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Impacts from Energy exploration to Montana’s Highway 
infrastructure  



Overview 

• Background of Bakken energy exploration 
• Traffic Increases and potential pavement 

damage due to energy exploration 
• Traffic Projections-Initial and current 
• Costs associated with increased commercial 

traffic 
• Projected Population increase and total ADT 
• MDT’s Efforts to date 
• Other Considerations 

 

Presenter
Presentation Notes
 In the past 5 years there have been increasing oil and natural gas extraction activities in eastern Montana. This oil-related activity has resulted in more commercial vehicle traffic and has accelerated infrastructure deterioration to the road network that MDT maintains. This discussion will focus on the background of what fracking is and where it is located in MT, potential accelerated damage to the roads, Traffic increases and projected costs associated with pavement damage resulting from increased commercial traffic, capacity issues calculated from population projections and MDT’ s Efforts to date. To better understand and respond to the impacts of oil exploration in eastern Montana, MDT has conducted seven distinct studies—two corridor studies, one safety audit, three traffic estimations studies and one pavement analysis. .  



Hydraulic 
Fracturing  
• Hydraulic fracturing is 

referred to as “Fracking”  
• 2 miles down, 2 miles out 
• Directional drilling 

enables turn, long 
horizontal runs 

• Hydraulic forces cause 
fractures in the oil 
bearing shale 

• Driller pushes gel/sand 
(proppants) into fractures 
to hold them open 

• Less pressure in the well 
hole than in the 
surrounding shale so oil 
flows into the well.  

Presenter
Presentation Notes
The drilling process that has led to the rapid development of previously unattainable oil deposits in tight formations is called hydraulic fracturing or “fracking”.Typically, several horizontal paths will be drilled and fracked for every vertical well.  In addition, fracking at different elevations (usually within 500 feet of finish depth) takes place.



Background: 
The Known Extent of the Bakken Oil Formation 

Presenter
Presentation Notes
The Bakken formation is a rock unit from the Late Devonian to Early Mississippian age occupying about 200,000 square miles (520,000 km2) of the subsurface of the Williston Basin, and underlying areas of North Dakota, Montana and Saskatchewan. The formation contains significant producible oil reserves. In April 2008, a USGS report estimated the amount of recoverable oil within the Bakken Formation at 3.0 to 4.3 billion barrels. Due to the rapid advancement and field deployment of technology, various other estimates now place total recoverable and non-recoverable reserves at up to 24 billion barrels. Current consensus places the estimate at over 18 billion barrels. Oil was first discovered within the Bakken formation in 1951, but exploration and extraction was limited due to the lack of today’s readily-implementable technology and available working capital. The new technology driving improved resource recovery is a process of hydraulic rock fracturing (very high-pressure fluid pumped thousands of feet below Earth’s surface) made economically viable in 2008. By the end of 2010, Bakken oil production rates reached 458,000 barrels (72,800 m3) per day, demanding greater outbound shipping capacity to transport Bakken crude to US markets, much of which must be accomplished in the last-mile scenario over Montana highways While this is the approximate Bakken boundary, an oil industry representative adroitly noted that if an MDT staff person could outline the limits of the Bakken, we would not be working for the Department.Note that non-Bakken wells can still be highly profitable above $40-60/barrel and exploration into other formations is taking place.Note the important piece of this information is estimates for reserves keep going up so this play will be with us for a while



Background:  
Statewide Map 

Presenter
Presentation Notes
This map shows the Wells that are being produced (Black) the Spudded wells (this means the well is started but not producing) (Red) and the Permitted wells green. The take home message from this slide is the concentration of oil in north eastern MT and particularly around Sidney



Background: Impacted Area & Routes 

Presenter
Presentation Notes
Area of Influence:  Bakken energy exploration and extraction is occurring mostly in North Dakota.  This is due primarily to the geophysics of the North Dakota oil-bearing shale, resulting in roughly double the thickness of the ND Bakken as compared to the Montana formation. The important aspect of this is MT highways in and around the region of greatest exploration and extraction. Note Highway 16, 200 and 2 are major corridors. .



