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Benefit Cost Analysis 

The BCA was prepared by Fishbeck, Thompson, Carr & Huber, Inc. (www.ftch.com) with 

input from River Restoration (www.RiverRestoration.org.). Fishbeck, Thompson, Carr & Huber, 

Inc. are under contract with the city of Grand Rapids. Their BCA was submitted to the city’s 

staff for their review and approval. It was then forwarded to the applicant, the state of Michigan, 

for their review and approval.  The BCA narrative was prepared by Capital Access, Inc., who is 

under contract with the applicant, the state of Michigan, to draft the response. The lifecycle cost 

was calculated by Jason Carey of River Restoration, Inc. and the City of Grand Rapids Parks 

Department. The Flood Damage information used for the Resiliency Value is based on the 2015 

building value.  Damage percentages for residential structures are based on the U.S. Army Corps 

of Engineers Economic Guidance Memoranda EGM 04-01 and EGM 01-03.The breakdown of 

the percent of homes with basements in Michigan was obtained from Table 3.4 in the FEMA 

Hazus-MH Technical Manual. The Environmental Value is for the restoration of 80 acres of 

Sturgeon habitat, with the dollar amount based on the 2010 USGS expenditure for 1 acre 

Sturgeon Spawning Habitat applied to 80 acres. The Social Value was determined for the 

enhancement of a 2.2-mile stretch of the Grand River through downtown Grand Rapids, which 

will support new and enhanced tourism associated with recreational activity such as kayaking, 

fishing, rafting, stand-up paddling, wading and other forms of water and riverfront recreation.  It 

is based on a study conducted by Anderson Economic Group, available here 

http://grandrapidswhitewater.org/economic-impact-study/  The Economic Revitalization Value is 

based on the 569 commercial, 100 industrial and 3,210 residential units  in the flood zone that 

will no longer be required to purchase flood insurance once the project is complete. 

http://www.ftch.com/
http://www.riverrestoration.org/
http://grandrapidswhitewater.org/economic-impact-study/
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The full cost of the Urban Resiliency covered project is $335,000,506 ($163,087,780 from 

CDBG-NDR and $171,912,726 in direct and supporting leverage). The annual operations and 

maintenance costs is estimated to be $725,000 annually. The proposed Urban Resilience project 

will reduce the effects of future flooding during the projected more intense rain events by the 

removal of obsolete dams, providing 3’ of additional flood protection freeboard along key 

reaches of the river and the evolution from a gray to green flood protection system at 11 

opportunity sites along the Grand River, connected by an urban trail system. 

From 1931 through 1996, the amount of precipitation falling during week-long, once a year 

precipitation events increased by 25% to 100% in a broad region from the central Great Plains 

through the southern Great Lakes basin.  Precipitation events lasting two days that occurred, on 

average, once in 5, 10, and 20 years all became substantially more frequent since the early 1960s 

(http://glisa.umich.edu/climate/extreme-precipitation).  

The authors of Climate Change and Great Lakes Water Resources, 

(http://online.nwf.org/site/DocServer/Climate_Change_and_Great_Lakes_Water_Resources_Re

port_FI.pdf ) predict increased variability in timing, intensity, and duration of precipitation under 

global warming conditions, which may also increase the frequency of droughts, and floods in the 

Great Lakes region.  Overall, stream runoff is expected to decrease, and base flow—the 

contribution of groundwater to streamflow—could drop by nearly 20% by 2030.  When intense 

precipitation does occur, projections indicate that soil erosion, land and water quality 

degradation, flooding, and infrastructure failure will be more likely to occur, and overflowing 

combined sewers could contaminate lakes. Michigan constitutes roughly 50% of the entire US 

portion of the Great Lakes watershed 

(http://www.lre.usace.army.mil/Portals/69/docs/GreatLakesInfo/docs/CoordinatedGreatLakesPh

