
 

 
  October 2008  

Appendix A  
 
Protection Measures and Conditions 3-D Seismic Survey 
 



 A-1

Protective Measures and Conditions for Lexam Explorations (USA)  
To Conduct 3-D Seismic Survey 

USFWS, Baca National Wildlife Refuge 
Winter 2006-2007 

 
The USFWS management and operational procedures for the  seismic survey which are 
designed to eliminate avoidable impacts to natural and cultural resources and physical 
infrastructure on the Baca National Wildlife Refuge (Refuge), and to control or reduce 
unavoidable adverse impacts. Those management and operational procedures are list 
below:  
 
1) The Refuge Manager and environmental monitors will retain the right to "stop work" 
in any situation that imperils a Threatened or Endangered species or its habitat, that 
causes significant harm to Refuge resources, that threatens cultural or historic resources, 
or that endangers public safety. Any sightings of cultural features or artifacts or sightings 
of threatened or endangered species by employees or contractors of Lexam will be 
immediately reported to the Environmental Monitor or the Refuge Manager.  
 
2) Lexam will, to the greatest extent practicable, conduct all exploration in such a manner 
as to minimize damage, erosion, pollution or contamination to the lands, waters, 
facilities, vegetation and other resources of the refuge.  
 
3) As far as is practicable, all operations must be conducted without interference with the 
operation of the Refuge or disturbance to the wildlife thereon.  
 
4) The physical occupancy of the area must be kept to the minimum space compatible 
with the conduct of efficient mineral operations.  
 
5) Upon the cessation of operations, the area shall be restored as nearly as possible to its 
condition prior to the commencement of seismic operations.  
 
6) Third-party environmental monitor(s) may be hired at Lexam’s expense to ensure 
compliance with Refuge regulations and protective measures.  Lexam will pay reasonable 
total cost of this requirement, as mutually agreed with the Refuge Manager prior to the 
hiring of the environmental monitors. The environmental monitor(s) will be hired with 
prior approval of the Refuge Manager, and will report directly to the Refuge Manager. 
The environmental monitors will be provided a radio and a cell phone for 
communications with crews.  
 
7) Lexam is responsible for any damage caused by it’s employees or contractors hired by 
Lexam involved in the operations, and for restoring impacted areas as closely as possible 
to original conditions prior to the end of operations. Lexam will be responsible for 
restoration of and/or mitigation for all damages to Refuge habitats, and for repairing any 
damages to Refuge facilities and infrastructure including roads, parking areas, levees, 
fences and water control structures.  
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8) The USFWS will enforce all applicable Federal statutes and regulations, including all 
Refuge specific regulations.  
 
9) Monitoring Program: One or more environmental monitors should be on duty at all 
times. Additional monitors will be on duty when determined necessary by the Refuge 
Manager. Daily operations logs shall be kept by the environmental monitors and the 
operations project manager. These logs should document all daily activities as well as any 
damages to habitats or infrastructure. Daily updated logs will be made available to the 
Refuge Manager (or assignee) and Lexam (or assignee) each morning and a final 
composite log will be given to the Refuge Manager and Lexam upon completion of the 
program.  
 
10) The shot line and receiver line pattern will be designed and operations conducted so 
as to minimize mechanized equipment traffic along the line and lessen the overall time 
required to conduct recording operations.  
 
11) The seismic program will be initiated in the southwest portion of the Refuge and will 
progress from southwest to northeast.  
 
12) Training Program. Training of all seismic program personnel will be conducted prior 
to commencing seismic activities through orientation meetings. Training will include 
review of the provisions and protection measures and review of Refuge-specific and 
general regulations applicable to national wildlife refuges. Training will be repeated 
periodically throughout the program prior to each phase of the operations and/or as new 
personnel begin work on the Refuge.  
 
13) In the event of adverse weather conditions, the Refuge Manager may halt all seismic 
operations. Should work be delayed for this reason the Refuge Manager is authorized to 
extend the period of operation up to an additional thirty (30) days.  
 
14) Measures to Protect Cultural Resources  
 

• A file search to be performed by an archaeologist to identify any known cultural 
sites. The archaeologist will also identify and map high probability areas within 
the area of the seismic survey, and mapped buffer zones around all known sites 
and high probability areas.  

 
• All cultural resources identified in the file search and all high probability areas 

will be mapped and/or flagged in the field by the archaeologist prior to beginning 
seismic operations, and such sites will be avoided by seismic field crews during 
all phases of the seismic survey. No seismic survey activities will occur in buffer 
zones of 100' radius around identified sites and high probability areas.  

 
• The seismic survey will only use the low-impact seismic survey methodology 

specified in the "Seismic Methodology and Sensitive Area Avoidance Plan."  
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• Staging areas for the seismic survey will be off Refuge property.  
 

• Any discovery of cultural artifacts or features during the course of the seismic 
survey will be immediately reported to the USFWS and the SHPO. The Refuge 
Manager and the environmental monitor(s) will have "stop work" authority for 
any activity that may threaten a cultural artifact or feature.  

 
15) Measures to Protect Migratory Birds, Other Wildlife, and Habitats  
 

• The timeframe for conducting the seismic survey will be January 01, 2007 to 
February 28, 2007, to reduce or altogether eliminate disturbance impacts to 
migrating/breeding migratory birds including waterfowl, shorebirds and wading 
birds. T-C understands that an earlier completion date is preferable, and will strive 
to complete the survey at the earliest possible date.  

 
• Shifting of the seismic source or receiver lines and subsequent operations will be 

required to avoid active unanticipated wildlife concentrations or other sensitive 
wildlife features.  

 
• Killing or harassing all wildlife on the Refuge is prohibited. Spotlighting of 

wildlife by crews will be prohibited.  
 

• Potential vegetation damage and soil compaction/rutting along source and 
receiver lines will be reduced by: 1) restricting the number of vehicle passes along 
the lines to the absolute minimum required. Polaris will limit receiver line checks 
to the absolute minimum possible. Wherever possible, laying and servicing 
receiver equipment will be accomplished by walking. Natural and man-made 
travel lanes, (roads and trails) will be utilized whenever possible; 2) using four-
wheelers where necessary in uplands and drier transitional sites; 3) minimizing 
turning by tracked vehicles (no locking tracks); 4) prohibiting all "cross-country 
travel" by mechanized vehicles.  

 
• Damage to levees, ditches, and other waterway banks and shorelines will be 

minimized to the extent possible by: 1) conducting recording activities all on one 
side of a waterway in a portion of the project area before proceeding to the 
opposite side, thereby minimizing crossings; and 2) avoiding lateral travel along 
banks and shorelines.  

 
• Polaris will pressure wash and chemically decontaminate with approved 

herbicides all vehicles and receiving equipment prior to deployment on the 
Refuge to avoid introducing any foreign plants or animals. Vehicles and receiving 
equipment will be inspected by the environmental monitor(s) prior to entering the 
Refuge.  

 
• All work will be conducted during daylight hours unless approved or requested by 

refuge manager.  
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• Staging areas, and vehicle travel lanes will be approved by the Refuge Manager 

following a coordinated field review with Polaris.  
 

• Sensitive habitats including Riparian and wet areas will be identified and avoided 
by shifting source and receiver lines and subsequent operations.  

 
• All vegetation damage and soil compaction/rutting will be restored by Polaris as 

nearly as possible to its condition prior to commencement of seismic operation, or 
will be mitigated for as specified by the Refuge manager.  

 
16) Other Measures 
  

• Polaris will establish and identify to the USFWS a designated point of contact 
who will be available at all times for communication and coordination with the 
USFWS.  

 
• All water control structures, wells and water gauges will be avoided except as 

authorized by the Refuge Manager.  
 

• The USFWS and Polaris will cooperatively develop a Contingency Plan to cover 
the potential occurrence of project-related or other incidences of wildfire during 
the seismic survey. Survey crews will carry basic fire suppression equipment 
(shovels, fire extinguishers, etc.). Crews will report any occurrence of wildfire to 
Refuge management.  

 
• Possession of firearms is prohibited by Refuge regulation. Possession of firearms 

is also prohibited by Polaris policy and is enforceable by dismissal from 
employment.  

• In the event that any roads, trails, parking areas, levees, and other infrastructure 
are impacted by the seismic survey, these resources will be immediately repaired 
at Polaris' expense. Polaris will be required to maintain all Refuge facilities used 
during the seismic survey, and repair any damages caused by Polaris’ use of these 
facilities.  

 
• All damaged fences (barbed and electric) breached by the seismic survey will be 

repaired at Lexam’s expense in a timely manner, and in a manner agreed upon by 
the Refuge Manager.  

 
• Field oil or fluid changes will be permitted on the Refuge in selected staging 

(administrative) areas determined by the Refuge Manager. Any spilled oil will 
require immediate cleanup. Therefore, oil absorbent pads will be required on site 
at all times as a precautionary measure.  

 
• Polaris will provide the Refuge Manager with proof of environmental liability 

insurance or post a bond prior to the initiation of seismic surveys.  
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• Strict adherence to Polaris Drug and Alcohol Policy will be enforced for all 
employees, contractors, and subcontractors. Violation of this policy will be 
grounds for immediate dismissal.  

 
• All cans, bottles, paper, and other trash generated by the seismic crew will be 

removed from the Refuge daily. Trash receptacles provided by Polaris for its 
employees/contractors must be emptied and trash removed from the Refuge on a 
daily basis.  

 
• All equipment and debris incidental to the survey, such as flagging, wires, poles, 

etc., will be removed following the cessation of activities on each line.  
 

• Polaris will advise the Refuge Manager at least 72 hours in advance of the initial 
survey activities and shall coordinate all activities during the seismic survey on 
the Refuge with the Refuge Manager.  

 
• The Refuge Manager will be provided detailed maps showing the exact locations 

of all seismic survey lines and shot holes promptly after survey completion.  
 

• All applicable Federal and State regulations, including all Refuge-specific 
regulations shall be in force and adhered to by all seismic personnel at all times, 
except where explicitly exempted by the Refuge Manager. Seismic personnel 
shall comply with all, applicable ordinances, laws, decrees, statutes, rules and 
regulations of all federal and state entities.  

 
• The USFWS can request add or modify the protective measures during the 

seismic survey should additional or modified stipulations be needed to protect 
Refuge resources or public safety. 
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LEXAM EXPLORATIONS (U.S.A.) INC. 
 

CONDITIONS AND PROTECTIVE MEASURES RELATING TO 
LEXAM EXPLORATION (BACA WELL #5 AND BACA WELL #6 OR 
BACA WELL #7) ON THE BACA NATIONAL WILDLIFE REFUGE 

 
United States Fish and Wildlife (“USFWS”) Terms and Conditions  

To minimize and mitigate the potential impacts of its exploration program on the surface 
and subsurface resources of the Baca National Wildlife Refuge, Lexam Explorations 
(U.S.A.) Inc. (“Lexam” or the “Operator”) shall implement the following measures.  These 
measures shall be equally applicable to Lexam’s employees, representatives, consultants, 
contractors and subcontractors. 

1) All vehicles and equipment from outside the Refuge will be decontaminated per 
USFWS procedures to prevent the introduction of noxious weeds to the Refuge. 
Decontamination will include removal of skid plates for inspection and cleaning if 
necessary. 

2) All ground-disturbing activities associated with drilling operations and setup will require 
on-site cultural resource monitoring which will be provided by Lexam.  In addition, once 
timing of road and pad construction activities is determined, USFWS biologists will 
survey affected areas to document current wildlife activity and sensitivities to be 
addressed and/or avoided.   

3) Lexam will provide trained environmental monitors, approved by USFWS, who will 
continue to serve as liaisons between the Refuge Manager, construction contractor, 
and drill rig personnel and ensure that all operations are conducted in a manner that 
minimizes surface impacts.  

4) Impacts to sensitive habitat, wildlife, plants, other sensitive natural or historical 
resource features will be avoided to the extent possible while constructing the access 
road and well pads. 

5) All construction of roads and pads will occur in a way that best facilitates their 
subsequent complete removal and reclamation once Lexam activities have ceased at 
these sites. This includes separating and stockpiling topsoil layers on-site to be 
replaced during reclamation. All disturbed areas will be reclaimed per the requirements 
imposed by the Colorado Oil and Gas Conservation Commission (“COGCC”) and with 
USFWS input. Only endemic plants and seed mixtures are to be used in reclamation.   

6) A baseline water quality study of the near-surface unconfined aquifer, deeper aquifers, 
and surface water in proximity to the planned well locations will be conducted prior to 
drilling. In addition, at least three monitoring wells will be installed near each well pad 
to monitor potential spills or releases.   

7) Casings will be set with COGCC-approved cement to 3,000 feet below the surface 
which will fully protect the aquifers from contamination through communication in the 
borehole.    

8) A closed loop mud and drill cuttings system will be used to minimize impacts to 
surrounding habitats. In addition, drill cuttings will be isolated in an above-ground tank 
during drilling. Cuttings will be removed from the Refuge and disposed of off-site in 
accordance with state regulations.   
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9) Drilling operations will be modified, as necessary, to reduce conflicts with regular 
Refuge management activities. 

10) A gate guard will be provided by Lexam, and approved by the USFWS, to document 
traffic entering and exiting the Refuge and to eliminate potential illegal entry onto the 
Refuge. 

11) Arrangements for additional USFWS law enforcement personnel will be made in the 
event it is deemed necessary to effectively enforce state, federal, refuge, and wildlife 
laws and regulations during drilling activities. 

12) Construction and drilling activities will be conducted from August 1 through April 30 in 
order to avoid conflicts with wildlife and limit ground disturbance activities to periods of 
low precipitation to minimize impacts to soil.  

13) Well sites will be located as far from sensitive wet meadow wetlands as practicable. 
14) Drill pads will be fenced if necessary to prevent large ungulates from gaining access to 

the sites. 
15) To protect special status species such as the Rio Grande Sucker and Rio Grande 

Chub, USFWS and Lexam will:  
− Establish a 0.25-mile buffer zone of no activity around potential and identified 

habitat.  
− Limit vehicle crossings to existing or pre-approved crossings.  
− Sample waterways for particulate matter, creating a baseline and regular 

monitoring during period of activity. 
− Assess stability and suitability of road water crossings prior to road construction 

and drilling activities and perform upgrades, if needed. Conduct periodic monitoring 
of crossings during activities and documentation of any deficiencies that may occur 
that may be indicative of potential structural failure. 

− Provide dust suppression in the vicinity of waterway crossings.  
16) Pre- and post-drilling aerial photographs will be taken of the proposed drilling and road 

construction area. The photographs will be color and will provide complete coverage of 
the drilling and road construction area. The pre-survey documentation shall be 
submitted within 10 days of initiation of the drilling, the post-survey documentation 
shall be submitted within 110 days of completion along with a digitized version of the 
pre-survey photographs. These photographs will become the property of the Refuge.  

17) The Operator shall provide detailed maps or plats to the Refuge Manager or his 
authorized representative of the proposed project layout, showing routes, staging 
areas, construction areas, and work locations. 

18) All materials brought into the Refuge to build up the location pad will be authorized by 
the Refuge Manager or his authorized representative. To minimize the spread of 
invasive species, no top soils will be brought in from off the Refuge.  

19) Summaries of all the results generated from the water quality sampling, cultural 
resource work and any other sampling or monitoring, including the results of Lexam’s 
exploratory drilling, will be provided to the Refuge Manager upon completion and 
summation.  

20) The Operator’s drilling activities will be restricted to the period of August 1 through 
April 30. Any field operations conducted during the Refuge's migratory bird closure 
period (May 1 through July 31) must be coordinated and authorized by the Refuge 
Manager or his authorized representative. USFWS will consider allowing Lexam to 
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continue work in early May if allowing access is necessary to complete activities and 
such activities would not impact the Refuge and resources greater than what is 
anticipated in the EA. Rig up and rig down operations can only be conducted during 
daylight hours. Drilling operations will be conducted 24 hours per day.  
 

21) The Operator shall designate an onsite representative for field operations who shall be 
present during all phases of the Operator's operation and be the sole representative of 
the Operator and subcontractors regarding all communications and decisions of the 
Refuge Manager or his authorized representative. The Operator shall keep the Refuge 
Manager or his authorized representative informed if there is any change of 
designated representative for field operations.  

22) Refuge officials will conduct an on site meeting before rig-up with representatives of 
the Operator, drilling contractor, subcontractors, suppliers and service companies. The 
purpose of the meeting is to go over regulations and such conditions that apply to work 
crew conduct on the refuge.  

23) Prior to rig-up, an Emergency Preparedness Plan covering exploratory drilling, well 
control, materials hauling, spill response, and fire evacuation, will be provided to the 
Refuge Manager and discussed in a pre-operation meeting to be held with local 
governments. The plan shall contain a telephone list naming key contacts for 
emergency operations and activation.  

24) The Operator will upgrade and maintain all access routes, roads and bridges 
designated for its use across the Refuge in accordance with acceptable specifications 
and standards. The Operator shall have road maintenance equipment and operator(s) 
readily available to perform road repairs and maintenance as needed, or as directed 
by the Refuge Manager or his authorized representative.  

25) Dust levels on regularly traveled access routes must be kept to a minimum. The 
Operator shall have a water truck and operator(s) readily available to perform dust 
abatement as needed, or as directed by the Refuge Manager or his authorized 
representative. Only water will be allowed for dust suppression efforts. Dust control 
measures shall be implemented throughout the traveled areas of the project area in 
addition to the dust abatement requirement in measure #15. 

26) The drill site and immediate access roads shall be constructed of refuge approved 
material for all drilling locations. Drill pads may not exceed 90,000 square feet in area. 
All existing drainage patterns within roads to be constructed shall be maintained 
uninterrupted by the use of culverts, bridges or other applicable techniques as 
specified and authorized by the Refuge Manager or his authorized representative.  

27) The soils at the location site will be tested using approved standards to determine 
levels of heavy metals, chemical pollutant, and other contaminants, prior to rig-up 
operations. Duplicate tests will be conducted before completion or at abandonment. If 
the exit test reveals levels above the background established by pre-drilling test, 
cleanup will be required. The most practical method of clean up is soil removal. Any 
quantity of soil removed will be replaced to the original contours.  

28) Upon completion of drilling operations, the Refuge Manager or his authorized 
representative must be advised within 120 days whether the well is to be retained or 
plugged. If the well site is to be abandoned, the well is to be plugged according to state 
law, all above ground structures removed and the site and road restored as directed by 
the Refuge Manager or his authorized representative. Any damage to existing surface 
vegetation, water channels, or other physical features shall be restored to original site 
conditions. All costs shall be born by the Operator.  
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29) Pits, ponds and/or open tanks are prohibited. Portable tanks must be used in 
circulating operations for the temporary storage of all drilling fluids, cuttings, mud, and 
contaminants. All drilling fluids, cuttings, mud, contaminants, portable tanks, and other 
equipment must be transported off Refuge to a state approved facility upon cessation 
of drilling activity. It is highly recommended that an auger tank be used for transferring 
drill cuttings and sand to a vehicle for off Refuge transport. 

30) All toxic construction and equipment supplies and refuse (oil, grease, gasoline, diesel, 
paint, and other petrochemical derivatives) shall be centrally stored. Wastes shall be 
disposed off refuge immediately following completion of drilling operations. In the event 
of an accidental spill or discharge of oil, brine, or any other petrochemical substance, 
the Operator shall immediately notify the Refuge Manager or his authorized 
representative. The Operator shall remove contaminated soils for proper disposal off 
Refuge, and replace such soils with the same type soils or of a type specified and 
approved by the Refuge Manager or his authorized representative. A site reclamation 
plan may be required by the Refuge Manager or his authorized representative. 

