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[bookmark: _Toc196561041][bookmark: _Toc196561134][bookmark: _Toc196561264][bookmark: _Toc445291937]Background 
Dawson Geophysical Company (Dawson) has submitted a Notice of Intent and Authorization to Conduct Oil and Gas Geophysical Exploration Operations (Form 3150-4) to the Bureau of Land Management, Carlsbad Field Office (CFO). This notice requests permission to conduct geophysical exploration on Federal lands, approximately 7.7 miles east of Artesia, Eddy County, New Mexico. Dawson has applied for permission to conduct this exploration to determine the location of oil- and gas-bearing geologic formations without the need for “wildcatting,” a trial-and-error process of drilling exploratory oil and gas wells attempting to locate producing formations. Allowing geophysical exploration in place of wildcatting usually leads to a significant decrease in the amount of disturbance to natural resources on federal lands.

The proposed geophysical exploration project would acquire seismic data on oil- and gas-bearing geologic zones through a non-invasive surface-based process, and determine whether hydrocarbons are present in quantities that would warrant extraction and development.  This data would allow oil and gas operators to better plan for development, reduce the number of wells per section, and greatly reduce the instance of non-productive wells. Seismic data facilitates gas and oil development by providing greater assurance that wells will produce economically viable quantities of hydrocarbons. 


Prepared By:
BLM, Carlsbad Field Office
620 East Greene Street
Carlsbad, NM 88220
[bookmark: _Toc196561042][bookmark: _Toc196561135][bookmark: _Toc196561265][bookmark: _Toc445291938]Purpose and Need for Action
The purpose of the action is to provide reasonable access across BLM-managed lands for a geophysical exploration operation, while ensuring that natural resources under federal management do not suffer significant negative impacts from the operation.
 The need for the action is established under BLM’s responsibility, under the Mineral Leasing Act of February 25, 1920, (30 U.S.C. 185), as amended, the Federal Land Policy and Management Act of 1976, Mineral Leasing Act for Acquired Lands (30 U.S.C. 341-359), and National Environmental Policy Act (42 U.S.C. 4321-4347), to allow reasonable access for operations that support the development of Federal oil and gas leases.  Further guidance comes from 43 CFR parts 3150 and 3160.
[bookmark: _Toc445291939]Decision to be Made
The BLM will decide whether or not to grant permission for geophysical exploration on Federal lands under its jurisdiction, and if so, under what conditions.
[bookmark: _Toc196561043][bookmark: _Toc196561136][bookmark: _Toc196561266][bookmark: _Toc445291940]Conformance with Applicable Land Use Plan(s) 
The 1988 Carlsbad Resource Management Plan, as amended by the 1997 Carlsbad Approved Resource Management Plan Amendment and the 2008 Special Status Species Approved Resource Management Plan Amendment have been reviewed, along with the current Resource Management Plan Revision (in progress) and it has been determined that the proposed action conforms with the land use plan terms and conditions as required by 43 CFR 1610.5.
Name of Plan:  1988 Carlsbad Resource Management Plan
Date Approved: September 1988
Decision: [Page 10] “In general, public lands are available for utility and transportation facility development…” [Page 13] “BLM will encourage and facilitate the development by private industry of public land mineral resources so that national and local needs are met, and environmentally sound exploration, extraction, and reclamation practices are used.”
Name of Plan:  1997 Carlsbad Approved Resource Management Plan Amendment 
Date Approved:  October 1997
Goal:  [Page 4] “Provide for leasing, exploration and development of oil and gas resources within the Carlsbad Resources Area.”  The proposed action aids in the development of oil and gas resources and complies with the Surface Use and Occupancy Requirements. 
[bookmark: _Toc445291941]Scoping, Public Involvement, and Issues
The Carlsbad Field Office (CFO) publishes a NEPA log for public inspection. This log contains a list of proposed and approved actions in the field office. The log is located in the lobby of the CFO as well as on the BLM New Mexico website (http://www.blm.gov/nm/st/en/prog/planning/nepa_logs.html). 
An internal scoping meeting was held for this project on February 2, 2016, at the Bureau of Land Management, Carlsbad Field Office. Members of the Bureau of Land Management and Dawson Geophysical Company attended the meeting.
The CFO uses Geographic Information Systems (GIS) in order to identify resources that may be affected by the proposed action. BLM and Dawson prepared maps of the project area to display the resources in the area and to identify potential issues.
The proposed action was circulated among CFO resource specialists in order to identify any issues associated with the project.   The issues that were raised include:
•	How would air quality be impacted by the proposed action?
•	How would climate change be impacted by the proposed action? 
•	How would lands and realty be impacted by the proposed action?
•	How would range management be impacted by the proposed action?
•	How would soils be impacted by the proposed action?
•	How would vegetation be impacted by the proposed action?
•	How would wildlife be impacted by the proposed action?
•	How would migratory birds be impacted by the proposed action?
•	How would raptor nests be impacted by the proposed action?
•	Could noxious weeds be introduced to the project area as a result of the proposed action?
•	How would cultural resources be impacted by the proposed action?
•	How would paleontological resources be impacted by the proposed action?
•	How would karst resource be impacted by the proposed action?
•	How would visual resources be impacted by the proposed action?
•	How would watershed resources be impacted by the proposed action?
•	How would human health and safety be impacted by the proposed action?	
1

[bookmark: _Toc445291942]Proposed Action and Alternative(s)
[bookmark: _Toc196561047][bookmark: _Toc196561140][bookmark: _Toc196561270][bookmark: _Toc445291943]Proposed Action
[bookmark: _Toc196561048][bookmark: _Toc196561141][bookmark: _Toc196561271]On February 17, 2016, Dawson Geophysical Company, representing Geolex Inc., has submitted a Notice of Intent (NOI) to Conduct Oil and Gas Geophysical Exploration Operations for the Loco Hills 3D geophysical exploration project area approximately 7.7 miles east of Artesia, Eddy County, New Mexico. The proposed project encompasses approximately 6,440 acres, or 10.1 square miles (Figure 1) and would occur on a mixture of Bureau of Land Management lands, State Trust Lands, and private lands. 

The NOI addressed an area of 6,440 acres. Of these, approximately 5,349 acres are Bureau of Land Management lands; about 776 acres are State Trust lands; and about 315 acres are private lands. The source lines would be 50 feet wide and the receiver lines would be 30 feet wide.  The surface disturbance for the source lines on BLM lands would be about 406.45 acres.  The surface disturbance for the receiver lines on BLM lands would be about 195.10 acres.  For drive-arounds, about 10 acres will be disturbed.  Therefore, approximately 611.55 acres of federally-managed lands are expected to be disturbed by the project’s operations. This represents about 11.43% of the total Federal lands within the project area. The impacts are expected to be similar on State Trust Lands and on private lands.

Although BLM has designated a disturbance width of 50 feet for the source lines, each vibroseis machine is 10 feet wide. Deployed in the echelon pattern, staggering their tracks, this would amount to a disturbance width of 20 feet. Each vibroseis machine would only make a track 10 feet wide from track to track. To the maximum extent practical, Dawson would instruct vibroseis buggies to proceed from one source point to the next using only one pass per source line. This would help minimize the total surface disturbance across the project area.

Drive arounds are tracks that lead from one rack of source points to another.  They are only used by vibroseis operators to get from one rack to the other without having to drive down the same source line more than once.  These are used to lessen multiple passes on lines, decreasing surface disturbance. 

The project is located in Eddy County, New Mexico in the following areas:

Loco Hills 3D 
					
New Mexico Principal Meridian:	
	T. 17 S., R. 27 E., NMPM:  Section 13 (S½), 14 (S½), 15 (S½), 16 (S½), 21 (E½), 22 (All), 
23 (All), 24 (All), 25 (All), 26 (All), 27 (All), 28 (E½), 33 (All), 34 (All), 
35 (All), 36 (All).
	   

[image: ]
Figure 1
Except where adjustments would be made for topography, source lines would be oriented in a generally north-to-south direction and spaced 660 feet apart. Source points would be spaced 165 feet apart along the source lines, and would result in an average of 256 source points per square mile. The source lines would use an inline seismic sensor array with vibroseis used as an energy source.  Receiver lines would be oriented in a generally east-to-west direction and spaced 825 feet apart. Receiver points would be spaced approximately 165 feet apart along the receiver lines, and would result in an average of 204.8 receiver points per square mile. The proposed action would be performed using wireless technology, eliminating wires or strings laid on the surface. Dawson would place OYO Geospace wireless GSR nodules at each receiver point.

