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South San Francisco Water Quality Control Plant (WQCP) 
Continuing Authorities Program (CAP) 103 Feasibility Study 

 
1 Study Authority and Guidance 

 
This economic analysis has been prepared to support the Gila River Continuing Authorities Program 
(CAP) Feasibility Study, which is being investigated under two authorities outlined in the Flood Control 
Act of 1936 and the Flood Control Act of 1948.  The Flood Control Act of 1936 authorizes civil 
engineering projects and other flood control measures through the United States Army Corps of 
Engineers and other Federal Agencies.  It is a general law or authority that is applied to all types of civil 
engineering projects including General Investigation Feasibility Studies and smaller CAP studies 
established in the Flood Control Act of 1948.  Another provision established in this Act grants the Chief 
of Engineers the power to authorize minor flood control projects without having to first acquire 
Congressional approval. 
 

2 Study Purpose 
 
The Lower Colma Creek Continuing Authorities Program (CAP) 103 project is a coastal storm damage 
reduction project at a wastewater treatment plant in South San Francisco, California, adjacent to the San 
Francisco International Airport (SFO). The South San Francisco/San Bruno Water Quality Control Plant, 
and North Bayside System Unit Facilities (also referred to as South San Francisco Water Quality Control 
Plant, or abbreviated as SSF WQCP) services an area with over 165,000 full time residents, plus the daily 
population of SFO airport. The purpose of this report is to analyze coastal storm risk management 
opportunities at the SSF WQCP. This study addresses the need for coastal storm risk management in the 
project area. There have been no improvements to reduce flood risk in the area surrounding the plant 
and although the WQCP hasn’t been impacted from significant flooding from coastal sources, flood risk 
is expected to increase over time due to the location of the plant, which is in a low-lying coastal area, 
near the confluence of Lower Colma Creek with the San Francisco Bay (Bay).   
 

3 Study Area Location  
 

The study is examining flood risk at the SSF WQCP located in the City of South San Francisco, CA (SSF), 
which is part of San Mateo County. South San Francisco is bordered by the cities of Brisbane to the north 
and San Bruno to the south.  The plant is located in the City of SSF, just north of San Bruno, but services 
a larger area spanning several municipalities, plus SFO airport. Figure 1 shows location of the SSF WQCP 
and Figure 2 displays the Sewer Service Area Map.  
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Figure 1:  Study Area  
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Figure 2: SSF WQCP Sewer Service Map 

4 Study Sponsor 
 
The non-Federal Sponsor (NFS) for the study is the City of South San Francisco. 
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5 Study Area Demographics and Project Area 
 

The following provides an overview of study area demographics, including population employment and 
labor force statistics, and race/ethnicity of the population residing in South San Francisco and San Bruno 
CA, as these two municipalities are the most substantial users of the SSF WQCP. 

5.1 Population 
The City of South San Francisco has a total population of 66,105 (April 2020) and San Bruno has a 
population of 43,908 (April 2020).  Census data has shown that South San Francisco and San Bruno’s 
population has grown about 3.8% and 6.4% respectively over the last decade.   

5.2 Employment 
The majority of employed citizens with South San Francisco and San Bruno work in private industry, 
followed by local, state and federal government workers.  

Table 1 shows the Labor Force Data for the cities of South San Francisco and San Bruno.   

Table 1: Labor Force Data for South San Francisco and San Bruno 
 

Area Name Civilian Labor Force Unemployment Rate 

South San Francisco 38,714 2.5% 

San Bruno 25,632 4% 

                   Source:  US Census, (2020 American Community Survey) Obtained 2022 

5.3 Race & Ethnicity 
Table 2 provides a summary of race and ethnicity for South San Francisco and San Bruno, California.  In 
both cities, Asian/Hawaiian/Pacific Islander represents the largest ethnicity, with White (alone) 
representing the second largest ethnicity.  