31) Catch pans or other liner systems approved by the Refuge Manager are required for 
equipment and locations such as mud pumps, bulk mud additive tanks, fuel tanks, 
mixing shed, generators, accumulator and lines, and under the entire rig floor. The 
catch pans will cover the entire surface area under the equipment. The rig floor catch 
pan will be tied to allow for wash down and mud drainage from drill pipe. The catch 
pans will be kept free and clean from accumulated debris and spill materials. 

32) The Operator will be responsible for providing all water needed for drilling operations. 
No waste water will be discharged onto Refuge lands, ditches, or water bodies. The 
Operator will provide a containerized or temporary septic system for domestic sewage 
disposal during drilling operations, which shall be removed upon completion of drilling. 
Use of portable toilets at drill site or the installation of a septic system, or similar 
treatment system or tanks will be required for any trailer or quarters on site. No surface 
discharge of septic system or portable toilet water is permitted. Septic tanks must be 
inspected weekly during operations and pumped as necessary. Upon completion of 
operations, the septic tanks must be pumped out and all material hauled away.  

33) All disposable type materials and trash brought onto the Refuge or generated at the 
drill site shall be removed from the Refuge on a biweekly basis and upon completion of 
the drilling activities. The drill site and operational area shall be kept free of debris and 
trash at all times. Trash shall be contained securely at the drill site in such a manner 
(fully enclosed trash cages) as to prevent trash from being spread by wind or wildlife. 
No trash may be disposed of or buried on the Refuge. 

34) General Refuge access conditions : 
− Access is to allow Lexam and/or its contractors access to portions of the Refuge 

for the purpose of carrying out drilling of oil and gas exploration wells Baca #5 and 
Baca #6 or Baca #5 and Baca #7 (either #6 or #7 would be drilled, but not both).   

− The Refuge Manager is the coordinating official having immediate jurisdiction and 
administrative responsibility for oil and gas operations on the Baca National 
Wildlife Refuge (Refuge) lands and property, all entry upon the Refuge must be 
coordinated with the Refuge Manager or his authorized representative The Refuge 
Manager must be advised at least 48 hours in advance of initial activity.  

− The failure of the United States to require strict performance of the terms, 
conditions, covenants, agreements, or stipulations of this permit for access to 
conduct exploration activities on national wildlife refuge lands, shall not constitute a 
waiver or relinquishment of the right of the United States to strictly enforce 
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thereafter such terms, conditions, covenants, agreements, or stipulations which 
shall, at all times, continue in full force and effect.  

− Lexam and/or its contractors shall save, hold harmless, defend, and indemnify the 
United States , its agents and employees for loss, damages, or judgments and 
expenses on account of bodily injury, death or property damage, or claims for 
bodily injury, death or property damage of any nature whatsoever, and by 
whomever made, arising out of the Operator, his employees, subcontractors or 
agents with respect to the exploration of any and all mineral rights within the lands 
administered by the Refuge.  

− All applicable federal and state regulations apply and will be in force. Operator 
shall be responsible for the actions of all exploration and support personnel. 
Violations of applicable laws or regulations will subject the operator and/or his 
employees to prosecution under state and/or federal laws. Individuals utilizing the 
Refuge under the Operator's authorization are subject to inspections of vehicles 
and their contents by federal and state law enforcement officers.  

− Proof of general liability insurance in the amount of $1,000,000 must be furnished 
to repair/mitigate any damages. This does not limit the liability for damages to this 
amount.  

− Operators will act in a manner that is respectful of Refuge habitats, wildlife, and 
property.  Gates are to be locked or unlocked as they are found.  

− All vehicle access will be restricted to developed roads and two-tracks.  All terrain 
vehicle use and deviations to vehicle use must be pre-approved by the Refuge 
Manager in writing prior to any action taken. 

− Vehicle speed limits will be set at the discretion of Refuge Manager and limits will 
be strictly adhered to.   

− No pets will be allowed on the Refuge. 
− Possession of firearms, alcoholic beverages or drugs is strictly prohibited on the 

Refuge. 
− Fires are strictly prohibited in any areas of the Refuge. 
− Operators are not to be considered agents of the USFWS and are not to represent 

the USFWS in any matters. 
− Operators will perform all work in accordance with the highest standards of the 

industry and to the satisfaction of the USFWS.    
− Operators will perform all work in accordance with all applicable laws and 

regulations and will obtain all necessary permits or licenses when required to do 
so. 

− All personnel and activities shall be restricted to the immediate drilling area and the 
direct access road to the drill site.  

− Feeding wildlife species is prohibited. Molesting or destroying the home or dens of 
wildlife is prohibited. If dens are found during the normal course of operations, 
distinctive flagging will be used to alert all personnel of the den location. Adverse 
impacts on fish, wildlife and the environment shall be kept to an absolute minimum. 
All road kills will be reported to the Refuge Manager or his authorized 
representative. 



 C-6

− Littering is prohibited. All cans, bottles, lunch papers, and operations trash must be 
removed. Cigarette butts are considered litter. All vehicles will be equipped with a 
container to carry out trash.  

− All necessary permits, contacts and clearances must be completed or obtained by 
Lexam prior to the start of the activity.  

− No overnight quarters will be permitted on the refuge unless authorized by Refuge 
Manager.   

35) Implement the recommendations contained in the report entitled “Existing Conditions 
Report for a Portion of the Lexam Road, Saguache County, Colorado,” prepared by 
Russell Surveyors and Associates, Inc., March 30, 2008, with input from the USFWS. 

36) Implement the recommendations that were the basis for the air quality report analysis 
set forth in the “Lexam Baca Drilling Project Visibility Impact Evaluation,” Air Sciences 
Inc., April 30, 2008: (a) power generators will be Tier 2 engines; (b) diesel fuel used in 
generators and all other non-road engines will be ultra-low-sulfur (less than 0.05 
percent sulfur); and (c) disturbed areas will be watered to control the fugitive dust 

37) Upon CDOW recommendation, Lexam has agreed, that in the event of a severe 
winter, to assisting the CDOW with managing for the needs of any wintering big game 
temporarily displaced by Lexam’s activities within the designated areas, especially if 
the temporary displacement results in the potential for a decline in overall physiological 
health of the animals or in increased game damage claims by private landowners.  
This assistance could occur as a Lexam funded baiting program, feeding program or 
other form of distribution management as determined appropriate by CDOW within the 
severe winter range area.   

If Lexam discontinues or fails to perform any of the preceding terms and conditions, and 
the Refuge Manager believes such failure will lead to unreasonable damages to Refuge 
resources, the USFWS may assess penalties pursuant to 50 C.F.R. Part 28 and may 
require Lexam to cease exploration activities until the risk of damage to Refuge resources 
has been removed or mitigated in the sole discretion of the USFWS. 

Colorado Oil and Gas Conservation Commission (“COGCC”) Terms and Conditions 

The following are the terms and conditions are imposed by the COGCC in Permit No. 
2006A069 (Baca Well #5), Permit No. 2006A070 (Baca Well #6) and that certain Sundry 
Notice changing the location of Well #6, dated April 30, 2008, and Permit No. 20075486 
(Baca #7).  Terms and conditions Nos. 19 and 20 were added to the Baca #7 permit and 
apply to Baca #5 and #6 as well. Certain of the COGCC terms and conditions are 
duplicative of terms and conditions imposed by the USFWS and described above. 

1. Notify David Shelton - COGCC Engineering Supervisor (303-894-2100 x 108) or 
David Dillon - COGCC Engineering Manager (303-894-2100 x 104) 48 hours 
prior to moving onto the location with drilling equipment. Advise Mr. Shelton or 
Mr. Dillon at least 24 hours prior to running any casing string to provide COGCC 
Field Inspectors sufficient notification time to witness cementing operations and 
pressure testing of blowout preventers. If the well is a dry hole, notify Mr. Shelton 
or Mr. Dillon 24 hours prior to plugging and abandoning this well. 

2. Any changes to the approved drilling plan and procedures must be 
approved in writing by the COGCC. 
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3. Immediately notify the COGCC of any major problems encountered during the 
drilling, cementing, or completion process. 

4. Conductor casing and surface casing will be cemented to surface. 

5. Surface casing depth will be set at a depth of 3000 feet. This depth was determined 
by COGCC staff based upon review of available relevant data, including data from 
the deep water well located approximately one mile from the drill sites, and after 
consultation with the Division of Water Resources staff. 

6. Prior to commencing operations, an inventory of all chemicals and products that will 
be used or stored on site must be provided to the COGCC, the surface owner, and 
local emergency response personnel prior to bringing those substances on to the 
Baca National Wildlife Refuge. If additional chemicals or products are required, then 
information about these substances must be provided to the COGCC, the surface 
owner, and the local emergency response personnel prior to bringing them on to the 
Baca National Wildlife Refuge. 

7. Prior to commencing operations, a meeting with the local emergency 
response personnel will be held to establish an adequate safety and response 
plan for drilling, completion, and production activities. 

8. A closed loop mud and cutting system will be used and cuttings will be placed in an 
above ground and lined enclosure, unless landowner approval to use an alternative 
mud and cutting system is obtained in writing. 

9. The drill cuttings will not be left at or buried on the drill site or elsewhere on the Baca 
National Wildlife Refuge, unless landowner approval is obtained in writing. Cuttings 
will be disposed in accordance with COGCC Rule 907. 

10. Formation temperatures will be recorded and the data provided to the COGCC and 
the surface owner. 

11. If pumping tests are conducted on discrete zones below deepest neighboring water 
well (2,180 feet below surface), then water samples will be collected for basic water 
quality tests, including TDS, dissolved metals, common anions, pH and alkalinity. 
The analytical results will be provided to the COGCC and the surface owner. 

12. If production casing is run, then all hydrocarbon and water bearing formations must 
be covered with cement and a cement bond log must be run to verify coverage. 
Cementing requirements will be determined by COGCC staff from open-hole logs 
and other well information obtained during the drilling of the well. 

13. If the well is plugged as a dry hole, then the COGCC must be contacted for plugging 
instructions, which will be based on log and geologic data, and the actual wellbore 
configuration. Cement plugs will be set to confine all fluids to the reservoirs in which 
they originally occurred. The plugging procedure will assure that all aquifers are 
properly isolated and protected. 



 C-8

14 A guard, provided by Lexam, shall be stationed at the property gate on County 
Road T during all drilling and completion activities. The guard will limit access to the 
property to Lexam employees, Lexam contractors, and other authorized personnel. 

15. Baseline water quality data will be acquired from both near surface (unconfined 
aquifer) and deeper aquifers in proximity to proposed wells prior to the spud of the 
wells and again within six months after the wells are completed and/or plugged. 
Sampling and analysis procedures must be approved by the COGCC staff prior to 
conducting this work. Data will be provided to the COGCC and the surface owner. 
Data will used to assess any possible long-term affects on ground water quality. 

16. A minimum of one up-gradient and two down-gradient monitoring wells will be 
installed around each drill pad. The wells will be completed in the shallow 
unconfined aquifer. The locations and elevations of the wells will be surveyed and 
depth to water will be measured. Water samples will be collected for chemical 
analysis before the wells are spud and at predetermined intervals thereafter, which 
will agreed to by the United States Fish and Wildlife Service (USFWS) and Lexam. If 
spills or releases of drilling related chemicals at sites occur, then the sampling 
frequency may be increased to a frequency agreed to by the USFWS, Baca Grande 
Water and Sanitation District, and Lexam. 

17. Equipment and vehicles brought onto the Baca National Wildlife Refuge from 
outside the San Luis Valley must be cleaned and decontaminated to minimize 
introduction of non-native species and noxious weeds. 

18. Lexam will insure that all drilling and completion operations will be supervised by a 
WellCAP IADC certified supervisor. All blow prevention equipment shall be rated for 
5000 psi and will be installed and tested in accordance with U.S. Bureau of Land 
Management Onshore Order #1. 

19. Approval of the APD is limited to drilling and completion operations and permission 
shall be obtained from the Director of the Oil and Gas Conservation Commission 
prior to commencing production from the Baca Wells #5, #6, or #7. 

20. Any conditions related to protection of public health, safety, welfare and the 
environment that are developed as a result of the federal Environmental 
Assessment process and that are under the jurisdiction of the Oil and Gas 
Conservation Commission shall be applied to the drilling and completion operations 
of the Baca Wells #5, #6, or #7. 

Saguache County Agreement Terms and Conditions 

The following terms and conditions are summarized from that certain “Agreement between 
Saguache County and Lexam Explorations (U.S.A.) Inc. Related to Drilling and 
Exploration Activities,” dated April 17, 2007.  

1. The County will provide certain signage, at specified locations, as may be agreed to by 
Lexam and the County and that Lexam will pay the County Road and Bridge 
Department the sum of a minimum of $100.00 for that signage. 
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2. Lexam, to comply with the County road weight limitations, will weigh each truck that it 
owns, contracts for, or controls and uses for its activities within the County, and that 
will use any road in the County road system. 

 
3. Lexam or its contractors will provide a copy of the weight ticket for each vehicle used 

or participating in its activities within the County, for each trip that the subject vehicle 
makes on the County road system, to the County’s Road and Bridge Department. 

 
4. Lexam agrees to pay to the County the sum of $4.29 for each ton of weight that the 

vehicles subject to this Agreement exceed the County road weight limit of 
54,000 pounds. 

 
5. Lexam agrees to purchase a County Road Access Permit for accessing Saguache 

County Roads, from the Saguache County Road & Bridge Department, at the same 
cost charged by the County to other, similar users of County roads.  

 
6. All sums payable under the Agreement will be paid to the County on a monthly basis. 
 
7. In order to minimize the cost and effort involved in disposing of cuttings from the drill 

sites and to minimize the impact that the drilling activities may have on Saguache 
County, Lexam agrees that it will voluntarily test the “cuttings” which arise from the 
drilling of any exploration well or other exploration activities within the County of 
Saguache.  Such testing shall be limited to those cuttings that visually exhibit 
substances other than dirt and rocks and for which Lexam proposes to permanently 
dispose in the County.  These tests will be in addition to, or concurrent with, any other 
testing which may be required by Federal or State authority. The purpose of this 
testing is to determine if the cuttings can be safely used as wellsite cover and/or road 
base materials, as well as to assist in determining if any special precautions are 
required for the permanent disposal of the cuttings. The testing will include: 

• Total petroleum hydrocarbons (TPH),  
• Sodium Adsorption Ratio (SAR),  
• Heavy metal concentrations, 
• pH level, and  
• Conductivity. 

 
 Lexam agrees that it will provide a report of the above tests and all other tests 

performed on the cuttings and fluids produced results from the drilling operation, as 
required by Federal or State agencies, to the County Land Use Department. Said 
testing will conform to the generally acceptable testing standards for the industry. 
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Appendix D 
 
Agreement Between Saguache County and Lexam Explorations 
(U.S.A.) 
 



AGREEMENTBETWEENSAGUACHECOUNTYANDLEXAM
EXPLORATIONS (U.S.A.) INC. RELATING TO DRILLING AND

EXPLORATION ACTIVITIES IN SAGUACHE COUNTY, COLORADO

This Agreement is entered into this g day of April, 2007, by and
between the County of Saguache, Colorado, a governmental entity ("County"), and
Lexam Explorations (U.S.A.) Inc. ('~Lexam").

WHEREAS, the County has the legal authority to adopt regulations
establishing weight limitations and usage restrictions for roads which belong to the
County; and

WHEREAS, the County had adopted a series of Resolutions in 1990
establishing weight limitations on County roads and certain usage restrictions.
These Resolutions also established a permitting system and an excessive weight
impact fee. The County and Lexam had entered into an agreement relating to those
impact fees and certain activities then being conducted by Lexam in Saguache
County; and

WHEREAS, those Resolutions, permit requirements and weight limitations
have remained in effect since 1990; and

WHEREAS, Lexam is conducting certain activities with the County which
have and will result in certain services being provided by the County which are not
normally supplied to private entities and certain of Lexam activities will place an
undue burden on the County roads; and

WHEREAS, the County adopted Resolution No. 2007 G-.:z. to update the
weight limitations for the County road system and update the impact fees for use of
the system to reflect current costs associated with undue impact by special activities
and usage. The Resolution also provides that the County and entities whose
activities will have an undue impact on the County roads may enter into an
Agreement to address that impact; and

WHEREAS, the County and Lexam desire to enter into an Agreement to
address the impact that Lexam's activities will and may have on the County roads
and services, as well as other matters affecting the County created by Lexam's
activities.

D-1



THEREFORE, in consideration for the mutual promises and covenants
contained herein, and for such other good consideration, the sufficiency of which is
hereby acknowledged, the parties agree as foHows:

1. That the County will provide certain signage, at specified locations, as may
be agreed to by Lexam and the County and that Lexam will pay the County Road
and Bridge Depaliment the sum of a minimurn of $100.00 for that signage.

2. That Lexam, to comply with the County road weight limitations, will weigh
each truck that it owns, contracts for, or controls and uses for its activities within
the County, and that will use any road in the County road system.

3. Lexam or its contractors will provide a copy of the weight ticket for each
vehicle used or participating in its activities within the County, for each trip that the
subject vehicle makes on the County road system, to the County's Road and Bridge
Department.

4. Lexam agrees to pay to the County the sum of $4.29 for each ton of weight
that the vehicles SUbject to this Agreement exceed the County road weight limit of
54,000 pounds.

5. That Lexam agrees to purchase a County Road Access Permit for accessing
Saguache County Roads, from the Saguache County Road & Bridge Department, at
the same cost charged by the County to other, similar users of County roads.

6. Said sum will be paid to the County on a monthly basis.

7. In order to minimize the cost and effort involved in disposing of cuttings
from the drill sites and to minimize the impact that the drilling activities may have
on Saguache County, Lexam further agrees that it will voluntarily test the
"cuttings" which arise from the drilling of any exploration well or other exploration
activities within the County of Saguache. Such testing shall be limited to those
cuttings that visually exhibit substances other than dirt and rocks and for which
Lexam proposes to permanently dispose in the County. These tests will be in
addition to, or concurrent with, any other testing which may be required by Federal
or State authority. The purpose of this testing is to determine ifthe cuttings can be
safely used as weBsite cover and/or road base materials, as well as to assist in
determining if any special precautions are required for the permanent disposal of
the cuttings. The testing will include:

.. Total petroleum hydrocarbons (TPH),

.. Sodium Adsorption Ratio (SAR),

.. Heavy metal concentrations,

.. pH level, and

.. Conductivity.
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Lexam agrees that it will provide a report ofthe above tests and all other tests
performed on the cuttings and fluids produced results from the drilling operation,
as required by Federal or State agencies, to the County Land Use Department. Said
testing will conform to the generally acceptable testing standards for the industry.

8. The County will discuss, following the receipt of the above tests, the
possibility of potential uses for the cuttings from the drilling activities with Lexam.

9. The parties may modify the terms of this Agreement in a writing signed by
authorized agents of both parties.

The undersigned, by executing this Agreement, hereby affirm that they have the
authority to enter into this Agreement and to be bound by the terms contained
herein.

