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Oil and Gas TC "Oil and Gas" \f C \l "1" 
Oil and Gas: Preface  TC "Preface" \f C \l "2"  
Overview

The Oil & Gas Work Group of the Four Corners Air Quality Task Force was tasked with analyzing emission mitigation strategies for this industrial sector.  For each Mitigation Strategy, and to the extent practicable, the Work Group documented the description of each strategy as well as implementation and feasibility considerations.  

Participation in the Oil and Gas Work Group involved state, local and tribal air quality agencies, federal land management agencies, industry representatives, public citizens, and representatives of environmental organizations. Over six working sessions and many monthly conference calls, the work group identified more than 75 potential mitigation strategies. These mitigation strategies were then discussed and either drafted as a mitigation option paper, or eliminated from further analysis where a rationale to do so existed (see Table at the end of this document).  The vast majority of the options discussed are represented herein by mitigation option papers for a total of 51.
Organization 

The Oil and Gas industry is generally divided into sub-sections according to process, from exploration and production at the wellhead, processing in midstream operations, and delivery of natural gas to a sales pipeline and oil to the refinery for further processing.  The Work Group used this progression in process to address each stage of the industry, with the exception of exploring Mitigation Options for Engines as a unique section that applies across the processes in the industry.  For the purposes of organization and analysis of available Mitigation Strategies, the Oil and Gas portion of the TF Draft Report follows the sequence of definitions as identified below:

1. Engines: The work group addressed engines as a separate category in its analysis attributable to all processes in the oil and gas industry. The mitigation strategies were created to address the subcategories of stationary or mobile/non-road engines, drill rig engines, and turbines.  

2. Exploration & Production (E & P): the work group defined E & P as the upstream sector of the oil and gas industry, including all activities associated with drilling, completion, and putting the well on-line.  The work group identified and developed mitigation strategies for specific equipment in E&P, including oil/condensate tanks, dehydrators/separators/heaters, fugitive emissions associated with pneumatic operations, completions, and wellhead considerations.  

3. Midstream: the work group defined Midstream Operations as those involved in the processing of oil and natural gas after leaving the wellhead and prior to entering the sales pipeline, including facilities such as compressor stations, gas processing plants, and transmission or storage of natural gas. Where appropriate, the work group devised mitigation strategies that avoided general overlap with E & P options, and concentrated primarily on options unique to the “midstream operations” that were not otherwise examined in the context of E&P operations.

The Work Group also identified and developed mitigation strategies that address Overarching and Energy Efficiency and Renewable Energy appropriate for consideration of application to the oil and gas industry.

ENGINES: MOBILE/NON-ROAD TC "MOBILE/NON-ROAD" \f C \l "3" 
Mitigation Option: Fugitive dust control plans for dirt/gravel road and land clearing TC "Fugitive dust control plans for dirt/gavel road and land clearing" \f C \l "4" 
I.  Description of the mitigation option
Fugitive dust emissions from traffic on dirt roads and construction sites are a nuisance and cause frequent complaints.  Health concerns related to PM 10 (particulate matter less than 10 microns in size) exposure to high concentrations are breathing, aggravated existing respiratory and cardiovascular disease, lung damage, asthma, chronic bronchitis, and other health problems.  Adequate measures could include wind breaks and barriers, water or chemical applications, control of vehicle access, vehicle speed restrictions, gravel or surfacing material use, and work stoppage when winds exceed 20 miles per hour.  Activities occurring near sensitive and/or populated areas should receive a higher level of preventive planning.  Sensitive receptors would include schools, housing, and business areas.  

Economic burdens include increase business costs associated with increased road maintenance, loss of time and productivity associated with work stoppage during high wind days, and increased travel times due to speed restrictions.  However, reduced wear on roads and vehicles may be recognized through vehicle speed restrictions.  

II. Description of how to implement
A.  Mandatory or voluntary:  Speed restrictions, regular road maintenance, and construction activity restrictions during high wind days would be mandatory.  Road surfacing, wind breaks and barriers and vehicle access control would be voluntary.  

B. Indicate the most appropriate agency (ies) to implement:  The states, tribal governments, BLM, FS, County, and Industry.   

III. Feasibility of the option
A. Technical:  The current BLM Road committee is a functional working group with 13 road maintenance units.  An industry representative is assigned to each unit to oversee road construction and maintenance activities through a cost sharing program.  BLM law enforcement along with county and state law enforcement could enforce speed restrictions.  Industry could make observing speed limits a company policy.  Conditions of approval could be added to permitted activities to restrict surface disturbing activities during high wind days.  However, industry would prefer the use of other mitigation measures such as road surface treatments (e.g. fresh water or special emulsion) during high wind days.

B. Environmental:  The environmental benefits from regular and proper road maintenance, speed restrictions, and surface disturbing activities during high wind days are well documented.  

C. Economic:  Cost sharing is an important purpose of the current roads committee which is very active and functional work group with regularly scheduled meetings.  Funding for speed enforcement is an intricate part and regularly funded operation of BLM, county and state law enforcement. 

IV. Background data and assumptions used
1. BLM Gold Book-Surface Operating Standards for Oil and Gas Exploration and Development.