This project would be completed in four phases. The first phase would consist of a land survey.  The survey crew usually consists of five to seven people and two pickup trucks or utility vehicles to transport surveying equipment and flagging supplies.  Their job is to lay out alternately colored pin flags at pre-designated intervals. Each individual flag is then surveyed to determine the exact location of each station.  This correlates the work done on the ground with geographic maps and possible oil and gas structural traps under the surface.  No off-road vehicular traffic would occur until archaeological surveys are completed and site avoidance reroutes are flagged.   

The second phase would consist of a resource inventory.  The entire project would have a conventional archaeological survey performed.  This inventory would be performed concurrently with the land survey; if there is a line move or re-route the archaeologists are immediately available.  Hazard surveys would also be performed at this time.  Surveys would also be performed for infrastructure such as fences, pipelines, roads, well pads, and any special concerns such as raptor or stick nests, or cave/karst features.   

The third phase would consist of the actual collection of seismic data. In this phase the seismic crew would lay out receivers and the vibrators would be operated to generate p-wave energy, which is used to record the desired data.  P-waves generated by the vibroseis trucks are detected by the receivers, and the signal is amplified and sent to a recording unit. The recording unit then stores the signal on magnetic tape, along with information concerning the geometric layout of the spread.  The vehicles responsible for laying out the receiver arrays would utilize the receiver lines that are in the vicinity of the source lines.  This would consist of cable trucks and other utility trucks carrying supplies up and down the line.  The linesmen would manually lay out the receiver arrays. The vibroseis trucks would use those tires that would be most adaptable to the terrain.

The fourth phase would consist of cleaning up the survey area by removing all pin flags and survey stakes.  No vehicular traffic would be allowed within archaeological site boundaries. All trash, flagging and associated material would be removed and hauled to an authorized disposal site.  Any necessary reclamation would be completed at this time, as directed by the BLM.  

Generally, reclamation is not necessary; however, given the sensitive nature of some resources in the project area a moderate amount of reclamation is anticipated. In cases where reclamation has been necessary, excessive resource disturbance is usually attributed to working on wet ground.  Reclamation usually consists of raking out ruts, and occasionally reseeding highly disturbed areas. 

The proposed operations would be governed by Terms and Conditions for Notice of Intent to Conduct Geophysical Exploration that provide adequate protection for resources within the project area. Dawson would notify the BLM within five days after completion.  No blading or other earthwork would occur.  Tree removal would not be allowed.  No source points would be located within 100 feet of any historic trails, natural areas, identified archaeological sites, recreation areas, wells, or springs.  Dawson would avoid conducting operations during wet periods.  During extended periods of dry weather, dust abatement would be required during operations in critical areas.
Mitigation Measures: Conditions of Approval and Stipulations for Notice of Intent and Authorization to Conduct Oil and Gas Geophysical Exploration Operations in the Carlsbad Field Office and Cultural Stipulations (Appendix C).
[bookmark: _Toc445291944]Alternative Action
An alternative proposed by Dawson would utilize wired geophone receiver arrays in place of wireless arrays. The geophones would be connected by cables laid cross-country on the surface. The differential impacts of this alternative will be analyzed resource-by-resource in Chapter 3 of this EA

[bookmark: _Toc445291945]No Action
The BLM NEPA Handbook (H-1790-1) states that for Environmental Assessments (EAs) on externally initiated proposed actions, the No Action Alternative generally means that the proposed activity will not take place. This option is provided in 43 CFR 3162.3-1 (h) (2). This alternative would deny the approval of the proposed application, and the current land and resource uses would continue to occur in the proposed project area. No mitigation measures would be required.
[bookmark: _Toc445291946][bookmark: _Toc196561049][bookmark: _Toc196561142][bookmark: _Toc196561272]Alternatives Considered but Eliminated from Detailed Analysis
There are no alternate routes that would have significantly fewer impacts or any clear advantages over the proposed action.  Overall impacts to the natural resources, if an alternate route were required, would be substantially identical to the proposed action with only minor differences in disturbances to soil, vegetation, and wildlife, occurring.
Field investigation of all areas of proposed surface disturbance for the proposed action were inspected to ensure that potential impacts to natural and cultural resources would be minimized through the implementation of mitigation measures. These measures are described for all resources potentially impacted in Chapter 3 of this EA. Therefore, no additional alternative other than those listed above have been considered for this project.



[bookmark: _Toc445291947]Affected Environment and Environmental Consequences
Projects requiring approval from the BLM such as Notice of Intents and Authorization to Conduct Oil and Gas Geophysical Exploration Operations (NOI’s) can be denied when the BLM determines that adverse effects to resources (direct or indirect) cannot be mitigated to reach a Finding of No Significant Impact (FONSI).  
Under the No Action Alternative, the proposed project would not be implemented and there would be no new impacts to natural or cultural resources from the proposed project.  The No Action Alternative would result in the continuation of the current land and resource uses in the project area and is used as the baseline for comparison of environmental effects of the analyzed alternatives. 
During the analysis process, the interdisciplinary team considered several resources and supplemental authorities. The interdisciplinary team determined that the resources discussed below would be affected by the proposed action.
The No Action Alternative reflects the current situation within the project area and will serve as the baseline for comparing the environmental effects of the analyzed alternatives. 
[bookmark: _Toc445291948]Air Resource
Affected Environment
Air Quality 
Air quality is determined by atmospheric pollutants and chemistry, dispersion meteorology and terrain, and also includes applications of noise, smoke management, and visibility.  The area of the proposed action is within the Pecos River airshed and is classified as a Class II Air Quality Area.  
A Class II area allows moderate amounts of air quality degradation.  The primary causes of air pollution in the project area are from motorized equipment and dust storms caused by strong winds during the spring.  
Particulates from nearby oil and gas production, agricultural burning, recreational and industrial vehicular traffic and ambient dust can also affect air quality.  Air quality in the area near the proposed action is generally considered good, and the proposed action is not located in any of the areas designated by the Environmental Protection Agency (EPA) as “non-attainment areas” for any listed pollutants regulated by the Clean Air Act. 
The EPA’s Inventory of US Greenhouse Gas Emissions and Sinks: 1990-2012 found that in 2012, total U.S. GHG emissions were over 6 billion metric tons and that total U.S. GHG emissions have increased by 4% from 1990 to 2012.  The report also noted that GHG emissions fell by 3% from 2011 to 2012.  This decrease was, in part, attributed to the increased use of natural gas and other alternatives to burning coal in electric power generation (U.S. Environmental Protection Agency, 2014). 
Climate
The 2013 Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (AR5) states that the atmospheric concentrations of well-mixed, long-lived greenhouse gases (GHGs), including carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O), have increased to levels unprecedented in at least the last 800,000 years.  Further, human influence has been detected in warming of the atmosphere and the ocean, in changes in the global water cycle, in reductions in snow and ice, in global mean sea level rise, and in changes in some climate extremes.  It is extremely likely (95 – 100% probability) that human influence has been the dominant cause of the observed warming since the mid-20th century (Intergovernmental Panel on Climate Change, 2013).
Global mean surface temperatures have already increased 1.5 degrees F from 1880 to 2012. Additional near-term warming is inevitable due to the thermal inertia of the oceans and ongoing GHG emissions.  Assuming there are no major volcanic eruptions or long-term changes in solar irradiance, global mean surface temperature increase for the period 2016 – 2035 relative to 1986-2005 will likely be in the range of 0.3 – 0.7°C (0.5 – 1.3°F). Global mean temperatures are expected to continue rising over the 21st century under all of the projected future RCP concentration scenarios.  Global mean temperatures in 2081 – 2100 are projected to be between 0.3 – 4.8°C (0.5 – 8.6°F) higher relative to 1986 – 2005. The IPCC projections are consistent with reports from other organizations (e.g. NASA Goddard Institute for Space Studies, 2013; The National Academy of Sciences, 2005).
Climate change will impact regions differently and warming will not be equally distributed.  Both observations and computer model predictions indicate that increases in temperature are likely to be greater at higher latitudes, where the temperature increase may be more than double the global average. 
Warming of surface air temperature over land will very likely be greater than over oceans (Intergovernmental Panel on Climate Change, 2013).  There is also high confidence that warming relative to the reference period will be larger in the tropics and subtropics than in mid-latitudes.  Frequency of warm days and nights will increase and frequency of cold days and cold nights will decrease in most regions.  Warming during the winter months is expected to be greater than during the summer, and increases in daily minimum temperatures are more likely than increases in daily maximum temperatures.  Models also predict increases in duration, intensity, and extent of extreme weather events.  The frequency of both high and low temperature events is expected to increase.  Near- and long-term changes are also projected in precipitation, atmospheric circulation, air quality, ocean temperatures and salinity, and sea ice cover.		
Several activities contribute to the phenomena of climate change, including emissions of GHGs (especially carbon dioxide and methane) from fossil fuel development, large wildland fires and activities using combustion engines; changes to the natural carbon cycle; and changes to radiative forces and reflectivity (albedo).  It is important to note that GHGs will have a sustained climatic impact over different temporal scales. For example, recent emissions of carbon dioxide can influence climate for 100 years.

