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Reclamation Plan NMAC 19.10.6.602 D.(15)  
A detailed description of the proposed mining operation and reclamation plan, including: 
 
This Reclamation Plan, prepared in accordance with the New Mexico Administrative Code 
(NMAC) 19.10.6.602 D.(15) regulations for new non-coal mining operations, provides a 
description of reclamation of the Roca Honda Resources, LLC (RHR) proposed  underground 
uranium mine in McKinley County, New Mexico.  This Plan is organized in conformance with 
the regulatory requirements outlined in NMAC Section 19.10.6.602 D.(15) and 19.10.6.603 as 
appropriate to achieve reclamation of the mine to the post-mining land use of grazing.  This Plan 
is also prepared to meet the United States Forest Service (USFS) requirements for submittal of a 
Plan of Operations (POO) and a Reclamation Plan for operation of a mine on Forest Service 
lands. 
 
This Reclamation Plan describes how the surface areas disturbed by actions associated with 
RHR’s mining operations will be reclaimed to achieve grazing post-mine land use and how it 
will be reclaimed to meet Section 69-36-7(H)4 of the New Mexico Mining Act and the 
performance and reclamation standards of NMAC 19.10.6.603.  The Plan contains the required 
general sequence to be followed in reclaiming the surface areas disturbed by the Roca Honda 
mining operations, maps of the reclaimed contours, and a schedule of reclamation activities.





 
Reclamation Plan Revision 1  Section 1.0—Introduction 
Roca Honda Mine  August 2011 
  Page 2 

This detailed Plan addresses the NMAC requirements of 19.10.6.602 D.(15) (f) through (k) and 
19.10.6.603 A through H.  Each section of the Plan has a reference to the NMAC requirement for 
ease of review.  The Plan also addresses USFS requirements presented in 36 CFR 228.4, Plan of 
Operations, and the Forest Service Manual 2840, Reclamation Policy. The Plan also addresses 
NMAC 19.10.6.605 F.  This detailed Plan has been developed to meet the specifics of the design 
of the site facilities. 
 
 
 
 

 
 

Figure 1-1.  Location Map of the Roca Honda Permit Area
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2.0 Reclamation Plan 
 
This Reclamation Plan has been developed consistent with the requirements of Title 19, Natural 
Resources and Wildlife, Chapter 10, Non-Coal Mining, Part 6, New Mining Operations.  The 
Plan is organized to address all regulations developed under Part 6, and each section is shown 
and addressed here.  As discussed in more detail in RHR’s mine permit application (see Section 
11.3 of the Baseline Data Report, Revision 1, and Sections 1.1 and 5.3.3 of the Mine Operations 
Plan) the proposed surface facilities of the mine have been located to avoid archaeological sites 
wherever possible.  The Reclamation Plan also takes into account the presence of these sites at 
the Roca Honda permit area to ensure protection of these cultural resources.   
 
RHR recognizes the sensitivity and importance of the presence of cultural resources on the Roca 
Honda permit area.  RHR conducted archaeological surveys of the entire permit area and 
designed its surface facilities to avoid these sites wherever possible.  The surveys produced a list 
of sites eligible for listing on the National Register of Historic Places on the state Register of 
Cultural Properties.  RHR is working with the appropriate State and Federal authorities to ensure 
all of these sites are protected and/or the required clearances have been granted.  RHR, in concert 
with the U.S. Forest Service and State archaeologists, identified eleven sites (of the 193 sites 
found by the surveys) that required closer evaluation because of the proximity to proposed 
mining activities.  These sites will be further investigated in more detail and mitigation plans will 
be devised to ensure their protection during construction, operations and reclamation.  For 
example, some sites may be excavated to recover data prior to construction.  The surface facility 
layout may be further modified to protect and avoid sites. 
 
2.1 Post Mining Land Use 
 
If a post-mining land use is proposed, a detailed description of how the disturbed area will be 
reclaimed to achieve that use and written approval of the surface owner for the proposed use. 
 
RHR proposes to reclaim the surface areas of the mine permit area that are disturbed by its 
mining operation to the approved post-mining land use of grazing.  Sections 9 and 10 of the 
permit area are owned by the federal government and administered by the USFS; RHR holds all 
of the mining claims in these two sections.  The Cibola National Forest Land and Resource 
Management Plan (1985) provides for multiple land uses of the forest, including grazing.  
Appendix A of this Reclamation Plan contains a letter from Ms. Nancy Rose, Forest Supervisor 
of the Cibola National Forest and National Grasslands, approving RHR’s proposed grazing post-
mining land use for these sections. 

