that are being used and to what standard, or level of storm, they are being 
designed. If the practices proposed are only built for a 10-year storm, one cannot expect 
them to be too effective to address downstream impacts from a 25-year storm. In addition, 
one cannot expect watershed practices that produce little to no reduction in flow to help at 
all in reducing flood impacts downstream. 
 
Another important factor to consider in relation to how watershed approach flood risk 
reduction is accomplished relates to funding of practices. Some watershed approach 
practices are very good at increasing infiltration so that rainwater goes into the ground 
instead of flowing downstream. Such practices can certainly be important and effective in 
achieving flood reduction. However, some of these practices, like cover crops, cannot be 
funded by FEMA. Cover crops, when used year after year, eventually increase the ability of 
the soil to absorb much more water. However, they have to be put in year after year. FEMA 
HMA programs are not designed to fund the same practice year after year. HMA grants are 
used to fund projects that are “one and done”. The project is designed, built, and closed out 
in about a three-year window. For cover crops to be effective in reducing floods, they need 
to be planted for much more than just three years. USDA has programs that can help fund 
cover crops, but FEMA does not. When looking at getting assistance for a watershed 
approach flood risk reduction practice, one must understand certain details about the 
practice and who can help implement it.
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While federal or state partners may be able to help a community by providing analysis 
showing the flow reduction necessary to see flood reduction, communities also need 
assistance in determining what kind of practices or methods they should use to reduce 
flow, and how to navigate the various funding sources that may be available to fund the 
different methods.  To assist communities in discovering their viable watershed approach 
flood mitigation options, then, state and federal agencies can: 
  
• Augment the resources available through such programs as RiskMAP to provide 

engineering assistance that will show a community what kind of flow reduction is 
necessary in order to see reduction in flood impact; 

• Help local jurisdictions and watershed proponents understand just what kind of 
practices will detain, infiltrate or divert flood water, and how much (i.e. effectiveness to 
what recurrence interval); 

• Provide guidance on where to get assistance for the different kinds of methods, guiding 
them as to which agencies can help with which methods, and the standards and 
requirements that must be met in order to do so. 

 
3) Help communities get engineering and other technical assistance in order to 

apply for grant funding opportunities 
 
Once a community knows what watershed approach methods may viably result in flood 
reduction, they will need to plan and design these methods and find funding to implement 
them. A community may seek to get funding before doing much design, but unless they 
intend to fund construction all on their own, significant planning and design is usually 
necessary to qualify for grants and other financial assistance for flood reduction. One 
reason for the need for substantial design work is to show that the project is technically 
feasible and that all factors (e.g. environmental impacts) have been adequately evaluated 
and considered. 
 
Another reason is that many grant programs require evidence that a proposed project will 
be cost effective before award of grant funds for construction. For instance, FEMA’s Hazard 
Mitigation Assistance and NRCS’ Watershed and Flood Prevention Operations (WFPO) 
programs require, prior to funding construction, analysis demonstrating cost effectiveness. 
Now, it is important to understand just what “cost effective” means when seeking funds 
from different grant programs. Most federal initiatives seek to accomplish a goal in a “cost 
effective” manner. However, the definition or vision of “cost effective” can be different. In 
the world of water quality improvement, where a watershed approach is often espoused, 
“cost effective” typically means finding the “cheapest” way to accomplish a goal. For 
example, if the goal is to reduce Nitrogen or Phosphorus by a certain percentage, then 
different alternatives to do that are examined and the cheapest one is considered most cost 
effective. However, FEMA’s vision on cost effectiveness is different: they compare the cost, 
in dollars, to the benefits, in dollars. If benefits, over time, are greater than the costs, then 
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the project is cost effective. Water quality improvement does not measure the benefit in 
dollars the same way. It is assumed the benefit (e.g. the reduction in Nitrogen) is worth it.  
FEMA has methods, incorporated into its Benefit Cost Analysis Toolkit (BCA Toolkit 6.0 is 
the version in currency at the time of this writing), that help measure all benefits in dollars, 
including environmental service benefits converted into dollar values, so their values can 
be compared to the costs. 
 
A certain amount of design and engineering must be done in order to complete a benefit-
cost analysis and have all the necessary documentation to back up the figures that need to 
be fed into the BCA Toolkit. In Iowa and the other states in FEMA Region 7, FEMA grant 
reviewers have used an engineering checklist to determine if a grant project proposal has 
been adequately designed and essential factors considered. That checklist is used to 
determine if an engineer, or other appropriate professional, has designed and/or evaluated 
the project proposal. The checklist items include: 
• The location and components of the facility (the proposed wetlands, oxbows, or other 

detention or diversion structures) and the community. 
• Identification of all parties and agreements necessary to complete the project. 
• Identification of all model codes and engineering standards used that are required for 

the activity and jurisdiction; explanation of how the proposed project will satisfy these. 
• If applicable, explanation of any deviation from standard provisions of applicable codes 

or best practices. 
• Proposed timeframe and description of all phases of project schedule, with explanation 

of how all timeframes are consistent with the scope of work. 
• Enumeration of past damages and risk(s) to people and structures that the planned 

mitigation activity is designed to avoid. 
• Ways that risks of damage will be reduced. 
• Quantification and documentation of the level of protection that the project will provide 

to existing structures. 
• Explanation of residual risk after project implementation with documentation. 
• Estimate and description of project costs and how they are consistent with the scope of 

work. 
 
As one can see from the items listed above, a considerable amount of engineering and 
design is required to apply for grant funds. In addition, a community has no guarantee 
when it begins this process of engineering and design that they will get grant funds to 
implement their flood reduction project. As such, many communities, in particular smaller 
ones with little resources at their disposal, are not willing to spend the money needed to 
hire an engineer to complete the design work necessary for developing the project 
proposal. Thus, they are not able to finish a grant application and the project stalls before it 
really ever gets started. 
 
State or federal agencies could help local jurisdictions and watershed proponents by 
providing resources to do the engineering necessary for applying for flood risk reduction 
project funds. Different options exist for how state and federal agencies can assist locals 
getting this kind of engineering help. At the very least, they can provide help with 
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procurement of qualified engineering firms. A sample Request for Proposals (RFP) is 
included in the appendix that local entities can use as a guide so they can procure 
professional assistance in a manner consistent with federal procurement standards6. A 
state, or perhaps even a federal, agency may be able to procure several engineers under a 
state contract from whom local jurisdictions could choose. These options do not necessarily 
pay for the engineering expenses, but they would at lease facilitate and assist the local 
entities in getting started. 
 
As for helping out with the funding of engineering and design, of course a legislative body 
could simply allocate money for this express purpose. Another possibility is that a 
community could request “project scoping” funds through FEMA’s Building Resilient 
Infrastructure and Communities (BRIC) program in order to pay for engineering and 
design. Another avenue for engineering and design is the Watershed and Flood Prevention 
Operations (WFPO) program through the Natural Resource Conservation Service (NRCS) of 
the US Department of Agriculture. 
 