SAGUACHE COUNTY:
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Appendix E 
 
Baseline Surface Water and Groundwater Sampling Analytical 
Results 



Baseline Chemistry for Ground Water 
Sample Name 199723 375307 C-18 C-20 C-22 C-23 C-24 C-25 C-27 C-57 C-7 FL-3 FL-4 MOTEL 

WELL 
DOMESTIC 

WELL 
SW-5 

From Pump 
SW-5 

From Bailer WELL 14 WELL 15 WELL 17 WELL 18 WELL 2 

Location Type Flowing 
Well 

Pumped 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Flowing 
Well 

Pumped 
Well 

Pumped 
Well 

Pumped 
Well 

Pumped 
Well 

Pumped 
Well 

Pumped 
Well 

Pumped 
Well 

Pumped 
Well 

Pumped 
Well 

Aquifer Confined Confined Confined Confined Confined Confined Confined Confined Confined Confined Confined Confined Confined Unconfined Unconfined Unconfined Unconfined Unconfined Unconfined Unconfined Unconfined Unconfined 
Treatment (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) (a) 

Profile I (Major ions, metals, general) 
pH (std. units) 8.53 8.35 8.45 8.15 8.3 8.38 8.38 8.39 8.29 8.17 8.31 8.48 8.01 7.36 7.64 (f) 7.47 7.44 7.66 6.8 6.83 7.06 
pH - Field (s.u.) 8.6 8.21 8.67 8.06 8.60 8.54 8.30 8.5 8.22 8.32 8.65 8.45 8.07 7.83 8.15 8.28 8.25 7.45 7.85 7.07 6.98 6.96 
Conductivity - Field 148.1 1147 366 832 313 145.5 741 1602 2410 126.6 174.2 1130 395 65.7 140.3 111.9 113.5 136.5 193.5 96.5 111.2 85.0 
Temperature - Field 31.3 25.1 (e) 14 (e) 18.4 16.7 (e) (e) 16.2 (e) 18.8 18.0 13.4 (e) 14.2 12.1 10.6 (e) 11.2 13.5 (e) 

Alkalinity (mg/L as CaCO3) 434 661 210 298 136 166 384 813 1410 138 85.4 628 153 62.9 72.5 (f) 56.3 67.9 98.8 43.2 52.5 154 
Bicarbonate (mg/L as CaCO3) 416 654 202 298 134 161 377 800 1410 138 83 610 153 62.9 72.5 (f) 56.3 67.9 98.8 43.2 52.5 154 
Carbonate (mg/L as CaCO3) 18 7 8 <1 2.1 5 7.2 12.8 5.3 <1 2.5 17.9 <1 <1 <1 (f) <1 <1 <1 <1 <1 <1 
Chloride 10.3 7.87 2.74 3.1 2.02 2.05 4.77 9.08 19.3 1.92 2.1 4.85 9.07 1.17 1.02 (f) 0.97 0.36 1.18 0.4 0.65 2.09 
Fluoride 7.78 3.39 1.73 1.68 2.19 2.54 2.74 3.71 3.3 2.02 0.68 3.18 2.18 <0.1 0.17 (f) <0.1 0.1 <0.1 <0.1 <0.1 0.18 
Sulfate 0.72 0.46 0.49 0.68 <0.3 0.53 <0.3 0.32 <0.3 0.43 0.91 0.95 <0.3 3.53 1.82 (f) 1.75 3.57 6.63 2.75 3.11 8.05 
Total Dissolved Solids 548 777 251 335 171 181 423 929 1560 182 133 722 228 85 103 (f) 90 94 125 55 67 175 

Aluminum (mg/L) <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 (f) <0.08 <0.08 <0.08 <0.08 <0.08 (b) 
Antimony (mg/L) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 (f) <0.003 <0.003 <0.003 <0.003 <0.003 (b) 
Arsenic (mg/L) <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 (f) <0.025 <0.025 <0.025 <0.025 <0.025 (b) 
Barium (mg/L) 0.0122 0.0376 0.0223 0.0498 0.0319 0.0266 0.0283 0.0299 0.0619 0.0453 0.0315 0.0283 0.0783 0.0423 0.022 (f) 0.0347 0.0379 0.0701 0.0287 0.0367 (b) 
Beryllium (mg/L) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 (f) <0.002 <0.002 <0.002 <0.002 <0.002 (b) 
Boron (mg/L) 1.67 0.85 0.15 0.26 0.13 0.19 0.36 0.99 1.49 0.12 <0.04 0.93 0.13 <0.04 <0.04 (f) <0.04 <0.04 <0.04 <0.04 <0.04 (b) 
Cadmium (mg/L) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 (f) <0.002 <0.002 <0.002 <0.002 <0.002 (b) 
Calcium (mg/L) 2.71 5.24 4.27 8.41 7.44 7.05 4.11 3.04 3.82 9.29 10.2 2.99 24.8 17.4 16.2 (f) 13.1 19.8 30.1 14.2 17 (b) 
Chromium (mg/L) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 (f) <0.006 <0.006 <0.006 <0.006 <0.006 (b) 
Copper (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 (f) <0.01 <0.01 <0.01 <0.01 <0.01 (b) 
Iron (mg/L) <0.06 <0.06 <0.06 0.11 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 0.08 0.07 <0.06 <0.06 (f) <0.06 <0.06 <0.06 <0.06 <0.06 (b) 
Lead (mg/L) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 (f) <0.003 <0.003 <0.003 <0.003 <0.003 (b) 
Magnesium (mg/L) 0.61 2.3 0.91 2.77 1.03 1.32 1.47 1.88 5.19 1.68 0.7 1.84 3.94 3.59 2.41 (f) 3.83 3.25 3.73 1.7 2.11 (b) 
Manganese (mg/L) 0.006 0.038 0.017 0.074 0.018 0.015 0.027 0.026 0.034 0.033 0.012 0.011 0.044 <0.004 0.005 (f) 0.024 <0.004 <0.004 <0.004 <0.004 (b) 
Mercury (mg/L) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 (f) <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 (b) 
Nickel (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 (f) <0.01 <0.01 <0.01 <0.01 <0.01 (b) 
Potassium (mg/L) 4.16 8.39 5.14 7.68 6.86 5.71 6.01 8.64 13 7.16 5.47 5.61 4.5 1.13 3.36 (f) 2.17 1.15 1.34 0.64 0.54 (b) 
Selenium (mg/L) 0.0092 <0.003 0.0043 0.0082 0.0043 <0.003 <0.003 0.006 0.0042 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 (f) <0.003 <0.003 <0.003 <0.003 <0.003 (b) 
Silver (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 (f) <0.005 <0.005 <0.005 <0.005 <0.005 (b) 
Sodium (mg/L) 188 297 77.4 109 44.6 53.7 149 339 485 46.9 20.1 279 40.8 4.81 8.02 (f) 4.71 4.45 7.91 2.05 2.51 (b) 
Thallium (mg/L) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 (f) <0.002 <0.002 <0.002 <0.002 <0.002 (b) 
Zinc (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.088 (f) 0.046 <0.01 <0.01 <0.01 <0.01 (b) 

Hydrocarbons 
Diesel (mg/L) <0.1 <0.1 <0.1 (c) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Gasoline (mg/L) <0.1 <0.1 <0.1 (c) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Ethane (mg/L) 0.0186 0.0157 0.00304 (c) 0.00199 0.00231 0.00472 0.0179 0.0104 0.00165 <0.001 0.013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Methane (mg/L) 11.7 25.8 18.1 (c) 7.23 9.33 25.7 22.1 15.8 9.12 0.792 23.7 0.929 0.00109 0.00354 <0.001 0.0172 <0.001 <0.001 0.00129 <0.001 0.0296 

VOCs 
1,1,1,2-Tetrachloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,1-Trichloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,2,2-Tetrachloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,2-Trichloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1-Dichloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1-Dichloroethene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1-dichloropropene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,3-Trichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,3-Trichloropropane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,4-Trichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,4-Trimethylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dibromo-3-chloropropane(DBCP) (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dibromoethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichloropropane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3,5-Trimethylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dichloropropane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,4-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,2-Dichloropropane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Chlorotoluene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-hexanone (µg/L) <2.5 <2.5 <2.5 (c) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
4-Chlorotoluene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Acetone (µg/L) <2.5 <2.5 <2.5 (c) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
Acrylonitrile (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromochloromethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromodichloromethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

E-1



Bromoform (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromomethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Carbon disulfide (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Carbon Tetrachloride (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chloroform (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chloromethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
cis-1,2-dichloroethene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
cis-1,3-Dichloropropene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibromochloromethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibromomethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dichlorodifluoromethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Ethylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorobutadiene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Isopropylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
m+p-Xylene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Methyl ethyl ketone (µg/L) <2.5 <2.5 <2.5 (c) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
Methyl isobutyl ketone (µg/L) <2.5 <2.5 <2.5 (c) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
Methylene chloride (µg/L) <2.5 <2.5 <2.5 (c) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
methyl-t-butyl ether (MTBE) (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Naphthalene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Butylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Propylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
o-Xylene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
p-isopropyltoluene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
s-Butylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Styrene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
t-Butylbenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Tetrachloroethene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Toluene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
trans-1,2-Dichloroethene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
trans-1,3-Dichloropropene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Trichloroethene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
trichlorofluoromethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Vinyl Chloride (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SVOCs 
1,2,4-Trichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Diphenyl hydrazine (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,4-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1-Methylnaphthalene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,3,4,6-Tetrachlorophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,3,5,6-Tetrachlorophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4,5-Trichlorophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4,6-Trichlorophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dichlorophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dimethylphenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dinitrophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dinitrotoluene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,6-Dinitrotoluene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Chloronaphthalene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Chlorophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Methylnaphthalene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Methylphenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Nitroaniline (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Nitrophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
3,3'-Dichlorobenzidine (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
3+4-Methylphenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
3-Nitroaniline (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4,6-Dinitro-2-methylphenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Bromophenyl-phenylether (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Chloro-3-methylphenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Chloroaniline (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Chlorophenyl-phenylether (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Nitroaniline (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Nitrophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Acenaphthene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Acenaphthylene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Aniline (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Anthracene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzidine (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo(ghi)perylene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[a]anthracene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[a]pyrene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[b]fluoranthene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[k]fluoranthene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzyl alcohol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
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bis(2-Chloroethoxy)methane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
bis(2-Chloroethyl)ether (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
bis(2-chloroisopropyl)ether (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
bis(2-Ethylhexyl)phthalate (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 1.21 <0.5 0.692 <0.5 <0.5 <0.5 <0.5 <0.5 3.09 0.551 <0.5 <0.5 <0.5 <0.5 
Butylbenzylphthalate (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Carbazole (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chrysene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibenz[a,h]anthracene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibenzofuran (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Diethylphthalate (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dimethylphthalate (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Di-n-butylphthalate (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Di-n-octylphthalate (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Fluoranthene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Fluorene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorobutadiene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorocyclopentadiene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachloroethane (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Indeno[1,2,3-cd]pyrene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Isophorone (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Naphthalene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Nitrobenzene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Nitrosodimethylamine (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Nitroso-di-n-propylamine (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Nitrosodiphenylamine (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Pentachlorophenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Phenanthrene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Phenol (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Pyrene (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Pyridine (µg/L) <0.5 <0.5 <0.5 (c) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

 Organic compound or gas above detection limit (a) Unfiltered except for metals and major ions (c) Not accessible June 2007 (f)  Not sampled from pump during December 2007
 Analyzed as part of December 2006 sampling event (b) Sample bottle drained during shipment; no analysis performed (e) Due to lag time, measured temperature not reflective of in situ water temperature 
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Baseline Chemistry for Surface Water 
Sample Name 

COTTONWOOD 
CREEK INTAKE DEADMAN CREEK SOUTH CRESTONE 

CREEK 
SPANISH CREEK -

EAST 
SPANSIH CREEK -

WEST 
WILLOW CREEK -

EAST 
WILLOW CREEK -

BACA 5 
WILLOW CREEK -

WEST 

Location Type Surface Water Surface Water Surface 
Water 

Surface 
Water 

Surface 
Water 

Surface 
Water 

Surface 
Water 

Surface 
Water 

Aquifer n/a n/a n/a n/a n/a n/a n/a n/a 
Treatment unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered 

Profile I (Major ions, metals, general) 
pH (std. units) 6.7 6.56 7.28 7.62 7.82 7.5 8.23 8.3 
pH - Field (s.u.) 7.86 8.02 7.89 7.53 (d) 7.97 8.54 (d) 
Conductivity - Field 49.9 47.7 55.8 178.9 (d) 86.7 353 (d) 
Temperature - Field (e) 12.9 10.4 16.3 (d) 14.9 (e) (d) 

Alkalinity (mg/L as CaCO3) 32.3 15.9 25.8 94 145 44.8 155 132 
Bicarbonate (mg/L as CaCO3) 32.3 15.9 25.8 94 145 44.8 155 131 
Carbonate (mg/L as CaCO3) <1 <1 <1 <1 <1 <1 <1 1.4 
Chloride 0.41 0.51 0.95 1 2.9 0.46 2.02 1.66 
Fluoride 0.12 0.4 0.1 0.22 0.31 0.15 0.38 0.3 
Sulfate 4.67 3.13 1.62 3.71 5.17 2.23 4.8 3.18 
Total Dissolved Solids 39 50 46 129 214 70 212 168 

Aluminum (mg/L) <0.08 <0.08 0.87 <0.08 0.17 <0.08 <0.08 <0.08 <0.08 <0.08 0.55 <0.08 0.1 <0.08 <0.08 <0.08 
Antimony (mg/L) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
Arsenic (mg/L) <0.025 <0.025 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
Barium (mg/L) 0.0073 0.0069 0.016 0.0068 0.023 0.0197 0.0412 0.0399 0.0503 0.0499 0.0372 0.0239 0.0459 0.0448 0.0357 0.036 
Beryllium (mg/L) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
Boron (mg/L) <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 
Cadmium (mg/L) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
Calcium (mg/L) 12 11.8 6.9 6.34 8.42 8.13 19.2 18.4 28.5 28 12.4 11.6 25.3 25 23.5 23.6 
Chromium (mg/L) <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 
Copper (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Iron (mg/L) <0.06 <0.06 1.06 <0.06 0.23 <0.06 <0.06 <0.06 0.13 0.08 1.03 0.08 0.2 <0.06 <0.06 <0.06 
Lead (mg/L) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
Magnesium (mg/L) 1.43 1.4 0.98 0.76 0.89 0.84 5.83 5.59 7.84 7.73 2.12 1.75 9.83 9.61 7.67 7.69 
Manganese (mg/L) 0.004 <0.004 0.0223 <0.004 0.0113 <0.004 <0.004 <0.004 0.0211 0.0116 0.0509 0.014 0.007 0.0068 <0.004 <0.004 
Mercury (mg/L) <0.0002 <0.0002 0.00021 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
Nickel (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Potassium (mg/L) <0.5 <0.5 0.77 0.59 <0.5 <0.5 2.31 2.24 6.08 6.04 1.63 1.49 4.34 4.25 4.15 4.12 
Selenium (mg/L) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 
Silver (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Sodium (mg/L) 1.64 1.61 1.1 1.06 0.98 0.96 10.7 10 17.9 17.4 1.98 1.91 24.2 23.6 16.1 15.9 
Thallium (mg/L) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
Zinc (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Hydrocarbons 
Diesel (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Gasoline (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.25 
Ethane (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Methane (mg/L) <0.001 <0.001 <0.001 0.0307 0.0349 0.00472 0.00621 0.00112 

VOCs 
1,1,1,2-Tetrachloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,1-Trichloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,2,2-Tetrachloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,2-Trichloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1-Dichloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1-Dichloroethene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1-dichloropropene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,3-Trichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,3-Trichloropropane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,4-Trichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,4-Trimethylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dibromo-3-chloropropane(DBCP) (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dibromoethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichloropropane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3,5-Trimethylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dichloropropane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,4-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,2-Dichloropropane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Chlorotoluene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-hexanone (µg/L) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
4-Chlorotoluene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Acetone (µg/L) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
Acrylonitrile (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromochloromethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromodichloromethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
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Bromoform (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Bromomethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Carbon disulfide (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Carbon Tetrachloride (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chloroform (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chloromethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
cis-1,2-dichloroethene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
cis-1,3-Dichloropropene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibromochloromethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibromomethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dichlorodifluoromethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Ethylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorobutadiene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Isopropylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
m+p-Xylene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Methyl ethyl ketone (µg/L) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
Methyl isobutyl ketone (µg/L) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
Methylene chloride (µg/L) <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 
methyl-t-butyl ether (MTBE) (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Naphthalene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Butylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Propylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
o-Xylene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
p-isopropyltoluene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
s-Butylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Styrene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
t-Butylbenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Tetrachloroethene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Toluene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
trans-1,2-Dichloroethene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
trans-1,3-Dichloropropene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Trichloroethene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
trichlorofluoromethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Vinyl Chloride (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

SVOCs 
1,2,4-Trichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-Diphenyl hydrazine (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,4-Dichlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1-Methylnaphthalene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,3,4,6-Tetrachlorophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,3,5,6-Tetrachlorophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4,5-Trichlorophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4,6-Trichlorophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dichlorophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dimethylphenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dinitrophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4-Dinitrotoluene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,6-Dinitrotoluene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Chloronaphthalene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Chlorophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Methylnaphthalene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Methylphenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Nitroaniline (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Nitrophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
3,3'-Dichlorobenzidine (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
3+4-Methylphenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
3-Nitroaniline (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4,6-Dinitro-2-methylphenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Bromophenyl-phenylether (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Chloro-3-methylphenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Chloroaniline (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Chlorophenyl-phenylether (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Nitroaniline (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-Nitrophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Acenaphthene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Acenaphthylene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Aniline (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Anthracene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzidine (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo(ghi)perylene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[a]anthracene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[a]pyrene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[b]fluoranthene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzo[k]fluoranthene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Benzyl alcohol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
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bis(2-Chloroethoxy)methane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
bis(2-Chloroethyl)ether (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
bis(2-chloroisopropyl)ether (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
bis(2-Ethylhexyl)phthalate (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.33 0.583 
Butylbenzylphthalate (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Carbazole (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chrysene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibenz[a,h]anthracene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dibenzofuran (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Diethylphthalate (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dimethylphthalate (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Di-n-butylphthalate (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Di-n-octylphthalate (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Fluoranthene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Fluorene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorobutadiene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorocyclopentadiene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachloroethane (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Indeno[1,2,3-cd]pyrene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Isophorone (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Naphthalene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Nitrobenzene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Nitrosodimethylamine (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Nitroso-di-n-propylamine (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
n-Nitrosodiphenylamine (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Pentachlorophenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Phenanthrene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Phenol (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Pyrene (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Pyridine (µg/L) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

 Organic compound or gas above detection limit (d) Field parameters not measured
 Analyzed as part of December 2006 sampling event (e) Due to lag time, measured temperature not reflective of in situ water temperature 
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Comments and Responses on the Draft Environmental Assessment of  
Planned Gas and Oil Exploration,  

Baca National Wildlife Refuge,  
Saguache County, Colorado 

 
Introduction 
 
This document, Appendix F, is a companion document to the Finding of No Significant Impact (FONSI) and 
includes the following components: 
 

• Copies of written comments from federal, state, and local government agencies, with responses to 
those comments 

• A summary of comments from individuals, and responses to individual comments 
• A summary of form letters received 

 
The Draft Environmental Assessment (EA) was released to the public for review and comment on 
January 18, 2008.  A 45-day comment period for the document closed on March 2, 2008.  In addition, the 
U.S. Fish and Wildlife USFWS (USFWS) held a public open house in Crestone, Colorado on February 12, 
2008.  The USFWS received over 2,000 comments from 415 individuals (primarily letters and emails), 
7 letters from federal, state, or local government agencies, and about 47,500 form letters.   
 
This Appendix addresses the substantive comments. As defined by NEPA compliance guidelines, 
comments are considered substantive if they: 
 

• Question, with reasonable basis, the accuracy of the information in the document 
• Question, with reasonable basis, the adequacy of the environmental analysis 
• Present reasonable alternatives other than those presented in the Draft EA 
• Cause changes or revisions in the proposal 

 
Comments and responses are divided into two sections. The first section includes copies of the comments 
made by federal, state, and local government agencies. The second part of the response to comments 
includes a summary of the comments made by the general public or other entities.  
 
