
 
 

Capstone Project 3 

New Major Commodity Activity and Freight Movement 

 Recently, your area has been discovered to have extraordinarily rich oil fields.  The area is serviced by inter-

state highway and rail.  The industry has approached the state for approvals for the extraction process.  Based on 

the industry estimates, if the State approves the extraction process requested by the industry and production 

were to begin, this would open several  thousand jobs immediately – from on-site workers to those providing 

services such as food, housing, transportation of the commodities, equipment resources being moved in by the 

industry and for transportation providers such as trucking and rail.    While there is strong interest in advancing 

the production of this commodity from some segments of the population, there is also strong opposition to this, 

particularly in regard to safety concerns related to transportation of the commodity.  In addition, as the industry 

estimates continue to project a continued employment boom, there are questions as to whether the transportation 

system can handle a substantial growth in freight and passenger vehicles   The oil fields are in rural areas, how-

ever, based on the interstate and rail paths, the oil produced will be shipped near or through suburban and met-

ropolitan areas in the state to reach refineries.  As your state’s Legislative and Gubernatorial leadership consider 

this issue, they would like to understand the potential impacts from each agency’s perspective.   As the state De-

partment of Transportation, your agency has been tasked with projecting the overall transportation needs in the 

state that may be impacted by the development of the fields and to identify approaches or strategies to mitigate 

potential transportation and safety impacts to the communities in the immediate area as well as across the state’s 

commodities transportation network.  Your assessment should consider roadways for the fields, production fa-

cilities, worker communities, and existing businesses, as well as rail and barge movement of the harvested 

crude. You have been asked to draw on the best practices from elsewhere in the US, identify who the stakehold-

ers should be and how they might be engaged in formulating the transportation plans – including local commu-

nities, the operators of the oil fields, private developers and transportation providers – and providing a summary 

of best practices, outlining issues and needs related to the transportation plan and recommendations on how to 

address these. 

 

Capstone Participants: 

Caroline Mays/TX DOT, Stephanie Molden/CT DOT, Paul Sittig/NM DOT,  

Patrick Thrasher/NYDEDC, Kevin Ward/FHWA, Robert Williams/VA DOT ,  

C. Daniel Walston/FHWA PA  

 

 

 

Examples of resources to consider: 

http://www.louisberger.com/~/media/Files/LBG/PDF/Insights/Shale%20Gas%20Development.pdf 

FHWA/Talking Freight – Transportation Needs and Impacts of Fracking-Based Energy Extraction 

http://www.fhwa.dot.gov/planning/freight_planning/talking_freight/september_2013/index.cfm 

State of Maryland – Governor’s Oil Spill Prevention Advisory Report 

http://www.mde.maryland.gov/assets/document/chlkpt_oilspill_govreport.pdf 

Oil and Gas Journal - http://www.ogj.com/articles/print/volume-112/issue-1/transportation/regulatory-

complexity-governs-rail-truck-oil.html 

http://www.aogr.com/magazine/cover-story/soaring-oil-production-spurs-infrastructure-growth-across-booming-

bakken-pl 

Consideration of Shale Gas Development Impacts in Long Range Transportation Planning – Louis Berger 

Group - http://www.louisberger.com/~/media/Files/LBG/PDF/Insights/Shale%20Gas%20Development.pdf 
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Transportation and Safety Impacts Resulting from Oilfield Development 

East Dakota Department of Transportation Summary of Potential Oilfield development Impacts 

 

East Dakota Department of Transportation Fracking Study Committee:  

Caroline Mays, Stephanie Molden, Paul Sittig, Patrick Thrasher, Dan Walston, Kevin Ward, Rob Williams 

 

Executive Summary 

The State of East Dakota projects potential for a significant energy boom in the areas of oil and 

natural gas, and is analyzing the possible benefits and costs, particularly in terms of hydraulic 

fracturing technology. The East Dakota Department of Transportation (EDDOT) is focusing its 

investigation on the potential impacts to the state’s transportation system. EDDOT aims to learn 

from the successes and challenges of other energy producing states, to help balance competing 

needs. 

 

This report will:  

1. Summarize the hydraulic fracturing process; 

2. Describe the current condition of East Dakota’s transportation infrastructure;  

3. Discuss the known potential impacts from development, including infrastructure, safety, 

environmental, financial and economic impacts, and public perceptions of safety and 

environmental protection;  

4. Identify stakeholders in industries, public agencies, and communities that all intersect in 

freight movements that facilitate energy extraction;  

5. Summarize the best practices and lessons learned by other states and regions; 

6. Provide recommendations. 

 

Findings Summary 

1. Oilfield development and use significantly increases traffic, especially heavy truck traffic, 

which will stress if not exceed existing road network capacity and shorten the expected 

life of regional roads;  

2. Current funding structures are insufficient to pay for necessary road (and rail) 

improvements, especially if capacity expansion and road upgrade projects are to occur 

before roadways congested and degraded; and 

3. Stakeholder outreach will be critical, and needs to be extensive in order to address 

potential concerns from a range of interests, including oilfield developers, transportation 

companies, economic development and business promotion groups, elected officials, 

and local communities.  
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Overview of Recommendations  