Section 16 is owned by the state of New Mexico and administered by the State Land Office 
(SLO).  RHR holds the general mining lease for the section.  The Fernandez Company holds the 
grazing lease.  Appendix A of this Reclamation Plan contains a letter from the New Mexico SLO 
approving RHR’s grazing proposed post-mining land use for Section 16. 

The Post Mining Land Use (PMLU) of grazing will be achieved through the successful 
revegetation of the areas disturbed by the RHR mining operation as described in more detail 
herein.  The reclaimed area will be managed until a viable vegetative community is established 
which will support livestock grazing.  
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2.2 Description of Proposed Reclamation Plan (NMAC §19.10.6.602 D. (15)(g) and NM    
            Mining Act §69-36-7(H)4) 
 
A description of the proposed reclamation plan, including, a detailed description of how the 
disturbed area will be reclaimed to meet the requirements of Section 69-36-7(H)4 and the 
performance and reclamation standards and requirements of this Part. 
 
The Reclamation Plan provides a detailed description of the processes to be followed to reclaim 
areas disturbed by the RHR mine to meet the requirements of the above cited regulations and 
Mining Act Section, and the performance and reclamation standards required by this Part. 

The Mine Operations Plan provides a detailed description and design drawings for the 
construction of the mine surface facilities and the stockpile areas for the excavated soils and 
rock.  To meet the requirements of these Sections of the Act and the Rules, RHR will recontour 
disturbed areas utilizing geomorphic design principles to reestablish the general landforms of the 
area, and to provide for stable configurations that will minimize erosion and provide for 
successful reclamation.  Included in this Plan are descriptions of how subgrade materials will be 
prepared, topdressing applied and prepared for seeding, and seeding and mulching of reclaimed 
areas, including utilization of native species adapted to the soils and regional conditions of the 
Roca Honda Project in the revegetation seed mix.  As with much of the Southwest and New 
Mexico, soil horizons that exist in non-riparian zones of the state do not meet soils criteria for 
classification as “topsoil”.  Therefore, the final layer of soil material to be placed for revegetation 
and reclamation is identified as topdressing in this Plan. 

Section 3.7 of this Plan describes the revegetation plans in detail.  The seed mix, shown in Table 
3-3 of this Plan (see page 49, is a mixture of cool and warm season species of grasses, forbs and 
shrubs that have demonstrated ability to re-establish in mine reclamation soils and also support 
livestock grazing.  All species are known for their palatability to livestock and wildlife, are high 
in nutritive value for native plant species, and have differing seasonal value between species, 
which makes the mix supportive of the post mining land use of grazing on a year round basis.  
After seeding, the areas will be managed to control access to allow for reestablishment of the 
vegetative community that will support livestock grazing.  

A detailed design of the facility reclamation is provided in this Reclamation Plan to establish the 
basis for financial surety.  The following sub-sections summarize the major reclamation 
activities planned for the Roca Honda permit area following completion of mining activities.  
These activities are discussed generally in the order they will occur.  

2.2.1 Disposition of non-ore and shaft excavation material. 
 
Production of non-ore material is described in more detail in Section 4.0 of the October 2009 
Mine Operations Plan.  Generally, non-ore material is described as material that is excavated 
from the ore bearing formation, i.e., the Westwater Canyon, and brought to the surface but 
contains no uranium in economic quantities.  Reclamation considerations of this material are 
dependent upon its ultimate disposition.  The non-ore will either be stockpiled and hauled offsite 
for future processing or long term disposal or returned to the mine for use as backfill.   
 
Shaft excavation material is that material produced during shaft construction from the surface of 
the ground to the bottom of the shaft.  This material will also either be temporarily stockpiled on 
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the surface within the permit area (Figures 1-2A and 1-2B) and transported off site for disposal 
or returned to the mine for use as backfill.  RHR has committed to the New Mexico Environment 
Department (NMED) to perform the analysis of the excavated shaft material as a condition of an 
approved Discharge Plan to demonstrate that the material can be returned to the mine without 
impact to groundwater.   
 
The non-ore and shaft excavation material stockpile areas will be underlain with a liner material 
to prevent infiltration of water from the material. These temporary stockpile areas will be 
reclaimed by first excavating down below the original surface grade about 12 inches and that 
material either removed off site or returned to the mine.  The areas will then be ripped to a depth 
of 12 to 18 inches, topdressing placed in a single lift, and the topdressing lightly ripped or disked 
to prepare the seedbed.  The areas will then be seeded as described in Section 2.2.10 of this Plan. 
 
