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DESCRIPTION OF PROPOSED ACTION  AND ALTERNATIVES : 

 

Background/Introduction:  The purpose of the proposed Piceance Creek 3D Seismic Survey 

Project (Project) is to determine the potential for occurrence of oil and gas resources in the 

underlying formations beneath a 52,500-acre area (Project Area)(Figure 1) using advanced 

three-dimensional (3D) geophysical seismic generation and data recording methods.  Federal 

(BLM-administered) and private lands comprise the Project Area (Figure 2).  Completion of a 

3D seismic survey of the Project Area would likely identify areas where drilling wells would 

have a higher probability of finding commercial quantities of hydrocarbons than if  such seismic 

data were unavailable. 

 

A 3D seismic exploration process provides information about underground geology by utilizing 

closely-spaced generated and recorded sound waves to analyze and three-dimensionally image 

subsurface geologic structures and stratigraphy.  The proposed 3D survey would generate data 

that may be used to more accurately define the occurrence of commercial quantities of 

hydrocarbons and thereby reduce unnecessary drilling and construction of associated roads, pads, 

and other surface disturbances. 

 

The survey may verify and/or supplement existing subsurface geologic data from previous 

seismic surveys and drilling and could facilitate production from portions of the Project Area 

where geophysical surveys and/or drilling have not occurred.  Use of seismic data would 

eliminate some areas from future exploratory drilling and focus well drilling activity in only 

those areas where the resource is most likely present. 

 

Oil and gas drilling and facilities development is already occurring in the Project Area and is 

likely to continue.  Previous two-dimensional (2D) geophysical surveys have been conducted in 

the canyon bottoms and along the ridgelines within the Project Area.  These dated 2D data are of 

poor quality and therefore are of limited use in comparison to the anticipated results of 3D 

survey methods and resulting data. 

 

The proposed 3D seismic survey program for this Project Area would provide a significantly 

higher data density for interpreting the subsurface conditions in comparison to the existing 2D data 

set.  The proposed Project would provide an effective means of obtaining seismic data to better 

target areas for the exploration and development of public lands in the Project Area. 

 

The effectiveness and value of a 3D survey is its generation of a relatively continuous image of 

subsurface conditions in essentially all dimensions.  To illustrate, a 2D survey produces an image 

of a vertical slice directly beneath only the seismic line.  Two dimensions are represented, the 

vertical and horizontal, beneath the line.  Conditions between parallel 2D lines must be 

extrapolated.  In contrast, 3D data allows interpretation of stratigraphy, depths, and subtle changes 

in rock quality and trends for essentially every position within the entire survey area. 

 

In order to generate high quality imagery, 3D surveys require a greater number of source points 

and receiver locations than 2D surveys.  This means a certain critical ñdensityò of data must be 

acquired to provide the advantages of the 3D survey. 
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In acquiring 3D seismic data, the distance between source lines and the distance between 

receiver lines are generally dictated by the depth of desired imaging. 

 

Line spacing for both source points (drilled shot holes) and receiver points influences the overall 

data quality.  Every data point generated by the survey is a summation of the recorded and 

processed signals from multiple subsurface, shot detonations. 

 

Proposed Action:   ExxonMobil Exploration Company (XOM) proposes to utilize the services of 

Global Geophysical (Global) to conduct a 3D geophysical seismic survey to test the subsurface 

geologic conditions for the potential presence of oil and natural gas resources in an approximately 

82 square mile (52,500 acres) Project Area.  The seismic survey would involve locating: 

 

1. source points ï the generation of ground vibration by the sequential detonation of 

individual explosives placed in drilled boreholes (shot holes), or the generation of energy 

via the vibroseis (shaking) methodology, and 

 

2. receiver points -  the recording of the reflected sound waves and patterns arising from 

the different underground geologic strata by surface microphones or "geophones," located 

around and either side of a line of source points. 

 

The survey would be conducted from the north side of the Project Area to the south by a crew of 

up to 220 personnel over an approximate seven month period.  Access to much of the Project 

Area would be facilitated by an existing network of county, BLM, and private roads (Figure 2).  

However, access to portions of the Project Area by off-road vehicles would be constrained by 

steep terrain associated with incised canyons and areas of dense vegetation.  Within these areas, 

access would be enabled by project personnel on foot and/or helicopter transport. 

 

The proposed source points are arranged in lines that are positioned in a northeast-southwest 

array oriented diagonally to the receiver lines within the Project Area (Figure 3).  The ideal 

configuration of continuous and parallel source lines has been modified for this proposed project 

due to the topographic and environmental constraints to continuous source-vehicle travel across 

the Project Area.  The source lines would ideally run parallel, 745 feet apart, with drilled source 

points spaced approximately 186 feet apart along each source line.  Based on the civil  survey 

there would be approximately 18,441 source points located on approximately 650 miles of 

source lines (approximately 78 source lines). 

 

The recording of seismic information would involve approximately 92 parallel lines of receiver 

(geophone) stations laid out in a northeast-southwest orientation.  The parallel lines would 

ideally be spaced approximately 400 feet from each other with individual receiver points spaced 

approximately 66 feet apart along each receiver line.  Ideal receiver locations would also be 

modified due to topographic constraints on access.  For each shot, individual stand-alone stations 

consisting of three receiver geophones per station would be in use at any one time for recording 

the seismic data.  There would be a minimum of approximately 23,936 geophone stations in use 

for each shot.  The survey would include approximately 1,058 miles of receiver lines.  The total 

receiver station count for the Project is 84,640.  Some portion of these receiver stations (20 to 40 

percent) would be 3-component geophones, which is a single geophone unit of 1-inch diameter, 
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4-inch depth, oriented in a specific direction (north) by using a placement tool with attached 

compass. 

 

The method of accessing the 18,441 source point locations would vary across the Project Area 

based on vegetation type, terrain, slope, and other conditions, including surface ownership.  On 

federal lands, the total number of source points would be approximately 17,209.  Off-road, 

buggy and track drills would account for approximately 2,156 (13 percent) of the 17,209 source 

points on federal lands.  Buggy vibes operating both off-road and on roads are proposed on 

approximately 3,638 (21 percent), while heli-portable drill  rigs would access the remaining 

11,415 source points (66 percent of total on federal) on steeper and less accessible terrain. 

 

Of the total estimate of 18,441 source points to be located within the Project Area, approximately 

1,232 would be located on private lands.  Off-road buggy and track (buggy/track) drills would 

account for approximately 408 (33 percent) of the source points on private lands.  Heli-portable 

drill s would access approximately 533 source points (43 percent of total on private lands) on 

steeper and less accessible terrain.  Buggy vibes would provide the energy source on the 

remaining 291 source points (24 percent) on privately owned lands.  XOM would secure 

permission to conduct the seismic survey on private lands from the private landowners within the 

Project Area. 

 

The geophysical survey would consist of three work efforts supported by the following 

personnel:  GPS Survey (40 people), Drilling (80 people), and Recording (100 people).  

Approximately 220 crew members would conduct daily operations for 12 to 14 hours per day, 7 

days per week.  Crewmembers would be organized into survey, buggy-drill,  heliportable-drill,  

and recording (including buggy-vibe) groups, each group performing tasks as assigned within the 

overall seismic program. 

 

Most of the personnel would be accommodated in a temporary housing facility to be located on 

private property near the Project Area in Section 11, T3S, R98W.  Some of the workers and 

subcontract personnel may be housed in Rifle, Meeker, or other nearby cities.  A majority of 

crew members would travel daily within the Project Area between the temporary housing facility 

and the active work areas.  Approximately 45 vehicles comprised of pickups and multi-passenger 

vehicles would be used in total. 

 

GPS survey operations would commence first, followed by heli-portable drilling next, buggy/track 

drilling, and finally recording.  Buggy vibe operations would be conducted simultaneously with 

recording operations. 

 

In conjunction with the 3D seismic survey, an up-hole program (LVL)  and two, 2D test lines 

would be acquired during the later stages of the 3D survey (Figure 4).  The LVL  program would 

be conducted at approximately 21 locations on federal lands within the Project Area.  Each LVL  

location would be located on or adjacent (within 10 to 20 feet) to an existing road and within 

areas cleared for cultural resources along the 3D program source lines.  At each LVL  location, a 

250- to 300-foot deep, 4-inch diameter hole would be drilled and a cable fitted with geophones at 

5-foot spacing would be lowered into the hole.  A hammer and steel plate source at the surface 

would be used to generate ground vibration which would be recorded by the geophones in the 



 

CO-110-2008-036-EA 5 

borehole.  After recording the data, the geophones and cable would be removed from the 

borehole and the borehole would be backfilled and plugged as specified by the State of Colorado 

regulations.  The surface would be raked to scatter the cuttings and smooth the area to original 

contours. 

 

Proposed actions for the first 2D line would consist of a single receiver line (line 75), identified 

as test line T-001, that would have explosives-charged shot hole source points positioned every 

66 feet.  At each source point, three 4-inch diameter shot holes would be drilled to a depth of 40, 

60, and 80 feet and loaded with 2.5, 5.5, and 11 pounds of pentalite.  At every 4
th
 source point 

location, 20 pounds of pentalite would be substituted for the charge in the 80-foot hole.  The total 

number of shot holes for this test line would be 1,989.  Line T-001 would be shot and recorded 

as a separate 2D line during the 3D seismic program and that data would be used to evaluate the 

optimum charge size/depth for this area. 

 

Proposed actions for the second 2D line, line T-002, would consist of having 3-component 

(geophones capable of recording movement in 3 dimensions) and 1-component (geophones 

capable of recording movement in 1 direction) receivers placed at 66-foot intervals adjacent 

(within 10 to 20 feet) to the road.  Three 200-foot deep 4-inch diameter holes would be drilled 

adjacent to the road, and within the road disturbance ROW, and loaded with 1.5 pound pentalite 

charges spaced every 25 feet from the bottom of the hole up to within 25 feet of the surface.  

Two 200-foot deep 4-inch diameter holes would be drilled within the road ROW and a 

3-component downhole receiver array would be lowered into the hole.  The 3-component 

receiver array would have 42, 3-component receivers spaced at 5-foot intervals.  The 

3-component receivers would be used twice, first, for recording individually fired 1.5 pound 

charges, and second for recording two horizontal and four vertical buggy vibes traveling along 

the road and vibrating at 66-foot intervals. 

 

HSEQ Management System:  Global would implement the Global Health, Safety, Environment 

and Quality (HSEQ) Management System as an integrated component of the overall Project.  

The HSEQ is designed so that all company operations are conducted in as low a risk 

environment as possible and meet or exceed local workplace HSEQ requirements. 

 

HSEQ practices would be implemented by Global personnel in and around the Piceance Creek 

3D Project Area by Project Managers, Party Managers, and a team of HSEQ officers.  A detailed 

Project Risk Assessment would be performed prior to any work activity in the Project Area, 

specific hazards identified, and mitigation measures implemented to reduce risks to as low a 

level as possible.  Each work group would undergo a project-oriented Safety Awareness meeting 

prior to beginning work, and daily safety meetings each morning.  Existing Job Safety Analysis 

(JSA) documents would be reviewed and modified for this specific project, and reviewed with 

crew members prior to performing their assigned tasks.  The crew would report HSEQ 

performance daily as part of their normal reporting structure, and a Monthly HSEQ Report is 

compiled by the crew. 

 

XOM would monitor the daily operations utilizing a staff of 5 to 8 field representatives.  Their 

purpose would be to verify compliance with HSEQ and BLM requirements which includes:  
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permit compliance, safety, health, environmental, security and technical matters.  Daily 

communications with XOMôs Houston office are required. 

 

2008 Planning Surveys:  To accurately define the extent and locations of project activities, a 

land survey crew in 2008 located and placed flagging and wooden lath at source points using a 

high-accuracy global positioning system (GPS).  An 8-person crew has established and flagged 

the source point locations and travel routes.  This work was completed on foot when located off 

of existing access roads and trails.  Vehicles bringing surveyors to and from the Project Area 

remained on existing roads and trails. 

 

Hazard surveyors also recorded the locations of pipelines, wells, power lines, fences, natural 

seeps, and other ñhazardsò that cause changes in placement of source locations.  The survey crew 

positioned source point stations to avoid all known and apparent cultural, natural, and existing 

land use features which could be affected by operations.  In addition Global has made an initial 

determination of which source (buggy/track-drill  shot hole, heli-portable-drill  shot hole, or 

buggy vibe) would be used based on surface conditions including terrain issues and issues of 

required setbacks or avoidance of pipelines, wells, facilities, archaeological, and biological 

features. 

 

Archaeologists completed a Class III  inventory in 2008 of most of those portions of the Project 

Area not covered in recent and approved cultural resource inventories.  The field inventory 

followed the surveyors to identify areas of concern and potential sites that could be affected by 

disturbance from proposed 2009 seismic survey activities.  The archaeologists identified cultural 

resource sites along proposed source and connecting cross-line access routes, assigned buffers 

around sites as needed, and generated maps of areas to be avoided for the 2009 seismic survey.  

Before seismic operations begin in 2009, archaeologists would complete remaining source lines, 

staging areas, and connecting off-road cross-line access routes to identify any sites to be avoided.  

When seismic operations begin in 2009, identified sites/areas of concern for cultural resources 

would be flagged to facilitate avoidance by seismic survey operations.  Work near identified 

concern areas would be conducted on foot. 

 

Cross-line access routes for buggy drills and vibes access to source points by Global in 2009 

have been surveyed, flagged in yellow, and cultural resource inventories have been completed.  

Cross-line routes are perpendicular to the individual source point lines, or follow terrain contours 

for safety and avoidance of biological and environmental resources.  Cross-line routes are 

necessary to reduce traffic along source lines, or provide access to areas that cannot be reached 

by staying within the corridors of the source lines.  All  the required cross-line routes were not 

determined in 2008; however, most were identified and the remaining necessary connecting 

routes would be identified and cleared for cultural resources in spring of 2009 prior to use. 

 

Biological surveys required by the BLM were completed during the spring and summer of 2008.  

Identified special status species (SSS) including federally-listed threatened and endangered 

(T&E) and BLM-sensitive plant species have been flagged for avoidance by source, receiver, 

and vehicular activity, as required.  Locations of known SSS plant species of concern would be 

given to the survey crew for inclusion on the 2009 project maps.  Raptor surveys of active and 

inactive nest sites identified in 2008 would be conducted starting May 15, 2009 in areas where 
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XOM/Global intends to conduct seismic survey operations including heli-portable and buggy 

drilling during the nesting periods for those raptor species observed nesting in the spring of 2009.  

Active nests that are encountered during the survey would be subject to mitigation measures 

discussed within this document. 

 

SPECIFIC ACTIVITIES  

 

Survey Operations:  XOM/Global anticipates the use of up to 15 GPS survey teams for 

positioning source and receiver points in the prospect area.  Hazard surveyors also record the 

locations of pipelines, wells, power lines, fences, natural seeps, and other ñhazardsò that cause 

changes in placement of source or receiver locations.  Data processors and mappers receive data 

from the field survey teams, check the data for integrity, plot the data on maps, apply ñbuffersò 

(areas of avoidance), and instruct field surveyors to place source or receiver points outside 

buffers areas or to move points away from hazards.  Buffers for wildlife  and biological concerns 

are plotted on the maps and source and receiver points are ñpre-movedò for avoidance of these 

areas, then field survey teams are sent to place the point markers as required. 

 

In the 2008 planning phase of the project, source lines were flagged using a pink/white 

convention, with approximately every fifth source point surveyed and a wooden lathe placed in 

the ground for use by the cultural resource inventory teams as they performed their required 

inventory.  A preliminary hazard survey was also completed at this time, locating/mapping 

existing pipelines, wells, and other hazards that require a setback for source point locations.  

Many of the source points were moved away from identified hazards.  The data obtained in 2008 

would be updated in 2009 because of the dynamic conditions within the Project Area as new 

roads, pipelines, and wells are being constructed.  For example, in 2009, Hazard Surveyors would 

verify 2008ôs hazard findings, discover and map all the new Hazard areas, and make appropriate 

moves for these.  In addition to the field Hazard Survey, clearance of the entire project area would 

be requested from ñColorado One-callò, or the appropriate ñCall Before you Digò agency. 

 

Survey operations to locate all source and receiver points are intended to commence in May 

2009.  Each day, survey field crews would depart from the base camp to their specific work areas 

via pickup trucks or passenger vans.  Two-man teams would be deployed from the nearest 

existing and open road or two-track to the nearest group of source or receiver points to be placed 

that day.  They would then walk to the first point to be surveyed, and continue walking point to 

point during the day.  In some of the more inaccessible areas, survey teams may be deployed 

using helicopters.  The initial focus of the survey teams would be to reestablish source points in 

the northern portion of the Project Area so the heli-portable drills can begin their work.  

Contractor crews would follow the drilling and explosive shot placement activities, laying out 

the receivers and they in turn would be followed by the recording crew to locations to begin their 

work.  It is anticipated that the survey effort would take approximately 4 months to complete.  

Survey base stations and repeater stations would be located throughout the Project Area.  These 

stations would be occupied as needed as the Project progresses.  The base stations consist of 

small enclosed trailers (5 feet by 8 feet) that contain GPS receiver equipment, radio modem 

(transmitter), batteries, and solar panels.  An antenna approximately 25 feet tall is erected daily, 

with guy ropes secured to stakes driven in the ground to stabilize the antenna.  These stations 

provide ñcorrectionò signals to the GPS backpack units used by the field survey crews, to 
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enhance the accuracy of surveyed source and receiver locations.  Repeater stations are temporary 

radio repeaters set up as needed each day three to ten miles away from the base station.  They 

consist of a guyed and staked antenna 10 to 20 feet tall, a battery, and a radio modem in a 

weatherproof suitcase usually placed on the ground.  Both base and repeater stations are 

normally located on high ground, and would be placed on previously disturbed areas.  Many of 

the necessary locations for these stations have been identified and utilized for the 2008 planning 

survey, and the same locations would be reused in 2009. 

 

Flagging Convention/Materials:  Source lines and points in 2008 were placed using pink 

flagging, with pink/white/yellow combinations at the surveyed points, in addition to numbered 

wooden lathes.  This color convention would be continued in the 2009 operations for source 

points.  Receiver lines would be flagged with orange color in 2009, orange/white at the surveyed 

receiver points.  Buggy drill  access routes were flagged in 2008 using yellow colors.  These color 

conventions would be continued in 2009. 

 

Global proposes use of wooden shank ñpin flagsò in 2009 to mark all source and receiver points.  

These are 18-inch long wooden dowel rods, sharpened on one end for insertion into the soil, with 

a biodegradable colored flag attached at the other end.  Some 4-foot long wooden lathe may be 

used in areas of tall or thick vegetation.  Most flagging would be tied at eye level or higher for 

visibility.  Distance between flags would depend on the vegetation thickness and height.  In areas 

of low sage, a flag approximately every 50 feet would be placed.  In thick trees and brush, flags 

every 20 feet may be required.  The guideline is that a person would be able to see the flag in 

front and the one behind at all times. 