[bookmark: _Toc196561058][bookmark: _Toc196561151][bookmark: _Toc196561281]Impacts from the Proposed Action 
Direct and Indirect Impacts
Air Quality
The winds that frequent the southeastern part of New Mexico generally disperse odors and emissions; however, air quality would be impacted temporarily from exhaust emissions, chemical odors, dust caused by vehicles traveling to and from the project area and from motorized equipment used during construction.   Impacts to air quality will diminish upon completion of the construction of the proposed action.  
The EPA has the primary responsibility for regulating air quality, including seven nationally regulated ambient air pollutants.  The state of New Mexico has an EPA-approved state implementation plan that regulates air quality throughout the state, except on tribal lands and within Bernalillo County.  The New Mexico Air Quality Bureau’s (NMAQB) mission is to protect the inhabitants and natural beauty of New Mexico by preventing the deterioration of air quality.  The NMAQB is responsible for: ensuring air quality standards are met and maintained; issuing air quality Construction and Operating Permits; enforcing air quality regulations and permit conditions. Any emission source must comply with the NMAQB regulations.
Impacts to air quality on lands managed by BLM in southeastern New Mexico are reduced by the following standard practices which include utilizing existing disturbance, minimizing surface disturbance, conducting reclamation, and quickly re-establishing vegetation on areas not necessary for operation.  
Climate Change
Climate change analyses are comprised of several factors, including GHGs, land use management practices, and the albedo effect.  The tools necessary to quantify incremental climatic impacts of specific activities associated with those factors are presently unavailable.  As a consequence, impact assessment of effects of specific anthropogenic activities cannot be performed.  Additionally, specific levels of significance have not yet been established. Qualitative and/or quantitative evaluation of potential contributing factors within the project area is included where appropriate and practicable.
 When further information on the impacts to climate change in southeastern New Mexico is known, such information will be incorporated into the BLM’s NEPA documents as appropriate.
Environmental and economic climate change impacts from commodity consumption are not effects of the proposed planning decisions and thus are not required to be analyzed under the NEPA. They are not direct effects, as defined by the Council on Environmental Quality (CEQ), because they do not occur at the same time and place as the action. These are also not indirect effects because the proposed plan actions and resulting greenhouse gas emissions production are not a proximate cause of the emissions or other factors resulting from consumption.  The BLM does not determine the destination of the resources produced from Federal lands. The effects from consumption are not only speculative, but beyond the scope of agency authority or control. Therefore, this document does not include analysis of the consumption of resources produced as a result of planning decisions.
Mitigation Measures 
Dawson shall be required to conduct fugitive dust abatement when deemed necessary by BLM.
Impacts from the Proposed Alternative Action 
Direct and Indirect Impacts
Air Quality
The presence or absence of cables connecting geophones does not cause impacts to air quality.  
Climate Change
The presence or absence of cables connecting geophones does not cause impacts to climate change.
Mitigation Measures 
Dawson shall be required to conduct fugitive dust abatement when deemed necessary by BLM.
[bookmark: _Toc445291949]Lands and Realty
Affected Environment
The project area consists of lands with several different owner statuses.  In addition to BLM lands, the project will take place on and across State Trust Lands, and privately owned lands.
Within all of these lands, a variety of rights-of-way (ROWs), most often associated with oil and gas development, are present.  These ROWs and authorizations include roads, pipelines, well locations, tank batteries, power lines, and associated infrastructure.  The project area also consists of authorizations related to ranching activities including fences, livestock and wildlife freshwater pipelines, roads, watering facilities, and corrals.   
Impacts from the Proposed Action 
Direct and Indirect Impacts
Impacts to previously permitted infrastructure could occur due to heavy vehicle travel and vibration associated with the geophysical project.  Pipelines at or near the surface could be crushed if driven over, potentially resulting in spills of oil, gas, produced water, or fresh water. These spills could result in harmful environmental impacts.  Pipelines that are damaged below ground surface may have undetectable leaks that could leak for a significant amount of time without being fixed.
Mitigation Measures 
Prior to beginning operations in an area, Dawson Geophysical Company shall survey and identify all infrastructure in the area.  This infrastructure shall be appropriately buffered from activity to avoid damage.  If any damage occurs, Dawson shall immediately notify the BLM.  Dawson shall be responsible for any remediation, including repair and reclamation, as a result of damage to infrastructure caused by geophysical activities.
Impacts from the Proposed Alternative Action 
Direct and Indirect Impacts
Cables that cross roads and other infrastructure may become damaged or cause damage to that infrastructure when driven over.
Mitigation Measures 
Prior to beginning operations in an area, Dawson Geophysical Company shall survey and identify all infrastructure in the area.  This infrastructure shall be appropriately buffered from activity to avoid damage.  If any damage occurs, Dawson shall immediately notify the BLM.  Dawson shall be responsible for any remediation, including repair and reclamation, as a result of damage to infrastructure caused by geophysical activities.
Dawson shall accept full responsibility for any and all damage to their cables and other equipment caused by the presence of the cables on roads or other infrastructure. Dawson shall remain responsible for any damage to infrastructure caused by the additional presence of their equipment.
[bookmark: _Toc445291950]Range
Affected Environment
[bookmark: _Toc196561062][bookmark: _Toc196561155][bookmark: _Toc196561285]The proposed project falls within the South Turkey Track allotment, #77075. The current grazing tenant is:
	Key Livestock, LLC.
	1012 E Second Street
	Roswell, NM 88201
This allotment is under management for year-round, cow-calf, deferred-rotation operations. Range studies and improvement projects such as windmills, water delivery systems (pipelines, storage tanks, and water troughs), earthen reservoirs, fences, and brush control projects are located throughout all allotments, and thus throughout the project area. In general, an average rating of the range land within this area is 6 acres per Animal Unit Month (AUM).  In order to support one cow, for one year, about 72 acres are needed.  This equals about nine cows per section, on average.
Impacts from the Proposed Action
Direct and Indirect Impacts
Long term impacts to livestock forage are directly tied to the net acreage remaining disturbed after reclamation.  The total disturbance anticipated from this exploration program is approximately 611.55 acres.  This represents about 102 AUMs.  Some displacement of animals could occur during the geophysical operation.  The entire disturbed area would be reclaimed within two years, provided the area receives adequate rainfall and no vehicular traffic occurs along the seismic routes.  Other impacts to livestock include displacement of animals to other areas due to disturbances from the exploration activities and direct loss of livestock through collisions due to increased vehicle activity. 

If a range improvement, such as a fence, is damaged and not immediately repaired, or the BLM or allotment holder is not immediately notified, livestock can cross these fences. This would lead to additional costs in time and money to gather and separate the livestock.  If a freshwater pipeline or drinking trough is damaged, livestock could run out of water, resulting in stress or death.

If the project is followed by a drought, vegetation could be slow to recover and this could affect livestock carrying capacity on the allotments in the project area.
Mitigation Measures
Removal or alteration of existing range improvements (fences, cattle guards, etc.) shall not be allowed without prior approval of the BLM Authorized Officer.  Existing range improvements shall be maintained by Dawson Geophysical Company in a serviceable and safe condition.
Fences shall not be cut without prior approval of the BLM Authorized Officer.  Before cutting through any fences, Dawson Geophysical Company shall firmly brace the fence on both sides of the cut. A temporary gate shall be installed for use during operations unless the fence is immediately repaired.  Upon completion of operations, fences shall be restored to their original condition or better.
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
In addition to the aforementioned impacts, utilizing wired receiver arrays would necessitate crossing fence lines, either by passing the cable underneath the fence or by cutting the fence. This increases the potential for damage to fences and thus to changes in the grazing regime if livestock are able to cross fences.
Mitigation Measures
Removal or alteration of existing range improvements (fences, cattle guards, etc.) shall not be allowed without prior approval of the BLM Authorized Officer.  Existing range improvements shall be maintained by Dawson Geophysical Company in a serviceable and safe condition.
Fences shall not be cut without prior approval of the BLM Authorized Officer.  Before cutting through any fences, Dawson Geophysical Company shall firmly brace the fence on both sides of the cut. A temporary gate shall be installed for use during operations unless the fence is immediately repaired.  Upon completion of operations, fences shall be restored to their original condition or better.
Dawson shall submit a comprehensive plan for passing receiver cables under fence lines. This plan shall include methods for avoiding damages to all fences within the project area.


[bookmark: _Toc445291951]Soils
[bookmark: _Toc196561067][bookmark: _Toc196561160][bookmark: _Toc196561290]Affected Environment
The proposed project area falls within six different soil-mapping units, all of which are in Eddy County and can be further characterized into four main soil types: Loamy, Shallow, Gypsum, and Miscellaneous (Table 1). A generalized description of these soil types is provided below.