1. Establish a standing roundtable on freight; 

2. Identify a freight network, using criteria that balances industry and community;  

3. Improve system redundancy, to increase network-wide safety and efficiency;  

4. Create a balanced fee-collection structure, to ensure continued network reliability;  

5. Identify legislation that should be changed and created to support this boom;  

6. Plan for future funding requirements, to anticipate the post-boom economy;  

7. Support the increase of emergency response and management capacity. 

 

 

 

1. What is Hydraulic Fracturing? 

According to the Environmental Protection Agency(1), “Hydraulic fracturing (commonly referred 

to as “fracking”) is a well stimulation process used to maximize the extraction of underground 

resources – oil, natural gas and geothermal energy. The hydraulic fracturing process includes the 

acquisition of source water, well construction, well stimulation, and waste disposal.”  Compared 

to “traditional” vertical wells that are 3,000-10,000 feet deep, fracking wells go down 5,000 to 

20,000 feet, and then turn 90 degrees to run another mile or more horizontally, by utilizing  

horizontal drilling technology.   

 

To set up a single well that uses fracking and horizontal drilling, there will be approximately 

3,000 two-way heavy truck trips (those that meet the 80,000 pound limit, and those with 

heavier loads that require special permits) and another 2,250 two-way light truck trips(2). The 

products being trucked include millions of gallons of fresh water(3), sand, and chemicals. These 

are injected into wells at high pressure, stimulating the well and loosening oil and natural gas 

from shale and other “tight” rock with low permeability.  Waste water(4)(5), scrap metal and 

other waste products from well drilling sites must be hauled out and disposed.  The preferred 

method of wastewater handling is recycle it for continued use in the fracturing process but, 

where recycling is not possible, wastewater can either be carried to a treatment plant or to a 

deep well injection site. Certain supplies, such as fracking sand and chemicals, may move to the 

region from distant sources by rail, but are normally transported the “last mile” from a rail 

facility to the well by truck.  Water can also be piped in and out of the production site, if a local 

water source and disposal site are available.  Piping water in could save as many as 1,000 truck 

trips, depending on the size of the well and the number of fractures, but also creates issues of 

groundwater contamination along the length of the disposal pipe in instances of leakage. 
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2. Current State of East Dakota Infrastructure 

The state’s energy economy has been operating at a relatively stable level for the past two 

decades and, given the relatively low production levels, energy-related transportation demands 

are well met. Pipelines have been sized for the current movement of crude oil and natural gas, 

and there are no significant bottlenecks or maintenance issues on the road and rail networks. 

Community sizes have been relatively stable, too.  

 

The northwestern portion of East Dakota is rural, with a population density of roughly seven 

people per square mile.  The road network of the state consists of approximately 39,000 miles 

of undivided two-lane roads, with some 5,000 bridges.  Approximately 3,500 miles of railroad 

pass through East Dakota, owned by six companies – two are class I, three are regional and one 

is local.  There are 515 miles of oil pipeline in East Dakota, primarily in the northwest, that run 

between the oil fields and distribution centers, capable of handling  approximately 200,000 

barrels per day.  

 

 

3. Looking Ahead: Potential Scale and Impacts of an East Dakota Energy Boom 

The discovery of the Drinkwater oil formation in the northwest region of East Dakota, combined 

with recent advances in fracking and horizontal drilling technology, has resulted in a sharp 

increase in the number of extraction permits submitted over the past year.  The predicted oil 

“boom” in East Dakota has been likened to production increases recently seen in the Bakken 

formation in North Dakota and the Marcellus Shale in Pennsylvania, as well as the various 

operations in Texas. A USGS report estimates that the Drinkwater formation contains close to 

200 billion barrels of oil, with approximately 4 billion barrels recoverable with current 

technology; the state of East Dakota’s estimates have been in a similar range.   

 

What an energy boom means for East Dakota communities 

Fleets of heavy and light trucks are managed by major oilfield developers and extraction 

companies, along with a network of local support companies. Truck drivers and operators are 

located in nearby communities. As local and national demand for truck drivers increases, skilled 

drivers will be in short supply. For example, in the Houston-Galveston Gulf Coast region, 

employers expect to add nearly 100,000 trucking jobs in the next decade to keep pace with 

increased production, increasing pay and benefits to attract and maintain qualified drivers(8).  

 

People will move into the production region for work and expand communities, resulting in 

additional vehicles and trips: daily commutes to work sites, trips to schools, churches, grocery 
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stores, event centers and recreation opportunities, trips to the dentist. Most of these facilities 

and businesses are operating at or near capacity, given the relative stability in the regional 

population, and could see significant growth in response to the regional population increase.  

 

With the coming spike in energy production and related increase in community sizes, East 

Dakota’s transportation system will require significant investment in order to keep up with the 

expected demand in the next five to ten years. Much of the impact of the Drinkwater formation 

is expected to be felt on the northwest portion of East Dakota where the formation is centered, 

with broader impacts to the capacity of regional rail. Even the capacity of airports will be 

stressed, as seen in neighboring North Dakota(9). 

 

Roads 

Estimates for the numbers of trips associated with the drilling, maintenance and oil extraction 

for a fracking well depend on a variety of factors, but an average fracking well can produce as 

many as 1,500 truck trips in its first year.  As a result, some roads, particularly in the oil 

producing regions, may see an increase from the typical 50-100 vehicles per day to as many as 

1,000 vehicles a day, comprised mostly of trucks.  While most of these trucks will comply with 

weight limits, there are a significant number of trucks that are heavy, non-divisible loads, and 

those trucks are getting heavier as horizontal drilling extends the reach of individual wells. 