This last program, the WFPO program, helps local governments (project sponsors) protect 
and restore watersheds up to 250,000 acres. The program provides Federal assistance 
(through the NRCS) to project sponsors for the development and implementation of 
watershed project plans. The program essentially breaks out into three phases. The first 
phase is the development of a “Preliminary Investigation Feasibility Report” (PIFR). Once 
the PIFR is completed, and indicates project feasibility, the project sponsor can move on to 
the second phase and request NRCS planning assistance and authorization to develop a 
watershed project plan. The watershed project plan contains project actions, which are 
formally planned undertakings carried out within a specified geographic area by the 
project sponsors for the benefit of the public. 
 
During this second phase, the watershed plan development phase, some engineering and 
design can occur for the project(s) that are part of the chosen alternative for flood 
prevention or flood damage reduction. (In the third phase, NRCS could authorize funds to 
install the measures or projects in the approved Watershed Plan – discussion of this 
opportunity for implementation funds will be discussed more below). If a local government 
can manage to get to the second phase and have NRCS fund the development of a 
Watershed Plan, they can very likely get the engineering and design needed to fulfill the 
requirements in the list above. Then, even if they are not able to get funding from NRCS for 
implementation of the projects (the third phase), the community would have the 
engineering they need to submit an application for a FEMA Hazard Mitigation Assistance 
(HMA) grant. 
 
The other federal program through which communities may be able to get assistance with 
engineering and design is FEMA’s BRIC program. The BRIC program, which is one of 
FEMA’s HMA grant programs, provides funding for hazard mitigation projects. Not only can 
the program provide funding for construction and implementation of projects, but it can 
also fund what is called “Project Scoping” projects. Project scoping activities can include 
                                                           
6 Per requirements of 2 CFR Part 200 
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data collection for, and development of, applications for BRIC or other funding 
opportunities7. Project scoping can include engineering design and feasibility studies, 
environmental and historic preservation review, hydrologic and hydraulic studies, and 
collecting data for Benefit-Cost Analyses (BCAs) and conducting those BCAs. 
 
It may be advantageous to integrate the use of Project Scoping and WFPO. For instance, a 
community could seek Project Scoping funds, and then use those funds to not only develop 
much of the required HMA application materials, but also to collect the information needed 
to complete the WFPO Preliminary Investigation Feasibility Report (PIFR). Then, at the 
conclusion of its Project Scoping activity, a community would be poised to successfully 
request WFPO assistance from NRCS or to apply for FEMA HMA funds, or both, depending 
on what is deemed feasible and most advantageous after project scoping. 
 
State and federal agencies can work together to utilize these programs as well as other 
state and federal resources to help communities plan and design watershed approach flood 
reduction. By so doing, these communities can then be prepared to find funds for 
construction and implementation. What state and federal agencies can do to help fund final 
construction and implementation of watershed approach flood risk reduction is discussed 
more in the next section. 
 
4) Provide additional funding for construction and implementation of watershed 

approach flood risk reduction projects 
 
Most people first consider this step when they start thinking about how to help local 
communities with reducing flood risk through a watershed approach. Yet, it is listed here 
as the last step, and that is because without knowing where a watershed approach will 
work to reduce floods, such funding likely will do little or nothing for actually reducing 
flood impacts. Watershed approach flood risk reduction certainly can work, but only in 
certain places and through well-crafted projects. In addition, in those instances, it provides 
a much more resilient approach to flood mitigation than more traditional methods. To 
realize the increased resiliency and related benefits, the following strategies may be 
considered to fund implementation of watershed approach flood risk reduction: 
 

a) In FEMA’s competitive BRIC program, project proposals are selected for funding 
based on how well they score in relation to several criteria. One of the scoring 
criteria is whether the proposed project has non-federal cost share of at least 30%. 
The base requirement for cost share for all proposals is 25% non-federal match. If a 
project has 30% match it will score more points in the evaluation process. The state, 
a local jurisdiction, or a non-profit entity could pledge the additional 5% non-federal 

                                                           
7See FEMA Program Support Material “BRIC Project Scoping Activities” at 
https://www.fema.gov/sites/default/files/documents/fema_fy21-bric-project-scoping-psm.pdf 
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match to watershed approach projects and thus increase the chances of the project 
being awarded BRIC funding. 

 
b) Under current policy, FEMA has determined that any home inside the SFHA (also 

known as the “100 year flood”, or 1% risk each year) may be acquired with HMA 
funds and be considered to have met the BCA requirements if it costs less than 
$276,000. As with almost all HMA projects, these acquisition projects require non-
federal match equal to 25% of the project cost. Non-federal match could thus be up 
to $69,000, with the State’s contribution being up to $27,600 (in Iowa and other 
states, which contribute 10% of the total project cost). With a watershed approach, 
instead of such properties being acquired, these homes could instead remain but 
still have their flood risk reduced. If a watershed approach still results in removing a 
structure out of the 100-year flood area, why not contribute that same $27,600 to 
the watershed approach method instead of the acquisition method? Granted, a 
watershed approach method does not remove all risk, and so there may be some 
flood damage costs at some point in the future. However, if the home remains, the 
state and local jurisdictions can continue to collect property taxes on its value for 
years to come. Whereas if the home is acquired and removed, no taxes are collected, 
nor will, anyone live there to contribute to the community. Now in some 
communities, particularly those experiencing growth, it is likely that this home 
would be replaced with another built elsewhere in the community, but in many 
small communities that will not happen. For such communities it would be 
preferable to keep the home and use a watershed approach to mitigate its flood 
impacts. In such cases, the same amount of State or non-profit funding that would 
have been used to acquire the home could instead be used toward the cost of the 
watershed approach flood risk reduction project costs. In other words, for each 
home that will no longer be in the flood area, contribute 10% or more of the would-
be acquisition cost toward the watershed approach project cost. This can be based 
on a sliding scale based on the pre-mitigation risk and the post-mitigation risk. For 
example, if watershed approach flood reduction results in changing the annual flood 
risk to the home from 4% (25-year RI) to less than 1% (100-year RI), then provide 
the 10% acquisition value; but if the post-mitigation risk is only changed to 2% (50-
year RI), then only provide 5% of the acquisition value. 

 
c) Where the state has set aside funding for improving water quality8, such funding can 

be used to fund a portion of the costs of watershed approach flood reduction. As 
described earlier, watershed approach methods usually improve water quality, so 
funds set aside for water quality improvement could meet their purpose if applied 
to a watershed approach flood risk reduction project. Such water quality 
improvement funds are often prioritized for certain waterways, and so a greater 
proportion of these funds may be directed to higher priority areas. These critical 
areas may not always overlap with the areas where watershed approach flood risk 
reduction is viable, but such overlapping areas should be identified in order to 
discover opportunities where water quality improvement funds can leverage flood 

                                                           
8For example, the State of Iowa has allocated such funding under SF 512. 
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mitigation funds. Federal FEMA HMA funds will provide 75% of the project cost of 
an eligible flood mitigation funds. If state water quality improvement funds can be 
brought into such a project that uses watershed approach methods, those state 
funds can leverage three times as much federal funds for the project. 