 

Color conventions used for staking boundaries of avoidance areas used in 2008 would be 

continued in 2009. 

 

Drilling  Operations:  Explosives placed in shot holes would be used to generate seismic energy 

at planned and surveyed source locations.  Buggy/track drills would operate off-road on slopes 

ranging from level to 25 percent slope.  Source points on slopes greater than 25 percent or in 

rough terrain would be drilled by heliportable drills.  The buggy, track and heli-portable drills 

would create shot holes up to 60 feet deep.  Each shot hole would be 4 inches in diameter and 

loaded with up to 11 pounds of explosive (Geoprime dBX) made expressly for seismic 

operations. 

 

Buggy/Track Drilling:   XOM proposes to use up to 6 buggy/track drills.  The buggy/track drills 

would travel off road and follow identified source line paths.  No clearing or grading of routes 

would be conducted. 

 

Global would cease use of buggy/track drills when: 

 

1. Buggy/track drills cannot stay within 50 feet of the flagged line to access the next source 

point. 

2. Dead trees, stumps, rocks, and ditches create a hazard that might cause a drill  vehicle to 

overturn. 
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3. More than one live tree over 4 inches in diameter measured at 2 feet above ground level 

is damaged per 100 feet of source line traversed. 

 

Entry points to off-road traverses from existing roads by buggy/track drills would be done in a 

manner to avoid creating visible tracks from existing roads.  Buggy/track drills would turn off 

the roads at oblique angles within the cleared cultural resource inventory area for each affected 

source line.  When the drilling operations associated with each source line route have been 

completed, workers would rake the buggy/track drill  tracks at the road or trail intersection, and 

make an effort to return compressed vegetation to an upright position within 50 feet of the road 

to restore a more natural appearance to reduce the attraction of using the route for other off-road 

vehicle activity. 

 

A buggy/track drill  would proceed from one source location to the next location with a single 

pass per source line, where possible.  A maximum of 2 passes per source line is anticipated, 

however, should a buggy drill  break down off-road and not be able to return to an existing road 

for service, a buggy support vehicle would travel within a previously cleared (cultural resources) 

100-foot wide corridor to the immobilized buggy drill.   Due to the density of pinyon-juniper 

woodlands and shrubs in much of the Project Area, travel to and from the immobilized 

buggy/track drill  may require use of the existing tracks resulting in as many as four passes of a 

vehicle over the same tracks for limited segments of tracks. 

 

Where possible the support vehicle would use a different path within the 100-foot wide cleared 

corridor to limit  repeated tracking to 2 passes.  Equipment breakdowns are infrequent; therefore, 

the use of a set of tracks of up to four times is expected to be limi ted in frequency and distance. 

 

Existing roads and trails would be used, where possible, throughout the Project Area.  Each 

4-wheel-drive buggy drill  weighs about 15,000 pounds, with tires or rubber tracks approximately 

24 inches wide.  Total buggy width is approximately eight feet including the width of tire tracks.  

Each track drill  also weighs about 15,000 pounds, with rubber tracks approximately 24 inches 

wide.  Total track drill  width is approximately 8 feet.  Buggy/track drills are highly 

maneuverable and capable of avoiding obstacles or sensitive resources and should be able to 

travel identified source lines except for avoidance of sensitive areas (cultural resources, sensitive 

biological conditions, etc.) or obstacles such as rock features, trees, water, or steep slopes. 

 

Buggy tires would not be chained.  The large tires of a buggy drill  exert a pressure of about 6.5 

psi on the surface.  Special rubber-tracked/wheeled buggy drill  units would exert a lesser 

pressure of about 4.3 psi on the surface.  Track buggies would exert less pressure on the surface.  

Planned shot hole locations along roads or trails would be located adjacent to the road or trail 

surface. 

 

Heli-portable Drilling:   Heli-portable drills would be used to drill  shot holes at source point 

locations that cannot be safely reached by buggy/track drills.  Up to 20 heli-portable drilling 

units would be used in 2009.  Surface effects of heli-portable drilling extend out approximately 

two feet from a shot hole, consisting of a 4-foot diameter of cuttings and driller/equipment 

footprints centered on the drill  hole. 
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Following placement of the explosive shot in the shot hole, the hole is backfilled with cuttings 

and any remaining cuttings would be raked into the existing soil.  Both buggy/track drill  and 

heli-portable drill  locations would be sited no closer than 50 feet from edges of escarpments. 

 

Each heli-portable drilling unit consists of three independently transportable ñpackagesò: 

 

1. The drill  mast/rotary assembly. 

2. The air compressor/hydraulics/diesel engine assembly. 

3. The supply basket containing drill  pipe, bits, supplies, explosives and tools. 

 

Each package is brought by helicopter to a source point location, suspended under the aircraft by a 

ñlong lineò (typically a 100-foot long cable).  The heli-portable drill  team is made up of 4 to 6 

drills with 2-man crew and a roving supervisor who rotates from drill  to drill  during the day.  The 

roving supervisor moves ahead of the drills, locates the upcoming source points, checks the 

locations against the daily plan, and gives the final approval to drill  the holes.  The roving 

supervisor also rotates among the drill  crews and checks for problems.  The 2-man drill  crews 

walk to the source point, and direct the helicopter as to placement of each package around the 

source point.  The power unit is connected to the drill  unit via rubber hoses; and the 2-person drill  

crew drills the hole, loads the explosive charge into the hole, backfills the hole, tests the blasting 

cap, and buries the cap leads.  They then radio the helicopter to pick up the units and move to the 

next source point.  One driller walks to the next source point to await the three drill  packages 

while the second driller (drillerôs helper) stays to connect each package to the helicopter long line 

for transport to the next location and to complete the backfilling and raking of cuttings.  After the 

last drill  component is connected and removed by the helicopter, the drillerôs helper walks to the 

next location where the driller has assembled the drill  and drilling the next source point 

commences.  Drilling operations continue throughout the day for 8 to 10 hours per day.  Drilling 

operations are highly orchestrated to maximize the number of holes drilled and eliminate 

dead/wait time.  Only a short rest break is taken mid-day for lunch. 

 

Explosives Handling Procedures:  Immediately after the drilling of a shot hole, an explosive 

charge would be placed at the desired depth in the shot hole, the loaded shot hole would be 

partially backfilled with cuttings, a shot-hole plug would be placed in the hole as specified by the 

State of Colorado regulations for seismic exploration, and finally, the shot hole above the plug 

would be backfilled to the surface. 

 

Providing that no water is encountered while drilling, the hole would be back-filled with drill  

cuttings to within 3 feet of the surface where a nonmetallic plug would be installed in the hole.  

The remaining 3 feet would be backfilled to the surface and covered with drill  cuttings and soil.  

Excess drill  cuttings would be raked/mixed with soil over the area.  In the event that water is 

encountered during drilling, the BLM AO would be notified and appropriate State of Colorado 

procedures would be followed to backfill the hole with bentonite to seal the saturated layer.  Any 

excess bentonite would be cleaned up and removed from the location. 

 

Loaded and backfilled shot holes would subsequently be detonated using a detonation device that 

sets off the charge during the recording phase.  The wire leads of the blasting cap would be 

buried 6 inches deep upon completion of the backfilling procedure, to deter animals or vandals 
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from damaging the leads.  The wire leads are also twisted together, providing an electrical 

ñshortò to the blasting cap, which prevents accidental discharge due to static electricity or RF 

emissions from radios/cell phones. 

 

During the recording phase, the shots would be detonated individually within the shot pattern 

determined appropriate for those geologic conditions underlying each of the ñlive groupsò of 

receiver stations.  Shots at source points would be triggered via radio signals from a central 

control truck.  A trained ñShooterò and ñHelperò go to the source point, locate and uncover the 

cap leads, connect a ñFiring Lineò and set up at least 100 feet away from the shot hole.  They 

then test the blasting cap for continuity, perform a visual inspection of the area, give audible 

warnings using whistles, and/or loud voices to clear the area. 

 

As part of standard procedures, the Shooter ultimately controls the detonation of an explosive 

charge by allowing the detonation initiated by the control trailer (telemetric signal) to occur.  The 

Shooter allows the control trailer staff to detonate the charge only if  observations indicate the 

absence of people and animals near the shot hole.  To permit detonation, the Shooter must 

activate two spring-loaded switches simultaneously for the charge to detonate upon radio 

command.  By releasing either switch prior to the radio ñFireò command, the charge would not 

detonate.  Should the Shooter see or hear anything prior to detonation that might indicate the area 

is not clear, they are trained to release the switches and investigate. 

 

Should the detonated explosive shot blow the plug and drill  cuttings out of the hole (a blowout) 

and prior to the Shooter and Helper leaving the area, blowout cuttings around the hole would be 

raked back into the hole with the remaining cuttings next to the hole blended with the 

surrounding soil.  Based on XOM/Globalôs prior experience in this area, the number of blowouts 

is expected to be minimal. 

 

Vibroseis Operations:  XOM/Global would conduct vibroseis operations at source points 

identified as safe and conducive for vibroseis-mounted buggy vehicle (buggy vibe) use.  Buggy 

vibe vehicles are articulated all-wheel drive off-road vehicles, 35 feet long and 11 feet wide that 

weigh approximately 62,000 pounds. 

 

Buggy-vibe tires typically exert a ground pressure of 17.2 psi on the surface.  On existing roads, 

a typical source point is approached and bracketed by 4 buggy vibes traveling one behind 

another.  Off road, a source point is approached by the 4 buggy vibes traveling in a staggered but 

tight formation.  As they come to the survey stake identifying the source point, GPS navigation 

systems in the buggy vibes confirm the vehicles are at the correct place.  The front buggy vibe 

drives 40 feet past the stake and stops.  The other three vehicles either pull up directly behind (on 

road) or offset but behind (off road) the first vehicle and position themselves with approximately 

2 feet of spacing between each vehicle.  Thus there are 2 vibrators on the north side of the source 

point, and 2 on the south side, effectively centering the generation of seismic energy at the 

surveyed source point. 

 

All  four vehicles lower their vibrating pads to the ground.  Upon radio command from the 

recording truck, all four units ñshakeò the ground simultaneously to input seismic energy into the 



 

CO-110-2008-036-EA 12 

earth.  The four vehicles normally ñshakeò or ñsweepò four times in the same location, each 

sweep lasting about 10 seconds. 

 

The recording system records the returning seismic energy waves from each sweep, then sums 

and correlates the received seismic signals from the geophones.  The frequencies selected are 

usually in the range of 10 to 100 Hertz, with the vibrators beginning at the low frequency and 

increasing to the high frequency. 

 

When the vibrators have completed the required number of sweeps at a source point, they raise 

the vibrator pads and travel to the next source point one behind the other with 20 to 40 feet of 

spacing as they travel, and repeat the previously described procedure when they arrive at the next 

source point. 

 

Most of the identified vibrator source points in the Project Area are located on improved roads, 

established two-track roads, and areas of grassland and low-growth sage brush or greasewood.  

Some areas with sparse cover of pinyon-juniper have been identified as potentially suitable for 

buggy vibes, but buggy vibes would not be used where trees over 3 inches in diameter may be 

damaged.  These vehicles are not brush-guarded for traversing through areas with larger shrubs 

or trees spaced closer than 15 to 20 feet apart.  In areas where trees are spaced 15 feet or more 

apart, the buggy vibes would weave through the trees (within the 100-foot wide surveyed APE 

along surveyed source lines) to avoid contact or damage to the trees. 

 

For vibroseis operations on roads, a group of four buggy vibes would proceed in single file from 

one source location to the next location.  For operations off road, the group of 4 buggy vibes 

would proceed in a staggered formation so that tire tracks do not overlap to limit  passes and a 

vehicle tiresô impact to a single set of tracks per source line, where possible.  For limited 

segments of vibroseis source line, a maximum of 2 passes per buggy vibe per source line is 

anticipated where the 4 buggy vibes need to turn around and re-trace their route along the source 

line to reach access to the next source line.  In a few instances, a buggy vibe may break down 

off-road and not be able to return to an existing road for service, a buggy support vehicle would 

travel within a previously cleared (cultural resources) 100-foot wide corridor to the immobilized 

buggy vibe.  Travel to and from the immobilized buggy vibe may require use of the existing 

buggy vibe tracks resulting in as many as four passes of a vehicle (into and out from the down 

buggy vibe location) and over the same tracks for limited segments of source lines. 

 

XOM anticipates that one or two fleets of four buggy vibes would be used to reduce travel time 

within the Project Area.  There are few areas suitable for buggy vibe operations in the northern 

portion of the Project Area other than existing roads.  The primary off-road buggy vibe 

operations would be in the southwestern and southeastern portions of the Project Area, occurring 

in the September-October-November period of 2009. 

 

All  buggy vibe operations conducted on Rio Blanco County roads would be performed with 

escort vehicles and required permits from governing authorities.  Operations on county roads 

may be conducted at night if  required by those authorities due to traffic or other conditions.  No 

off-road buggy vibe activities would be conducted at night. 
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Entry points to off-road traverses by buggy vibe would be conducted in a manner to avoid 

creating visible tracks from existing roads.  Buggies would turn off the roads at oblique angles 

within the cleared cultural resource inventoried areas to travel to the source points. 

 

When the buggy vibe operations associated with that route have been completed, workers would 

rake the buggy tracks at the road or trail intersection, and make an effort to ñstand upò or return 

compressed vegetation to an upright position within 50 feet of the road. 

 

Recording Operations:  Approximately 100 crew members would conduct daily recording 

operations for 12 to 14 hours per day.  It is anticipated that recording operations would 

commence in July 2009.  Survey and drill  crews would need to be sufficiently ahead so their 

operations would not interfere with recording of the geophysical data.  Crew members would be 

organized into layout, pickup, troubleshoot, shooting, observer, coordinator, and buggy vibe field 

groups, with each group performing tasks as assigned within the overall seismic program.  A 

majority of crew members would travel daily a short distance from the Project Area between the 

temporary housing facility located on private land in Section 11, T3S, R98W and the active work 

areas within the Project Area.  Approximately 25 vehicles comprised of pickups and multi-

passenger vehicles would be used by the recording crew, as well as 10 to 15 UTVs (4WD 

Kawasaki Mule or equivalent, diesel powered). 

 

Data Acquisition Overview:  Recording equipment would be transported by trucks, including 

semi-trailer combinations to the Project Area and to main staging areas located within the Project 

Area using the existing road network.  Existing well pads in the Project Area would be used to 

support survey activity on a short-term basis.  The locations of the active staging areas for use by 

the helicopters would change as receiver lines are moved as the proposed seismic survey 

progresses.  Sufficient equipment to lay out three geophones per receiver station, one length of 

seismic cable, and appropriate battery and field recording boxes would be placed in reinforced 

nylon cache bags at helicopter landing sites and flown to pre-determined, flagged stations along 

each receiver line.  A helicopter would move 4 to 8 cache bags at a time suspended from a long 

line.  The helicopter would operate at an altitude of approximately 100 to 500 feet above the 

receiver line and deposit one bag at a time using GPS locations provided by the surveyors.  Two 

to 4 helicopters would be used for the recording phase of the Project, and would operate only in 

daylight hours to ferry the equipment in cache bags and personnel in separate operations.  

ñNo-Flyò zones due to active raptor nests, other wildlife  concerns, or ground hazards would be 

determined prior to helicopter flight operations and enforced via programmed GPS navigation 

systems in the helicopters. 

 

Field Group Tasks: 

 

 Layout ï deploy cables, batteries, electronic boxes and geophones along receiver lines. 

 Pickup ï retrieve cables, batteries, electronic boxes and geophones at receiver points that 

are no longer required. 

 Observer ï instrument operators in the recording trucks. 

 Troubleshoot ï replace defective/damaged equipment, replace discharged batteries 

throughout the active recording spread. 

 Shooting ï locate the source points and detonate them as required. 
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 Coordinator  ï directs the helicopter flights to deploy and retrieve the cache bags of 

equipment and personnel to load/unload the cache bags at staging areas. 

 Vibrator  ï operates, maintains and fuels the buggy vibes. 

 

1. Layout and Pickup personnel would be organized into field groups of 4 to 6 personnel, each 

group performing tasks as assigned within the overall seismic program.  Separate groups 

would typically operate at intervals of one to 2 miles along the receiver lines throughout the 

Project Area.  A troubleshooting crew of 10 to 20 people would repair electrical problems 

during Project operations. 

 

2. Layout Crew members would walk to the first dropped cache bag on their receiver line, 

remove the cables, geophones, batteries, and electronic line amplifiers, then deploy and 

connect the equipment in that immediate area.  A typical cache bag contains the equipment 

necessary to lay out 6 receiver stations (400 feet of the receiver line).  Seismic cable and 

attached geophones would be laid out by hand at each receiver station in a pre-determined 

pattern.  The geophones mounted on a 4-inch spike would be placed into the soil  using foot 

pressure.  The crewmembers would then proceed on foot approximately 400 feet to the next 

bag containing cables and geophones, and repeat the process that was used to set-up the first 

group of stations (receiver points) and its network of cable and geophones.  Cables and 

geophones would be laid out in this manner on each line across the Project Area.  Each 

receiver station and its three geophones would be connected to the recording vehicle through 

the cable that is continuous along each Receiver line, and via transverse cables which 

connect each individual receiver line to adjacent lines for data transmission.  Fifty lines of 

920 receiver stations and cable-attached geophones could be active at any time throughout 

the data acquisition task. 

 

In areas where seismic cables must cross county or heavily traveled roads, where possible the 

seismic cables would be routed through culverts or under bridges to avoid traffic.  Two or three 

lines of seismic cable may be routed through one culvert in some areas.  If  no culverts are 

located within a reasonable distance, the cables are inserted into a rubber ñroad matò, 

approximately 3 inches wide, ¾ inches tall, and laid perpendicular across the road surface.  On 

each side of the roadway, 8-inch long steel spikes are driven through the road mat to hold it taut 

and in place.  These road mats are checked frequently each day, and repair or replacement is 

performed as needed due to traffic damage. 

 

Pinyon-juniper (PJ) occupies approximately 16 percent of the Project Areaôs total land surface.  

Heli-portable drilling is proposed for forested areas where source points cannot reasonably be 

off-set to non-forested locations.  The use of ATVs, vibroseis trucks and buggy/track drills are 

precluded by the naturally high-density wooded conditions in these locations.  In more dense PJ 

stands, some vertical limbing of trees with hand tools (machetes, loping shears) would be 

undertaken for safety reasons and to facilitate foot passage of project personnel conducting 

surveying/staking and receiver line placement.  In most instances, especially in older PJ stands 

with extensive deadfall, flagging would be used to maintain line-of-sight orientation for the cable 

crews and to delineate the receiver line routes.  Based upon the 2008 field scouting effort, 

approximately 10 percent of the 1,058 linear miles of receiver line routes would occur in these 

forested areas where tree limbing may be necessary (i.e., approximately 38.5 acres or 0.07 
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percent of the Project Area).  Where tree limbing occurs, linear line cuts would be limited to no 

more than 200 feet sight distance in any one segment and would not be performed where visible 

from roads or trails. 