        Table 1. Proposed Project Area Soil Mapping Units.
	Map Unit
	Abbrev.
	Slope
	Soil Type

	Gypsum Land-Cottonwood Complex
	GC
	0-3%
	Gypsum

	Largo Silt Loam, Overflow
	LG
	0-1%
	Loamy

	Largo-Stony Land Complex
	LN
	0-25%
	Loamy

	Reeves-Gypsum Land Complex
	RG
	0-3%
	Gypsum

	Stony and Rough Broken Land
	SR
	Var
	Misc

	Upton Gravelly Loam
	UG
	0-9%
	Shallow


Loamy
Generally these soils are deep, well-drained, moderately dark colored, calcareous, and loamy.  These soils typically occur on gently undulating plains and in the broader valleys of the hills and mountains.  Permeability is moderate, water-holding capacity is moderate to high, and runoff is likely after prolonged or heavy rains.  Careful management is needed to maintain a cover of desirable forage plants and to control erosion.  Reestablishing native plant cover could take 3-5 years due to unpredictable rainfall and high temperatures.  
These soils generally have cyanobacteria throughout the area, while squamulose, crustose, and gelatinous lichens are occasionally present.  These soil crusts are important in binding loose soil particles together to stabilize the soil surface and reduce erosion.  Biological soil crusts can contribute positively to soil stability, fixing atmospheric nitrogen, nutrient contributions to plants, water infiltration, and plant growth.  They function in the nutrient cycle by fixing atmospheric nitrogen, contributing to soil organic matter, and maintaining soil moisture.  In addition, they can act as living mulch which discourages the establishment of annual/invasive weeds.   Structurally they form an uneven, rough carpet that reduces rain drop impact and slows surface runoff.  Below the surface, lichen and moss rhizines, fungal hyphae, and cyanobacterial filaments all act to bind the soil surface particles just below and at the surface.  Horizontally, they occur in nutrient-poor areas between plant clumps.  Because they lack a waxy epidermis, they tend to leak nutrients into the surrounding soil.  Vascular plants such as grasses and forbs can then utilize these nutrients.
Shallow
These soils are shallow to very shallow, well-drained, calcareous, stony and rocky loams over limestone and caliche.  Topography ranges from nearly level ridgetops to side slopes to cliffs and escarpments.  Permeability is moderate, water-holding capacity is very low to low, and runoff is rapid after the soils become saturated.  They are subject to water erosion, but the stones and rock outcrops help to stabilize the soils on nearly level to gently sloping areas.  Careful management is needed to maintain a cover of desirable forage plants and to control erosion.  Reestablishing native plant cover could take 3-5 years due to unpredictable rainfall and high temperatures.  
These soils typically have scattered populations of squamulose lichens and a few crustose lichens, while gelatinous lichens and cyanobacteria are occasionally present primarily in the pockets of deeper soils.  These soil crusts are important in binding loose soil particles together to stabilize the soil surface and reduce erosion.  Biological soil crusts can contribute positively to soil stability, fixing atmospheric nitrogen, nutrient contributions to plants, water infiltration, and plant growth.  They function in the nutrient cycle by fixing atmospheric nitrogen, contributing to soil organic matter, and maintaining soil moisture.  In addition, they can act as living mulch which discourages the establishment of annual/invasive weeds.   Structurally they form an uneven, rough carpet that reduces rain drop impact and slows surface runoff.  Below the surface, lichen and moss rhizines, fungal hyphae, and cyanobacterial filaments all act to bind the soil surface particles just below and at the surface.  Horizontally, they occur in nutrient-poor areas between plant clumps.  Because they lack a waxy epidermis, they tend to leak nutrients into the surrounding soil.  Vascular plants such as grasses and forbs can then utilize these nutrients.
Gypsum
These soils have a loamy surface layer, with gypsiferous materials starting at a depth of 1 to 10 inches.  They are found on gently undulating uplands, with steep, broken gypsum outcrops occurring in places.  Permeability varies from very low to moderate, water-holding capacity is very low to low, and runoff rapid to very rapid.  Soil fertility and the rooting zone are limited by the underlying gypsiferous material.  These soils are subject to severe erosion once the vegetative cover is lost. Reestablishing native plant cover could take 3-5 years due to unpredictable rainfall and high temperatures. 
These areas have good populations of squamulose lichens, a few crustose and gelatinous lichens, and cyanobacterial, which is present throughout the top 2 mm of the soil.  These soil crusts are important in binding loose soil particles together to stabilize the soil surface and reduce erosion.  They also function in the nutrient cycle by fixing atmospheric nitrogen, contributing to soil organic matter, and maintaining soil moisture.  In addition, they can act as a living mulch which discourages the establishment of annual/invasive weeds.   Structurally they form an uneven, rough carpet that reduces rain drop impact and slows surface runoff.  Below the surface, lichen and moss rhizines, fungal hyphae, and cyanobacterial filaments all act to bind the soil surface particles just below and at the surface.  Horizontally, they occur in nutrient-poor areas between plant clumps.  Because they lack a waxy epidermis, they tend to leak nutrients into the surrounding soil.  Vascular plants such as grasses and forbs can then utilize these nutrients.
Miscellaneous
These soils generally do not show characteristics that place them in any of the above areas. Many of these areas do not have soil and instead are characterized by exposed bedrock or large cobble/boulder-sized rock. There is typically little vegetative cover.

Impacts from the Proposed Action
Direct and Indirect Impacts
Slight soil compression may occur throughout the project area; however, this would be minimal in those sandy soil types in the proposed project area.  No work would be allowed if soil moisture is high and rutting potential exists.  There would be approximately 148.38 linear miles of source lines and approximately 88.88 linear miles of receiver lines across federal lands. The light compression damage area on federal lands associated with the source lines is approximately 50 feet wide, which equates to approximately 899.29 acres of disturbance.  It should be noted that this disturbance is not total devastation, but usually only one pass by the vibroseis machine. 

The light compression damage area associated with the receiver lines on federal lands is approximately 30 feet wide, which equates to approximately 323.20 acres of disturbance. Less than 10 acres of additional disturbance is estimated to occur due to approved access routes around cultural features and infrastructure such as roads and pipelines. The disturbance of the receiver lines would be limited to two passes (one to lay out and one to pick up) and most of this disturbance would be foot traffic, which is very minimal surface disturbance.  The total acreage of disturbance on federal lands would be approximately 1,232.49 acres.  

Biological soil crusts are very susceptible to compression damage; that is, trampling impacts from foot and vehicle traffic.  Disruption of the crust can result in decreased soil organism diversity, soil nutrient levels, soil stability, and organic matter.  In this instance, these impacts are expected to be limited to travel routes.  Vehicular traffic can disturb biological soil crusts by compression and by turning over the soil.  

As mentioned above, cyanobacteria are mobile, and can often move up through disturbed sediments to reach light levels necessary for photosynthesis.  Due to the limited presence of cyanobacteria and other BSCs in the project area, vehicular impacts to biological soil crusts are expected to have minimal impacts to ecosystem functions. 
Mitigation Measures
Dawson shall be required to fully and completely rehabilitate all disturbed BSCs in the project area. Dawson shall further be required to rehabilitate all visible vehicle tracks, including raking and seeding the disturbed area, as directed by the BLM Authorized Officer.
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
In addition to the aforementioned impacts, the presence of cables across the landscape could cause soil disturbance that would not be present otherwise, including but not limited to wind-driven soil piling against the lines. This could cause small, localized changes in soil regimes within the project area. 
Mitigation Measures
Dawson shall be required to fully and completely rehabilitate all disturbed BSCs in the project area. Dawson shall further be required to rehabilitate all visible vehicle tracks, including raking and seeding the disturbed area, as directed by the BLM Authorized Officer.
Dawson shall be responsible for reclaiming all soils disturbed as a result of the presence of cables.
[bookmark: _Toc445291952]Vegetation
Affected Environment
The generalized vegetation characteristics for the soil types within the proposed project area are listed below:

Loamy Soil Type Plant Communities
This is a grassland site with warm season mid and short grass aspect.  There is a fair scattering of shrubs and half-shrubs throughout the landscape.  Forb production fluctuates greatly from season to season and year to year.  Gramas, tridens, threeawns, muhlys, dropseeds, tobosa, and burrograss are the dominant grasses.  The most common shrubs in the area are tarbush, creosote, mesquite, cactus, and yucca.  Forbs include filaree, croton, bladderpod, and globemallow.

