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APPLICATION FOR COAL PERMIT PROCESSING 
Detailed Schedule Of Changes to the Mining And Reclamation Plan 

 
Permittee:  Bronco Utah Operations LLC   
Mine:  Emery Mine Permit Number:  015/015 
Title:  e2 Phase II Subsidence Monitoring Plan Revision                                                                      10/17 
 
Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit 
application.  Individually list all maps and drawings that are added, replaced, or removed from the plan.  Include changes to the table 
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and 
Reclamation Plan.  Include page, section and drawing number as part of the description. 
 

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 
 Add  Replace  Remove CH V page 27 
 Add  Replace  Remove CH V, pages 37, 38, and 39 
 Add  Replace  Remove Ch V Plate V-5 (Subsidence Monitoring Points and Buffer Zones) 
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       
 Add  Replace  Remove       

 
Any other specific or special instruction required for insertion of this proposal into the 
Mining and Reclamation Plan. 
 
      

Received by Oil, Gas & Mining 

Form DOGM - C2 (Revised March 12, 2002)  



 

 

The mining method used historically in most of the mine was room and pillar mining with some 
partial pillar removal.  Partial pillar removal is designed not to result in subsidence.  Full 
extraction mining (planned subsidence) did occur at Emery and will occur at Emery 2 in areas 
previously approved and designated full extraction as noted on Plate V-5.  If the new Emery 2 
mine plan contemplates full extraction in areas other than those depicted on Plate V-5, Bronco 
will submit a revision with the required pre-subsidence survey data.  As a result, any subsidence 
outside these areas would fall into the unplanned subsidence category.  CH V, Figure 1 shows 
the partial pillar splitting diagram employed underground.  This layout is the result of past 
experience as well as Federal and State regulations pertaining to roof control and ventilation.  
All pillar splitting will be approved by MSHA.  A pillar split diagram specific to full extraction is 
provided in CH V, Figure 2. Full extraction pillar splitting will result in subsidence. 
 
Maximum subsidence at the Emery Mine will be approximately 50% of the extraction height.  
Given the current mining horizon, this would relate to 3 feet of subsidence in areas of 6-foot 
extraction to 5 feet of subsidence in areas of 10-foot extraction.  The predicted angle of draw will 
range from approximately 5 degrees at 150 feet of cover, 12 degrees at 350 feet of cover and 
15 degrees at 750 feet of cover or greater.  Please refer to Plate V-5 (Subsidence Monitoring 
Points and Buffer Zones) for estimated subsidence depth isopachs. 
 
Consol intends to prevent subsidence from affecting Quitchupah Creek, Christiansen Wash and 
the alluvial valley floor area on the west side of the adjacent   area (Refer to Plate V-5).  There 
will be no full extraction within the designated buffer zones.  An intermittently occupied dwelling 
in Section 30 will also be protected from subsidence.  As of the date of this writing, a 
subsidence waiver has not been obtained on this dwelling.  At such time as a waiver is 
obtained, the Division shall be notified and the buffer around this dwelling will be removed. 
Other than these features, the presubsidence survey and our knowledge of the permit area 
confirms there are not any structures overlying present or future underground workings for 
which mitigation of subsidence effects would be overly difficult. 
 
The three above noted features will be protected by establishing buffer zones which in turn are 
created by leaving coal pillars of adequate size beneath these areas. The dimensions of the 
buffer zone will be determined by the overburden depth and the angle of draw.  With respect to 
Quitchupah Creek and Christiansen Wash, the buffer zone will include an additional standoff 
distance of 100 feet on either side, as required by UMC 817.57.  The pillar dimensions are 
based on established geotechnical information and a factor of safety for long-term pillar stability.  
The partial pillar splitting design data can be found at CH V Page 28a, 28b, and 28c.  A pillar 
split plan sketch can be found at CH V Page 28 and Figure V-1 on CH V Page 28d.  As can be 
seen from the following design data, this partial pillar splitting plan will not result in subsidence 
and is considered unplanned subsidence per the MRP. 
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V-B.2 Subsidence Survey and Monitoring Plan 
 
 
1.0 Pre-Subsidence Survey 
 

1.1 Pre-Subsidence Surveys Conducted per R645-301-525.100 

1.1.1 Pre-mining elevations and gradients of any irrigation ditches and pond 
embankments within the angle of draw will be established. 

