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Figure 5.3: Populated Areas Not Included in Proposed Nonstructural Program (High Budget): 
Colors Showing Associated Current Flood Depths (Top) and Average Low- to Moderate-Income 

Levels (Bottom) 

 

 

To provide a more concise summary of locations of elevations for the proposed nonstructural 
project, Figure 5.4 maps the number of structures mitigated by U.S. Census block group for the 
high-budget proposed project. The shading represents the number of structures from 0 (white) to 
400 (dark green). The majority of the elevations are concentrated in two Census block groups in 
Plaquemines Parish and three block groups in Terrebonne Parish. 
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Figure 5.4: Number of Structures Mitigated by Block Group for the High-Budget Proposed Project 

 
 

Benefit Cost Analysis for Recommended Project 
As part of the selection of the proposed project, the State evaluated the benefits and costs of 

the different project variants. As shown in Figure 5.5, the recommended project provides 
significantly higher benefits than costs at the parish level—NPV results are $106 million, 
$2.5 million and $23 million for Terrebonne, Lafourche, and Plaquemines parishes, 
respectively.9 The corresponding BCRs are 2.4, 1.4, and 1.2. At the higher budget, net benefits 
increase for Terrebonne Parish to $139 million (BCR=2.4) and slightly decline in Plaquemines 
Parish to $11.2 million (BCR=1.1). There is uncertainty on both the benefits and costs sides, but 
these numbers are certainly encouraging. 

                                                
9 The results presented assume that benefits change over time linearly between the Year 1 and Year 50 estimates. 
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Figure 5.5: Costs, Benefits, and Net Benefits (Red Line) for the Medium-Budget Proposed Project 

 
 
NOTE: BCRs under the medium-budget levels for Terrebonne, Lafourche, and Plaquemines parishes are 2.4, 1.4, 
and 1.2, respectively. 

 
The distribution of net benefits across the block groups is significant—both in terms of total 

size and sign. As Figure 5.6 shows, 14 out of 23 block groups (61 percent) show positive net 
benefits and BCRs greater than 1. As expected, the majority of the net benefits are concentrated 
in a few block groups. These are areas where there are valuable assets and also where flood 
depths are high enough to produce sizable damages but low enough to make elevation of 
structures a feasible and cost-effective option. As noted earlier, the majority of such areas are 
located in Terrebonne Parish. 
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Figure 5.6: Net Present Value (Horizontal Axis) and Benefit-Cost Ratio (Label and Color) for Each 
Block Group for the Medium-Budget Proposed Project 

 

Comparisons with Alternative Project Variants 

The State selected the recommended project by considering the full range of project variants 
and how different specifications led to different mitigation patterns, as well as net benefits. 

Mitigation and Cost 

Figure 5.7 shows how the number of structures elevated by block group for the proposed 
nonstructural project compares with that for a project variant. The map on the left shows how 
many structures are elevated in each block group in the medium-budget proposed project. The 
map on the right shows the changes in the counts of structures to be elevated when the project 
definition strategy focuses on the LMI metric alone, instead of the combined criterion that 
factors in LMI, cost-effectiveness, and flood depth. In Terrebonne Parish, defining the project 
based on LMI alone focuses project work more heavily on the Census block that has the highest 
proportion of LMI properties. In Plaquemines Parish, defining the project based on LMI alone 
spreads investment to sparsely populated coastal areas. 
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Figure 5.7: Varying the Strategy Used for Project Definition, Low- to Moderate-Income Metric 

 
Figure 5.8 is similar to Figure 5.7 but compares the proposed project with a variant in which 

the project definition strategy focuses spending in areas where the 100-year flood depths (under 
current conditions) are highest. Defining the project based on flood depths alone has the effect of 
spreading spending more evenly across the block groups in both Terrebonne and Plaquemines 
parishes. 

Figure 5.8: Varying the Strategy Used for Project Definition, Flood Depth Metric 

 
 

The results in Figures 5.7 and 5.8 are similar for Lafourche Parish, since under both cases 
only 47 structures are recommended for elevation, at a cost of approximately $7 million. As this 
total cost is below the budget, the same areas are included in the project regardless of the 
selection criteria used. 

Benefit Cost Analysis Comparisons 

The State also compared project variants based on benefit-cost performance. Table 5.2 lists 
summary statistics on the benefits and costs for medium budget project variants by parish. The 
columns in the table are: 

• project cost 
• benefits in terms of reductions in EAD in Year 1 
• benefits in terms of reductions in EAD in Year 50 
• sum of discounted benefits across all 50 years 
• NPV 
• BCR. 
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The results are color coded by BCR value—more-favorable results are colored a darker 
shade of green; results reflecting a BCR value less than 1 are colored red. 

