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The benefit-cost analyses outlined in this report compared the total project cost for planned 
transportation improvements to the aggregate value of the following quantified project benefits:
• Time-savings for operators of passenger vehicles
• Time-savings for operators of heavy trucks
• Passenger-vehicle mobile-source emissions savings
• Heavy-truck mobile-source emissions savings
• Passenger-vehicle social cost of carbon savings
• Heavy-truck social cost of carbon savings
• Additional time-savings directly attributable to bridge replacement (Phase 2 only)

Phase 1 benefits were projected over the 25-year period from 2021 to 2045.  All future benefits 
except the social cost of carbon were discounted at an annual rate of seven percent.  For benefits 
related to the social cost of carbon, future unit values developed by the U. S. Environmental 
Protection Agency, incorporating a three-percent per annum discount rate, were applied.  Benefits 
were derived by comparing the costs associated with the build and no-build alternatives and 
calculating the difference for each year from 2021 to 2045 inclusive.  

Costs for each alternative were based on output from the Gulf Regional Planning Commission 
(GRPC) Travel Demand Forecasting Model for the Mississippi Gulf Coast Area (Hancock, 
Harrison and Jackson counties).  Output data for streets and highways in Harrison County 
were used to compare vehicle-miles traveled (VMT) and vehicle-hours traveled (VHT) for the 
build and no-build alternatives by year.  Data were derived for both heavy trucks and passenger 
vehicles in order to apply factors and unit values appropriate to each category.

The same methodological approach was applied to the Phase 2 analysis.  However, because the 
Phase 2 improvements include a major water crossing with a longer lifespan and much higher 
initial cost, net project benefits were calculated over a 50-year period from 2025 to 2074 and 
discounted at 3.0 percent.  One additional benefit was calculated for Phase 2: Travel-time savings 
resulting from replacement of the existing two-lane low-level bridge with a four-lane mid-level 
span.  The existing drawbridge must be opened 10 or so times a day to allow the passage of 
boats and barges.  The higher span will enable almost all vessels to pass without requiring the 
drawbridge to be raised.

Project Cost
The total estimated cost for construction of the proposed project is $103,000,000: $6,500,000 for 
Phase 1 and $96,500,000 for Phase 2.  The estimated annual cost for maintenance of the roadway 
segments to be improved is $18,222 for the Phase 1 extension and $57,137 for the Phase 2 
elements.  The undiscounted aggregate cost for roadway construction and maintenance over the 
25-year life of the Phase 1 project, from 2021 through 2045, totals an estimated $6,955,557.  
The undiscounted aggregate cost for Phase 2 construction and maintenance was projected to be 
$99,356,850.

BENEFIT-COST (BCA) METHODOLOGY AND ASSUMPTIONS
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Existing and Improved Network Assignments
The GRPC Travel Demand Forecasting Model was used to generate daily traffic assignments 
for the existing street and highway network from 2020 to 2040.  Data for subsequent years were 
extrapolated by deriving and applying annual growth factors.  Aggregate operating data for streets 
and highways in Harrison County were extracted from the model output and used to establish the 
baseline condition for the analysis.

Daily VMT on the existing network were projected to increase from 6,998,989 in 2021 to 
8,703,103 in 2045 (see Table 1-1) and to 11,187,393 in 2074 (see Table 2-1).  Daily VHT were 
projected to increase from 185,621 in 2021 to 242,090 in 2045 and 329,551 in 2074.  Data 
from the model assignments were also used to derive passenger-vehicle and truck factors for 
use in distributing VMT and VHT (see tables 1-2 and 2-2).  This made it possible to apply rates 
appropriate to each vehicle type in projecting emissions, time-savings and carbon output.

Projected Travel Time Savings
Traffic assignments were also generated for the Phase 1 and Phase 2 improved networks.  
Output VMT and VHT were compared to base network data in order to measure the reduction 
in both overall distance traveled and the amount of time spent traveling that would result from 
the improvements.  Annual reductions in VHT for the Phase 1 network ranged from less than 
33,000 hours to more than 115,000 and averaged almost 69,000.  Recommended values from the 
“Benefit-Cost Analysis (BCA) Resource Guide” were updated to 2015 dollars and used to assign 
value to these time-savings.  A unit value corresponding to local travel for all purposes ($13.23) 
was used to monetize passenger-vehicle time-savings; another representing intercity travel for all 
purposes ($19.33) was adopted for trucks.  Projected total time-savings over the 25 years from 
2021 until 2045 amounted to more than $23 million.  Phase 2 reductions in VHT ranged from just 
over 100,000 in 2025 to very nearly 600,000 in 2074.  Total time-savings over the 50-year period 
of analysis from 2025 until 2074 were valued at more than $280 million.  (All amounts shown in 
the referenced tables are expressed in real dollars.)