Traffic: 
 New Bakken Well Truckload Timeline 

Presenter
Presentation Notes
Thanks to ND for the slideNote the sporadic nature (rushes of activity) common to horizontal well development.  This has huge implications when attempting to predict truck traffic using traditional traffic count methods, especially short-term counts which may capture a peak or valley and dramatically over-or-under represent life-cycle traffic/ESALs.This slide shows truckloads over the first three years of the life of a well.  There are two times of great commercial traffic that is the original drilling and the fracking.  By far and away the fracking phase is the heaviest truck traffic phase. The wait for Frack with no activity is a function of the number of fracking companies in the area rather than any physics of the well. 



Increased Traffic for Study Area Routes 
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Traffic Growth 

MT 16, Sidney

MT 200, Sidney
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US-2 Culbertson

Presenter
Presentation Notes
This slide highlights the traffic increases along the most impacted MT Highways.  Note S-210 our of Fairview has tripled at specific locations. The average ESAL increase for the region, between 2005 and 2010, was 26%.



Increased Traffic: By Eastern Counties 
Interstate 2010 2011 Percent Change 
Dawson 3,599 4,039 +12.2% 

Wibaux 2,748 2,882 +4.9% 

Non-Interstate National Highway 
System 

2010 2011 Percent Change 

Dawson 1,501 1,652 +10.1% 

Richland 2,150 2,739 +27.4% 

Roosevelt 1,623 1,987 +23.4% 

Sheridan 722 1,035 +34.1% 

Primary 2010 2011 Percent Change 
Daniels 476 521 +9.5% 

Dawson 1,279 1,515 +18.5% 

Richland 1,304 2,138 +64.0% 

Roosevelt 497 686 +38.0% 

Sheridan 405 566 +39.8% 

Wibaux 753 837 +11.2% 

Presenter
Presentation Notes
Commercial vehicle traffic has also increased and this is important because this vehicle class brings with it accelerated pavement degradation and other safety considerations. This shows the percent change in commercial vehicle traffic by county and highway system between 2010 and 2011.



Traffic: Increased Traffic’s Effect on Eastern 
Montana’s Roads 
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Degradation  

Presenter
Presentation Notes
Basically with the increased commercial traffic as seen in the previous two slides pavement degradation is accelerated as demonstrated from this slide. Typically, MDT designs highways to last between 20 and 25 years or longer, depending on traffic design volume and vehicle mix. With regular pavement maintenance, the highway will remain in good condition over its lifetime. Roads deteriorate quickly, however, if the road is under-designed or if maintenance is not performed regularly. Figure Three shows a typical pavement degradation curve (blue). Note that for over 75% of the highway lifecycle there is a corresponding 40% drop in pavement condition (quality). The next 40% decrease in pavement condition occurs in the last 12% of its lifecycle, a very sharp decline. In the oil impacted region, the degradation curve (denoted in red) could be accelerated dramatically due to increased traffic, particularly from commercial vehicles. In other words, an initial 40% drop in pavement quality could occur in the first 5 years, as compared to 15 years in a typical curve. 



Future Projections: Initial Efforts 
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Truck Load Increase 

Presenter
Presentation Notes
This slide is our first attempt to get a handle on potential commercial vehicle increases. In 2010, MDT Planning conducted an analysis to estimate the impact of increased traffic on Montana roads and highways.  By looking at the well density in each township of an identified “hotspot area” we were able to identify potential commercial vehicle increases into low, medium, medium high and high projections. Figure Seven shows a hotspot area around Sidney.  This area encompasses 32 townships.  The number of wells in each township was identified and the townships were placed in rank order based on the number of wells.  A quartile analysis was conducted to identify the low, medium, medium high and high oil well densities.  Then the number of possible new oil wells was calculated for each township, based on the analysis.  If the township had more wells than the projection, no new wells were added.  New wells were assigned until the number of wells matched each quartile density for low, medium, medium high and high.Note this was an initial effort.  We distributed the commercial traffic along the entire region evenly.  This did present some issues because we knew the distribution wouldn’t occur evenly—some segments would get more traffic than others.  So we hired Upper Great Plains Transportation institute to map Destination and Origins  of the energy exploration on Montana Highways. 