 

In several instances, pruning may be necessary in draw bottoms where tall (greater than 6 feet) 

basin big sagebrush is dominant to maintain a line-of-sight distance and to facilitate cable lay 

down/pickup.  For logistical reasons and wildlife  concerns, receiver cables will  be routed around 

taller Utah serviceberry plants.  In dense stands of mountain big sagebrush, the receiver cables 

would be routed by using plant interspaces and the route flagged for visual identification.  

Because mechanical limbing/pruning is labor-intensive and costly, it is anticipated its use would 

be held to a minimum. 

 

Environmentally sensitive areas would have a dedicated crew to perform all layout, pickup, and 

troubleshooting operations.  This group would work closely with the assigned 

monitor/biologist/archaeologist to avoid any encroachment or damage to sensitive plant or 

animal species and cultural resources.  Any receiver points located within the special status 

species (SSS) plant habitat areas would be marked with wooden lathe on two sides of a trail, 

creating a walkway that has been inspected and cleared by a biologist.  Each side of the lathe 

defined walkway would have red/white striped flagging continuous from lathe to lathe.  All  

personnel and equipment would stay within the defined walkway.  Any of the protected plant 

species near the walkway would be clearly marked with a red flag.  The group working in these 

sensitive areas would not exceed 4-man crews, not including the monitoring biologist. 

 

Certain areas require that the layout crews traverse up and down steep terrain, over 45 percent 

slopes up to and including vertical cliffs.  These areas would have a dedicated and qualified 

mountaineering crew, utilizing climbing harnesses, ropes, and other necessary equipment to 

safely place the seismic cables and geophones in proper position.  When possible, these areas 

would have the receiver points moved to less severe slopes. 

 

3. Observers operate the recording control truck and/or trucks containing the data recording 

equipment.  They would be located on existing roads or trails to connect to the receiver line 

cables and to initiate the source detonations for the active receiver site locations.  Each 

recording truck would have two to three observers and is the command/control center for the 

field crews each day.  In addition to the recording truck, there is usually a trailer with a ñjack-

upò tower for radio communications (50 to 80 feet tall), and in some cases, a separate trailer 

containing an electrical generator for the recording electronics.  The proposed Project would 

require two or possibly three recording trucks connected to the geophone spread each day, 

due to the large number of active stations being recorded at each source point.  Recording 

trucks are usually two to three ton 4X4 vehicles, with an air-conditioned instrument cab 

attached to the chassis, and a 15 to 20 kilo-watt (KW) diesel-powered electrical generator 

mounted between the vehicle cab and the instrument cab.  Multiple recorder locations would 

be required as the active recording spread advances through the Project Area. 

 

4. Troubleshooting personnel would maintain the cables and geophones, batteries and 

electronic boxes each day.  Ten to 20 people would deploy in the active receiver station areas 

using pickup trucks on existing roads, ATVs/UTVs on existing roads and on culturally 
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cleared source lines, where necessary, or on foot and by helicopter to access the areas where 

problems arise.  Observers inform the troubleshooters via radio where the problems are.  

Problems include batteries becoming discharged, animals chewing the cables and geophones, 

lightning and electronic failures.  During layout, all needed equipment is placed by helicopter 

within 200 feet of where it would be used.  In the troubleshooting process, equipment may 

need to be carried over steep terrain to replace failed equipment.  Due to the limited access 

and steep terrain in much of the Project Area, individual troubleshooters would often be 

teamed together to share the load and for safety reasons.  Upon notification of a problem by 

the observers, a troubleshooter would drive by truck or UTV to the nearest access point, then 

carry the needed equipment and walk to the required location, replace the equipment, call the 

observer via radio to confirm equipment has been replaced or repaired, wait for a response 

that the problem is repaired or needs further attention, then walk back to the vehicle, carrying 

out the bad equipment for later delivery to a repair station.  Batteries are the most common 

item needing replacement.  There would be a battery and line amplifier deployed at 

approximately 2,000-foot intervals along every receiver line.  Each battery is a sealed lead 

acid 12-volt battery in a water-resistant bag with strap, and weighs approximately 75 pounds.  

Line amplifiers weigh about 4 pounds.  The seismic cables are rolled for carrying ease, each 

one about 200 feet long and weighing about 30 pounds.  Geophone strings weigh less than 5 

pounds each. 

 

In areas with no reasonable vehicle access, troubleshooters may walk to the problem area and 

then out after completing the repair.  A helicopter may bring the needed equipment via long-line 

in a cache bag, and return to carry out the bad equipment in the same manner.  The majority of 

the problems encountered each day are minor and do not delay the recording process.  Other 

problems completely stop the recording of data, and troubleshooters must make repairs before 

recording can resume.  There would be approximately 1,500 batteries deployed on the active 

recording spread during normal operations, with 10 percent requiring replacement each day (150 

batteries). 

 

Troubleshooters also deploy and maintain the transverse line.  The transverse line connects each 

receiver line to a common cable that continues to the recording truck, bringing the data from all 

the receiver lines to the recording electronics.  At some point on each receiver line, a line tap 

electronics box (LAUX)  is installed with one or often two batteries, and a transverse cable takes 

that data at a 90 degree angle to the next receiver line, where another LAUX  is installed on the 

next receiver line, another transverse cable goes to the next adjacent receiver line, and continues 

in this manner until the transverse cable reaches the recording truck.  These transverse cables and 

LAUX  units are often deployed along a road or trail for ease of access and repair.  In the Project 

Area, multiple transverse lines would be deployed to separate recording trucks, in order to more 

efficiently record the large amounts of geophysical data.  The recording trucks would be 

synchronized via radio links to simultaneously record data from the geophones. 

 

5. Pickup Crew:  After recording, receiver lines, geophones, cable and other station equipment 

would be retrieved by personnel on foot and bagged using a reverse procedure of placement.  

The re-bagged equipment would then be moved to a staging area by helicopter. 
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The pickup/cleanup task would proceed concurrently with data acquisition.  All  pin flags, 

flagging, and other debris would be gathered daily as the field groups and crew members 

complete data-acquisition on portions of the Project.  Materials and debris collected by the 

pickup crew would be placed in cache bags to be picked up by the helicopters.  The cache bags 

are then flown to a staging area, all debris is removed, equipment is inspected for damage, 

discharged batteries are replaced with charged batteries, and the bags are prepared to be flown to 

new receiver lines.  In areas of very steep terrain, a ñmountaineering crewò would assist in 

picking up the seismic cables and geophones deployed in those areas. 

 

6. Shooting Crew: The shooting crew consists of 8 to 12 people in 2-man crews, with each 

crew having a shooter and a helper.  A backpack-mounted blasting unit with two-way radio 

and GPS device is carried by the shooter and the helper carries a shovel and 100-foot firing 

line and up-hole geophone.  The crew would also have a map of their assigned source points.  

They would be taken by truck or all-terrain vehicle/utility terrain vehicle (ATV/UTV) to the 

nearest access point, then walk to the first source point.  After locating and testing the 

blasting cap, the shooter informs the observer he is ready to fire and confirms the source 

point number/location with the observer.  The observer then initiates the recording system 

start, digital commands are sent to the blasting unit via two-way radio, the charge detonates, 

data is recorded, and the shooting crew proceeds to the next source point.  Details of the 

shooting crew actions at the source point are in the drilling phase of this seismic survey 

project.  Each of the shooting crews working in the active area has an assigned group of 

source points to detonate each day.  Each crew works independently of the other crews.  As 

each crew locates a source point, they call to the observer via radio and inform their 

locations.  The observer then initiates detonation of the source points as they are called in by 

the different shooting crews. 

 

During normal shooting operations, a source point is detonated every one to two minutes, for 

five to eight hours each day.  Each individual shooting crew may take 5 to 10 minutes to move 

from one source point to the next and prepare for a detonation.  Once on site and prepared for 

detonation, the shooting crew is required to remain stationed at the shot point and guard against 

other personnel entering into the blasting zone. 

 

The recording spread may have electrical problems during the day, and all shooting crews must 

wait for the troubleshooters to make repairs before shooting operations can resume.  In these 

situations, the shooting crews typically will  rest so they will  be fresh once shooting operations 

resume. 

 

7. Coordinators:  The personnel who work at the helicopter staging areas prepare the cache 

bags of seismic equipment as directed by the coordinators.  These bags are then flown and 

deployed on the receiver lines at points designated by the coordinator.  As unused receiver 

lines are picked up, coordinators instruct helicopters where to retrieve equipment and direct 

them where to fly that equipment.  In many areas of the Project Area, cache bags would be 

flown out of and returned to mini-staging locations.  These would consist of a 20- to 30-foot 

trailer pulled with a ¾ or 1-ton truck.  Pilots would drop retrieved cache bags directly onto 

the trailers, which are then pulled to a main staging area for equipment inspection, trash 

removal and disposal.  Likewise, prepared cache bags are hauled by trailer near to that dayôs 
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work area for further deployment by helicopters as previously described.  Coordinators are 

responsible for maximizing efficient use of the helicopters, insuring that all the required 

equipment is dropped at the proper points on the receiver lines, and all equipment along 

ñpicked upò receiver lines is retrieved.  The coordinators work out of small office trailers in 

the field equipped with antennas for radio communication with helicopters and recording 

crews.  Computers are used to document where equipment has been dropped off or picked 

up, programming the helicopter navigation systems for equipment drop and retrieval points, 

inventorying seismic equipment, and other functions.  The office trailers are powered by 

diesel-fueled portable generators mounted on trailers. 

 

8. Buggy Vibe Crew:  XOM/Global anticipates using one or two fleets of buggy vibes in the 

Project Area.  Each fleet has four buggy vibes, an operator for each buggy vibe, and a vibe 

scout to go ahead of the buggy vibes to verify they can get to their assigned source points in a 

safe manner.  A mechanic and buggy service vehicle would also be shared between the two 

fleets.  Each buggy vibe crew receives instructions from the observers as to their assigned 

source points each day.  Buggy vibe operations would be performed during a planned portion 

of each day that is devoted to vibroseis operations.  The recording truck takes 10 to 20 

minutes to change over and prepare for buggy vibe source generation at source points after 

recording energy waves from detonation of shot hole source points.  While vibroseis 

recording is in progress, shot hole explosives detonation or shooting operations would not 

occur. 

 

9. Support Operations:  All  equipment, including the helicopter drills, buggy/track drills, and 

buggy vibes, would be initially brought to the Project Area by transport trucks/tractor trailers 

as part of project mobilization.  Operation of most support vehicles, including pickups, would 

be limited to existing roads and trails.  Buggy/track drills and vibes would be unloaded from 

transport trailers at an appropriate location (road or staging area) within the Project Area.  A 

repair buggy may need to travel off road if  a buggy/track drill  or vibe needs repair and cannot 

return to a staging area or road/trail.  The repair vehicle would limit  travel to routes/areas 

previously surveyed and cleared for archaeological and biological resources.  If  and when a 

repair buggy would travel off road in a surveyed corridor, the buggy would create a new 

track as to not add passes over the same tracks created by a buggy/track drill  or buggy vibes 

when possible. 

 

10. Fueling Operations:  Dedicated diesel fuel trucks (700 to 1,000-gallon capacity diesel 

tanks) would be utilized in the Project Area to refuel buggy/track drill s and buggy vibes, 

Generators, Recording trucks, and ATV/UTVs.  Servicing and refueling of Drill  and Vibrator 

buggies would occur at designated staging areas and mobile service vehicles would be 

restricted to existing roads/trails.  Each fuel truck would have spill containment kits on board, 

including absorbent pads and berms, shovels, buckets or barrels for contaminated soil.  

Primary fuel storage tanks would be located at main staging areas on private lands.  Pickup 

trucks and passenger vans would fuel at the main staging areas where fuel storage is located.  

Many of the trucks used to transport personnel to the field have additional fuel tanks 

mounted in the truck bed.  These tanks (50 to 75 gallons capacity) would also be used to 

refuel some buggy/track drill s, buggy vibes, and field generators. 
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Heli-portable drills are refueled by jet fuel contained in ñJerry cansò flown to the location in steel 

baskets, and poured into the tanks by hand.  Helicopter fueling would only be performed at 

designated helicopter landing zones within designated staging areas, per XOM Aviation 

requirements.  Helicopter service vehicles would have tanks for fueling helicopters at these 

locations.  A portable (trailer-mounted) fuel tank may be utilized at main staging areas to support 

both drilling and recording operations.  This tank would be filled at a main jet fuel storage 

facility at a main staging area each day, and towed to a designated field helicopter landing zone.  

Primary fuel storage tanks for jet fuel would be located at a main staging area on private lands. 

 

WORK  AREAS, FACILITIES,  AND ACTIVITIES:  

 

Staging Areas:  Both shot-hole drilling operations and data acquisition efforts would require 

areas for staging and storing equipment and materials, temporary housing facilities and 

explosives storage.  XOM/Global proposes to establish 8 primary or main (1 to 3 acres) staging 

areas, 51 dril l/recording staging areas (0.5 to 1.0 acres), 55 minor staging areas (less than 0.5 

acres), one temporary housing facility location on private lands, and one explosives storage site 

on private lands within or immediately adjacent to the Project Area (Table 1)(Figure 3).  

XOM/Global also proposes to use as many as 39 temporary landing sites (less than 0.5 acres) to 

drop off and pickup personnel and geophones/cables.  Many of the temporary helicopter landing 

sites would be incorporated within the approximately 153 staging areas of all types identified in 

2008.  The landing zones may be used for safety landing or medical evacuation points for 

helicopters.  Proposed locations were selected to maximize use of previously disturbed areas 

including existing well pads.  Additional helicopter-only landing sites may be identified and 

utilized in 2009, pursuant to XOM Aviation guidelines. 

 

Main Staging Areas:  Eight, one- to three-acre sites within the Project Area are proposed for 

storing equipment, refueling the helicopter (helicopter service and fuel truck), and sling-loading 

bundles of equipment for helicopter transport (Table 1)(Figure 3).  Six would be located on 

previously disturbed federal lands; two sites would be located on undisturbed federal lands.  

Several equipment trailers could be parked at one or more of the main staging areas for the 

duration of the Project.  Mobile equipment would use existing roads to move from staging area 

to staging area.  Some mowing or clearing of vegetation within the staging areas may occur to 

reduce fire hazards. 

 

Main staging areas may have up to four, 53-foot box trailers for equipment storage and transport, 

a helicopter landing zone coordinator office trailer, a battery charging trailer, generator, various 

small trailers being loaded or unloaded for satellite staging grounds, and crew trucks.  There 

would be a designated landing zone for helicopters, roped-off per XOM Aviation requirements.  

A boom-truck with a small crane for loading and unloading cache bags from trailers would also 

be used at main staging areas.  Spare seismic cables, geophones, batteries and electronic boxes 

are typically stacked on the ground in these areas along with cache bags filled with equipment 

ready to be deployed. 

 

Drill/Recording Staging Areas:  Fifty-one (51) sites (0.5 to 1.0 acre each) have been identified 

for use as drill/ recording staging areas on federal and private lands and would be used principally 

by the shot-hole buggy drilling crews to stage their equipment and to provide additional staging 
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support to the recording crew (Table 1) (Figure 3).  Drilling equipment may use these areas for 

overnight or temporary parking.  In addition, 57 sites (less than 0.5 acre each) have been 

identified for heli-portable drill/ recording usage.  Sixty-six of the 108 drill/recording staging 

sites would be located on previously undisturbed federal lands (Table 1) (Figure 3). 

 

The smaller drill/ recording staging areas would support one or two vehicles and a small trailer 

with a fuel tank and tools to service/refuel the helicopters during their operations in the immediate 

vicinity of the drill  staging area.  After drilling equipment has vacated these sites, recording 

equipment would be staged at many of them or they would be used as recording truck locations.  

Mobile equipment would use existing roads to move from staging area to staging area.  Some 

mowing or clearing of vegetation within the staging areas may occur to reduce Fire Hazards. 

 

Temporary Housing Facilities:  A single temporary housing facility would be located on private 

lands in Section 11, T3S, R98W.  All  required permits from state and Rio Blanco County would 

be obtained by the firm contracted to build and operate the facility.  The facility would occupy 

up to 15 acres which would be used to house personnel during the survey, drilling, and recording 

operations.  Facilities on site would include mess hall, sleeping quarters, enclosed shower and 

enclosed toilet facilities, parking area, helicopter landing site, meeting/recreational facilities, 

equipment storage, fuel storage, and offices.  The facility would function as the primary 

command/control center for the Project. 

 

Explosives Storage Sites:  The explosive shot and blasting cap magazines would be temporarily 

located at a previously disturbed site on private lands in NESW of Section 20, T2S, R97W.  This 

location on private land would optimize public safety in compliance with Bureau of Alcohol, 

Tobacco, and Firearms and Explosives requirements.  Explosives storage would consist of 

parking one or two secured semi trailers for the duration of the drilling period.  All  BATF and 

DOT guidelines and regulations would be followed for storage, transport, handling, and 

inventory of explosives.  These regulations include compliance with safe distances to 

houses/structures, posting of warning signs near the magazines, deployment of fire extinguishers 

for ready access, grounding of storage containers to prevent static electricity discharge, and 

securing locks under protective covers. 

 

Landing Sites/Zones:  A total of approximately 74 (Figure 3) safe landing zones (LZs) may 

potentially be used by helicopter operations during the drilling and acquisition phase.  Of the 74 

safe LZs for helicopters, an estimated 37 LZs (less than 0.5 acre each) would not be co-located at 

the previously described staging areas, and 27 have been identified on undisturbed federal lands.  

The 37 remote or helicopter-access-only LZs as well as the 37 sites located at staging areas would 

be used to briefly land a helicopter and to drop off/pickup personnel and geophones/cables.  These 

sites may also be used for emergency landings, including medical evacuations, during all phases 

of the proposed seismic survey project.  XOM Aviation guidelines/inspections would determine 

which of these sites would be used for helicopter landing sites. 

 

Water Requirements:  A maximum of 30,000 gallons (0.09 acre feet) of water would be obtained 

through a local contractor and water provider in good standing for the seismic survey drilling 

program.  A maximum of 370,000 gallons (1.2 acre feet) of potable water for the temporary 

housing facility would also be secured from approved and permitted local water provider and 
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transported by local contractors.  Ongoing dust suppression programs within the Project Area are 

anticipated to be sufficient to address any minor incremental increase in dust that would result 

from implementation of the proposed seismic survey program. 