Projected Vehicle Emissions Savings
Annual passenger-vehicle emissions for four criteria pollutants regulated by the U. S. 
Environmental Protection Agency (EPA), in conformance with the National Ambient Air Quality 
Standards (NAAQS), were estimated using the South Coast Air Quality Management District 
EMFAC2007 factors for passenger vehicles (including light-duty delivery trucks) and heavy-
duty combination trucks.  Factors associating VMT with output in pounds were used to estimate 
annual emissions for oxides of nitrogen (NOX), particulate matter (PM10 and PM2.5) and sulfur 
dioxide (SOX).  Passenger-vehicle and truck emissions were projected for the existing network 
from 2021 to 2045 (see tables 1-3 and 1-4) and from 2025 to 2074 (see tables 2-3 and 2-4).  
Recommended values per metric ton from the “Benefit-Cost Analysis (BCA) Resource Guide” 
were used to generate annual costs associated with each of the pollutants. 

While not a designated pollutant, carbon dioxide has been targeted for reduction, and Federal 
agencies have priced and discounted the social cost of carbon well into the future, making it 
possible to monetize benefits associated with cutting carbon emissions.  The analysis determined 
the social cost of carbon associated with passenger-vehicles and trucks operating on the existing 
network over the 25-year period from 2021 to 2045 (see Table 1-5) and the corresponding cost 
for the 50-year period from 2025 to 2074 (see Table 2-5).
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The same methodology was applied to output for each of the improved networks, yielding annual 
passenger-vehicle and truck emissions costs and the long-term social cost of carbon for each 
phase of the project.  The results for Phase 1 are presented in tables 1-6, 1-7 and 1-8.  Phase 2 
results may be found in tables 2-6, 2-7 and 2-8. 

Overall Benefit Calculations
Having already calculated total travel time-savings, emissions savings were derived by finding 
the difference between annual costs associated with the existing street-and-highway network and 
the improved network identified for each phase of the project.  An additional benefit calculation, 
relating to replacement of the existing low-level two-lane bridge across the Back Bay of Biloxi, 
was then made for Phase 2 (see Table 2-9).  This analysis projected time-savings attributable 
to the near-elimination of vehicular delay caused by opening the existing drawbridge to allow 
the passage of waterborne traffic.  It is anticipated that construction of the planned mid-level 
four-lane bridge will reduce bridge openings from an average of ten per day to one.  Total daily 
time-savings were projected for the Phase 2 project element by estimating the average delay per 
vehicle and then applying it to future traffic volumes on the bridge generated by the regional 
travel demand model.

Savings related to travel time, passenger-vehicle emissions and pollutant output from trucks 
were then summed to yield the total non-carbon savings for each year from 2021 to 2045 for 
Phase 1 and from 2025 to 2074 for Phase 2 (see tables 1-9 and 2-10).  The social cost of carbon 
was isolated at this stage because the discounted cost of future carbon emissions is built into the 
recommended values utilized in the analysis.  Annual maintenance costs associated with each 
phase were then subtracted from the summed non-carbon cost savings, and a discount rate of 
either seven percent or three percent per annum was applied to the result to yield the discounted 
net non-carbon benefit for each year.  Adding this to the previously calculated annual social cost 
of carbon provided the total annual discounted net project benefit.

The annual net benefit was discounted at both seven percent and three percent for Phase 1.  
The aggregate net benefit discounted at seven percent over 25 years amounted to $13,678,676.  
Comparing this to the initial construction cost of $6,500,000 yielded a benefit-cost ratio of 2.10 
(see Table 1-10).  Discounting at three percent resulted in an aggregate net project benefit of 
$19,207,368 and a benefit-cost ratio of 2.95 (see Table 1-11).

As previously noted, the major capital investment and long-life span associated with the planned 
mid-level four-lane bridge in Phase 2, made it necessary to distribute benefits over a longer 50-
year lifespan while discounting at the lower rate of three percent.  This resulted in an aggregate 
net project benefit of $149,792,021 and a benefit-cost ratio of 1.55 (see Table 2-11).
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