Initial Efforts: Upper Great Plains 
Transportation Institute  

Presenter
Presentation Notes
This is the result of UGPTI work.  The Upper Great Plains Transpiration Institute is conducting a study for MDT which predicts the increase in traffic for oil-related activities.  The UPGTI was tasked to develop a Geospatial Information System (GIS) database, which could be used to project commercial vehicle traffic increases along specific routes and highway segments.  This task included mapping major inputs to the oil extraction industry such as fresh water sources, water disposal sites, gravel and scoria pits, frac sand facilities and outputs such as oil, salt water, natural gas and natural gas liquids.These were then used to develop trip origin and destinations and calculated projected traffic growth.  These inputs were then used by the MDT pavement engineer to calculate the pavement costs described above.  It is important to note that both the pavement engineer analysis and the UGPTI analysis only identify impacts due to the increase in commercial traffic from oil activity.  This figure shows commercial truck traffic increase based on 20 drill rigs in MT.  The thicker the lines the more traffic. The interstate will carry most of the traffic but 16, 200, and 2 will also carry a great deal of traffic.  From these estimates of commercial traffic, our pavement engineer calculated the cost to Montana’s infrastructure. 



Potential Cost to Maintain Montana’s 
Infrastructure in the Glendive district 

$1 $2 $3 $4 $5
baseline $2,515,334 $18,062,657 $5,640,714 $1,956,605 $28,175,310
20-Rig Scenario $2,944,222 $40,207,396 $26,792,018 $9,349,276 $79,292,912
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Presenter
Presentation Notes
Data and analysis from the Upper Great Plains Transportation Institute (UGPTI) were used to further refine traffic projections in the oil region.  Traffic projections from oil development scenarios were used to forecast the cost to keep the pavement in good condition. This figure shows  comparison of construction project expenditures by highway system using 2009 as the baseline year and comparing that to the projected traffic forecasts from UGPTI.  Baseline expenditure need for all highway systems was about $30 million (in 2009) to keep the pavement in good condition.  The average increase in estimated construction costs would be about $52 million per year for the life of the oil boom.  The biggest cost increases are projected for the National Highway System (NHS) and State Primary highways.  The Interstate (I-94) cost estimate demonstrates a nominal increase.  It is important to note these expenditures do not address capacity enhancement, design, right of way acquisition, or any environmental analysis – only the cost of materials and labor to address pavement condition



Potential Cost to Maintain Montana’s 
Infrastructure in the Glendive District 

Baseline 20-Rig Scenario 40-Rig Scenario 80-Rig Scenario
Series1 $28,175,310 $79,292,912 $81,203,371 $85,846,242
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Oil Impact Area:  Total Annual Construction Cost 

Presenter
Presentation Notes
This figure shows annual highway construction costs for several different oil drilling rig scenarios.  The number of new wells is dependent on the number of drilling rigs in Montana.  The more drilling rigs, the more new wells and the greater the commercial vehicle traffic impacting the roads.  It is important to note that it is highly unlikely that there will be more than about 20 ±10 drilling rigs in Montana.  What is interesting is that the annual construction cost is essentially the same for 20 drilling rigs as it is for 80 drilling rigs.  This is because most pavement treatments prescribed are reconstruction projects which would be built to handle the increase traffic regardless of the volume.



Cost: Fiscal Needs by District 

0
50

100
150
200
250
300
350

BILLINGS BUTTE GLENDIVE GREAT FALLS MISSOULA

M
ill

io
ns

 

Secondary

STP

NHS

Interstate

$0
$50

$100
$150
$200
$250
$300
$350

BILLINGS BUTTE GLENDIVE GREAT FALLS MISSOULA

M
ill

io
ns

 Secondary

Primary

NHS

Interstate

$230 M 

$325 M 

2012 Fiscal Needs  

2013 Fiscal Needs  

Presenter
Presentation Notes
This figure shows the pavement needs in dollars by MDT transportation district and by highway system.  MDT spends about $230 million per year in all districts.  MDT project selection is based on providing the right treatment at the right time, in this case a pavement treatment.  Under current funding levels, Montana’s transportation needs will always be greater than the funding available.  As seen in this figure, although the needs in the Glendive district have increased by about $100 million from fiscal year 2012 to 2013, the needs in the other districts are also substantial as well. This being said we can’t shift funds to address one district at the detriment of others. Our P3 process has shifted more funding to the Glendive district as it should, but MDT’s goal is to maintain equivalent condition across the States system to an acceptable level of service and to not have one are of the state’s pavement condition superior while another is poor. 



Projected Population Increase 
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Projected Population in MDT Glendive District 
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Presenter
Presentation Notes
 To understand if we have a capacity issue MDT used REMI to calculate population.  From Population VMT is calculated and assigned to our routes of concern. Expected population effect from the oil shock on the Glendive district is shown (Figure above).  Both the medium high and high scenarios produce a population increase of around 30,000 in the District by the late 2020’s, while the low oil growth estimate produces much more modest growth in the 10,000 range.  Once oil production levels off and infrastructure construction catches up with demand, population is expected to fall slightly. The additional population mark slightly above 30,000 in the high estimate is important as our current data does not indicate population in the district will expand much beyond this, providing a high end figure for analysis of infrastructure needs.