 
d) Not only are state funds specially designated for water quality improvement, but 

also state funds are likewise set aside for flood mitigation. Certainly, using such state 
flood mitigation funds to fund watershed approach flood mitigation should be 
explored. As with water quality improvement, such funding is often directed to only 
certain areas where need is high. As described earlier, not all areas of flood impact 
may be viable candidates for watershed approach flood reduction. However, where 
they are, a watershed approach can be both more resilient and reap more benefits 
than other methods of flood mitigation. Therefore, it would be worthwhile when a 
jurisdiction applies for such state flood mitigation funds to examine whether a 
watershed approach would be a viable option for mitigating the flood impacts there. 
The jurisdiction or State could do a brief analysis to determine if the POWAR Ratio 
reveals a high potential of using a watershed approach to reducing floods. If so, 
further engineering and study could be done to determine costs and benefits of a 
watershed approach. These costs and benefits should be compared to the costs and 
benefits of other flood mitigation methods before those who award such state funds 
make their award determinations on what projects and methods they will fund. 

 
e) The NRCS WFPO program will provide 100 percent of the construction and 

engineering costs of flood damage reduction projects identified in a WFPO 
Watershed Plan. However, no NRCS funding is available to acquire land, easements, 
or rights of way for such projects, except for acquisition of wetland or floodplain 
conservation easements (which may be funded at 50% cost share). To facilitate 
watershed approach flood reduction projects funded by WFPO, the state and/or 
non-profit organizations could commit to funding needed land and easement 
acquisition. Such a commitment would not only benefit jurisdictions immediately 
downstream, but also communities further downstream, as well as the state as a 
whole. 
 

f) Legislatures already dedicate funding specifically for water quality improvement. 
They dedicate funding for flood reduction and mitigation. Certainly, then, 
legislatures could appropriate funds for projects that accomplish both, through a 
watershed approach, in order to gain multiple benefits from a single expenditure of 
funds. Of course, such funds should go where there is both a documented need for 
water quality improvement as well as high potential of using a watershed approach 
for reducing floods (i.e. high POWAR Ratio). If a legislative body is hesitant to create, 
a third fund (in addition to water quality improvement and flood mitigation funds), 
they could instead direct a portion of the water quality fund to be set aside for, or 
priority given to, projects that also reduce flooding. Similarly, a portion of flood 
mitigation funds could be set aside for, or priority given to, projects that also 
improve water quality.
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Implementing any one of these funding strategies will help encourage projects that use a 
watershed approach to reduce flooding and reap the added benefits coincident to such an 
approach. Without at least one of these funding strategies, not many jurisdictions would 
likely put forth the effort to develop a watershed approach flood risk reduction project and 
bring it to fruition. Although such projects have the promise of “killing two birds with one 
stone” (realizing both water quality improvement as well as flood reduction), they are not 
as straightforward and easy to understand as other flood mitigation methods. 
 
Extra funding would incentivize watershed approach projects and make the extra 
complexity and effort worthwhile. The extra investment would also be worthwhile to the 
state or non-profit organization that provides additional funds because not only would 
such funds deliver flood reduction, but also the investment would bring a greater return 
through improvement to water quality, wildlife habitat, soil health and/or sustainability. 
 
 
Conclusion 
 
A watershed approach to flood reduction has the potential of reaping multiple benefits. The 
benefits of this resilient flood reduction strategy could include: 

• Reduced losses from flood damage at multiple points downstream 
• Improved water quality 
• Better wildlife habitat 
• Healthier soils 
• Reduced maintenance through the use of nature-based solutions 

 
However, a watershed approach to flood reduction only works well in certain areas and 
only when projects are properly designed and implemented. In order for communities to 
successfully plan and implement watershed approach flood risk reduction projects, they 
would likely need assistance from state and federal agencies. State and federal agencies, as 
well as NPOs, can help communities achieve watershed approach flood risk reduction by: 
 

1. Evaluating a watershed area’s potential for using a watershed approach to reduce 
floods  

2. Determining how much streamflow must be reduced to reduce flooding  
3. Helping communities get engineering and other technical assistance in order to 

apply for grant funding opportunities 
4. Providing additional funding for construction and implementation of watershed 

approach flood reduction projects 
 

Each of the four strategies, individually and singly, can help local officials achieve flood 
reduction through a watershed approach. However, success is more likely if all four 
strategies are tied together in a unified manner – more as “phases” in a single, coordinated 
effort. In general, the strategies already follow one another chronologically, so a phased 
approach should work well. The diagram below shows briefly how these phases could be 
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connected. (A more detailed description of how these strategies can be tied together in a 
single program is provided as an appendix.) 
 

 
Figure 20 

Whether or not the strategies are tied together in a single program, different agencies 
already have resources to help communities with most of these efforts. Working together, 
state and federal agencies, along with some help from non-profit organizations, can provide 
the resources and guidance that communities need to reduce flooding through a watershed 
approach and realize all the other potential benefits that can come from it.
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Watershed Approach Practice Descriptions 

1. Environmental Defense Fund flyer about the multiple benefits of “natural 
infrastructure in agricultural landscapes” (essentially the same as watershed 
approach practices). Includes graphical illustration of various practices as they 
may be found throughout a watershed. 

2. Infographic flyers prepared by Iowa State University Extension and Outreach. 
Most of these flyers were prepared for The Iowa Watershed Approach initiative: 

a) Buffers 
b) Channel Stabilization 
c) Floodplain Restoration 
d) Farm Ponds 
e) Oxbow Restoration 
f) Perennial Cover 
g) Wetlands 
h) Terraces 
i) Water and Sediment Control Basins 
j) Grade Stabilization Structures 
k) Woodchip Bioreactors 
l) Saturated Buffers
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Road Overtopping and POWAR 

The following table, seen in the main portion of the report, shows POWAR ratios for 
communities based on the 
damage and loss to 
buildings that would be 
flooded. 
Another flood loss, 
calculated much differently, 
is that which occurs due to 
roads being overtopped by 
floodwaters. When roads 
are flooded, they must be 
closed and traffic detoured. 

FEMA, in its Benefit Cost Analysis Toolkit, has a method of calculating the loss from such 
detours. This, or a similar methodology, can be used to calculate the flood loss, which is 
needed to determine the Potential of using a Watershed Approach to Reduce Floods, or 
POWAR Ratio. That ratio is: 

 
POWAR Ratio = 

 
$ loss from potential flooding 

Watershed Area 
  
Determining the potential of using a watershed approach to reduce flooding of a road 
Recently, application was made to FEMA to use HMA grant money to fund over three dozen 
watershed approach practices in order to reduce flooding of County Highway F67 at the 
approach to “Squirrel Bridge”. The information from this project provides an excellent 
opportunity to illustrate how to calculate the POWAR ratio based on the impact of a road 
overtopping. 
The County Engineer provided the detour route required when the bridge approach 
overtops. The detour route, shown below, is 17 miles one way. According to 
googlemaps.com, it takes 20 minutes to travel the detour route. According to the Iowa 
Department of Transportation, the daily number of one-way trips along this road that 
would have to detour is 500. FEMA’s Benefit Cost Analysis Toolkit takes this information, 
along with certain default values, and uses them to calculate an “Economic Loss per Day of 
Loss of Function” (Figure 21). 

