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1 Introduction 

 ABOUT THE ECIA PORT EXPANSION STUDY 

The East Central Intergovernmental Association (ECIA), in partnership with the states of Illinois 
and Iowa, local and regional governments, and local marine terminal operators, is conducting a 
study of the potential to expand and enhance the physical and operational capabilities of marine 
freight terminals in Dubuque, IA and East Dubuque, IL.  The ECIA Port Expansion Study is intended 
to:  

▪ Provide more multi-modal transportation options for regional shippers to connect them to the 
international and domestic transportation system and associated worldwide markets; 

▪ Serve as a catalyst for economic development in Iowa, Illinois and the local region;  

▪ Evaluate potential market demand for freight to move via the Mississippi River from existing 
port facilities; 

▪ Document the primary characteristics required for a successful and sustainable operation, 
including business logistics, transportation access, infrastructure and other factors; 

▪ Identify port expansion opportunities to capture demand, generate economic benefits and 
achieve the overall goals of the study and its stakeholders;  

▪ Position improvement projects for grant funding through Benefit-Cost Analysis; and 

▪ Provide input for regional and local plans by the Dubuque Metropolitan Area Transportation 
Study (DMATS), ECIA and others. 

 OVERALL WORKPLAN 

The study is being conducted over a 14-month period, and consists of eight primary task areas, 
summarized below.  Work on Task 1 and 2 was completed and documented in the study’s 
Technical Memorandum on Task 2. 

Task 1. Stakeholder Engagement 

▪ Objective: Establish and implement a program for two-way communication among and 
between study managers, stakeholders, and the consultant team, to best inform the study 
process and support consensus findings.  
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Task 2a. Data Collection / Inventory  

▪ Task 2a. Data Collection / Inventory – Ports 

➢ Objective: Identify the most “mission critical” information for the region’s port assets, 
establish the number of port locations to be addressed, collect the relevant data and 
summarize the key information in a simple and useful framework. 

▪ Task 2b. Data Collection / Inventory – Highway / Rail Access 

➢ Objective: Identify the most “mission critical” information for the region’s highway and 
rail infrastructure linking port locations and their existing/potential customers. 

▪ Task 2c. Data Collection / Inventory – Land Use and Industry Locations 

➢ Objective: Identify the most “mission critical” data for regional land use and industry 
locations, focusing on land uses and development patterns that directly support, or 
would be supported by, port activity. 

Task 3. Market Analysis 

▪ Objective: Document the primary characteristics and components of current market demand by 
water and the growth potential for commodities that could be served by study area ports in the 
future, through a 2040 horizon. 

Task 4. Capacity Analysis and Program Level Recommendations 

▪ Objective: Match available port, access and service capacity to potential demand, to identify 
shortfalls which represent opportunities for improved port facilities and services in the year 
2025 and 2040 timeframes. 

Task 5. Needs Assessment by Port Location 

▪ Objective: Develop location-specific port improvement recommendations. 

Task 6. Study Recommendations 

▪ Objective: Evaluate the benefits and costs of the proposed port location-level improvement 
programs. 

Task 7. Final Report and Documentation 

 WORKFLOW ADJUSTMENTS 

During the course of the study, USDOT announced two major funding opportunities:  the 2020 
BUILD grants and the 2020 Port Infrastructure Development Program (PIDP) grants.  Both grant 
programs focus on the implementation and completion of projects within (roughly) the next five 
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years.  To assist ECIA, Logistics Park Dubuque, and Gavilon Grain in preparing grant applications 
(submitted May 18, 2020) under both programs, the WSP team focused on completing Task 3 
(market analysis) and advancing the near-term (through 2025) elements of Tasks 4 (capacity and 
program), Task 5 (needs by port location), and Task 6 (benefit-cost analysis of recommendations).   

Under this adjusted work plan, ECIA prepared and submitted grant applications for both funding 
opportunities, and work was completed under Tasks 4 through 6 with respect to near-term 
opportunities.  Remaining work on the project will focus on developing the corresponding 
information for long-term opportunities and preparing final documentation. 

 ABOUT THIS TECHNICAL MEMO 

This Technical Memo documents work completed to date since the delivery of the Technical 
Memo on Task 2, and covers: 

▪ Fully completed results of Task 3 (market analysis) 

▪ Fully completed results of Task 4 (capacity and program needs, near-term and long-term) 

▪ Near-term results of Task 5 (needs by port location through 2025) 

▪ Near-term results of Task 6 (benefit-cost analysis of improvements through year 2025) 

The study workplan anticipated three Technical Memoranda plus final documentation; we 
anticipate that the long-term elements (through 2045) of Tasks 5 and 6 will be presented in the 
third Technical Memo, and then all work will be finally documented under Task 7. 
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2 Near-Term and Long-Term Market 
Opportunities  

 WORK PERFORMED IN THIS TASK 

Work performed in the Task 3 Market Analysis encompassed a broad set of activities, leading to 
the production of a commodity-specific regional market forecast to guide the development of 
program and project recommendations.   

Some of the Task 3 elements were initiated and documented in Task 2, including: 

◼ Summaries of historic and current marine freight traffic from operator information, U.S. Army 

Corps of Engineers data and other sources as applicable  

◼ Primary market demand drivers and service requirements  

◼ Initial market-focused stakeholder interviews 

◼ Analysis of the changing competitive landscape 

The Task 2 work was the launching-off point to: 

◼ Perform detailed (and in some cases confidential) industry market interviews, reaching more 

deeply into the known/potential customer market and probing specific opportunities  

◼ Estimate the “total landed logistics cost” for commodities and origin-destination service pairs 

with the potential to support port expansion, including current water commodities as well as 

truck or rail diversion commodities, where applicable for market estimation  

◼ Develop detailed market volume and demand projections, covering current year through 

forecast year 2045, by commodity and handling type, including both proven and aspirational 

commodities 

 KEY FINDINGS FROM TASK 2 

Task 2 concluded with a synthesis analysis of market opportunities by team member CPCS 
Transcom.  The competitive opportunities for each commodity are varied based on the number 
and location of competitor terminals, the consumption or demand for materials in the market 
area, and the previous history of materials’ movement on the Mississippi River. Based on these 
factors, the commodities studied can be arranged on a spectrum of likely competitiveness, shown 
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in Figure 1. Commodities with little to no history of movement on the Mississippi River are shown 
on the left and are considered more speculative or “higher risk” for potential barge service. In 
comparison, commodities regularly moved on the Mississippi River are shown on the right and 
are considered “lower risk” due to their demonstrated history of shipment on the River.  

In general, bulk materials related to agriculture and heavy manufacturing (such as grain, fertilizer, 
and metals) already move on the river, and therefore are considered low-risk commodities to 
attract to a terminal. However, lighter, higher-value manufacturing inputs such as wood and 
plastic do not move on the river right now, and demand may be too small to support barge-sized 
shipments of these commodities. In the absence of current shipments and potential demand, 
trying to attract these commodities is considered a “higher-risk” strategy.  

Figure 1. Spectrum of Commodity Competitiveness 

 

 

 EXPANDED TASK 3 MARKET ANALYSIS 

The expanded Task 3 market analysis was completed by team member Martin Associates; it 
substantially confirms the Task 2 platform work, provides additional detail at the 
commodity/opportunity level, and concludes with detailed commodity-level forecasts for the 
region’s ports at 5-year increments through 2045.  Note that the forecasts are “unconstrained” in 
that they show the amount of freight that would prefer to use ECIA region ports compared to 
competing facilities, assuming sufficient capacity and handling capability is available at ECIA ports.  
The market forecast is therefore an indispensable tool in developing program and project 
recommendations.  The Martin Associates findings are presented in slide deck form as Appendix 
A of this Technical Memo. 
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3 Port Capacity and Program Needs 

 WORK PERFORMED IN THIS TASK 

Under Task 4, WSP: reviewed, revised, and finalized estimates of port terminal capacity at Gavilon 
and Logistics Park Dubuque, adjusting for seasonality effects and considering use of all modes 
(barge, rail, truck); compared the capacity estimates against the demand forecasts from the 
Market Analysis to identify shortfalls and opportunities; and identified near-term and long-term 
area-wide programmatic strategies for facility development. 

 CAPACITY ANALYSIS PROCESS 

WSP’s “PRIME” model was used to estimate the capacity of the region’s port facilities, by looking 
at the various components of cargo throughput – berths, loading/unloading equipment, open and 
covered storage, truck transfer, and rail transfer – individually and as they are linked to accomplish 
multi-modal movement of cargo.  As inputs, PRIME utilizes physical attribute data (number of 
berths, acres, etc.) and performance data (dwell time, transfer speed, etc.), to estimate: 

◼ Berth throughput capacity 

◼ Storage yard throughput capacity 

◼ Truck transfer capacity 

◼ Rail transfer capacity 

◼ Pipeline transfer capacity 

The resulting capacity estimates are expressed as “Maximum Practical Capacity” or MPC.  MPC is 
the throughput level a terminal can handle at a sustained rate under normal operating practices 
(work schedules, equipment deployment, number of employees, etc.).  Terminals can and do 
exceed MPC during peak periods but having a high MPC means that peaks are more easily 
accommodated.  When demand is growing and reaches 80% of MPC, physical and/or operational 
improvements are generally recommended, so that extra capacity comes online when needed to 
accommodate the added demand.  MPC should be taken as a general guideline, not a decimal-
point accurate performance measure, and a range of 5-10% around the MPC is sometimes used 
for planning purposes.  