http://glisa.umich.edu/climate/extreme-precipitation
http://online.nwf.org/site/DocServer/Climate_Change_and_Great_Lakes_Water_Resources_Report_FI.pdf
http://online.nwf.org/site/DocServer/Climate_Change_and_Great_Lakes_Water_Resources_Report_FI.pdf
http://www.lre.usace.army.mil/Portals/69/docs/GreatLakesInfo/docs/CoordinatedGreatLakesPhysicalData/CoordinatedGreatLakesPhysicalData-May1977-MediumRes.pdf
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ysicalData/CoordinatedGreatLakesPhysicalData-May1977-MediumRes.pdf).    In the absence of 

a stormwater management plan that includes low-impact development and green infrastructure, 

more and stronger precipitation could also affect harbor channels. Increased erosion and buildup 

of underwater silt and debris will decrease channel depth resulting in a need for more dredging. 

The Third National Climate Assessment for the Great Lakes Region from June 2014 reported 

that changing land use and expanding urbanization are reducing water infiltration into the soil 

and increasing surface runoff.  These changes exacerbate impacts, including flooding, caused by 

increased precipitation intensity.  Impervious surfaces, combined with more frequent extreme 

precipitation events, have led to over-taxed stormwater systems failing throughout the Great 

Lakes region.  These failures resulted in combined sewer overflows and wastewater treatment 

plant shut downs.  While this would be a problem for any community, this is especially 

problematic for the Great Lakes since they provide drinking water to more than 40 million 

people and are home to more than 500 beaches (Patz et al.  2008).   

Increased precipitation intensity also increases erosion, damaging ecosystems and 

augmenting delivery of sediment to the rivers and eventually to the ports.  Increased storm-

induced agricultural runoff and rising water temperatures have increased non-point source 

pollution problems in recent years (Mishra et al.  2010).  This has led to increased phosphorus 

and nitrogen loading, which in turn is contributing to more and prolonged occurrences of low-

oxygen “dead-zones” and to harmful, lengthy, and dense algae growth in the Great Lakes and 

other Midwest water bodies (Scavia et al.  2014; Michalak et al.  2013).  

The components of the Urban Resilience Project are the removal of five obsolete dams, 

providing an additional 3’ of flood protection freeboard along key reaches of the river and the 

evolution from a gray to green flood protection system at 11 opportunity sites connected by an 

http://www.lre.usace.army.mil/Portals/69/docs/GreatLakesInfo/docs/CoordinatedGreatLakesPhysicalData/CoordinatedGreatLakesPhysicalData-May1977-MediumRes.pdf
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urban trail system. The dam removal will reduce the river’s base flood elevation by up to one 

foot over two miles, helping to improve the river’s overall health and protect thousands of 

predominately low- to moderate-income residential properties and businesses adjacent to the 

river. The number of homes – in a predominately low- to moderate-income area – that would be 

protected is upwards of 11,331 with a total SEV of $403,000,000. The $403,000,000 of SEV 

represents one-half of the market value of these homes. The removal of obsolete dams would be 

done in a reach of river that drops 18 feet through downtown Grand Rapids, reestablishing the 

City’s namesake whitewater rapids.  

The Grand Strategy’s 11 opportunity sites will evolve from a gray to green flood protection 

system connected by an urban trail system. The plan is to remove the rigid original floodwalls at 

strategic locations in the urban core – including old industrial sites, underutilized parks, and 

surface parking lots – and install more nature-based, multi-purpose infrastructure while also 

dramatically increasing the level of flood protection. These reimagined opportunity sites will be 

complimented by proposed property acquisitions upstream of the urban core which will become 

part of the comprehensive Kent County Parks system. Maintained as green space and passive 

recreation areas, these sites will provide additional flood resilience while increasing recreation 

opportunities and further economic development through enhanced property values for the areas in 

which these new resiliency parks will be located. 