Now, there needs to be a determination of how frequently this loss will be experienced. 
Such information may come from flood mapping that provides water surface elevations 
(WSEs) for various recurrence intervals (RIs). Then, these WSEs would be compared to the 
elevation of the low point of the road, i.e. the elevation at which floodwaters overtop the 
road. If such mapping is not available, an engineer will need to calculate the RI at which 
floodwaters overtop the road, which was done in this case and the RI for overtopping was 
found to be 3.69 years.
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Figure 21 

Estimated number of one-way traffic detour trips per 
day: 500 

Additional time per one-way detour trip (minutes): 20 
Number of additional miles: 17 
Federal rate ($): .56 
Economic loss per day of loss of function ($): 10,546 

 

To describe this scenario another way, this road overtops, on average, every 3.69 years, 
causing a detour for a day that results in a loss of $10,546. (In this example, an engineer 
also determined that every 5.69 years floodwaters reach a height great enough to result in 
detours that last two days, being twice the loss.) These loss figures can then be annualized 
to determine the average loss per year. This annualized loss is then divided by the 
watershed area (in acres) to arrive at the POWAR ratio.



 

56 
  

Levee Definitions 
1) Accredited levee: A levee that FEMA recognizes on its Flood Insurance Rate Map (FIRM) 

as providing protection from the 1% or greater annual chance event (aka 100-year 
flood). FEMA accredits levees on its maps that have been certified by others. They do 
not certify nor decertify levees. They will de-accredit (remove) levees from its maps 
that are not certified (and thus cause properties behind the levee to end up in the 1% 
flood hazard area). 

2) Certified levee: Levee certification must be accomplished by a professional engineer or 
a Federal agency with levee design and construction qualifications. FEMA neither 
certifies nor decertifies levees. In addition, they do not fund certification of levees. 
USACE is not funded to certify levees other than those it owns and operates. They may 
perform certifications (evaluations) upon request of a non-Federal levee sponsor on a 
reimbursable basis. Corps levee certification requirements are consistent with FEMA’s 
44 CFR 65.10. The Corps will not issue a partial certification; they evaluate the entire 
system. (So, if a portion of the system does not meet requirements, the whole system 
will not be certified, even if the one inadequate portion is owned and sponsored by a 
different entity than the rest of the system that is compliant.) Corps certification has a 
maximum period of validity of 10 years. 

3) USACE Levee Safety Program: USACE regularly inspects levees within its Levee Safety 
Program to monitor their overall condition, identify deficiencies, verify that needed 
maintenance is taking place, determine eligibility for federal rehabilitation assistance 
(in accordance with P.L. 84-99), and provide information about the levees on which the 
public relies. Inspection information also contributes to risk assessments and, as 
described above, supports levee accreditation decisions. Both Routine Inspections 
(annual) and Periodic Inspections (every 5 years) result in a final inspection rating for 
operation and maintenance. The rating is based on the levee inspection checklist, which 
includes 125 specific items dealing with operation and maintenance. The rating 
designations are: 

a) Acceptable 
b) Minimally Acceptable 
c) Unacceptable 

Each levee segment receives an overall segment inspection rating of Acceptable, 
Minimally Acceptable, or Unacceptable. If a levee system comprises one or more levee 
segments (if there are different levee sponsors for different parts of the levee) then the 
overall levee system rating is the lowest of the segment ratings. 
 
4) PL 84-99 Rehabilitation Program: Levees that meet specific criteria are eligible 

through the PL 84- 99 Rehabilitation Program for federally funded levee repairs 
after a flood event. USACE determines if a levee is eligible for the PL 84-99 
Rehabilitation Program using a subset of the items evaluated during a Levee Safety 
Program inspection. These items must receive Acceptable or Minimally Acceptable 
ratings for the levee to remain eligible for the PL 84-99 Rehabilitation Program. 

5) Non-levee embankment: People often use the term “levee” to refer to an 
embankment, which in no way is tied to or inspected by USACE or any other 
qualified professional. To distinguish such structures from levees, that do receive 
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inspections and sustained maintenance, these embankments are sometimes called 
“non-levee embankments”. 

6) Levee sponsor: Entity, which has authority and responsibility to maintain a levee 
segment
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Sample RFP that local entities can use as a guide so they can procure professional 
assistance in a manner consistent with federal procurement standards9. 
 

SAMPLE 
REQUEST FOR PROPOSALS 

FOR 
ENGINEERING SERVICES RELATED TO APPLICATION DEVELOPMENT, COST BENEFIT 

ANALYSIS, DESIGN, BIDDING, AND CONSTRUCTION OBSERVATION SERVICES 
RELATED TO THE CONSTRUCTION OF XXX AND RELATED COMPONENTS. 

 
The City/County of _______ ,Iowa (“City/County”) is soliciting statements of qualifications / 
proposals (“Proposal(s)”) from qualified consultants and engineering firms interested in 
certain pre-application and post-award engineering services for and on behalf of the 
City/County, all as described in this Request for Proposals (“RFP”). The City/County is 
issuing this RFP in accordance with federal guidelines and requirements for procurement 
of engineering professional services (2 CFR Part 200 section 320, especially subsection b.2 
“Proposals”) as such engineering services are needed for a project for which funding is 
being sought from the Federal Emergency Management Agency (FEMA). If the City/County 
is successful in securing a FEMA grant, construction of the project will be funded in part by 
FEMA funds through an agreement administered by the State of Iowa’s Homeland Security 
and Emergency Management Department (Iowa HSEMD). 
 
BACKGROUND AND PROJECT SCOPE 
 
The _______ River/Creek frequently 

Option 1: overtops _______ highway in (location shown on attached map), causing 
costly detours as well as occasional expenses related to clean-up and/or repair. 
Option 2: floods portions of ______ (shown on attached map), causing flood damage to 
buildings and much expense and inconvenience to the property owners as well as 
the City/County. 

 
The City/County of _______ proposes a flood mitigation project in which storm water run-off 
will be stored in [, and floodwaters diverted into,] wetlands, oxbows, WASCOBs and/or 
other detention basins in areas upstream (see attached map for such areas) to temporarily 
hold excess rain runoff and streamflow and allow it to infiltrate into the ground and slow 
its flow downstream. These various project components should be designed in compliance 
with all State of Iowa and Federal government regulations. 
 
The engineering services to be carried out under this RFP shall be split out into three 
phases, and each phase shall be subject to independent authorization from the City/County 
of XXX before any work or costs may be incurred on that specific phase. Engineering firms 
may submit a proposal to perform engineering services for one phase, two phases or all 
three phases. Criteria and selection for each phase are separate for each phase.

                                                           
9Per requirements of 2 CFR Part 200  
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A single firm may be selected for all phases or different firms may be selected for each of 
the different phases, depending on how each firm ranks or scores in relation to the 
selection factors for each particular phase. The firm that ranks highest in each phase shall 
be selected to complete the work for that phase (so long as a contract with the firm can be 
executed, which is subject to negotiation of fair and reasonable compensation). 
 