Compared to container terminals, which operate consistently over the entire year, river port 
operations can be highly variable over a year based on scheduled or unscheduled river closures, 
shifts of water traffic to rail when necessary, and use of facilities for different commodities at 
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different times of the year.  For this analysis, PRIME was customized for seasonality in different 
commodities, and available workdays were allocated as follows: 

◼ Fertilizer: 365 days 

◼ Grain: 275 days (March to November) 

◼ Salt: 122 days (June to September) 

◼ Steel: 365 days 

 CAPACITY ANALYSIS RESULTS 

Logistics Park Dubuque 

The PRIME analysis considered the following commodities, directions, and modes: 

◼ Salt: Inbound Barge, Outbound Truck 

◼ Fertilizer: Inbound Barge/Rail, Outbound Truck  

◼ Grain: Inbound Truck, Outbound Barge  

◼ Cottonseed: Inbound Barge, Outbound Truck  

Table 1. Logistics Park Dubuque Berth and Storage Capacity Estimates 

Dock (See 
Locations on 

Figure 5) 
Cargo Unit 

MPC Throughput Capacities 
(Numbers in red represent 

constraining factor) 

Berth Storage 

Dock 1 Fertilizer Tons/Year 400,000 281,000 

Dock 1 
Cottonse
ed 

Tons/Year 100,000 229,000 

Dock 2 Not in use 

Dock 3 Grain Bushels/ Yr. 17,857,000 13,750,000 

Dock 4 Fertilizer Tons/Year 840,000 115,000 

Dock 4 Salt Tons/Year 560,000 71,000 

 

Note that except for cottonseed, storage is more of a constraint than berthing.     
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Next, the equivalent loaded trips associated with the calculated MPCs were estimated, assuming: 

◼ Barge = 1,500 tons 

◼ Truck = 25 tons 

◼ Railcar = 100 tons 

Table 2. Logistics Park Dubuque Trip Generation at MPC 

Dock Cargo 
Barges/ 

Year 
Trucks/ 

Year 
Railcars/ 

Year 

Dock 1 Fertilizer 187 8,430 703 

Dock 1 Cottonseed 67 3,000 - 

Dock 3 Grain 257 15,400 - 

Dock 4 Fertilizer 77 3,450 288 

Dock 4 Salt 47 2,130 - 

 

Gavilon 

The PRIME analysis considered the following commodities, directions, and modes: 

◼ 7th Street Terminal (Docks 1 and 2) 

— Fertilizer: Inbound Barge, Outbound Rail and Truck 

— Steel Rebars: Inbound Barge, Outbound Truck 

— Grain: Inbound Rail and Truck, Outbound Barge 

◼ Dove Harbor Terminal (Docks 3 and 4) 

— Fertilizer:  Inbound Barge, Outbound Truck 

— Steel Rebars Inbound Barge, Outbound Truck 

◼ Dove Harbor Terminal (Docks 5 and 6): 

— Salt: Inbound Barge, Outbound Truck 

— Dry Corn: Inbound Truck, Outbound Barge 

— Liquid Fertilizer: Inbound Barge, Outbound Truck 
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Table 3. Gavilon Berth and Storage Capacity Estimates 

Dock Cargo Unit 
Throughput Capacities 

Berth Storage Yard 

Dock 1 Fertilizer Tons/Year 485,000 285,000 

Dock 1 Steel Rebar Tons/Year 62,550 4,000 

Dock 2 Grain Bushels/Year 21,473,000 14,927,000 

Dock 3 Fertilizer Tons/Year 625,500 218,000 

Dock 3 Steel Rebar Tons/Year 104,250 18,000 

Dock 4 Grain Bushels/Year 11,170,000 4,535,000 

Dock 5 Salt Tons/Year 293,250 85,000 

Dock 5 Dry Corn Bushels/Year 6,982,000 7,488,000 

Dock 6 Fertilizer Tons/Year 488,750 104,000 

 

A dock location map is presented in Section 4 (see Figure 3).  Note that except for dry corn, storage 
is more of a constraint than berthing.   

Next, the equivalent loaded trips associated with the calculated MPCs were estimated, assuming: 

◼ Barge = 1,500 tons 

◼ Truck = 25 tons 

◼ Railcar = 100 tons 
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Table 4. Gavilon Trip Generation at MPC 

Dock Cargo 
Barges/ 

Year 
Trucks/ 

Year 
Railcars/ 

Year 

Dock 1 Fertilizer 190 8,550 713 

Dock 1 Steel Rebar 3 120 - 

Dock 2 Grain 279 10,031 1,672 

Dock 3 Fertilizer 145 7,270 - 

Dock 3 Steel Rebar 12 600 - 

Dock 4 Grain 85 5,080 - 

Dock 5 Salt 57 2,833 - 

Dock 5 Dry Corn 130 7,800 - 

Dock 6 Fertilizer 69 3,470 - 

 

 PROGRAM RECOMMENDATIONS 

Program recommendations were developed based on the following considerations: 

◼ Future shortfalls in capacity compared to demand.  Based on existing capacity and projected 

demand, Gavilon and LPD combined will reach their maximum capacity for fertilizers in 2030 

and are essentially at capacity for salt and steel today.  Without improvements, by 2045 these 

ports will be able to handle only 71% of fertilizer demand, 27% of salt demand, and 32% of steel 

demand for the region.  Berth capacity is adequate – the constraint is storage, and just over 

400,000 square feet of additional storage would be required to fully capture demand.  Other 

commodities such as grain, corn and cottonseed are not projected to experience shortfalls.  
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Table 5. Long-Range Capacity Shortfalls  

Commodity 
Year 

Capacity 
Reached 

Capacity/Demand 
in 2045 Without 
Improvements 

Additional 
Storage Needed 

Fertilizers 2030 71% 25,400 SF 

Salt 2020 27% 227,000 SF 

Steel 2020 32% 160,000 SF 

 

◼ Imminent loss of existing capacity to handle critical commodities.  Today, both Gavilon and 

Logistics Park Dubuque face the prospect of losing existing fertilizer capacity in antiquated 

buildings that need replacement.  Instead of running out of fertilizer capacity by 2030 as shown 

in Table 5, the region would face an immediate shortfall of fertilizer capacity.  Additionally, 

Logistics Park Dubuque faces the potential loss of salt handling capacity, as state regulatory 

pressures lead to the elimination of open storage piles for salt.  The region’s ports are already 

at capacity for salt, so the loss of LPD capacity would create an immediate deficit. 

◼ “Opportunity commodities” from the market analysis.  Among the many new commodity 

market opportunities considered in the study market analysis, probably the most achievable 

and attractive is agricultural by-products (dried distiller grain, soybean meal, corn gluten meal 

and pellets).  There are known regional shippers who are using more distant ports because of a 

lack of facilities in the ECIA region, and these would be likely candidates to anchor this business 

at local ports.  

◼ Access improvement opportunities.  There are significant existing rail access deficiencies at 

Gavilon, significant highway access issues at Logistics Park Dubuque, and opportunities for 

improvements to highway and rail at both ports to meet the trip generation needs calculated in 

Table 2 and Table 4.  

◼ Imbalances between berth and storage capacity.  For fertilizer, salt, and grain, berth capacity is 

substantially higher than storage capacity.  Fertilizer and salt storage improvements could bring 

these capacities more into balance, taking better advantage of the available marine 

infrastructure.  Grain storage improvements would also lead to improved balance, although the 

current market forecast does not suggest that existing storage is inadequate to serve current 

and future market demands. 

This suggests the following programmatic development direction: 
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◼ Near-term:  ensure the preservation of existing fertilizer and salt-handling capacity; work to 

capture identified opportunities in agricultural by-products; and remedy the most pressing 

regional rail deficiencies.  Section 4  lays out a specific development plan and program to 

accomplish this. 

◼ Long-term:  look to substantially expand capacity for fertilizer, salt, and steel rebars; address 

highway (and potentially rail) access to Logistics Park Dubuque; accommodate further 

expansion of agricultural by-products handling if market demand warrants.  Future phase work 

will refine this initial direction and lay out plan and program options in detail. 

 

 PROJECTS NOT RECOMMENDED 

Two potential types of near-term projects were specifically considered and not advanced. 

◼ Container-on-Barge (COB) service.  As noted in the study Market Analysis, the market feasibility 

and identifiable demand for container-on-barge services in the ECIA region appears very 

limited.  The WSP team performed an additional test by looking at the physical requirements, 

costs, and impacts to other commodity handling operations associated with COB service 

development.  As it turns out, the required facilities would be very expensive to develop and 

would lead to loss of capacity for existing commodity lines.  These facts, combined with the low 

identified market potential, led to a clear recommendation not to advance COB concepts 

further. 