Shallow Soil Type Plant Communities
Warm season, short and midgrasses make up most of the understory in the proposed project area.  These include gramas, tridens, curlyleaf muhly, wolftail, dropseeds, threeawn, and green sprangletop.  The shrub overstory consists primarily of sotol, agaves, cactus, catclaw, sacahuista, yucca, skunkbush, piñon/juniper, and broom snakeweed.  A large variety of forbs, including croton, bladderpod, buckwheat, and globemallow can be found, with large fluctuations from season to season based on rainfall.

Gypsum Soil Type Plant Communities
The potential plant community of this category consists of gramas, gyp dropseed, and alkali sacaton.  The shrub component is made up of four-wing saltbush, mormon tea, spiny althorn, javelin bush, and sumac.  Forbs include gyp weed, scarlet guara, globemallow and croton.  Shrubs and forbs are a minor component of the plant community.
Biological Soil Crusts - Low stability soils, such as the deep sands found within the project area, typically contain only large filamentous cyanobacteria.  Few gelatinous lichen can be found near large mesquite dunes or in loamy low spots.  An inventory of the area revealed this to be true.  These biological soil crusts, while present in some locations, are not significant throughout the project area.  An inventory of the area revealed the presence of several morphological groups of Biological Soil Crusts (BSCs). 
These include gelatinous lichen, and cyanobacteria.  Cyanobacteria are the most common in the project area.  These soil crusts are important in binding loose soil particles together to stabilize the soil surface and reduce erosion.  They also function in the nutrient cycle by fixing atmospheric nitrogen, contributing to soil organic matter, and maintaining soil moisture.  In addition, they can act as living mulch that discourages the establishment of annual/invasive weeds.  Structurally they form an uneven, rough carpet that reduces raindrop impact and slows surface runoff.  

Below the surface, lichen, rhizines, and cyanobacterial filaments act to bind the soil surface particles just below and at the surface.  Horizontally, they occur in nutrient-poor areas between plant clumps.  Because they lack a waxy epidermis, they tend to leak nutrients into the surrounding soil.  Vascular plants such as grasses and forbs can then utilize these nutrients.
[bookmark: stopped3415]Impacts from the Proposed Action
Direct and Indirect Impacts
Direct impacts to vegetation from the proposed project include the crushing and breaking of shrubs and other woody species as well as cacti by vehicular traffic.  Grasses tend to lay-over but return to normalcy relatively quickly if the vehicle traffic on the area ceases after operations.  Some more visible routes may continue to receive vehicle traffic by casual users after the seismic project is completed.  Some vegetation that is crushed may take several seasons to grow back or may not grow back at all.  

There is potential for a long term increase in undesirable and noxious weeds throughout the area, due mainly to the disturbance of the surface and the characteristics of most invasive plant species. The potential introduction and spreading of noxious weeds by vehicular traffic would have a long term negative impact on vegetation community diversity, recreation, wildlife use of vegetation within the area, and the availability of palatable forage for livestock throughout the project area.  Another concern would be additional lines added to the proposed action.  This would increase the expected acreage of disturbances and add to the possibility of noxious weed introduction.  
Mitigation Measures 
To reduce the impact to vegetation from vehicular traffic, a three pass rule shall be in effect for all vehicular travel down survey lines, with ATVs being used for maintenance only if necessary.  Smaller ATV’s shall be used for layout, troubleshooting, and equipment pick up.  All larger vehicles shall only use established roads and two-track roads for equipment layout.
After completion of the seismic operation, berms and/or signs shall be installed as needed to deter usage of seismic lines as roads by other vehicles and the general public.  Dawson shall rehabilitate the first 100 meters of the disturbance to discourage further use and minimize resource damage pursuant to reclamation requirements of this seismic authorization. Dawson shall be required to cross roads from an angle other than 90 degrees to minimize detection of tire tracks left by seismic vehicles.
All project vehicles shall be washed prior to entering the project area and before leaving the project area to avoid the spread of noxious weeds.  Dawson conducted a noxious weeds risk assessment throughout the project area, which indicated a “high” level of risk for the presence of noxious weeds.  This indicates a need to develop preventative management measures for the proposed project to reduce the risk of introduction or spread of noxious weeds into the area.  Preventative management measures should include reseeding the disturbed area with desirable species, monitoring the area for at least 3 consecutive years, providing for control of newly established populations of noxious weeds, and follow-up treatment for previously treated infestations.  Dawson has contributed funds to the Carlsbad Soil and Water Conservation District for the treatment of noxious weeds within the project area as needed.
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
Additional impacts from the presence of cables include blocking sunlight and growth paths for vegetation within the project area. This could lead to a larger amount of disturbance to vegetative communities and to decreased success rates within these communities.
Mitigation Measures 
In addition to the previously-discussed mitigation measures, Dawson shall be required to re-seed receiver lines where cables were placed.

[bookmark: _Toc445291953]Wildlife
[bookmark: _Toc196561074][bookmark: _Toc196561167][bookmark: _Toc196561297]Affected Environment
This project occurs in the Chihuahuan Desert habitat type. The Chihuahuan desert is one of the most biologically rich and diverse desert ecoregions in the world (Hoyt 2002).  The desert stretches from the southeastern corner of Arizona across southern New Mexico and west Texas to the Edwards Plateau in the United States. It runs deep into central México, including parts of the states of Chihuahua, northwest Coahuila, northeast Durango and several others. This Desert is bounded by the Sierra Madre Occidental to the west and the Sierra Madre Oriental to the east, extending as far south as San Luis Potosí and to the isolated islands of the Chihuahuan vegetation in the México states of Querétaro and Hidalgo. In New Mexico, rangeland west of the Pecos River in Chaves and Eddy Counties consist largely or entirely of Chihuahuan Desert habitat type. The dominant plant species throughout the Chihuahuan desert is creosote bush. Depending on diverse factors such as type of soil, altitude, and degree of slope, creosote bush can be found in association with other woody and grass species. 

The Chihuahuan desert supports a large number of wide-ranging mammals, herpetofauna, and avian species. Mammals include but are not limited to: pronghorn antelope, mule deer, grey fox, collared peccary, bobcat, desert cottontail, black tailed jack rabbit, kangaroo rat, pocket mice, wood rats and deer mice.  Herpetofauna include but are not limited to: Texas horned lizard, greater earless lizard, several species of spiny and whip tail lizards, and several species of venomous and non-venomous snakes. Avian species include but are not limited to the following: greater roadrunner, curve-billed thrasher, scaled quail, Scott’s oriole, black-throated sparrow, phainopepla, Worthen’s sparrow, and cactus wren. In addition, numerous raptors inhabit the desert and include the great horned owl, burrowing owl, aplomado falcon, and red-tailed hawk.    
Impacts from the Proposed Action
Direct and Indirect Impacts
Impacts of the proposed action to wildlife in the localized area may include but are not limited to:  habitat degradation and fragmentation, avoidance of habitat during geophysical exploration activities, a loss of burrows or nests, and potentially an increase in mortality.
Standard mitigation measures and elements of the proposed action minimize these impacts to wildlife.  These include the avoidance of wildlife waters, stick nests, drainages, playas and sand dune features, by observing buffers placed around these features by the BLM Authorized Officer. These practices reduce mortality to wildlife and allow habitat to be available in the immediate surrounding area thus reducing stressors on wildlife populations at a localized level.   Impacts to local wildlife populations are therefore expected to be minimal.  
Mitigation Measures

· No vehicular traffic shall be allowed within 200 meters of playa features.  
· No trees shall be cut or otherwise downed within the project area. 
· Crossings of drainages with vehicle traffic shall be limited to existing road crossings.
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
Additional impacts to wildlife from the presence of cables connecting receiver points include blocking routes of travel to and from burrows, food and water sources, and breeding grounds. This may lead to additional stresses on wildlife, including but not limited to decreased population success and increased mortality.
Mitigation Measures
If this alternative is selected for implementation, the same mitigation measures shall apply as for the proposed action.

[bookmark: _Toc445291954]Migratory Birds
Affected Environment
The Migratory Bird Treaty Act (MBTA) of 1918 protects migratory bird species through the implementation of various treaties and conventions between the US and Canada, Japan, Mexico, and the former Soviet Union.  A migratory bird is any species or family of birds that live, reproduce, or migrate within or across international borders at some point during their annual life cycle (MBTA 1918, as amended).  The USFWS is responsible for administering the MBTA (USFWS 2010b). 