Table 2:  Ethnicity Composition of South San Francisco and San Bruno 
 

Area Name White 
(alone) 

African 
American 

American 
Indian 
and 
Alaska 
Native 

Asian/ 
Hawaiian/ 
Pacific 
Islander 

Other 

South San Francisco  14,584 1,311 732 28,427 12,215 

San Bruno 14,822 771 458 15,304 6,479 

Source:  US Census (2020 American Community Survey) 

6 Flood Risk Analysis Methodology 
 
Flood risk analysis procedures are used to evaluate without-project flood damages in the study area. 
Guidance for conducting flood risk analysis is included in Corps Engineering Regulation 1105-2-101, Risk-
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Based Analysis for Flood Damage Reduction Studies (3 January 2006) and Engineering Manual EM 1110-
2-1619 Engineering & Design – Risk Based Analysis for Flood Damage Reduction Studies (1 August 1996).  
The US Army Corps of Engineers Hydrologic Engineering Center has developed software specifically 
designed for conducting risk and uncertainty based flood risk management studies.  This software is 
referred to as the HEC-FDA Program (Version 1.4.3), which was certified by the Flood Risk Management 
Planning Center of Expertise. This program applies a Monte Carlo simulation process, whereby the 
expected value of damages is determined explicitly through iterative runs of the program where the 
program selects from a distribution of data collected of basic parameters.  The simulation then conducts 
a numerical integration technique accounting for uncertainty in basic parameters. Data requirements for 
the program include: 

1. Configuration Information: This information is input directly into the program and includes 
streams, damage reaches, analysis years, and plan definition.  
 

2. Hydrology and Hydraulic Engineering: Hydrologic and Hydraulic data include water surface 
profiles, exceedance probability functions or probability-discharge relationships, stage discharge 
relationships, and levee failure parameters. For this study, water surface profiles were developed 
using the HEC-RAS program. The profiles were entered into the HEC-FDA program. Uncertainty in 
exceedance probability functions and stage discharge functions are also input into the program. 
These engineering uncertainties will be described in more detail later in this section. 

 
3. Economics: An economic database is typically prepared in Microsoft Excel according to specific 

guidelines outlined in the HEC-FDA manual and imported as a text (tab delimited file). Included in 
the Excel file are a number of attributes about structures including the structure identifier 
number, structure category, stream location, ground and/or first floor elevation, and structure 
and content values. This data was collected through a survey completed by the SSF WQCP facility 
management and GIS-based analyses.  The data was entered into Excel spreadsheets and 
imported into the HEC-FDA program. Other parameters specified in the importable Excel file are 
the depth damage functions. Specific depth/damage functions for the contents of some of the SSF 
WQCP structures were provided by facility management based upon a detailed assessment of 
equipment and contents at risk for a range of water surface elevations.  

 

6.1 Sea Level Rise SLR and HEC-FDA Analysis 
Three sea level rise (SLR) scenarios were evaluated under both the without- and with-project conditions: 
low, intermediate, and high. The coastal engineer provided water surface elevations (WSEL) for each of 
eight annual chance of exceedance (ACE) events for all three scenarios. In addition to WSEL at the base 
year of 2023 and at the end of the 50-year period of analysis in 2073, WSEL will be provided for a 
midpoint year (2043) under all sea level rise scenarios. We believe that including this midpoint year is a 
reasonable way to account for the fact that SLR is not expected to be linear over time. Without the 
inclusion of a midpoint, the FDA program will linearly interpolate the equivalent annual damages 
between year zero and year fifty of the period of analysis. A linear interpolation of equivalent annual 
damages would presumably overstate the estimate of flood damage.  
 
To carry out the flood damage analysis for this study, two HEC-FDA models was built for each SLR 
scenario: one model to estimate flood damages from the base year to 2043, and a second model to 
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estimate damages from 2043 to 2073. Inputs to both HEC-FDA models will include base/first year and 
future year without- and with-project WSEL for all eight ACE events. Additional model inputs include 
depth-damage curves for each of the structure types and contents. HEC-FDA will calculate flood depths 
at each structure from the WSEL, which provide the water’s stage, and structure elevations.  

HEC-FDA combined flood depths and frequencies with the floodplain asset information to compute 
equivalent annual damages (EAD), annual exceedance probability, and other performance statistics both 
without- and with-project. The final without- and with-project EAD estimate under each SLR scenario 
were calculated from the EAD outputs from each model. This was done via post-processing in a 
spreadsheet outside of the FDA model. 