2. Numerous studies on road related erosion issues and standards exist.

3. Studies on excessive road speed and dust development.

V. Any uncertainty associated with the option (Low, Medium, High) Low

VI. Level of agreement within the work group for this mitigation option
Four member drafting team support this option

VII. Cross-over issues to the other source groups None at this time.
Mitigation Option: Use produced water for dust reduction TC "Use produced water for dust reduction" \f C \l "4" 
I.  Description of the mitigation  option
This option involves using produced water on roads for dust suppression.  Large volumes of water are often produced in conjunction with natural gas production, especially coal bed methane (CBM) production.  Wells often produce up to 100-400 barrels/day.  CBM produced water quality ranges from nearly fresh water to well above 10,000 ppm total dissolved solids (TDS) and is readily available as an option for road dust suppression. [8/4/06] Clarification: The produced water used for dust mitigation would have to have low TDS and low sodium levels that meet BLM and county standards. Some CBM water meets these standards but not all of it.
Economic benefits could be realized by oil and gas operators in reduced trucking and disposal costs.  Likewise, there are associated environmental benefits to this reduced trucking as is outlined in another mitigation strategy.  However, the use would be as needed and seasonal (during prolonged dry periods or drought).     

Environmental concerns and issues would arise concerning (1.) salt build up along roadways, (2.) migration [8/4/06] Clarification: of water and associated pollutants off the roadway, (3) impacts to vegetations, (4.) salt loading to river systems.  

[8/4/06] Differing Opinion: Produced water in the Four Corners region contains toxins and therefore should not be used for dust mitigation.
[8/4/06] Expansion: The potential environmental concerns include more than just salt-related impacts.  Produced waters are of variable quality.  Depending on the source, the water may contain high concentrations of constituents other than salts.  Data on produced water quality is not widely available to the public.  One example of produced water quality, however, was published in a recent report prepared with support from the U.S. Department of Energy. The data show that in the New Mexico portion of the San Juan Basin, there can be elevated concentrations of various metals and other constituents in produced water (in addition to elevated salts – those data not shown).

	
	McGrath SWD

	Four CBM injection wells


	All values in mg/L
	Max
	Min
	Max
	Min

	Barium
	8.0
	0.72
	23.9
	1.86

	Boron
	3.0
	1.0
	2.87
	1.6

	Bromium
	21.8
	7.1
	15.2
	2.4

	Copper
	0.019
	ND
	
	

	Chromium
	0.035
	ND
	0.005
	

	Iron (dissolved)

	187
	1.1
	0.843
	0

	Selenium
	0.080
	ND
	0.0171
	ND

	Silver 
	
	
	0.20
	ND

	Strontium
	55
	7.2
	34.5
	1.73

	Lead
	0.031
	ND
	0.1
	

	Total Petroleum Hydrocarbons (TPH)
	520
	23
	17
	ND

	Zinc
	
	
	0.298
	ND


* ND is non-detected

Produced water may also contain chemical additives put downhole during the drilling, stimulation or workover of the wells.  Some of these treatment chemicals, such as biocides, can be lethal to aquatic life at levels as low as 0.1 part per million.
  It is very difficult to obtain information on the concentrations of treatment chemicals and additives in produced water.  
[8/4/06] Expansion: Environmental Justice Issues: Only with the permission of surface owners, municipalities, counties, etc. should produced water be applied to roads.  And these entities should be provided with produced water quality information prior to road spreading.

Wyoming requires landowner consent prior to road spreading, which is an important provision to ensure that surface owners have a say in the application of large quantities of water that could affect their property.  In Pennsylvania, other jurisdictions, such as municipalities, also have a say with respect to whether or not road spreading is allowed.
 
II. Description of how to implement
A. Mandatory or voluntary: The use of produced water would be voluntary; however, ultimate approval to do so would be up to the [8/4/06] Ed: state authority that has primacy over the disposal and use of produced water.

B. Indicate the most appropriate agency(ies) to implement:  OCD, BLM, FS

[8/4/06] Expansion: It may also be necessary to include the states in the implementation of any permitting process related to roadspreading since these agencies have the expertise and develop the environmental standards related to surface and groundwater pollution.  There is a precedent for involving environment departments.  In Wyoming, although the Oil Conservation Commission is responsible for permitting roadspreading applications, the operations must also be approved by their Department of Environmental Quality.
  

III. Feasibility of option
A. Technical: This option is technically feasible, but would require strict controls and monitoring.
[8/4/06] Expansion: “Because of the potential for contaminants from the brine to leach into surface or ground waters, the Department of Environmental Protection (DEP) has developed guidelines that must be followed when spreading brine on unpaved roads.”
  It would be advisable for the responsible agencies to develop their own guidelines or policies to ensure that roadspreading practices are carried out in an environmentally sound manner.
B. Environmental:  Would require constraints on the allowable TDS and/or SAR content of the water and volumes applied.  Baseline field testing for migration/movement would be required to determine if salt build-up is occurring.  The use of boom type sprayer (i.e. spreader bars) to prevent pooling and washing off of roadway needs to be highly considered.  A responsible party on site during application would be necessary and signage indicating road maintenance being conducted.  
[8/4/06] Expansion: Most jurisdictions that allow roadspreading do not require chemical data on anything but the salts or dissolved solids (TDS).  While TDS includes constituents such as dissolved metals, it does not provide any specific information as to the concentrations of the various metals. Basing the acceptability of using produced water for roadspreading on salt content or TDS overlooks the potential impacts from other produced water constituents like metals, hydrocarbons, treatment chemicals and radionuclides (e.g., strontium).
Prior to application of produced water for roadspreading purposes, it would be prudent to analyze the water for all potentially harmful constituents.  In 2000, there was a case in Garfield County, CO, where a company illegally spread flowback fluids from a workover operation.  Samples of the produced water subsequently showed that TDS levels and BTEX were above state drinking water standards.