 

Helicopter Operations:  Up to 10 helicopters would be in use at the peak of drilling and recording 

operations in the Project Area.  Four to five helicopters would be necessary to support the 

drilling crews, and another four to five would be required for recording operations, including 

spare helicopters required to replace operational units for maintenance.  All  helicopter operations 

would be conducted in compliance with XOM Aviation guidelines, Global operational safety 

standards, and Federal Aviation Administration (FAA) regulations.  Helicopters would primarily 

be used to transport equipment via long line to source and receiver points.  Some operations in 

areas with limited access may require personnel to be dropped off or picked up via helicopter, 

landing only at approved sites within the Project Area.  Zones/areas within the Project Area 

requiring avoidance of helicopter operations (ñNo-Fly Zonesò) would be provided by the 

surveyors to the coordinators, and then programmed into the GPS navigation systems of all 

helicopters in the fleet. 

 

Helicopter landing/takeoff areas would be designated at selected staging areas in the Project Area.  

In addition, some helicopter-only landing sites areas have been and would be designated in areas 

with no vehicle access.  These areas would be inspected and approved for use by XOM Aviation 

prior to use.  Some hand clearing of vegetation at these sites may be required in order to keep brush 

a safe distance away from rotating blades of the helicopters.  These sites would be selected in areas 

where only low-growing brush (typically sage or greasewood) would need to be cut to a level of 12 

to 18 inches above ground level, and the cuttings disposed of well away from the landing site to 

prevent them from blowing into the air due to rotorwash.  No machinery or chainsaws would be 

used for brush clearing and machetes, lopping shears, or brush axes would be utilized.  We 

anticipate only 15 to 20 such sites would be required.  They would be designated with wooden 

lathe, rope, and flagging outlining a circle of approximately 80 to 100 feet in diameter. 

 

SURFACE USE ASSOCIATED WITH  THE PROJECT 

 

Proposed surface uses and resulting effects associated with drilling shot holes, conducting 

vibroseis source operations, and areas required for temporary staging and storage are shown in 

Table 1. 

 

Table 1.  Source Generation and Associated Surface Use for  the Proposed Piceance Creek 

3D Seismic Survey Project 

Activities/ 

Facilities 

Source Points &  

Staging Areas 

EFFECTS 

New Surface 

Disturbance  
Off -road Use 

Quantity   

(total / 

new surface use) 

Acreage
1
 Acreage

1
 

FEDERAL  LANDS    

Drilled  Shot Holes    

Buggy/track Drills 

 
2,156 0.7 147.3 

Heli-portable Drill  11,415
2
 3.5 N/A 



 

CO-110-2008-036-EA 22 

Activities/ 

Facilities 

Source Points &  

Staging Areas 

EFFECTS 

New Surface 

Disturbance  
Off -road Use 

Quantity   

(total / 

new surface use) 

Acreage
1
 Acreage

1
 

Subtotal 13,571 4.2 147.3 

Buggy/Track Drill  Access 60,792 feet N/A 22.4 

Vibroseis Source ï Buggy Vibes 3,638  / 1,291
3 

N/A 374.9 

Buggy Vibes Access 18,713 feet N/A 6.9 

Staging Areas    

Main Staging 8 / 2 6.0 N/A 

Drill/Rec. Staging 
50 / 26 (0.5-1.0 acre) 

55 / 37 (<0.5 acre) 

26.0 

18.5 

N/A 

N/A 

Temporary Housing 0 0 N/A 

Explosives Storage 0 0 N/A 

Landing Zones 36 / 26 13.0 N/A 

Subtotal 

 

 

149 / 92 63.5 N/A 

Federal Total N/A 67.7 551.5 

 

PRIVATE  LANDS    

Drilled  Shot Holes    

Buggy Drill  408 0.1 27.9 

Heli-portable Drill  533 0.2 N/A 

Subtotal 941 0.3 27.9 

Vibroseis Source 291 / 1
4
 N/A 0.3 

Staging Areas    

Main Staging 0 / 0 

   

 

 

0 N/A 

Drill /Rec. Staging 
1 / 1 (0.5-1.0 acre) 

2 / 2 (<0.5 acre) 

1.0 

1.0 

N/A 

N/A 

Temporary Housing 1 / 0 0 N/A 

Explosives Storage 1 / 0 0 N/A 

Landing Zones 1 / 1 0.5 N/A 

Subtotal 6 / 4 2.5 N/A 

Private Total N/A 2.8 28.2 

 

TOTAL  N/A 70.5 579.7 
1 Basis for assessment of acreage of surface use by seismic source: 

 

Buggy/Track Drill s ï Surface Disturbance would occur within a 4-foot diameter circle centered on the 4-inch diameter drill  and shot 
hole location; 13 square feet x number of shot holes / 43,560 square feet per acre = number of acres.  Shot holes would be backfilled, 

and the cuttings would be leveled by spreading. 

 
Distance between source points (shot holes) is 186 feet.  Multiplied by a factor of 2.0 to account for tortuosity of the route between 

source points and travel between lines; width of maximum possible effects from passage of buggy/track drill  vehicles would be eight 

feet; surface effects at a shot point would be kept within the area for buggy drill  activity; 186 feet x 2.0 x 8 feet x number of source 
points / 43,560 square feet per acre = number of acres.  Surface effects from passage of buggy/track drill  would be temporary (<1 year). 

 

Heli-portable Drill  ï Surface Disturbance would occur within a 4-foot diameter circle centered on the helicopter-placed drill  and the 
shot hole location; 13 square feet x number of source points / 43,560 square feet per acre = number of acres.  Shot holes would be 

backfilled, and the cuttings would be spread. 

 
Buggy/Track Drill  Access ï Surface effects of off-road use for cross-country travel by buggy/track drills to reach source lines: length of 

access routes x 2 (tortuosity) x 8 foot width of buggy/track drill  vehicles / 43,560 square feet per acre = number of acres.  Surface effects 

from passage of buggy/track drill  would be temporary (<1 year). 
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Vibroseis (buggy vibes) -  Distance between off-road source points is 186 feet.  Multiplied by a factor of 2.0 to account for tortuosity of 

the route between source points and travel between lines; width of maximum possible effects from passage of staggered buggy vibe 

vehicles (4) would be 34 feet; surface effects at a shake point would be kept within the width of the buggy vibe vehicles; 186 feet x 2.0 
x 34 feet x number of source points / 43,560 square feet per acre = number of acres.  Surface effects from passage of buggy vibes would 

be temporary (<1 year).  Approximately 75 percent of the vibroseis source points are located on existing roads in the Project Area. 

 
Buggy Vibe Access ï Surface effects of off-road use for cross-country travel by buggy vibes to reach source lines: length of access 

routes x 2 (tortuosity) x 34 foot width of staggered buggy vibe vehicles / 43,560 square feet per acre = number of acres.  Surface effects 

from passage of staggered buggy vibes would be temporary (<1 year). 
 

Staging Areas/Temporary Housing/Explosives Storage Areas/Landing Zones 

 

Main Staging Areas ï Eight (8), three-acre Main Staging Areas would be located on federal lands; 6 on previously disturbed federal 

lands and 2 on undisturbed federal lands. 

Drill/Recording Staging Areas ï 66 of a total of 108 Drill/Recording Staging Areas would be located on previously disturbed 
locations.  As many as 63 Drill/Recording Staging Areas would be located on previously undisturbed federal lands. 

Temporary Housing ï one 15-acre temporary housing facility would be located on private lands near the Project Area. 
Explosives Storage Area ï a single one-acre storage area for the explosive shot hole charges would be located on a previously 

disturbed location on private lands in the Project Area. 

Landing Zones ï 26 half-acre (maximum) helicopter-only landing sites (temporary use) supporting the Project could be located on 
previously undisturbed federal lands where safe and permitted. 

 
2 Heli-portable shot hole count includes 1,989 source points to be drilled, charged, and shot as part of the 2D test program. 
 
3 Of a total of 3,638 vibroseis source points located on federal lands, 2,347 are located on existing roads and trails of the road network within the 

Project Area.  The remaining 1,291 vibroseis points would be accessed off road by buggy vibe cross-country travel. 
 
4 Of a total of 290 vibroseis source points located on private lands, all but one source point are located on existing roads. 

 

Temporary (one growing season) to short-term (one to three years) surface use/disturbance 

proposed for seismic survey operations, including buggy/track drill  passage to source locations, 

buggy/track drilling, buggy vibe passage to source locations, and heli-portable drilling will  total 

approximately 650.2 (1.2 percent) of the estimated 52,500-acre Project Area and approximately 

619.2 acres of BLM-administered federal lands within the Project Area (Table 1).  Off-road 

surface use will  be limited to passage and tracking of rubber tire-equipped or rubber tracked, 

8-foot wide buggy/track drills and 11-foot wide buggy vibes (4) and in limited use of cleared 

source lines by ATVs/UTVs to access remote receiver lines and troubleshoot defective recording 

equipment at those remote locations. 

 

Reclamation:  Reclamation would take place as the Project progresses and where needed.  In 

addition, where determined necessary by the BLM or the private landowner, the operator would 

rake out vehicle tracks visible from existing roads or trails and stand up compressed vegetation 

to disguise the seismic lines and discourage use by recreational off-highway vehicles (OHVs).  

Where needed, vehicle track depressions/ruts would be raked out to approximate the original 

contour.  As specified by the BLM or private landowners, compacted areas (areas compressed 

and hardened by the weight of vehicles) such as main and drill  staging areas, temporary housing 

facility, and explosives storage locations would be scarified; (the breaking up of the compaction) 

to improve water filtration, reduce surface runoff, provide a seedbed for the reestablishment of 

vegetation, and discourage subsequent OHV use.  All  scarified areas would be reseeded with a 

mix of native plant species on a site-specific basis as determined by the BLM/landowner.  When 

operations are complete, signs and barricades would be placed in appropriate areas as deemed 

necessary by the BLM to discourage the use of seismic lines for recreational OHV travel. 

 

Project Activities and Schedule 
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Seismic survey activities would proceed from the northern side of the Project Area to the south 

beginning approximately May 1, 2009 and conclude by December 31, 2009.  Specific activities 

in order of occurrence would include: 

 

1. Establishment of the temporary housing facility/operation base on private lands near the 

Project Area would commence in January 2009 in order to be complete and ready for 

occupation in April  2009. 

 

2. Survey activity would commence in early May 2009.  Hazard Surveyors would begin 

mapping/updating all new roads, wellpads, pipelines, and begin contacting the ñOne-Callò 

system to locate all buried pipelines, cables, and objects requiring avoidance.  Field Survey 

crews would begin surveying Source Points to provide locations for first heli-portable-drilling 

activities to begin, followed by buggy/track drilling activities. 

 

3. The duration of shot hole drilling and charge placement is projected to be approximately 4 

months and would begin mid-May 2009 with heli-portable drilling operations.  The explosive 

charges or shot would be loaded into each shot hole immediately following drilling, charge 

placement, and then backfilled/plugged/backfilled to the surface.  Buggy/track drilling 

operations would commence in late May 2009. 

 

4. Placement of geophones would begin as the drilling operations near 50 percent completion, 

which is anticipated to occur mid-July 2009.  Placement of southwest to northeast lines of 

geophones, would begin along the north edge of the Project Area, and migrate to the south as 

the receiver array/spread shifts generally to the south. 

 

5. Controlled detonation of explosive shots and recording would begin shortly after placement 

of the initial grouping of receiver stations/geophones.  Time between detonations is typically 

a minimum of 1 to 2 minutes and can take longer depending on terrain and accessibility of 

shot points to the Shooting Crew.  Shot points on a source line situated between two receiver 

lines would be detonated individually.  Shot detonation activities would progress east to west 

between receiver lines.  Vibroseis source generation (buggy vibe) operations would 

commence as needed, when the active recording spread is centered on source points suitable 

for buggy vibes. 

 

6. After all source generation is completed for a grouping between two receiver lines, the 

farthest north receiver line would be picked up and moved south (ñleap-frogò) and laid out to 

form the new southern edge of the receiver spread prior to re-initiating source generation 

(detonations and/or vibroseis shaking). 

 

Mobilization, drilling, recording, and demobilization are expected to take about seven months, 

beginning early May and ending in December, and assumes seismic survey operations would 

occur 7 days a week. 

 

Workforce 
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A Survey crew of 40 personnel would require approximately 4 months to complete the GPS 

survey activities which would locate all source and receiver points.  A work crew of 

approximately 80 personnel would be required for approximately four months to mobilize and 

complete the shot-hole drilling program.  Approximately two months after the start of drilling, an 

additional work crew of 100 personnel would be required for the remaining months to mobilize 

and complete recording and data acquisition and to conduct demobilization activities for the 

Project.  The work crews responsible for survey and drilling programs would depart upon 

completion of those phases of the Project.  During the final two months of the Project, 

approximately 100 personnel would be on site daily. 

 

Applicant-committed Environmental Protection Measures 

 

The specific environmental protection or mitigation measures listed below by activity or 

environmental resource area would be incorporated into the applicantôs proposed action as 

integral components of the proposed project. 

 

Fire Protection 

 

 Vehicles with catalytic converters would be restricted to existing roads and trails; parking or 

idling would not be permitted on segments of roads or trails with vegetation taller than the 

vehicles undercarriage. 

 Off-road buggy/track drills and buggy vibes would be diesel-powered with either no catalytic 

converters or with converters located above and away from ground vegetation. 

 Utility  vehicles (UTVs, larger ATVs) would be diesel-powered and equipped with spark 

arrester type mufflers. 

 All  on- and off-road vehicles would be equipped with fire extinguishers and shovels. 

 Helicopter landing zones at each main and drill/recording staging site/area would be 

equipped with fire extinguishers. 

 Fire protection-related operational procedures to be followed: 

o All  brush build-up around mufflers, radiators, headers, and other engine parts would be 

avoided; periodic checks would be conducted to verify compliance. 

o Smoking would only be allowed in company vehicles and/or designated smoking areas; 

all cigarette/cigar butts would be discarded in appropriate containers and not thrown on 

the ground or out of vehicle windows. 

o Uncontained campfires of any kind would be prohibited. 

o Portable generators used in the Project Area would be required to have spark arresters. 

o XOM/Global would coordinate project activities with appropriate fire personnel in the 

BLM Meeker field office to optimize BLMôs fire fighting response and to avoid conflicts 

between fire fighting operations and seismic survey air and surface operations. 

o A fire communications protocol would be developed by XOM/Global in cooperation with 

the BLM and Rio Blanco County to facilitate emergency contacts. 
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Hazardous and Solid Waste Management / Trash Disposal 

 

 Fuel and lubricants would be temporarily stored in transportable containment trailers or 

vehicles at main and drill /recording staging areas as specified by the appropriate surface 

management agency (SMA) to minimize potential for accidental releases/spills. 

 Any spill or leak of diesel fuel, jet fuel, hydraulic fluid, lubricating oil, or coolant, including 

any contaminated soil material, would be picked-up/excavated and placed in an appropriate 

container for transport to an approved disposal site. 

 All  solid waste or trash, including flagging, stakes, and cap leads would be picked-up and 

disposed of at an appropriate site (most likely the Rio Blanco County sanitary landfill west of 

Meeker, CO.) 

 Commercially-serviced portable toilettes would be provided at staging areas for the duration 

of the project. 

 No potentially harmful materials or substances would be left on, or in the vicinity of, the 

Project Area after completion of the project. 

 

Existing Facilities, Rights-of-Way (ROWs), and Livestock Management 

 

 XOM/Global would maintain a safe operating buffer between shot holes and existing 

facilities, including oil and gas wells, pipelines, and electrical utility lines, based on 

regulations and accepted industry standards. 

 Temporary gates would be used for crossing fences whenever practicable.  If  a vehicle must 

cross through a fence other than at an existing gate, H-braces would be installed on either 

side of the proposed opening to support the existing fence prior to cutting the opening.  A 

temporary gate or fence would be installed to prevent undesirable livestock movement 

between pastures.  Upon termination of activities, the temporary opening would be 

permanently wired shut and the wires stretched to their original tension. 

 Any existing facilities related to range management in the Project Area that are impacted by 

the proposed seismic survey would be repaired or replaced as soon as practical. 

 XOM/Global would coordinate seismic survey operations, including helicopter activity, with 

affected private landowners, grazing lessees, and the BLM, who are actively managing 

livestock in the Project Area to avoid or minimize adverse impacts to condition and 

movement of animals for the duration of the proposed project.  Helicopters would fly at a 

safe distance above the ground/canopy and would avoid any inadvertent driving/herding of 

livestock. 

 Seismic survey crew personnel would be instructed to minimize contact and to avoid 

harassment of livestock. 

 Source points would be located a minimum distance of 300 feet from stock pond dams. 

 

ACECs 

 

 All  forms of vehicle travel within the boundaries of Ryan Gulch and Dudley Bluffs ACECs 

would be restricted to only those roads approved by the BLM for use within the boundaries 

of the two ACECs. 

 Seismic operations within the ACEC boundaries would be limited to survey of source and 

receiver points; heli-drilling of shot holes; helicopter support of receiver deployment and 
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pickup, pedestrian lay down, trouble shooting, and pickup of receiver lines; and the 

pedestrian detonation of explosive shots ï activities within the ACECs would be further 

constrained by presence of SSS plants and habitat and the mandated avoidance of activities 

within these mapped habitats. 

 

Public/ Safety 

 

 To protect against injury from rock falls, both buggy-drill  and heli-portable-drill  locations 

would be set back from escarpments as necessary to prevent potential rock displacement and 

fall from high up on canyon sideslopes when a source point charge is detonated. 

 Vehicle traffic including ATVs and UTVs would be restricted to BLM-approved existing 

roads and trails, with the exception of the buggy/track drills and buggy vibes. 

 Vehicle speeds would be limited to maximums set for main access roads; project vehicles 

would travel at slower speeds appropriate for the more primitive road and trail conditions and 

for cross-country travel (buggies only). 

 XOM/Global would post signs at locations along roads entering the proposed Project Area to 

alert people entering the area that seismic operations would be occurring, including the dates 

and more specifics as to the area of activity. 

 XOM/Global would stay at least 100 feet away from shot holes during detonation, and other 

people would be kept at least 300 feet away from shot holes during detonation.  Personnel 

would be posted to prevent people from unknowingly entering an area where explosives in 

shot holes are being detonated. 

 Survey crewmembers would wear hardhats, safety goggles/glasses, and safety vests where 

required. 

 XOM/Global requires their personnel and subcontractors to wear hunter orange or other 

appropriate bright and/or reflective attire during the hunting season as a safety precaution. 

 Helicopters would follow flight paths chosen to be efficient while also being in compliance 

with activity-specific aviation operational safety standards for flight altitudes. 

 Helicopter operations would take precautions to avoid or minimize activity near people on 

horseback or leading horses. 