7 Without Project Condition 
 
The without project condition includes both existing and future conditions expected to occur over a 50-
year period of analysis starting at a base year (2023). The without project condition is considered by the 
US Army Corps of Engineers as the baseline condition expected to occur over a fifty-year period of 
analysis and serve as the basis for comparison when evaluating the potential benefits of project 
alternatives.  Under this condition, it is assumed the WQCP will continue operations over the 50-year 
period current to today’s (2023) operations.    
 
Wastewater is transferred to the main facility by a network of 14 Pump Stations and 2 Storm Water 
Stations that covey raw sewage to the WQCP. The current average dry weather flow through the WQCP 
is nine million gallons per day (MGD) with peak wet weather flows of over 60 MGD. The permitted 
average dry weather flow capacity is 13 MGD (RWQCB, 2008). Wastewater treatment processes at the 
WQCP include screening and grit removal, primary clarification, secondary treatment by an activated 
sludge process, secondary clarification, disinfection, and dechlorination. Biosolids are concentrated 
using dissolved air flotation thickeners, anaerobically digested, and dewatered with belt filter presses. 
Biosolids are hauled from the WQCP site and deposited in a landfill in Livermore, California (RWQCB, 
2008).  
 
In addition to processing wastewater from the cities of South San Francisco and San Bruno, and the 
Town of Colma, the WQCP provides dechlorination treatment of the chlorinated effluent from the cities 
of Burlingame and Millbrae and San Francisco International Airport prior to discharging the treated 
wastewater into Lower San Francisco Bay.  
 
It is assumed that in the without project condition, floodwaters could cause damage to SSF WQCP 
structures, contents, and electrical equipment. Equipment essential to the operation of the WQCP—
including pumps, blowers, and electrical panels—is susceptible to damage from floodwater. It is 
assumed that motors not rated to be submersible fail when inundated by water. Electrical equipment 
will be disabled (by protective breakers & fuses) when conductors & terminals are shorted by water.  
 
All wastewater from customers served by the SSF WQCP would continue to flow by gravity toward the 
WQCP while it is offline. During this shutdown period, wastewater would begin to fill the collection 
system until it is unable to process the sewage. There are two possible openings through which sewage 
would spill out of the system while the WQCP is disabled: (1) spills out through a pipe near Colma Creek 
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untreated (2) if the Pump Stations were to fail, sewage would back up into customers’ homes or 
businesses and spilling out through floor, shower, or other drains.  
 
Under existing conditions, if the WWTP is offline while the Pump Stations were still online, plant 
operators can store untreated influent in unused aeration basins at the facility until the WQCP was 
returned to service.  If the Pump Stations were offline sewage backups in homes and businesses would 
damage bathrooms and adjacent areas on the first floor and require cleanup and replacement of some 
fixtures. The damage for this CAP study is assumed to impact 570 square feet per structure to represent 
bathrooms and adjacent interior areas. The cleanup cost per structure associated with sewage backup 
was estimated to be $10 per square foot and was based off previous USACE studies on sewage cleanup.  
 
Untreated wastewater discharges could have adverse environmental impacts and may result in fines 
from regulatory agencies. Fines associated with untreated wastewater discharges—while potentially 
relevant to WQCP operators and rate payers—are not considered to be damages for the purposes of the 
economic analysis.   

 
Three sea level rise (SLR) scenarios were evaluated under both the without project conditions: low, 
intermediate, and high. The coastal engineer provided water surface elevations (WSEL) for each of eight 
annual chance of exceedance (ACE) events for all three scenarios. In addition to WSEL at the base year 
of 2023 and at the end of the 50-year period of analysis in 2073, WSEL will be provided for a midpoint 
year (2043) under all sea level rise scenarios. We believe that including this midpoint year is a 
reasonable way to account for the fact that SLR is not expected to be linear over time. Without the 
inclusion of a midpoint, the FDA program will linearly interpolate the equivalent annual damages 
between year zero and year fifty of the period of analysis. A linear interpolation of equivalent annual 
damages would presumably overstate the estimate of flood damage.  
 
As previously mentioned in Section 6.1, to carry out the flood damage analysis for this study, two HEC-
FDA models was built for each SLR scenario: one model to estimate flood damages from the base year to 
2043, and a second model to estimate damages from 2043 to 2073. Inputs to both HEC-FDA models will 
include base/first year and future year without- and with-project WSEL for all eight ACE events. 
Additional model inputs include depth-damage curves for each of the structure types and contents. HEC-
FDA will calculate flood depths at each structure from the WSEL, which provide the water’s stage, and 
structure elevations.  
 