Prohibit spreading of flowback water. In Pennsylvania, operators are not allowed to spread produced water that main contain treatment chemicals.  “Only production or treated brines may be used. The use of drilling, fracing, or plugging fluids or production brines mixed with well servicing or treatment fluids, except surfactants, is prohibited. Free oil must be separated from the brine before spreading.”  Essentially, this would mean that the operator would have to wait a certain period of time to allow the majority of the treatment chemicals to flow out of the well before using the produced water for roadspreading purposes.
C. Economic:  Some operators may see a reduction in hauling and trucking cost associated using produced water for dust control.
IV. Background data and assumptions used
1. Currently produced water is used in some areas for road reconstruction and maintenance, but not for dust reduction.  Current levels allowed are 5,000 TDS for maintenance and 18,000 TDS for reconstruction.   

2. Could consider higher TDS levels of use with tight restriction on applications methods and timing.

3.  Assume applications would be seasonal (during summer dry months)

4.  Restricted to main collector road or on all roads with high traffic flow.

5.  Need to protect operator’s investment for road work already completed.

V. Any uncertainty associated with the option (Low, Medium, High)

Medium uncertainty to environment (water quality and vegetation).

VI. Level of agreement within the work group for this mitigation option.
All members of drafting team support this option.

VII. Cross-over issues to other source groups None at this time.

Mitigation Option: Pave roads to mitigate dust TC "Pave roads to mitigate dust" \f C \l "4"  

I.  Description of the mitigation option 

This option involves paving roads that service the vast amounts of oil and gas locations in the four corners region.  The benefits to air quality would be a significant reduction in dust generated by traffic in the San Juan Basin.  Consideration should be given to paving only those collector roads that are located near populated areas and those that received heavy traffic and excessive dust because of high cost of paving.  Currently a pilot project is being proposed to use hot emulsified asphalt on reconstructed collector roads.  The hot asphalt would be incorporating it into the sandstone caps material using a road re-claimer or blade in an effort to create a durable driving surface.     

Economic burdens would be extreme costs to oil and gas operators, federal, state and local governments associated with paving and maintaining a vast network of roads in the San Juan Basin.   There would be an immediate increase in traffic accidents associated with an eminent increase in speed associated with paved roads.

II. Description of how to implement
A. Mandatory or voluntary: The construction and road base preparation necessary to properly pave a road would be voluntary

B. Indicate the most appropriate agency(ies) to implement:  Industry, OCD, BLM, FS, County, State.

III. Feasibility of option
A. Technical: This option is technically feasible but not practical to pave all roads.  Consideration needs to be given to highly travel collector roads and road near heavily populated areas.  Portions of heavily travel roads could be considered for paving. 

B. Environmental:  Would reduce long term dust emissions from vehicle traffic throughout the San Juan Basin but there would be some shorter term increases in emissions associated with asphalt production, paving, and the construction equipment paving the road itself.  However, increase accidents and speeding could be drawbacks.  Additional law enforcement would be required or re-prioritized work load to curtail speeding. 

C. Economic:  The cost to prepare, pave, and maintain roads throughout the San Juan Basin are not practical on all roads.  Furthermore, the cost to reclaim “paved roads” as part of the restoration process upon well abandonment would be substantial.  Consideration could be give to paving only portions of main collector roads, especially in populated areas with heavy traffic. 

IV. Background data and assumptions used
1. Pilot project currently proposed.  Need to evaluate the effectiveness of using hot emulsified asphalt.  Not practical to pave all roads in the San Juan Basin.   

2. Restricted to main collector road with heavy traffic, dust problems, and populated areas.

3. Would require addition capital outlay and cost sharing.

V. Any uncertainty associated with the option (Low, Medium, High)
High, due to cost and feasibility.

VI.  Level of agreement within the work group for this mitigation option.
Members agree that this option has some merit but in limited areas.  Not practical to consider the entire San Juan Basin.

VII. Cross-over issues to other source groups None at this time.

Mitigation Option: Automation of Wells to Reduce Truck Traffic TC "Automation of wells to reduce truck traffic" \f C \l "4" 
I. Description of the mitigation option
This mitigation option would involve equipping wells with a variety of technology for the ultimate purpose of being able to decrease traffic to well sites when everything is operating normally.  The potential air quality benefits include reduced dust and tailpipe emissions from vehicle traffic.  Other potential environmental benefits include reduced vehicular fuel consumption (and therefore the need for crude oil feedstocks).  Economically, the energy companies could benefit by reducing their workforces and the expenses paid for contractors.  As this automation may require the electrification of the equipment, the air quality benefits may be offset by emissions elsewhere and of a different nature.  Costs for implementing this option may entail the installation of massive electrification systems to power the sensors, radios, and automated valves (vista issues).  Additionally, should every well not be checked on a daily basis, there is believed to be a high likelihood that leaks small enough to be undetectable by the automation sensors could go on unabated until the next time the well was visited.  This would represent a real tradeoff of risk (air quality vs. soil / water impact).  Significant burden would fall on the operator in such a situation.