In compliance with the spirit of the Privacy Act of 1974, it is the policy of the USFWS, Region 6 not to 
publish names, addresses, or other personal information of individuals (agencies, business, and 
organization are excluded). Rather than print every letter from individuals and redact (black out) all personal 
information, and because many of the comments are similar in nature, the USFWS has summarized the 
general nature of the comments received and tracked the number of individuals that expressed each 
general comment.  
 
The USFWS responded to each of the individual comments that are substantive. Where appropriate, the 
text of the FONSI has been revised to address comments.   
 
Responses to Government Agency Comments 
 
The USFWS received formal comments from the following federal, state, and local government agencies: 
 

1. U.S. Environmental Protection Agency 
2. National Park Service 
3. Hopi Tribe 
4. Colorado Division of Wildlife 
5. Colorado Historical Society 
6. Saguache County 
7. Town of Crestone 

 
Letters from these agencies are shown in Appendix G.  Beside each reproduced letter is the USFWS’s 
response, numbered to correspond to specific comments in the letter. 
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Responses to Individual Comments 
 
This section includes general responses to individual comments, listed by the comment number in the 
following table. As shown in the table, the USFWS tracked the number of individuals who expressed each 
type of comment, and responded to those that are substantive. Responses to substantive comments begin 
on page F-9 of this appendix.   
 
While the USFWS acknowledged comments expressing particular sentiments or opinions, those comments 
are not considered substantive and are not included in the responses. 
 
How to find Responses to Individual Comments 
 

• Comments are organized by topic in the following table. Each comment has a corresponding 
number. 

• Comment code numbers identified with bold text and a “*” are considered to be substantive. Only 
substantive comments have responses. 

• Look up the comment code for the substantive comment of interest, beginning on page F-9, to find 
the comment and the USFWS’s response. 

 
Individual Comments by Issue 
 
All of the comment codes used, and the number of individual comments that contained each code, are 
detailed in the following table.  Substantive comments are indicated with bold text and an “*” and are 
responded to in the following pages. The number of comments received does not include form letters, which 
are addressed below under Petitions and Form Letters. 
 

Comment 
Code Comment/Issue Description 

Number of 
Comments Percentage 

Purpose and Need 

1001 General comment about the purpose and need for the 
Proposed Action 3 <1% 

1002* Specific substantive comment about the purpose and need 
(specific text) 6 2% 

1005* Comment that this analysis is premature since a CCP has not 
been completed 58 15% 

1006 Comment about the stated purpose and need relative to 
NEPA definitions 6 2% 

1007 Comment about the description of Lexam's proposed project 5 1% 

1008 Comment calling for additional details in the proposed project 
description 8 2% 

1009 Additional proposed mitigation measures (specific text) 7 2% 
Statutes, Regulations, and Other Plans 

1101 Comment about conformance with existing policies or 
management plans 3 <1% 

1102* Comment that the Proposed Action is not consistent with the 
purposes of a NWR 27 7% 

1103* Comment about the authority and responsibilities of the 
USFWS 51 13% 

1105 Comment suggesting that the USFWS should deny Lexam 
access 16 4% 

1106 Comment that the mineral rights should be retired 4 1% 

1107* Comment questioning why the proposed project is allowed 
when public access is restricted 12 3% 

1108 Comment about COGCC regulations and authority 6 2% 
1109* Comment about Lexam's mineral interest/property rights 2 <1% 



 F-3

Comment 
Code Comment/Issue Description 

Number of 
Comments Percentage 

Alternatives 
2001 General comment about alternatives 3 <1% 
2002* Specific substantive comment about alternatives 5 1% 

Proposed Action 
2011 Comment in support of the Proposed Action 0 0% 
2012 Comment opposed to the Proposed Action 44 12% 

2013 Comment in support of the Proposed Action, with 
modifications 1 <1% 

2014* Comment calling for strict environmental protections and 
mitigation measures 5 1% 

No Action Alternative 
2021 Comment in support of the No Action Alternative 1 <1% 
2022 Comment opposed to the No Action Alternative 1 <1% 

2023 Comment in support of the No Action Alternative, with 
modifications 1 <1% 

No Mineral Exploration Alternative 
2031 Comment in support of the No Mineral Exploration Alternative 2 <1% 
2032 Comment opposed to the No Mineral Exploration Alternative 0 0% 

2033 Comment in support of the No Mineral Exploration 
Alternative, with modifications 1 <1% 

2034 Comment supporting purchase and withdrawal of mineral 
interests 11 3% 

2035 Comment that the document should describe the process 
involved in acquiring mineral rights 2 <1% 

Alternatives Considered but Eliminated from Further Analysis   

2042* Comment opposing the rationale for eliminating alternatives 
from further analysis 6 2% 

Affected Environment and Environmental Consequences 

3002* Comment that baseline resource data has not been 
adequately collected 24 6% 

3003 General concern about resource impacts due to the proposed 
project 21 6% 

3005* Comment about the analysis and potential impacts of 
fracturing/cracking techniques 14 4% 

3006 General comment about the resource values in the area 39 10% 

3007 General concern about the human health impacts of the 
proposed project 16 4% 

Geology, Mineral Resources, and Soils 

3101* Specific substantive comment about geology, mineral 
resources, or soil impacts 1 <1% 

3103* Comment questioning analysis of effects on mineral 
resources 2 <1% 

3104* Comment questioning analysis of effects on soils 3 <1% 
3105* Comment about potential impacts to fault lines 6 2% 
3106 Concern about soil contamination due to the proposed project 4 1% 

Air Quality 
3202* Comment questioning analysis of effects on air quality 7 2% 

3203 Concern about the impacts of the Proposed Action on air 
quality 22 6% 

3204* Concern about cumulative effects on air quality 5 1% 
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Comment 
Code Comment/Issue Description 

Number of 
Comments Percentage 

3205* Comment about the effects on air quality at GSDNP regarding 
Class I/Class II airsheds 15 4% 

3207* Comment about the effects of ozone resulting from the 
proposed project 3 <1% 

3208* Comment about the effects of air pollution on nearby solar 
facility 7 2% 

Water Resources 
3301* Specific substantive comment about water resources 5 1% 
3302* Comment questioning analysis of effects on water resources 12 3% 

3303* Concern about the impacts of the Proposed Action on surface 
water quality 7 2% 

3304* Concern about the impacts of the Proposed Action on 
groundwater quality 64 17% 

3305* Concern about the impacts of the Proposed Action on 
groundwater levels/quantity 4 1% 

3306 Comment about the local and regional importance of the 
groundwater aquifer 33 9% 

3307* Concern about cumulative effects on water resources 11 3% 

3308 Comment about the effects on surface water quality in the Rio 
Grande watershed 5 1% 

3309* Concern about the impacts on domestic wells in nearby 
communities 4 1% 

3310 Comment about the effects on Rio Grande Compact water 
deliveries 3 <1% 

Vegetation and Habitats 
3401* Specific substantive comment about vegetation and habitats 2 <1% 

3402* Comment questioning analysis of effects on vegetation and 
habitats 2 <1% 

3403 Concern about the impacts of the Proposed Action on 
vegetation and habitats 5 1% 

3404* Comment questioning the potential for restoration of 
vegetation 3 <1% 

3405* Comment about impacts to wetlands and/or riparian habitat 11 3% 

3406* Concern about the introduction or expansion of non-native 
species due to the proposed project 2 <1% 

Wildlife and Fisheries 
3501* Specific substantive comment about wildlife and fisheries 5 1% 
3502* Comment questioning analysis of effects on wildlife 7 2% 
3503 Concern about the impacts of the Proposed Action on wildlife 24 6% 

3504* Comment about the rare or imperiled species that exist on the 
refuge 23 6% 

3505* Comment about sensitive habitat for elk, mule deer, or 
antelope 7 2% 

3506* Comment that rare or imperiled species on the refuge have 
not been adequately documented 9 2% 

Cultural Resources 

3602* Comment questioning analysis of effects on cultural 
resources 10 3% 

3603 Concern about the impacts of the Proposed Action on cultural 
resources 5 1% 

3604 Comment noting that Native American artifacts have been 
found nearby 11 3% 
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Comment 
Code Comment/Issue Description 

Number of 
Comments Percentage 

3605 Comment about that status of area as a sacred site 14 4% 

3606 Comment noting the proposed inclusion of the refuge in a 
National Heritage Area 4 1% 

Native American Traditional Values 

3702* Comment questioning analysis of effects on Native American 
traditional values 2 <1% 

Recreation  
3801* Specific substantive comment about recreation 1 <1% 
3802* Comment questioning analysis of effects on recreation 1 <1% 

Socioeconomic Resources 

3851* Specific substantive comment about socioeconomic 
resources 8 2% 

3852* Comment questioning analysis of effects on socioeconomic 
resources 27 7% 

3853 Concern about the impacts of the Proposed Action on 
socioeconomic resources 16 4% 

3854* Concern about the impacts of the Proposed Action on "sense 
of place" or "uniqueness" values 53 14% 

3855* Comment about the existence of and impacts to nearby 
spiritual centers 68 18% 

3856* Comment about impacts to nearby Colorado College facilities 28 7% 

3857* Comment about the  impacts to tourism and the local 
economy 19 5% 

3858 Comment about the impacts to agriculture 4 1% 

3859* Concern about the emergency response/law enforcement 
capability of local governments 10 3% 

3860* Comment about impacts to/analysis of traffic and safety on 
County Road T 43 11% 

3861 Concern about cumulative effects on community services if 
gas production occurs 3 <1% 

Aesthetics 

3901 General comment about impacts to the aesthetic setting of 
the area 29 8% 

3903* Comment questioning analysis of effects on visual resources 25 7% 
3904* Comment about the effects of light pollution 26 7% 
3905* Comment questioning analysis of effects of noise 35 9% 
3907 Concern about the impacts of the Proposed Action on noise 9 2% 
3908 Concern about the cumulative effects on aesthetic resources 1 <1% 

3909* Comment about impacts to views from Great Sand Dunes 
National Park 1 <1% 

NEPA Process 
4001 General comment about planning/NEPA process 13 3% 

4002* Specific substantive comment about the planning/NEPA 
process 6 2% 

4003* Comment that the NEPA process has not been adequately 
followed 35 9% 

4004 General comment that more studies/analysis should be 
completed 20 5% 

4005* Comment that discounting impacts as "temporary" is a 
violation of NEPA 11 3% 

4010* Comment that the cumulative effects analysis is inadequate 7 2% 
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Comment 
Code Comment/Issue Description 

Number of 
Comments Percentage 

4011* Comment that no RFFAs are identified and no cumulative 
effects are analyzed 8 2% 

4012* Comment that the EA does not address the cumulative 
effects of gas production 30 8% 

4020* Comment that an EIS should be completed 199 53% 

4022 Comment that an EIS should be required because of 
significant impacts 2 <1% 

4023* Comment that an EIS should be required due to the level of 
controversy 6 2% 

4024* Comment questioning the determination of/support for "no 
significant impacts" 46 12% 

4025 Comment that a full EIS should analyze the impacts of both 
exploration and production 2 <1% 

4026 Comment suggesting the need for a revised draft EA with 
additional analysis 1 <1% 

4030 Comment that the USFWS appears to have already made its 
decision 2 <1% 

4031 Comment questioning the objectivity of ENSR as a contractor 
to Lexam 14 4% 

4033* Comment about precedent for/requirement of additional 
NEPA analysis for future production wells 19 5% 

Public Involvement Process 
4101 Comment on the format of public scoping meetings 1 <1% 

4103* Comment that scoping comments/issues were not addressed 
in the Draft EA 29 8% 

4104* Comment that the public involvement process has been 
inadequate 6 2% 

4106 Comment that the Draft EA was not available on the 
USFWS's website during part of the comment period 1 <1% 

4107 Request that the comment period be extended 1 <1% 
Draft EA  

4201 Comment about Draft EA document 9 2% 
4202* Comment that the scope of the Draft EA is too narrow 38 10% 
4203* Comment that the analysis in the Draft EA is inadequate  63 17% 
4204 Comment that the Draft EA "does not address impacts at all" 8 2% 
4205* Specific comment about the analysis in the Draft EA 5 1% 

4208 Comment that anticipated permitting requirements are not 
adequately defined 3 <1% 

4209* Suggested additions to the Draft EA document/analysis 7 2% 
Other 

5001 General comment about environmental impacts 27 7% 

5002 Comment noting that the project proponent is a foreign 
(Canadian) company 13 3% 

5004 No comment 1 <1% 

5005* Comment about the USFWS's capacity to monitor or oversee 
the proposed project 5 1% 

5006 Comment questioning Lexam's experience/capability 14 4% 

5007 Comment about accidents/spills inherent in the oil and gas 
industry 16 4% 

5008 Comment about the impacts from oil and gas drilling in other 
areas 24 6% 
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Comment 
Code Comment/Issue Description 

Number of 
Comments Percentage 

5009 Comment about environmental permitting requirements 2 <1% 

5010* Concern about adequate insurance/bonding to account for 
accidents 2 <1% 

 
Summary of Form Letters 
 
The USFWS received mass correspondence (form letters) from three different groups commenting on the 
Draft Environmental Assessment: 
 

1. Baca Grande Homeowners 
2. Humanity in Unity 
3. Natural Resources Defense Council 

 
The amount of mass correspondence received from each source and the comments contained in each are 
described below.  Comments that were added to the form letter text were recorded as individual comments.  
Substantive comments contained in this correspondence (indicated with bold text and an “*”) are described 
and responded to below under Responses to Individual Comments. 
 
Baca Grande Homeowners 
 
The USFWS received 26 copies of a form letter with the following comments: 
 

• 1104 – Comment that the USFWS should fulfill its resource protection/ stewardship responsibilities 
• 4020* – Comment that an EIS should be completed 
• 4024* – Comment questioning the determination of/support for “no significant impacts” 
• 4033* – Comment that the “agency/NEPA approval of exploration” would set a precedent for future 

production wells 
• 4103* – Comment that scoping comments/issues were not addressed in the Draft EA 
• 4202* – Comment that the scope of the Draft EA is too narrow 
• 4206* – Comment that the Draft EA does not adequately document/support “no significant impacts” 

 
Humanity in Unity 
 
The USFWS received 76 copies of a form letter with the following comments: 
 

• 1104 – Comment that the USFWS should fulfill its resource protection/ stewardship responsibilities 
• 4020* – Comment that an EIS should be completed 
• 4033* – Comment that the “agency/NEPA approval” of exploration would set a precedent for future 

production wells 
• 4202* – Comment that the scope of the Draft EA is too narrow 
• 4204 – Comment that the Draft EA “does not address impacts at all” 
• 4206* – Comment that the Draft EA does not adequately document/support “no significant impacts” 

 
Natural Resource Defense Council 
 
The USFWS received 47,048 copies of a form letter with the following comments: 
 

• 1005* – Comment that the analysis is premature since a CCP has not been completed 
• 1107* – Comment questioning why the proposed project is allowed when public access to the 

refuge is restricted 
• 2014* –  Comment calling for strict environmental protections and mitigation measures 
• 2034 – Comment supporting purchase and withdrawal of mineral interests 
• 3306 – Comment about the local and regional importance of the groundwater aquifer 
• 3405* – Comment about impacts to wetlands and/or riparian habitat 
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• 3504* – Comment about the rare or imperiled species that exist on the refuge 
• 3505* – Comment about sensitive habitat for elk, mule deer, or antelope 
• 3604 – Comment noting that Native American artifacts have been found nearby 
• 3606 – Comment noting the proposed inclusion of the refuge in a National Heritage Area 
• 4020* – Comment that an EIS should be completed 

 
Most Common Concerns or Issues 
 
The 10 most common concerns or issues expressed in the individual comments (not including form letters) 
were: 
 

1. Comment that an EIS should be completed (4020) 
2. Comment about the existence of and impacts to nearby spiritual centers (3855) 
3. Concern about the impacts of the Proposed Action on groundwater quality (3304) 
4. Comment that the analysis in the Draft EA is inadequate (4203) 
5. Concern about the impacts of the Proposed Action on "sense of place" or "uniqueness" values 

(3854) 
6. Comment that this analysis is premature since a CCP has not been completed (1005) 
7. Comment about the authority and responsibilities of the USFWS (1003) 
8. Comment questioning the determination of/support for "no significant impacts" (4024) 
9. Comment opposed to the Proposed Action (2012) 
10. Comment about impacts to/analysis of traffic and safety on County Road T (3860) 
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Responses to Individual Comments 
 
1000 – Purpose and Need 
 
Comment 1002:  Specific comment about the purpose and need. 
 

1002a:  While the FWS recognizes the vested property rights of the mineral estate owner, Lexam, 
the EA misstates the FWS's authority as a servient, surface estate owner. 

 
Response 1002a:  As stated in the Draft EA, Lexam’s sub-surface mineral rights are excepted 
rights that were owned by a third party at the time the USFWS acquired title to the lands.  USFWS 
policy provides for the exercise of non-federally owned mineral rights “while protecting USFWS 
resources to the maximum extent possible.”  These policies are supported by Colorado law and 
COGCC policies.  

 
1002b:  …to state that the drilling is to be conducted in a "reasonable manner" undermines not only 
the definition of an EA, but takes the multiple and significant risks and reduces them to a vague, 
ambiguous condition of "reasonable." 

 
Response 1002b:  The USFWS has determined that the resource protection provisions 
documented in the Final EA and FONSI will allow Lexam their legal right to access and explore their 
sub-surface mineral rights in a “reasonable” manner that protects refuge resources and minimizes 
impacts to the human environment to the maximum extent possible. 

 
1002c:  …any comprehensive assessment of the "exploration of the mineral estates" to ensure it is 
conducted in a "reasonable manner" must necessarily include a full assessment of the drilling 
company. 

 
Response 1002c:  See response to comment 1002b.  It is not within the USFWS’s jurisdiction or 
authority to question the internal capacity or capabilities of the sub-surface property owner.  Instead, 
the USFWS has advanced environmental protection measures that would apply to any company 
seeking access across refuge lands for the purposes of mineral exploration.  

 
1002d:  Concern about monitoring requirements and duration of monitoring after project is 
completed. 

 
Response 1002d:  See response to comment 5005. 

 
1002e:  The minimum "Project Area" should be the entire extent of Lexam’s mineral ownership 
underlying federal lands in the area (i.e., The Baca Ranch), plus the San Luis Valley (SLV) zone of 
influence dictated by all necessary off-site activities. 

 
Response 1002e:  The “project area” identified in the Draft EA includes all of the proposed facilities 
and a ½ mile buffer.  Resources whose impacts extend beyond the project area (e.g., air quality, 
visual resources) are analyzed at the appropriate scale to encompass the effects of the proposed 
federal action (Note that the federal action is the formulation of standards and measures to ensure 
that refuge resources are not unreasonably impacted). 

 
1002f:  the FWS should acknowledge that NEPA does not provide a mechanism by which a surface 
estate owner, even the United States, may proscribe what surface uses are "reasonable" before 
surface occupancy would be "permitted." 

 
Response 1002f:  See response to comment 1002b.  It is not within the USFWS’s authority to 
“permit” (i.e., allow or disallow) access for excepted rights on the refuge.  Instead, the USFWS has 
included reasonable environmental protection measures that would apply to any company seeking 
access across refuge lands for the purposes of mineral exploration. 

 



 F-10

Comment 1005:  Comment that this analysis is premature since a CCP has not been completed. 
 