 Explosives and detonator caps would be stored in or near the Project Area on private lands in 

large, secure magazines (large locked steel boxes) per Federal Bureau of Alcohol, Tobacco, 

and Firearms and Explosives (ATF) requirements.  Signage would comply with ATF 

requirements. 

 Transportation of explosives and detonator caps would comply with DOT regulations. 

 

Air  Quality 

 

 Dust abatement measures (SMA-approved) would be applied on federal and county roads as 

mandated by the applicable SMA. 

 All  vehicles and construction equipment would be properly maintained to minimize exhaust 

emissions and would be properly muffled to minimize noise. 
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Floodplains, Streams, Springs, and Wetlands/Riparian Areas 

 

 XOM/Global would not take vehicles or drill/shoot/shake on federal lands within 100 feet of 

a wetland or riparian area, or within 100 feet of a water well except on existing roads or as 

otherwise approved by the BLM. 

 To avoid or minimize potential stream bank destabilization that may result from source-

generated ground vibration, the peak particle velocity within 200 feet of any perennial 

surface waters would not exceed 1.0 inches per second. 

 No drilling or shooting would occur within 660 feet of any spring on federal lands unless 

approved by the BLM. 

 Cross-country buggy and track vehicle travel would avoid crossing intermittent/ 

ephemeral stream channels where bank heights more than 2 feet above channel bottom are 

present. 

 Shot holes would not be drilled in intermittent/ephemeral channels. 

 Approximately 1.3 acre feet of water needed for seismic survey operations (drilling and/or 

dust abatement) would be obtained from appropriate municipal or private sources. 

 Water/water table encountered while drilling a shot hole on federal and private lands would 

be recorded and provided to the WRFO and/or State of Colorado within five business days. 

 

Paleontology 

 

 XOM used the services of a qualified paleontologist to complete a field survey and evaluation 

of federal lands for paleontological resources within the Project Area with focus on those 

portions of the Project Area which presented surface exposures of rock outcrop and potential 

paleontological resources.  Any previously unrecorded exposures observed during the field 

survey were recorded.  No finds of importance of vertebrate fossils or other fossils of 

significance were made during the 2008 survey of the Project Area. 

 Should any paleontological resources be discovered during seismic survey operations, the 

discovery would be reported immediately to the appropriate SMA or landowner. 

 

Prime Farmland, Soils, Vegetation, & Invasive, Non-native Species (Weeds) 

 

 Impacts to Prime Farmland (irrigated) would be minimized through coordination of seismic 

activities with private landowners to minimize or avoid impacts to crop productivity as 

agreed to by land owners and XOM. 

 Cross-country, off-road and off-trail travel by 4X4 buggy drills and buggy vibes and track 

drills would be limited to slopes less than or equal to approximately 25 percent.  Other 

vehicles including ATVs and UTVs would be restricted to existing roads and trails, with an 

exception where an ATV or UTV would be used to troubleshoot defective recording 

equipment located in remote parts of the Project Area. 

o On a limited basis, an ATV or UTV would be used to access remote receiver lines and 

recording equipment by traversing cross-country along accessible (low risk for 

ATV/UTV  use) source lines. 

o ATV/UTV  activity would be confined to the source lineôs 100-foot wide cleared area of 

potential affect (APE) for cultural resources. 
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o At points of departure from existing roads, ATVs/UTVs would leave the road at an 

oblique angle before turning to travel down the cleared source line ï vegetation along the 

road and up to approximately 50 feet away from the road tracked by the ATV/UTV  

would be raked and/or lifted-up to restore to the extent possible the appearance of natural 

vegetative cover and to remove evidence of ATV/UTV  tracks leading away from the 

road. 

 Off-road buggy vehicle traffic would be planned to minimize the number of passes over the 

same ground, and to minimize the potential for excessive damage to vegetation, soil 

compaction, and where present, biological soil crusts. 

 In areas of older stands of pinyon, juniper, or other trees, XOM/Global would avoid 

damaging or limbing trees, that are 4 inches in diameter or greater at two feet above the 

ground.  Should the presence of larger trees (greater than 4 inches) form a barrier to passage 

of buggies within the archaeologically-cleared, 100-foot wide corridor for source lines, no 

more than one large tree per every 100 feet would be cut down and pulled to one side to 

allow passage of buggy vehicles.  The knocking-down or cutting of large trees would be 

avoided wherever possible. 

 In areas of dense brush and smaller trees, access to receiver lines by personnel on foot laying 

our receiver geophones and lines would be facilitated by hand-cutting pathways through the 

dense vegetation.  The cuts would not be aligned so that a line of sight of more than 200 feet 

would be created.  Cuts would also not start until off and away from roads or trails so that the 

cuts would not be noticeable to passing recreationists or other users. 

 Off-road buggy/track drills and buggy vibe operators would be instructed to travel cross-

country at speeds of less than 15 miles per hour to minimize potential impacts to soils and 

vegetation. 

 The spinning and sliding of all buggy vehicle tires and track drillsô tracks would be avoided 

where possible to minimize potential impacts to soils and vegetative cover. 

 All  vehicle activities shall cease when soils or road surface become saturated to a depth 

where rutting to a depth of three inches results from vehicle passage unless otherwise 

approved by the Authorized Officer (BLM 1997a). 

 Buggy and track drill  operators would be directed to approach road and trail crossings at a 

reduced angle so as to have the tracks be less noticeable to recreationists. 

 Signs requesting recreationists to remain on existing roads and trails would be posted as 

required by the BLM. 

 In the event more excessive surface effects are caused on federal lands from buggy drill , 

track drill,  or buggy vibe passage, areas would be reseeded, on a case-by-case basis as 

deemed necessary by the BLM. 

 Prior to use within the Project Area, off-road equipment/vehicles would be power-washed, 

especially the undercarriage, to remove soil and weed seed prior to entering public or private 

lands. 

 Areas affected by project-related activities would be monitored for potential sites of invasive, 

non-native species or weeds infestation.  Infestations would be treated as necessary and as 

approved by the appropriate SMA to control and prevent the additional spread of weeds. 

 Project personnel would be instructed to not collect special status plants, per federal law, 

unless properly permitted by the FWS or BLM. 

 

Wildlife 
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 Assuming an approximate start date of May 1, 2009 for the seismic survey project and an 

anticipated seven month duration for completing the survey, XOM/Global expects to 

complete the proposed seismic survey prior to the stipulated date of December 1, 2009 for 

excluding activity within elk and mule deer crucial winter range. 

 The proposed seismic survey would comply with the White River RMPôs wildlife  seasonal 

restrictions on federal lands unless an exception is requested and granted by the BLM. 

 XOM/Global helicopter and overall seismic survey operations on federal lands would be 

coordinated with the BLM to avoid where possible and generally minimize impacts to 

wildlife within the Project Area. 

 

Threatened, Endangered, Candidate, Proposed and Sensitive Plant and Animal Species 

 

 Project activities would be conducted in compliance with the applicable requirements of the 

Endangered Species Act of 1973, as amended. 

 Prior to commencement of each phase of operations, survey crew members would be briefed 

on the critical elements of compliance with the Endangered Species Act of 1973, as 

amended.  Crew members would be given training in identification of SSS plants and their 

habitat to aid in avoiding impacts. 

 All  water used on the project would be obtained from a municipal water supply or private 

sources.  Water use would be limited to that required for the drilling of a small number of 

shot holes and for dust suppression when required by the appropriate SMA. 

 Federally listed T&E and BLM-designated sensitive plant species, together referenced as 

special status species (SSS) and their occupied habitats would be avoided by all seismic 

survey activity. 

o Field surveys for federal SSS plant species were completed spring/summer of 2008 to 

identify SSS plant species locations in support of avoidance planning (HWA 2008). 

o Where necessary, project-related actions and/or locations of activities were modified or 

re-located to avoid impacts to SSS plants: 

-  With consideration of topography and slope, all source points were located a 

minimum of 100 feet away from mapped occupied SSS plant habitat boundaries both 

within and outside the two ACECs in the Project Area. 

-  All  receiver points were located outside of mapped occupied habitat for SSS plants 

both within and outside of the ACECs in the Project Area, with the exception of 

several receiver points that were located within mapped habitat but in localized, non-

habitat substrate and away from occupied locations. 

-  Receiver lines/cable would be laid through mapped SSS plant habitat; however, 

routes were surveyed and marked with lathe/flagging in 2008 to direct surveyors in 

spring 2009 and subsequently to direct seismic survey personnel to follow cleared 

routes through occupied habitat to hand-carry and lay receiver line cable within these 

SSS plant habitats. 

o With private landowner approval, field surveys for SSS plant species would be conducted 

in spring of 2009 in suitable habitat to locate occupied habitat and to allow for avoidance 

of impacts to the SSS plants. 
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o Impacts to nesting sagebrush-obligate passerine birds would be avoided/minimized by 

keeping off-road vehicles out of sagebrush habitat in compliance with sage-grouse 

nesting habitat stipulations from April  15 through July 7. 

o Impacts to nesting migratory passerine birds associated with pinyon-juniper woodlands 

would be minimized by avoiding trees where ever possible, by avoiding damage or 

breaking of limbs of larger trees, and by limiting the cutting or felling of trees to only 

those posing an impasse to buggy drills or track drills within a dense stand of trees. 

o Impacts to migratory passerine birds occupying habitats on steep rugged terrain would be 

minimized by seismic activities and vehicles avoiding slopes greater than approximately 

25 percent. 

o Impacts to northern leopard frogs would be avoided by prohibiting drill/shot holes within 

660 feet of springs, approximately 200 feet of flowing streams or water, and 100 feet of 

riparian areas and wetlands unless otherwise approved by the appropriate SMA. 

o No drilling would occur and no explosives would be detonated during raptor seasonal 

timing restriction periods within BLM-stipulated buffer zones of active nests (See Raptor 

Buffer and Timing Stipulations below).  Field surveys for raptors were completed 

spring/summer of 2008 to identify active and inactive raptor nest sites in support of 

avoidance planning (HWA 2008).  Helicopter flight operations would be permitted to fly 

within BLM-stipulated buffer zones of active nests as determined and located during 

raptor surveys in spring of 2009 provided they maintain a minimum flight level of 300 

feet above the ground level.  Subsequently, survey pin flags, seismic cables, and 

geophones would be placed by walk-only, carry-only methods through the active nest 

buffer zones during the stipulated nesting period if  required for Recording Operations. 

 

Raptor Buffer  and Timing Stipulations 

 
Site Type Species Buffer  Timing 

 
Nest sites TECP & BLM sensitive spp. 0.5 mile Apr 1 ï Aug 15* 

 Bald eagle 0.5 mile Dec 15 ï Jul 15* 

 Golden eagle 0.25 mile Feb 1 ï Aug 15* 

 Great horned owl 0.25 mile Feb 1 ï Aug 15* 

 All  other raptor spp.(except American Kestrel) 0.25 mile Apr 1 ï Aug 15*  
Winter roosts Bald eagle 0.5 mile Nov 15 ï Apr15 
* Timeframes for prohibiting activities around active nests sites or until dispersal of young. 

 

 No buggy- or heli-drilling or shot hole explosives detonation on public lands would be 

permitted within BLM-designated greater sage grouse nesting habitat (suitable nesting cover) 

from April  1 through July 7. 

 

Cultural Resources 

 

 XOM has utilized the services of a qualified archaeological firm to complete Class I and 

Class III  cultural resource surveys along and near the source lines as staked on the ground 

and where permitted by the landowner.  In addition, off-road buggy drill  access routes have 

also been inventoried.  Any previously unrecorded prehistoric or historic archaeological sites 

and properties discovered during the new inventory have been recorded. 
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o Approximately 39 staging/recording areas located on federal lands were not inventoried 

summer of 2008.  These areas would be inventoried in spring of 2009 and the location of 

buffer areas for cultural resources that conflict with any of the staging/recording areas 

would be shared with the project surveyors so staging/recording areas can be moved 

outside of the cultural resource buffers prior to project initiation. 

o Two irregular blocks west of Piceance Creek containing approximately 10,013 feet of 

source line within the Project Area that were not covered in 2008 inventories within the 

Project Area would be inventoried in the spring of 2009.  The location of buffer areas for 

cultural resources that conflict with any of the source points would be shared with the 

project surveyors so source points can be moved outside of the cultural resource buffers 

prior to project initiation. 

o Approximately 3,458 feet of buggy access routes that were not covered by inventory 

during the summer of 2008 would be inventoried in spring of 2009 and the location of 

buffer areas for cultural resources that conflict with any of the staging/recording areas 

would be shared with the project surveyors so access routes can be altered to avoid 

cultural resource buffered areas prior to project initiation. 

 Class I and III  surveys and reporting were completed for all proposed main and 

drill /recording staging areas to be located on previously undisturbed areas.  Surveys of all 

locations were completed unless landowner permission was not provided.  Any previously 

unrecorded prehistoric or historic archaeological sites and properties discovered during the 

new inventory were recorded. 

 All  known prehistoric or historic archaeological sites and properties found within the Project 

Area have been avoided by survey planning (source points, routes, and staging areas).  Shot 

hole and vibroseis source locations would avoid prehistoric/historic rock art, historic 

ranching structures, historic corrals, drivelines, brush fences, and prehistoric and historic 

Native American structures by a minimum of 300 feet.  All  other types of historic and 

prehistoric sites would be avoided by a minimum of 100 feet. 

 If  archaeological sites and/or properties are found at any time during the Project, all surface-

disturbing work at such site would immediately cease and the appropriate SMA would be 

contacted.  Work at that site would not resume until and unless authorized by the appropriate 

SMA. 

 Should human remains be discovered during seismic survey operations, all work in the 

vicinity of the remains would cease, the remains would be protected from further exposure or 

damage, and the appropriate SMA would be notified immediately.  If  human remains are 

found on federal lands, the BLM would be notified immediately.  If  human remains are 

found on private lands, the Rio Blanco County Sheriff or Coroner would be notified 

immediately.  All  further work at these locations would resume at the discretion of the 

appropriate SMA. 

 Prior to the commencement of each phase of operations, survey crew members would be 

briefed on the critical elements of compliance with the Archaeological Resources Protection 

Act (ARPA) and the National Historic Preservation Act (NHPA), along with pertinent BLM 

requirements and expectations concerning the protection of natural and cultural resources, 

and current approved land uses (such as livestock/wild horse management, wildlife, 

protection of water resources/features, wetlands, riparian areas, and public water reserves) as 

they may pertain to a crew memberôs responsibilities and actions. 
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 All  crew members would be informed before commencement of operations that any 

disturbance to, defacement of, or removal of archaeological, historical, or sacred material 

would not be permitted.  Violation of the laws that protect these resources would be treated 

as law enforcement/administrative issues with potentially severe consequences. 

 XOM/Global would use helicopters to deliver recording ground equipment, which would 

then be laid out by personnel on foot. 

 No vehicle used in geophysical operations, including UTVs, pickup trucks, service trucks, 

buggy drills, track drills, or buggy vibes, would depart from any road unless authorized to do 

so at that location. 

 Before commencing with drilling/recording operations, edges of maintained roads within 

cultural resource avoidance areas would be clearly and completely identified with flagging, 

fences, lath, or other visible markers.  Non-maintained roads (two-tracks) would be restricted 

from use within cultural resource avoidance areas (site plus surrounding buffer) and would 

be marked with lathe/flagging. 

 No shot holes would be drilled on any road segments located within the boundaries of a 

cultural resource site. 

 Avoidance of sites not located near or across existing roads would be achieved by flagging 

an avoidance/buffer boundary and specific avoidance routes. 

 

Recreation 

 

 XOM/Global would modify or limit  operations in the Project Area during the fall hunting 

season, specifically on the day before and the first two days of the Combined (deer/elk) 2
nd 

(Oct. 17-19), 3
rd

 (Oct. 31-Nov. 2), and 4
th
 (Nov. 11-13) seasons. 

 

Standard Field Requirements 

 

 In order to minimize impacts to the environment from personnel involved in the proposed 

project, employees and contractors would be subject to the following requirements: 

o no firearms are permitted, 

o no harassing or shooting of wildlife, livestock, or wild horses is permitted, 

o no trash is to be left in any unauthorized location, 

o no unauthorized off-road driving is permitted, 

o collection of plants is not permitted, and 

o collection or disturbance of any cultural or historical artifacts is not permitted. 

 

No Action Alternative:   Under the no-action alternative, the proposed seismic survey project 

would not be permitted; no seismic survey activities and associated new disturbance would 

occur. 

 

ALTERNATIVES CONSIDERED BUT NOT CARRIED FORWARD :   

 

1. The use of buggy vibes throughout the Project Area would not be appropriate for this project 

due to the extent of steep and heavily vegetated terrain (as much as 70 percent of the Project 

Area) that would limit  or prevent access within the Project Area.  Therefore, this source 

method was not considered viable for this Project. 
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2. The quality of data recorded from the reflection of energy signals generated from using 

surface shots is inferior to that recorded using shot-hole explosives.  Use of surface shots was 

dropped from further analysis because the method would not provide the quality of data 

necessary and would likely result in greater environmental impacts. 

 

3. Overall, 3D techniques provide more accurate spatial data in support of minimizing 

exploration risks to resource development and to the environment.  2D techniques provide 

less accurate spatial data that would result in greater exploration risks and potentially greater 

impacts to the environment.  Therefore, a 2D seismic alternative is not considered further. 

 

4. The use of helicopters to drill  all shot holes located off existing roads and trails was dropped 

from further analysis due to the cost of heliportable drilling being much higher than 

buggy/track drilling; and the known minimal to low impacts of seismic exploration using 

buggy/track drills and buggy vibes do not justify such additional costs. 

 

5. The confinement of source energy points to existing roads and trails in the Project Area was 

considered but not analyzed in detail.  This would not allow for the sufficient number and 

distribution of source points to provide the necessary data.  In addition, source lines need to 

be relatively straight and parallel to provide adequate data, and the roads in the Project Area 

do not meet these requirements.  Inadequate data would not meet the purpose and need for 

the geophysical survey. 

 

 

NEED FOR THE ACTION :  Applicant requests approval to conduct geophysical exploration 

on BLM-administered federal public lands. 

 

 

PLAN CONFORMANCE  REVIEW :  The Proposed Action is subject to and has been 

reviewed for conformance with the following plans (43 CFR 1610.5, BLM 1617.3): 

 

Name of Plan: White River Record of Decision and Approved Resource Management 

Plan (ROD/RMP). 

 

Date Approved:  July 1, 1997 

 

Decision Number/Page:  Pages 2-49 through 2-52 

 

Decision Language:  ñTo make public lands available for the siting of public and private 

facilities through the issuance of applicable land use authorizations, in a manner that provides for 

the reasonable protection of other resource values.ò 

 

 

AFFECTED ENVIRONMENT  / ENVIRONMENTAL  CONSEQUENCES / 

MITIGATION  MEASURES: 
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STANDARDS FOR PUBLIC  LAND  HEALTH :  Colorado BLM has approved Public Land 

Health Standards (BLM 1997b).  The standards for BLM-administered public lands cover upland 

soils, riparian systems, plant and animal communities, threatened and endangered species, and 

water quality.  Standards describe conditions needed to sustain public land health and relate to all 

uses of the public lands.  Because a standard exists or is inclusive of these five categories, a 

finding must be made for each of them in an environmental analysis.  These findings are located 

in specific elements listed below. 