HEC-FDA combined flood depths and frequencies with the floodplain asset information to compute 
equivalent annual damages (EAD), annual exceedance probability, and other performance statistics both 
without- and with-project. The final without- and with-project equivalent annual damages (EAD) 
estimate under each SLR scenario were calculated from the EAD outputs from each model. This was 
done via post-processing in a spreadsheet outside of the FDA model. 
 
After estimating damages under the without project condition, a project alternative was developed to 
address the flooding problem at the plant. An evaluation of residual damages and damages reduced 
(benefits) is then conducted. Benefits for the alternative are then compared with costs to determine the 
net benefits and benefit/cost ratios. 
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8 Economics 
 
The following are the primary sources of economic uncertainty for flood risk management studies: 
 

1. Structure Elevation: A structure’s susceptibility to being inundated is a function of its location 
within the floodplain and its elevation. There are two sources of potential error in determining 
elevation. The first is the topographic ground elevation of the structure. This uncertainty is a 
function of the data source used to derive the elevation estimate. For example, there is greater 
potential error associated with elevation estimates derived from examining a 5-foot contour 
topographic map than a two-foot aerial survey contour map. The other source of uncertainty is 
associated with estimates of first floor elevations above ground level (or foundation height). 
First floor elevations above ground level were estimated during a field survey.  
 

2. Structure Values: Because of the unique type and function of the structures evaluated, this 
study relied on the input from the WQCP representatives to provide structure and content 
values for each of the structures located at the WQCP.  For all structures, the content values 
developed by the WQCP were applied, given the unique nature of the contents and the lack of 
directly applicable content rations from other studies. Structure and content value uncertainty 
was applied based upon the basis of the value estimates 

 
 

3. Inundation Depth/Percent Damage: Depth damage functions compute the percent damage at a 
given depth for structures and contents.  Since all the structures are non-residential 
(commercial and industrial structures) and unique to the WQCP, representatives from both the 
SSF WQCP and USACE worked together to develop the Depth Damage Curves for each unique 
structure within the main plant.   

 

8.1 Expected Annual Damages 
Figure 3 illustrates the conceptual analytical approach for USACE flood risk analyses. To find the damage 
for any given flood probability, first the discharge for a given annual exceedance probability event is in 
the exceedance–probability-discharge panel (Panel 1). Next, the river channel stage associated with the 
discharge value is determined in the stage-discharge panel (Panel 2). When the stream banks are 
overtopped, water enters the floodplain inundating properties and causing damages. By plotting the 
resulting stage-damage and exceedance probability-damage relationships developed in the iteration 
within a Monte Carlo simulation, the damage frequency curve is determined (Panel 4, right side). 
Expected Annual Damages represent probability weighted average damages computed through by 
numerical integrating of the damage-frequency curve. Expected annual damages represent the present 
value of flood damages that can be expected to occur in any given year, without prior knowledge of if 
any damaging flood event will occur. As a result, it simultaneously: (1) overestimates the flood damages 
that can be expected in many years, since many years will produce no damaging event; and (2) 
underestimates the flood damages that can be expected to result for many damaging flood events.  
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Figure 3:  Determination of Expected Annual Damages 
 

8.2 Without Project Flood Damages  
The sections below describe the methodology and results of the without project flood damage analysis. 
Subsequent sub-sections describe flood damages to: (1) structure, structure contents, machinery 
outside of structures; (2) the cost to clean-up residences 

8.2.1 Structure and Structure Contents – Descriptions & Values 

A structural inventory for import into HEC-FDA was completed based on data gathered from the SSF 
WQCP administration and through an onsite inspection of structures within the floodplain.  Building 
location is identified through an image obtained from Google Earth Pro of the SSF WQCP.  This data was 
supplemented with data collected from a survey developed by USACE, San Francisco District and 
delivered to the SSF WQCP administration.  The survey response provided information on foundation 
height, specific business activity for non-residential public buildings, condition, type of construction, and 
number of units.  Structures within the WQCP parcel were categorized and grouped into the following 
three zones. 
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Zone 1 
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 Zone 2 

 

Zone 3 

 

Figure 4:  Maps of SSF WQCP Structures 
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All of the structures listed above were inventoried during the field survey. Structures in the data set 
were assigned a numerical identifier, were measured for square footage for each structure was obtained 
through Google Earth Pro using the measure tool, were classified by story and construction type and 
purpose. The buildings in red text were not included in the analysis. 