Phase 1 Scope 
Phase 1 services shall include pre-application work as it relates to helping the City/County 
develop and prepare an application for submittal to Iowa HSEMD for state or FEMA funding 
opportunities. The City/County anticipates that this work will include preparation of 
preliminary concept drawings, preliminary design, cost estimates, and other engineering 
and design work pre-requisite to development of a cost benefit analysis (BCA). The BCA 
determines the difference between likely pre- and post- mitigation flood damages to the 
City/County’s infrastructure and/or residents and businesses, and compares that 
difference (aka losses avoided, or “the benefit”) to the cost of the project. Specifically, the 
engineering firm selected for Phase 1 will complete analysis tasks 1-4 below and provide a 
report that documents the analysis with the 15 elements listed below: 

Engineering Analysis Tasks 
Option 1: 

1. Determine the elevation at which floodwaters overtop _______ Highway (i.e. the “low 
point of the road”) which causes it to close to traffic. 

 
2. Based on current hydrology and hydraulics, determine the recurrence interval at 

which floodwaters overtop ______ Highway causing its closure. 
 

3. Determine how much storage is technically feasible and available in the designated 
area(s) shown on the attached map. While this will necessitate some engineering 
design work, full design is not anticipated in the scope of work for this first phase; 
the engineer need only provide enough design details in order to perform the 
calculations and analysis for the next item and to write the report with elements 
listed below. 

 
4. Calculate the new recurrence interval at which _______ Highway would overtop upon 

construction of proposed storage basins and other structures. 
 

Option 2: 
1. Determine elevation at which floodwaters will inundate at least two [3, 4, 5, or 

however many] buildings with at least one foot of water over the finished floor 
elevation of said buildings. Also, determine elevation at which floodwaters will 
inundate at least four [5, 6, 7, or however many] buildings with at least one foot of 
water over the finished floor elevation of said buildings. Document and list all 
buildings that would flood at the determined elevations, and for each building 
determine and list how many feet above finished floor elevation would be inundated 
with floodwater for each determined flood elevation. 
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2. Based on current hydrology and hydraulics, determine the recurrence intervals at 
which floodwaters reach the elevations determined in task 1 (the elevations at 
which floodwaters inundate buildings with one foot or more of floodwaters). 
 

3. Determine how much storage is technically feasible and available in the designated 
area(s) shown on the attached map. While this will necessitate some engineering 
design work, full design is not anticipated in the scope of work for this first phase; 
the engineer need only provide enough design details in order to perform the 
calculations and analysis for the next item and to write the report with elements 
listed below. 

 
4. [Either a or b]: 

a. Calculate the new recurrence intervals, after construction of proposed storage 
basins and other structures, at which floodwaters will reach that same 
elevations determined in task 1 that flood buildings with one foot or more of 
water over the finished floor elevation. 

b. For the same recurrence intervals at which flooding occurs in the pre-
mitigation scenario (as determined in task 2), calculate the new flood 
elevations after construction of proposed storage basins and other structures. 
For each recurrence interval, document how much lower (in feet) flood 
inundation will be for each building that flood in the pre- mitigation situation. 

 
Engineering Analysis Report 
The selected firm must provide a report that documents the analysis to make the 
above determinations and calculations, with said report including the following: 
 

1. Clear, concise description of the location and components of the facility [the proposed 
wetlands, oxbows, WASCOBs and/or other detention basins and any diversion structures], 
including the system’s interaction with the community’s structures, infrastructures 
and geography. Include latitude/longitude. (FY13-HMA Unified Guidance- Part V-H.1) 

 
2. Identification of all parties and agreements necessary to complete the project (e.g. 

access and construction easements from public and private entities, related 
construction projects, etc.) (FY13- HMA Unified Guidance- Part V-H.1) 
 

3. Identification of all specific applicable model codes/edition and engineering 
standards used that are required for the activity, application and jurisdiction. 
Explanation of how the proposed project will satisfy these accepted engineering 
practices. (FY13-HMA Unified Guidance Parts II-B;IV-D.4;V-J and VI-A.3) 
 

4. If applicable, explanation and documentation of any deviation from standard 
procedures, methods, techniques, technical provisions of the applicable codes or 
best practices. (FY13-HMA Unified Guidance Parts V-H.1) 
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5. Proposed activity completion timeframe, and description of all anticipated phases of 
a project schedule, with explanation of how all timeframes are reasonable and 
consistent with the scope of work. (FY13-HMA Unified Guidance Parts V-H.4 and VII-B.4) 
 

6. Summary and enumeration of past damages and risk(s) to people, structures or 
infrastructure that the planned mitigation activity is designed to avoid in the future. 
(Provide source documentation and calculations to support identified damages associated 
with historic events (e.g. annual damage to property, loss of service intervals and the 
population with service loss). Provide source documentation, engineering assumptions/models 
and calculations to support estimated historical damages if based upon identified natural 
hazard return intervals, hazard severity and risk (e.g. a facility’s exposure to damage due to its 
flood elevations or design & load limitations).(FY13-HMA Unified Guidance Parts IV-D.4;V-J 
and VI-A.3) (References and/or supporting documentation: reports, studies, schematics, 
drawings, codes, engineering standards, and accepted standards of practice, etc…should be 
from qualified, credible and recognized sources identified by name, position/title, organization 
and professional license, if applicable.) 
 

7. Ways that the risks of damage or harm will be reduced or eliminated. (Provide source 
documentation, engineering assumptions/models/field data and calculations that were used 
to determine the reduced frequency and/or severity of damage.) (FY13-HMA Unified Guidance 
Parts IV-D.4;V-J and VI-A.3) (References and/or supporting documentation: reports, studies, 
schematics, drawings, codes, engineering standards, and accepted standards of practice, 
etc…should be from qualified, credible and recognized sources identified by name, 
position/title, organization and professional license, if applicable.) 
 

8. Quantification of the level of protection that the project will provide to existing 
structures and infrastructures with explanation and referenced engineering 
documentation, assumptions/models/field data and calculations. (FY13-HMA Unified 
Guidance Part V-J) (References and/or supporting documentation: reports, studies, schematics, 
drawings, codes, engineering standards, and accepted standards of practice, etc…should be 
from qualified, credible and recognized sources identified by name, position/title, organization 
and professional license, if applicable.) 
 

9.  Explanation of the residual risk to the facility, site, and/or system after project 
implementation with referenced engineering documentation, 
assumptions/models/field data and calculations. (FY13-HMA Unified Guidance Part V-J) 
(References and/or supporting documentation: reports, studies, schematics, drawings, codes, 
engineering standards, and accepted standards of practice, etc…should be from qualified, 
credible and recognized sources identified by name, position/title, organization and 
professional license, if applicable.) 
 