[8/4/06] Expansion: An additional benefit of this option is that once electricity is available at the site, it would increase the feasibility of the electric compressor option included under Stationary RICE.
II. Description of how to implement 

The oil & gas industry already uses automation technology where technically and economically feasible.  Therefore, this mitigation option would best be implemented in a voluntary manner.  As such, agency involvement would not be required.

III. Feasibility of the option
A. Technical: The technology exists today to implement this mitigation option. 

B. Environmental: A study would need to be made to determine the relative benefit of reducing emissions at the well site but increasing emissions during electrification and offsite power generation.  (Cumulative Effects Work Group task?)

C. Economic: In some cases the implementation of this technology is economically feasible.  In many others it is not.  Forced implementation could very well hasten the uneconomic status of a well resulting in the premature abandonment of the well and its hydrocarbon products.

IV. Background data and assumptions used 

While EPA does have AP-42 emission factor data available for unpaved roads (13.2.2), no input information was available in the time frame desired to make any calculations / determinations, hence the high-level and qualitative analysis.  (Cumulative Effects Work Group task?)
V. Any uncertainty associated with the option
High.  The feasibility of implementing this option is very situation specific.  It is believed that widespread implementation (75% of wells) is probably not feasible.

VI. Level of agreement within the work group for this mitigation option
Subgroup is in agreement with this option.

Cross-over issues to the other source groups
None at this time. 
Mitigation Option: Reduced Vehicular Dust Production by Enforcing Speed Limits TC "Reduced Vehicular Dust Production by Enforcing Speed Limits" \f C \l "4" 
I. Description of the mitigation option
This mitigation option would involve enforcing speed limits on unpaved roads in an attempt to reduce dust emissions.  The potential air quality benefits include reduced dust emissions from slowed vehicle traffic.  Another potential environmental benefit (albeit marginal) is reduced vehicular fuel consumption (and therefore the need for crude oil feedstocks).  Economically, although theoretically less work would be accomplished in the same time period, this impact would be insignificant since the degree of excess over the speed limit is probably not such that implementation of this mitigation strategy would make a significant difference. 

A. Public Roads:  Enforcement on public roads would be most easily accomplished using local law enforcement agencies.  Costs for stepping up enforcement of the speed limits on public roads might include additional funds for increased staff for the local law enforcement agencies.

B. Private Roads:  To the extent the unpaved roads are private, the setting and enforcing of speed limits would have to take place in a cooperative agreement between local landowners and energy companies.  Since energy companies are not staffed, trained or equipped to be law enforcement agents, this would represent a significant cost shift to the energy companies.  Costs for implementing this option on private roads would entail legal review to understand on what basis such“private law enforcement” could take place, the negotiating of agreements with landowners, the posting of signs, and the staffing, training, and equipping of workers to fulfill this function.  

C. Assistance: Cumulative Effects work group would be needed to understand the relative benefit of reduced speed on dust production. 

II. Description of how to implement 

A. On public unpaved roads, enforcement of existing speed limits could be seen as mandatory.  The most appropriate agencies to implement are the existing local law enforcement agencies.

B. On private roads, implementation would have to be voluntary as no agency can force a landowner to undertake such a proposition.  It is not appropriate for any agencies to get involved in the implementation of this mitigation option.  It would be most appropriate for the environmental agencies to simply recognize this as a bona fide emission reduction strategy, then let the energy company determine where and when to implement such a strategy.

III. Feasibility of the option

A. Technical – Greater enforcement of speed limits on public unpaved roads would be feasible.  Establishing and enforcing speed limits on private unpaved roads is feasible but less so. 

B. Environmental - Assistance from the Cumulative Effects work group would be needed to understand the relative benefit of reduced speed on dust production (how much reduction in speed is needed to have a significant reduction of dust?). 

C. Economic - Assistance from the Cumulative Effects work group would be needed to understand the relative economic benefit of reduced speed on dust production. 

[8/4/06] Expansion: D. Public Perception – This could be an issue based on the assumption that most people would want any additional funding for police activities to go toward safety/crime issues.
IV. Background data and assumptions used
While EPA does have AP-42 emission factor data available for unpaved roads (13.2.2), no input information was available in the time frame desired to make any calculations / determinations.  Hence the high-level and qualitative analysis in this option paper.  The governing equations do however include speed as a component.  
V. Any uncertainty associated with the option 

High. Assistance from the Cumulative Effects work group would be needed to understand the relative economic benefit of reduced speed on dust production.  Once that is understood, an analysis could be made to reduce the economic and regulatory uncertainty associated with this option. 
VI. Level of agreement within the work group for this mitigation option TBD.
VII. Cross-over issues to the other source groups 

It is believed that this issue will cross-over to the Other Sources group.
Could the issue described in IV above be addressed by the Cumulative Effects work group? 
Mitigation Option: Reduced Truck Traffic by Centralizing Produced Water Storage Facilities TC "Reduced Truck Traffic by Centralizing Produced Water Storage Facilities" \f C \l "4" 
I. Description of the mitigation option 