 

 

CRITICAL ELEMENTS  

 

AIR  QUALITY  

 

Affected Environment:  The project area is located in rural northwest Colorado, which is 

sparsely populated.  Historically, there have been limited industrial facilities in the area, besides 

coal mines, soda ash mines, gas processing plants and power plants.  However, due to increased 

oil and gas operations in the basin, vehicle traffic and drilling activities have increased and 

effects to air quality are occurring through exhaust emissions and dust (particulate matter) 

generated by driving on unpaved roads and surface disturbance. 

 

The federal government has established the National Ambient Air  Quality Standards (NAAQS) 

under the federal Clean Air  Act (CAA) and its amendments for six criteria pollutants: 1) carbon 

monoxide (CO), 2) ozone (O3), 3) sulfur dioxide (SO2), 4) nitrogen dioxide (NO2), 5) lead (Pb), 

and 6) particulate matter (PM10 and PM2.5).  Although the Environmental Protection Agency 

(EPA) retains oversight authority, the federal government has delegated enforcement of the CAA 

to the states.  In Colorado, the Air  Pollution Control Division of the Department of Public Health 

and Environment acts as the lead agency. 

 

EPA air data Air  Quality Index data indicate PM10 is the probable pollutant likely present above 

Rio Blanco County.  Indices for adjacent Garfield and Routt counties where monitoring stations 

are present identify only one day of 121 days measured in Garfield County and no days of 357 

days measured in Routt County for PM10; no other pollutant is monitored at stations in either 

county.  Rio Blanco Countyôs health index rates air quality as a 71 on a scale to 100 (higher is 

better).  The rating is based on ozone alert days and number of pollutants in the air, as reported 

by the EPA (Sperlingôs Best Places 2008). 

 

Although specific air quality monitoring data are not available for the project area, data have 

been recorded in the vicinity of the project area.  The cities of Grand Junction (approximately 60 

linear miles to the southwest), Steamboat Springs (approximately 80 linear miles to the 

northeast), and Parachute (approximately 35 linear miles to the south) contain air quality 

monitoring stations.  All  stations monitor for PM10; Grand Junction also monitors for CO.  The 

remaining criteria pollutants are not monitored on the Western Slope. These data are considered 

to be the best available representation of background air pollutant concentrations near the project 

area and include impacts from existing sources both inside and outside the project area. 

Monitoring data at Grand Junction, Steamboat Springs, and Parachute indicate that the area is in 
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attainment, meaning that the ambient concentrations of criteria pollutants are less than the 

applicable air quality standards (NAAQS and CAAQS). 

 

In addition to the NAAQS, the CAA and its amendments established the mandatory federal 

Prevention of Significant Deterioration (PSD) program to help protect attainment areas of the 

country (Class I and Class II  areas) and established limits to visibility impairment for Class I 

areas.  The PSD program is applied to national parks and wilderness areas greater than 10,000 

acres in size. 

 

In its amended form, the CAA identifies two different air quality areas that receive different 

levels of protection: Class I and Class II.  With few stipulations, Class I areas generally include 

national parks, federally designated wilderness areas, national monuments, and other areas of 

special national significance.  Class I designation warrants the highest level of protection, 

requiring more stringent protection from air pollution damage than Class II  areas.  For example, 

the Flat Tops Wilderness Area is the closest designated PSD Class I area, located approximately 

25 miles east of the project area.  Additionally Dinosaur National Monument is a designated PSD 

Class II  area with Class I protection status for SO2, and is located approximately 50 miles 

northwest of the project area. 

 

Given the attainment status of the project area, it is designated as PSD Class II.  New 

development projects in PSD areas that would be a major source of pollutants (defined as either 

250 tons/year or 150 tons/year, depending on the source) require the demonstration of the Best 

Available Control Technology (BACT), an air quality analysis, an additional impacts analysis, 

and public involvement. 

 

Environmental Consequences of the Proposed Action:  Impacts to air quality from 

implementation of the Proposed Action would likely be temporary, localized, and short-term. 

Although a temporary increase in emissions and fugitive dust would be anticipated due to an 

increase in vehicular and helicopter use in the area, the degree at which this would impact the air 

quality is difficult  to predict due to variables such as vehicle speed, distance traveled, road 

conditions, and specific vehicle emissions based on the manufacturer.  An increase in emissions 

is also difficult  to quantify due to varying environmental conditions, such as wind, soil moisture, 

temperature, and precipitation ï all of which have an effect on air quality.  Any potential increase 

in emissions would fall well within NAAQ and CAAQ standards. 

 

As no PSD Class I areas are located within a 10-mile radius of the project area, no adverse air 

quality impacts to these areas are expected to occur from the Proposed Action.  No major source 

of pollutants is anticipated under the Proposed Action.  However, under the Proposed Action, an 

increase in fugitive dust emissions due to vehicles traveling on roads and the use of buggy 

operations may occur during dry conditions.  This potential impact would end once seismic 

exploration operations within the project area cease. 

 

Implementation of the Proposed Action and associated use of gasoline and diesel powered 

vehicles and drilling equipment and aviation fueled helicopters would result in short-term 

increases in emissions released to the atmosphere.  Vehicle movement and helicopter rotor wash 

also contribute to short-term increases in atmospheric particulate levels from an incremental 
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increase in dust evolution for the anticipated 7 month life of the project.  However, both 

vehicle/aircraft generated emissions and dust levels would be minimized by measures to be 

employed as integral parts of the proposed project implementation plan including those listed in 

the Applicant-committed Environmental Protection Measures section of this EA: 

 

 All  vehicles and equipment would be properly maintained to minimize exhaust emissions. 

 BLM-approved dust control measures would be applied on BLM and county roads as 

directed by the applicable SMA. 

 

In addition, vehicle emissions would be reduced by use of a temporary housing facility located  

to house most of the seismic crew within the Project Area, thus reducing number of vehicle trips 

to and from the Meeker and Rifle, Colorado areas.  No federal or state air quality permits would 

be required. 

 

Environmental Consequences of the No Action Alternative:  No additional impacts to air 

quality beyond those impacts from ongoing actions in the area and the region would occur. 

 

Mitigation:  No additional mitigation measures would be required given the commitments 

for implementing environmental protection measures presented in the description of the 

Proposed Action. 

 

 

PRIME  FARMLAND  

 

Affected Environment: Agricultural land best suited to producing food, feed, forage, fiber, 

and oil seed crops are defined as Prime Farmland (Tripp et.al. 1982).  These farmlands typically 

have a combination of favorable physical and chemical characteristics and favorable moisture 

and climatic conditions that contribute to dependable crop production.  Within the Project Area, 

irrigation provides the dependable moisture component to the designation of alluvial bottom 

lands along portions of Piceance Creek and Black Sulfur Creek as Prime Farmland (Irrigated).  

The contiguous polygon of Prime Farmland is comprised principally of Havre loam, 0 to 4 

percent slopes.  The Prime Farmlands occur in portions of Sections 9, 16, 20, 21, 22, 23, 27, and 

26 within the Project Area.  Current status of use of these lands, and whether or not irrigated 

crop/hay production is ongoing, is unknown.  Federal land ownership extends into the Prime 

Farmland polygon within the Project Area, but no federal lands should be under irrigation and 

therefore such lands would not be considered Prime Farmlands. 

 

Environmental Consequences of the Proposed Action:  In the Project Area, anticipated 

buggy/track drilling and possibly heli-portable drilling operations and possible use of 

ATVs/UTVs to access source and receiver lines on private lands could impact crops/hay by 

compressing plants and possibly soils beneath tired/tracked vehicles.  Shot drilling would likely 

damage those plants within the 13-square-foot areas around the shot holes located within the 

designated Prime Farmlands.  However, XOM/Global would work with private land owner(s) to 

minimize impacts to affected crops and croplands to reach agreement on timing and nature of 

activities with the affected private land owner(s) within the Project Area.  Any impacts would be 
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limited in duration to the seven-month period proposed for completing the seismic survey 

starting in May 2009. 

 

Environmental Consequences of the No Action alternative:  No additional impacts to 

Prime Farmlands beyond those impacts from ongoing actions in the area and the region would 

occur. 

 

Mitigation:  Impacts to Prime Farmland (irrigated) would be minimized through 

coordination of seismic activities with private landowners to minimize or avoid impacts to crop 

productivity as agreed to by landowners and XOM. 

 

 

AREAS OF CRITICAL  ENVIRONMENTAL  CONCERN (ACECs) 

 

Affected Environment:  Two Areas of Critical Environmental Concern (ACECs) are 

located within the boundaries of the proposed Project Area:  the Dudley Bluffs ACEC (1,630 

acres) and the Ryan Gulch ACEC (1,440 acres).  Congress mandated the designation of ACECs 

through the Federal Land Policy and Management Act of 1976 (FLPMA) to manage areas 

containing truly unique and significant resource values.  ACECs are an administrative 

designation made by the BLM through a land use plan.  It is unique to BLM in that no other 

agency uses this form of designation.  Private lands and lands administered by other agencies 

may be located within the boundaries of ACECs, but are not subject to the prescribed 

management of the ACEC.  ACECs differ from other special management designations such as 

Wilderness Study Areas in that designation by itself does not automatically prohibit or restrict 

other uses in the area.  The one exception is that a mining plan of operation is required for any 

proposed mining activity within a designated ACEC (43 CFR part 1610). 

 

The two ACECs were officially designated on July 1, 1997, the effective date of the White River 

ROD/RMP (BLM 1997a).  Both ACECs support not only the worldôs only populations of 

Dudley Bluffs bladderpod (Physaria congesta)(PHCO) but also one of the best known 

occurrences of Dudley Bluffs twinpod (Physaria obcordata)(PHOB), both of which are federally 

listed as threatened (February 6, 1990 -  55 F.R. 4152). 

 

Of the known units of the Green River Formation, only the Parachute Creek Member crops out 

in the Project Area, where it is represented by three units that intertongue with the Uinta 

Formation.  From youngest to oldest these include the Black Sulphur Tongue, Thirteenmile 

Creek Tongue, and Dry Fork Tongue (Decker et al. 2006).  Outcroppings of the Thirteenmile 

Creek Tongue unit provide primary habitat for both species, primarily on barren white outcrops 

exposed on valley/canyon side slopes through erosion from downcutting of streams.  Each 

species, however, has a slightly different growing microenvironment.  While PHOB grows on 

steep side slopes, PHCO usually grows above it on more level surfaces at the points of ridges 

(USFWS 1993).  However, bladderpod plants were observed growing on approximately 37 to 50 

percent slopes at certain locations during the 2008 SSS surveys (HWA 2008a). 

 

Both ACECs are designated with a No Surface Occupancy (NSO) stipulation as part of the 

White River ROD/RMP (1997) to protect threatened, endangered, and rare plant species and 
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their habitats.  This stipulation may be exempted, modified, or waived by the WRFO AO under 

certain conditions.  Motorized vehicle travel within both ACECs is limited to the designated 

open roads and trails whose current status is available upon request from the WRFO in Meeker. 

 

Environmental Consequences of the Proposed Action:  The Proposed Action, within the 

Ryan Gulch and Dudley Bluffs ACECs would result in a total of approximately 0.2 acres of 

disturbance due to shot hole drilling.  In the Ryan Gulch ACEC, a total of 197 source points are 

planned (7 vibroseis and 190 heli-portable drill).  Surface disturbance in the Ryan Gulch ACEC 

as a result of 190 drill  holes would impact approximately 0.06 acre.  Approximately 96 percent 

of the 197 source points would be heli-portable drilled in the Ryan Gulch ACEC. 

 

In the Dudley Bluffs ACEC, a total of 428 source points are planned (4 vibroseis and 424 heli-

portable drill).  Surface disturbance in the Dudley Bluffs ACEC resulting from 424 drill  holes 

would impact approximately 0.13 acre.  Approximately 99 percent of the 428 source points 

would be heli-portable drilled in the Dudley Bluffs ACEC. 

 

There will  be no staging areas or helicopter LZs located in either ACEC, therefore no surface 

disturbance within the ACECs would result from these temporary facilities.  No private lands are 

located in either ACEC. 

 

An extensive field effort was conducted in 2008 to select receiver line routes within the ACECs 

that avoided occupied SSS habitats.  In many cases, routes were selected when plant density, 

location, and terrain presented no constraints to pedestrian traffic and cable placement.  Receiver 

lines in both ACECs would be hand carried and laid to avoid impacts to occupied habitat. 

 

Both ACECs are located in rugged terrain that is drained by numerous ephemeral channels.  

These channels serve as natural corridors where receiver cable may be laid.  Most have well-

defined bed and bank features and sandy beds.  Where possible, well-defined livestock/game 

trails as well as wider rills on steeper hillsides were utilized as cable routes.  Usually the rill  

bottom was devoid of soil indicating ongoing channel scour that leaves no substrate for plant 

establishment.  In all cases, the preliminary routes chosen were re-visited in the presence of a 

2-man survey crew who recorded the route with surveyor-accurate (sub-meter) equipment who 

later uploaded the data to the Project GIS. 

 

All  occupied SSS habitat was initially buffered by a 200-meter source line setback.  However, 

the setback distance varies depending on the slope angle (degrees) and position of the occupied 

on the slope.  In many instances, the 200-meter buffer distance falls on the backside of the 

ridgeline that separates occupied habitat from surrounding pinyon pine/juniper habitats.  In the 

case of the Ryan Gulch ACEC, a 200-meter buffer from CR 24 to the opposing south bluff 

habitat would have effectively excluded seismic activity along the entire draw bottom which 

consists of a greasewood/downy brome community.  After extensive observations and 

measurements in the field, a more realistic slope-based buffer was developed to account for the 

3-dimensional physical environment and the activity that may impact SSS plants.  The highest 

potential for impacts to occur is human activity (including walking) above occupied habitat on 

steeper slopes (>25 percent) where activity could displace soil or other surface material down 

slope where plants could be damaged by the moving debris or burred.  A lesser impact would 
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occur on these steeper slopes near its base because of natural erosion processes that over time 

deposit suitable soil material at the base, thus allowing the plants to colonize below the original 

population boundary.  This characteristic was observed at two steep draws in the Ryan Gulch 

ACEC where PHOB not only occupied the two opposing slopes but have colonized the draw 

bottom itself.  It should be mentioned that most of the occupied PHOB habitats in both ACECs 

range in the 50 to 57 percent slope range which by default, protects these habitats from wheeled 

vehicles, pedestrian traffic, and other forms of human activity.  In most cases, the buffer distance 

based on slope varied from a maximum of 200 meters to lesser distances, but in no case was a 

source point located within 100 feet of occupied habitat. 

 

Environmental Consequences of the No Action Alternative:  The No Action Alternative 

would result in the denial of the geophysical survey project as submitted by XOM.  There would 

be no activity or disturbance within the two ACECs that would result from the proposed seismic 

survey project. 

 

Mitigation:  In addition to the ACEPMs presented as part of the Proposed Action, 

impacts to ACECs would be minimized by implementing the following measures: 

 

 In the event that new SSS individuals or populations are discovered during 2009 exploration 

activities, all seismic activities in the area of their location(s) would be suspended until the 

population(s) boundaries have been delineated and recorded and avoidance procedures have 

been established and approved by the BLM. 

 All  source and receiver lines flagged in 2008 would be re-flagged in late April  ï early May 

2009, with fresh flagging.  An experienced biologist familiar with PHCO/PHOB plants and 

their habitat requirements would accompany each survey crew to ensure that no plants along 

these lines that may have been overlooked during 2008 survey efforts are impacted. 

 The source and receiver lines that were tentatively planned to go through the area of the four 

new PHCO populations found in late August 2008, would be re-surveyed and receiver lines 

re-routed (if  required) in early spring 2009, to avoid occupied habitat.  Shot hole locations 

would be adjusted as necessary to avoid and protect these populations. 

 All  receiver line corridors near occupied habitats would be re-flagged and the 2008-installed 

stakes would be replaced by new laths painted a bright fluorescent orange and linked with a 

continuous strip of 1.25-inch-wide red/white diagonally striped flagging, thus providing a 

highly visible corridor or walkway for the laying of receiver cables. 

 All  removed flagging installed in 2008 would be collected and properly disposed of and 

replaced with new flagging in early 2009.  All  2009 SSPS-related flagging and stakes would 

be removed at the completion of the project in November and would either be reused or 

discarded in a public landfill.  This action also applies to the temporary flagging used to 

delineate the four new PHCO populations east of the Dudley bluffs ACEC. 

 Receiver lines that, at some point, come close to occupied SSPS habitat would be flagged 

with white flagging to serve as a caution to all seismic parties that sensitive habitat(s) is/are 

located along that particular line.  The perimeter of the SSS population that the line is routed 

around would be marked with bright fluorescent orange wooden stakes with red/white 

diagonal flagging attached to their upper portion. 
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 All  receiver lines near occupied habitats would be accomplished by hand placement only.  

The receiver lines to be used are about the size of a 110VAC electrical cord and can be 

ñneck-rolledò when stringing. 

 Foot traffic in SSS-occupied habitats outside of designated corridors would be prohibited 

except for personnel authorized by the WRFO to collect plant population data. 

 Federal law prohibits the collection of FWS-listed plants (or their parts) and/or 

BLM-designated sensitive plants without possession of a valid collecting permit obtained 

from the responsible agency. 

 No additional mitigation measures would be necessary to maintain the identified important 

values of the Dudley Bluffs or Ryan Gulch ACECs, provided it complies with stipulations 

outlined in this EA, the RMP (BLM 1997a) and U.S. Fish & Wildlife  Service (USFWS) 

regulations. 

 

 

CULTURAL  RESOURCES 
 

Affected Environment:  The cultural resource inventory for XOMôs 2009 Piceance Creek 

3D Seismic Survey Project was completed by Metcalf Archaeological Consultants, Inc. (MAC) 

from May to August 2008 in two phases consisting of (1) block inventory of Sections 5, 8, 17, 

and 20 in Township 2 South, Range 97 West (Elkins 2008a); and (2) linear inventory of seismic 

source lines, buggy access routes, a single receiver line, and equipment staging areas covering 

the remainder of the project area (Elkins 2008b).  Both of these reports have been submitted to 

the BLM and are under review.  In addition, SWCA Environmental Consultants, Inc. (SWCA) 

conducted block and linear inventory that overlapped with MACôs project area (Reed et al. 2008; 

Schwendler et al. 2008 in progress).  For these areas, MAC and SWCA collaborated and shared 

site data. 