Response 1005:  As noted in the Draft EA, the USFWS has not yet initiated baseline data collection for a 
Comprehensive Conservation Plan (CCP) process for Baca NWR.  The CCP process, once started, is 
expected to take several years.  Since Lexam has a legal right to explore their sub-surface mineral interests 
on the refuge, the USFWS determined that such a delay would be an unreasonable constraint on Lexam’s 
right to explore and develop its mineral estate.  Instead, the USFWS has outlined measures to protect 
refuge resources and management during the exploration process.  
 
Comment 1009:  Additional proposed mitigation measures.   
 

1009a:  Rather than "strive" to obtain muffling equipment; require that they do. 
 

Response 1009a:   Background noise levels reported by the NPS, USEPA, and ENSR for rural 
areas such as this study area typically range from 35 to 45 dBA.  In 1993/1994, the NPS reported 
that, in the study area, noise levels were less than 40 dBA 90 percent of the time.  Noise attenuation 
calculations predict at 2000 feet from the project is 3.1 dBA above this, an increase that is not 
perceptible as reported by most noise authorities.  At 4000 feet distance from the drilling rig, the 
project noise level would be expected to be 37 dBA, and definitely imperceptible above background.  
At 2 miles (the distance to the Great Sand Dunes National Park), the noise levels from the proposed 
activities would be below background levels (see Appendix G, response to Comment 2-5). Based 
on the foregoing, noise muffling equipment would be more than adequate, even unnecessary, to 
attenuate noise levels.  

 
1009b:  Lexam should be required to erect sound absorbing barricades around the drill site to 
reduce noise pollution and commit to using directional lighting at night to reduce light pollution. 

 
Response 1009b:   With regard to noise, see response to Comment 1009a. In Section 4.11.1.2, the 
Final EA states that Lexam “will ensure, to the extent possible for safety, that lights on the drilling rig 
and location are directed to work areas.”    

 
1009c:  …one possible mitigation is building a structure of fine mesh around the rig, encompassing 
all four sides with a solid top that would allow ventilation but diminish the negative impact of the 
lights at night. 

 
Response 1009c:   See response to comment 1009a.  

 
1009d:  The EA does not mention an obvious mitigation that would be effective: prohibiting drilling 
at night. 

 
Response 1009d:   Oil and gas drilling operations typically are conducted on a 24-hour basis. 
Drilling only in daylight hours would be time consuming and costly and be considered an 
unreasonable request by Lexam as a result of the financial and time costs.    

 
1009e:  …the Service should require Lexam to post a substantial bond, beyond that required by 
State regulations, as additional financial assurance that the refuge will be restored to its original 
condition upon completion of drilling operations. 

 
Response 1009e:  See responses to comments 2014 and 5010. 

 
Comment 1107:  Comment questioning why the proposed project is allowed when public access to the 
refuge is restricted 
 
Response 1005:  The refuge is currently closed to general public access until a Comprehensive 
Conservation Plan is developed to identify compatible public use programs and their management needs.  
See also response to comment 1005. 
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2000 – Alternatives 
 
Comment 2002:  Specific comment about alternatives. 
 

2002a:  …at least two additional alternatives should be developed and discussed in detail and 
analyzed for expected impacts.  On reasonable approach would be to develop one alternative 
constituting some logical abbreviation of the proposed action (e.g., drill only a single exploration 
well, drill sequentially… Another alternative might provide a more extensive or intensive exploration 
scheme (bigger area, more wells).  

 
Response 2002a:  The concept of allowing only one well was considered but eliminated from 
further analysis because Lexam found that two wells (and the cost of drilling two wells) are 
necessary to fully characterize subsurface conditions.  A more extensive drilling program was not 
considered because it is not necessary or economical to pursue such a program at this exploration 
stage.  Any additional exploration or drilling activity would be the subject of a separate NEPA 
analysis. 

 
2002b:  While there are no funds available for a federal buyout of the mineral rights…we do not feel 
that should preclude a more thorough consideration of such a possibility. 

 
Response 2002b:  The concept of federal acquisition (through purchase, donation, trade, or other 
means) was considered in the Draft EA as the No Mineral Exploration Alternative.  The federal 
acquisition of Lexam’s sub-surface mineral rights would be subject to numerous variables and 
approvals (potentially including a Congressional appropriation). Currently, there are no proposed 
budget proposals by the President, nor are there any proposed legislation in Congress related to a 
“federal; buyout” of the mineral estate at issue in this comment.  Considering these factors, the 
USFWS determined that it was not necessary or appropriate to speculate on how the mineral rights 
could be acquired.  Instead, the Draft EA analyzes the no mineral exploration scenario as a 
comparison to other alternatives. 

 
2002c:  The "No Mineral Exploration Alternative," as described in the DEA, is actually the "No 
Action Alternative" as required by CEQ regulations. 

 
Response 2002c:  The federal action that provides the legal basis for this NEPA analysis is the 
formulation of standards and measures to ensure that refuge resources are not unreasonably 
impacted.  The No Mineral Exploration Alternative would require a separate federal action – the 
acquisition of Lexam’s mineral rights.  Therefore, the “no drilling” alternative is not the No Action 
alternative because it would require a federal action to be implemented.  The No Action Alternative 
(meaning no federal action) would still allow Lexam to move forward with exploratory drilling on the 
refuge without any standards or measures to protect refuge resources. 

 
2002d: …the "No Federal Involvement Alternative" is not possible, and therefore is impractical as a 
"reasonable alternative." 

 
Response 2002d:  See response to comment 2002c.  Rather than debate the extent of the 
USFWS’s jurisdiction to impose protective standards and measures on access to excepted mineral 
rights on the refuge, the USFWS has developed and Lexam has agreed to the protective standards 
and measures that are described in the Final EA and FONSI Since the Federal Action is the 
imposition of reasonable protective standards and measures on exploration of excepted mineral 
rights, the “No Action” or “No Federal Involvement Alternative” would logically be not imposing any 
protective standards and measures.   

 
Comment 2014:  Comment calling for strict environmental protections and mitigation measures. 
 
Response 2014:  The USFWS has proposed, and Lexam has agreed to, over 36 measures to minimize 
potential impacts to refuge and community resources.  These measures are in addition to the COGCC 
permit approval requirements (see Appendix C, Terms and Conditions).  The USFWS has determined that 
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these measures are sufficient to allow Lexam reasonable access to its mineral estate without unreasonably 
degrading or significantly impacting the refuge and the surrounding human environment.  
 
Comment 2042:  Comment opposing the rationale for eliminating alternatives from further analysis.  
(Comments made regarding elimination of alternatives that include denying Lexam access and suspending 
access until a CCP is completed). 
 
Response 2042:  The USFWS eliminated alternatives that were not legally or economically practical.  The 
USFWS determined that denying Lexam access or suspending access until a CCP is completed are not 
legally possible because they would unreasonably infringe on the rights of sub-surface property owners to 
access their mineral rights in a timely manner and could lead to a constitutional takings claim by Lexam 
against the United States.  Since these alternatives are not consistent with USFWS policies and Federal 
and Colorado law, they were eliminated from further analysis.   
 
3000 – Affected Environment and Environmental Consequences 
 
Comment 3002:  Comment that baseline resource data has not been adequately collected. 
 
Response 3002:  The USFWS has not yet initiated baseline resource data collection for a forthcoming CCP 
process (see response to comment 1105) that will encompass the entire Baca NWR.  However, as part of 
the NEPA analysis for the Draft EA and FONSI, the specific areas that will be affected by the proposed 
mineral exploration (about 14 acres) was evaluated and analyzed.  Resources in the project area are 
summarized in the Draft EA.  This level of baseline resource analysis is typical and appropriate for many 
development projects on both public and private lands, and is sufficient to evaluate the natural resource 
impacts of the Proposed Action. 
 
3100 – Geology, Mineral Resources, and Soils 
 
Comment 3101:  Specific substantive comment about geology, mineral resources, or soil impacts. 
 

3101a:  The draft EA must also address topsoil handling procedures and mitigation measures that 
will be used when the soils are wet. 

 
Response 3101a:  Under measure #3, the USFWS would monitor moisture conditions during 
construction operations and if necessary halt operations to reduce impacts from excessive moisture 
(severe rutting).  

 
3200 – Air Quality   
 
Comment 3202:  Comment questioning analysis of effects on air quality. 
 
Response 3202:  The USFWS revised the “Affected Environment” and “Environmental Consequences” 
sections of the EA for air quality.  These sections now include more data and analysis about existing 
condition, project activity leading to air quality emissions, air quality transport, and the nearby Great Sand 
Dunes National Park and Preserve mandatory Class I area.  Please refer to Sections 3.3 and 4.3 for more 
information.   
 
Comment 3206:  Comment about the analysis regarding Class I/II airsheds. 
 
Response 3206:  See response to comment 3202. 
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Comment 3207:  Comment about the effects of ozone resulting from the proposed project. 
 
Response 3207:  Ozone as a pollutant occurs from a complex interaction of nitrogen oxides and volatile 
organic compounds. Formation of ozone is enhanced by heat in the atmosphere (summer conditions) and 
abundant vegetation. Given that the emissions of ozone forming compounds would be small and that drilling 
activities would be largely conducted in cooler periods of the year (fall and winter), ozone is not expected to 
pose a concern.  
 
Comment 3208:  Comment about the effects of air pollution on nearby solar facility. 
 
Response 3208:  The location of the solar facility is to the south and west of the exploration activity.  The 
2001-2006 wind frequency plots indicate that winds blow in that general direction for less than 10 percent of 
the time.  Given that flow in that direction is limited in time and project emissions are generally small, no 
significant impact to vertical opacity is anticipated. 
 
3300 – Water Resources  
 
Comment 3301:  Specific substantive comment about water resources. 
 

3301a: Baseline data for the entire watershed must first be established through adequate 
hydrological studies. 

 
Response 3301a:  The USFWS has determined that such extensive baseline studies are not 
necessary to evaluate the potential impacts of the proposed action (the formulation of standards 
and measures to ensure that refuge resources are not unreasonably impacted). 

 
3301b: …require that horizontal directional drilling be used for the installation of the facilities under 
watercourses. 

 
Response 3301b:  The project proposal does not include new facilities that would cross 
watercourses.  All roads, drill pads and activities requiring new construction are located out of 
wetland habitats.  If culvert replacement is required for existing road crossings, the Corps of 
Engineers will be consulted and necessary permits acquired and followed. 

 
3301c:  …require that a qualified monitor be on site to measure the NTU's of the water and that 
erosion and sediment controls be implemented during and after construction. 

 
Response 3301c:  The USFWS has required that baseline water quality study be conducted prior 
to drilling, in addition to ongoing groundwater monitoring.  Also, trained environmental monitors are 
required to ensure that all operations are conducted in a manner that minimizes surface impacts.  

 
Comment 3302:  Comment questioning analysis of effects on water resources. 
 
Response 3302:  See response to comment 3304. 
 
Comment 3303:  Concern about the impacts of the Proposed Action on surface water quality. 
 
Response 3303:  The Proposed Action is not anticipated to adversely affect surface water quality.  As part 
of its environmental protection standards and measures, the USFWS has required the installation of at least 
three monitoring wells near each well pad to monitor potential spills or releases. 
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Comment 3304:  Concern about the impacts of the Proposed Action on ground water quality. 
 
Response 3304:  The USFWS recognizes the long history of concern about groundwater resources 
beneath the Baca NWR, as well as the importance of that resource to the region.  Because of these 
concerns, the Colorado Oil and Gas Conservation Commission, at the request of the USFWS, stipulated 
that well casings be set with concrete to a depth of 3,000 feet as a condition for permit approval.  This 
casing depth is consistent with the recommendation of the engineer for the Rio Grande Water Conservation 
District that 3,000 feet is an adequate depth to protect the “active” portion of the aquifer with good water 
quality.  The recommendation was based upon published reports.  Other required measures to protect 
surface and groundwater from potential contamination are outlined in the Final EA and the FONSI. 
 
Comment 3305:  Concern about the impacts of the Proposed Action on groundwater levels/quantity. 
 
Response 3305:  As stated in the Final EA, Lexam may obtain contract rights to approximately 15 acre-feet 
of water for use in the planned project. The water would be withdrawn from a well owned by the USFWS 
and pursuant to an agreement with a nearby private water user to allow replacement of all depletions.  The 
Colorado Division of Water Resources has regulatory authority over any substitute water supply plan that 
would be filed by Lexam to implement the arrangement described above.  Withdrawal of the 15 acre-feet of 
water from a well owned by the USFWS would result in no impact to water supply on the Refuge, since 
Lexam would be required to offset the depletion of water it uses. Based on the foregoing, the proposed 
exploration program is not expected to affect the quantity or reliability of groundwater in the area. 
 
3400 – Vegetation and Habitats 
 
Comment 3401:  Specific substantive comment about vegetation and habitats. 
 

3401a:  Specific reclamation plans must be addressed for abandonment of wells and mitigative 
measures. 

 
Response 3401a:  The Draft EA and FONSI outline COGCC requirements and additional USFWS-
imposed measures regarding the abandonment and plugging of wells, and overall site reclamation. 

 
3401b:  EA must require revegetation with native grasses and plants.  The use of the term “similar” 
vegetation is wrong. 

 
Response 3401b:  Protective measure #5 requires that only endemic plants and seed mixtures are 
to be used in reclamation.   

 
Comment 3404:  Comment questioning the potential for restoration of vegetation. 
 
Response 3404:  The Final EA acknowledges that it may require up to 15 to 20 years for vegetation 
communities to return to predisturbance levels.  The USFWS has required, and Lexam has agreed, that 
existing surface vegetation and other surface features will be restored to original site conditions after drilling 
operations are completed. 
 
Comment 3405:  Comment about impacts to wetlands and/or riparian habitat. 
 
Response 3405:  The proposed drilling sites were selected, with the input of USFWS staff, to specifically 
avoid and minimize impacts to wet meadows and other wetland habitats.  Additional measures to minimize 
impacts are described in the Final EA.  This project proposal has no anticipated impacts on wetlands other 
than the potential replacement of existing culverts/bridges under an existing access road.  The Corps of 
Engineers will be consulted for permitting requirements prior to replacement of culverts/bridges. 
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Comment 3406:  Concern about the introduction or expansion of non-native species due to the proposed 
project. 
 
Response 3406:  The USFWS has included, and Lexam has agreed to several protective measures to 
minimize the potential for introduction of non-native species in the project areas.  These include 
decontamination of vehicles, stockpiling of native topsoil, and on-site environmental monitors.  Recognizing 
that it is impossible to eliminate the risk of non-native species on the refuge (with or without the proposed 
project), the USFWS has determined that the proposed measures will minimize the risk of infestations 
resulting from the proposed project. 
 
3500 – Wildlife and Fisheries 
 
Comment 3501:  Specific substantive comment about wildlife and fisheries. 
 

3501a:  Omitted from the Draft EA was the Brazilian free-tailed bat and Wilson's phalarope, listed as 
extremely rare in Colorado, but described in the nearby similar Baca lands. 

 
Response 3501a:  The analysis of special status species is focused on species that are protected 
by the federal ESA or are listed as state endangered, threatened, or species of concern.  This 
approach is consistent with USFWS policy and guidance.  Neither the Brazilian free-tailed bat nor 
the Wilson’s phalarope are listed as special status species.  (The Brazilian free-tailed bat is tracked 
by the Colorado Natural Heritage Program as an “element of concern” – a status that has no 
regulatory significance).  

 
3501b:  …the specific bird species that migrate through this area need to be mentioned, along with 
the time of year of migration.  This would provide data for assessing of the effect of the tower and 
ground activities on bird migration. 

 
Response 3501b:  The Draft EA included a discussion of two special status species (greater 
sandhill crane and long-billed curlew) that are known to migrate through the area.  Other migratory 
birds are generally described in the Migratory Birds discussion.  This analytical approach is 
commonly accepted, is consistent with USFWS guidance and policies, and is sufficient to effectively 
analyze the effects of the Proposed Action. 

 
Comment 3502:  Comment questioning analysis of effects on wildlife. 
 
Response 3502:  The USFWS believes that the level of analysis of impacts to wildlife, based on habitat for 
general species and known occurrences of rare or imperiled species, is sufficient to support its decision.  
The Draft EA described the anticipated effects of the proposed project on several types of wildlife species, 
including big game, small game, non-game species, migratory birds, fisheries, and special status species.  
 
Comment 3504:  Comment about the special status species that exist on the refuge.  (Generally suggesting 
that the analysis is inadequate and/or additional species have not been considered). 
 
Response 3504:  The analysis of special status species was based on those species that are listed under 
the federal Endangered Species Act, or are designated as state endangered, threatened, or species of 
concern by the Colorado Division of Wildlife.  As part of the proposed project, the USFWS included 
additional protective measures to minimize impacts to special status species, including preconstruction 
surveys of affected areas.  The USFWS believes that the measures to minimize impacts to special status 
species, as well as the analysis of those species, is sufficient to support the USFWS’s decision and to 
ensure that no special status species would be adversely affected by the proposed project. 
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Comment 3505:  Comment about sensitive habitat for elk, mule deer, or antelope. 
 
Response 3505:  The USFWS has determined that the protective measures that the USFWS has 
established for the proposed activities, including seasonal restrictions and preconstruction surveys, will 
minimize adverse impacts to big game species.  For example, the seasonal restrictions will eliminate 
impacts to these species during the spring production (birthing) period.  While there will be some habitat and 
noise disturbance to these species (as outlined in the Draft EA) the USFWS has determined that those 
impacts will have a minor impact on the long term use and productivity of the refuge for elk, mule deer, and 
antelope.  
 
Comment 3506:  Concern that rare or imperiled species on the refuge have not been adequately 
documented. 
 
Response 3506:  See response to comment 3504. 
 
3600 – Cultural Resources 
 
Comment 3602:  Comment questioning analysis of effects on cultural resources.  (Includes comments 
about impacts to artifacts or archaeological research in the area, and the consideration of spirituality as a 
cultural resource, and whether the proposed project is considered an “undertaking” subject to NHPA 
requirements). 
 
Response 3602:  Comments regarding the analysis of the spiritual resources or values of the Crestone 
area are addressed under Socioeconomic Resources (Comments 3851-3860).  The cultural resources 
analysis was conducted in a manner that is consistent with USFWS policies as well as applicable state and 
federal laws and guidance.  This analysis included both Class I (file search) and Class III (intensive field 
surveys) of the project area.  The USFWS has determined that this analysis, combined with the required 
on-site archaeological monitoring during drilling operations, adequately documents and protects 
documented and undocumented cultural resources on the refuge. 
 
The USFWS has conducted extensive cultural surveys in the Refuge and consulted with federal and state 
historic preservation officials and Indian tribes with possible cultural connections to the Baca NWR, and has 
determined that the reasonable time, place, and manner restrictions will not have adverse impact on cultural 
resources. 
 
However, all surface disturbance will be subject to prior cultural resource surveys and damage to cultural 
resources will be avoided or mitigated in coordination with the USFWS archaeologist and the State Historic 
Preservation Officer. 
 
3700 – Native American Traditional Values 
 
Comment 3702:  Comment questioning analysis of effects on Native American traditional values. 
 
Response 3702:  As outlined in the Draft EA, the USFWS contacted 16 Native American tribes to inform 
them about the process and solicit their comments about the potential impacts of the proposed project.  The 
Hopi Tribe provided a letter commenting on the Draft EA (see Appendix G). The USFWS has determined 
that the rigorous monitoring of ground disturbing activities that will be required will minimize the chance of 
disturbing cultural resources. 
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3800 – Recreation 
 
Comment 3801:  Specific substantive comment about recreation. 
 