 

Table 3:  Description of SSF WQCP Facilities  
Zone 1 
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Zone 2 

 

Zone 3 

 

 

The following tables summarizes the estimates of replacement costs for structures and contents at the 
WQCP. 
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Table 4:  Structure & Content Replacement Values 
Zone 1 
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Zone 2 
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Zone 3 

 

The content values shown on Table 5, as developed by WQCP representatives, represent depreciated 
replacement values.  For structures and contents, estimates of depreciation were applied to the values 
shown on Table 4 based upon structure age and condition to derive depreciated structure replacement 
values. Depreciated structure replacement values are a function of the current replacement value of the 
structures and its contents.   

Table 5:  Depreciation Percentages 
 

CONDITION Public IND COM 

New 0 0 0 

Excellent 2 3 3 

Good 8 11 11 

Average 19 25 25 

Fair 36 46 46 
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Poor 58 59 59 

Dilapidated 80 80 80 

8.2.2 Household Cleanup Costs 

From discussions with Plant Engineers, each pump station has several lateral connections that feed into 
them.  These connections feed to a specific pump station and then is pumped to the WQCP for 
treatment.  If one or more pump stations were to fail, floodwaters (sewage) would leave debris, 
sediment, salts and the dangers of disease and toxins throughout flooded structures. Cleaning these 
structures is a necessary post-flood activity. Clean-up costs for the extraction of floodwaters, dry-out, 
and decontamination vary significantly, based upon various factors including depth of flooding. Based 
upon research and analysis conducted by both Sacramento and New Orleans Districts, a maximum value 
of $10 per square foot was assumed for such costs and was estimated to impact roughly 500 sq ft..  
However, if the pump stations were to remain online during a flooding event and the main WQCP were 
to go offline, sewage would still be pumped to the WQCP and discharged into Colma Creek and the San 
Francisco Bay untreated.  For the purposes of the FDA/economic analysis, the only damages calculated 
would be if the Pump Stations were to fail in a flood event and clean-up is needed. The H&H and 
Economic analysis determined that only Pump Station #4 was impacted by coastal flooding.  Therefore, 
only lateral connections to Pump Station #4 were included in the analysis.  It was estimated that a total 
of 30,170 connections were attributed to Pump Station #4 Damages were NOT computed if the pump 
stations remained online and the WQCP were offline.  It was noted that the WQCP would incur fines if 
they released untreated sewage into the bay, but again this was not calculated as part of EAD.    

 

8.2.3 Structure, Structure Contents (Public) and Clean-up Costs– Expected Annual 
Damages 

Expected annual damages were computed by the HEC-FDA program, based upon the engineering and 
economic inputs described in the previous sections. Table 6 summarizes expected annual damages and 
is based off the Intermediate SLR Curve, as that curve was used as the basis of the TSP Selection  

Table 6:  Expected Annual Damages- Structures & Contents 
  

Household Clean-
up Cost 

Public 
Infrastructure 

TOTAL 

$648,500 $140,350 $788,850 

 

As shown above, the without-project expected annual damages to structures and structure contents 
total approximately $788,850.   

8.2.4 OSE, RED, and EQ Accounts 

The NED account includes the estimate of economic damages from a flood event from a national 
perspective.  The structure and content damages and clean up damages discussed previously are 
considered part of this account.  However, the next three accounts will not be evaluated quantitatively 
as was done for the NED evaluation but will be evaluated qualitatively.  These accounts are Regional 
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Economic Development (RED), Other Social Effect (OSE) and Environmental Quality (EQ) impacts. The 
OSE account discusses the impact to several social well-being factors in the event of a flood.  Some of 
these factors are health and safety, economic vitality, social connectedness, identity, social vulnerability 
and resilience, participation, and leisure and recreation. The RED account measures the impacts from 
flooding by the region and not the nation.  Finally, the EQ account evaluates the impacts to 
environmental quality of the impacted area. For all these accounts (OSE, RED, and EQ), an attempt is 
made to try and chronicle how these factors change during a flood event and how the change is reduced 
with the implementation of a project.   