◼ Rail intermodal service.  The potential to provide intermodal rail transfer capabilities at ECIA 

regional ports was also considered, and rejected for similar reasons – low identifiable demand, 

high development cost, and impact on proven business operations. 

A slide presentation summarizing the key findings was developed and presented to the Study 
Steering Committee and to Dubuque Metropolitan Area Transportation Study (DMATS) members, 
and is included as Appendix B. 
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4 Recommended Near-Term Projects at 
Gavilon and Logistics Park Dubuque 

 WORK PERFORMED IN THIS TASK 

Under Task 5, WSP: reviewed the strengths and weaknesses of each port location from the data 
developed in Task 2 (including marine infrastructure, water depth and navigability, highway and 
rail access and other relevant factors); worked directly with Gavilon and Logistics Park Dubuque 
to develop an area-wide improvement program and corresponding projects at each port facility; 
and created plans and layout diagrams for improvements to marine terminals (addressing salt, 
fertilizer, and agricultural by-products handling) along with rail access improvements. 

These projects were included in two discretionary grant applications submitted by ECIA under the 
BUILD 2020 and PIDP 2020 programs. 

 EXISTING CONDITIONS 

Existing conditions were discussed and presented in the Technical Memo on Task 2, but some of 
that discussion is reproduced below to assist in explaining the nature of the near-term projects 
being recommended. 

 Gavilon Dubuque 

Gavilon’s facility is located at Port of Dubuque in Dubuque, IA and is divided into three separate 
operating areas -- Salt Harbor (12.3 acres), Dove Harbor, 12.7 acres) and Seventh Street 13.0 
acres), for a total operating area of around 38 acres.  Each operating area is leased from the City 
of Dubuque, which owns the underlying property; Gavilon owns the fixed and mobile assets 
(structures, cargo handling equipment, etc.) on the operating areas.   

Gavilon provides transfer to and from barges on the Upper Mississippi River, with connections to 
all points reachable by barge.  The facilities are connected to US 20, US 52 and US 61 via Kerper 
Blvd. US 20 provides East-West connectivity. Similarly, US 52 and US 61 provides North-South 
connectivity to the terminal. The Seventh Street facility is served by Canadian National (CN) Class 
I railroad with a direct move to the south, and an indirect move to the north.  Figure 2 following 
shows the location and connectivity for Gavilon Terminal.
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Figure 2. Gavilon Terminal Location and Connectivity 

 
Source: Google Earth and WSP 
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Figure 3. Gavilon Facilites (Showing Previous Leashold Boundaries) 

 

Source: Gavilon and WSP
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 Logistics Park Dubuque 

Logistics Park Dubuque (LPD) is located at East Dubuque, IL. LPD was formerly known as IEI Barge 
Services. LPD is situated about 4 miles downriver from the Gavilon facility.  LPD is a single 
contiguous operating area of approximately 90 acres.  LPD’s parent company, Alliant Energy, owns 
the underlying property as well as the fixed and mobile assets (structures, cargo handling 
equipment, etc.). 

LPD provides transfer to and from barges on the Upper Mississippi River, with connections to all 
points reachable by barge.  The facility is connected to US 20 via Barge Terminal Road. US 20 
provides East-West connectivity. The facility is served by Canadian National (CN) Class I railroad 
and has space for approximately 185 railcar spots. There is also BNSF main line passing near the 
terminal. Figure 4 following shows the location and connectivity for LPD Terminal. 

LPD handles the following commodities: grains (corn and soybeans); fertilizers (dry only); 
cottonseed; and de-icing salt.  These commodities are either US export or US imports, and are 
highly seasonal depending on crop harvesting, weather condition, and river access. 
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Figure 4. LPD Terminal Connectivity 

 

Source: Google Earth and WSP 
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Figure 5. LPD Facilites 

 

 
Source: LPD and WSP 
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 RECOMMENDED NEAR-TERM PROJECTS 

The recommended program of projects at Gavilon and Logistics Park Dubuque will: repurpose idle 
coal handling systems to store processed grain by-products; install new covers on existing salt 
piles; replace obsolete fertilizer storage buildings; and add/upgrade track and railcar loading 
equipment. 

Gavilon Projects 

◼ Replace an older fertilizer storage building with a 20,000-ton capacity shed – Gavilon is a 

leading wholesaler of bulk blending fertilizers. Through its seventy-five bulk terminals located 

on the Mississippi River and in key agriculture growing areas, Gavilon provides crop nutrients to 

agricultural retailers across the region. A fertilizer storage structure at the 7th Street site in 

Dubuque is at the end of its useable life. Gavilon would replace this fertilizer warehouse with a 

20,000-ton capacity building to enable ongoing operations at the facility. 

◼ Renovate an existing fertilizer storage shed to increase its capacity by 12,000 tons – Before 

wholesale purchase, dry fertilizer is stored at the Dove Harbor site. A fertilizer storage 

warehouse at Dove Harbor would be expanded by 12,000 tons to accommodate more product 

on site. This increased capacity will enable Gavilon to handle more commodity shipments. 

◼ Replace/upgrade inoperable rail track – The CN railroad connects directly with the Gavilon 

facility. However, a portion of rail track at the Dove Harbor site is inoperable in its current 

condition. Replacing and upgrading this track will enable rail service that has been curtailed at 

the Dove Harbor site, providing multimodal shipment of grain, fertilizer, and steel rebar. CN has 

provided a letter of support for the project and is working with study partners on design and 

operating details. 

◼ Relocate rail track to support direct transfer/transloading of fertilizer and other bulk products 

from river barge to rail – Rail track at the 7th Street site will be relocated to accommodate a 

smaller footprint and maintain the current business structure. This improvement will aid 

Gavilon in moving product more efficiently from barge to rail. 

◼ Install new rail equipment, including main line switch, loadout system, and shed – New rail 

equipment at the Dove Harbor site is necessary to repair and utilize existing rail infrastructure 

and expand Gavilon’s multimodal transportation capabilities at the port.  The project will 

support a main line switch from the CN track, a loadout system to enable the loading of 

fertilizer into rail cars, and a new shed to cover the loadout and reduce emissions.  
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Figure 6. Recommended Near-Term Improvements, Gavilon (Showing Updated Leasehold Boundaries) 
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Logistics Park Dubuque Projects 

◼ Repurpose the coal handling system to transfer “hard to handle” processed grain by-products 

from rail (and truck) to barge – The last shipment of coal to the facility occurred in 2015, leaving 

a sizeable portion of the port idle. The “ECIA Port Expansion Study” identified an opportunity 

for the Dubuque region to transfer up to 300,00 tons of processed grain by-products (dried 

distiller grain, soybean meal, corn gluten meal and pellets) from rail to barge annually. Logistics 

Park Dubuque will make incremental changes and additions to its existing coal system and 

barge loading infrastructure to capture this market, including weighing improvements, road 

upgrades, and a storage structure to amass barge load quantities for shipment. When 

operational, the facility will be able to transfer product to barge at up to 300 tons per hour. 

◼ Replace 15,100 tons of fertilizer storage buildings that are at the end of their usable life and 

were built with inefficient handling systems – Storage sheds built almost 40 years ago were 

designed to be filled using front-end loaders rather than with conveyors. Carrying product takes 

significantly longer (14-16 hours versus less than 6 hours). This inefficiency is especially 

problematic given the seasonal nature of fertilizer. The existing low-profile buildings (16’ tall) 

also take up a larger footprint than modern storage sheds (30’ or higher). Logistics Park 

Dubuque will increase storage capacity with larger buildings, enabling the facility to handle 

more and/or new products. U.S. DOT resources will be leveraged by conveying structures that 

the port already has in place for other buildings, requiring Logistics Park Dubuque only to make 

an incremental investment to feed the modern storage structure. 

◼ Install a new, fixed 250’ x 260’ fabric-covered structure for the facility’s 70,000-ton salt pile – 

Every year, approximately 70,000 tons of road salt is sourced to customers including the Iowa 

and Illinois transportation departments, regional municipalities, counties, and other 

stakeholders. As required by law, suppliers pay to cover (tarp) the pile at a cost of up to 

$70,000 annually. In addition, Logistics Park Dubuque must maintain a stormwater runoff pond 

to capture salt brine. Not only is the annual tarping an on-going expense, the pond occupies 

~1.25 acres of prime waterfront property that could be used to store or transfer other 

products. Logistics Park Dubuque seeks to cover the salt pile with an economical ClearSpan salt 

storage structure. This covered, waterproof building will keep rain and snow off piles, 

eliminating the possibility of salt leaching out and contaminating the surrounding area. Trucks, 

loaders, and plows can drive inside and easily maneuver throughout, due to the high clearance 

and lack of internal support columns. Natural ventilation and abundant light that the fabric 

covers provide also create an atmosphere that keeps moisture and condensation from affecting 

the quality of the salt.  
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Figure 7. Recommended Near-Term Improvements, Logistics Park Dubuque 
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5 Benefit-Cost Analysis of Recommended 
Near-Term Projects  

 WORK PERFORMED IN THIS TASK  

Under Task 6, the WSP team prepared a “grant grade” benefit-cost analysis (BCA) consistent with 
Federal guidance for a program of near-term improvements at Gavilon and Logistics Park 
Dubuque. 