3801a:  Many people come to hike the Sangres, hunt, fish, and just experience the pristine 
mountain landscape.  The EA states that there are no recreational opportunities in the project area, 
which is an irrelevant and disingenuous avoidance of the clear and obvious fact that there are 
recreational opportunities that would be impacted by the project… degrading the quality of the 
experience of these vast public lands, were again neither acknowledged nor addressed. 

 
Response 3801a:  Public access and recreational use is currently prohibited on the refuge and 
within the immediate project area.  Degradation of recreational experiences due to visual impacts 
were analyzed and addressed in the EA.  The preferred alternative can be summed up as follows: 
The USFWS is proposing standards for ensuring that the planned exploration of the mineral estate 
underlying the Refuge by Lexam does not unreasonably degrade or impact the Refuge’s surface 
estate and associated resources. As such, the analysis of the effects of Lexam’s planned 
exploratory drilling upon various socioeconomic resources does not fall within the purview of this 
analysis.  The preferred alternative does not affect socioeconomic resources, spiritual centers, 
tourists, etc. 

 
3850 – Socioeconomic Resources 
 
Comment 3851:  Specific substantive comment about socioeconomic resources. 
 

3851a:  It (Draft EA) speaks about our population as if the "town of Crestone (population 73 in 
2000)" is the sum total of people who live here and the only notable activity concerns the three 
USFS trailheads.  There are over a thousand residents and many visitors staying at the spiritual 
centers for extended periods in addition to (other visitors). 

 
Response 3851a:  See response to comment 3801a.  

 
3851b:  At this point, it is fair to say that tens of millions of dollars have been invested into the 
"spiritual infrastructure" of this place:  temples, chapels, meditation halls, lodges, retreat cabins, etc. 

 
Response 3851b:  See response to comment 3801a. 

 
3851c:  There is little recognition of the hazard due to wildfire that the proposed drilling activities 
could have on the adjoining lands. 

 
Response 3851c:  See response to comment 3801a. 

 
3851d:  Who is going to pay for the upkeep of (County Road T and Colorado Highway 17)? 

 
Response 3851d:  See Appendix D of the Final EA for the agreement between Saguache County 
and Laxam concerning county road use.   

 
3851e:  Section 3.10.7 states that there are approximately 56 fire fighters in three departments - 
many of these fire fighters are the same individuals, and any of them may be away from the area in 
any given period of time. 

 
Response 3851e:  See response to comment 3859. 

 
3851f:  …the Draft EA's picture makes our community completely invisible by sweepingly 
eliminating all human factors in the immediate vicinity of the refuge, even though the refuge is next 
to the town of Crestone and in view of the Baca. 

 
Response 3851f: See response to comment 3801a. 
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3851g:  …the EA also states that Crestone is not low income nor inhabited by minorities (who 
historically have lower incomes than Caucasians).  The truth is quite a bit different.  Saguache 
county median family income is $23,638, which means 22.7% of the population lives below poverty. 

 
Response 3851g: Minority population or income status is not the sole criteria for consideration of 
environmental justice according to EO 12898. Determination is based primarily on whether such 
groups are at a disproportionate risk of environmental and human health effects. It is of the opinion 
of the USFWS that residents of Saguache County, and more specifically Crestone, are not at 
disproportionate risk of environmental or human health effects with respect to the preferred 
alternative.   

 
Comment 3852:  Comment questioning analysis of effects on socioeconomic resources. 
 
Response 3852: See response to comment 3801a.   
 
Comment 3854:  Concern about the impacts of the Proposed Action on "sense of place" or "uniqueness" 
values. 
 
Response 3854:  See response to comment 3801a. 
 
Comment 3855:  Comment about the existence of and impacts to nearby spiritual centers. 
 
Response 3855:  See response to comment 3801a. 
 
Comment 3856:  Comment about impacts to nearby Colorado College facilities. 
 
Response 3856:  See response to comment 3801a. 
 
Comment 3857:  Comment about the impacts to tourism and the local economy. 
 
Response 3857:  See response to comment 3801a. 
 
Comment 3859:  Concern about the emergency response/law enforcement capability of local governments. 
 
Response 3859:  Section 4.10.1.3 of the Draft EA states that deficiencies in local emergency services will 
be identified and discussed with the refuge manager and local governments prior to commencement of the 
drilling program. The proposed drilling program will include an Emergency Preparedness Plan that will be 
provided to the Refuge Manager, local governments, and the COGCC.  The Emergency Preparedness Plan 
would include plans and contingencies for fires, accidents, spills, and other emergencies.   
 
Comment 3860:  Concern about impacts to traffic and safety on County Road T. 
 
Response 3860:  Section 4.10.1.2 acknowledges the likelihood of negative impact to local traffic.  It should 
be implied that increased trucking also will increase road wear correspondingly.  Vehicles associated with 
the project would be subject to all state, federal, and local regulations concerning traffic safety. 
 
3900 – Aesthetics 
 
Comment 3903:  Comment questioning analysis of effects on visual resources. 
 
Response 3903:  In Section 4.11.1.2 the Final EA states that Lexam “will ensure, to the extent possible for 
safety, that lights on the drilling rig and location are directed to work areas.”    
 
Comment 3904:  Comment about the effects of light pollution. 
 
Response 3904:  See response to comment 3903. 
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Comment 3905:  Comment questioning analysis of effects of noise. 
 
Response 3905:  See response to comment 1009a. 
 
Comment 3909:  Comment about impacts to views from Great Sand Dunes National Park. 
 
Response 3909: As stated in Section 4.11.1.1 of the Final EA, the drilling rig would not be practically 
viewable for most park visitors at a distance from the park visitor center of 18 miles. 
 
4000 – NEPA Process 
 
Comment 4002:  Specific substantive comment about the planning/NEPA process 
 

4002a:  There needs to be a meaningful display of the many decisions to be made as well as 
adequate descriptions of the likely environmental and other impacts (econ or social) resulting from 
the decisions.  FWS also missed an important opportunity in this NEPA process…to involve other 
federal agencies as “cooperating agencies” when they are likely to be impacted by future Lexam 
proposals and actions. 

 
Response 4002a:  See response to comment 4203.  While the use of cooperating agencies is 
unusual for an EA, the USFWS has consulted with several other federal agencies (including the 
National Park Service and Environmental Protection Agency) that have an interest in the project. 

 
4002b:  Lexam clearly has the intention to drill in order to take wells to production.  If test drilling is 
successful, it is reasonably foreseeable that Lexam will try to fully exploit its mineral estate. 

 
Response 4002b:  While it is clear that Lexam hopes to discover commercially developable 
resources, the USFWS has determined that the likelihood of mineral production is speculative and 
is not a reasonably foreseeable future action.  The USFWS has stated, and Lexam has agreed, that 
the USFWS’s regulation of any additional exploration or production wells and facilities would be 
subject to a separate and additional NEPA analysis. 

 
Comment 4003:  Comment that the NEPA process has not been adequately followed. 
 
Response 4003:  The USFWS has determined that the process and analysis has been consistent with 
USFWS policies and guidelines, and CEQ guidance on NEPA.  It is important to note that the federal action 
that provides the legal basis for this NEPA analysis is the formulation of standards and measures to ensure 
that refuge resources are not unreasonably impacted.  Based on some of the issues expressed in 
comments on the Draft EA, the FONSI includes additional analysis of the potential effects to some 
resources.   
 
Comment 4005:  Comment that discounting impacts as “temporary” is a violation of NEPA. 
 
Response 4005:  The USFWS has determined that the impacts of the proposed action do not rise to the 
level of significance based on any of the NEPA definitions of significance (based on context and intensity).  
While the short duration of the proposed project is expected to help reduce the intensity and duration of 
impacts, the analysis does not avoid otherwise significant impacts by terming the action temporary.   
 
Comment 4010:  Comment that the cumulative effects analysis is inadequate. 
 
Response 4010:  See response to comment 4002b. 
 
Comment 4011:  Comment that no RFFAs are identified and no cumulative effects are analyzed. 
 
Response 4011:  See response to comment 4002b. 
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Comment 4012:  Comment that the EA does not address the cumulative effects of gas production. 
 
Response 4012:  See response to comment 4002b. 
 
Comment 4020:  Comment that an EIS should be completed. 
 
Response 4020:  The USFWS has determined that the impacts of the proposed action (the formulation of 
standards and measures to ensure that refuge resources are not unreasonably impacted) do not meet meet 
the definition of “significant” as outlined by NEPA and USFWS policies.  Therefore, a full EIS analysis on the 
proposed action is not warranted or necessary.  The USFWS maintains that, if necessary, an additional 
NEPA effort (EA or EIS) will be required if additional exploration or production activity follows the Proposed 
Action.   
 
Comment 4023:  Comment that an EIS should be required due to the level of controversy. 
 
Response 4023:  While CEQ guidelines list the level of controversy as one of the indicators for 
“significance” of impacts, Department of the Interior guidelines as well as case law affirm that opposition to a 
proposal does not constitute “controversial” effects.  While the USFWS recognizes the opposition and 
concern about the proposed action at both the local and national levels, the USFWS has determined that 
this opposition to the proposed action does not constitute a significant impact that warrants an EIS.  
However, in recognition of the public’s concerns about these issues, the USFWS has taken the time to 
respond to public and agency comments (which is above and beyond NEPA requirements for an EA).  
 
Comment 4024:  Comment questioning the determination of/support for “no significant impacts” 
 
Response 4024:  See response to comment 4020. 
 
Comment 4033:  Comment about precedent for/requirement of additional NEPA analysis for future 
production wells. 
 
Response 4033:  As stated in the Draft EA and in the FONSI, this NEPA analysis is limited to the USFWS’s 
adoption of standards and measures to ensure that refuge resources are not unreasonably impacted by the 
proposed exploration wells.  The USFWS has stated, and Lexam has agreed, that the USFWS’s regulation 
of any additional exploration or production wells and facilities would be subject to a separate and additional 
NEPA analysis.  
 
Comment 4103:  Comment that scoping comments/issues were not addressed in the Draft EA. 
 
Response 4103:  Comments received during the scoping process were considered by the USFWS.  In 
some cases, the Preferred Alternative (environmental standards and measures) was adjusted to better 
address issues identified in scoping.  Examples include the addition of protective measures #35 and #36.  
Many of the issues identified during the scoping process are outside the legal jurisdiction of the USFWS or 
the scope of the NEPA analysis.  Issues identified during the scoping process are summarized in 
Section 1.7 of the Draft EA.  
 
Comment 4103:  Comment that the public involvement process has been inadequate. 
 
Response 4103:  The USFWS has provided multiple venues and opportunities for public involvement and 
comment.  This public involvement process (including these responses to comments) is beyond what is 
required by USFWS policies and NEPA for an EA. 
 
Comment 4202:  Comment that the scope of the EA is too narrow. 
 
Response 4202:  See response to comment 4020.  It is important to re-iterate that the federal action that 
provides the legal basis for this NEPA analysis is the formulation of standards and measures to ensure that 
refuge resources are not unreasonably impacted. 
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Comment 4203:  Comment that the analysis in the Draft EA is inadequate. 
 
Response 4203:  The USFWS has determined that the level of analysis in the Draft EA is sufficient to 
support the determination of effects of the proposed action (the formulation of standards and measures to 
ensure that refuge resources are not unreasonably impacted).  Based on issues and concerns raised during 
the public comment period, the USFWS has provided additional analysis and disclosure to support its 
findings for air quality and groundwater resources.  This additional analysis is found in the Final EA. 
 
Comment 4205:  Specific comment about the analysis in the Draft EA. 
 

4205a:  Comment about BMPs not clearly outlined for sedimentation and water runoff 
 

Response 4205:  Specific BMPs are mentioned in section 1.6.1 of the EA. Appropriate BMPs that 
will be used depend on site conditions and the SWMP will describe the BMPs that will be used.  

 
5000 – Other 
 
Comment 5005:  Comment about the USFWS’s capacity to monitor or oversee the proposed project. 
 
Response 5005:  The USFWS’s proposed action is to formulate standards and measures to ensure refuge 
resources are adequately protected.  These standards and measures include the presence of trained 
environmental monitors on site.  In addition, refuge staff is very familiar with the biological resources of the 
project area and will notice and report any unanticipated or irregular impacts to refuge resources. 
 
Comment 5010:  Concern about adequate insurance/bonding to account for accidents. 
 
Response 5010:  COGCC rules require that financial assurance bonds of $25,000 be posted prior to drilling 
activities.  In addition, the USFWS has required, as a condition of refuge access, proof of general liability 
insurance in the amount of $1,000,000 to repair or mitigate damages.  The USFWS has determined that 
these bonding/insurance requirements will be adequate.  
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Comment 

# Letter #1 Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1-1 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1-1 Thank you for your comments. 
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Comment 

# Letter #1 Page 2 Response 

 
1-2 

 
 
 
 
 
 
 
 
 

1-3 
 
 
 
 
 
 
 
 

1-4 
 
 
 
 
 
 

1-5 
 
 
 
 
 
 
 
 
 
 

 

 

 
1-2 Thank you for your comments. 
 
 
 
 
 
 
 
 
 
1-3 Thank you for your comments. 
 
 
 
 
 
 
 
 
1-4 The USFWS revised the “Affected Environment” and “Environmental Consequences” sections of 

the EA for air quality.  These sections now include more data and analysis about existing condition, 
project activity leading to air quality emissions, air quality transport, and the nearby Great Sand 
Dunes National Park and Preserve mandatory Class I area.  Please refer to Sections 3.3 and 4.3 
for more information. 

 
 
 
 
1-5 See response to comment 1-4. 
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Comment 

# Letter #1 Page 3 Response 

 
 
 
 
 
 
 
 

1-6 
 
 
 
 
 
 

1-7 
 
 
 
 
 
 
 
 
 
 
 
 
 

1-8 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
1-6 See response to comment 1-4. 
 
 
 
 
 
 
1-7 See response to comment 1-4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
1-8 While it is clear that Lexam hopes to discover commercially developable resources, the USFWS 

has determined that the likelihood of mineral production is speculative and is not a reasonably 
foreseeable future action.  The USFWS has stated, and Lexam has agreed, that the USFWS’s 
regulation of any additional exploration or production wells and facilities would be subject to a 
separate and additional NEPA analysis. 
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Comment 

# Letter #1 Page 4 Response 

 
 
 
 
 
 

1-9 
 
 
 

1-10 
 
 
 
 
 
 
 
 
 
 

1-11 
 
 
 
 
 
 
 

1-12 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
1-9 See response to comments 1-10 and 1-11. 
 
 
 
1-10 All roads, drill pads and activities requiring new construction would be located out of wetland 

habitats.  This has been clearly stated in the Final EA.  The only anticipated 404 compliance issue 
may be associated with maintenance activities on the existing “Lexam” road.  If culvert replacement 
is required, the Corps of Engineers will be consulted and necessary permits acquired and followed. 

 
 
 
 
 
 
 
 
1-11 This project proposal has no anticipated impacts on wetlands other than the potential replacement 

of existing culverts/bridges under an existing access road.  The replacement would be at the 
request of the USFWS to avoid potential collapse under heavy loading.  Collapse would result in 
altered wetland hydrology and potential fuel/chemical spills.  If culvert replacement is required, the 
Corps of Engineers will be consulted and necessary permits acquired and followed. 

 
 
 
 
1-12 The USFWS recognizes the long history of concern about groundwater resources beneath the 

Baca NWR, as well as the importance of that resource to the region.  Because of these concerns, 
the Colorado Oil and Gas Conservation Commission, at the request of the USFWS, stipulated that 
well casings be set with concrete to a depth of 3,000 feet as a condition for permit approval.  This 
casing depth is consistent with the recommendation of the engineer for the Rio Grande Water 
Conservation District that 3,000 feet is an adequate depth to protect the “active” portion of the 
aquifer with good water quality.  The recommendation was based upon published reports.  Other 
required measures to protect surface and groundwater from potential contamination are outlined in 
the Final EA and the FONSI. 

 

 



 G-5

Comment 
# Letter #1 Page 5  Response 

 
 
 
 
 
 
 
 
 

1-13 
 
 
 
 
 
 

1-14 
 
 
 
 
 

1-15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
1-13 Section 1.6.2.4 of the Fianl EA describes the agreement whereby Lexam would acquire 

groundwater for its exploration activities, subject to the constraints that the Colorado Division of 
Water Resources would place on any such agreement. Water that Lexam would obtain from the 
agreement is presently an adjudicated right  Withdrawal of the 15 acre-feet of water from a well 
owned by the USFWS would result in no impact to water supply on the Refuge, since Lexam would 
be required to offset the depletion of water it uses, as described in Section 2.2.2.5 of the Final EA. 
If an agreement cannot be made to the satisfaction of the parties and the State, then Lexam, as 
stated in the Final EA, would purchase water from available off-site sources.  

 
 The baseline water quality assessment was required by Condition #15 of the COGCC permits. The 

COGCC condition did not specify a sampling frequency. Lexam is the responsible party for 
acquisition and management of the data.  

 
1-14 The Final EA analyzes the effects of environmental protection measures suggested to the mineral 

owner concerning the time, place and manner of two exploratory wells (which is the federal action).   
For the most part, none of these measures or restrictions will impact socioeconomic values in the 
area. 

 
1-15 Thank you for your comments.   
 



 G-6

 
Comment 

# Letter #2 Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2-1 
 
 
 
 
 
 
 
 

2-2 
 

2-3 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2-1 Thank you for your comments. 
 
 
 
 
 
 
 
 
 
2-2 Thank you for your comments. 
 
2-3 Thank you for your comments. 
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Comment 
# Letter #2 Page 2 Response 

 
 

2-4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2-5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2-6 
 

 

 
 
2-4 See response to comment 1-4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2-5 The NPS comment stated that the maximum permissible noise levels presented in Table 3-8 are 

said to “have little bearing on the lands being analyzed in this EA.” The noise levels presented are 
those allowed under Colorado Statute 25-12-103.  The NPS did not provide an ambient sound level 
for the park that was consistent with the L90 metric or an “audibility standard” as suggested in the 
comment as more appropriate Discussions with the NPS indicated that they hope to generate a 
base line data set to characterize ambient sound levels in the northern section of Great Sand 
Dunes Notational Park.  

 
 It is agreed that background noise levels reported by the NPS, USEPA, and ENSR for rural areas 

such as this study area typically range from 35 to 45 dBA.  In 1993/1994 the NPS reported that, in 
the study area, noise levels were less than 40 dBA 90 percent of the time.  Although not acquired 
adjacent to the exploration project, this is the best data currently available approximating 
background noise levels in this environment.   

 
 Section 4.11.2.1 “Effects of Lexam’s Planned Exploration Program” in the EA predicts noise levels 

from drilling activity and attenuation rates  based upon data from similar drilling operations at the 
Pinedale Anticline in Wyoming.   In the Pinedale, Wyoming situation the Bureau of Land 
Management leasing stipulations  established a 75 dBA maximum limit for noise levels 30 feet 
away from the drill pad as a condition for approval based upon minimizing wildlife disturbance.  It is 
assumed that the drilling equipment used on the Pinedale project will characterize noise generated 
by equipment ultimately used by Lexam on this project.  Such an assumption has to be made since 
Lexam will be leasing drilling equipment for this project but the actual drilling equipment has not yet 
been identified.  Consequently the specific drill rig to be employed cannot yet be identified.  As the 
section describes, at Pinedale the highest average noise levels recorded 130 feet away from the 
drilling rig in various locations around the rig was found to be 66.8 dBA.  Assuming a similar rig is 
used to drill the proposed wells, noise attenuation calculations predict that noise levels would be 
43.1 dBA and 37 dBA at 2000 and 4000 horizontal feet from the drilling rig respectively.  Although 
noise will be periodically audible it will likely be below background levels 2 miles (the distance to 
Great Sand Dunes National Park boundary) from the drilling rig. 