 

In addition to congestion in the oil producing areas, the increased volume will also result in 

considerable impacts on pavement and subsurface, and is likely to significantly reduce the 

expected lifespan of the roadway as well as the underlying infrastructure of water and sewer 

pipes and electrical and data conduits. In some cases, bridge clearance and weight ratings may 

also limit oilfield-related freight movement, as many East Dakota bridges pre-date the passage 

of The Federal-Aid Highway Act Amendments of 1974 and were thus built to lighter 

specifications than subsequent bridges. The mountainous East Dakota terrain will compound 

the issues associated with truck traffic.  Steep upgrades will cause trucks to decelerate, causing 

congestion along the roadway. Steep downgrades and upgrades increase risk of runaway trucks 

if a truck’s brakes fail.    

 

Beyond the increased stress on the roadways serving the fracking areas, the long-term increase 

in population anticipated as workers move in-state to work in the oil fields will increase 

congestion in local municipalities. The population boom will also bring about increased truck 

traffic as more goods and supplies will have to be delivered into the area. 

 

HYPOTHETIC
AL



Final Report – For Executive Review Only  October 13, 2014 

 

EDDOT: Summary of Potential Oilfield Development Impacts Page 5 of 16 

 

Pipelines 

There are 515 miles of oil pipeline in East Dakota, primarily in the northwest, that run between 

the oil fields and distribution centers, capable of handling approximately 200,000 barrels per 

day. Most of the pipes are moving crude oil, with about a third of the pipe miles moving natural 

gas, and a limited amount moving carbon dioxide. These existing pipelines are nearing capacity 

and will not be able to absorb much oil or gas from fracking operations without expansion.  

Additional pipeline capacity and an expanded network may be necessary in order to minimize 

transportation costs and issues of safety and environmental health.  

 

Rail 

The current rail network is functioning below capacity, but much of the goods related to this 

energy boom will move by rail, unless there are expansions to the pipeline capacity. In some 

areas experiencing an oil boom, these long “unit trains” (which consist of a single train with 

many cars that are all shipped from the same origin to the same destination) are using all 

existing rail capacity and delaying or displacing other important commodities. Most notably, 

grain shippers throughout the upper Midwest are seeking action by the Surface Transportation 

Board (STB) to force railroads to provide them better service (Journal of Commerce, September 

6, 2014). Even if the rail facilities within East Dakota have capacity for additional rail traffic, 

bottlenecks elsewhere on the network between our state’s oilfields and a crude oil train’s 

destination could cause backups in East Dakota. 

 

Increased rail traffic might also negatively impact communities. Trains may now stretch to two 

miles or more in length, stopping traffic while they pass over at-grade crossings through towns 

and cities. Trains backed up by network congestion either in state or elsewhere might cause 

trains to idle for hours on rail sidings throughout the system, including potentially near 

residential areas. The Lac-Megantic derailment in July 2013 has also made many communities 

wary of crude oil shipped by rail, and may lead to opposition to increased oil production.  

 

Safety 

The East Dakota Department of Transportation has a number of roles in safety, from working to 

ensure suitable roadways for the expected and existing traffic in a region, to permitting and 

tracking commercial trucks, including over-dimensional loads (those that exceed the height, 

length, and/or weight allowed for “standard” loads). The EDDOT planning department is looking 

at the trends in other states with energy booms to plan ahead of the incoming freight impacts, 

and the permitting office may have to increase staffing, and/or streamline the permitting 

process, ensuring that there is harmonization with neighboring states.  
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Environmental Impacts from Transportation 

Environmental issues are typically among the chief concerns related to energy production.  

While most of those issues fall outside the scope of this report, those directly related to the 

transportation of oil and gas will be discussed.   

 

Oil and gas spills have made national news in the last few years, raising the public awareness 

and interest in fracking-related traffic, both locally and internationally.  There have been several 

documented cases of trains carrying crude oil from the Bakken field in North Dakota derailing, 

spilling oil and often erupting in flames.  In total, more than 1.15 million gallons of crude oil 

were spilled from trains in 2013.(10)   In light of these and other incidents, the US DOT is looking 

into more restrictions on the transportation of crude oil, including urging users to upgrade older 

oil cars and the identification of transportation routes to help emergency responders react more 

quickly to future incidents.  It is imperative that East Dakota work in partnership with the US 

DOT and other states around the nation to develop and enforce policies to ensure that shippers 

adhere to the necessary standards for the shipment of oil and gas.  Truck spills tend to be 

smaller in scale than barge or rail spills, given the smaller loads, but are more likely and must 

also be planned for.  East Dakota should consider the potential for spills when planning truck 

staging areas and along delivery routes, and should also consider requiring incident response 

plans for those areas. 

Increased traffic in oil producing regions and on transportation routes through the state will 

carry environmental consequences as well.  In particular, increased vehicular traffic will bring 

about a significant increase in emissions as well as noise pollution.  To aid in the mitigation of 

these issues, EDDOT should consider developing policies such as time of day restrictions on 

truck traffic in residential areas as well as idling restrictions.  The department should also work 

to develop a traffic operations plan that would increase traffic flow and reduce time spent idling 

in residential areas and along heavily traveled routes, coupled with inspection plans to ensure 

compliance with the rules and regulations. 