The proposed project (using the composite criterion), has a positive NPV and a BCR greater 
than 1 in each of the three target areas considered here and is better than or equal to all other 
options.10 For reasons already described, all variants are equivalent in Lafourche Parish. In 
Plaquemines Parish, projects that are formulated based solely on Year 50 flood depths or LMI 
properties yield negative NPVs and BCRs below 1. This result is consistent across the other 
budget levels (not shown). The reason for this is that properties with high LMI and 50-year flood 
depths also tend to be exposed to greater risk and/or have lower total structure and asset values. 
Projects that prioritize Year 50 flood depths or LMI may forgo more cost-effective investments 
in areas that face more-moderate risks (where nonstructural solutions perform best) and/or have 
relatively higher-value properties. This trade-off speaks to the value in the composite criterion 
used for the proposed project that focuses on LMI, current flood depths, and cost-effectiveness. 

In Terrebonne Parish, all project variants perform well. Terrebonne Parish is exposed to 
small and frequent storm events. Nonstructural elevation is particularly cost-effective at reducing 
risks to this type of threat. Since the EAD performance metric captures benefits from (current 
and future estimates of) surge events ranging from the five-year to 2,000-year flood, the 
performance of nonstructural projects in Terrebonne Parish is relatively high.

                                                
10 In Plaquemines Parish, the variant based on Year 1 flood depths has a slightly higher NPV ($23.2 million versus 
$23.1 million). 
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6. Discussion 

This evaluation of nonstructural projects represents an important step forward in policy 
design and assessment of nonstructural risk mitigation options for coastal regions. The method 
shown here can support the formulation of large-scale nonstructural projects of the type that are 
needed to achieve the goals of the Louisiana Coastal Master Plan. Specifically, this method 
constitutes an advance over standard practice by 

• using outputs from a detailed flood risk model that incorporates changes in the future 
coastal landscape and storm hazard, rather than relying on static flood maps 

• considering a broad range of events—from five-year to 2,000-year flood events—instead 
of focusing on a single (i.e., 100-year) event or small number of recurrence intervals only 

• incorporating additional selection metrics, such as LMI and RL, when formulating 
projects. 

Importantly, this methodology takes a “deliberation with analysis” approach to providing 
technical analysis (i.e., flood risk assessments) to support decisionmaking (i.e., developing 
nonstructural flood mitigation programs) (Groves et al., 2014; National Research Council, 2009). 
Specifically, this study uses a Planning Tool to explore different possible specifications of 
nonstructural projects and to consider the trade-offs in terms of affected areas, cost, and benefits. 
Further, we have examined how the resulting project compositions change in accordance with 
different policymaker preferences for providing mitigation in LMI areas or regions that have 
experienced RLs in the past. 

The analysis presented here provides Louisiana with an innovative method and new insights 
related to nonstructural risk reduction planning, but it is not without limitations. It relies on a 
single projection of future conditions in one plausible scenario drawn from the 2012 Coastal 
Master Plan analysis. Alternate plausible scenarios might yield different results. Conversely, 
some data inputs are treated as static although conditions will certainly change in the future. 
Examples include the use of historical data on RL properties and LMI populations. 

Nevertheless, this analysis provides a step forward and enables the State to define nonstructural 
projects that complement other risk reduction and coastal restoration projects for the 2017 Coastal 
Master Plan, and improves upon the approach used in 2012 Coastal Master Plan development. 

This approach also could be used to develop nonstructural projects in other communities. 
Flood risk modeling tools, such as CLARA, are increasingly available and can be used to 
evaluate risks over a wide range of flood events. Planning organizations can then augment risk 
data with other metrics, such as LMI or RL data, to identify the communities where nonstructural 
investments should be prioritized. Lastly, the Planning Tool can serve as an example of a useful, 
flexible means of supporting the development of a comprehensive plan for coastal flood risk 
mitigation.   
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 Appendix: Tabular Results by Block Group  

This appendix provides results on the costs and structures mitigated by block group for the 
proposed nonstructural project. Table A.1 shows these results when low-budget levels are 
applied, restricting the spending in each parish. Table A.2 shows similar results when medium-
budget levels are applied and Table A.3 shows the results when high-budget levels are applied. 
Lastly, Table A.4 shows the results when there is no budget limit applied and all structures are 
eligible for elevation. 

Table A.1: Costs and Structures Mitigated by Block Group, Low-Budget Levels 

Block Group ID Parish Cost Structures Mitigated 
220570210003 Lafourche $4,700,000 32 
220570212002 Lafourche $2,400,000 15 
Sum Lafourche $7,100,000 47 
220750501001 Plaquemines $33,100,000 220 
220750501002 Plaquemines $33,000,000 216 
220750504001 Plaquemines $4,400,000 27 
220750507001 Plaquemines $4,400,000 31 
220750508001 Plaquemines $100,000 1 
Sum Plaquemines $75,000,000 495 
221090011002 Terrebonne $2,100,000 14 
221090011003 Terrebonne $3,000,000 18 
221090012021 Terrebonne $10,200,000 63 
221090012022 Terrebonne $10,800,000 68 
221090013001 Terrebonne $22,700,000 150 
221090013003 Terrebonne $500,000 3 
221090014002 Terrebonne $700,000 5 
Sum Terrebonne $50,000,000 321 
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Table A.2: Costs and Structures Mitigated by Block Group, Medium-Budget Levels 