8.2.4.1 Other Social Effects (OSE) 

If the SSF WQCP gets flooded a chain reaction of effects could occur. If a major flood occurs, the event 
will likely cause a disruption of service due to electrical failure of mechanical equipment at the plant 
rather than a broader power outage that impacts other facilities and homes.  Once power goes down, 
the pumps in the influent wet well will no longer move wastewater though the plant.  For this study, the 
estimate of affected structures (or lateral connections) is approximately 60,300, however the number of 
affected lateral connections is closer to 30,000, since only a few of the Pump Stations are impacted from 
coastal flooding.  If the flood is moderate to severe individuals would need to relocate temporarily to a 
location with operable sewer services.  In general, any significant flood event could be stressful and 
traumatic for residents impacted by the loss of service by the WQCP, and there could be impacts to 
health and human safety. 

8.2.4.2  Regional Economic Development (RED) 

The primary impact will likely be to 30,000 lateral connections located around the SSF WQCP.  As noted 
above under the OSE account, many residents may be forced to temporarily relocate, also causing 
negative RED impacts. Temporary displacement costs could be substantial.  The proposed alternative 
would virtually eliminate residual flood damages/risks to the WWTP and therefore these impacts would 
be avoided with the project.  Because these benefits are considered regional, they are not included in 
the NED benefit/cost analysis. 

8.2.4.3 Environmental Quality (EQ)  

Water and wastewater treatment utilities are extremely important to people living in the areas they 
serve, but they are often at the highest risk of the effects of flooding. Flooding, as a sudden effect, is 
typically caused by storms and can cause these facilities (either intentionally or unintentionally) to 
release untreated water and sewage to the environment. Due to the weight of the floodwater, 
structural and electrical damage can cause wastewater within the system to become blocked and/or 
reverse flows. For example, during a flooding event the electrical systems of the WWTP are assumed to 
fail. Without electricity all processes requiring pumps would be shut down, including aeration and 
sludge pumping. This would cause an ultimate stoppage of flows and/or reverse the flow of wastewater 
due to pressure buildup. The reversal of wastewater flows would result in sewer system leakage, 
overflow near manholes and/or other access points along the line. The overflow from the manholes 
would then be captured by the stormwater system along the city transportation corridors before it 
reaches the river.   
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If untreated sewage is released into the environment during flooding, the most severe impact is usually 
to aquatic life, by entering nearby Lower Colma Creek and the San Francisco Bay.  The negative effects 
of contaminated stormwater release on these environments are mainly due to the introduction of 
excess sediment and nutrients, and pollutants such as chemicals, heavy metals and debris. These can 
degrade aquatic habitats, lower water quality, reduce overall natural biological production, and 
contaminate food resources for humans. Chemicals commonly associated with transportation to some 
degree include oils, solvents, fuels, heavy metals and copper. Debris, sediments and trash which carry 
additional pollutants can also be accumulated. Contaminants can often result in the death of many 
aquatic species or reduce an organism’s life span and its ability to reproduce. Furthermore, these 
chemical contaminants can bio-accumulate in the food chain making the fish unfit for human 
consumption.  

The sewage back up may impact homes or low-lying areas and become a breeding ground for bacteria 
such as E. coli. This contamination would again likely discharge into the City’s separate stormwater 
system being captured by storm drains, eventually indirectly impacting nearby washes or rivers. In some 
cases, these waterways may be utilized as a source of drinking water downstream. Contamination of 
water sources can cause diseases to spread, such as diarrhea and hepatitis A.  

 

9 Considered Alternatives  
 
During the planning charettes, 19 measures were identified for consideration in addressing the 
objectives of this study. Both structural and non-structural measures were identified. Non-structural 
measures are permanent or contingent measures applied to a structure and/or its contents that prevent 
or provide resistance to damage from flooding.  Non-structural measures differ from structural 
measures in that they focus on reducing the consequences of flooding instead of focusing on reducing 
the probability of flooding. Natural and nature-based features (NNBFs) were also considered for 
managing coastal flood risk. Finally, the team also brainstormed a recreation measure for improving 
recreation, as this is also an authorized purpose of the study. Section 3.4 of the Main Report discusses 
the alternatives and the rational of eliminating or carrying forward alternatives for final analysis 
 

10 Evaluation of Final Array of Alternatives 
 
This section evaluates the benefits and costs associated with the proposed flood risk management 
alternatives. Benefits associated with the alternative is computed as the difference in expected annual 
damages with vs. without the proposed alternatives. The National Economic Development (NED) Plan 
will be identified as the plan which maximizes net benefits.   
 