Financial Impacts 

EDDOT’s current maintenance and construction program is insufficient to keep up with the 

increase in traffic volumes and heavier cargo loads that will result from the expected spike in 

energy production.  To maintain mobility and safety on our transportation network, East Dakota 

must set aside a portion of the proceeds from energy production and dedicate them to the 

expansion and maintenance of the transportation system.  Funds should be properly distributed 

to the EDDOT, as well as to cities and counties, to ensure their ability to meet the demand. 
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Additionally, East Dakota should partner with local municipalities to agree on growth 

projections and plan for this growth in existing (and potentially new) communities in an orderly 

fashion, so as to minimize impacts to existing communities.  For instance, the length and 

frequency of trips can be significantly reduced by encouraging the development of housing and 

shopping areas for oil industry employees near their job sites.  Enacting this and other land use 

policies can help to reduce the immediate and future impacts that the oil boom may have on 

the state.     

 

Public Perception 

Hydraulic fracturing is a heated topic in some regions, with public response ranging from 

support for increased energy independence, to concern for the various potential impacts to 

regions and communities. Any effort of the East Dakota DOT to improve the freight network to 

facilitate efficient movement of goods related to fracking will likely encounter some level of 

public interest, and the EDDOT Public Relations department and regional DOT offices should be 

ready to address a range of questions and concerns, as such inquiries could decrease staff 

productivity at a critical time for departments and divisions to be working on improving the 

freight network itself.  

 

In addition to the transportation impacts associated directly with the growth of the fracking 

industry, such as heavy trucks moving to and from the oilfields, the influx of new workers 

moving to formerly stable, rural communities will also challenge our local road network. 

Improvements to local road networks in towns and rural areas offer a chance to both increase 

capacity to handle this increase in traffic and also to demonstrate to local communities the 

benefits that accrue from the development and exploitation of the oilfields. 

 

 

4. Stakeholder Outreach 

To best plan ahead of the forthcoming energy boom, stakeholder outreach needs to happen 

soon, and it needs to be inclusive and considerate. The energy boom will not only impact the 

roads in rural areas, but result in increased congestion in communities, and local services will be 

stretched to cover the incoming workers and their families. While this report focuses on 

transportation, it will be most beneficial to have extensive outreach in coordination with other 

government agencies, to maximize the outreach and to minimize the number of meetings held 

in total. Specific groups to be reached out to include: 

 Representatives of the energy sector, who can provide the facts and projections 

necessary to assess the impact of tapping the Drinkwater formation; 
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 Transportation representatives, including truckers, rail operators, pipe facility managers, 

and local shippers who stand to gain from an oil boom, as well as those who may face 

challenges the increased energy-related freight traffic; 

 Local economic development and business promotion industries, such as chambers of 

commerce; 

 State and local emergency response providers; 

 Other East Dakota state agencies, to develop internal discussion and consensus; 

 Local communities, both at a general (state-wide) scale and localized to specific areas 

that may see specific impacts (such as along a rail right-of-way);  

 Advocates and advocate groups, from bicycling groups and those representing disabled 

and elderly populations, to environmental advocacy groups. 

 

Given the broad range of stakeholders who are involved with some aspect of energy-related 

freight movement, managing and scheduling meetings to address focus areas without alienating 

entities can be complicated. One approach would be to split groups into three groups (energy 

extraction and closely related industries, general business interests, and community and 

advocacy groups), to elicit comments and concerns on a given topic or focus area, then bring a 

few spokespeople from each of the three groups to find common ground.  

 

5. Lessons from other states 

There are a number of other states currently dealing with hydraulic fracturing now, each with 

their own strengths and weaknesses. Here in East Dakota, we can learn from their work and 

make smarter decisions more quickly, rather than having to reinvent the wheel. Below are 

summaries from North Dakota and Colorado. For the full case studies on these states, see 

Appendix B.  

North Dakota 

While North Dakota has to deal with the same issues that all areas with a large oil and natural 

gas extraction operations do, namely environmental protection and the demand on rail, 

roadways and other infrastructure, many of the measures they have taken have helped to 

mitigate potentials issues and could serve as a model for East Dakota.  The legacy fund is most 

important, as it would afford East Dakota to ability to mitigate the traffic impacts that result 

directly and indirectly from oil and natural gas production.  Like North Dakota, East Dakota must 

also invest in pipelines.  Although it is a lengthy process to develop pipelines, due to right-of-

way requirements, pipeline ownership and use agreements, and potential for controversy about 

installing new pipelines, they have proven to be safer and more economical than trains and 
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trucks for shipping crude oil and would eliminate the increased traffic and infrastructure 

demand that results from the use of rail and trucks. 

Colorado 

East Dakota would benefit from copying some of Colorado’s regulatory methods, particularly 

those that seek to mitigate the impact on infrastructure and the environment.  The creation of a 

working group to determine which of the state’s roadways are impacted by the oil and gas 

industry, similar to the Energy Industry Working Group in Colorado, would aid in prioritizing 

construction and maintenance spending, as well as providing evidence to aid in compelling oil 

and gas companies to pay for infrastructure improvements.  