10.  If the project includes any replacement of existing structures, utilities or systems 
that do not contribute to the reduction of risks to people structures or 
infrastructure, then an explanation must be included as to why these are necessary 
for the project. (FY13-HMA Unified Guidance Part IV-D.2) 
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11.  Estimate and description of anticipated initial project costs, how they are consistent 
with the scope of work and an estimate of operations and maintenance costs, 
annualized over the project’s useful life. [Cost estimates must include a line-item 
breakdown of all anticipated costs including, as applicable: Labor, materials, 
equipment, and subcontractor costs; costs for anticipated environmental resource 
impact treatment or historic property treatment measures; costs for engineering 
designs/specifications including hydrologic and hydraulic studies/analyses required as 
an integral part of designing the project; construction/demolition/relocation costs, 
such as survey, permitting, site preparation, and material/debris disposal costs.] 
(FY13-HMA Unified Guidance Parts V-H.5 and V-H.5.1) 
 

12. Explanation of how the cost estimate was developed. [Cost estimates certified as 
established using an identified nationally published or local cost estimating guides 
must include appropriate documentation demonstrating how the national published 
standard or local cost estimating guide was used (e.g. type of construction and use, 
facility components included, square footage, capacity, etc…). Cost estimates based on 
a contractor's bid or historic costs from another activity require documentation 
demonstrating how the comparison was made (e.g. comparable type of construction 
and use, facility components included, square footage, capacity etc…)]. (FY13- HMA 
Unified Guidance Part V-H.5) 
 

13. List and description of any existing or resulting materials to be salvaged; if 
applicable, cite credits applied in the project cost estimate. [i.e., if any salvaged 
material is sold, the proceeds from the sale need to go toward lowering the total 
project cost.] (FY13-HMA Unified Guidance Parts V-H.5.1 and HMA addendum A.7) 
 

14. Indication of items for which cost may change, such as a price quoted by a 
contractor that is valid for a specific period of time or activities that might trigger 
changes in the overall project cost. (FY13-HMA Unified Guidance Part V-H.5)- 
(Neither contingency nor escalation cost are permitted as individual line items in the 
cost estimate.) 
 

15.  Additional information/comments to help clarify or justify project feasibility and 
effectiveness. 

 
 
Phase 2 Scope 
Phase 2 services shall be authorized by the City/County prior to any work being done by 
the selected consultant, and it is likely such authorization will be contingent upon the 
City/County successfully acquiring grant funds. This work is anticipated to include the 
development of construction plans and specifications for the official project. Included, as 
part of this work is any related work to ensure adequate engineering and design, which 
may include, but are not limited to, soil borings, Archeological Phase 1 services, permit 
acquisition as needed, and other testing, monitoring, modeling, or sub consultant type 
work. As part of this phase of work, the selected consultant shall work with Iowa DNR to 
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ensure that the design of the project and related parts comply with state and federal 
regulations. Additionally, the engineering firm shall work with Iowa HSEMD and FEMA 
officials to ensure compliance with all FEMA regulations. Phase 2 services shall also include 
services up to the bid letting process, and so will include preparing bid packets for bid 
letting. Depending upon contract negotiations with the firm selected to perform Phase 2 
engineering services, the work of this phase may also extend to include assisting the 
City/County in review of bids and selection of one or more contractors to do construction 
or other necessary work to complete the project. 
 
Phase 3 Scope 
Phase 3 services shall include all construction observation and monitoring services 
following the bidding process including, but not limited to, conducting a pre-construction 
conference, regular progress meetings, construction site observation (sufficient to ensure a 
successful project), review and approval of pay applications, monitoring of XXX 
requirements (if applicable), and other normal construction observation services. 
Depending upon contract negotiations with the firm selected to perform Phase 3 services, 
the work of this phase may also include assisting the City/County in review of bids and 
selection of one or more contractors to do construction or other necessary work to 
complete the project.  
 
The selected firm(s) shall work with City/County staff and the City/County’s selected grant 
administrator throughout all three phases of the project. 
 
TIMELINE 
The City/County desires to proceed with Phase 1 and development of a Hazard Mitigation 
Assistance grant application immediately for the potential to submit a project grant 
application to Iowa HSEMD by _____, 20____. All Phase 1 work outlined above will need to be 
completed by the XXth of XXX at the latest. 
 
Proposals must be submitted no later than noon on____, 20____. 
Proposals will then be evaluated by a review committee who will score the proposals per 
the selection criteria, and rank them from highest scoring to lowest, for each phase. 
The Committee’s rankings will be transmitted to the ________, who will then begin contract 
negotiations with the highest ranked firm(s). 
Contracts will be drafted and then presented to the City Council/Board of Supervisors for 
approval. 
Upon approval of the City Council/Board of Supervisors for the contract with the firm to 
perform Phase 1 work, work will begin immediately on Phase 1. If the firm selected for 
Phase 1 is not chosen to perform the work for phase 2, then contract negotiations with the 
firm(s) to perform the work for phases 2 and 3 may be delayed until the City/County is 
notified it will receive FEMA HMA grant funds. (If the City/County is not awarded such 
grant, no contract for phase 2 or phase 3 may be executed.) 
Following submission of the application in_____ 20__, Iowa HSEMD will submit the 
application to FEMA upon final review and funding availability. Notice of award is 
anticipated in____20__. Phase 2 and Phase 3 will not be initiated until approved by City 
Council / County Board of Supervisors. 



 

64 
  

PROPOSAL FORMAT 
Every consultant that desires to submit a proposal for this work shall do so in compliance 
with this section of this RFP. Variances from these regulations may result in the proposal 
being disqualified. The City/County reserves the right to modify these requirements in the 
best interest of the City/County. 
 
All Proposals Shall: 

• Be formatted on 8.5 x 11 sized paper. 
• Be limited to not more than 10 pages (duplexed) or 20 single-sided pages not 

including the cover page and cover letter (limited to two pages). 
• Not include any font less than 11 point. 
• Include two paper copies with original signatures and one digital copy either on a 

USB Flash Drive or emailed to XXX prior to the deadline. 
• Submitted prior to the deadline of XXX at noon Central Standard Time. 

 
All proposals shall include the following information: 
 
Section 1 – Consultant Overview: 

• Experience with FEMA Hazard Mitigation Assistance grant programs (HMGP, PDM, 
BRIC, and/or FMA) 

• Description of similar projects the firm has successfully completed 
• A summary of the key personnel to be involved in the project including a brief 

history of their experience and ability to work with the City/County to complete the 
project. 

• References. Please provide at least three references of clients that the City/County 
has done work for in the past and who can speak to the firm’s ability to work with 
the client, state, and federal organizations to achieve the desired outcomes. 

• Description of firm’s professional errors and omissions coverage 
• Copy of professional licensure 

 
Section 2 – Availability: 

• A clear indication of which phases the firm is interested in performing, whether it be 
all phases, two phases, or just one. If not interested in all phases, indicate which 
specific phases the firm is submitting a proposal for: 1, 2, and/or 3. 

• Description of organizational capacity to complete all necessary activities on time 
and within budget 

• A review and confirmation of the understanding of the project scope and timeline. 
• A statement that your firm can achieve the desired outcomes for work as outlined in 

this RFP, for the specific phases the firm is submitting the proposal. 
 
The City/County reserves the right to reject all submissions and re-issue the RFP. The 
City/County reserves the right to reject all submissions for phase 2 and re-issue the RFP for 
phase 2, but if it does so after selecting the firm for Phase 1, the firm selected to do Phase 1 
work will be excluded from competing for selection in the Phase 2 RFP process [this is to 
ensure compliance with 2 CFR 200.319(b)]. The City/County reserves the right to reject all 
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submissions for phase 3 and re-issue the RFP for phase 3, but if it does so after selecting 
the firm(s) for Phase 1 and/or Phase 2, the firm(s) selected for Phase 1 or 2 will be 
excluded from competing for selection in the Phase 3 RFP process. 