This mitigation option would involve reducing vehicular traffic on unpaved roads (and hence dust production) by centralizing produced water storage facilities and pumping water to them.  Much of the large truck traffic on unpaved lease roads is water haulers.  Therefore, one strategy to reduce dust is to reduce water hauler traffic.  However, unless the produced water could be piped directly to the disposal (injection well) location, the same volume of truck traffic would exist.  Therefore, to reap the benefits from this strategy, it would be necessary to either pipe the water directly to the disposal location, or to site the centralized produced water storage facility along a paved road such that the water transporters would not be driving on unpaved roads and creating dust.  
Benefits from this strategy include dust reduction, vehicle tailpipe exhaust emission reduction (potential), reduced road maintenance, and marginally safer roads.  Burdens would fall exclusively on the energy companies. These burdens would include obtaining rights-of-way to lay the needed pipelines, securing the pipe, securing trenching and installation services, and paying crews to make the necessary tie-ins.  As much of the produced water in southern Colorado is essentially fresh in nature, heat tracing may be needed to prevent the freezing and bursting of pipes. 
Tradeoffs would include the pollutants emitted at the source of the power used to drive the transfer pumps.  This power production could be either at the well location (natural gas fired) or at the power plant (electric).  Additionally, the dust emissions are currently dispersed over a large area.  Centralizing storage would greatly increase tailpipe emissions locally and potentially produce local air quality, noise, and traffic safety issues.  Additionally, aggregating produced water in one location increases the potential for a catastrophic release.  This would represent a real tradeoff of risk (air quality vs. soil / water impact).  Additional tradeoffs include the emissions produced at the point of pipe manufacture and the emissions from the trenching operations.  Assistance is needed from the Cumulative Effects work group to estimate the net air quality gain from centralizing produced water storage facilities. 
II. Description of how to implement
A. This mitigation option should be implemented on a voluntary basis.  Forced implementation could hasten the uneconomic status of groups of wells resulting in premature abandonment of the wells and their hydrocarbon products.

B. The most appropriate agency to implement would be the environmental agency through permitting incentives/offsets.  It would be necessary to first understand the relative benefit of reducing emissions from lease road traffic but increasing emissions elsewhere (Cumulative Effects Work Group task).

III. Feasibility of the option
A. Technical: The technology exists today to implement this mitigation option.

B. Environmental: A study would need to be made to determine the relative benefit of reducing emissions from lease road traffic but increasing emissions elsewhere (Cumulative Effects Work Group task).

C. Economic: In some cases the implementation of this technology will be economically feasible.  In many others it will not be.

IV. Background data and assumptions used:  
While EPA does have AP-42 emission factor data available for unpaved roads (13.2.2), no input information was available in the time frame desired to make any calculations / determinations.  Hence the high-level and qualitative analysis.  (Cumulative Effects Work Group task?)
V. Any uncertainty associated with the option (Low, Medium, High): 
High.  Assistance from the Cumulative Effects work group would be needed to understand the relative economic benefit of reduced truck traffic vs. laying miles of pipelines and setting many pumps.  Once that 
is understood, an analysis could be made to reduce the economic and regulatory uncertainty associated with this option. 
VI. Level of agreement within the work group for this mitigation option
V. Cross-over issues to the other source groups
It is believed that this issue will not cross-over to any other source work group. Assistance from the Cumulative Effects work group on the issue in V above would be helpful.
Mitigation Option: Reduced Vehicular Dust Production by Covering Lease Roads with Rock or Gravel TC "Reduced Vehicular Dust Production by Covering Lease Roads with Rock or Gravel" \f C \l "4" 
I. Description of the mitigation  option  

This mitigation option would involve reducing vehicular dust production by covering unpaved roads with rock or gravel.  Benefits from this strategy include only dust reduction.  Burdens would fall exclusively on the energy companies.  These burdens would include obtaining the road material and paying crews to install it.  Additionally, the presence of rock on the roads makes snow removal more difficult, and is hard on snow removal equipment.  Therefore, road maintenance costs may increase during the winter months.  Tradeoffs would include the pollutants emitted during the trucking and installation of the road material.  Assistance is needed from the Cumulative Effects work group to estimate the net air quality gain from centralizing produced water storage facilities.

II. Description of how to implement 

A. This mitigation option should be implemented on a voluntary basis.  Forced implementation could hasten the uneconomic status of groups of wells resulting in premature abandonment of the wells and their hydrocarbon products.

B. The most appropriate agency to implement would be the environmental agency through permitting incentives/offsets.  It would be necessary to first understand the relative environmental benefit of covering roads with rock (Cumulative Effects Work Group task).

III. Feasibility of the  option 

Technical – The technology exists today to implement this mitigation option.

Environmental – A study would need to be made to determine the relative emission reductions due to covering the roads with rock (Cumulative Effects Work Group task).

Economic – In some cases the implementation of this technology will be economically feasible.  In others it will not be.

IV. Background data and assumptions used:  
While EPA does have AP-42 emission factor data available for unpaved roads (13.2.2), no input information was available in the time frame desired to make any calculations / determinations.  Hence the high-level and qualitative analysis.  (Cumulative Effects Work Group task?)
V. Any uncertainty associated with the option (Low, Medium, High):  
High.  Assistance from the Cumulative Effects work group would be needed to understand the relative emission reduction benefit from covering lease roads with rock.  Once that is understood, an analysis could be made to reduce the economic and regulatory uncertainty associated with this option. 
VI. Level of agreement within the work group for this mitigation option.  