 
2-6 See response to comment 2-7. 
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Comment 

# Letter #2 Page 3 Response 

 
 
 
 

2-7 
 
 
 
 
 
 
 
 
 
 

2-8 
 
 
 
 
 
 
 
 
 
 

2-9 
 
 
 
 
 

2-10 
 

 
2-7 Wellbore stability is a critical factor in drilling deviated wells. Rocks in the subsurface are subjected 

to vertical and horizontal stresses as well as pore pressure. When a drill bit penetrates the earth, 
the equilibrium of these stresses is upset. The cavity produced when drilling a hole may be 
deformed by these stresses (Garrouch and Ebrahim 2001). Often the deformation is 
inconsequential, but in some cases the deformation may result in collapse of the hole. Wellbore 
instability is enhanced in directionally drilled wells and wellbore stability incidents are responsible 
for 40 percent of non-productive time and 25 percent of drilling costs (Gallant et al. 2007). The 
greater instability of directionally drilled holes leads to greater probability of incidents that would 
include: 

 
• Hole collapse and loss of hole;  
• Lost circulation;  
• Stuck drill pipe;  
• Blow outs;  
• Drill pipe failure; and 
• Excessive drag during tripping drill pipe or casing (Alaska Department of Natural 

Resources 2008).  
 
 The primary objective of the proposed activities is to explore for commercially producible 

hydrocarbons. Intimately related to that objective is the gathering of data. The data that would be 
gathered would primarily be focused on the stated objective, but other valuable information also 
would be obtained. That information would include the stability of subsurface strata when exposed 
to the drill bit and drilling fluids. There is a general consensus in the oil industry that drilling of 
vertical wells in wildcat areas is the first choice because it lessens the risk factors (but does not 
eliminate them) presented by drilling into unknown subsurface environments. Because of the 
unknown conditions that may be encountered at depth for this project, it is unreasonable to assume 
that directional drilling is either technically practical or feasible, just because these risks are 
seemingly effectively managed by the oil and gas industry on a daily basis  

 
 With regard to Lexam’s planned exploration activities, the wells are expected to be 7,000 feet 

deeper than the Baca #2, which was drilled to a true vertical depth of 6,908 feet. Although the 
seismic data can identify structures, faults, and possible strata, it cannot identify potential problem 
zones (high stress areas, lost circulation zones, over pressuring) at depths deeper than the nearest 
well control.  

 
2-8 See response to comment 2-7. 
 
2-9 In the event that commercially developable mineral resources are not discovered (or for other 

reasons), Lexam may choose to plug and abandon the exploration wells and reclaim the operations 
areas.  This potential outcome is considered to be inherent in both the Preferred Alternative and No 
Federal Involvement Alternatives.  For this reason, many of the environmental protection measures 
developed by the USFWS relate to site reclamation and well abandonment procedures.   

 
2-10 Open-hole flow testing (drill stem tests) may be conducted if hydrocarbon shows are encountered 

that warrant testing. Lexam does not propose to conduct production testing or construct pipelines 
as part of the planned activities described in the Final EA. If such facilities are contemplated, they 
will be assessed in subsequent NEPA analysis. Open-hole DST’s have been added to the scope of 
Lexam’s planned activities as described in the Final EA. 
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Comment 
# Letter #2 Page 4 Response 
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Comment 
# Letter #3 Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3-1 
 
 
 
 
 
 
 
 

3-2 
 
 
 
 
 
 
 
 

3-3 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3-1 Thank you for your comments. 
 
 
 
 
 
 
 
 
3-2 Thank you for your comments. 
 
 
 
 
 
 
 
 
3-3 The purpose and need for the project is clearly documented on page 1-1 in the Final EA and in the 

FONSI.  The need to minimize surface disturbance to reasonable levels is implied, if not stated, in 
this section.  Note that the federal action that provides the legal basis for the NEPA analysis is the 
formulation of standards and measures to ensure that refuge resources are not unreasonably 
impacted.   

 
 The previous seismic exploration was conducted after receiving a permit from the COGCC and with 

the USFWS’s input on mutually agreed upon measures to mitigate impacts on the refuge.  The 
seismic studies were not subject to NEPA analysis or subsequent tribal consultation. 
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Comment 

# Letter #3 Page 2 Response 

 
 
 
 
 
 
 
 

3-4 
 
 
 
 
 
 
 

3-5 
 
 
 
 

3-6 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
3-4 Thank you for your comments.  USFWS policy provides for the exercise of non-federally owned 

mineral rights “while protecting USFWS resources to the maximum extent possible.”  The USFWS 
Manual chapter pertaining to oil and gas exploration on National Wildlife Refuges is contained in 
Appendix B of the Final EA.  Regulations contained in the Code of Federal Regulations guiding the 
USFWS’s management of excepted mineral rights appear on pages 1-6 and 1-7 of the Final EA. 

 
 
 
 
3-5 Thank you for your comments.   
 
 
 
 
3-6 Thank you for your comments.   
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Comment 

# Letter #4 Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4-1 
 
 
 
 
 
 

4-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4-1 Open-hole flow testing (drill stem tests) may be conducted if hydrocarbon shows are encountered 

that warrant testing. Lexam does not propose to conduct production testing or construct pipelines 
as part of the planned activities described in the Final EA. If such facilities are contemplated, they 
will be assessed in subsequent NEPA analysis. 

 
 
 
 
4-2 See response to comment 2-7. 
 
 

 



 G-13

Comment 
# Letter #4 Page 2  Response 

 
 
 
 

4-3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4-4 
 
 
 

4-5 
 
 
 
 
 
 
 
 
 
 

4-6 
 
 
 
 
 
 
 

 

 
 
 
 
4-3 Based on subsequent discussions with CDOW, the USFWS has determined (and CDOW has 

concurred) that the seasonal restrictions presented in the Final EA are indeed sufficient to alleviate 
significant big game breeding and wintering issues associated with this proposal.   

 
 The CDOW’s concern regarding impacts to wintering big game revolve around the duration of 

disturbance, severity of the winter, and size of the overall designated winter range and severe 
winter range where the disturbance is occurring.  Their concerns regarding impacts to calving big 
game revolve primarily around disturbance while animals are actively calving and/or caring for new 
and immobile young.  They concur with the USFWS that due to the temporary nature of the drilling 
of the two proposed wells, the use of one drill rig to drill each well, the restrictions on drilling and 
associated activities during calving season for elk, deer and pronghorn, and the fact that the project 
area is located within extraordinarily large sized designated winter ranges and severe winter ranges 
for these animals, that impacts to these species by Lexam’s activities as proposed and restricted 
would be less than significant.   

 
 As the name suggests, Severe Winter Ranges are areas that are of priority concern only during 

severe winters.  CDOW has recommended, and Lexam has agreed, that in the event of a severe 
winter, Lexam commit to assisting the CDOW with managing for the needs of any wintering big 
game temporarily displaced by Lexam’s activities within the designated areas., especially if the 
temporary displacement results in the potential for a decline in overall physiological health of the 
animals or in increased game damage claims by private landowners.  This assistance could occur 
as a Lexam funded baiting program, feeding program or other form of distribution management as 
determined appropriate by CDOW within the severe winter range area.  During normal winters, 
CDOW believes that animals distributed to other areas within the designated range by temporary 
disturbances is not a significant impact to their activities, physiological conditions or survival.   
However, CDOW requests that they are kept abreast of proposed activities that may disturb, 
redistribute or disburse wintering big game animals within their designated ranges. 

 
4-4 See response to comment 4-3. 
 
4-5 The USFWS considered the alternate access route proposed by CDOW and found that it would 

require substantial road improvement and construction activity and would increase the distance 
required to access the drill sites with support vehicles (thus increasing air emissions).  The 
proposed alternate route also would direct some of the construction and support traffic through the 
Baca Grande subdivision which would increase the potential impacts on the local community and 
would be extremely unpopular. 

 
 
 
4-6 The special status species referenced in the comment are all documented in the Final EA.  The 

USFWS’s analysis shows that the potential impacts to these species from the Preferred Alterative 
would be minimal. 
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# Letter #4 Page 3 Response 

 
 
 
 
 
 
 
 
 
 

4-7 

 
 
 
 
 
 
 
 
 
 
4-7 Thank you for your comments. 
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Comment 
# Letter #5 Response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5-1 
 
 
 

5-2 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5-1 Section 106 of NHPA, outlining the process for identifying, evaluating, conducting consultation, 

determining effects, and resolving impacts to historic properties, was followed during Lexam 
activities on the Refuge and will continue to be followed for future activities. 

 
 
5-2 See response to comment 5-1. 
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6-1 
 
 
 
 
 
 
 

6-2 
 
 
 
 

6-3 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6-1 Thank you for your comments.   
 
 
 
 
 
 
6-2 See response to comment 6-7, below. 
 
 
 
 
 
6-3 Thank you for your comments.  Responses to these points are presented individually in the 

following sections.  
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6-4 
 
 

 
6-5 

 
 

6-6 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
6-4 Thank you for your comments. 
 
 
 
6-5 Thank you for your comments.   
 
 
6-6 Thank you for your comments.   
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6-7 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6-7 While both the USFWS and Saguache County considered this agreement, work continued on the 

NEPA analysis.  Although there continue to be opportunities for Saguache County and the USFWS 
to work on refuge oil and gas exploration cooperatively, the process is too far along for this draft 
agreement to have significant utility.  The USFWS will continue to work with the County on all 
elements of gas exploration on the Baca NWR and will discuss the County’s role in any future 
NEPA analysis before that formal process is initiated. 
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6-8 
 
 
 
 
 
 
 
 
 

6-9 
 
 
 
 
 
 

6-10 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
6-8 While it is clear that Lexam hopes to discover commercially developable resources, the USFWS 

has determined the likelihood of mineral production is speculative and is not a reasonably 
foreseeable future action.  The USFWS has stated, and Lexam has agreed, that the USFWS’s 
regulation of any additional exploration or production wells and facilities would be subject to a 
separate and additional NEPA analysis. 

 
 
 
 
 
 
6-9 Thank you for your comments. 
 
 
 
 
 
 
6-10 The USFWS has concluded that none of the impacts described in the Final EA and FONSI meet 

CEQ’s definition of “significant.” 
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6-11 

 
 
 
 
 
 
 
6-11 Thank you for your comments.    
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6-12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
6-12 See response to comment 6-8.  The USFWS has concluded that the impacts of the Preferred 

Alternative do not rise to the level of significance based on any of the NEPA definitions of 
significance (based on context and intensity).  While the short duration of the proposed project is 
expected to help reduce the intensity and duration of impacts, the analysis does not avoid 
otherwise significant impacts by terming the action temporary.  
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6-13 
 

 
 
 

6-14 
 
 
 
 
 
 
 
 
 
 
 
 

6-15 
 
 
 
 
 
 
 
 
 
 
 

 
6-16 

 
 
 
 

 
 
 
 
 
 
6-13 The USFWS has determined existing cultural resource data are adequate to support the 

determination of potential effects of the Proposed Action in the Final EA.  Additional surveys and 
on-site monitoring will be conducted as enhanced protection measures.  See also responses to 
comment 6-23, 6-24, and 6-25 regarding cultural resources. 

 
 
6-14 The proposed project may have additional requirements under the referenced regulatory programs.  

Monitoring or compliance plans required under those programs, if any, are outside the scope of this 
NEPA analysis.  See also the response to comment 6-43, regarding monitoring. 

 
 
 
 
 
 
 
 
 
 
6-15 The USFWS anticipates that most, if not all, of the exploratory drilling program will be completed 

prior to the CCP process.  Additional data about subsurface geology and commercially developable 
mineral resources, as well as the localized impacts of facilities on refuge resources, will be valuable 
for long-term planning in the CCP.  For this reason, the USFWS has required that Lexam provide 
summary data for various activities as one of its standards and measures (item 19 and others). 

 
 
 
 
 
 
 
 
 
6-16 Preconstruction wildlife surveys and other environmental protection measures that have been 

agreed to by the USFWS and Lexam are described in the Final EA (Section 2.2) and in the FONSI. 
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6-17 
 
 
 
 
 
 
 
 
 

6-18 
 
 

6-19 
 
 

6-20 
 
 
 
 
 
 
 

6-21 
 
 
 
 
 

6-22 
 
 
 
 

 
 
 
 
 
 
6-17 See response to comment 1-12. 
 
 
 
 
 
 
 
 
 
6-18 See response to comment 6-17. 
 
 
6-19 The USFWS has worked with Lexam to identify suitable well pad locations that minimize impacts to 

wetland and riparian habitats.  This project proposal has no anticipated impacts on wetlands other 
than the potential replacement of existing culverts/bridges under an existing access road.  The 
environmental protection measures documented in the Final EA and FONSI require that Lexam 
minimize impacts to wetlands.  If culvert replacement is required, the Corps of Engineers will be 
consulted and necessary permits acquired and followed. 

 
6-20 See response to comment 6-17.  The USFWS has concluded that the risk analysis described in the 

comment is not necessary to evaluate the effects of the USFWS’s Proposed Action (the formulation 
of standards and measures to ensure that refuge resources are not unreasonably impacted). 

 
 
 
6-21 See response to comment 6-17.  Recognizing concerns about and sensitivity of groundwater 

resources in the area, the USFWS required, and Lexam agreed to several measures to protect 
groundwater quality.  See also response to comment 6-42, below. 

 
 
 
6-22 See response to comment 1-4. 
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6-22 
 
 

6-23 
 
 
 
 
 
 
 
 

6-24 
 
 
 
 
 
 

6-25 
 
 
 
 
 
 
 

6-26 
 
 
 

6-27 

 
 
 
 
 
6-22 The referenced statement is referring to the long-term management emphasis of the refuge, not the 

Final EA analysis.  However, migratory birds are addressed in the Final EA, with anticipated 
impacts to be limited to habitat displaced by the 14 acre footprint of the proposed facilities and 
noise disturbance. 

 
6-23 The referenced statement is referring to the long-term management emphasis of the refuge, not the 

Final EA analysis or its consultation process.  “Broader landscape conservation” refers to local, 
state, regional, and international conservation efforts, especially in the context of migratory bird 
management and conservation.  The scope of the Final EA and FONSI is the USFWS’s Proposed 
Action to formulate standards and measures to ensure refuge resources are adequately protected.  
It is unclear how additional consultation with this list of stakeholders would change the list of 
standards and measures identified in the Final EA and FONSI.  Collaborations related to broader 
conservation efforts will be addressed in a future Comprehensive Conservation Plan. 

 
 
6-24 The cultural resources analysis was conducted in a manner that is consistent with USFWS policies 

as well as applicable state and federal laws and guidance. 
 
 All interested tribes and the Smithsonian have had ample opportunities to make comments and 

suggestions on this proposal (and some have provided useful input).  As outlined in the Final EA, 
the USFWS contacted 16 Native American tribes to inform them about the process and solicit their 
comments about the potential impacts of the proposed project.  The USFWS has determined that 
the rigorous monitoring of ground disturbing activities that will be required will minimize the chance 
of disturbing cultural resources. 

 
6-25 See response to comment 5-1.  
 
 
 
 
 
 
6-26 Yes, see Section 3.7.2 of the Final EA. 
 
 
 
6-27 The Preferred Alternative can be summed up as follows: The USFWS is proposing standards for 

ensuring that the planned exploration of the mineral estate underlying the Refuge by Lexam does 
not unreasonably degrade or impact the Refuge’s surface estate and associated resources. As 
such the analysis of the effects of Lexam’s planned exploratory drilling upon various socioeconomic 
resources does not fall within the purview of this EA.  The Proposed Action or Preferred Alternative 
does not affect socioeconomic resources, spiritual centers, tourists, etc. 
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6-28 
 
 
 

6-29 
 
 
 
 
 

6-30 
 
 
 
 
 
 
 
 
 

6-31 
 
 

6-32 
 
 
 
 
 
 
 
 
 
 

6-33 

 
 
 
6-28 See response to comment 6-27. 
 
 
6-29 See response to comment 6-27. 
 
 
 
 
 
 
6-30 Lexam has expressed its interest in proceeding with mineral exploration, and the USFWS is 

obligated to provide reasonable access while protecting refuge resources to the maximum extent 
possible.  The USFWS has no funds at this time buy any minerals even if they were actively being 
marketed. 

 
 
 
 
 
 
 
6-31 The USFWS agrees that, if necessary, a second NEPA effort will be required if additional 

exploration or production activity follows the Proposed Action.  In addition to the referenced text in 
the Final EA (Section 1.3, and Section 4.1), this commitment also is clearly stated in the FONSI. 

 
6-32 None of the referenced actions are included in the current proposal or the USFWS’s Proposed 

Action.  However, the Final EA and FONSI includes a better description of such procedures. 
 
 
 
 
 
 
 
 
6-33 Dust and noxious weed mitigation practices described in the Preferred Alternative in the Final EA 

will cover all vehicular traffic.  The mineral company is responsible for maintaining roads on the 
refuge.  Section 4.10.1.2 acknowledges the likelihood of negative impact to local traffic.  It should 
be implied that increased trucking also will increase road wear correspondingly.  
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6-34 
 
 
 
 
 

 
 
 
 

6-35 
 
 

 
 

6-36 
 
 
 
 

6-37 
 
 

6-38 
 
 
 

6-39 
 
 
 

6-40 
 

 
 
 
 
6-34 See response to comment 2-7. 
 
 
 
 
 
 
 
 
 
6-35 As referenced in the comment, the concept of allowing only one well was considered but eliminated 

from further analysis because Lexam found that two wells (and the cost of drilling two wells) are 
necessary to fully characterize subsurface conditions.  The USFWS found that it can more 
efficiently and effectively meet its responsibilities to provide reasonable access while protecting 
refuge resources by analyzing the exploration phase as a single phase with similar environmental 
protection requirements.    

 
6-36 See response to comment 2-5. 
 
 
 
6-37 The USFWS has found that COGCC/CDPHE standards are adequate to protect refuge resources 

from dust emissions.   
 
 
6-38 The USFWS has determined the level of detail in the proposed standards and measures is 

adequate to analyze the effects of the Proposed Action.  Specific methods and locations will be 
determined at an operational level, based on USFWS policies, state and local weed laws, and the 
professional judgment of USFWS staff. 

 
6-39 The USFWS has concluded the proposed language will provide the drilling operator with sufficient 

direction, while allowing flexibility to adapt to certain factors such as the availability of certain 
equipment and timing of the operation. 

 
6-40 A COGCC permit would include conditions that are in effect at the time the permit is given.  

COGCC permits and permit conditions are outside the jurisdiction the USFWS and the scope of this 
NEPA analysis.   
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6-41 
 
 
 
 
 

6-42 
 
 
 
 

6-43 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
6-41 Section 4.10.1.3 of the Final EA states that deficiencies in local emergency services will be 

identified and discussed with the refuge manager and local governments prior to commencement of 
the drilling program.. The proposed drilling program will include an Emergency Preparedness Plan 
that will be provided to the Refuge Manager, local governments, and the COGCC.  The Emergency 
Preparedness Plan would include plans and contingencies for fires, accidents, spills, and other 
emergencies.   

 
6-42 See response to comment 6-41.  
 