 FORMAL DOCUMENTATION OF RESULTS 

Formal documentation of results is contained in the Benefit-Cost Analysis Model (BCA) 
spreadsheet and companion BCA Appendix.  These documents were provided to ECIA, Gavilon, 
and Logistics Park Dubuque and were submitted with the BUILD 2020 and PIDP 2020 discretionary 
grant applications.  The model and appendix are considered and labeled as “Confidential Business 
Information” (CBI), and are not for distribution apart from the USDOT grant review team(s).  Non-
confidential summary information is presented below.    

 SUMMARY OF KEY FINDINGS 

Without discounting, the total program has a capital cost of $29.29 million and monetized benefits 
of $147.22 million over 30 years of accrued benefits. With 7% per year discounting, the program 
has a capital cost of $20.81 million and monetized benefits of $40.97 million, producing a net 
benefit of $20.16 million and a Benefit-Cost Ratio of 1.97. 

 DETAILS OF METHODOLOGY 

 Project Improvements 

The Gavilon facility (located at the Port of Dubuque) and Logistics Park Dubuque (located in East 
Dubuque) provide transfer to and from barges on the Upper Mississippi River. Served by road and 
rail, these terminals handle grains (primarily corn and soybeans), fertilizers (in both dry and liquid 
forms), cottonseed and other feed products, steel reinforcing bars, steel coils, various project-
type cargoes, and de-icing salt. The proposed project will: repurpose idle coal handling systems to 
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store and transfer processed grain by-products; install new covering on an existing salt pile; 
replace obsolete fertilizer storage buildings with new modern structures; and add/upgrade track 
and railcar loading equipment. The program includes the following improvements: 

Gavilon 

◼ Replace an older fertilizer storage building with a 20,000-ton capacity shed; 

◼ Renovate an existing fertilizer storage shed to increase its capacity by 12,000 tons; 

◼ Replace/upgrade inoperable rail track; 

◼ Relocate rail track to support direct transfer/transloading of fertilizer and other bulk products 

from river barge to rail to connect to other ports providing commodities throughout the 

country; and 

◼ Install new rail equipment, including a main line switch, loadout system, and shed. 

Logistics Park Dubuque 

◼ Repurpose the coal handling system to transfer “hard to handle” processed grain by-products 

from rail (and truck) to barge via storage if needed; 

◼ Replace 15,100 tons of fertilizer storage buildings that are at the end of their usable life and 

were built with inefficient handling systems; and 

◼ Install a new, fixed 250’ x 260’ fabric-covered structure for a 70,000-ton salt pile. 

The direct effects of these projects will be to: preserve existing capacity and support future growth 
in fertilizer and salt destined for regional consumers, who would otherwise have to be served 
through more distant and less convenient alternative ports; and provide a new marine service 
option for regional producers of agricultural by-products, who must currently rely on out-of-
region ports for these services. From a transportation perspective, the provision of coordinated 
marine terminal and rail improvements will reduce truck vehicle miles of travel as well as rail ton-
mileage over the nation’s surface transportation system, allowing customers in Iowa, Illinois and 
Wisconsin to be served by ports 50 to 250 miles closer to their facilities. 

 Without Project and With Project Conditions 

The key challenge – and the critical difference between the Without Project and With Project 
conditions – is that without the project, the loss of marine terminal capacity and operability will 
force the proven base of regional freight customers to rely on out-of-region ports. This in turn 
would lead to increased transportation costs, increased transportation system wear and tear, 
increased crashes, and increased emissions.  

The project meets these pressing transportation challenges head on, by preserving and increasing 
marine cargo capacity and access efficiency within the region, serving regional demand at regional 
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ports, and thereby reducing transportation costs, operations and maintenance costs, crashes, and 
emissions compared to the without project condition.  

Each set of improvements within this Project contributes to an integrated, coordination solution 
to these transportation challenges: 

◼ Fertilizer Projects: Approximately half the fertilizer storage at the two ECIA region ports is 

provided by buildings that are near the end of their functional lifespan. Without the fertilizer 

storage project at Logistics Park Dubuque and the integrated fertilizer storage/rail projects at 

Gavilon, the region will lose this commodity handling capacity. It will not only lose existing 

business, but also the opportunity for substantial future growth in a long-established, well-

proven market: the ECIA Port Expansion Study projects the region would handle at least 1 

million tons of fertilizer by 2029 with the project, but only 500,000 tons without the project. 

This tonnage is real, proven, existing demand associated with customers located generally 

within a 50-mile radius of the region’s ports; if they cannot be served by Gavilon and Logistics 

Park Dubuque, they will need to be served through more distant ports (Prairie du Chien WI, 

Camanche IA, Clinton IA for truck users, and as far as St. Paul and St. Louis for rail users. 

◼ Salt Project: All of the salt capacity at the two ECIA region ports is currently uncovered. Due to 

regulatory pressures, salt handling capability at Logistics Park Dubuque would be lost, unless 

the project to cover its salt storage is implemented. If Logistics Park Dubuque loses this 

capacity, existing regional customers within a 100-mile market shed would be forced to rely on 

alternative, more distant ports: LaCrosse WI; Muscatine IA; St. Paul; and St. Louis. Like fertilizer, 

this tonnage is real, proven, existing demand. Future salt demand is forecast to be stable, and 

the project will ensure the region preserves its current ability to serve the market. 

◼ Agricultural By-Products Project: The market for handling of agricultural by-products, especially 

for export, is growing rapidly. These commodities include dried distiller grain (DDG), soybean 

meal, corn gluten meal, and pellets. The ECIA Port Expansion Study has identified these 

commodities as an important opportunity for regional ports: exporters of these products exist 

within a 150-mile radius of the region, and are known to have interest in using the region’s 

ports to barge their exports to the ports of South Louisiana, where they can be transferred to 

deep-draft ocean-going vessels. Today, these users must use alternative ports, reaching ports in 

(for example) Quad Cities IA and Clinton IA by truck, or Peoria IL or St. Louis via rail. Not only is 

this a missed business opportunity for the region’s ports, it also requires longer truck and rail 

trips for the region’s freight shippers – leading (again) to higher transportation costs, higher 

system operations and maintenance costs, increased crashes, and increased emissions. 

 

 

To sum up:  
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◼ In the Without Project condition, existing fertilizer and salt capacity and tonnage is lost and 

regional customers must instead utilize more distant ports; and new opportunities for 

agricultural by-products handling are not realized, meaning that regional customers must 

continue to utilize more distant ports. 

◼ In the With Project condition, obsolete fertilizer buildings are replaced, allowing existing 

tonnage to be retained and increased until their capacity is reached (around year 2029); salt 

storage in Illinois is modernized, allowing current volume to be retained; and ag by-products 

handling is introduced, providing regional exporters with a closer and more convenient river 

gateway to international markets.  

Importantly, it should be emphasized that the project does not involve any assumptions regarding 
modal diversion: for purposes of this project, barge traffic is assumed to remain on barge, rail on 
rail, and truck on truck.  The key difference is whether proven barge customers have access to 
convenient nearby river port facilities or are forced to rely on more distant facilities. 

 BCA Approach 

To support ECIA discretionary grant applications, WSP Inc. prepared a formal Benefit-Cost Analysis 
(BCA) consistent with the most recent (2020) USDOT Benefit-Cost Analysis Guidance.  The analysis 
approach can be summarized as follows: 

◼ Benefits were evaluated over a period of 30 years of operation, corresponding to a reasonable 

life-cycle for the improvements before significant reinvestment could be required.  Benefits 

begin accruing in year 2024 and are calculated through 2053, and residual value is not included. 

◼ Cost inputs were provided by Gavilon and Logistics Park Dubuque. 

◼ Benefit-generating effects were generated from several sources.  Current and forecast demand 

generated by regional freight customers – which is the same without or with the project – was 

estimated by WSP, using detailed market forecasts recently developed by its partner Martin 

Associates for the ECIA Port Expansion Study.  Gavilon and Logistics Park Dubuque identified 

their market shed distances, key customer origins and destinations, and out-of-region ports 

that would be best positioned to serve this demand in the Without Project scenario.  WSP then 

calculated the travel distances associated with serving these customers under the Without 

Project and With Project scenarios.  The combination of market demand  and travel distance  

produced estimates for changes in truck Vehicle Miles of Travel and rail Ton-Miles of travel.  

Additionally, Gavilon and Logistics Park Dubuque provided estimates of current and future 

Operations and Maintenance cost effects, both without and with project.  These three metrics – 

change in truck VMT, rail ton-mileage, and O&M cost changes – drive all the benefits calculated 
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in the analysis.  Factors to convert changes in truck VMT and rail ton-mileage into avoided 

crashes and avoided emissions were developed. 

◼ The monetized values of benefit-generating effects were calculated using factors are derived 

from current Federal BCA guidance.  No ‘external’ valuation factors were applied. 