VII. Cross-over issues to the other source groups (please describe the issue and which groups
It is believed that this issue may cross-over to the Other Sources work group.
Mitigation Option: Reduced Truck Traffic by Efficiently Routing Produced Water Disposal Trucks TC "Reduced Truck Traffic by Efficiently Routing Produced Water Disposal Trucks" \f C \l "4" 
I. Description of the mitigation option 

This mitigation option would involve setting up a produced water hauler coordinating / dispatch service to route water haulers as efficiently as possible in order to reducing vehicular traffic on unpaved roads (and hence dust production).  Much of the large truck traffic on unpaved lease roads is water haulers.  Therefore, one strategy to reduce dust is to minimize water hauler traffic.  To accomplish this goal, it would be necessary institute a central dispatch concept among all of the water haulers in the area such that (a) only full truck loads are hauled from a given area and (b) the water is hauled to the closest disposal facility possible.  Benefits from this strategy include dust reduction, vehicle tailpipe exhaust emission reduction, and reduced vehicular fuel consumption (and therefore the need for crude oil feedstocks).  Burdens would fall both on the water hauling service companies and on the water disposal companies.  These burdens would include agreements to cooperate (which would include the setting of prices), the purchase of compatible radio equipment, and the implementation of a central dispatch facility.  There would be no tradeoffs associated with this strategy.  Assistance is needed from the Cumulative Effects work group to estimate the net air quality gain from optimizing produced water hauling routes.

II. Description of how to implement
This mitigation option could be implemented on a mandatory basis.  In order to set fair prices on water hauling and disposal (like taxi cabs), it would be necessary to involve other agencies and potentially special legislation.

The most appropriate agency to implement would be the [8/4/06] Ed: states’ regulatory entity for the oil and gas industry.  It would be necessary to first understand the relative benefit of reducing emissions from lease road traffic due to optimization (Cumulative Effects Work Group task).

III. Feasibility of the option 

Technical – The technology exists today to implement this mitigation option.

Environmental – A study would need to be made to determine the relative benefit of reducing emissions from lease road traffic due to optimization (Cumulative Effects Work Group task).

Economic – Implementation of this technology should be economically feasible.  

IV. Background data and assumptions used

No input information was available in the time frame desired to make any calculations / determinations.  Hence the high-level and qualitative analysis.  (Cumulative Effects Work Group task?)
V. Any uncertainty associated with the option (Low, Medium, High) 
Low.  Assistance from the Cumulative Effects work group would be needed to understand the relative environmental benefit of optimized truck traffic.  Once that is understood, an analysis could be made to reduce the economic and regulatory uncertainty associated with this option. 
VI. Level of agreement within the work group for this mitigation option 

VII. Cross-over issues to the other source groups (please describe the issue and which groups
It is believed that this issue will not cross-over to any other source work group.
Mitigation Option: Use Alternative Fuels and Maximize Fuel Efficiency to Control Combustion Engine Emissions TC "Use Alternative Fuels and Maximize Fuel Efficiency to Control Combustion Engine Emissions" \f C \l "4"  
I. Description of the mitigation  option 

This option involves the implementation of alternative fuels, ultra low sulfur diesel (15 ppm) and improved fuel efficiency for heavy duty trucks (Class 7 – GVW 26,001 to 33,001).  The air quality benefits include potential reduction of sulfur, greenhouse gases and aromatic compounds throughout the region.  Other environmental impacts include a reduction in petroleum consumption and conservation of natural resources.  

Economic burdens include the cost of the new alternative fuel/fuel efficient vehicle and cost and availability of the fuel.

There would not be adverse environmental justice issues associated with the implementation of alternative fuels.  There is potential for air quality improvements from travels through socio-economically disadvantaged communities with improved fuel efficiency.

[8/4/06] Expansion: Low sulfur diesel can continue to used in 2006 and older highway vehicles until 2010.  Any new 2007 model year highway diesel vehicle will be required to use ultra low sulfur diesel (ULSD).  ULSD must be available at retail by October 15, 2006. Terminals should be turned over to ULSD by the end of July.  They could consider using ULSD for the non-road equipment too and get even more reductions in PM as well.
II. Description of how to implement 

A. Mandatory or voluntary:  There may be some mandatory upgrades for new heavy duty trucks purchased after a set date.  The immediate move to alternative fuel vehicles should be a voluntary program and could be incorporated into the San Juan Vistas or similar program. Likewise the states could adopt tax advantaged strategies under a voluntary program to encourage the adoption of alternative fuels.

B. Indicate the most appropriate agency(ies) to implement:  NM Dept. of Transportation, Colorado Dept. of Transportation, Federal Highway Administration.

III. Feasibility of the option

A. Technical:  Oil and gas industry have developed a diesel fuel made from natural gas through the Fischer-Tropsch (F-T) process, there are other synthetic liquid fuels and major heavy-duty diesel engine companies are working on engines with reduced NOx and particulate emissions.

B. Environmental:  The environmental benefits would primarily be associated with reduced consumption of petroleum resources.