2.2.2 Remove salvageable equipment and materials from underground and prepare other 

equipment for leaving underground. 
 

An assessment of equipment and materials will be made to determine whether or not it is 
salvageable.  Salvageable equipment in the mine will be dismantled and transferred to the 
surface via the production shaft hoisting system.  Salvageable equipment and materials will be 
removed offsite for disposition. 

Unsalvageable equipment and materials will be left in the mine.  No hazardous materials or toxic 
substances will be left underground.  Prior to any equipment being left underground, all batteries, 
fuel, lubricants, hydraulic fluids and other potential sources of materials will be drained from the 
equipment, the equipment steam cleaned and cleaning water collected.  All of these materials 
will be removed from the mine.  The solutions and materials removed from the mine will be 
recycled or disposed of in an approved landfill.   
 
2.2.3 Plugging shafts, wells and drill holes 
 
Wells and drill holes will be plugged or abandoned in accordance with the Office of the State 
Engineer (OSE) requirements per NMAC 19.27.4.31.  Drill holes and wells will be grouted with 
neat Type I/II Portland cement.  The grout will be placed through tremie pipe, and progress from 
bottom to top in one continuous pour.  The surface completion will be deconstructed, leaving 
only a small marker in the top of the grout to identify the abandoned drill hole or well.  

Shafts will be plugged by installing an engineered concrete plug at a location below ground 
surface.  The plug will be approximately four (4) feet in thickness poured, with reinforcing rebar, 
at a depth of approximately 10 feet below the shaft collar.  After curing, the area above the plug 
will be backfilled with rock and soil material to within one (1) foot of the surface.  Another 
concrete plug will be poured at the surface, again with reinforcing rebar.  Once cured, this 
surface plug will be covered with 12-inch lift of subgrade soil material and each lift wetted with 
water and wheel rolled for compaction.    

The profile of the cover fill will be a mound with 5H:1V sideslopes to result in positive drainage 
of precipitation.  The last lift will not be compacted.  It will be lightly ripped or disked to a depth 
of six (6) to twelve (12) inches, on the contour and then covered with topdressing in the same 
manner.  Topdressing will be ripped or disked on contour and then seeded and mulched. 
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final configuration will be constructed to fit the geomorphic characteristics of the surrounding 
area.  The embankment material may be of sufficient quality that no additional topdressing is 
required.  However, if it is deemed desirable to place topdressing over the area prior to 
reseeding, the grading of the embankment material will be left approximately one (1) foot lower 
than the final desired elevation.  The area will be lightly ripped or disked to a depth of six (6) to 
twelve (12) inches, and the topdressing applied on this prepared slope.  The topdressing will then 
be prepared by disking with a farm disk (12 to 14 inch diameter), and the area seeded with the 
approved seed mix.   

Arroyo improvements and modifications constructed to stabilize them and reduce erosion during 
mining operations will be removed.  Improvements to the existing channels, including armoring, 
structures for energy dissipation at pipeline entry points or culverts added at road crossings, as 
shown on Figures 1-2A and 1-2B will be removed after mining.    

Constructed channels (Figures 1-2A and 1-2B) will be filled and compacted with the stockpiled 
material.  The area will be graded to meet the geomorphic character of the surrounding adjacent 
area and meet geomorphic objectives of a stable landform resistant to excessive erosion.  As with 
other features described for reclamation previously, if it is deemed necessary to place topdressing 
over the area prior to reseeding, the grading will be left approximately one (1) foot lower than 
the final desired elevation.  The area will be lightly ripped or disked to a depth of six (6) to 
twelve (12) inches, on contour if feasible and safe for the equipment operator, and the 
topdressing applied on this prepared slope.  The topdressing will then be prepared by disking 
with a farm disk (12 to 14 inch diameter), on contour if feasible and safe to do so, and the area 
seeded with the approved seed mix.  Energy dissipaters such as fiber or straw wattles will be 
added at the point where the arroyos originally flowed across the surface. 

The reclaimed contours of the area will restore the geomorphic character of the area and allow 
the surface flow to soak into the ground or find its way to the reestablished channel of the arroyo 
and thereby meet the geomorphic objective of a stable landform that is resistant to excessive 
erosion.  On those features identified on Figures 1-2A, 1-2B, and 1-2C arroyo armament, 
concrete structures and culverts will be removed, crushed and used as fill or hauled to a licensed 
landfill.  The channel side slopes and inverts will be restored as close as possible to their original 
geomorphic configuration and the areas graded, as necessary, to meet geomorphic objectives.  
The areas will be seeded with the approved seed mix. 
 