 

6. Recommendations 

The research in this report is based on studies and reports that have been carried out in other 

states and regions, and are not tailored to East Dakota. As such, the following recommendations 

are preliminary. It is the suggestion of this group that the first effort be public outreach, as 

detailed in Appendix A.  

 

To forge ahead without coordination between the range of related industries, the local and 

regional governments, as well as business and community representatives, could end up 

duplicating efforts of other agencies and stress relationships that need to be fostered in order to 

thrive in what could be a beneficial boom. As listed below, other projects and processes flow 

from the initial stakeholder outreach.  

 

A. Establish a standing roundtable on freight, with involvement from a range of 

stakeholders, not giving undue emphasis on any one facet of freight movements. Such a 

group would help to ground decisions in the realities of business and community 

functions within and surrounding East Dakota, and help build policies and procedures 

that address freight projects in a systematic and balanced method, such as  

a. Identifying a freight network, with route selection and improvement criteria to 

balance business efficiency for freight movement with the needs of communities, 

all against the costs of improving, expanding and maintaining this network;  

b. Improving system redundancy, to provide alternate routes in case of crashes and 

natural emergencies;  

c. Setting a balanced structure for collecting fees from roadway users, to ensure 

the continued efficiency and function of the network, without adding undue 

burdens on stakeholders, taking into consideration secondary and indirect costs, 
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such as the increased use of local road networks as populations increase in 

regions to support industry growth;  

B. Identify the necessary legislation to allow appropriate regulation, administration, 

mitigation, and financing structures, including  

a. Sufficient funds for post-boom recovery and potential network downscaling; 

C. Support the increase of emergency response and management capacity, both within 

EDDOT and in other emergency response agencies, to address industry-related crashes 

or spills, and to reassure the public that EDDOT is taking the necessary steps to make 

this industry a welcome addition to the economy of East Dakota. 

 

 

Appendices 

A. Stakeholder outreach guidance 

B. Case studies from South Dakota, Colorado 

C. Sources and references 
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Appendix A: Stakeholder Outreach Guidance 

 

As discussed in the body of the report, stakeholder outreach is key to getting ahead of the 

potential impacts from the energy boom, for broad planning efforts and individual projects. 

EDDOT should prepare a larger Public Involvement Plan (PIP), to provide a consistent structure 

for a range of outreach efforts, from informative meetings that help the public at large get up to 

speed with a project or process, to committees with representatives from private companies 

who can help shape projects to ensure freight facilities truly serve freight needs.  

 

Project scoping around oilfield development should reach out to these communities, including 

chambers of commerce, other local industries, such as mining, agriculture, and timber 

production, as well as community and environmental advocates. Local agencies, including 

Metropolitan and Regional Planning Organizations (MPOs and RPOs), need to work with state 

agencies, including State troopers, Department of Public Safety, Department of Motor Vehicles, 

as well as Environmental regulators, first responders, and federal transportation agencies 

(FHWA, FRA).  

  

HYPOTHETIC
AL



Final Report – For Executive Review Only  October 13, 2014 

 

EDDOT: Summary of Potential Oilfield Development Impacts Page 12 of 16 

 

 

Appendix B: Best Practices and Case Studies 

 

North Dakota 

North Dakota presents what is likely the most comparable situation to what is expected to occur 

in East Dakota, with new technologies enabling oil production in a formation where much of the 

oil and natural gas were considered unrecoverable.  In North Dakota, the advent of fracturing 

and horizontal drilling caused production in the Bakken region to increase tenfold, from 80,000 

to 800,000 barrels per day, within five years.   

North Dakota was ill-prepared for such a spike in production, and the infrastructure demands 

that come with it.  Oil and natural gas pipeline supply could not keep up with the new demand, 

and much of the oil and natural gas are now shipped via rail, which can adapt to new demand 

more quickly than many highway capacity projects due to the existing right-of-way, but can also 

add between $5 and $30 in shipping costs per barrel compared to pipelines. While trucks are 

considered the most flexible method of transport, given the extent of the existing network, it is 

also the least economical - a truck can carry less than a third of the volume of a single rail car.  

Trucks are mostly used to transport oil over short ranges, such as the last leg of a multimodal 

trip from the well to the refinery or refinery to distribution.  Only one refinery is in operation in 

North Dakota, so much of the oil is transported to refineries outside of the region, requiring 

more economical means of transport.   

Trucks do play a large role in energy production however, as trucks are used to establish and 

maintain the wells used to extract oil and natural gas. The truck trips associated with drilling 

and maintaining a well, and extracting oil and natural gas, in addition to the traffic that results 

from the sudden population increase, has placed a large burden on area roadways.  Given that 

North Dakota is approaching 10,000 active wells, and as many as 32,000 are predicted over the 

next 20 years, the number of truck trips in North Dakota as a result of energy production could 

number in the hundreds of millions over the next two decades.  A study done in 2012 found 

that one road in an oil-producing region of North Dakota was in poor condition within six years, 

14 years shy of its intended 20 year life, as a result of increased truck traffic.  This example is 

seen throughout the state, where 44 percent of roads are considered to be in poor or mediocre 

condition, compared to 25 percent in 2009. 