Increase to Total Traffic Based on 
Population increase 
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Projected Daily Vehicle Miles Traveled (DVMT) by County in 
Glendive District 
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Presenter
Presentation Notes
By extrapolating historic traffic grow trends and applying these to the projected population growth, Daily Vehicle Miles Traveled (DVMT) can be allocated by county.  Displayed (the above figure) shows that the Bakken Counties, particularly Richland and Roosevelt, along with counties along major corridors coming out of the oil region, will see increased traffic growth. This growth is expected to peak in the mid 2020’s, which is consistent with estimates for peak traffic in the North Dakota Bakken.(Tolliver, 2012) Counties outside of the Bakken affected area are likely to see minimal increases of DVMTs and have been averaged . 



Traffic Increase by Count 

Presenter
Presentation Notes
One can take the traffic increases across the state and we can see the corridor for support of the Bakken region.  Traffic growth is particularly high in the Montana Bakken region of northeast Montana where there is oil activity.  Traffic increases are also seen to the southeast through Treasure County and Yellowstone County (Billings), which is suggestive, of oil-related traffic generation in the corridor between the communities of Sidney, Glendive, Miles City, and the larger hub of Billings



Projected Population Increase and 
Total Traffic 
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Projected Peak Average AADT by road segment in  
Glendive District (one lane and per hour)  

Sidney to Fairvew

Glendive to Sidney

Culberston to Sidney

Culbertson to ND
Boarder

Highway capacity (1500 vehicles per lane per hour) 

Presenter
Presentation Notes
MDT traffic data shows that there are several corridors of concern around the Montana Bakken area.  These corridors and their AADT between 2001 and 2012 (2012 is currently a preliminary number which is subject to change). The corridor with the most rapid growth and highest AADT is Sidney to Fairview on Highway 200.  This 11.8 mile strip of roadway accounts for a large part of the increase in DVMT in Richland County during this period, primarily due to the last three years of increases. Sidney to Fairview in particular is likely to continue to see increases in traffic.  However, even if the corridor continues to take large amounts of the County’s traffic, based on the ratio of current AADT to average peak volume and the expected growth in traffic and population, volume should not exceed capacity of this corridor based on a 1500 vehicle per hour per lane capacity (Shown in the figure on the slide).  This gives a bottom line that although there is an impact on the roads due to increased truck traffic, there most likely will not be an sufficient increase in total traffic requiring increased capacity. 



Efforts to Date: Design Changes 
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$5.2 million dollars 
added to projects that 
have been let.  

Presenter
Presentation Notes
So what have we done to date? This first slide shows the change orders that were made during our studies to projects that were let prior to our full understanding of the impact to our infrastructure. These change orders occurred in order to accommodate the increased traffic.  Cost –  $5.2M via change order? This has a large implication for other states planning for resource development.  Change orders are not budgeted.Now the pavement design is based on the increased projections from our internal study and UGPTI Study



Efforts to Date: Corridor studies 
• MT 16 Study  

• Glendive to 
Sidney 

• Sidney to 
Fairview 

Presenter
Presentation Notes
The Montana 16 Corridor study area includes approximately 60 miles of the MT 16 / MT 200 corridor beginning just north of the I-94 Interchange in ends about at the Fairview city limits.   The study excludes areas within the city limits of Glendive, Sidney, and Fairview and extends one-half mile on each side of the highway centerline throughout the corridor.  Figure eleven shows the areas studied. Under this study the MT 16 safety audit—discussed above—were considered while conducting the corridor study. This study concludes that:1. Safety and operational conditions within the MT 16 / MT 200 corridor are rapidly changing as oil development continues throughout the region.  2. Corridor safety and operational concerns are best addressed through combined implementation of education, enforcement, and engineering solutions. 3. In addition to the improvement options, MDT will provide passing lanes and shoulder / centerline rumble strips as part of two programmed projects (30 km NE of Glendive – NE and SF 119 – Glendive Rumble Strips).  Completion of these projects was completed in August 2012 and fall 2012, respectively. 4. If improvements are forwarded from this study, anticipated next steps may include conducting project level analysis, including studies to address access management, safety, signing and striping, speed, turn lanes, and passing lanes as funding and program priorities allow.  