2.2.7 Disposition of salvageable material and demolition debris 
 
All salvageable materials will be segregated for recycling.  Demolition debris will be staged for 
transportation and disposal at approved facilities. 

Buildings and structures will be decommissioned, including de-energizing electrical power and 
shutting off all other utilities and removing all products such as process reagents, oils, lubricants 
and batteries to be recycled or disposed of at approved facilities.  Salvageable materials such as 
metal and copper piping and wiring, corrugated metal siding and roofing, metal beams, windows, 
doors, interior cabinetry and shelving, lighting, etc. will be recovered and shipped offsite for re-
use and/or recycling. 
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2.2.8 Regrade disturbed areas consistent with pre-existing and surrounding geomorphological 
character to promote positive drainage and slope stability 

 
After the reclamation steps discussed above have been completed, the disturbed areas of the 
surface facilities will be contoured and graded to meet the geomorphology of the surrounding 
area to provide controlled drainage and to prepare those areas for revegetation.  An archaeologist 
will be on-site to temporarily mark the sites and monitor the regrading activities to ensure that 
archaeological sites are not inadvertently disturbed. 

The approximate final reclamation contours are shown in Figures 2-4, 2-4A, 2-4B, and 2-4C 
found in Section 2.4, Final Site Contours.  Constructed areas that required cut-and-fill to level 
the surface and control stormwater runon will require the return of fill to a cut area.  
Recontouring will consist mostly of removing constructed drainages and berms and shaping the 
surface to match the pre-existing and surrounding geomorphology of the area and to direct runoff 
to the permanent drainage arroyos in a stable configuration that will minimized excessive 
erosion.  The areas to be recontoured will be protected by erosion control BMPs such as straw 
bales, wattles and silt fencing to reduce the loss of soil from stormwater.  Prior to reclamation, 
the cut slopes in rock will be evaluated to determine their potential for long-term stability.  The 
evaluation will include a review of observed movements from initial construction through the 
mining period of operation.  Obvious rock debris, visible displacements of rock blocks, and other 
physical evidence will be considered.  Any potentially unstable slopes will be backfilled to a 
final slope no greater than 3H:1V. 

Recontouring will be performed by primarily utilizing bulldozers, excavators and roadgraders. 
Bulldozers and excavators will be used for shaping of areas to meet geomorphological objectives 
of making the reclaimed areas consistent with pre-existing and surrounding geomorphology of 
the area.  The graders will be used to blend the recontoured surface into adjacent undisturbed 
areas.  The disturbed area will be staked by a survey crew to establish the final contour.  Other 
equipment, such as scrapers, front-end wheel loaders and haul trucks may be used to move 
material from cut areas or from stockpiles to the areas to be filled and to spread the material to 
match the lift depth indicated on the stake (approximately one foot per lift).  As a lift is 
completed, it will be compacted to the predetermined density (approximately 90% standard 
proctor).  Water will be added to the material as required to enhance compaction and to control 
dust.  Compaction and moisture levels will be checked on a regular basis and the results 
recorded.   

The placement and compaction of lifts will continue until the final lift has been placed before the 
topdressing layer.  A smooth transition to the surrounding surface will be bladed to meet 
geomorphic objectives and to maintain the proper slope gradient.  The final layer of subsoil will 
not be compacted except with the normal movement of the equipment.  After placement of this 
layer, and prior to the addition of topdressing, this layer will be ripped or disked to a depth of six 
(6) to twelve (12) inches to develop a transitional interface between the subsoil and topdressing.  
This technique enhances root penetration from the topdressing layer to be added later. 

Control of surface water runon and runoff of the reclaimed areas will be accomplished as part of 
the recontouring and final grading, and as a part of the overall geomorphological objectives for 
the site.  Existing natural drainage arroyos will be preserved to the extent feasible and improved 
as necessary as discussed in Sub-section 2.2.6 above.   
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The pre-mining stormwater runoff in the areas of construction was via surface flow to an arroyo.  
Design of the reclaimed area contours, following geomorphologic objectives will result in the 
same type of drainage to continue into the same arroyos.  The pre-existing drainages that were 
diverted away from the mine operation will be recreated to the extent possible.  These drainages 
will follow natural surface gradients so that control structures and energy dissipaters will not be 
required. 
 
2.2.9 Reclamation of roads 
 
Proposed disposition of haul roads and access roads will be reviewed by the landowners.  Prior 
to final reclamation, the State and USFS will determine which roads will be left intact, which 
will be left but returned to pre-mining condition, and which will be removed and the area 
reclaimed.  If the roads retained include constructed crossings such as culverts, these structures 
will be removed if requested by the landowners, and drivable fords will be constructed as part of 
reclamation. 