 

The combined cultural resource inventories of MAC and SWCA within the Exxon Mobil 2009 

Piceance 3D Seismic Survey area resulted in the recording of 24 new archaeological sites, and 

the visitation of 72 previously recorded sites (Elkins 2008a, b; Reed et al. 2008; Schwendler et 

al. 2008).  However, only 41 new and previously recorded sites are located within the Exxon 

Mobil seismic project Area of Potential Affect (APE) and are discussed here (Appendix A).  

Bureau of Land Management stipulations for this project require total avoidance of all recorded 

sites by both source and receiver lines, regardless of NRHP eligibility.  MAC has added 

appropriate site buffers around site boundaries depending on site type and for either source or 

receiver lines.  For source lines, a buffer of 300 feet (100 meters) is recommended for rock 

shelters and sites with standing architecture that could be adversely affected by seismic vibration.  

A buffer of 100 feet (30 meters) is recommended for all other site types.  For receiver lines, a 

buffer of 100 feet (30 meters) is recommended for all site types with the exception of brush 

fences for which only a 25-foot buffer is recommended. 

 

An additional 55 archaeological sites are either located outside of currently proposed seismic line 

and access route corridors and would be avoided by the undertaking, are in-use road segments 

that do not require avoidance, have been destroyed by construction activities, or could not be 

relocated.  See Elkins (2008a and 2008b) for a discussion of these sites. 
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Of the sites within the APE, 20 are newly recorded and 19 are previously recorded.  Four of the 

newly recorded sites were evaluated as eligible for the National Register of Historic Places 

(NRHP) (5RB5765, 5RB5789, 5RB5914, 5RB6054), 4 were recommended as needs data 

(5RB5766, 5RB5767, 5RB5804, and 5RB6055), and 12 were evaluated as not eligible for the 

NRHP (Appendix A).  The field survey revisited 19 previously recorded sites within the APE, 

two of which were recommended eligible to the NRHP under Criterion D for additional research 

potential (5RB391 and 5RB2118), four of which were recommended as needing data to 

determine their NRHP eligibility (5RB2786, 5RB4544, 5RB5328, and 5RB5449) and 13 of 

which were recommended not eligible to the NRHP because they lack the potential to contribute 

additional information to the prehistory and history of the Piceance Basin (Appendix A). 

 

Newly Recorded Sites:  Of the 20 newly recorded sites, 5 are prehistoric, 4 are protohistoric, 

and 11 are historic.  The prehistoric sites consist of 3 lithic scatters, one open camp, and one 

open architectural site.  One of the prehistoric sites (5RB5914) was recommended as eligible to 

the NRHP under Criterion D for additional research potential, and site 5RB5804 was 

recommended as needs data to better determine its potential eligibility for the NRHP.  The 

remaining 3 prehistoric sites are recommended as not eligible for the NRHP because they lack 

additional research potential. 

 

The four protohistoric sites include a Ute Wickiup village (5RB5765), a Ute ceramic scatter and 

possible hearth (5RB5767), and two possible Ute wickiups (5RB5766 and 5RB6055).  All  of 

these sites are significant and fragile resources with additional research potential, therefore one is 

recommended eligible to the NRHP (5RB5765) and three (5RB5766, 5RB5767, and 5RB6055) 

are recommended as needing data to assess their eligibility.  

 

The 11 historic sites consist of a mineral prospecting pit, a trash dump, a fence line, three brush 

fences, three brush structures, a habitation, and a corral.  All  but three of the historic sites are 

recommended as not eligible for the NRHP.  Sites 5RB5789 and 5RB6054 are standing brush 

structures that retain integrity and association of place.  Site 5RB6052 is a historic habitation 

with several structures and relatively undisturbed site deposits. All  three of these sites could 

yield additional research potential, therefore they are recommended eligible to the NRHP under 

Criterion D. 

 

Previously Recorded Sites:  Nineteen previously recorded sites are located within the APE.  Of 

the 19 sites, eleven are prehistoric, seven are historic, and one contains both prehistoric and 

historic components. 

 

The 11 previously recorded prehistoric sites consist of six open lithic scatters, three open camps, 

one hearth, and one rock shelter.  Two sites (5RB391 and 5RB2118) were previously 

recommended eligible to the NRHP and four of the sites (5RB2786, 5RB4544, 5RB5328, and 

5RB5449) were previously recommended as need data to better determine their potential 

eligibility for the NRHP.  The remaining five prehistoric sites are recommended as not eligible 

for the NRHP because they consist of sparse artifacts with little diversity resting on thin, 

disturbed, or deflated soil deposits, and are unlikely to contribute further information to the 

prehistory of the area. 
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The multi-component site (5RB5097) is a historic trash dump and a prehistoric lithic scatter.  

This site is recommended as not eligible for the NRHP because it lacks additional research 

potential. 

 

Of the seven previously recorded historic sites, two are trash dumps, two are brush fences, one is 

a temporary camp, one is a livestock corral, and one is a ranch.  All  of these sites have previously 

been recommended as not eligible for the NRHP. 

 

Isolated Finds and Occurrences:  During the course of MACôs cultural resource inventories 

(Elkins 2008a and 2008b), 34 isolated finds (IFs) were recorded.  Thirty of the IFs are prehistoric 

and 4 are historic.  All  of the isolates are, by definition, recommended not eligible for the NRHP.  

Project activities would have no effect on these cultural resources, and no further work is 

recommended. 

 

Environmental Consequences of the Proposed Action:  Proposed ground-disturbing 

activities and off road vehicle passage have the potential to impact cultural resources.  BLM 

stipulations require total site avoidance for this project, regardless of NRHP eligibility.  

XOM/Global is committed to avoiding impacts to the sites listed in Appendix A by complying 

with the recommended avoidance distance from each site.  Based on results of the cultural 

resources inventory for the Project Area, XOM/Global would reposition source points and lines 

to avoid impacts to cultural resource sites and would restrict vehicular traffic on access routes to 

avoid effects on all cultural resources regardless of their NRHP eligibility status.  Source points 

and access routes would be moved off all documented cultural resources.  Any newly proposed 

seismic line corridors, access routes, or staging areas would require additional cultural resource 

inventory.  By avoiding all identified sites and by complying with the Applicant-committed 

Environmental Project Measures, impacts to cultural resources would be minimized or avoided. 

 

Environmental Consequences of the No Action Alternative:  Under the No Action 

Alternative, there would be no impacts to cultural resources. 

 

Mitigation:  The ACEPMs for cultural resources, that are presented as part of the 

Proposed Action, are proposed to mitigate impacts to cultural resources.  All archeological sites 

listed in Appendix A should be avoided in the manner indentified under the Management 

Recommendation column of the table. The ñExxonMobil Corporationôs 2009 Piceance 3D 

Seismic Project: Work Plan for 2009 Cultural Resource Investigations, Rio Blanco County, 

Colorado.ò (Appendix B) should be implemented. 

 

Mitigation  Plan for  Additional  Work  in 2009: In spring of 2009, additional cultural resource 

inventory within the Project Area would be needed prior to and during the time of Project 

implementation.  First, some areas not covered by inventory in 2008 would be completed and 

project design altered as necessary to avoid impacts.  These areas include several equipment 

staging areas and small segments of source line and buggy access reroutes proposed by 

XOM/Global.  In addition, the raptor/active-nest spring of 2009 survey would confirm locations 

of active nests and exclusionary buffers (mostly ¼ mile radius for most species) for the nesting 

season.  There is a need for a new raptor nest survey in the spring of 2009, at which time active 

raptor nests would be identified and an area of one quarter mile radius around active nests would 
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be off limits to all activity.  Based on the results of the spring 2009 raptor survey and assignment 

of buffers, some source points located within buffered areas would need to be relocated.  

Because this wonôt be known until next season and very close to the time when XOM/Global 

would be implementing the seismic survey, BLM has agreed to put in place a ñmitigationò plan, 

to be reviewed by BLM and SHPO, which would provide methodology for conducting cultural 

resource inventory of any new (moved) source point locations and associated APE, establish 

avoidance/buffer areas for any sites, and allow the seismic survey activities to proceed following 

verbal communication with BLM, with a full  reporting of new inventory and results to follow. 

 

Other reasons for this proposed plan are based on the anticipated need to establish more buggy 

access routes, more staging areas, and other changes to source point locations that might result 

from other development occurring between now and next spring (such as the construction of a 

new well pad or pipeline at a location now slated for source points).  This mitigation plan would 

allow for timely inventory of these facilities and would be designed to avoid as much delay as 

possible in Project implementation, since these issues may not become apparent until work is 

underway. 

 

 

FLOODPLAINS 

 

Affected Environment:  Within the Project Area, floodplains are continuously present 

along Piceance Creek and its tributaries from north to south; Greasewood Gulch, Cole Gulch, 

Lee Gulch, Hatch Gulch, Ryan Gulch, Black Sulfur Creek (Dry Gulch, Lit tle Dry Gulch, Fawn 

Creek, and Eureka Creek), Hunter Creek, Willow Creek, and P-L Gulch.  Little Corral Gulch 

(tributary to the Dry Fork of Piceance Creek) also supports floodplains for most of the lower 2/3 

of itôs length.  FEMA has mapped portions of most of the floodplains for these drainages as 

100-year floodplains (FEMA 2008).  The 100-year floodplain boundaries represent the flood 

elevation that has a one percent chance of being equaled or exceeded each year.  The Rio Blanco 

County Area Soil Survey (Tripp et. al. 1982) confirms flooding is a rare occurrence for soils 

developing in these floodplains and indicates flooding is typically a product of unusual weather 

conditions.  Riverine and palustrine wetlands and riparian areas are present on portions of these 

floodplains. 

 

Environmental Consequences of the Proposed Action:  Impacts to floodplains in Project 

Area would be limited to vegetation and possibly hay crop compression and possibly some minor 

level of soil compaction, depending on moisture content of the soils.  Buggy/track drills passage 

and drilling operations would be the principal source of disturbing activity on floodplains.  Some 

limited ATV/UTV activity during recording operations to distribute recording equipment and 

personnel mostly would also result in some but less vegetation compression and soil compaction 

than the larger buggy vehicles.  Approximately 0.05 acre (0.03 acre federal) of disturbance by 

shot hole drilling and 30.7 acres (25.8 acres federal) of effects from buggy/track drill  and buggy 

vibe passage would result from implementation of the proposed Project.  The extent of 

disturbance and effect would be limited by avoiding off-road vehicle/buggy travel on flood 

plains within 100 feet of wetland and riparian areas, within approximately 200 feet of perennial 

stream channels, and within 660 feet of any spring along stream channels and adjacent flood 

plain/terraces.  Impacts from buggy travel on portions of flood plains beyond the respective 100, 
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200, and 660 feet buffer areas would be limited for most drainages above Piceance Creek due to 

the mostly narrow width of flood plains in the Project Area.  Impacts to all floodplains in the 

Project Area would also be limited by the absence of anticipated affects on the physical 

conditions of the flood plain and on flood plain functions by the drilling of small diameter holes 

and from the tracking of off-road vehicles.  Buried explosives detonation within accessible 

portions of flood plains would have negligible impacts as surface disturbance would be limited at 

each source point to a backfilled 4-inch hole and some drill  cuttings raked into the ground within 

about 2 feet of the hole.  Off-road vehicle tracking would compress vegetation and possibly 

compact soils depending on soil wetness, but both effects should be minimal. 

 

Environmental Consequences of the No Action Alternative:  No additional impacts to 

floodplains beyond those impacts from ongoing actions in the area would occur. 

 

Mitigation:  In addition to the ACEPMs presented as part of the Proposed Action, 

impacts to floodplains would be minimized by implementing the following measure: 

 

 Seismic survey vehicles would not cross flowing stream channels except at established 

crossing points, if  present, and only where safety requirements are met. 

 

 

INVASIVE,  NON-NATIVE  SPECIES 
 

Affected Environment:  Noxious weeds and their continued spread and establishment 

represent a serious threat to the long-term productivity, diversity, and aesthetic values of lands 

within the White River Resource Area.  The Colorado Noxious Weed Act (Title 35 Article 5.5, 

enacted 1996), defines noxious weeds as plant species that are not indigenous (non-native) to the 

State of Colorado and meet at least one of several criteria regarding their negative impacts upon 

crops, native plant and wildlife  communities, livestock, and the management of natural or 

agricultural systems.  This definition applies to species listed by both the state and local 

governing bodies.  Numerous species of noxious weeds have been recognized and listed by the 

State of Colorado, and within the state list, they are grouped into three categories: 

 

 List  A includes species in Colorado that are designated by the Commissioner for 

eradication. 

 List  B includes species for which a state noxious weed management plan has been, or 

will  be, developed to stop their spread. 

 List  C includes species for which resources are provided to jurisdictions that choose to 

require management of these species. 

 

The 21 noxious weed species (category) that occur, or have the potential to occur, in the Project 

Area, are presented in Table 2.  The complete Colorado Noxious Weed List is available online 

from the Colorado Department of Agriculture at <http//:www.colorado.gov> (follow links to the 

ñNoxious Weed Management Programò page). 

 

An extensive noxious weed survey was conducted on federal lands within the Project Area 

during the 2008 growing season and the results are presented in a separate Technical Report on 
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file with the BLM WRFO (HWA 2008b).  Survey results indicate that the distribution of downy 

brome (Bromus tectorum) has become almost cosmopolitan throughout the Project Area, 

infesting both previously disturbed lands and native range at all elevations.  The denser stands 

are usually associated with southern aspect slopes.  Halogeton (Halogeton glomeratus), a 

poisonous plant, is a rapidly growing threat in the area; several new infestations were observed to 

be encroaching into occupied habitats of the federally-listed Dudley bluff bladderpod (Physaria 

congesta) and Dudley Bluffôs twinpod (Physaria obcordata) in the Dudley Bluffs and Ryan 

Gulch ACECs.  Halogeton was also observed and documented along County Roads 5 and 24, the 

Meeker Gas Plant Road, and several other sites, including well pads. 

 

Other noxious weed species observed during the 2008 survey include field bindweed 

(Convolvulus arvensis) growing along the shoulders of CR 24 south of the CR 24/CR 91 

intersection, common mullein (Verbascum thapsus) which is common throughout the Project 

Area, common teasel (Dipsacus fullonum) which was first observed in the WRFO Resource Area 

in 2007 (HWA 2007a,b,c), and scattered occurrence of Canada thistle (Cirsium arvense).  All  

noxious weed infestations were recorded with hand-held GPS units and a GIS-generated shape 

file of these locations will  be provided to the WRFO. 

 

Table 2.  Noxious Weeds that Occur or May Occur in the Project Area
1
 

Common Name/Category Taxonomic Name 
Black Henbane (List B) Hyoscyamus niger 

Bull thistle (B) Cirsium vulgare 

Canada thistle (B) Cirsium arvense 

Common burdock (C) Arctium minus 

Common mullein (C) Verbascum thapsus 

Field bindweed (C) Convolvulus arvensis 

Halogeton (C) Halogeton glomeratus 

Hoary cress (whitetop)(B) Cardaria draba, C. pubescens 

Houndstongue (C) Cynoglossum officinale 

Knapweed, black (State Unlisted) Centaurea nigra 

Knapweed, diffuse (B) Centaurea diffusa 

Knapweed, Russian (B) Centaurea repens 

Knapweed, spotted (B) Centaurea maculosa 

Leafy spurge (B) Euphorbia esula 

Musk thistle (B) Carduus nutans 

Perennial pepperweed (B) Lepidium latifolium 

Plumeless thistle (B) Carduus acanthoides 

Scotch thistle (B) Onopordum acanthium  

Salt cedar (B) Tamarix spp. 

Toadflax, Dalmation (B) Linaria dalmatica 

Toadflax, yellow (B) Linaria vulgaris 
1
 Source: http://plants.usda.gov/cgi_bin/noxious.cgi. 

 

Environmental Consequences of the Proposed Action:  The Proposed Action, on federal 

lands, would result in approximately 619.2 acres of new vegetation disturbance/effects in 

conjunction with seismic-related activities (Table 1).  A total of about 67.7 federal acres would 

be directly disturbed as a result of 13,571 drilled shot holes and use of 92 staging areas, while the 

remaining 551.5 acres would be potentially effected by off-road vehicle use (Table 1). 
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The Proposed Action, on private lands, would result in approximately 31.0 acres of new 

vegetation disturbance in conjunction with seismic-related activities.  Vegetation would be 

directly disturbed as a result of 941 drilled shot holes (0.3 acre) and 4 staging areas (2.5 acres) 

totaling about 2.8 acres.  Off-road use by buggy/track drills and buggy vibes potentially affect 

the remaining 28.2 acres of private lands (Table 1).  As many locations as feasible were selected 

by XOM/Global to maximize use of previously disturbed areas, including existing well pads, 

thus reducing the overall new disturbance footprint within the Project Area. 

 

Vehicles and equipment traveling from weed-infested areas can facilitate the spread of noxious 

weeds into previously weed-free areas.  Surface-disturbing activities could increase the potential 

for infestation and spread of invasive plant species.  Invasive weed species usually thrive on 

newly disturbed surfaces and out-compete more desirable native plant species.  Disturbance to 

soil surfaces, normally associated with construction activities, is anticipated to be minimal for 

this geophysical project due to the absence of proposed construction-related disturbance of 

vegetative cover and soils; therefore, new opportunities for suitable, disturbed habitats promoting 

noxious weed establishment should be limited.  An exception regarding soil disturbance would 

be the shot hole drilling process which would directly disturb the soil surface on approximately 

4.5 acres (4.2 acres federal and 0.3 acre private) within the 52,500-acre Project Area; however, 

this disturbance would be separated and isolated by the spacing of the shot hole locations and the 

extent of disturbance would be limited to approximately 13 square feet at each shot hole location.  

The limited size of disturbance at each location should limit  the ability of noxious weeds to 

establish and multiply to levels of an infestation. 

 

Should the nature of Project-related disturbance require reclamation of the disturbed sites, 

implementation of reclamation measures would deter noxious weed establishment and 

infestation.  Reclamation involves raking out vehicle tracks to the original contour, breaking up 

compacted soils, and reseeding with a recommended seed mix specified by the WRFO or the 

affected landowner. 

 

Environmental Consequences of the No Action Alternative:  Under the No Action 

Alternative, there would be no impacts from introduced noxious or invasive weeds caused by the 

seismic project.  However, the natural spread and establishment of noxious weeds (e.g., downy 

brome and halogeton) to new sites would continue as environmental conditions dictate. 

 

Mitigation:  In addition to the ACEPMs presented as part of the Proposed Action, controls 

on invasive, non-native species may include the following herbicide control measures should the 

SMA require such control measures: 

 

 Herbicides intended for use in riparian areas would be labeled for aquatic use. 

 Herbicide application would be in accordance with label instructions (the label is considered 

a legal document). 

