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APPENDIX G. 
ECONOMIC ANALYSIS RISK INPUTS  

AND SUMMARY RESULTS 
 

The following sections have the HEC-FDA model inputs used for the modeling of economic damage 
under without-project conditions on the Puyallup River. These relationships include uncertainties in each 
of the following study areas: hydrology, hydraulics, geo-technical and economics. 

HYDROLOGY 
The same relationship was used for existing and future conditions. The input is in the form of a graphical 
exceedance probability-discharge function. Uncertainty is determined based on both the shape of the 
curve and the equivalent record length of 66 years. The table shows the most likely discharge for different 
events and the confidence limits based on plus or minus one and two standard deviations. 
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HYDRAULICS 
In-Channel Stage 
The in-channel relationship is defined by the stage-discharge function with uncertainty. In this case, it is a 
triangular distribution with a most likely, minimum and maximum stage for each given discharge. On the 
Puyallup River, the stage would increase in the future for a given discharge due to sedimentation. 

Existing Condition 
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2017 Condition 
(Note the slightly higher stages.) 
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2057 Condition 
(Note the slightly higher stages.) 
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Floodplain Water Surface Elevations 
Depths in the floodplain were determined based on water surface elevations for various events for 
different stations or storage areas. These water surface elevations would vary between existing and future 
conditions and levee failure assumptions. Below is the existing condition with levee failures up to 3 feet 
below the top of levee. 

Existing Condition 
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2017 Condition 

 

2057 Condition 
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GEOTECHNICAL 
Levee uncertainty was modeled using levee failure probability points (PNP/PFP). The PNP, or probable 
non-failure point corresponds to the stage where the probability of levee failure is estimated to be 15%. 
The PFP, or probable failure point corresponds to the stage where the probability of failure is estimated to 
by 85%. For this study, the levee failure probability points were identified for the right bank (north side of 
river). Geotechnical analysis indicated that the levees on the left bank (south side of river) were not 
expected to fail under modeled hydraulic scenarios. These identified right bank levee failure points were 
assumed to be the same under both existing and future without project conditions. 

 

ECONOMICS 
Economic uncertainty in the HEC-FDA model is represented in the stage-damage functions. The model 
performs a Monte Carlo simulation, integrating the water surface elevation and structural inventory with 
uncertainties in value, first floor elevation, and percent damage. It calculates an aggregated stage damage 
function for each category and reach, which has a normal distribution with mean and standard deviation. 

The following curves represent existing stage-damage functions for right bank (north) and left bank 
(south) reaches for: residential, commercial, and industrial as examples. In total, the model was 
constructed of 144 stage damage functions for the 12 damage categories for each of the six flooding 
conditions (existing, 2017, 2057 for both levee failure and overtopping) and both reaches. 
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SUMMARY RESULTS 
The HEC-FDA model provides economic output in the form of Expected Annual Damage (EAD). The 
model can compute EAD under with-project and without-project conditions and determine 75-percent, 
50-percent and 25-percent probability that benefits will exceed the value. In the case of this study, we 
only have analyzed the without-project condition so the probabilistic benefits are all equal to zero. EAD 
was computed for both reaches and for the six flooding conditions. 

The following are the total results for aggregated damage, including structure, content and auto damage 
under the existing without-project condition with levee failures. 

• Right Bank—$4,685,040 

• Left Bank—$686,520 

• Total—$5,371,560

 