Proposals shall be submitted to the City/County of XXX no later than noon, Central 
Standard Time on XXX. The City/County is not responsible for late or misdirected 
submittals. Proposals not received by the deadline will be rejected and not considered as 
part of this solicitation. 

SELECTION PROCESS 
Statements of Qualifications/ Proposals will be evaluated by a review committee and the 
firm(s) that demonstrates the qualifications to best meet the project needs will be selected. 
To help with review the City/County will use the following matrix for review of the 
proposals: 

Phase 1 Selection Criteria Available Points 
Experience providing engineering & design pre-requisite to 
developing a FEMA BCA X 
Firm Experience with projects similar to proposed project Y 
Firm’s Ability to Meet Timeline (i.e. staff capacity) C 
Project Team experience X 
References Y 

Phase 2 Selection Criteria Available Points 
Firm Experience with projects similar to proposed project C 
Firm’s Ability to Meet Timeline (i.e. staff capacity) X 
Project Team experience X 
References X 
Points if ranked highest for phase 1 Z 

Phase 3 Selection Criteria Available Points 
Firm Experience with projects similar to proposed project C 
Firm’s Ability to Meet Timeline (i.e. staff capacity) X 
Project Team experience X 
References X 
Points if ranked highest for phase 2 Z 

Upon selection of the qualified firm(s), contract negotiation will take place to develop a 
contract with the firm for engineering services at a fair and reasonable price to complete all 
work necessary for the particular phase and shall include not-to-exceed amounts for broad 
categories of work within the phase. The City/County will not compensate the consultant 
above the maximum not-to-exceed amounts agreed upon in the signed contract for each 
phase of work. If fair and reasonable prices cannot be negotiated with the firm that ranks 
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highest for a particular phase, the City/County will select the next highest ranked firm and 
attempt to negotiate a contract with that firm. 
 
The selected consultant(s) shall be eligible to work on federal projects and shall not be 
disbarred from federal work. The selected consultant(s) shall agree to abide by and sign a 
contract that includes any federal language that FEMA or Iowa HSEMD would require of 
those contracts. The selected firm(s), once selected, shall provide a sample agreement for 
services to be reviewed by Iowa HSEMD prior to execution. 
 
QUESTIONS 
Anyone having questions on the RFP may contact the City/County of XXX, Name here, and 
title here by email at XXX. 
 
PROPOSALS ARE DUE BY NOON CENTRAL STANDARD TIME, XXX. THE CITY/COUNTY 
WILL EVALUATE OFFERORS FOR PHASE 1 SEPARATE FROM PHASE 2, AND OFFERORS 
FOR PHASE 2 SEPARATE FROM PHASE 3, SO THAT IT IS POSSIBLE THAT THE FIRM 
SELECTED FOR PHASE 1 MAY NOT BE THE SAME AS THE FIRM SELECTED FOR PHASE 
2 WHICH MAY NOT BE THE SAME AS THE FIRM SELECTED FOR PHASE 3.
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A Program for Integrating Operations   
for Watershed Approach Flood Risk Reduction 

 
Each of the four strategies explained above, individually and singly, can help local officials 
achieve flood reduction through a watershed approach. However, success is more likely if 
all four strategies are tied together in a single program. Such a program should accomplish 
each strategy, not separately, but in a unified manner – more as “phases” in a single, 
coordinated effort. In general, the strategies already follow one another chronologically, so 
a phased approach should work well. 
 
Having all the strategies or phases in a single program would also permit efficiencies in 
performing activities the phases have in common. The strategies, or phases, have two 
broad activities they all share: 

• Coordinating and integrating the efforts of various agencies 
• Guiding local officials in their endeavors to reduce flooding. 

 
A successful program would need to include staff who could provide this coordination and 
guidance. Besides providing coordination and guidance, staff would also have to oversee 
completion of core activities associated with each of the four phases. While most 
coordination and guidance activities likely would be performed personally by program 
staff, most of these other activities could be entrusted to other agencies or contracted out. 
Proposed program activities for the various phases are summarized below, with activities 
listed under the sub-headings of “Coordination”, “Guidance”, or “Core Activities”. 
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Phase 1: Initial Examination of Potential of Using a Watershed Approach to Reduce 
Floods 

The primary purpose of the first phase is to determine what areas are likely candidates for 
successfully using a watershed approach to reduce flooding. The jurisdictions that are in 
the best candidate areas would then move on to the second and subsequent phases. 

What would be ideal would be to analyze all the watersheds in the state and see which have 
the highest POWAR ratios. Then, program staff could reach out to the jurisdictions in those 
watersheds and alert them of the potential and opportunities of using a watershed 
approach. However, the data for making such analyses is not currently available for all 
areas. In addition, even if it was, it takes time to complete such analyses. While data 
collection and analysis efforts progress, communities will continue, as they have been, to 
reach out to various agencies for help with their flood issues. As each community reaches 
out to whatever agency, agencies integrated into the program should be prepared to offer 
the community some preliminary analysis of the potential of using a watershed approach 
to reduce flooding. 

An avenue for integrating agencies in a single program like this already exists – it is the 
Silver Jackets program. Nearly every state has a Silver Jackets Team that is co-sponsored by 
USACE and a state agency (e.g. Iowa HSEMD). A Team includes several different federal and 
state agencies. For instance, Iowa’s Silver Jackets Team (officially called the “Iowa Flood 
Risk Management Team”) has the following charter member agencies: HSEMD, Iowa DNR, 
Iowa Economic Development Authority, Iowa Department of Transportation, Iowa 
Department of Agriculture and Land Stewardship, USACE, FEMA, NRCS, US Geological 
Survey, US Housing and Urban Development, National Weather Service, Iowa Flood Center, 
and the Iowa Floodplain and Stormwater Management Association. When a community 
comes to one of these agencies with a flood issue, the agency can direct the community to 
complete a simple questionnaire to get the community started in this program and initiate 
analysis to discover their potential of using a watershed approach. (An example of such a 
questionnaire can be found at this link.) 

However, a community is connected with this program; staff would consult with 
community representatives and help them understand the POWAR Ratio for the 
community’s watershed. As shown in the diagram above, if a community feels the potential 
of using a watershed approach for flood reduction is high enough, they can move on to the 
second phase of the program. 

Phase 1 Core Activities 

• Using existing flood maps (from 1D models), identify locations most impacted by 
fluvial flooding (estimated in dollar damage, from rivers flooding buildings or 
overtopping roads, for example) 

• Provide 2D modeling to map pluvial flooding and, as new 2D models ran, identify 
locations impacted by pluvial flooding (the 2D method maps areas with small 
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watershed areas, includes water flow from 2 dimensions, and provides an opportunity 
to identify where and why flooding is happening in many places where it is currently 
not understood) 

• For watersheds with flood impacts, calculate the ratio of flood impact to watershed 
area in order to estimate the potential of using a Watershed Approach to reduce 
floods ( i.e. calculate the POWAR Ratio) 

• Alert communities with highest POWAR ratios of the potential for watershed 
approach flood reduction and give them a how-to guide 

• Begin collecting data on local roads that overtop, and thus identify potential locations 
for watershed approach flood reduction 

Coordination Activities 

• Coordinate with agencies to run 2D modeling and estimate flood losses in a consistent 
method 

• Work with different agencies so that any of them can calculate POWAR ratios, 
consistently using the same method 

• Get help from multiple agencies to calculate POWAR ratios 

Guidance Activities 

Explain to those interested in using a watershed approach the factors that influence 
the potential for successfully using a watershed approach for flood reduction, and 
the pathway to funding 
 

Phase 2: Determine streamflow reduction and storage necessary to reduce flood 
impacts 
After a community discovers in Phase 1 that a watershed approach is worth considering, 
they will need to find what kind of flow reduction is necessary in order to see reduction in 
flood impact. They would also need guidance about which watershed approach methods 
can provide that flow reduction and necessary floodwater storage. Practices vary greatly as 
to their ability to store water, often depending on the standards or design level of such 
practices. Communities would need guidance about these standards as well. 
 