 Herbicide selection process and application methods would be in compliance with BLM 

Programmatic Environmental Impact Statement Vegetation Treatments using Herbicides on 

Bureau of Land Management Lands in 17 Western States (BLM 2007b).  

 Prior to use within the Project Area, all equipment/vehicles would be power-washed, 

especially the undercarriage, to remove soil and weed seed prior to entering public or private 
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lands.  All equipment/vehicles that encounter weed-infested areas in the project area  should 

be cleaned at a portable weed washing/containment area prior to re-use in the project area.  

Documented locations of these washing/containment areas should be provided to WRFO 

BLM Botanist. 

 

 

MIGRATORY  BIRDS 
 

Affected Environment:  The Migratory Bird Treaty Act, established in 1918, made it 

unlawful to pursue, hunt, kill,  capture, possess, sell, purchase, or barter any migratory bird, 

including the feathers or other parts, nests, eggs, or migratory bird products.  In addition, 

Executive Order 13186 set forth the responsibilities of federal agencies to implement further the 

provisions of the Act by integrating bird conservation principles and practices into agency 

activities and by ensuring that federal actions evaluate the effects of actions and agency plans on 

migratory birds. 

 

A variety of migratory birds may utilize the vegetation communities, creeks, and bodies of 

standing water within the Project Area during the nesting period (May through July) or during 

spring and fall migrations.  Pinyon-juniper woodland, sagebrush shrublands, mixed mountain 

shrubland, and mixed aspen/conifer forest habitats comprise the dominant vegetation 

communities within the Project Area.  These vegetation communities provide breeding and 

foraging habitats for migratory and resident bird species alike.  Species considered for this 

analysis include those found on the USFWS Birds of Conservation Concern list (USFWS 2002) 

and the Partners in Flight North American Landbird Conservation Plan (Rich et al. 2004).  These 

species are present or potentially present within the Project Area (Table 3) based on occurrence 

data from the Colorado Breeding Bird Atlas (Kingery 1998) and supplemented by observations 

made during 2008 field surveys (HWA 2008). 

 

Table 3.  Migratory  Bird  Species of Conservation Concern that Occur or Potentially Occur 

Within  the Project Area 

Common Name Species Name Habitat  Association
1
 

Black-throated Gray Warbler Dendroica nigrescens Woodland 

Brewerôs Sparrow Spizella breweri Western shrublands 

Cassinôs Finch Carpodacus cassinii Conifer Forest 

Clarkôs Nutcracker Nucifraga columbiana Conifer Forest 

Dusky Flycatcher Empidonax oberholseri Western shrublands 

Gray Flycatcher Empidonax wrightii Woodland 

Green-tailed Towhee Pipilo chlorurus Western shrublands 

Mountain Bluebird Sialia currucoides Western shrublands 

Pinyon Jay Gymnorhinus cyanocephalus Woodland 

Sage Thrasher Oreoscoptes montanus Western shrublands 

Virginiaôs Warbler Vermivora virginiae Woodland 

White-throated Swift Aeronautes saxatalis Various 

Williamsonôs Sapsucker Sphyrapicus thyroideus Conifer Forest 
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Common Name Species Name Habitat  Association
1
 

Wilsonôs Phalarope Phalaropus tricolor Wetland 
1
Habitat association based on habitat types described in Rich et al. 2004.  Vegetation communities within the Project 

Area that comprise Western shrublands include sagebrush shrublands and mixed mountain shrublands; Woodlands 

include pinyon-juniper woodlands; and Coniferous Forest include mixed aspen/conifer forest. 

 

Environmental Consequences of the Proposed Action:  Project activities would result in 

temporary habitat loss and displacement of migratory birds from areas on or adjacent to project 

activities.  Vegetation would be directly disturbed as a result of drilling shot holes, operating 

temporary housing facilities, and using staging areas.  Disturbance of vegetation has the potential 

to impact individual migratory birds and/or their nests.  The primary habitat types that could 

potentially be impacted by the proposed action include pinyon-juniper woodlands and 

sagebrush/mixed mountain shrub communities.  Pinyon-Juniper woodlands may experience 

some limited lopping of low branches and removal of young trees (< 4 inches diameter) along 

receiver and source point lines, respectively.  Old-growth stands would be avoided and 

maintained in their entirety wherever possible (see VEGETATION  section).  In addition, basin 

and mountain big sagebrush and mixed mountain shrub communities may be impacted to a lesser 

extent through drill  and/or vibe buggy tire/track compaction.  Nearly all the plant communities in 

the general vicinity of the Project Area are mature with considerable fuel loads.  Various fuel-

reducing projects have been conducted and proposed within the Project Area to increase 

understory production and general woodland and shrubland health (Holsinger 2006).  Although 

some individual trees and shrubs may be impacted due to the proposed action, the isolated 

thinning/pruning of younger, bushier trees and/or dense shrub stands may have beneficial effects 

to woodland and shrubland communities by lowering stem density and increasing water 

availability and infiltration of sunlight to understory species (see VEGETATION  section). 

 

Impacts to woodlands species such as gray flycatchers or pinyon jays are expected to be 

negligible because long-term woodland habitat loss is not anticipated.  In addition, pinyon-

juniper habitat will  receive incidental relief from disturbance during the breeding season due to 

raptor timing stipulations and no-surface occupancy buffers.  Timing stipulations in greater sage-

grouse habitat in the Magnolia area should prevent and/or minimize impacts to nesting shrubland 

species such as Brewerôs sparrow, sage thrashers, and green-tailed towhees.  Although shrubland 

species nesting within the Magnolia area during 2009 would avoid direct impacts due to seismic 

related activities, short-term loss of sagebrush habitat within the area due to compaction by drill  

and/or vibe buggies would occur but would be limited to a few growing seasons.  Although some 

individual birds and their nests may be negatively impacted by the proposed action, healthier tree 

and shrub stands and vigorous and diverse understory growth may benefit migratory birds in 

general by increasing foraging, cover, and nesting habitat.  Therefore, the short-term disturbance 

of vegetation would have no measurable influence on the abundance or distribution of migratory 

birds at the regional scale. 

 

Indirect impacts such as noise and human presence also could disrupt the courting or nesting of 

birds on or adjacent to the route.  Since seismic activities would be conducted in one area at a 

time, impacts from noise are expected to be temporary.  Birds displaced by temporary activities 

would relocate to adjacent suitable habitat; therefore, no long-term impacts are anticipated. 
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Environmental Consequences of the No Action Alternative:  Under the No Action 

Alternative, there would be no impacts to migratory birds. 

 

Mitigation:  No additional mitigation measures would be required given the 

commitments for implementing environmental protection measures presented in the description 

of the Proposed Action. 

 

 

THREATENED,  ENDANGERED, AND SENSITIVE PLANT  SPECIES (includes a finding 

on Colorado Standard 4) 

 

Affected Environment:  Special-status plant species (SSS) include: 1) threatened, 

endangered, proposed, candidate, and experimental plants identified for protection by the 

USFWS under the Endangered Species Act (ESA) of 1973, as amended; and 2) plant species 

identified by the BLM Colorado State Director's sensitive species list (BLM 2000).  Table 4 

shows the special status plant species and their potential to occur within or near the PC3D 

Project Area. 

 

Table 4.  Special Status Plant Species that May Occur Within  or Near the Piceance Creek 

3D Seismic Project Area, Rio Blanco County, Colorado 
USFWS LISTED  PLANT  SPECIES 

Common Name Taxonomic Name 
Occurrence 

Potential
A
 

Dudley Bluffs bladderpod Physaria (formerly Lesquerella) congesta
 B

 Present 

Dudley Bluffs twinpod 
C
 Physaria obcordata Present 

FEDERAL  PROPOSED PLANT  SPECIES 

-NONE- 

FEDERAL  CANDIDATE  PLANT  SPECIES 

White River beardtongue Penstemon scariosus var. albifluvis Unlikely 

FEDERAL  EXPERIMENTAL  PLANT  SPECIES 

-NONE- 

BLM  SENSITIVE PLANT  SPECIES
D
 

Debris milkvetch Astragalus detritalis Possible 

Park rockcress Boechera fernaldiana Unlikely 

Ephedra buckwheat Eriogonum ephedroides Unlikely 

Utah gentian Gentianella tortuosa Possible 

Narrow-stem gilia Gilia stenothyrsa Unlikely 

Piceance bladderpod Lesquerella parviflora Possible 

Narrow-leaf evening primrose Oenothera acutissmia Unlikely 

Rollins cryptanth Oreocarya rollinsii  Unlikely 
A
 Occurrence potential based on Colorado Natural Heritage Program mapped occurrences within Rio Blanco 

County and BLM knowledge of the area. 
B 

Taxonomic Note:
 
 Al -Shehbas and O´Kane (2002), after extensive study, determined that, ñmolecular, 

morphological, distribution, and ecological data strongly support the union of the two genera, Lesquerella and 

Physariaò.  Therefore, this report hereafter will  use the currently accepted genus name Physaria. 
C 

Depending on source, this species is either referred to as "Dudley Bluffs twinpodò or "Piceance twinpod.ò  The 

USFWS Recovery Plan (1993) and the USFWS Colorado County List (2008) show the common name as "Dudley 

Bluffs twinpod" and this is the common name used in this report.  The White River RMP (BLM 1997a) and 

several websites (including NatureServ) refer to its common name as "Piceance twinpod.ò  The use of the 

scientific name (Physaria obcordata) simplifies a literature search. 
D
 Source:  Colorado BLM State Director's Sensitive Species List (Animals and Plants)(BLM 2000). 
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A list of target plants was identified through discussions with the BLM botanist and from 

previous HWA experience in this area of the Piceance Basin.  Five plant species were 

determined to have potential to occur within the Project Area and were the focus of the field 

surveys which were initiated in mid-May 2008 and completed in early August (HWA 2008a).  

Surveys were conducted along seismic source lines to determine presence or absence of special 

status plant species.  Surveys were also conducted along proposed receiver lines that were in 

proximity to known and previously mapped occupied habitats of each species.  During a receiver 

line survey in early August, four previously undocumented Physaria congesta (PHCO) 

populations were located on the south side of Dudley Bluffs Gulch North, approximately 1/8
th
 

mile east of the ACECôs eastern boundary (HWA 2008a).  A GIS shape file of the four PHCO 

locations was supplied to the WRFO and Global to be incorporated into the 2009 season field 

maps.  A more detailed survey of the populations will  be conducted in late-April/early May 2009 

when the plants are in bloom. 

 

Federal Threatened/Endangered (T/E) Plant Species: Dudley Bluffs twinpod (Physaria 

obcordata) is a perennial herb with a blooming period from May through June with fruiting 

occurring June through August.  Habitat for this species is found on steep, barren, white outcrops 

and steep slopes exposed by creek erosion that is restricted mainly to the Parachute Creek member 

of the Green River Formation, but it has been documented in habitats of white Green River shale 

within the overlying Uinta Formation (Rollins 1984).  Elevation range for this species is from 

5,900 to 7,500 feet (Spackman et al. 1999). 

 

Dudley Bluffs bladderpod (Physaria congesta) is a small (1 to 3 cm diameter) perennial 

herbaceous species found on barren, exposed, white shale outcrops of the Green River and Uinta 

Formations at elevations ranging from 6,000 to 6,700 feet (Spackman et al. 1999).  This species 

flowers in April  and May and forms fruits from late May through June (Rollins 1984).  Both the 

Dudley Bluffs bladderpod and Dudley Bluffs twinpod were listed on 6 February 1990 (USFWS 

1990) and are presently designated as Threatened under the Endangered Species Act (ESA) of 

1973. 

 

Federal Proposed (P) Plant Species:  The FWS withdrew the Proposed Rule to list Grahamôs 

beardtongue (Penstemon grahamii) on 19 December 2006 because the threats identified in the 19 

January 2006 Proposed Rule to list were deemed not significant and were not likely to threaten 

or endanger the species in the foreseeable future.  The decision to withdraw the proposed rule to 

list Penstemon grahamii also removed the species from candidate status under the Act.  

Therefore, no proposed plant species are present in Rio Blanco County at the present time. 

 

Federal Candidate (C) Plant Species:  Candidate species are those species which the FWS has 

sufficient information on biological vulnerability and threats to issue a proposed rule to list.  

Currently, candidate species are considered species of concern and are not offered full  federal 

protection under the ESA.  One federal candidate plant species occurs within Rio Blanco County. 

 

White River beardtongue (Penstemon scariosus var. albifluvis) is a Federal candidate for 

listing as threatened or endangered and is found along the White River that flows westward from 

the Flat Tops area of Western Colorado until it joins the Green River in Utah.  Both the common 

and scientific names of this species are named after its location (albus, meaning white, and fluvis 
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meaning river).  Habitat for this species is located on sparsely-vegetated shale slopes of the 

Green River Formation at elevations ranging from 5,000 to 7,200 feet.  This perennial herb 

grows from 15 to 30 cm tall, producing lavender to pale-blue flowers from late May through 

June (Spackman et al. 1999). 

 

BLM-Designated Sensitive Plant Species:  Park rockcress (Boechera fernaldiana) is a perennial 

herb that occurs on limestone and sandstone outcrops within mixed desert shrub and pinyon-

juniper communities.  Within these habitats they are typically found in shaded sites within pine 

duff.  Elevations of preferred habitat range from 5,800 to 6,000 feet.  This species is endemic to 

Uintah County, Utah and Moffat County, Colorado.  The flowering/fruiting period begins in 

April  through May and ends in early June (Spackman et al. 1999). 

 

Debris milkvetch (Astragalus detritalis) is a perennial herb that occurs in pinyon-juniper and 

mixed desert shrub communities.  The preferred soils are often rocky, ranging from sandy clays 

to sandy loams.  This species is known to occur on alluvial terraces with cobbles at elevations 

ranging from 5,400 to 7,200 feet.  Known distribution of this species includes Duchesne and 

Uintah Counties, Utah, and Moffat and Rio Blanco Counties, Colorado.  The flowering/fruiting 

period begins in late April  through early June and extends from late May to June (Spackman et 

al. 1999). 

 

Ephedra buckwheat (Eriogonum ephedroides) is a perennial herb that is found on the white 

shales of the Green River Formation and soils derived from them.  This species is most likely to 

occur on sparsely vegetated white shale slopes.  Elevations of preferred habitat range from 5,600 

to 6,030 feet.  Current known distribution of ephedra buckwheat is confined to several sites in 

Utah and Rio Blanco County, Colorado.  The flowering/fruiting period begins in July and ends in 

late July to September (Spackman et al. 1999). 

 

Utah gentian (Gentianella tortuosa) is an annual species that grows in tufts or clumps and is 

known to occur on soils derived from the Green River Formation.  This species is often found on 

barren shale knolls and slopes at elevations ranging from 8,500 to 10,800 feet.  Current known 

distribution of Utah gentian includes southern Nevada, Utah, and Rio Blanco County, Colorado.  

The flowering/fruiting period begins in July and ends in September (Spackman et al. 1999). 

 

Narrow-stem gilia (Gilia stenothyrsa) is a biennial to perennial herb found on silty to gravelly 

loam soils derived from the Green River and Uintah Formations in association with grasslands, 

sagebrush, mountain mahogany, or pinyon-juniper communities.  Elevations of preferred habitat 

range from 5,000 to 6,000 feet.  Narrow-stem gilia is known to occur in Utah and Mesa and Rio 

Blanco Counties in Colorado.  The flowering/fruiting period begins in late May through June and 

ends in late June to early July (Spackman et al. 1999). 

 

Piceance bladderpod (Lesquerella parviflora) is a perennial herb endemic to Colorado and 

known to occur in the Piceance Basin.  This species is found on shale outcrops of the Green 

River Formation, on ledges and slopes of canyons in open areas with an elevation range of 6,200 

to 8,600 feet.  The flowering/fruiting period begins in June through early July and ends in July 

(Spackman et al. 1999). 
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Narrow-leaf evening primrose (Oenothera acutissima) known range for this evening primrose 

is limited to Dagget and Unitah Counties, Utah and Moffat County, Colorado.  No populations 

are known as far southeast as the Piceance Basin.  Habitat for this species is usually sandy, 

gravelly, or rocky soils associated with seasonally wet areas at elevations of 5,300 to 8,500 feet.  

Flowering occurs in May and June (Spackman et al. 1999). 

 

Rollins cryptanth  (Oreocarya rollinsii ) is a biennial to perennial herb associated with the white 

shale slopes of the Green River Formation, and in pinyon-juniper or cold desert shrubland 

communities at elevations of 5,300 to 5,800 feet.  Known distribution of Rollins cryptanth includes 

Wyoming, Utah, and Moffat and Rio Blanco Counties in Colorado.  The flowering/fruiting period 

begins in May through June (Spackman et al. 1999). 

 

Environmental Consequences of the Proposed Action:  With the exception of the four 

new PHCO populations, about 99 percent of the known PHCO and PHOB populations are within 

the Ryan Gulch and Dudley Bluffs ACECs.  The Proposed Action, within the Ryan Gulch and 

Dudley Bluffs ACECs, would result in a total of approximately 0.2 acres of disturbance due to 

shot hole drilling.  In the Ryan Gulch ACEC, a total of 197 source points are planned (7 

vibroseis on roads and 190 heli-portable drill).  Surface disturbance in the Ryan Gulch ACEC as 

a result of 190 drill  holes would impact approximately 0.06 acre.  Approximately 96 percent of 

the 258 source points would be heli-portable drilled in the Ryan Gulch ACEC. 

 

In the Dudley Bluffs ACEC, a total of 428 source points are planned (4 vibrosis on roads and 

424 heli-portable drill).  Surface disturbance in the Dudley Bluffs ACEC resulting from 424 drill  

holes would impact approximately 0.13 acre.  Approximately 99 percent of the 428 source points 

would be heli-portable drilled in the Dudley Bluffs ACEC. 

 

Although not within an ACEC, the four new PHCO populations would receive the same full  

protective measures as with any federally-listed plant species.  After an initial inspection, it is not 

anticipated their locations will  pose an issue with source and receiver line placement.  Final shot 

hole locations and receiver line routes would be determined in late-April/early May during the 

plant survey when the plants are in bloom. 

 

There would be no staging areas or helicopter landing sites/LZs located in either ACEC, 

therefore no surface disturbance within the ACECs would result from these disturbance point-

sources.  No private lands are located in either ACEC, therefore the Proposed Action within the 

ACECs would have no effect on private land resources. 

 

Formal consultation was initiated on December 3, 2008 with the US Fish and Wildlife Service 

(USFWS) Grand Junction field office. Based on extensive field surveys, travel restrictions, on-

site training, significant on-site avoidance measures including on-site botanist escort, and project 

related actions that were modified or re-located to avoid direct and indirect impacts to federally 

listed plant species, the USFWS concurred that the project may affect but is unlikely to adversely 

affect Physaria congesta or Physaria obcordata. Unless the proposed action is altered, no further 

consultation with the USFWS is warranted for this project. 

 