C. Economic:  The market will have to drive economically viable alternatives.  According to referenced studies, Class 7 Heavy Duty Vehicles use a smaller percentage of fuel than Class 8 trucks (long-haul tractor- trailers), Class 2b vehicles (light trucks) or Class 6 vehicles (delivery vans).  

IV. Background data and assumptions used

1. Life Cycle Analysis for Heavy Vehicles by Argonne National Laboratory Transportation Technology R&D Center.

2. Heavy Vehicle Technology and Fuels September 2004 – Argonne National Laboratories Transportation Technology R&D Center.

3. Green Machines facts and figures associated with fuel type, consumption rates, and emissions factors (reference)

V. Any uncertainty associated with the option High.
VI. Level of agreement within the work group for this mitigation option TBD.
VII. Cross-over issues to other source groups None at this time.
Mitigation Option: Utilize Exhaust Emission Control Devices for Combustion Engine Emission Controls TC "Utilize Exhaust Emission Control Devices for Combustion Engine Emission Controls" \f C \l "4" 
I. Description of the mitigation option
This option involves the implementation of exhaust emission control devices for heavy duty trucks (Class 7 – GVW 26,001 to 33,001) such as diesel oxidation catalysts (DOC), diesel particulate filters and/or traps.  The air quality benefits include potential reduction of particulate matter and NOx throughout the region.  

Economic burdens include the cost associated with the installation and maintenance of the exhaust emission control devices.

There would not be environmental justice issues associated with the implementation of emission controls.  

II. Description of how to implement 

A. Mandatory or voluntary:  There may be some mandatory upgrades for new heavy duty trucks purchased after a set date.  The immediate move to emission controls should be a voluntary program and could be incorporated into the San Juan Vistas or similar program.

B. Indicate the most appropriate agency(ies) to implement:  [8/4/06] Ed: The states.
III. Feasibility of the option

A. Technical:  Technology exists.

B. Environmental:  The environmental benefits would primarily be associated with reduced particulates and NOx.

[8/4/06] Expansion: Most devices are also effective at reducing VOCs, and therefore air toxics and ozone. In fact, the most common, inexpensive, and most demonstrated technologies are oxidation catalysts, which are more effective at removing VOCs than PM and NOx.  After treatment technologies for reducing NOx (especially on mobile engines) are still evolving, and so strategies for reducing NOx typically rely on fuel emulsifiers, engine modifications/repair, and engine replacements.  

C. Economic:  The market will have to drive economically viable alternatives.  According to referenced studies, Class 7 Heavy Duty Vehicles use a smaller percentage of fuel than Class 8 trucks (long-haul tractor- trailers), Class 2b vehicles (light trucks) or Class 6 vehicles (delivery vans).  

IV. Background data and assumptions used

1. Life Cycle Analysis for Heavy Vehicles by Argonne National Laboratory Transportation Technology R&D Center.

2. Heavy Vehicle Technology and Fuels September 2004 – Argonne National Laboratories Transportation Technology R&D Center.

3. US EPA Clean Diesel and Trucks Rule

4. Green Machines facts and figures associated with fuel type, consumption rates, and emissions factors (reference)

V. Any uncertainty associated with the option (Low, Medium, High)  High

VI. Level of agreement within the work group for this mitigation option
VII. Cross-over issues to other source groups
Mitigation Option: Exhaust Engine Testing for Combustion Engine Emission Controls TC "Exhaust Engine Testing for Combustion Engine Emission Controls" \f C \l "4" 
I. Description of the mitigation  option 

This option involves the implementation of an inspection and maintenance program to determine if emission controls and engines are functioning properly resulting in reduced emissions.  Compliance with the standards set in the 2000 Heavy Duty Highway Clean Diesel Trucks and Buses Rule can be tested with an inspections and maintenance testing program. Environmental benefits include potential reduction of sulfur, NOx and particulates throughout the region.  

Economic burdens include the cost of the inspection program, equipment, inspectors, mobile or stationary inspection facilities.

There would not be environmental justice issues associated with the implementation of exhaust engine testing. 

II. Description of how to implement 

A. Mandatory or voluntary:  Mandatory participation would be required.

B. Indicate the most appropriate agency(ies) to implement:  NM Dept. of Transportation, Colorado Dept. of Transportation, Federal Highway Administration.

III. Feasibility of the option

A. Technical:  Numerous states currently use exhaust emission testing.  Details on mobile inspection programs are widely available.

B. Environmental:  The environmental benefits would primarily be associated with reduced sulfur, particulates and compliance with Clean Diesel Trucks Rule.

[8/4/06] Expansion: Most devices are also effective at reducing VOCs, and therefore air toxics and ozone. In fact, the most common, inexpensive, and most demonstrated technologies are oxidation catalysts, which are more effective at removing VOCs than PM and NOx. After treatment technologies for reducing NOx (especially on mobile engines) are still evolving, and so strategies for reducing NOx typically rely on fuel emulsifiers, engine modifications/repair, and engine replacements.  

C. Economic:  The market will have to drive economically viable alternatives.  According to referenced studies, Class 7 Heavy Duty Vehicles use a smaller percentage of fuel than Class 8 trucks (long-haul tractor- trailers), Class 2b vehicles (light trucks) or Class 6 vehicles (delivery vans).  