The state is working to mitigate these issues, however.  North Dakota oil producers are working 

to construct more pipelines to be able to handle the increasing demand for oil transportation.  

Several pipeline projects are expected to be completed by 2016, adding more capacity for more 
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than 14 million barrels of oil to be transported per month.  However, oil pipelines are a 

politically sensitive topic, and face many challenges when trying to acquire proper permitting 

and other necessary permission for construction.  North Dakota is also working to upgrade their 

roadways to allow them to better withstand the increased truck traffic, including using thicker 

concrete pads for high truck volume roads, as opposed to the asphalt layers that would typically 

be used. 

One aspect of their energy production economy where the state has taken a particularly 

forward-thinking approach has been in their fiscal policy regarding the taxing and spending of 

profits.  North Dakota has enacted a tax policy to ensure that the costs of energy production, 

including infrastructure construction and maintenance and environmental protection, are borne 

by the producers.  This includes a total severance tax of 11.5 percent, among the highest in the 

nation.  In 2013, 53 percent of state tax revenue came from severance taxes associated with oil 

and natural gas extraction, up from 34 percent in 2008.   The state also benefits from revenue 

derived from oil leases on state owned land, as well as from increased income tax revenue as 

collected from corporations and individuals profiting from the oil boom. Individual income tax 

receipts rose 48.4 percent in 2013, highest in the nation, despite having the 9th lowest top tax 

rate.   As a result of the surge in energy production, North Dakota has seen it total tax revenues 

more than double from $2.3 billion in 2008 to $5.6 billion in 2012.  In particular, the state 

created a legacy fund that sets aside a portion of the proceeds from the energy production 

every year.  It is set up to require legislative action to spend, and to use the profits while 

maintaining the principal, which should allow North Dakota to maintain their fiscal strength 

beyond the current boom cycle. 

While North Dakota has to deal with the same issues that all areas with a large oil and natural 

gas extraction operations do, namely environmental protection and the demand on rail, 

roadways and other infrastructure, many of the measures they have taken have helped to 

mitigate potentials issues and could serve as a model for East Dakota.  The legacy fund is most 

important, as it would afford East Dakota to ability to mitigate the traffic impacts that result 

directly and indirectly from oil and natural gas production.  Like North Dakota, East Dakota must 

also invest in pipelines.  Although it is a lengthy process to develop pipelines, due to right-of-

way requirements and their controversial nature, they have proven to be safer and more 

economical than trains and trucks for shipping crude oil and would eliminate the increased 

traffic and infrastructure demand that results from the use of rail and trucks. 
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Colorado 

Colorado has been an energy producing area since even before its incorporation into statehood. 

While mining began in the 1800’s, improvements in extraction technology precipitated natural 

gas extraction began in the 1960’s. Currently, Colorado produces natural gas, coal, oil, and wind 

and water derived power, contributing to 1 out of every 50 barrels of U.S oil output. (14) The 

state has an extensive network of pipelines for the delivery of oil and gas to and from refineries, 

with connections to Kansas, Texas, Wyoming, and Oklahoma.  

 

38% of Colorado’s natural gas wells are within the Niobrara shale formation, part of which is 

located in Weld County, to the northeast of the city of Boulder. The other major area of natural 

gas extraction is in the San Juan Basin, in the southeastern portion of the state. Due to 

Colorado’s position as a major oil and gas producer, the state has developed multiple regulatory 

methods to manage the impacts on communities, road infrastructure, the environment, and 

tourism. Regarding the impacts on road infrastructure, counties and towns have begun working 

with the oil and gas companies on maintenance and repair of the routes heavily traveled by the 

industry’s trucks. A March 2013 article from the Denver Post noted that “one section of County 

Road 77 in northern Weld County increased 171 percent over five years, jumping to 1,031 daily 

vehicle trips in 2010 from 381 in 2005.”(15) In response, the Energy Industry Working Group was 

started in 2010, a group comprised of county officials and industry representatives, tasked with 

analyzing which roads are most heavily used by the industry. The working group is partially 

funded by oil and gas companies, but the group had some difficulty getting the industry to state 

plans for expansion, as there is competition between the companies.  The group achieved some 

success, such as Chevron paying $24 million to replace a county road it used daily, but also faced 

obstacles related to the diversity of industry players. Smaller companies do not have the 

budgets or expertise to contribute to road repairs, and so rely on the subsidies from the state 

and the larger companies.  

 

Energy companies have paid to replace or maintain some roads in Colorado, but the state itself 

has also had to contend with an increased number of traffic accidents and deaths related to the 

energy industry, as well as cope with the environmental issues related to energy production, 

hydraulic fracturing in particular. While Colorado has pursued ramped up enforcement of safety 

issues on the roads, such measures are almost entirely funded by the state, and require 

significant personnel resources.  