 
 
 
6-43 The USFWS’s Proposed Action is to formulate standards and measures to ensure refuge resources 

are adequately protected.  These standards and measures include the presence of trained 
environmental monitors on site.  In addition, refuge staff is very familiar with the biological 
resources of the project area and will notice and report any unanticipated or irregular impacts to 
refuge resources. 
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Comment 

# Letter #7 Response 

 
 
 
 
 
 
 
 
 
 
 
 

7-1 
 
 
 
 

7-2 
 
 
 
 

7-3 
 
 

7-4 
 
 
 
 
 

7-5 
 
 

7-6 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
7-1 Thank you for your comments.  The USFWS has concluded that the Final  EA and FONSI 

adequately describe the impacts of the Proposed Action on refuge resources.  It is important to note 
that the federal action that provides the legal basis for this NEPA analysis is the formulation of 
standards and measures to ensure that Refuge resources are not unreasonably impacted.  USFWS 
policy provides for the exercise of non-federally owned mineral rights “while protecting USFWS 
resources to the maximum extent possible.”  This policy is consistent with Colorado law. 

 
 The USFWS has concluded that  the effects of Lexam’s proposed activities are not significant 

enough to warrant a full Environmental Impact Statement. 
 
7-2 See response to comment 7-1. 
 
7-3 Thank you for your comments. 
 
 
7-4 Thank you for your comments. 
 
 
 
 
 
7-5 As described in the Final EA, the proposed project will require up to 30 people on site at any given 

time.  The USFWS has concluded that it is not only unreasonable to speculate on the behavior of 
project staff, but such an analysis is outside the scope of the Proposed Action on which the analysis 
is based.   

 
7-6 See response to comment 7-1. 
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7-7 
 
 
 
 
 

7-8 
 
 
 
 
 
 

7-9 
 
 
 

7-10 
 
 
 
 

7-11 

 
 
7-7 As described in the Final EA, the proposed drilling program will include an Emergency 

Preparedness Plan that will be provided to the Refuge Manager and local governments.  The 
Emergency Preparedness Plan would include plans and contingencies for fires, accidents, spills, 
and other emergencies. 

 
 In terms of traffic impacts, the proposed project is expected to result in increased truck traffic and 

temporary impacts to local traffic patterns.  Vehicles associated with the project would be subject to 
all state, federal, and local regulations concerning traffic safety. 

 
 The proposed project includes measures to minimize dust emissions, and is not expected to impact 

ground or surface water quality. 
 
7-8 See response to comment 7-7.   
 
 
 
7-9 See response to comment 2-5. As discussed in the comment, the noise analysis was based on 

noise monitoring of drill rigs at the Pinedale Anticline Field in Wyoming. The noise monitoring at 
Pinedale was used because the drill rigs used there are comparable to the rig that would be used to 
drill the proposed Lexam wells. The wells at Pinedale are commonly drilled to depths of 13,000 to 
14,000 feet (measured depth) or deeper.  

 
7-10 Thank you for your comments.  See response to comment 7-1. 
 
 
 
7-11 Thank you for your comments. 

 



 

 
  October 2008  

Appendix H 
 
Environmental Action Statement and Finding of No Significant 
Impact 
 



H-1



H-2



H-3



H-4



H-5



H-6



 

 
  October 2008  

Appendix I 
 
Intra-Service Section 7 Biological Evaluation 



I-1



I-2



I-3



I-4



I-5



 

 
  October 2008  

Appendix J 
 
Air Emissions Calculations 
 



PROJECT TITLE: BY:

Air Sciences Inc. Lexam Baca Drilling Project Sabrina Pryor
PROJECT NO: PAGE: OF: SHEET:

243 - 1 - 1 1 4 1
ENGINEERING CALCULATIONS SUBJECT: DATE:

Drilling Program Emissions September 26, 2008

DRILLING ELECTRIC COMBUSTION EMISSIONS
Reference

Power Generator Horsepower (capacity) 1,476 hp/engine CAT 3512B

Number of Operating Engines 2 engines Drill supervisor  Apr 10, 2008

24 hrs/day Maximum schedule per day

Power Generator Starter Engine Hp (capacity) 500 hp/engine Drill supervisor  Apr 10, 2008

Starter Engine Use 1.0 hr/day Drill supervisor  Apr 10, 2008

Length of drill activity per hole 90 days J. Clark March 10, 2008

Number of holes drilled in program 2 holes/yr J. Clark March 10, 2008

Engine max daily operating capacity factor 70% Drill supervisor  Apr 10, 2008*

* long-term avg = 40%, short term max = 100%

ASSUMPTIONS
Heat Content of Diesel 137,000 Btu/gal EPA AP-42 Appendix A

Sulfur Content of Diesel 0.0015% Ultra Low sulfur - highway grade

Density of Diesel 7.05 lbs/gal EPA AP-42 Appendix A

Internal Combustion Engine Efficiency 7,000 Btu/hp-hr AP-42 Table 3.3-1

FUEL CONSUMPTION
Annual Maximum Daily Maximum Hourly

Power Production 8,989,848 hp-hr/yr 49,944 hp-hr/day 3,452 hp-hr/hr
Diesel consumption 459,335 gal/yr 2,552 gal/day 176 gal/hr

EMISSION FACTORS - GENERATORS (assumed to meet or exceed Tier 2 standards)
Pollutant g/kW-hr g/hp-hr g/MMBtu Reference
NOX 6.4 4.8 681.8 40 CFR part 89.112, kW ≥560 (Tier 2)

VOC 1.3 1.0 138.5 40 CFR part 89.112, kW ≥560 (Tier 2)

CO 3.5 2.6 372.8 40 CFR part 89.112, kW ≥560 (Tier 2)

PM10* 0.20 0.15 21.31 40 CFR part 89.112, kW ≥560 (Tier 2)

PM2.5* 0.20 0.15 21.31 40 CFR part 89.112, kW ≥560 (Tier 2)

SO2 -- -- 0.70 calculation
*All particulate assumed to be ≤1µm in diameter (AP-42 Table 3.3-1)

EMISSIONS - GENERATORS
Emissions

Pollutant tons/yr lbs/day lb/hr Conversion Factors
NOX 47.3 525.5 36.3 453.59 g/lb
VOC 9.6 106.7 7.4 2,000 lb/ton
CO 25.9 287.4 19.9 1.341 hp/kW
PM10 1.5 16.4 1.1
PM2.5 1.5 16.4 1.1
SO2 0.05 0.5 0.04

blue values are input black values are calculated

Power Engine Use
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PROJECT TITLE: BY:

Air Sciences Inc. Lexam Baca Drilling Project Sabrina Pryor
PROJECT NO: PAGE: OF: SHEET:

243 - 1 - 1 2 4 1
ENGINEERING CALCULATIONS SUBJECT: DATE:

Drilling Program Emissions September 26, 2008

MOBILE SOURCE EMISSIONS
Vehicle Operation hrs/day* days/yr units* gal/hr/unit* gal/day gal/yr

Service Vehicles 2 180 6 10.0 120 21,600 (watering, lube/fuel, mud removal)

Supervisory Trucks 12 180 6 0.3 20 3,600
Total 140 25,200
* Project-specific estimates

ASSUMPTIONS
Heat Content of Diesel 137,000 Btu/gal EPA AP-42 Appendix A

Sulfur Content of Diesel 0.0015% 40 CFR part 80.29

Density of Diesel 7.05 lbs/gal EPA AP-42 Appendix A

Internal Combustion Engine Efficiency 7,000 Btu/hp-hr AP-42 Table 3.3-1

EMISSION FACTORS - MOBILE (assumed to meet or exceed Tier 1 standards)
Pollutant g/kW-hr g/hp-hr g/MMBtu Reference
NOX 9.2 6.9 980.1 40 CFR part 89.112, 75 ≤kW≤225 (Tier I)

VOC 1.3 1.0 138.5 40 CFR part 89.112, 75 ≤kW≤225 (Tier I)

CO 11.4 8.5 1,214 40 CFR part 89.112, 75 ≤kW≤225 (Tier I)

PM10* 0.54 0.40 57.53 40 CFR part 89.112, 75 ≤kW≤225 (Tier I)

PM2.5* 0.54 0.40 57.53 40 CFR part 89.112, 75 ≤kW≤225 (Tier I)

SO2 -- -- 0.70
*All particulate assumed to be ≤1µm in diameter (AP-42 Table 3.3-1)

EMISSIONS - MOBILE CONVERSIONS
Emissions 453.59 g/lb

Pollutant tons/yr lbs/day lb/hr 2,000 lb/ton
NOX 3.7 41.4 18.25 1.341 hp/kW
VOC 0.5 5.9 2.58
CO 4.6 51.4 22.62
PM10 0.2 2.4 1.07
PM2.5 0.2 2.4 1.07
SO2 0.003 0.030 0.013
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PROJECT TITLE: BY:

Air Sciences Inc. Lexam Baca Drilling Project Sabrina Pryor
PROJECT NO: PAGE: OF: SHEET:

243 - 1 - 1 3 4 1
ENGINEERING CALCULATIONS SUBJECT: DATE:

Drilling Program Emissions September 26, 2008

FUGITIVE DUST EMISSIONS

Number of holes drilled 2 holes

Length of access road to site 4.0 miles 0.02 holes/day
Round-trips on access road 15.0 trips/day 2 holes/yr
Vehicle miles traveled (VMT) 120 VMT/day

21,600 VMT/yr Conversion Factors
453.6 g/lb

Vehicle Operation 180 days/yr 2,000 lb/ton

EMISSION FACTOR - UNPAVED ROAD FUGITIVES Reference

E= k (s/12)a x (W/3)b
AP-42 Chapter 13.2.2.2

where: E= Emission Factor (lb/VMT)
k= constant (lb/VMT)
s= surface material silt content (%)

W= mean vehicle weight (tons)
PM10 PM2.5

k= 1.5 0.15 AP-42 Table 13.2.2-2; Industrial Roads

s= 2.6 % AP-42 Section 13.2.2, Related Info. r13s0202_dec03

a= 0.9 0.9 AP-42 Table 13.2.2-2; Industrial Roads

W= 5.0 Project-specific estimate

b= 0.45 0.45 AP-42 Table 13.2.2-2; Industrial Roads

PM10 E= 1.5( 2.60/ 12) 0.9  x (5/ 3) 0.45

PM2.5 E= 0.15( 2.60/ 12) 0.9  x (5/ 3) 0.45

E= 0.48 lb PM 10 /VMT E watering controlled = 0.12 lb PM 10 /VMT
E= 0.05 lb PM 2.5 /VMT 0.01 lb PM 2.5 /VMT

Watering Control Effectiveness for Unpaved Travel Surfaces
Moisture Ratio. M 2 Operational estimate

Control Efficiency 75% AP-42 Figure 13.2.2-2

EMISSION FACTOR - DRILLING FUGITIVES
E= 1.3 lb/hole TSP EPA AP-42 Table 11.9-4 (Overburden Drilling)

Scaling Factors PM 10 0.52 PM 2.5 0.03 EPA AP-42 Table 11.9-1 (Overburden Blasting)

E= 0.676 lb/hole PM 10 0.039 lb/hole PM 2.5

EMISSIONS - FUGITIVE
Un-Paved Road Emissions Drilling Emissions

Pollutant tons/yr lbs/day tons/yr lbs/day
PM10 1.29 14.3 0.001 0.015
PM2.5 0.129 1.4 0.0000 0.001
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Drilling Program Emissions September 26, 2008

OTHER POLLUTANT EMISSIONS

EMISSION FACTORS

Pollutant lb/10 12 Btu lb/MMBtu g/MMBtu Reference
Pb 2.9E-05 1.3E-02 L & E Air Emissions from Sources of Lead and Lead Compounds, Section 5.2.2 (EPA 454/R-98-006)

Hg 6.2 6.2E-18 2.8E-15 L & E Air Emissions from Sources of Mercury and Mercury Compounds, Table 6-12 (EPA-454/R-97-012)

H2CO 1.2E-03 5.4E-01 AP42 Table 3.3-2, Gasoline and Diesel Industrial Engines

EMISSIONS - GENERATORS EMISSIONS - MOBILE
Emissions Emissions

Pollutant tons/yr lbs/day Pollutant tons/yr lbs/day
Pb 9.12E-04 0.01 Pb 5.01E-05 5.56E-04
Hg 1.95E-16 2.17E-15 Hg 1.07E-17 1.19E-16
H2CO 3.71E-02 4.13E-01 H2CO 2.04E-03 2.26E-02

EMISSIONS TOTALS
Pollutant tons/yr lbs/day
NOX 51.0 566.9
VOC 10.1 112.6
CO 30.5 338.7
PM10 3.0 33.2
PM2.5 1.8 20.3
SO2 0.1 0.6
Pb 9.63E-04 1.07E-02
Hg 2.06E-16 2.29E-15
H2CO 3.92E-02 4.35E-01
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Air Sciences Inc. Lexam Baca Drilling Project Tim Martin
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Source Characteristics September 22, 2008

SOURCE RELEASE CHARACTERISTICS FOR AERMOD MODELING

Model Src Source Vertical or Rel Ht. 1 Stk Dia. Exit Temp. Exit Vel. Sigma Y Sigma Z

 Source Description ID Type Horizontal? X (m) Y (m) (m) (m) (deg K) (m/s) (m) (m)
Generator 01 GEN01 POINT horizontal 432751.8 4197205.4 7.00 0.40 500 0.001 N/A N/A
Generator 02 GEN02 POINT horizontal 432758.8 4197212.4 7.00 0.40 500 0.001 N/A N/A

Fugitive 1 FUGTV VOLUME N/A 432755.3 4197208.9 2.29 N/A N/A N/A 39.1 1.1

1 Fugitives are emissions from mobile sources, un-paved roads, and drilling activities.  
  These emissions are released from a 15 foot tall by 7 acre volume source surrounding the location of the generators.
N/A = not applicable

EMISSION RATES FOR AERMOD MODELING

Source Name Model ID lb/hr g/sec lb/day g/sec ton/year g/sec 2

NOx Emissions
Generator 01 GEN01 --- --- --- --- 23.6 0.68
Generator 02 GEN02 --- --- --- --- 23.6 0.68

Fugitives 1 FUGTV --- --- --- --- 3.7 0.11
PM 2.5  Emissions

Generator 01 GEN01 --- --- 8.2 0.04 0.7 0.02

Generator 02 GEN02 --- --- 8.2 0.04 0.7 0.02

Fugitives 1 FUGTV --- --- 3.9 0.02 0.3 0.01
PM 10  Emissions
Generator 01 GEN01 --- --- 8.2 0.04 0.7 0.02
Generator 02 GEN02 --- --- 8.2 0.04 0.7 0.02
Fugitives 1 FUGTV --- --- 16.7 0.09 1.5 0.04
SO 2  Emissions
Generator 01 GEN01 0.02 0.002 0.3 0.001 0.02 0.001
Generator 02 GEN02 0.02 0.002 0.3 0.001 0.02 0.001
Fugitives 1 FUGTV 0.01 0.002 0.03 0.0002 0.003 0.0001

1 Fugitives are emissions from mobile sources, un-paved roads, and drilling activities.
2 On an annual basis, modeled emissions are adjusted to account for 180 days when the source is
   operating and 185 days when the source is not operating.  Thus, the model is run for a period of 
   180 days (Oct. 1 - Mar 29) and the resultant model output is representative of impacts 
   from the source on an annual basis.

Emission Rate
1-Hour 24-Hour Annual

Source Location
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ENGINEERING CALCULATIONS SUBJECT: DATE:

Building Downwash September 22, 2008

BUILDING INFORMATION FOR BPIP ANALYSIS

Structure Name 
Height Above Ground *
# Structure Corners

Structure Coordinate Coordinate

Corner # X(m) Y(m) X(m) Y(m)
1 432750.0 4197205.0 432757.1 4197212.1
2 432744.3 4197210.7 432751.4 4197217.7
3 432746.5 4197212.8 432753.5 4197219.9
4 432752.1 4197207.1 432759.2 4197214.2

* Base elevation for buildings and stacks is 2311.9 meters above sea level.

CONFIGURATION OF GENERATOR SOURCES

Generator 02 Bldg.

4

Generator 01 Bldg.
3.0 m

4
3.0 m
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Deposition Calculations September 22, 2008

NITROGEN AND SULFUR DEPOSITION CALCULATIONS - GREAT SAND DUNES NP CLASS I AREA

Some models (e.g., AERMOD) may report all S outputs as SO2 and all N outputs as NO2. 
In this case, the calculation below is used to estimate total (wet plus dry) deposition of S from SO2 and N from NO2.

Ds or Dn = (X)(Vd)(R)(DEP)(Fc), where:

Ds = sulfur deposition flux (kg/ha/yr)
Dn = nitrogen deposition flux (kg/ha/yr)
X = pollutant concentration (ug/m3)
Vd = deposition velocity of 0.005 m/sec for SO2 or 0.05 m/sec for HNO3 (ref. IWAQM Phase1)
R = Ratio of molecular weights of elements to convert from SO2 to S and NO2 to N (14/46 = .3 for NO2; 32/64 = .5 for SO2).

       Molecular weight of H=1, N=14, O=16, S=32.
DEP = total deposition to dry deposition ratio (assume this equals 2.0 unless there is other info)
Fc = units conversion of ug/m3 x m/sec to kg/ha/yr (315.4)

Nitrogen Deposition Calculations

X = max. modeled NO2 concentration (ug/m3) 0.045

Vd = deposition velocity (m/sec) 0.05

R = ratio of molecular weights of elements to convert from 
NO2 to N (14/46 = .3 for NO2) 

0.3

DEP = total deposition to dry deposition ratio 2
Fc = units conversion of ug/m3 x m/sec to kg/ha/yr 315.4
Dn = nitrogen deposition flux (kg/ha/yr) 0.4
FLM Screening Threshold (kg/ha/yr) 3.0

Sulfur Deposition Calculations

X = max. modeled SO2 concentration (ug/m3) 0.00005
Vd = deposition velocity (m/sec) 0.005
R = ratio of molecular weights of elements to convert from 
SO2 to S (32/64 = .5 for SO2) 

0.5

DEP = total deposition to dry deposition ratio 2
Fc = units conversion of ug/m3 x m/sec to kg/ha/yr 315.4
Ds = sulfur deposition flux (kg/ha/yr) 0.0001
FLM Screening Threshold (kg/ha/yr) 3.0

243-1-1

The U.S.D.A. Forest Service provides a screening methodology to calculate nitrogen and sulfur deposition (USDA, 2000).  
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PROJECT TITLE: BY:

Air Sciences Inc. Lexam Baca Drilling Project Tim Martin
PROJECT NO: PAGE: OF: SHEET:

4 4 4
ENGINEERING CALCULATIONS SUBJECT: DATE:

VISCREEN Model Inputs September 24, 2008

VISCREEN MODEL INPUT INFORMATION

Input emissions for 3:

   Particulates 0.75 lb/hr
   NOx (as NO2) 23.62 lb/hr
   Primary NO2 0 lb/hr
   Soot 1 0.63 lb/hr
   Primary SO4 0 lb/hr

** Default Particle Characteristics Assumed

Transport Scenario Specifications:
     Background Ozone: 0.04 ppm
     Background Visual Range 2: 170 km

     Source-Observer Distance: 16.1 km
     Min. Source-Class I Distance: 16.1 km
     Max. Source-Class I Distance: 31.6 km
     Plume-Source-Observer Angle: 11.25 degrees
     Stability: 6 (6 = F stability)
     Wind Speed: 1.0 m/sec

243-1-1

1  For diesel-burning sources, assume that 80% of particulate emissions are soot (carbon).    Control of Air Pollution from New Motor Vehicles: Heavy-
Duty Engine and Vehicle Standards and Highway Diesel Fuel Sulfur Control Requirements , Federal Register: January 18, 2001 (Volume 66, Number 12). 

2  Background visual range value provided in Figure 9 EPA's Workbook for Plume Visual Impact Screening and Analysis (Revised).  Oct 
1992. Research Triangle Park, NC. EPA-454/R-92-023.  
3  Emissions most representative of expected short-term operations (max. daily values adjusted to hourly values).
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