1.1.2 The pre-subsidence survey and Plates will be compiled or updated 6 months 
prior to full extraction and copies provided to the surface landowner, DOGM, 
and the water conservancy per R645-301-525-130. 

 
2.0 Control and Subsidence Monitoring Point Installation 
 

2.1 Control Points 

2.1.1 A series of survey control points (base survey stations) will be established 
outside the theoretical angle of draw for a particular area of mining.  New 
control points will be established as the area of mining expands using 
Kinematic GPS survey methods. 

2.1.2 Control points will be set in a manner that will provide stability against 
monument movement and frost heave.  Methods may include caps or steel 
bars set in concrete, steel bars embedded to refusal, or caps set in stone. 

2.1.3 Plate V-5 depicts existing control points. 

 
2.2 Subsidence Monitoring Points 

2.2.1 Subsidence monitoring points will, at a minimum, be established as depicted 
on Plate V-5: 

− At a point coincident to the geometric center of high extraction panels 

− At periodic intervals over mains and sub mains 

2.2.2 Subsidence monitoring points will be set in a manner that will provide stability 
against monument movement and frost heave.  Methods may include caps or 
steel bars set in concrete, steel bars embedded to refusal, or caps set in 
stone. 

2.2.3 Plate V-5 depicts existing and proposed subsidence monitoring points. 

 
3.0 Subsidence Monitoring Point Survey Protocol 
 

3.1 Initial Pre-Mine Survey Protocol 

3.1.1 New subsidence monitoring points shall be surveyed using Kinematic GPS 
survey methods that are tied to a control point that has been surveyed within 6 
months prior with no movement found. The initial survey will have horizontal 
and vertical accuracy of at least 0.10 feet. 
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3.1.2 Initial survey of subsidence monitoring points will be completed at least three 
months prior to mining activities within the angle of draw. 

3.1.3 Subsidence monitoring points will be surveyed annually thereafter. 

 
3.2 Active Mining Survey Protocol: 

3.2.1 Subsidence monitoring points over partial pillar sections where no significant 
movement (+0.5 feet) was found will be surveyed annually using Kinematic 
GPS survey methods. Points over advancing mains and sub mains need not 
be resurveyed unless there has been evidence underground (such as massive 
caving) that indicates subsidence may have taken place above them.  Once 
these sections, mains or sub mains have been sealed, resurveys shall take 
place every two years. 

3.2.2 If a surveyed subsidence monitoring point demonstrates significant movement 
(+0.5 feet), the Division shall be notified of the survey differences and the point 
resurveyed at 6-month intervals until no movement is indicated.  Subsidence 
monitoring points where there is no longer significant movement will be 
surveyed annually. 

3.2.3 Resurveys of a subsidence monitoring point that exhibits significant movement 
will consist of a survey with horizontal and vertical accuracy of at least 0.10 
feet. 

3.2.4 Irrigation ditches and pond embankments depicted in the pre-subsidence 
survey will be resurveyed after full extraction. 

 
4.0 Subsidence Monitoring Point Inspection Protocol 
 

4.1 In Emery sealed old works areas that experience significant movement: 

4.1.1 Since additional mining is not contemplated at this time within the Emery 
mined area depicted on Plate V-5, subsidence monitoring inspections in areas 
where subsidence has occurred will be completed on a quarterly basis. 

4.1.2  A record of this inspection will be forwarded to the Division and kept at the 
mine  

4.2 In Emery 2 areas that experience significant movement: 

4.2.1 A mine representative will inspect monthly the surface area outlined on Plate 
V-5 as full extraction areas (planned subsidence) when pillar splitting begins 
and continue until the subsidence monitoring points indicate there is no 
significant movement. 

4.2.2 Irrigation ditches and pond embankments depicted in the pre-subsidence 
survey will be visually inspected monthly when pillar splitting begins and 
continue for 6 months. 