 

East Dakota would benefit from copying some of Colorado’s regulatory methods, particularly 

those that seek to mitigate the impact on infrastructure and the environment.  The creation of a 
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working group to determine which of the state’s roadways are impacted by the oil and gas 

industry, similar to the Energy Industry Working Group in Colorado, would aid in prioritizing 

construction and maintenance spending, as well as providing evidence to aid in compelling oil 

and gas companies to pay for infrastructure improvements.  
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Appendix C: Sources 

 

1.  Environmental Protection Agency. Hydraulic Fracturing Research Study. 2010. 

http://www.epa.gov/safewater/uic/pdfs/hfresearchstudyfs.pdf 

 

2.  New York Department of Environmental Conservation. Supplemental Generic Environmental 

Impact Statement. 2011. 

http://www.dec.ny.gov/docs/materials_minerals_pdf/rdsgeisch6a0911.pdf 

 

3.  Gasland, Fracking FAQs, (not dated) - http://www.gaslandthemovie.com/whats-

fracking/faq/water-used 

 

4.  Shale Stuff, Process of Fracking, (not dated) - 

http://shalestuff.com/education/fracking/fracking 

 

5.  Environmental Protection Agency. The Hydraulic Fracturing Water Cycle. 2014. 

http://www2.epa.gov/hfstudy/hydraulic-fracturing-water-cycle 

 

6.  Bloomberg. “Fracking Sand Spurs Grain-Like Silos for Rail Transport,.” April 17, 2014. 

http://www.bloomberg.com/news/2014-04-17/fracking-sand-spurs-grain-like-silos-for-

rail-transport.html 

 

7. US Department of Energy. Modern Shale Gas Development in the United States: A Primer. 
2009. http://energy.gov/sites/prod/files/2013/03/f0/ShaleGasPrimer_Online_4-
2009.pdf 

 
8. Workforce Solutions. The Buzz, September 2014. 2014. 

http://www.wrksolutions.com/Documents/Staff/The-Buzz/WFS-TheBuzz-2014_09.pdf  

9. Airport Improvement. Oil Boom Creates Bonanza for North Dakota Airports. 2013. 
http://www.airportimprovement.com/content/story.php?article=00534  

10. U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration. 
Incident Detail Report https://hip.phmsa.dot.gov/analyticsSOAP/saw.dll?Dashboard 

11. North Dakota Department of Mineral Resources. “North Dakota Drilling and Production 
Statistics.” Updated April 2014. https://www.dmr.nd.gov/oilgas/stats/statisticsvw.asp 
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11. American Society of Civil Engineers. “2013 Report Card for America’s Infrastructure.” 2014. 

http://www.infrastructurereportcard.org/north_dakota/north-dakota-overview/ 

12. Federal Highway Administration. Highway Statistics Series. 2013. 

http://www.fhwa.dot.gov/policyinformation/statistics.cfm 

13. North Dakota Pipeline Authority. Oil Transportation Table. Updated June 2014. 

http://northdakotapipelines.com/oil-transportation-table/ 

14. U.S. Energy Information Administration. “Crude-by-rail transportation provides Bakken Shale 

production access to major markets”. June 10, 2014.  

http://www.eia.gov/todayinenergy/detail.cfm?id=16631  

15. Ulteig Engineering Services. “A technical examination of issues associated with the oil 

boom.” 2013. http://www.ulteig.com/technical-issues-associated-with-oil-

boom#&panel1-1  

16. American Society of Civil Engineers. “2013 Report Card for America’s Infrastructure.” 2014. 

http://www.infrastructurereportcard.org/north_dakota/north-dakota-overview/   

17. North Dakota Legacy Fund. Updated July 2014. http://www.ndlegacyfund.com/  

18. U.S. Energy Information Administration. “Colorado: State Profile and Energy Estimates.” 

Updated December 18, 2013. http://www.eia.gov/state/analysis.cfm?sid=CO 

19. The Denver Post. “Oil companies chipping in for road work in Colorado.” March 3rd, 2013. 

http://www.denverpost.com/news/ci_22706560/oil-companies-chipping-road-work-

colorado 
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I-95 Corridor Coalition Freight Academy 
Capstone Group #3

Topic: New Major Commodity Activity & Freight Movement

• Capstone Project 3 Team Members
– Caroline Mays / Texas DOT 

– Stephanie Molden / Connecticut DOT

– Paul Sittig / New Mexico DOT

– Patrick Thrasher / NYC Economic Dev. Corp.

– Dan Walston / FHWA Pennsylvania

– Robert Williams / Virginia DOT

– Kevin Ward / FHWA Missouri

1
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Potential for Transportation and Safety Impacts 
Resulting from New Oilfield Development

Drinkwater Oil Play in East Dakota
October 2014

Bureau of Maintenance and Operations
East Dakota DOT

2

HYPOTHETIC
AL



Overview

• Hydraulic fracturing process and Impacts with Freight 
Movement;

• Describe the current condition of East Dakota’s 
transportation infrastructure; 

• Discuss the known potential impacts from development: 

– Roads

– Pipelines

– Rail

– Safety

– Environmental Impacts

– Fiscal Impacts

– Public Perception 3
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Overview, continued

• Identify stakeholders in: 

– Energy sector

– Local development, business promotion

– State and local emergency responders

– Other Federal, state and local agencies

– Local communities

– Advocacy groups

• Summarize the best practices and lessons learned by 
other states and regions

• Provide recommendations.

4
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Hydraulic Fracturing and 
Freight Movement Results

• “Hydraulic fracturing (i.e. 
fracking) is a well 
stimulation process used 
to maximize the extraction 
of underground resources: 
oil, natural gas, and 
geothermal energy. 

• Hydraulic fracturing 
process utilizes materials 
such as water, sand, 
piping, and waste disposal 
efforts.”