IV. Background data and assumptions used

1. Life Cycle Analysis for Heavy Vehicles by Argonne National Laboratory Transportation Technology R&D Center.

2. Heavy Vehicle Technology and Fuels September 2004 – Argonne National Laboratories Transportation Technology R&D Center.

3. US EPA Clean Diesel and Trucks Rule

4. Green Machines facts and figures associated with fuel type, consumption rates, and emissions factors (reference)

V. Any uncertainty associated with the option (Low, Medium, High) Medium

VI. Level of agreement within the work group for this mitigation option
VII. Cross-over issues to other source groups None at this time.

Mitigation Option: Reduce Trucking Traffic in the Four Corners Region TC "Reduce Trucking Traffic in the Four Corners Region" \f C \l "4" 
I. Description of the mitigation  option 

This option involves implementing various measures to reduce the mileage required to truck fluids or equipment for oil and gas exploration, production, or treating operations.  The air quality benefits include increased operating efficiency by 10% which will equate to 10% reduced fuel usage, which results in a net reduction of emissions of NOx by ____tons per day, SOx by __ tons per day, a reduction in greenhouse gas emissions of ______ and PM2.5 emissions by ___tons per day.  Other environmental impacts include reduced dust and noise from the trucks and roads at nearby residences, and reduced unintentional killing of wildlife and livestock that may be killed truck traffic. 

Economic burdens include the cost of centralized facilities and systems designed to maximize routing efficiency, which may be partially offset by the benefits to human health of improved air quality and reduction of highway traffic (and traffic accidents) in the region.  

There should not be any environmental justice issues associated with the placement of the centralized tank batteries [8/4/06] Clarification: (including produced water tanks, condensate tanks and/or crude oil tanks) in socio-economically disadvantaged communities.
[8/4/06] Differing opinion: There are potential health hazards associated with crude oil and condensate tank emissions. Concentrating these facilities in socio-economically disadvantaged communities is an example of environmental injustice.
II. Description of how to implement 

A. Mandatory or voluntary:  The implementation of measures to maximize routing efficiency and reduce truck trips are envisioned as a “voluntary” measures to enhance operating efficiency and could be easily incorporated as a BMP in voluntary programs such as the NMED San Juan VISTAs program.  Furthermore, the state could adopt tax advantages strategies to allow companies to reduce their taxes by showing reduced emissions from adopting improved routing or operating efficiency. There are currently no mechanisms or rules to require mandatory efficiency standards and this seems implausible as a mandatory approach..

B. Indicate the most appropriate agency(ies) to implement:  The states.

III. Feasibility of the option

A. Technical:  The use of centralized facilities is technically feasible as is software to maximize routing efficiency.

B. Environmental:  The environmental benefits of reduced vehicle mileage are well documented.

C. Economic:  These options need to be explored by individual companies as to their economic viability.

IV. Background data and assumptions used

1. Water hauling is necessary in NM due to the lack of pipeline infrastructure to pipe the fluids directly to SWD facilities; Colorado has a greater use of pipelines. 

2. Trucking companies will not react adversely to reduced economics from less vehicle miles.
V. Any uncertainty associated with the option Medium.
VI. Level of agreement within the work group for this mitigation option General agreement among drafting team members that this is viable and probable.

VII. Cross-over issues to other source groups None at this time. [8/4/06] Expansion: Some indication by the Cumulative Effects group of the potential emissions reduced would be helpful.
































































































� DiFilippo, Michael N.  August, 2004.  Use of Produced Water in Recirculating Cooling Systems at Power Generating Facilities.  Semi-Annual Technical Progress Report  October 1, 2003 to March 31, 2004.  Report produced with support from U.S. Department of Energy, Award No. DE-FC26-03NT41906.  pp. 12-3.


� McGrath Saltwater Disposal Well (SWD):  data were from a 30 day random sampling of the SWD well), which was operated by Burlington (now, presumably Conoco).


� CBM SWD wells operated by Dugan (Salty Dog 2 and 3 Injection Wells) and Richardson (Turk’s Toast and Locke Taber Injection Wells).


� According to DiFilippo (page 10), most of the iron comes from  aboveground carbon steel pipe used to convey produced water.  So, presumably, if water were applied from trucks getting water from the well site, itself, this would not be a concern.  If it were water being loaded at the SWD facility, then the iron would be present.


� Argonne National Laboratory.  January, 2004. A White Paper Describing Produced Water from Production of Crude Oil, Natural Gas and Coalbed Methane.  Prepared for U.S. Department of Energy.  Contract No. W-31-109-Eng-38.


� http://www.dep.state.pa.us/dep/deputate/minres/oilgas/fs1801.htm


� Rules and Regulations of the Wyoming Oil and Gas Conservation Commission


Chapter 4, Section 1 http://www.cbmcc.vcn.com/dust.htm


“(nn)  Landfarming and landspreading must be approved by the DEQ.   Jurisdiction over roadspreading or road application is shared by DEQ and the Commission. . .”  


� http://www.dep.state.pa.us/dep/deputate/minres/oilgas/fs1801.htm


� Colorado Oil and Gas Information System.  7/6/2000.  Notice of Alleged Violation Report.  Barrett Resourced Corp.  Document No. 850224.  http://oil-gas.state.co.us/cogis/NOAVReport.asp?doc_num=850224
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