The MBTA makes it unlawful to “pursue; hunt; take; capture; kill; attempt to take, capture, or kill; possess; offer for sale; sell; offer to barter; barter; offer to purchase; purchase; deliver for shipment; ship; export; import; cause to be shipped, exported, or imported; deliver for transportation; transport or cause to be transported; carry or cause to be carried; or receive for shipment, transportation, carriage, or export; any migratory bird, any part, nest, or egg of any such bird; or any product, whether or not manufactured, which consists, or is composed in whole or part, of any such bird or any part, nest, or egg thereof” (16 USC § 703 (a)).  There are currently 1,026 species included on the list of migratory birds that are protected under the MBTA (USFWS 2013).
Impacts from the Proposed Action
Direct and Indirect Impacts
In 2007, BLM published interim guidance for implementing EO 13186, which included NEPA analysis, of effects on migratory birds and land health in the project area (BLM 2007b).  As required by MBTA and EO 13186, BLM signed a Memorandum of Understanding with the USFWS in April 2010, which is intended to strengthen migratory bird conservation efforts by identifying and implementing strategies to promote conservation and reduce or eliminate adverse impacts on migratory birds.  Migratory bird species at conservation risk are identified and protected by various laws, regulations, and guidelines.  Pursuant to implementing EO 13186, BLM’s Instruction Memorandum No. 2008-050 (BLM 2007b) suggested that impacts to nesting migratory birds could be minimized or avoided by imposing a timing limitation on use authorizations to mitigate vegetative disturbing activities during the primary portion of the nesting season (May 15 to July 31) when most migratory birds nest, but cautioned that dates should be adjusted for the timing or intensity of breeding activity by Birds of Conservation Concern and migratory bird species affected by a project and species’ environmental conditions (BLM 2007b, BLM 2013b).  

The effects of human associated disturbance are a primary threat to raptor populations.  Noise, human disturbance, and vibrations caused by geophysical operations have the potential to negatively impact raptor species and their nests.  The specific effects and tolerance limits to disturbance on raptors vary among and within raptor species.  This is due to the broad range of direct and indirect human-associated impacts and the fluctuating levels of sensitivity for individual raptors, depending on life stage and time of year.
Behavioral data suggest that adults that become sensitized to human presence are less than normally attentive to their young, which can reduce fledgling success.  Furthermore, behavioral data suggests that raptors have the tendency to shift or expand their home ranges, or move to new areas (Anderson et al. 1990).  Disruption of foraging areas can result in lowered hunting success, increased intraspecific encounters, and reduce food intake (Anderson 1984).  Raptors displaced from foraging areas may have increased energy expenditures and less time available for other activities, and their productivity could be adversely affected (Stalmaster and Kaiser 1997).  The noise caused by pump jack engines could cause potential abandonment of nests or a shift or expansion of home range.  Adherence to the conditions of approval and mitigation measures is critical for the protection of this resource.  
In order to minimize the human disturbance, spatial and temporal buffer zones could protect raptors during periods of extreme sensitivity.  Raptors may tolerate considerable noise close to their nests if they are familiar with it, especially if humans are not visible or otherwise obviously associated with it (Schueck et al. 2001).  Potentially, if a disturbance is periodic and ongoing when adults first arrive at their nests and not perceived as threatening, raptors may habituate to them.
Adult migratory birds would not be directly harmed by the proposed action and alternatives because of their mobility and ability to avoid areas of human activity.  The nests observed during 2015 project area field surveys and any nests within the project area at the time of seismic activities, along with eggs and juveniles, may be directly impacted during seismic activities.  
The increased human presence and noise levels may indirectly disturb or displace adults from nests and foraging habitats within and surrounding the project area.       
The proposed project consists of vehicle travel and pedestrian traffic in an area heavily utilized by the oil and gas industry.  Birds and bird nests would be avoided and structures that house nests would be protected by a 200-meter buffer. This would be sufficient to prevent contact with the structures.  No harm or harassment of any bird on the part of Dawson employees, visitors, or contractors would be tolerated. 
 Although some nests and nesting structures have been surveyed for avoidance, if any unmapped nests were found after the beginning of operations, they would be recorded for awareness and avoidance.     
Mitigation Measures 
· All active raptor nests shall be avoided by a minimum of 400 meters during all operations. If avoidance is not feasible, activities shall be halted until the young birds are fledged. If any active raptor nests were encountered, operations shall cease and the BLM shall be contacted immediately.  
· All inactive raptor nests shall be avoided by a minimum of 15 meters during all operations.
· At no time shall any raptor nest or associated structure, active or inactive, be destroyed.
· All passerine bird nests, inactive raptor nests and the structures they are located in shall be avoided by vehicles, and maintained in their existing condition.
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
The presence of cables is not expected to cause differential impacts to migratory birds.
Mitigation Measures 
The previously-discussed mitigation measures shall apply regardless of which alternative, if any, is selected for implementation by the BLM Authorized Officer.

[bookmark: _Toc445291955] Noxious Weeds and Invasive Plants
Affected Environment
There are four plant species within the CFO that are identified in the New Mexico Noxious Weed List Noxious Weed Management Act of 1998.  These species are African rue (Peganum harmala), Malta starthistle (Centaurea melitensis), Russian olive (Elaeagnus angustifolia), and salt cedar (Tamarix ramosissima). African rue and Malta starthistle populations have been identified throughout the Carlsbad Field Office and mainly occur along the shoulders of highway, state and county roads, and oil and gas lease roads and well pads (especially abandoned well pads).  The CFO has an active noxious weed monitoring and treatment program, and partners with county, state and federal agencies and industry to treat infested areas with chemical and monitor the counties for new infestations.
There are populations of African rue that have been treated within the project area.  A weed risk assessment was performed on the project area by BLM range specialists and a compensatory amount was issued to the Carlsbad Soil and Water Conservation District for use in treating and preventing noxious weeds in the area.
Impacts from the Proposed Action
Direct and Indirect Impacts
Any surface disturbance could increase the possibility of establishment of new populations of invasive, non-native species. The construction of the proposed action may contribute to the establishment and spread of African rue and Malta starthistle. The main mechanism for seed dispersion would be by equipment and vehicles that were previously used and/or driven across noxious weed infested areas. Noxious weed seed could be carried to and from the project area by construction equipment and transport vehicles.
Mitigation Measures 
Dawson Geophysical Company shall be held responsible if noxious weeds become established within the proposed project area as a result of geophysical exploration operations. Weed control shall be required on disturbed land where noxious weeds exist, including the area of the seismic operation and adjacent land affected by the establishment of weeds due to the proposed action. Dawson shall consult with the BLM Authorized Officer for acceptable weed control methods, which include following EPA and BLM requirements and policies.
Dawson shall operate a designated noxious weed wash at the staging area.  The staging area shall be in a private caliche pit located approximately 15 miles away, in T. 21 S., R. 18 E., Sec. 22, N.M.P.M.All project vehicles shall be washed prior to entering the project area and before leaving the project area to avoid the spread of noxious weeds.  Dawson shall remain responsible for any infestation that is proven, or reasonably thought, to occur as a result of the proposed action.
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
The presence of cables is not expected to cause differential impacts to noxious weeds.
Mitigation Measures 
The previously-discussed mitigation measures shall apply regardless of which alternative, if any, is selected for implementation by the BLM Authorized Officer.
[bookmark: _Toc445291956]Cultural and Historical Resources
Affected Environment
The proposed action falls within the Southeastern New Mexico Archaeological Region.  This region contains the following cultural/temporal periods: Paleoindian (ca. 11,500 – 7,000 B.C.), Archaic (ca. 6,000 B.C. – A.D. 500), Ceramic (ca. A.D. 500 – 1400), Post Formative Native American (ca. A.D. 1400 – present), and Historic Euro-American (ca. A.D. 1865 to present).  Sites representing any or all of these periods are known to occur within the region.  A more complete discussion can be found in The Human Landscape in Southeastern New Mexico: A Class I Overview of Cultural Resources within the Bureau of Land Management’s Carlsbad Field Office Region, published in 2012 by SWCA Environmental Consultants.
Native American Religious Concerns
The BLM conducts Native American consultation regarding Traditional Cultural Places (TCP) and Sacred Sites during land-use planning and its associated environmental impact review.  In addition, during the oil & gas lease sale process, Native American consultation is conducted to identify TCPs and sacred sites whose management, preservation, or use would be incompatible with oil and gas development and associated activities, or other land-use authorizations.  With regard to Traditional Cultural Properties, the BLM has very little knowledge of tribal sacred or traditional use sites, and these sites may not be apparent to archaeologists performing surveys in advance of the proposed action.
Impacts from the Proposed Action
Direct and Indirect Impacts
The project area is outside the Permian Basin Programmatic Agreement area (PA); thus, a Class III archeological survey has been conducted (16-XXXXX).  Cultural resources on public lands, including archaeological sites and historic properties, are protected by federal law and regulations (Section 106 of the National Historic Preservation Act and the National Environmental Policy Act). Class III cultural surveys will be conducted of the area of effect for realty or oil and gas projects proposed on these lands prior to the approval of any ground disturbing activities to identify any resources eligible for listing on the National Register of Historic Places.  Not all artifacts are avoided.  Artifacts not associated with an archaeological site, also known as isolated manifestation, isolated occurrences, or isolated finds, are not considered eligible for listing to the National Register of Historic Places and are not avoided prior to construction of the proposed project.   If unanticipated or previously unknown cultural resources are discovered at any time during construction, all construction activities shall halt and the BLM authorized officer will be immediately notified.  Work shall not resume until a Notice to Proceed is issued by the BLM.  All known archaeological sites will be checked for accuracy and flagged for avoidance.  