If the roads are to be reclaimed, the first step will be to excavate the gravel on the surface and 
use it as fill or road material in other places on the site, or removed offsite.  The roadbed will 
then be ripped to a depth of twelve (12) to eighteen (18) inches to loosen the subgrade.  Any road 
segments that were lower than the surrounding topography will be filled to match the 
surrounding grade, consistent with geomorphic objectives.  Drainage crossings will be removed, 
and the natural drainages will be graded to match the upstream and downstream inverts.  After 
the grade meets the geomorphic objective for that area and is consistent with the natural terrain, 
the subgrade surface will be prepared for placement of topdressing by ripping or disking to a 
depth of six (6) to twelve (12) inches.  The topdressing will then be placed on the prepared 
subgrade to an approximate depth of twelve (12) inches and scarified to a depth of three (3) to 
six (6) inches, and the area reseeded with the approved permanent seed mix.  Topdressing for 
these roads will be sourced from the closest topdressing stockpile.   

The reclaimed roadways will then have a weed-free straw mulch applied at the approximate rate 
of 2-tons per acre.  As with other locations on the reclamation site, the straw applied will be a 
long stemmed straw mulch, which will then be crimped into the soil. 

Access roads to the ventilation/escape shafts that are not to be retained will be graded to match 
the original topography.  If road surfaces were improved with crushed rock or concrete, this 
material will be removed prior to regrading, and the material used on another area of the 
roadways to be retained, or hauled off site. 

The utility corridor is a two-track access road and a surface pipeline to carry water from the 
Section 10 mine, across Section 15, to the water treatment plant in Section 16 and to transport 
treated water to its discharge point(s).  The corridor will be approximately 30 feet wide and 
approximately 11,000 feet long.  The water transport pipeline will be 24 inches in diameter or 
less and will be placed on the surface.  The corridor will be reclaimed by removing the surface 
pipeline for disposal and ripping the two-track road, removing the culverts, grading to match the 
original topography, and applying the specified seed mix, mulched and crimped. 
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2.2.10 Placement of topdressing, seeding and mulching 
 
Topdressing will be placed as the final layer of material over the areas to be reclaimed.  Prior to 
topdressing placement, the subsoil will be disked to approximately six (6) to twelve (12) inches 
to form a good subsoil/topdressing interface to enhance moisture retention and root 
establishment.     

Topdressing materials that have been placed in stockpiles during the mining operation to a depth 
of greater than 2 feet from the surface will be amended with the addition of Mycorrhizal 
Inoculum, which consist of spores, mycelium and mycorrhizal root fragments in a solid carrier 
suitable for handling in reclamation equipment.  The Mycorrhizal Inoculum will include three or 
more species of endomycorrhiza of the genus Glomus.  Inoculum will be applied into topdressing 
at the time of seeding at a rate of 3.6 million propagules per acre (as specified by the supplier).  
The Mycorrhizal Inoculum is a good soil amendment in a mined lands reclamation program, but 
is especially beneficial in amending topdressing that has been stockpiled at a depth of 24 or more 
inches for a period of one year or more.  These topdressing materials have been largely restricted 
from oxygen and water due to the way that stockpiles are generally constructed to ensure their 
stability and prevent them from failing or eroding.  Mycorrhizae are fungi that form a symbiotic 
relationship with the root systems of a majority of plant species, and are actually better for 
adsorbing water and nutrients and providing these to the root systems.  This gives the topdressing 
that has been deprived of oxygen and water a “boost” to establish root system of reseeded plants, 
and thereby increases plant community establishment and revegetation success.   

Fertilizer will be applied at a rate of 75 pounds of nitrogen per acre, in the form of organic 
fertilizer to amend the topdressing that has been below 2 feet from the surface in stockpiles.  
Current organic fertilizer utilized for this type of amendment include Biosol 6-1-3, Fertil-Fibers 
6-4-1 and Sustane 5-2-4. 

After topdressing placement, it will be lightly ripped or disked to a depth of three (3) to six (6) 
inches to prepare a loose and optimum seedbed.  The seed/soil contact and establishing seed 
cover with soil are important conditions to improve effective plant establishment on reclaimed 
areas.   