• Freight demands include 
increased truck 
movements and rail 
freight movements 5
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Drinkwater Formation and 
Possible Freight Implications

East Dakota

DrinkwaterDrinkwater

USGS estimates 
Drinkwater contains 
close to 200 billion 
barrels of oil

Approximately 
4 billion barrels 
recoverable with current 
technology

Possible freight 
implications are huge

Northwest ED drilling 
focus

6
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State of the ED Infrastructure

• 39,000+ miles of roadway

• 5,000+ bridges

• 3,500+ miles of rail, all private

• 515 miles of oil pipeline

– Capable of handling ~200,000 barrels per day

7
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Potential Scale and Impacts:
Community 

• Oil and gas companies move to the region
– Fleets of heavy and light trucks managed by developed 

and companies

– Need qualified drivers, in short supply nation-wide

• Communities grow, requiring more
– Housing

– Schools

– Shopping and activity centers

– Emergency responders

– Municipal facility support

– Airport capacity
8
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Potential Scale and Impacts: 
Roads and Bridges

• Current traffic: 50-100 vehicles per day

• Potential for ten-fold traffic increase, because one 
(1) average fracking well can produce as many as 
1,500 truck trips in its first year
– Regional congestion

– Considerable impacts on pavement and subsurface

– Significantly reduce the lifespan of the roadway 

– Impacts to underlying infrastructure of water and sewer 
pipes and electrical and data conduits

– Bridge clearance and weight ratings may also limit 
oilfield-related freight movement

9
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Potential Scale and Impacts:
Pipelines

East Dakota Pipeline Network • Pipelines at 
capacity 
currently -
~200,000 
barrels per 
day.

• ~3 years to 
develop new 
interstate 
pipeline

10
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Potential Scale and Impacts:
Rail Network

• Current rail network operating below capacity

• Rail will be heavily used, until new pipelines built

• Unit trains of crude could delay or displace other 
commodities, block roads

• Concern over rail safety could further slow 
development of rail infrastructure, lead to 
opposition to increased oil production

11
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Potential Scale and Impacts:
Safety 

• Bridge, network capacity for over-dimensional loads

– Potential for delays in permitting and routing due to 

volume of new permits for existing permit staff, system

• Insufficient staff to enforce permit requirements

• Increased crashes

• Insufficient truck parking per hours of service 

requirements or lack of truck parking
12
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Potential Scale and Impacts:
Environmental

• Oil and gas spills
– Pipeline

– Rail

– Truck

• Vehicle emissions
– Congestion, idling

• Noise pollution
– Proximity to residential areas

13
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Potential Scale and Impacts:
Financial

• Limited funds to increase capacity, durability 
– Balance needs for energy ex. with other sectors

• Plan for future growth in production, communities

• Redirect current funding through state legislature

• Capture new funds from energy boom

• Ensure funds stay in the energy boom region
– Distribute funds to State, Counties and Cities

14
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Potential Scale and Impacts:
Public Perception

• Local concerns mirror national discussions
– Broad safety of fracking industry

– Energy independence

• Local industry, community building
– Ensure efficient movement of people and goods

• Public inquiries could decrease staff productivity
– Address potential concerns upfront, prepare responses

15
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Stakeholder Outreach

• Planning for the boom means coordination
– Public outreach 

• continuing, cooperative, and comprehensive

– Broad changes means broad outreach
• Stakeholder grouping, meeting management is key

– Coordination means better projects
• Avoid duplicating efforts, building low-return projects

• Better growth for other industries, existing communities

16
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Stakeholder Outreach, Cont.

• Transportation representatives
– Truckers, Rail operators, Pipe facility managers

– Local shippers (energy industry and others)

• Local economic development, business 
promotion, agriculture businesses

• Local communities, planning agencies

• Federal agencies
– FHWA, PHMSA, EPA, FRA, FMCSA

• State agencies
– DOT, DEP, Police, Public Safety, DMV, EMT

• Advocacy groups 17
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Case Studies: North Dakota
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Case Studies: Colorado

Colorado Oil and Gas Facilities

19
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Recommendations

• Establish a standing roundtable on freight;
– Identify a freight network, using criteria that 

balances industry and community; 

– Improve system redundancy, to increase 
network-wide safety and efficiency;

– Create a balanced fee-collection structure, to 
ensure continued network reliability; 

20
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Recommendations, cont.

• Identify legislation that should be changed 
and created to support this boom; 
– a) Plan for future funding requirements, to 

anticipate the post-boom economy; 

• Support the increase of emergency 
response and management capacity.

21
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Summary

• Oilfield development and use 
– significantly increases traffic, especially heavy truck 

traffic, which will stress if not exceed existing road 
network capacity and shorten the expected life of 
regional roads; 

• Current funding structures 
– are insufficient to pay for necessary road (and rail) 

improvements, especially if capacity expansion and 
road upgrade projects are to occur before roadways 
congested and degraded; and

22
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Summary, cont.

• Stakeholder outreach
– will be critical, and needs to be extensive in order to 

address potential concerns from a range of interests, 
including oilfield developers, transportation companies, 
economic development and business promotion 
groups, elected officials, and local communities. 

23
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Thank You!  Questions?

24

HYPOTHETIC
AL