◼ Non-monetized and monetized benefits were calculated for the criteria benefit categories of: 

Safety (from avoided crashes); State of Good Repair (a benefit from reduced O&M costs); 

Economic Competitiveness (from avoided truck VMT and rail ton-mileage, based solely on miles 

of travel and not including driver/operator time savings); and Environmental Protection (from 

reduced emissions).  No benefits were calculated for Quality of Life, or for the economic 

development-supporting nature of the project, although such effects are anticipated.  

◼ Benefits are calculated for 30 years of operations, beginning in 2024 and ending in 2053.  No 

credit is taken for residual value after 2053. 

◼ All monetized benefits were expressed in 2018 dollars and future year benefits were 

discounted to present value using a 7% discount rate. 

◼ The project Benefit-Cost Analysis was calculated as discounted benefits divided by discounted 

costs. 

 Project Costs 

Gavilon and Logistics Park Dubuque provided estimates of project capital cost expenditures in 
Year of Expenditure dollars, and WSP discounted these expenditures to 2018 dollars at 7%.  The 
project has a non-discounted cost of $29,291,250 and a discounted cost of $20,812,964. 

 Project Effects and Benefit Drivers 

Project effects and benefit drivers were estimated separately for the Salt project, Fertilizer 
projects, and Agricultural By-Products project. 

Salt Project 

◼ The ECIA Port Expansion Study market analysis reports current salt volume of 156,000 tons for 

the region’s ports, which represents at-capacity operations.  (Total projected future demand 

could reach as high as 565,000 tons by year 2045, but capacity limitations impose an upside 

limit on tonnage handled.)  In the With Project scenario, providing covered storage at Logistics 

Park Dubuque allows this existing level of tonnage to be maintained.  Without the project, half 

the region’s capacity (the portion at Logistics Park Dubuque) is lost, and annual tonnage is 
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reduced to 50% of current levels.  A total of 2.3 million tons of salt would be shifted to 

alternative ports without the project. 

◼ De-icing salt received at Logistics Park Dubuque is generally trucked to customers within a 100-

mile radius; it is not moved inland by rail.  An average travel distance of 50 miles was assumed, 

and points 50 miles west and 50 miles east of the terminal along the US 20 corridor were 

selected as representative market centroids for the With Project condition.  Without the 

project, salt would need to be trucked to these centroids from the small ports of LaCrosse WI 

and Muscatine IA (uncovered storage), and/or the large ports of St. Paul MN and St. Louis MO 

(covered storage).  The average truck distance from each of the alternative ports to each of the 

centroids is 214 miles (from Google Maps least time routings); the mileage savings per loaded 

truck is 164 miles (214 minus 50); and the total round-trip savings per truckload move is 328 

miles (2 x 164 miles).  Each loaded truck was assumed to carry 25 tons of salt.  Avoided truck 

vehicle miles of travel (VMT) under the With Project scenario was calculated as the number of 

avoided loaded truck trips times 328 miles. An estimated 29.7 million salt truck VMT would be 

avoided with the project. 

◼ Covering a salt pile with a tarp involves a customer cost of $1.00 per ton for a tarp cover, plus 

an annual cost of $10,000 per terminal (current dollars with 3% annual escalation), based on 

terminal and customer cost data provided by Logistics Park Dubuque.  O&M costs in the 

Without Project scenario are based on current Gavilon costs plus the costs of handling 78,000 

tons of salt at other ports (assuming 50% goes to ports with uncovered storage where tarp 

costs are incurred and 50% to ports with covered storage where these costs are not incurred).  

O&M costs in the With Project scenario are based on current Gavilon costs (there is no change 

for Gavilon), the elimination of tarp costs at Logistics Park Dubuque, and the addition of an 

annual building maintenance allowance ($20,000) for the salt cover. An estimated $1.1 million 

in O&M savings (not discounted) would be realized with the project. 

Fertilizer Projects 

◼ Fertilizer is currently received at ECIA region ports via barge, stored on site until needed, and 

then trucked to users generally within 50 miles or railed to more distant customers.   This is an 

existing, well-established market with proven historic demand and strong future growth 

projections, established through the ECIA Port Expansion Study market analysis.  Total upside 

regional demand for fertilizer is estimated at 677,000 tons per year (2020), growing to 

1,400,000 tons per year (2045).  Current regional storage capacity is estimated at 1,003,000 

tons per year.  With current capacity, demand would reach the limit of capacity by the year 

2030.  Without the project to replace aging shed storage and rail access, the region will lose 

approximately half its fertilizer storage capacity, down to 504,000 tons per year.  Note that 

without the project, the region will not be able to handle even its most recent year volume 
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(644,542 tons), meaning the region would lose existing business and grow no new business.  

With the project to replace/modernize shed storage and upgrade rail access, the region will 

retain capacity for 1,003,000 tons per year, sufficient to accommodate 100% of growth through 

year 2029.  Over the analysis period, the project would prevent an estimated 14.4 million tons 

of fertilizer from relocating to alternative ports. 

◼ The analysis assumes all tonnage lost in the Without Project scenario would instead be handled 

through the nearest viable ports, with inland distribution via rail and truck. 

◼ Avoided rail tons were calculated from the total avoided loss and the rail share.  Avoided 

loaded truck trips were calculated from the total avoided loss, the truck share, and a payload 

factor of 25 tons per truck.  

◼ The identification of alternative ports under the Without Project scenario was performed 

carefully, based on a detailed competitive market assessment from the ECIA Port Expansion 

Study and on detailed business information provided by Gavilon and Logistics Park Dubuque 

regarding the locations of their primary customers as well as their primary competitor ports.   

◼ The truck service market is generally within a 50-mile radius; the average truck dray from ECIA 

region is assumed at 25 miles, with representative destinations 25 miles west and 25 miles east 

along US 20.  The closest alternative ports are Prairie du Chien WI, Camanche IA, and Clinton IA.  

Reaching the representative ECIA market destinations from these three ports, the required 

least-time truck mileages are:  86, 85, 46, and 40 (average = 64 miles, via Google Maps fastest 

routes).  The truck distance savings via ECIA ports is 39 miles (64 minus 25) per loaded truck 

trip; round-trip savings is 39 x 2 = 78 miles.  Note that the alternative ports are both upriver and 

downriver of the ECIA region, so shifting traffic to those ports neither increases nor reduces 

marine transportation impacts.  The truck cost differential is small enough that total market 

demand is not likely to be impacted. 

◼ Representative rail destinations are Aurelia IA and Fond du Lac WI.  Estimating rail distances can 

be challenging, since they depend not only on the network configuration, but also on railroad 

ownership, trackage rights, and interchange ability.  WSP utilized PC Miler Rail software, which 

generates routings reflecting these factors, to estimate ‘most practical’ rail routes and 

associated mileages.  From possible alternatives identified through PC Miler Rail, WSP selected 

routes that involved (a) not more than one Class I railroad, and (b) where necessary for local 

business access, not more than one non-Class I railroad.  In some cases, shorter distances were 

available from routes combining two or three Class I’s or shortlines, but these were considered 

unlikely due to business objectives (Class I’s prefer to serve as many miles as possible over their 

own networks) and performance issues (each handoff incurs time, cost, and reliability 

penalties).  
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◼ Reaching the two market centroids (Aurelia and Fond du Lac) by rail from Dubuque requires an 

average of 274 miles via the Canadian National (CN).  Reaching the two centroids from 

alternative ports (St. Louis and St. Paul) requires an average of 615 miles via the CN network.  

The rail mileage savings via ECIA ports is 341 miles (615 minus 274). Recognizing that the 

additional rail mileage might de-incentivize the use of river port/rail combination services, the 

assumed rail mileage savings is reduced by 50% (to 170 miles) for analysis purposes, and the 

avoided rail miles are counted in the loaded direction only.  As with trucking, note that the 

alternative ports are both upriver and downriver of the ECIA region, so the net waterway ton-

mileage is generally similar. 

◼ Avoided rail ton-mileage was calculated by multiplying avoided rail tons by the avoided miles 

per trip.  Avoided truck VMT was calculated by multiplying avoided loaded truck trip by the 

avoided round-trip mileage per loaded trip.  The fertilizer project is projected to result in over 

642 million avoided rail ton-miles and over 33 million avoided truck VMT. 

◼ Current O&M cost for handling fertilizer through the aging structures is estimated at $3.59 per 

ton (current $).  Future O&M cost through modernized facilities are estimated at $1.69 per ton 

(current $) with costs escalating at 3% per year (source: business operations analysis by 

Logistics Park Dubuque).  For the Without Project volume (504,000 tons), the O&M cost is $3.59 

per ton, and for tonnage that must relocate to other ports, half is values at the ‘older structure’ 

rate and half is valued at the ‘newer structure’ rate.  For the With Project Scenario, the first 

504,000 tons is valued at the ‘older structure’ rate, and the additional tonnage accommodated 

with the project is valued at the ‘newer structure’ rate.  Over 30 years, the avoided O&M cost 

with project is estimated at $24.8 million, not discounted. 

 

Agricultural By-Products Project 

◼ A variety of grain by-products -- dried distiller grain, soybean meal, corn gluten meal and wood 

pellets -- are produced in the region for export.  These are currently moved via rail to river ports 

such as Peoria IL and Alton IL/St. Louis, and then barged to Louisiana deep-water ports for 

transfer to ocean-going vessels.  The ECIA Port Expansion Study identified a strong potential 

demand to handle these commodities through ECIA ports, but also noted uncertainty and risk.  