Revegetation of the disturbed area will be designed to create a stable, self-sustaining plant 
community and will conform with the post-mining land use of grazing.  Greater detail on 
revegetation is presented in Section 3.7 of this Plan.  The entire area disturbed by the Roca 
Honda Mine Project will be reseeded; the method of seeding will be determined according to the 
area’s topography.  Most topography will be gentle slopes conducive to broadcast or drill 
seeding.  In select areas where slopes may not allow drill seeding, the area may be hand 
broadcast or hydroseeded.  

The plant species selected to be seeded on areas to be reclaimed have a proven record of success 
in this region of New Mexico.  The seed mix has been previously approved by the New Mexico 
Mining Division for use at the Lee Ranch Coal Mine and many other smaller exploration and 
some former uranium mines in the area.  The plant species, and varieties in the seed mix, are 
adapted to the soils, climate and geomorphic character of the McKinley/Cibola County region.  
Local experience has shown that these plant species reestablish stable, self-sustaining plant 
communities that support livestock grazing without soil amendment, or special care other than 
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The reclamation operations in Section 16 are anticipated to extend over a period of 17 weeks.  
Reclamation is Section 10 is expected to extend over a period of 16 weeks, and Section 9 over a 
period of 8 weeks.  There could be some overlap in these activities, as mine development and 
actual production proceeds.  Overall reclamation operations are currently planned to extend for 
approximately 39 weeks. 
 
2.4 Final Site Contours (NMAC 19.10.6.602 D.(15)(i)) 
 
A topographic map of the anticipated surface configuration of the permit area upon the 
completion of reclamation operations  

Topographic maps of the anticipated surface configuration of the permit area upon the 
completion of reclamation operations are provided in Figure 2-4.  Figure 2-4 is a 1 inch to 2000 
feet scale and serves as an index map for Figures 2-4A for Sections 9 and 16, 2-4B for Section 
10, and 2-4C for the haul road into Section 16.  Figures 2-4A, 2-4B and 2-4C provide a more 
detailed view of the surface reclamation at a scale of 1 inch to 200 feet per NMAC requirements.  
RHR has provided a set of large working drawings to MMD and USFS of the 1 inch to 200 feet 
figures for ease of review.  This document contains 11 by 17 inch figures in 1 inch to 700 feet 
scale bound into the Plan.  The package of large drawings is available on request.  The objective 
of the final site contours of the project area is for the reclaimed areas to be stable from mass-
movement and erosional conditions and to meet the geomorphic character of the general area.  In 
addition, with the PMLU of grazing, flatter slopes are desirable as vegetation generally forms 
more robust, stable and productive community on areas where precipitation has more 
opportunity to be absorbed by the surface soil profile and therefore be available to plant root 
systems.  Steeper slopes shed precipitation more readily, are more difficult to control erosion, 
and generally are less productive in biomass generation through plant growth. 
 
2.5 Acid and Other Toxic Drainage (NMAC 19.10.6.602 D.(15)(j)) 
 
A description of the potential for the generation of acid or other toxic drainage from overburden 
and waste materials following reclamation and a design that incorporates measures to reduce, to 
the extent practicable, the formation of acid or other toxic drainage that may otherwise occur 
following reclamation to prevent releases that cause federal or state standards to be exceeded. 

As discussed in Section 7.4 of the Baseline Data Report (BDR) Revision 1, historically, acid 
mine drainage has not been a problem in the Grants Mineral Belt.  While some sulfides are 
known to exist in the rock formations of the project area, acid neutralization potential exceeds 
acid generation potential.    

There is little or no potential for geochemical alteration of overburden, the ore body or other 
material.  The material excavated during shaft construction and operations will primarily be 
overburden from rocks overlying the Westwater Formation and material from the Westwater  
Formation, i.e., the ore zone.  The only materials overlying the Westwater Formation in the 
permit area that have a potential to contribute to acid drainage are the thin coal beds in the Dilco 
Coal and the Gibson Coal Members of the Crevasse Canyon Formation.   

The Dilco Coal Member is present only deep below ground surface in the permit area.  Section 
7.3.1, Figures 7-7 through 7-11 of the BDR, indicate that the Dilco is approximately 600 ft below 
the surface in Section 16 and 900 ft below the surface in Section 10.  The Dilco has an average  
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thickness of 120 ft and a maximum thickness of 128 ft in the permit area.  The Gibson Coal 
Member crops out at the surface sideslopes of the mesas in Sections 9 and 10 of the permit area 
(see Section 7.3.1 of the BDR).  At the location of the shafts the Gibson is typically 100 to 300 ft 
below the surface.  The Gibson has a maximum thickness of 240 ft in the permit area. 