The following: 1) identifies the three alternatives evaluated under the with project condition beyond the 
no action alternative, 2) analyzes the benefits for each alternative 3) evaluates the costs of each 
alternative, 4) computes the benefit cost ratio and net benefits, 5) identifies the NED plan and 6) 
concludes the results of the analysis.  The following alternatives were analyzed in HEC-FDA 1.4.3. 
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1) No Action Plan  
2) Alternative 1 – North Floodwall plus ring floodwall at pump station 4, with flood warning 

system  
3) Alternative 2 – North and South Floodwalls plus ring floodwall at pump station 4, with flood 

warning system  
4) Alternative 3 – Nonstructural only. Floodproofing 23 buildings at the main WQCP and ring 

floodwall at pump station 4, with flood warning system, plus raising critical access in place and 
providing elevated emergency exits for plant operators.   

 

11 Project Costs and Benefit to Cost Analysis and NED Plan 
 

Project benefits and costs are expressed in average annual terms to facilitate comparison.  In order for 
alternative costs to be compared to benefits, the proposed alternatives costs are amortized over the 50 
year period of analysis using the current FY22 federal discount rate of 2.25%. Cost such as 
Environmental/Cultural Mitigation, Real Estate Cost and Operation and Maintenance, Rehabilitation, 
Remediation and Repair (OMRR&R) costs were also added.  Detailed and itemized costs for the 
alternative can be found in the Cost Appendix.   

 
With benefit and cost calculations complete, two key economic indicators - the benefit cost ratio and 
net benefits - can be computed.  These indicators measure the economic feasibility and efficiency of 
each alternative.  For an alternative or increment thereof to be economically feasible, its benefits must 
exceed costs. The economically optimal plan is the one that maximizes net benefits – this plan is 
referred to as the National Economic Development (NED) Plan. Table 7 displays the project costs, 
benefits, net benefits and benefit/cost ratio all analyzed alternatives.  
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Table 7:  Average Annual Benefits and Costs for the Final Alternatives 
  

 

 

As shown on the table above, all of the alternatives 1 and 2 are economically justified, with Alternative 2 
having the highest net benefits and is the NED Plan and therefore is selected as our Tentatively Selected 
Plan (TSP). 

12 Comprehensive Benefits Plan 
 
Alternative 2 is also the plan that meets the Comprehensive Benefits metric.  The TSP plan meets all the 
criteria that make up the Comprehensive Benefits Plan.  The TSP is  

• Cost Effective 

• Meets all project objectives outlined in the main report 

• Is Acceptable and Implementable  

• Complete (can act as a standalone project) 

• Meets the goals of the OSE, EQ, RED accounts 

• Meets the operability and performance metrics 
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All these metrics were developed though charettes, research and team discussions and used 
information learned through formulation and analysis to support PDT comparison of each screening 
criteria. 

 

13 TSP Effect on Risk to Life Safety  
 
Projected flood depths during coastal flood events at the WQCP and pump stations are shallow—
between 0.01 to 1.72 feet for a .2% annual exceedance probability event in 2073, using the USACE 
intermediate sea level rise curve. Flood water velocities are not expected to exceed 7.44 feet per 
second. These factors indicate lower risk to life safety as the waters are relatively shallow and slow 
moving. However, life safety was still a key factor in evaluating the alternatives, and Alternative 2 
reduces the risk to life safety as it eliminates the flood risk to the WQCP.   
 

14 Sensitivity Runs on the TSP to the Low and High SLR Curves 
 
Next was to determine the sensitivity of the TSP to other SLR scenarios.  Table 8 shows that the Low and 
High SLR curves have little to no impact on the TSP and would still be justified under all 3 SLR scenarios. 
 

Table 8:  TSP Sensitivity to High/Low SLR 
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