This project includes the development of capacity for 300,000 tons annually of grain by-

products, to be received by truck and rail, and then shipped via barge.  The provision of more 

direct and less expensive truck and rail services should incentivize use of the ECIA region ports.  

However, the estimate of benefit is taken on only 50% of this forecast tonnage (just over 4.1 

million tons cumulatively over the analysis period), reflecting risk and uncertainty in capturing 

new business. 
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◼  33% of inbound tonnage is expected to arrive by truck and 67% by rail.  These commodities are 

currently moving to river ports that are relatively distant, which accounts for the high rail share.  

These shares are assumed to continue, since the logistics facilities and services for rail are 

already established. 

◼ Avoided rail tons were calculated from the benefit volume and rail share.  Avoided loaded truck 

trips were calculated from the benefit volume, truck share, and a payload factor of 25 tons per 

truck. 

◼ The truck-in market shed covers a radius of around 150 miles.  Representative origins include 

Cedar Rapids IA, Pine Lake IA, and Dyersville IA, with an average distance of 78 miles.  

Alternative ports to serve these markets are Clinton IA and Quad Cities IA, with an average 

distance of 118 miles from these origin cities.  The truck distance savings via ECIA ports is 40 

miles (118 minus 78) per loaded truck trip; round-trip savings is 40 x 2 = 80 miles.  Note that 

both alternative ports are downriver of the ECIA region, but are close in river miles, so shifting 

traffic to those ports does not significantly increase marine transportation impacts. 

◼ Representative rail origins are Fairbank IA, Iowa Falls IA, and Shell Rock IA, an average of 124 

miles from East Dubuque via CN; Peoria IL is the closest alternative port, with average rail 

distance of 590 miles to the target market areas, also via CN.  The rail mileage advantage for 

ECIA is a significant,  466 miles (590 minus 124), and since the benefit volume already includes a 

50% discount, this mileage was not further discounted for risk and uncertainty.  Note that while 

barging from Peoria saves roughly 150 river miles, the per-mile cost of barging is extremely low, 

and other alternative ports both north and south of Dubuque may be used by freight shippers; 

thus, any differences in marine transportation impacts should be marginal, especially in the 

context of the long barge trip to Louisiana and export voyage.   

◼ Avoided rail ton-mileage was calculated by multiplying avoided rail tons by the avoided miles 

per trip.  Avoided truck VMT was calculated by multiplying avoided loaded truck trip by the 

avoided round-trip mileage per loaded trip.  The ag by-products project is projected to result in 

nearly 1.3 billion avoided rail ton-miles and 4.4 million avoided truck VMT. 

◼ Current O&M cost for handling ag by-products at Logistics Park Dubuque is zero since the 

business does not exist.  Adding this line of business would incur annual O&M costs estimated 

at $1.32 per ton, escalating at 3% per year, according to Logistics Park Dubuque operational 

analysis.  Given this is a new market capture opportunity, the avoided O&M cost calculation is 

based on the new cost incurred at Logistics Park Dubuque without any offset assumptions 

about avoided cost at alternative ports; the result is a negative avoided O&M cost of $10.0 

million for ag by-products, cumulative over the analysis period, not discounted.    
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Table 6.  Summary of Benefit Drivers (From Salt, Fertilizer, and Ag By-Products) by Year 

 

A B AN AO AP

Benefit 

Year

Calendar 

Year

Total Avoided Rail 

Ton-Mileage With 

Project

Total Avoided Truck 

VMT With Project

Total Avoided O&M 

Costs With Project

1 2024 22,663,692               796,295                    320,309$                  

2 2025 31,564,108               1,904,895                 344,894$                  

3 2026 40,498,933               1,991,913                 345,574$                  

4 2027 49,469,212               2,080,762                 346,913$                  

5 2028 58,476,021               2,171,498                 349,009$                  

6 2029 68,836,000               2,332,144                 388,559$                  

7 2030 68,836,000               2,332,144                 400,215$                  

8 2031 68,836,000               2,332,144                 412,222$                  

9 2032 68,836,000               2,332,144                 424,588$                  

10 2033 68,836,000               2,332,144                 437,326$                  

11 2034 68,836,000               2,332,144                 450,446$                  

12 2035 68,836,000               2,332,144                 463,959$                  

13 2036 68,836,000               2,332,144                 477,878$                  

14 2037 68,836,000               2,332,144                 492,214$                  

15 2038 68,836,000               2,332,144                 506,981$                  

16 2039 68,836,000               2,332,144                 522,190$                  

17 2040 68,836,000               2,332,144                 537,856$                  

18 2041 68,836,000               2,332,144                 553,992$                  

19 2042 68,836,000               2,332,144                 570,611$                  

20 2043 68,836,000               2,332,144                 587,730$                  

21 2044 68,836,000               2,332,144                 605,362$                  

22 2045 68,836,000               2,332,144                 623,523$                  

23 2046 68,836,000               2,332,144                 642,228$                  

24 2047 68,836,000               2,332,144                 661,495$                  

25 2048 68,836,000               2,332,144                 681,340$                  

26 2049 68,836,000               2,332,144                 701,780$                  

27 2050 68,836,000               2,332,144                 722,833$                  

28 2051 68,836,000               2,332,144                 744,518$                  

29 2052 68,836,000               2,332,144                 766,854$                  

30 2053 68,836,000               2,332,144                 789,860$                  

Total 1,923,571,967         67,248,964               15,873,260$            
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 Calculated Effects 

The combined effects of the salt, fertilizer, and ag by-products projects – reduced truck VMT, 
reduced rail ton-mileage, and reduced operations and maintenance costs – in turn generate both 
non-monetized and monetized benefits in the areas of safety, state of good repair, economic 
competitiveness, and environmental sustainability.  These represent four of the five allowable 
benefit areas (the fifth being Quality of Life) specified in Federal BCA Guidance), and the effects 
in each were calculated as follows.  

Safety  

◼ Rail ton-mileage and truck VMT avoided are carried forward from the benefit calculations. 

◼ WSP estimated year 2017 crash rates for Class I rail at the national network level by combining 

three sources for crash statistics (www.bts.gov/injuries-freight-transportation-mode; 

www.bts.gov/content/transportation-fatalities-mode; and 

www.bts.gov/content/transportation-accidents-mode) with another source for rail ton-mileage 

data (www.bts.gov/us-ton-miles-freight).  The factors are:  0.3045 fatal crashes per billion ton-

miles; 3.159 injury crashes per billion ton-miles; and 6.173 property damage crashes per billion 

ton-miles. 

◼ The most recent available fatality, injury and crash rates per 100 million large truck VMT were 

sourced from www.fmcsa.dot.gov/ safety/data-and-statistics/large-truck-and-bus-crash-facts-

2017.  The factors are: 0.016 fatal crashes per million VMT; 0.497 injury crashes per million 

VMT; and 1.221 property damage crashes per million VMT. 

◼ Crashes avoided from rail were calculated as avoided rail ton-mileage multiplied by the 

applicable per ton-mile rail crash rates.  

◼ Crashes avoided from truck were calculated as avoided truck VMT multiplied by the applicable 

per VMT truck crash rates.  

◼ Total avoided crashes were calculated as the sum of avoided rail and truck crashes.  The project 

would result in the avoidance of 1.66 fatal crashes, 39.50 injury crashes, and 93.99 property 

damage crashes. 

◼ The applicable values for avoided fatal, injury, and property damage crashes were entered from 

Federal BCA Guidance for fatalities, injuries, and property damage only crashes:  $10,636,600 

per fatal crash; $250,600 per injury crash; and $4,000 per PDO crash.   

◼ The total non-discounted value of avoided crashes was calculated by: (1) multiplying, in each 

year, the number of avoided crashes by type and the corresponding value of crashes by type; 

http://www.bts.gov/injuries-freight-transportation-mode
http://www.bts.gov/content/transportation-fatalities-mode
http://www.bts.gov/content/transportation-accidents-mode
http://www.bts.gov/us-ton-miles-freight
file:///C:/Users/Susan/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/IFFVSZV2/www.fmcsa.dot.gov/%20safety/data-and-statistics/large-truck-and-bus-crash-facts-2017
file:///C:/Users/Susan/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/IFFVSZV2/www.fmcsa.dot.gov/%20safety/data-and-statistics/large-truck-and-bus-crash-facts-2017
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(2) summing the results for all crash types in a given year; and then (3) summing the results 

over all years.  Non-discounted safety benefit sums to $27,987,114. 

◼ The discounted value of avoided crashes was calculated by multiplying the non-discounted 

value by the applicable discounting factor.  Discounted safety benefit sums to $7,801,500.  

State of Good Repair 

The State of Good Repair benefit was calculated with two components:  avoided O&M cost (the 
primary source of benefit) and avoided pavement damage from avoided truck VMT (a very minor 
contributor to total benefit). 