4.2.3 A record of this inspection will be forwarded to the Division and kept at the 
mine office. 

 
 
 
 

Replaced 10/2017 
 

Chapter V Page 38 
  



 

 

5.0 Subsidence Monitoring Reporting Protocol 
 

5.1 A subsidence monitoring report will be provided to DOGM as part of the Annual 
Subsidence monitoring reports shall contain the following information: 

• Maps showing where pillars have been pulled 

• Maps showing the location of subsidence monitoring stations 

• The surface monitoring points above the areas outlined on Plate V-5 as full 
extraction areas (planned subsidence) that experience significant movement will 
have photographs recorded post-subsidence 

• Differential level and horizontal survey summary 

• Brief narrative explaining any "significant movement" and any action the 
applicant has taken to mitigate the effects of such movement or any tension or 
compression features visible on the surface 
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	1.0 Pre-Subsidence Survey
	1.1 Pre-Subsidence Surveys Conducted per R645-301-525.100
	1.1.1 Pre-mining elevations and gradients of any irrigation ditches and pond embankments within the angle of draw will be established.
	1.1.2 The pre-subsidence survey and Plates will be compiled or updated 6 months prior to full extraction and copies provided to the surface landowner, DOGM, and the water conservancy per R645-301-525-130.


	2.0 Control and Subsidence Monitoring Point Installation
	2.1 Control Points
	2.1.1 A series of survey control points (base survey stations) will be established outside the theoretical angle of draw for a particular area of mining.  New control points will be established as the area of mining expands using Kinematic GPS survey methods.
	2.1.2 Control points will be set in a manner that will provide stability against monument movement and frost heave.  Methods may include caps or steel bars set in concrete, steel bars embedded to refusal, or caps set in stone.
	2.1.3 Plate V-5 depicts existing control points.

	2.2 Subsidence Monitoring Points
	2.2.1 Subsidence monitoring points will, at a minimum, be established as depicted on Plate V-5:
	2.2.2 Subsidence monitoring points will be set in a manner that will provide stability against monument movement and frost heave.  Methods may include caps or steel bars set in concrete, steel bars embedded to refusal, or caps set in stone.
	2.2.3 Plate V-5 depicts existing and proposed subsidence monitoring points.


	3.0 Subsidence Monitoring Point Survey Protocol
	3.1 Initial Pre-Mine Survey Protocol
	3.1.1 New subsidence monitoring points shall be surveyed using Kinematic GPS survey methods that are tied to a control point that has been surveyed within 6 months prior with no movement found. The initial survey will have horizontal and vertical accuracy of at least 0.10 feet.
	3.1.2 Initial survey of subsidence monitoring points will be completed at least three months prior to mining activities within the angle of draw.
	3.1.3 Subsidence monitoring points will be surveyed annually thereafter.

	3.2 Active Mining Survey Protocol:
	3.2.1 Subsidence monitoring points over partial pillar sections where no significant movement (+0.5 feet) was found will be surveyed annually using Kinematic GPS survey methods. Points over advancing mains and sub mains need not be resurveyed unless there has been evidence underground (such as massive caving) that indicates subsidence may have taken place above them.  Once these sections, mains or sub mains have been sealed, resurveys shall take place every two years.
	3.2.2 If a surveyed subsidence monitoring point demonstrates significant movement (+0.5 feet), the Division shall be notified of the survey differences and the point resurveyed at 6-month intervals until no movement is indicated.  Subsidence monitoring points where there is no longer significant movement will be surveyed annually.
	3.2.3 Resurveys of a subsidence monitoring point that exhibits significant movement will consist of a survey with horizontal and vertical accuracy of at least 0.10 feet.
	3.2.4 Irrigation ditches and pond embankments depicted in the presubsidence survey will be resurveyed after full extraction.


	4.0 Subsidence Monitoring Point Inspection Protocol
	4.1 In Emery sealed old works areas that experience significant movement:
	4.1.1 Since additional mining is not contemplated at this time within the Emery mined area depicted on Plate V-5, subsidence monitoring inspections in areas where subsidence has occurred will be completed on a quarterly basis.
	4.1.2  A record of this inspection will be forwarded to the Division and kept at the mine 

	4.2 In Emery 2 areas that experience significant movement:
	4.2.1 A mine representative will inspect monthly the surface area outlined on Plate V-5 as full extraction areas (planned subsidence) when pillar splitting begins and continue until the subsidence monitoring points indicate there is no significant movement.
	4.2.2 Irrigation ditches and pond embankments depicted in the presubsidence survey will be visually inspected monthly when pillar splitting begins and continue for 6 months.
	4.2.3 A record of this inspection will be forwarded to the Division and kept at the mine office.


	5.0 Subsidence Monitoring Reporting Protocol
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