The individual thickness of the coal seams in the Dilco and the Gibson Members is in the order 
of 5 ft thick or less.  The Gibson has a reported sulfur content of 0.6 percent sulfur due to trace 
amounts of pyrite (Kirschbaum and Biewick 2000).  While this could theoretically lead to the 
production of acid drainage, laboratory studies show that shale/coal with sulfur content less than 
one percent rarely produce significant acid drainage (Morrison 1985). 

Moreover, RHR’s activities in the Dilco and Gibson are limited to transecting the formations 
during construction of the production and ventilation shafts.  As such, the potential for acid and 
other toxic drainage is inconsequential. 

In the Westwater Canyon Member, clay minerals are the primary iron-bearing phase (Riese, 
1980).  The Westwater Sandstone contains areas where the dominant iron mineral is hematite, 
and areas where the dominant iron mineral is limonite (Saucier, 1980).  However, since both 
limonite and hematite chemically alter pyrite (a potential acid-producing constituent), the new 
compound no longer has the potential to generate acid solutions. 

As previously noted RHR has committed to characterization of excavated materials as a 
condition of the NMED approved Discharge Plan.  The excavated material will be analyzed to 
determine the potential for release of acid or other toxic constituents.  Material excavated during 
construction of the mine shafts and vent holes will be temporarily stored in designed stockpiles 
to prevent mass movement and protected from stormwater runon.  If the material is inert it will 
be returned to the mine and used to backfill areas for stability during mining.  If the analytical 
results indicate that acid producing or other toxic constituents could be leached, the material will 
be taken off site for disposal.   
 
Runoff from these stockpiles will be collected in stormwater evaporation ponds.  Water that does 
not evaporate will be treated in the on-site treatment plant before it is discharged.  The bottom 
sediment from the ponds will be analyzed for constituent makeup and disposed of appropriately 
in an off-site facility.  Consequently, material with the potential to release acid and other toxic 
drainage will not remain on the permit area after reclamation. 
 
2.6 Waste Handling to Facilitate Contemporaneous Reclamation                                       
            (NMAC 19.10.6.602 D.(15)(k))                               
 
A detailed description of how all waste, waste management units, pits, heaps, pads and any other 
storage piles will be designed, sited and constructed in a manner that facilitates, to the maximum 
extent practicable, contemporaneous reclamation and are consistent with the approved 
reclamation plan. 
 
The overall nature of the Roca Honda underground mine precludes much opportunity for 
contemporaneous reclamation operations.  Areas disturbed will be minimized to the extent 
possible, and an area that is disturbed during construction and operations will remain disturbed 
and utilized for the life of the project.  Unlike surface mining operations, underground mines 
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have mining operations taking place below the surface.  There are few areas that become 
available for contemporaneous reclamation in an underground mining operation. 
Section 5.2 of the Roca Honda Mine Operations Plan describes how materials will be handled to 
facilitate contemporaneous reclamation to the extent possible.  Initial reclamation activities will 
include topdressing salvage and placement in protected stockpiles, closure of some dewatering 
wells when they are no longer needed, and closure of drill sites as soon as possible after drilling.  
Excavated rock generated during construction will be brought to the surface for sinking of the 
production and ventilation shafts, and may be temporarily stored in designated stockpiles.  The 
design, siting, and construction of these temporary stockpiles are discussed in the Mine 
Operations Plan.  The material will be either transported off-site for disposal or returned to the 
mine as engineered fill.  As part of the contemporaneous reclamation, as soon as the material to 
be removed off-site is transported from a temporary stockpile, that stockpile area will be 
reclaimed as discussed in Section 2.2.1, above. 
 
The non-ore material produced from initial mine development will be brought to the surface and 
stockpiled separately.  It may be hauled to the mill or offsite for disposal.  As the mine develops 
and ore begins to be removed from the mine, any non-ore, or non-economical material produced 
underground will remain underground to help backfill mined out areas.
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3.0 Performance and Reclamation Standards and Requirements 
(NMAC 19.10.6.603 A through H) 

 
The permit area will be reclaimed to achieve a self-sustaining ecosystem appropriate for the life 
zone of the surrounding areas following closure unless conflicting with the approved post-mining 
land use. Each reclamation plan must be developed to meet the site-specific characteristics of 
the mining operation and the site. 

The permit area will be reclaimed to a post-mining land use of grazing following closure.  This 
Reclamation Plan has been developed to meet the site-specific characteristics of the mining 
operation and the site to ensure that the permit area meets the goal of returning it to grazing uses. 
 
3.1 Most Appropriate Technology and Best Management Practices  
            (NMAC 19.10.6.603 A.) 
 
Most Appropriate Technology and Best Management Practices The mining operation and the 
reclamation plan shall be designed and operated using the most appropriate technology and the 
best management practices. 