◼  Avoided O&M cost was carried forward from the Tab 3 calculations.  The avoided cost is 

positive (since the cost decreases) and sums to $15,873,260, not discounted. 

◼  Avoided truck VMT was carried forward from the benefit calculations.  The value of avoided 

pavement damage per VMT based on the FHWA Highway Cost Allocation Study 2000 Update.  

The average pavement cost per mile for urban 80,000 lb. trucks was $0.409 per vehicle mile 

(urban interstate) and $0.127 per vehicle mile (rural interstate).  Conservatively assuming a 

100% rural share of avoided truck miles, the blended value is $0.127 per mile.  For this class of 

vehicle, the equity ratio (federal charges to costs) is 0.8.  The unrecovered share of cost is 

estimated as (0.2 x $0.127) = $0.0254 in 2000 dollars.  Inflated to 2018 dollars, the pavement 

damage cost factor is estimated at $0.048 per vehicle mile (from the BLS inflation calculator).  

Additionally, recognizing that most of the avoided miles will not be from interstate highways, as 

well as the age of the source study, the factor was further reduced by 50% to reflect risk and 

uncertainty.  With 67,248,964 avoided truck VMT and a valuation of $0.0240 per VMT, the total 

value of avoided pavement damage is estimated at $1,613,975, not discounted.  

◼ Non-discounted State of Good Repair value is the sum of avoided O&M cost and avoided 

pavement damage value, totaling $17,487,235.   

◼ The discounted benefit was calculated by multiplying the non-discounted value by the 

applicable discounting factor.  Discounted State of Good Repair benefit sums to $4,482,813. 

Economic Competitiveness 

◼ Avoided rail ton-mileage and truck VMT was carried forward from the benefit calculations.   

◼ For the value of avoided rail operating cost, to develop a factor comparable to the USDOT 

figure for per-mile truck equipment operating cost, WSP used Federal and industry data sources 

to develop a conservative estimate for use in this analysis.  The Association of American 

Railroads cites an estimated 2017 average freight rail rate (customer price) of $0.04 per 
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revenue ton-mile (see www.aar.org/data/average-u-s-freight-rail-rates-since-deregulation/).  

To isolate the transportation cost component of price, we note that Stifel Inc. reported (in April 

2020) an average 2019 operating ratio (share of revenues required to cover operating costs) of 

61.6% for US Class I railroads.  Additionally, to isolate the non-labor share of operating cost, we 

note that BNSF financial reports for FY 2018 and FY 2019 indicate that labor compensation 

represents approximately 1/3 of rail operating costs.  This means the average freight rail 

transport cost excluding the value of labor time can be estimated as $0.04 x 0.616 x 0.67 = 

$0.0165.  (For comparison, the per ton-mile figure for trucking would be $0.96 per mile/25 tons 

= $0.0384). 

◼ The per-mile operating cost value of avoided truck VMT ($0.96) was entered from 2020 BCA 

Guidance.  Note that the BCA takes a conservative approach in not claiming credit for avoided 

truck operating hours.     

◼ The estimates of avoided rail ton-mileage and VMT were multiplied by their corresponding 

monetization factors in each year and summed.  Avoided rail ton-mileage results in 

transportation cost savings of $31.7 million and avoided truck VMT results in transportation 

cost savings of $64.6 million, for a total savings of $96,297,943 (not discounted). 

◼ The discounted benefit was calculated by multiplying the non-discounted value by the 

applicable discounting factor.  Discounted Economic Competitiveness benefit sums to 

$26,796,032. 

Environmental Protection 

◼ Avoided rail ton-mileage and truck VMT were carried forward from the benefit calculations.   

◼ A factor for rail ton-miles per gallon (479 per gallon in 2017 with assumed improvement of 1% 

per year) was developed based on www.aar.org/wp-content/uploads/2018/05/AAR-Railroad-

Environment-Issue.pdf.  A corresponding factor for truck VMT per gallon (6.0 in 2018 with 1% 

per year improvement) was developed based on 

www.fhwa.dot.gov/policyinformation/statistics/2018/vm1.cfm.   Avoided rail ton-mileage and 

truck VMT figures were multiplied by the corresponding factors and the resulting fuel savings 

was summed for the two modes.  The project is estimated to reduce fuel consumption by 

12,343,869 gallons.  There is no price credit or direct benefit taken on fuel consumption; this 

calculation is performed only to support the estimate for avoided carbon emissions. 

◼ The fuel savings calculation was used to estimate the associated carbon production at a rate of 

0.01015 metric tons per gallon, based on 22.38 lbs. per gallon from 

www.eia.gov/tools/faqs/faq.cfm?id=307&t=11 and conversion from gallons to metric tons. 

http://www.aar.org/data/average-u-s-freight-rail-rates-since-deregulation/
file:///C:/Users/Susan/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/IFFVSZV2/www.aar.org/wp-content/uploads/2018/05/AAR-Railroad-Environment-Issue.pdf
file:///C:/Users/Susan/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/IFFVSZV2/www.aar.org/wp-content/uploads/2018/05/AAR-Railroad-Environment-Issue.pdf
file:///C:/Users/Susan/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/IFFVSZV2/www.fhwa.dot.gov/policyinformation/statistics/2018/vm1.cfm
http://www.eia.gov/tools/faqs/faq.cfm?id=307&t=11
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◼ Grams per gallon factors for particulate matter (PM), nitrogen oxides (NOx), and volatile 

organic compounds (VOC) were sourced from 

www.epa.gov/nonroad/locomotv/420f09025.pdf. 

◼ Emissions production factors for truck (grams per VMT) for PM, NOx, and VOC were sourced 

from the US EPA MOVES model. 

◼ Carbon emissions avoided was calculated as fuel consumption avoided (truck plus rail) times 

the per-gallon carbon production factor. 

◼ Other emissions avoided were calculated as avoided fuel consumption by rail times the 

applicable per-gallon factors, plus avoided truck VMT times the applicable per-VMT factors, 

converted to metric tons. 

◼ Values for avoided carbon, PM, NOx and VOC emissions were sourced from the BCA Resource 

Guide 2020 and inflated from tons to metric tons.  The Social Cost of Carbon value in each year 

was discounted back to net present value at 7%, resulting in values between $0.67 per MT and 

$0.19 per MT over the analysis period.   

◼ The quantities of avoided emissions were multiplied by the valuation factors and summed.  The 

total value of all avoided emissions is calculated as $5,446,669, not discounted. 

◼ The discounted benefit was calculated by multiplying the non-discounted value by the 

applicable discounting factor.  Discounted Environmental Protection benefit sums to 

$1,891,478. 

 Summary of Benefit 

The project Benefit Cost Analysis finds that: 

◼ Without discounting, the project has a capital cost of $29.29 million and monetized benefits of 

$147.22 million. With discounting, the project has a capital cost of $20.81 million and 

monetized benefits of $40.97 million, producing a net benefit of $20.16 million and a Benefit-

Cost Ratio of 1.97. 

◼ More than half the benefit is derived from Economic Competitiveness, but benefits from Safety 

and State of Good Repair also make substantial contributions to total project benefit.  The 

calculated Environmental Protection benefits are modest, and Quality of Life benefits were not 

calculated. 

◼ This analysis – which was very conservative in being limited purely to transportation system 

effects with 50% reductions to inputs and factors which were less certain or well-established --

file:///C:/Users/Susan/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/IFFVSZV2/www.epa.gov/nonroad/locomotv/420f09025.pdf
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finds the project has a positive net present value and a positive Benefit-Cost Ratio, and 

therefore furthers the objectives of the BUILD and PIDP program.   

Table 7.  Summary of BCA Results 

  

Benefit Summary (30 years) Not Discounted Discounted @ 7%

Safety 27,987,114$                               7,801,500$                                 

State of Good Repair 17,487,235$                               4,482,813$                                 

Economic Competitiveness 96,297,943$                               26,796,032$                               

Environmental Protection 5,446,669$                                 1,891,478$                                 

Quality of Life -$                                             -$                                             

Benefit 147,218,960$                             40,971,823$                               

Capital Cost 29,291,250$                               20,812,964$                               

Net Present Value 20,158,859$                               

Benefit-Cost Ratio 1.97
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Table 8.  Summary of Monetized Benefits by Year, Discounted at 7% 

 

 

 

 

 

 

Benefit 

Year

Calendar 

Year
Safety Good Repair

Economic 

Competitiveness

Envirnmental 

Protection
Total

1 2024 220,516$                  226,170$                  758,560$                  110,619$                  1,315,865$               

2 2025 435,768$                  243,253$                  1,463,155$               187,347$                  2,329,523$               

3 2026 443,560$                  228,950$                  1,501,856$               175,390$                  2,349,757$               

4 2027 448,844$                  215,861$                  1,530,506$               161,759$                  2,356,970$               

5 2028 451,901$                  203,912$                  1,550,208$               152,699$                  2,358,720$               

6 2029 465,214$                  211,193$                  1,603,273$               143,261$                  2,422,941$               

7 2030 434,780$                  202,552$                  1,498,386$               121,349$                  2,257,067$               

8 2031 406,336$                  194,284$                  1,400,361$               103,987$                  2,104,968$               