The reimagined sites will feature wetland terraces, vegetated berms and a tiered approach to the 

river banks that improve storm water management and significantly strengthen the region’s and the 

City’s ability to absorb and endure major flood events. The innovative landscape design also will 

support habitat restoration, establish new open space and greatly expand public access to the Grand 

River. 
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The 2013 floods that are the qualifying disaster for this application was less than a 25 year 

flood event. With the predictions for increased precipitation intensity comes the likelihood of 

more 25, 50, or even 100 year events. Failure to implement this project will leave the community 

vulnerable to significantly more flood damage in the future. We are not aware of any risks to the 

ongoing benefits of the project, nor do we  see any challenges  with implementation.  The usual 

issues with a project of this type are with easements and permitting.  The engineering firm of 

Fishbeck, Thompson, Carr & Huber, Inc. have confirmed that the project is set in both areas  and 

that all necessary planning for this project is complete.
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Costs and Benefits by Category

Page No. in Factor 
Narratives or BCA 

Attachment 
Reference

Qualitative Description of Effect and 
Rational for Including in BCA

Quantitative Assessment*
 Monetized 

Effect  (If 
Applicable) 

Uncertainty

Strengthening Urban Resilience  $ (335,000,506)

Grand River Whitewater Rapids 
Restoration

Grand River 
Revitalization S1

Grand River Commission  commitment 
to long term Operations, Management, 
Repair, Replacement, and 
Rehabilitation of Grand River 
Revitalization

NPV 7% of $50K annual OMRRR 
expenditure over 50 year lifetime

 $         (690,000) 20%

Operations and Maintenance 
Estimate for New River Corridor 
Parks and Public Spaces

Parks O&M Sheet
Add 45 acres of new parks/public spaces 
@ $15,000 per maintained acre = 
$675,000

NPV 7% of $675,000 annual 
OMRRR expenditure over 20 year 
lifetime

 $     (9,315,504) 20%

Residential Property Damage  $     96,069,385 20%
Comm/Ind Property Damage  $   141,425,859 20%

High-Value Tax-Exempt Property 
Damage**

Tax-Exempt Flood 
Damage Sheet

 $   212,991,034 20%

Grand River Whitewater Rapids 
Restoration

Grand River 
Revitalization S1

Restoration of 127 acres of the Grand 
River through downtown Grand Rapids, 
which will support sturgeon spawning, 
freshwater mussel habitat and other 
diverse aquatic habitats.  

USGS Expenditure on 1 acre 
Sturgeon Spawning Habitat 2010 
applied to 80 acres of similar 
habitat in restoration

 $     80,000,000 20%

Grand River Whitewater Rapids 
Restoration

 Annualized 
estimate by 
Anderson 
Economic Group.  
http://grandrapid
swhitewater.org/
ecgeraonomic-
impact-study/ 

Enhancement of a 2.2-mile stretch of 
the Grand River through downtown 
Grand Rapids, which will support new 
and enhanced tourism associated with 
recreational activity such as kayaking, 
fishing, rafting, stand-up paddling, 
wading and other forms of water and 
riverfront recreation.  

NPV 7% of $15.9M annual impact 
over 50 year lifetime

 $   219,432,000 20%

Reduced Insurance Costs for 
Businesses, first year

There are 569 commercial and 100 
industrial businesses in the flood zone 
requiring flood insurance.

Commercial flood insurance rates 
estimated based on SEV

 $        1,983,237 20%

Reduced Insurance Costs for 
Businesses - assume 25 years of 
insurance premiums (starting end 
of year 1)

Same number of properties, assume 25-
years of insurance premium savings. 
Starting end of year 1

Assume no rate escalation; 
discount rate of 7%

 $        7,653,852 20%

Reduced Insurance Costs for 
Residences, first year

There are 3,210 residences in the flood 
zone requiring flood insurance.

Residential flood insurance rates 
estimated based on SEV

 $        3,210,000 20%

Reduced Insurance Costs for 
Residences - assume 25 years of 
insurance premiums (starting end 
of year 1)

Same number of properties, assume 25-
years of insurance premium savings. 
Starting end of year 1

Assume no rate escalation; 
discount rate of 7%

 $     12,388,265 20%

  

 $   430,147,621 

Strengthening Urban Resilience BCA

Flood Insurance 
Sheet

Flood Damage 
Cost Estimate 

Flood Insurance 
Sheet

Project Costs

TOTAL BENEFITS LESS COSTS

Life Cycle Costs

Resilience Value

Environmental Value

Social Value/Community Development Value

Economic Revitalization