Certain unimproved access routes may be utilized without prior archaeological survey if agreed upon in advance with the BLM Cultural Resources Staff or their designated representative. All identified cultural resources would be avoided by project-related activities.  Source lines would be moved a minimum of 100 feet beyond known archaeological site boundaries.  Receiver lines would be left in place with no vehicular traffic allowed through the site.  Only pedestrian traffic is allowed within archaeological site boundaries unless stipulated otherwise. If avoidance were not feasible, geophysical activities would not be authorized until mitigating measures were developed and implemented and any necessary consultation was completed.  Archaeological monitors may be required in some areas.  The proposed action would not utilize survey flags, although small lathes would be placed at each known archaeological site during operations, and removed immediately after the work is performed.  For archaeological sites identified during the class III cultural resources survey, the proposed source points were removed from within the archaeological sites, and a reroute was conducted around the archaeological sites where the alternative source points would be able to be located.
Mitigation Measures 
If unanticipated or previously unknown cultural resources are discovered at any time during the project activities, all project activities shall immediately halt and the BLM Authorized Officer shall be immediately notified.  Work shall not resume until a Notice to Proceed is issued by the BLM.
All known archaeological sites shall be checked for accuracy and flagged for avoidance. All identified cultural resources shall be avoided by project-related activities.
All project personnel shall be informed that cultural sites are to be avoided by all personnel, vehicles, and equipment.  They shall also be notified that it is illegal to collect, damage, or disturb cultural resources. 
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
In addition to the previously-discussed impacts, receiver cables could disrupt a higher number of NHPA-eligible archeological sites, potentially causing irreparable damage to these sites. Cables could also need to be re-routed around eligible sites, thereby causing additional amounts of cable to be needed. This would not only increase the area of disturbance within the project boundary, but would result in added cost to the proponent.
Mitigation Measures 
In addition to the previously-discussed mitigation measures, Dawson shall conduct archeological surveys on all routes needed for receiver cables, and shall re-route receiver cables around NHPA-eligible or potentially eligible sites, as directed by the BLM Authorized Officer or his/her designated representative.
[bookmark: _Toc445291957]Paleontological Resources
Affected Environment
Paleontological resources are any fossilized remains, traces, or imprints of organisms, preserved in or on the earth's crust, that are of paleontological interest and that provide information about the history of life on earth.  Fossil remains may include bones, teeth, tracks, shells, leaves, imprints, and wood.  
Paleontological resources include not only the actual fossils but also the geological deposits that contain them and are recognized as nonrenewable scientific resources protected by federal statutes and policies.
The primary federal legislation for the protection and conservation of paleontological resources occurring on federally administered lands are the Paleontological Resources Preservation Act of 2009 (PRPA), the Federal Land Policy and Management Act of 1976 (FLPMA), and the National Environmental Policy Act of 1970 (NEPA).  BLM has also developed policy guidelines for addressing potential impacts to paleontological resources (BLM, 1998a, b; 2008, 2009).  In addition, paleontological resources on state trust lands are protected by state policy from unauthorized appropriation, damage, removal, or use.
The Potential Fossil Yield Classification (PFYC) is a tool that allows the BLM to predict the likelihood of a geologic unit to contain paleontological resources. The PFYC is based on a numeric system of 1-5, with PFYC 1 having little likelihood of containing paleontological resources, whereas a PFYC 5 value is a geologic unit that is known to contain abundant scientifically significant paleontological resources.  The fossil resources of concern in this area are the remains of vertebrates, which include species of fish, amphibians, and mammals.  
Impacts from the Proposed Action
Direct and Indirect Impacts
Direct impacts could include in the immediate physical loss of scientifically significant fossils and their contextual data.  Impacts indirectly associated with ground disturbance could subject fossils to damage or destruction from erosion, as well as creating improved access to the public and increased visibility, potentially resulting in unauthorized collection or vandalism.  
However, not all impacts of construction are detrimental to paleontology.  Ground disturbance can reveal significant fossils that would otherwise remain buried and unavailable for scientific study.  In this manner, ground disturbance can result in beneficial impacts.  Such fossils can be collected properly and curated into the museum collection of a qualified repository making them available for scientific study and education.
The location of the proposed project is within a PFYC 2, low-to-medium paleontological occurrence potential. These areas are primarily Quaternary alluvial deposits.  A pedestrian survey for paleontological resources was not necessary and there should be no impacts to paleontological resources.
Mitigation Measures
There are no mitigation measures for this project, as currently proposed.
Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
The presence of cables is not expected to cause differential impacts to paleontological resources.
Mitigation Measures 
The previously-discussed mitigation measures shall apply regardless of which alternative, if any, is selected for implementation by the BLM Authorized Officer.