Efforts to Date: Corridor studies 
• Culbertson Study 

• Focused on the 
routes through 
town-Highway 2 
and Highway 16 

Presenter
Presentation Notes
Rapid growth in the oil industry has substantially increased commercial vehicle traffic through the Town of Culbertson and surrounding area.  The purpose of this study was to identify cost-effective ways to address both transportation needs and safety concerns within the Study area.  Figure Twelve shows the Culbertson study area.The improvement options ranged from major reconstruction projects along US 2 and MT 16 to small spot improvement projects to address safety and operational issues.  Based on implementation timeframes from short-term to long-term, thirteen improvement options on the existing networks of US 2 and MT 16 were recommended to be carried forward for further consideration. Additionally, a single alternate truck route improvement option was advanced for future consideration, which would alleviate truck traffic through downtown Culbertson. The cost estimate for these improvements ranged from installing traffic warning/detection devises from $10,000 to $20, 000 to create a four-lane on the east edge of the Culbertson Area. 



Other Industry Impacts: 
Transloading Facilities 
(Northern Montana) 

• Induced traffic from 
transloading facilities 

• Several new/expanded 
facilities: Sidney, Dore, 
Culbertson, and Glendive 
(330 trucks/train load) 

• Compound impact with 
current agriculture 
consolidation into 110-car 
facilities (trucks/train load) 

Presenter
Presentation Notes
Oil-related development seen in transloading facilities (oil, nat gas and NGLs) PLUS transloading for well development (fracking sand, cement, drilling fluids)Agriculture industry also within rising wave of production.The result is an increase in total traffic AND a much higher percent trucks, especially in and around targeted destinations (transload facilities).Note that Unit trains typically have 110 rail cars.  Each rail car typically takes 2-3 trucks for 220-330 trucks per unit train.  Typically in the region there is one unit train/day



Other Energy Industry Impacts:  
Coal Development in Southeast Montana 

• Southeast Montana  coal 
impacts are similar to N.E. 
Montana oil 

• Otter Creek is the next 
intended coal tract 
development 

• Little  supporting 
infrastructure 

• Tongue River Road 
• If no rail, projected trucks 

are  1/minute on MT332 

Presenter
Presentation Notes
Oil is just one industry with plenty of new attention – coal is another.



Implications 

• Natural resources/energy in Montana will 
have significant impact on the roads 

• Based on our traffic studies parts of Eastern 
MT will see a significant increase in oil 
development related traffic 

• MDT has modified project pavement design 
to incorporate traffic and traffic mix increases 

• The Bakken is not the only region that will be 
affected 

Presenter
Presentation Notes
The important note here is that rural communities don't have a strong voice when strictly speaking of increased AADT.  High percentage increases in total vehicles AND 50% trucks equates to huge highway and community impacts.  In addition, it’s important to note the percent perceived change by the locals.  Many of these communities have struggled to survive and are now bustling hubs of activity.



Thanks For Your Time 

• Questions 

Presenter
Presentation Notes
Mike I hate ending slides do with it what you will!


	Meeting Demand: Transportation Needs in Montana�
	Overview
	Hydraulic Fracturing 
	Background:�The Known Extent of the Bakken Oil Formation
	Background: �Statewide Map
	Background: Impacted Area & Routes
	Traffic:� New Bakken Well Truckload Timeline
	Increased Traffic for Study Area Routes
	Increased Traffic: By Eastern Counties
	Traffic: Increased Traffic’s Effect on Eastern Montana’s Roads
	Future Projections: Initial Efforts
	Initial Efforts: Upper Great Plains Transportation Institute 
	Potential Cost to Maintain Montana’s Infrastructure in the Glendive district
	Potential Cost to Maintain Montana’s Infrastructure in the Glendive District
	Cost: Fiscal Needs by District
	Projected Population Increase
	Increase to Total Traffic Based on Population increase
	Traffic Increase by Count
	Projected Population Increase and Total Traffic
	Efforts to Date: Design Changes
	Efforts to Date: Corridor studies
	Efforts to Date: Corridor studies
	Other Industry Impacts: Transloading Facilities (Northern Montana)
	Other Energy Industry Impacts: �Coal Development in Southeast Montana
	Implications
	Thanks For Your Time