Block Group ID Parish Cost Structures Mitigated 
220570210003 Lafourche $4,700,000 32 
220570212002 Lafourche $2,400,000 15 
Sum Lafourche $7,100,000 47 
220750501001 Plaquemines $33,100,000 220 
220750501002 Plaquemines $46,200,000 302 
220750504001 Plaquemines $4,400,000 27 
220750505001 Plaquemines $400,000 3 
220750505003 Plaquemines $2,400,000 17 
220750507001 Plaquemines $6,400,000 46 
220750507002 Plaquemines $3,000,000 21 
220750507003 Plaquemines $1,000,000 8 
220750508001 Plaquemines $100,000 1 
220750508002 Plaquemines $3,000,000 22 
Sum Plaquemines $100,000,000 667 
221090011002 Terrebonne $8,400,000 53 
221090011003 Terrebonne $4,500,000 28 
221090012021 Terrebonne $13,400,000 83 
221090012022 Terrebonne $17,000,000 106 
221090013001 Terrebonne $27,000,000 182 
221090013003 Terrebonne $500,000 3 
221090014001 Terrebonne $3,500,000 23 
221090014002 Terrebonne $700,000 5 
Sum Terrebonne $75,000,000 483 
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Table A.3: Costs and Structures Mitigated by Block Group, High-Budget Levels 

Block Group ID Parish Cost Structures Mitigated 
220570210003 Lafourche $4,700,000 32 
220570212002 Lafourche $2,400,000 15 
Sum Lafourche $7,100,000 47 
220750501001 Plaquemines $33,100,000 220 
220750501002 Plaquemines $46,200,000 302 
220750504001 Plaquemines $4,400,000 27 
220750504002 Plaquemines $15,800,000 106 
220750505001 Plaquemines $400,000 3 
220750505002 Plaquemines $5,000,000 35 
220750505003 Plaquemines $2,400,000 17 
220750507001 Plaquemines $6,400,000 46 
220750507002 Plaquemines $5,200,000 37 
220750507003 Plaquemines $2,600,000 19 
220750508001 Plaquemines $500,000 4 
220750508002 Plaquemines $3,000,000 22 
Sum Plaquemines $125,000,000 838 
221090011001 Terrebonne $700,000 5 
221090011002 Terrebonne $8,400,000 53 
221090011003 Terrebonne $6,800,000 41 
221090012021 Terrebonne $19,500,000 122 
221090012022 Terrebonne $26,500,000 165 
221090013001 Terrebonne $33,400,000 221 
221090013003 Terrebonne $500,000 3 
221090014001 Terrebonne $3,500,000 23 
221090014002 Terrebonne $700,000 5 
Sum Terrebonne $100,000,000 638 
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Table A.4: Costs and Structures Mitigated by Block Group, No Budget Limits Applied 

Block Group ID Parish Cost Structures Mitigated 
220570210003 Lafourche $4,700,000 32 
220570212002 Lafourche $2,400,000 15 
Sum Lafourche $7,100,000 47 
220750501001 Plaquemines $33,100,000 220 
220750501002 Plaquemines $46,200,000 302 
220750504001 Plaquemines $4,400,000 27 
220750504002 Plaquemines $42,000,000 280 
220750505001 Plaquemines $3,300,000 23 
220750505002 Plaquemines $5,000,000 35 
220750505003 Plaquemines $2,400,000 17 
220750506001 Plaquemines $1,300,000 9 
220750506002 Plaquemines $4,600,000 32 
220750507001 Plaquemines $6,400,000 46 
220750507002 Plaquemines $5,500,000 39 
220750507003 Plaquemines $2,600,000 19 
220750507004 Plaquemines $8,000,000 58 
220750508001 Plaquemines $4,000,000 30 
220750508002 Plaquemines $16,400,000 120 
Sum Plaquemines $185,200,000 1,257 
221090011001 Terrebonne $27,500,000 181 
221090011002 Terrebonne $42,000,000 268 
221090011003 Terrebonne $47,000,000 305 
221090012021 Terrebonne $61,600,000 394 
221090012022 Terrebonne $80,000,000 506 
221090012023 Terrebonne $41,000,000 265 
221090013001 Terrebonne $61,500,000 417 
221090013002 Terrebonne $17,500,000 120 
221090013003 Terrebonne $43,500,000 300 
221090013004 Terrebonne $70,500,000 512 
221090014001 Terrebonne $19,000,000 129 
221090014002 Terrebonne $22,000,000 150 
221090014003 Terrebonne $5,500,000 38 
Sum Terrebonne $538,600,000 3,585 
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