[bookmark: _Toc445291958]Cave/Karst Resources
3.11.1. Affected Environment
The Delaware Basin 4A 3D is located within both gypsum and limestone karst terrain, landforms that are characterized by underground drainage through solutionally enlarged conduits. Gypsum karst terrain may contain sinkholes, sinking streams, caves, and springs; limestone karst terrain will also include lineaments.  Sinkholes leading to underground drainages and voids are common.  These karst features, as well as occasional fissures and discontinuities in the bedrock, provide the primary sources for rapid recharge of the groundwater aquifers of the region.  
Lineaments, linear or curvilinear surface features that indicate joints or fractures at depth which have reached the surface, may be present.  In the Guadalupe Mountains, these features are often found in association with caves.  
The BLM categorizes all areas within the Carlsbad Field Office as having either low, medium, high or critical cave potential based on geology, occurrence of known caves, density of karst features, and potential impacts to fresh water aquifers.  This project occurs almost exclusively within a High Cave/Karst Potential Occurrence Zone, defined as an area in known soluble rock types that contain a high frequency of significant caves and karst features, such as sinkholes and bedrock fractures, which provide rapid recharge of karst aquifers. 
Sinkholes and cave entrances collect water and can accumulate rich organic materials and soils.  This, in conjunction with the stable microclimate near cave entrances, supports a greater diversity and density of plant life, which provides habitat for a greater diversity and density of wildlife such as raptors, rodents, mammals, and reptiles.  
The interiors of caves support a large variety of troglobitic, or cave environment-dependent, species.  Troglobitic species have adapted specifically to the cave environment of constant temperatures, constant high humidity, and total darkness.  Some of the caves in the area contain bat colonies, and many contain fragile cave formations known as speleothems.
3.11.2. Impacts from the Proposed Action
Direct and Indirect Effects
The possibility exists for slow subsidence or sudden collapse of sinkholes, cave passages, or voids as a result of seismic operations, with associated risks to operators and equipment, and potential for increased negative environmental impact.  
Opening a new entrance into a cave system can change air flow patterns, temperatures, insurgencies, mineral development, and biological community diversity. It may also cause other undetermined effects on the cave ecosystem.  These subsidence processes can be triggered or enhanced by intense vibrations from construction or rerouting or focusing of surface drainages.
Roads and associated turnouts, two-track roads, and trails can direct or funnel runoff water into cave entrances or sinkholes.  Contaminants from spills and general road runoff (such as oil and other petroleum products, salt water, and other debris) can be transported directly into the cave systems, causing negative effects on the cave ecosystem.  Because cave ecosystems are extremely fragile and easily disturbed, the negative effects to the cave’s biological components may include disruption of some of its species.  Because karst terrain and cave systems are directly and integrally linked to groundwater recharge, contaminants spilled on roads in these areas may lead directly to groundwater contamination.  
Buildup of toxic or combustible fumes in caves and cave entrances from spills on roadways may harm wildlife and cave visitors and, in extreme cases, lead to asphyxiation or rapid ignition in the rare event that the fumes are ignited.
Survey mapping of these cave entrances, sink holes, and water recharge areas has identified these areas, and they would be protected by a 200-foot buffer.
Mitigation Measures 
Ground surveys shall be conducted by a qualified third-party cave/karst specialist prior to vehicle travel through the area, as directed by BLM cave/karst specialists.  All known karst features shall be identified and mapped using GIS.  A 200 foot exclusion area shall be applied to each identified karst feature, including entrances and known passageways, within the path of travel of either source or receiver lines.  No vehicle travel shall be allowed within these buffers.  
If project activities cause an underground void to open, Dawson shall immediately cease operations in that area and the BLM shall be notified immediately.  Any passages opened up shall be subject to a survey to determine safe surface routes.
3.11.3. Impacts from the Proposed Alternative Action
Direct and Indirect Impacts
In addition to the previously-discussed impacts, the presence of cables could increase the number of cave/karst features impacted in the project area, which would require additional surveys. Cables could also need to be re-routed around cave/karst features, causing additional amounts of cable to be needed. This would not only increase the area of disturbance within the project boundary, but would result in added cost to the proponent.
Mitigation Measures 
In addition to the previously-discussed mitigation measures, a qualified third-party cave/karst specialist shall survey all receiver lines within the project area. Dawson shall be required to re-route cables around cave/karst features as directed by the BLM Authorized Officer or his/her designated representative.
[bookmark: _Toc445291959] Visual Resource Management
3.12.1. Affected Environment
The Visual Resource Management (VRM) program identifies visual values, establishes objectives in the RMP for managing those values, and provides a means to evaluate proposed projects to ensure that visual management objectives are met. 
The project area is categorized as a Visual Resource Management Class IV zone. The objective of VRM Class IV is to provide management for activities which require major modifications of the existing character of the landscape. The level of change to the characteristic landscape can be high. These management activities may dominate the view and be the major focus of viewer attention.  However, every attempt should be made to minimize the impact of these activities through careful location, minimal disturbance, and repeating the basic landscape elements of color, form, line and texture.
3.12.2. Impacts from the Proposed Action
Direct and Indirect Effects
This project would cause some short term and long-term visual impacts to the natural landscape.  Short term impacts occur during seismic operations.  These include the presence of construction equipment vehicle traffic.  
Long term impacts would be visible to the casual observer through the life of the proposed action.  These include the visual evidence of vehicle tracks which cause visible contrast to form, line, color, and texture.  Those contrasts will be visible to visitors in the area when viewed during the project or recently afterwards.  Once rains come into the area and vegetation grows back, these tracks may disappear; however, in areas with fragile gypsum soils or biological soil crusts vehicle tracks may linger for extended periods of time. This may cause a disturbance in the line, color, and texture of the landscape, and may lead to additional casual vehicle traffic along these tracks, thus exacerbating the disturbance.
After completion of the proposed action, “Not A Road” signs will be placed throughout the project area on tracks that are visible and easily attained by the public, to keep traffic off of these areas until they have time to revegetate.  At the request of the BLM Authorized Officer, at the completion of the project, it may be necessary to reseed certain areas to help vegetation re-growth, thereby minimizing long-term visual impacts. 
Short and long term impacts are minimized by best management practices such as utilizing existing surface disturbance wherever possible, avoiding blading and fence cutting, and the use of different types of tire tread, dependent upon terrain. 
[bookmark: _Toc390083086]Mitigation Measures 
Dawson shall rake and reseed vehicle tracks as directed by the BLM Authorized Officer.
3.12.3. Impacts from the Proposed Alternative Action
Direct and Indirect Effects
 In addition to the previously-discussed impacts, the presence of cables would cause additional contrasts to the color, form, line, and texture of the landscape in the project area. These additional impacts would be present during project operations, and would not be able to be mitigated. Also, the additional equipment associated with cable layout and clean-up could exacerbate vehicle tracks and other visual impacts.
Mitigation Measures 
The additional impacts from this alternative are unable to be mitigated; therefore, only the previously-discussed mitigation measures shall be implemented for this alternative, if selected.
[bookmark: _Toc389743689][bookmark: _Toc445291960]Watershed Resources
3.13.1. Affected Environment 
The proposed project area drains in a generally eastern direction into Logan Draw and its associated drainages. Logan Draw and some of its tributaries occur throughout the project area  Stream flow occurs in this area during times of heavy rain, and this is likely a partial source of groundwater recharge.  This recharge is generally from local precipitation entering through playas, sinkholes and swallets.  Water quality and quantity is influenced by physical, chemical, and biological reactions that occur as water moves over and through the land surface toward streams and into aquifers.  The rate at which water moves through the watershed strongly affects these reactions.  
  
3.13.2. Impacts from the Proposed Action
Direct and Indirect Effects
Ephemeral surface water from local rain events usually washes down-slope in the proposed project area.  Localized decreases in vegetative surface cover could result in decreased infiltration rates and increased runoff volume and velocity.  This could cause increased erosion, top soil loss, and sedimentation. Water quality can be adversely affected following the occurrence of an undesirable event such as a leak or spill.  
Standard practices or design features of the proposed action that would help minimize impacts to the watershed and water quality include:  vehicle travel being limited to existing roads or designated crossing areas; wetland/riparian vegetation not being removed during the placement of geophones; utilizing existing surface disturbance wherever possible; minimizing vehicular use; reclaiming sensitive areas; and quickly reestablishing vegetation on the reclaimed areas.
Mitigation Measures and Residual Impacts
Dawson shall avoid areas with slopes greater than 10%, and shall buffer all drainages by 100 meters from the designated FEMA floodplain.
3.13.3. Impacts from the Proposed Alternative Action
Direct and Indirect Effects
The presence of receiver cables, in addition to the previously-discussed impacts, could result in damage to riparian vegetation. Additionally, cables laid across steep slopes could contribute to additional erosion and environmental damage due to soil loss.

Mitigation Measures and Residual Impacts
In addition to the previously-discussed mitigation measures, this alternative, if approved, shall require Dawson to rehabilitate all areas of riparian vegetation and steep slopes to their original condition, to correct damage resulting from the placement of receiver cables.
[bookmark: _Toc445291961]Human Health and Safety
3.14.1. Affected Environment 
  The proposed project area is east of Artesia, NM. While predominately rural, it includes some residential areas and ranch houses along with heavily travelled lease roads, county roads, and highways, as well as U.S. Highway 82, which runs northwest-to-southeast through the project area.  The primary users of roads in the area are those working in the oil and gas industry, the ranching community, and the general public.  Heavy traffic consists of passenger vehicles as well as tractor-trailer trucks and heavy machinery.  Recreational values such as hunting, fishing, hiking, and camping receive regular use throughout the proposed project area.  
3.14.2. Impacts from the Proposed Action
Direct and Indirect Effects
Impacts of the proposed project on human health and safety would be largely related to vehicle travel.  Due to the grid pattern characteristics of 3D geophysical work, Dawson would be crossing many heavily travelled roads several times a day with heavy machinery and other vehicles.  This would increase the likelihood of collisions between the project vehicles and other vehicles and with livestock or wildlife.   
Mitigation Measures
To reduce the likelihood of vehicle collisions and accidents, Dawson Geophysical Company would use flagmen and signage when working in the vicinity of any improved road or highway.
When moving heavy machinery on roads, Dawson Geophysical Company would use vehicle escorts to accompany the equipment convoy.
3.14.2. Impacts from the Proposed Alternative Action
Direct and Indirect Effects
In addition to the previously-discussed impacts, the presence of receiver cables could lead to additional traffic control being necessary, due to cables crossing heavily-travelled roads. Cables could also become damaged due to vehicle traffic across the cables or due to vandalism, thereby increasing the total cost of the project to the proponent.
Mitigation Measures
In addition to the previously-discussed mitigation measures, Dawson shall utilize traffic control, including but not limited to flagmen and signage on any road being crossed by receiver cables.
[bookmark: _Toc445291962]Impacts from the No Action Alternative
The No Action Alternative is used as the baseline for comparison of environmental effects of the analyzed alternatives. Under the No Action Alternative, the proposed project would not be performed and there would be no new direct or indirect impacts to natural or cultural resources from the proposed action.  The natural and cultural resources in the project area would continue to be managed under the current land and resource management regimes. 

[bookmark: _Toc390083087][bookmark: _Toc445291963]Cumulative Impacts
Cumulative impacts are the combined effect of past projects, specific planned projects, and other reasonably foreseeable future actions within the project study area to which oil and gas exploration and development may add incremental impacts. This includes all actions, not just oil and gas-related actions that may occur in the area, including foreseeable non-federal actions.
The combination of all land use practices across a landscape has the potential to change the visual character, disrupt natural water flow and infiltration, disturb cultural sites, cause minor increases in greenhouse gas emissions, fragment wildlife habitat and contaminate groundwater; however, the likelihood of these impacts occurring is minimized through standard mitigation measures, special Conditions of Approval and ongoing monitoring studies.
The impacts of this project are not dependent on any cumulative or connected action. The impacts to resources on State Trust Lands and private lands are expected to be similar or identical to those on Federally-managed lands.
The cumulative impacts of the proposed action, when compared to the proposed alternative action, are expected to be less negative than those of the proposed alternative action. Therefore, BLM resource specialists recommend the approval of the proposed action and the discarding of the proposed alternative action.
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