In Phase 2, the Program could help communities by providing this analysis and guidance 
through the following activities: 
 
Phase 2 Core Activities 
 
• Provide engineering assistance to show a community what flow reduction is necessary 

in order to see reduction in flood impact (assistance could come from RiskMAP, a Silver 
Jackets Team agency, or a contractor) 

• Direct jurisdictions and watersheds to resources that help identify the best sites for 
watershed practices, such as ACPF, aerial photos, etc
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Coordination Activities 
 
• Solicit USACE, RiskMAP, other agencies and programs to provide preliminary 

engineering 
• Coordinate among various agencies to find common standards and protocols for use 
• Help navigate permitting processes, like for wetland and stream mitigation, and set up 

systems and protocols for others to follow more easily 
 
Guidance Activities 
 
• Help local jurisdictions and watershed proponents understand how much different 

practices will detain, infiltrate or divert flood water (for the recurrence intervals at 
which flooding occurs) 

• Provide guidance about getting assistance for different kinds of watershed approach 
methods, which agencies can help with which methods, and their standards and 
requirements 

 
Phase 3: Engineering and other technical assistance necessary to get grant funds 
Once a community knows what watershed approach methods may viably result in flood 
reduction, they will need to plan and design these methods and find funding to implement 
them. Communities will need to do rather substantial design work in order to show in 
grant applications that the project is technically feasible and that all factors (e.g. 
environmental impacts) have been adequately evaluated and considered. In addition, many 
grant programs require evidence that the benefits of a proposed project will be greater 
than the costs. Phase 3 will help communities accomplish these design and review activities 
through one of these possible pathways (see diagram above): 
 

A. Local entity alone pays for engineering, benefit-cost analysis, etc. needed for HMA 
application 

B. Pursue BRIC Project Scoping to prepare engineering, benefit-cost analysis, etc. 
needed for HMA application (and get information needed for Preliminary 
Investigation Feasibility Report required for WFPO program) 

1) After Project Scoping project done, the jurisdiction could apply for HMA to 
fund construction and implementation, AND/OR 

2) After Project Scoping project, jurisdiction could request funds from NRCS to 
complete a WFPO Watershed Plan 

C. Help get information needed for Preliminary Investigation Feasibility Report (PIFR), 
and then community would be able to request funds from NRCS to complete a WFPO 
Watershed Plan 

D. Help get information needed for PIFR and help provide engineering, benefit-cost 
analysis, etc. needed for HMA application 

1) The jurisdiction could then apply for HMA to fund construction and 
implementation, AND/OR 

2) Jurisdiction could request funds from NRCS to complete a WFPO Watershed 
Plan
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Phase 3 Core Activities 
• Provide help with procurement of qualified engineering firms (appendix has a sample

Request for Proposals that local entities can use as guide for procuring engineer in a
manner consistent with federal procurement standards10)

• Procure several engineers under a state contract from whom local jurisdictions could
choose

• Alert communities to BRIC opportunities for Project Scoping or non-cash FEMA
Technical Assistance and assist with application

• Help watershed and NRCS with preparation of PIFR (PIFR is a prerequisite for a
watershed getting funding for a WFPO watershed plan, which is itself a prerequisite for
getting WFPO funding for projects)

Coordination Activities 
• Coordinate with NRCS and other agencies (particularly agencies on Silver Jackets Team)

to get information needed for PIFRs

Guidance Activities 
• Provide template on RFP for procuring engineer
• Provide communities information and guidance on hiring engineers pre-selected

through State procurement process
• Guide communities through process of applying for BRIC Project Scoping or BRIC

Technical Assistance

Phase 4: Funding for implementation 
“Funding” is the step most people first consider when they think about how to help local 
communities with reducing floods through a watershed approach. However, this step is 
last, not first, because the other steps or phases must be completed in order to determine 
that a watershed approach will be a viable and cost effective strategy to actually reduce 
flood impacts (and not just reduce flow). 

Any of the following funding assistance tactics could help encourage watershed approach 
projects that reduce flooding. Not many jurisdictions would likely put forth the effort to 
develop a watershed approach flood risk reduction project and bring it to fruition without 
help through one of the following: 

Phase 4 Core Activities 
• State or non-profit organization (NPO) pledge additional 5% non-federal match to

watershed approach projects (so non-federal match is 30%) and thus increase the
chances of the project getting a BRIC award

• For each home that will no longer be in the flood area due to a watershed approach
project, contribute at least 10% of the would-be acquisition cost toward the project
cost

• Find watersheds that are good candidates for both water quality improvement and
watershed approach flood reduction and bring in state and/or NPO funding to

10Per requirements of 2 CFR Part 200 
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match federal HMA funding (which pays 75% of costs) for watershed approach 
projects there 

• As applications come in for consideration for using state flood mitigation funds,
conduct brief analysis to determine if the POWAR Ratio reveals a high potential of
using a watershed approach to reducing floods. If so, state flood mitigation funds
could be used to pay for further engineering and study to determine costs and
benefits of a watershed approach. These costs and benefits could be compared to
the costs and benefits of other flood mitigation methods before those who award
such state funds make their award determinations on what projects and methods
they will fund.

• To facilitate watershed approach flood reduction projects funded by WFPO, the
state and/or NPOs could commit to funding needed land and easement acquisition

• Inform legislative bodies about watershed approach flood reduction and see if they
would like to:

o Create a special fund just for watershed approach flood reduction projects
OR

o Direct a portion of water quality improvement funds to be set aside for, or
priority given to, projects that also reduce flooding
OR

o Direct a portion of flood mitigation funds to be set aside for, or priority given
to, projects that also improve water quality

Coordination Activities 
• Coordinate with state and federal agencies that encourage water quality

improvement projects to develop watershed approach projects that could use water
quality improvement funds and be eligible for HMA funding

• Coordinate with NPOs to develop watershed approach projects that could use their
funds and be eligible for HMA funding

• Coordinate with NRCS, NPOs and state agencies to find funds for land and easement
acquisition needed as part of WFPO projects

• Coordinate with legislative committees

Guidance Activities 
• Provide guidance to communities on all the various funding opportunities.

Our goal is to provide universal access to this document, but this is a work in progress. 
Please email HSEMDPIO@iowa.gov to request a fully accessible document.

mailto:HSEMDPIO@iowa.gov
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