9 2032 379,753$                  186,369$                  1,308,748$               86,830$                    1,961,701$               

10 2033 354,910$                  178,794$                  1,223,129$               76,325$                    1,833,158$               

11 2034 331,691$                  171,541$                  1,143,111$               66,879$                    1,713,223$               

12 2035 309,992$                  164,597$                  1,068,328$               60,481$                    1,603,398$               

13 2036 289,712$                  157,947$                  998,438$                  53,033$                    1,499,130$               

14 2037 270,759$                  151,578$                  933,119$                  43,701$                    1,399,157$               

15 2038 253,046$                  145,478$                  872,074$                  38,505$                    1,309,103$               

16 2039 236,491$                  139,634$                  815,023$                  35,026$                    1,226,173$               

17 2040 221,020$                  134,035$                  761,703$                  31,000$                    1,147,758$               

18 2041 206,561$                  128,670$                  711,872$                  28,625$                    1,075,728$               

19 2042 193,047$                  123,529$                  665,301$                  26,431$                    1,008,308$               

20 2043 180,418$                  118,601$                  621,777$                  24,407$                    945,204$                  

21 2044 168,615$                  113,879$                  581,100$                  22,540$                    886,134$                  

22 2045 157,584$                  109,351$                  543,084$                  20,817$                    830,837$                  

23 2046 147,275$                  105,011$                  507,555$                  19,227$                    779,068$                  

24 2047 137,640$                  100,849$                  474,351$                  17,760$                    730,600$                  

25 2048 128,636$                  96,858$                    443,318$                  16,526$                    685,338$                  

26 2049 120,220$                  93,031$                    414,316$                  15,379$                    642,947$                  

27 2050 112,355$                  89,361$                    387,211$                  14,313$                    603,240$                  

28 2051 105,005$                  85,840$                    361,880$                  13,321$                    566,046$                  

29 2052 98,135$                    82,463$                    338,205$                  12,399$                    531,202$                  

30 2053 91,715$                    79,223$                    316,080$                  11,541$                    498,559$                  

Total 7,801,500$               4,482,813$               26,796,032$            1,891,478$               40,971,823$            
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Table 9.  Summary of BCA Benefit Drivers (1 of 3) 

 

 

 

 

 

Benefit 

Year

Calendar 

Year

Total Avoided Rail 

Ton-Mileage With 

Project

Total Avoided Truck 

VMT With Project

Fatal Crashes 

Avoided, Total

Injury Crashes 

Avoided, Total

Non-Injury Crashes 

Avoided, Total

1 2024 22,663,692               796,295                    0.0                              0.5                              1.1                              

2 2025 31,564,108               1,904,895                 0.0                              1.0                              2.5                              

3 2026 40,498,933               1,991,913                 0.0                              1.1                              2.7                              

4 2027 49,469,212               2,080,762                 0.0                              1.2                              2.8                              

5 2028 58,476,021               2,171,498                 0.1                              1.3                              3.0                              

6 2029 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

7 2030 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

8 2031 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

9 2032 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

10 2033 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

11 2034 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

12 2035 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

13 2036 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

14 2037 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

15 2038 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

16 2039 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

17 2040 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

18 2041 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

19 2042 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

20 2043 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

21 2044 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

22 2045 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

23 2046 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

24 2047 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

25 2048 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

26 2049 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

27 2050 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

28 2051 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

29 2052 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

30 2053 68,836,000               2,332,144                 0.1                              1.4                              3.3                              

Total 1,923,571,967         67,248,964               1.7                              39.5                           94.0                           

Benefit Drivers Safety
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Table 10.  Summary of BCA Benefit Drivers (2 of 3) 

 

 

Benefit 

Year

Calendar 

Year

Total Avoided O&M 

Costs, With Project

Value of Avoided 

Truck VMT

Value of Avoided 

Rail Operating Costs

Value of Avoided 

Truck Operating 

Costs

1 2024 320,309$                  19,111$                    373,951$                  764,444$                  

2 2025 344,894$                  45,717$                    520,808$                  1,828,699$               

3 2026 345,574$                  47,806$                    668,232$                  1,912,236$               

4 2027 346,913$                  49,938$                    816,242$                  1,997,531$               

5 2028 349,009$                  52,116$                    964,854$                  2,084,638$               

6 2029 388,559$                  55,971$                    1,135,794$               2,238,858$               

7 2030 400,215$                  55,971$                    1,135,794$               2,238,858$               

8 2031 412,222$                  55,971$                    1,135,794$               2,238,858$               

9 2032 424,588$                  55,971$                    1,135,794$               2,238,858$               

10 2033 437,326$                  55,971$                    1,135,794$               2,238,858$               

11 2034 450,446$                  55,971$                    1,135,794$               2,238,858$               

12 2035 463,959$                  55,971$                    1,135,794$               2,238,858$               

13 2036 477,878$                  55,971$                    1,135,794$               2,238,858$               

14 2037 492,214$                  55,971$                    1,135,794$               2,238,858$               

15 2038 506,981$                  55,971$                    1,135,794$               2,238,858$               

16 2039 522,190$                  55,971$                    1,135,794$               2,238,858$               

17 2040 537,856$                  55,971$                    1,135,794$               2,238,858$               

18 2041 553,992$                  55,971$                    1,135,794$               2,238,858$               

19 2042 570,611$                  55,971$                    1,135,794$               2,238,858$               

20 2043 587,730$                  55,971$                    1,135,794$               2,238,858$               

21 2044 605,362$                  55,971$                    1,135,794$               2,238,858$               

22 2045 623,523$                  55,971$                    1,135,794$               2,238,858$               

23 2046 642,228$                  55,971$                    1,135,794$               2,238,858$               

24 2047 661,495$                  55,971$                    1,135,794$               2,238,858$               

25 2048 681,340$                  55,971$                    1,135,794$               2,238,858$               

26 2049 701,780$                  55,971$                    1,135,794$               2,238,858$               

27 2050 722,833$                  55,971$                    1,135,794$               2,238,858$               

28 2051 744,518$                  55,971$                    1,135,794$               2,238,858$               

29 2052 766,854$                  55,971$                    1,135,794$               2,238,858$               

30 2053 789,860$                  55,971$                    1,135,794$               2,238,858$               

Total 15,873,260$            1,613,975$               31,738,937$            64,559,005$            

State of Good Repair Economic Competitiveness
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Table 11.  Summary of BCA Benefit Drivers (3 of 3) 

 

 

Benefit 

Year

Calendar 

Year

Avoided Fuel 

Consumption, Total 

(gallons)

Carbon Emissions 

Avoided (MT)

PM Emissions 

Avoided (MT)

NOX Emisions 

Avoided (MT)

VOC Emissions 

Avoided (MT)

1 2024 169,156                    1,718                         0.2                              7.7                              0.6                              

2 2025 356,975                    3,625                         0.4                              13.8                           1.3                              

3 2026 383,889                    3,898                         0.4                              14.2                           1.3                              

4 2027 410,582                    4,169                         0.4                              14.4                           1.3                              

5 2028 437,061                    4,438                         0.4                              14.9                           1.4                              

6 2029 475,926                    4,833                         0.3                              15.5                           1.4                              

7 2030 471,214                    4,785                         0.3                              14.4                           1.4                              

8 2031 466,548                    4,737                         0.3                              13.3                           1.3                              

9 2032 461,929                    4,691                         0.2                              12.3                           1.2                              

10 2033 457,356                    4,644                         0.2                              11.7                           1.2                              

11 2034 452,827                    4,598                         0.2                              11.1                           1.2                              

12 2035 448,344                    4,553                         0.2                              10.5                           1.1                              

13 2036 443,905                    4,508                         0.2                              10.0                           1.1                              

14 2037 439,510                    4,463                         0.1                              9.5                              1.1                              

15 2038 435,158                    4,419                         0.1                              9.2                              1.1                              

16 2039 430,850                    4,375                         0.1                              8.9                              1.0                              

17 2040 426,584                    4,332                         0.1                              8.7                              1.0                              

18 2041 422,360                    4,289                         0.1                              8.6                              1.0                              

19 2042 418,178                    4,246                         0.1                              8.5                              1.0                              

20 2043 414,038                    4,204                         0.1                              8.5                              1.0                              

21 2044 409,939                    4,163                         0.1                              8.4                              1.0                              

22 2045 405,880                    4,121                         0.1                              8.3                              1.0                              

23 2046 401,861                    4,081                         0.1                              8.3                              1.0                              

24 2047 397,882                    4,040                         0.1                              8.2                              1.0                              

25 2048 393,943                    4,000                         0.1                              8.2                              1.0                              

26 2049 390,042                    3,961                         0.1                              8.1                              1.0                              

27 2050 386,181                    3,921                         0.1                              8.1                              1.0                              

28 2051 382,357                    3,883                         0.1                              8.1                              1.0                              

29 2052 378,571                    3,844                         0.1                              8.0                              1.0                              

30 2053 374,823                    3,806                         0.1                              8.0                              1.0                              

Total 12,343,869               125,343                    5.6                              307.4                         33.4                           

Environmental Protection
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Appendix A – Market Analysis 
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