“Most appropriate technology” means the most suitable technology for a given application, in 
this case, reclamation activities.  In practice, it means selecting and using the appropriate level of 
technology that can effectively achieve the intended purpose while disturbing the environment as 
little as possible.  Best Management Practices (BMPs) are effective, practical, structural or 
nonstructural methods that prevent or reduce the impact of a particular activity on the 
environment.  They include currently accepted, tested methods and materials. 

The reclamation methods described in the following sections include both most appropriate 
technologies and best management practices.  These methods are developed to achieve a balance 
between performance of the reclamation activities and protection of the immediate and 
surrounding environment as an integral component of the Roca Honda Reclamation Plan. 
 
3.1.1 Stormwater Quality 
 
Potential effects to stormwater quality during reclamation come primarily from the earth moving 
activities associated with excavation, transportation and distribution of gravel from roads, 
subsoils and growth media.  During this time should precipitation occur, the potential for 
downgradient effects from transport of sediment, and to a lesser extent, fuels and lubricants from 
equipment are the greatest.  To minimize the potential effects from precipitation during 
reclamation operations, sediment control BMPs will be established downgradient of reclamation 
areas to localize effects of rain during operations.  A list of potential constituents that could 
affect stormwater quality is listed in Tables 3-1 and 3-2. 
 
3.1.2 Stormwater Management Controls 
 
The types of temporary BMPs proposed to be used during reclamation of the Roca Honda mine 
site will provide soil stabilization for work areas and structural controls to divert runon and 
runoff and remove sediment.  These measures will also address potential stormwater constituent 
sources from activities such as vehicle tracking and wind erosion.  Practices to minimize effects
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Table 3-1.  Potential Site Stormwater Constituents from Equipment 

Material Chemical/Physical 
Description Use Stormwater Contaminant1 

Antifreeze Colorless or colored oily 
liquid 

Antifreeze coolant for 
equipment Ethylene glycol 

Cleaning solvents Colorless, blue, or yellow-
green liquid Cleaning equipment 

Perchloroethylene, methylene 
chloride, trichloroethylene, 
petroleum distillate 

Diesel fuel Clear, blue-green, or 
yellow liquid 

Fuel for generator, trucks, 
heavy equipment 

Petroleum distillates, oil and 
grease, naphthalene, xylene 

Gasoline Colorless, pale brown or 
pink liquid Fuel for trucks 

Petroleum hydrocarbon, benzene, 
ethyl benzene, toluene, xylene, 
methyl tertiary-butyl ether 

Grease, petroleum 
based 

Reddish color, semi-solid 
gel Lubricant Petroleum hydrocarbon 

Hydraulic fluid Brown oily petroleum 
hydrocarbon Hydraulic devices Mineral oil 

Oil Brown or dark brown oily 
liquid Lubricant Petroleum hydrocarbon 

1Data from Material Safety Data Sheets, if available 
 
 

Table 3-2.  Potential Sources of Stormwater Constituents  - Non-equipment Related. 

Drainage Area Potential Contributors Source of Potential Constituents of Concern 

Cleared and graded 
areas Soil and sediments Erosion from cleared and graded areas 

Demolition and 
reclamation sites 

Soil; sediments; hydraulic fluid, oil, 
gasoline, and diesel from heavy 
equipment 

Erosion from cleared and graded areas 
Leaking equipment and support vehicles 
Spills during fueling and maintenance of equipment 
and vehicles 

Site entrance(s) and 
exit(s), and access 
roads 

Soil, sediments, gasoline, diesel, oil, 
and hydraulic fluid 

Leaking equipment and vehicles 
Spills during fueling and maintenance of equipment 
and vehicles 
Tracking of soil to and from work areas 
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to stormwater are discussed, such as the coordination of the reclamation activities with the 
implementation of the BMPs. 

The following temporary and permanent BMPs may be implemented, as appropriate, during the 
reclamation activities at the Roca Honda mine permit area (see typical designs in Figure 3-1):  
 

Existing vegetation.  Disturbance of existing vegetation with equipment or vehicles will 
be minimized to the maximum extent possible in the work areas to reduce or eliminate 
erosion in those areas. 

Straw bales.  Two (2) or three (3) string bales of weed free straw, measuring 
approximately three (3) to four (4) feet long and eighteen (18) inches square are 
effective materials for the control of overland water flow, and act to filter, reduce 
velocity and divert surface flow.  Straw bales have more weight and mass than wattles, 
and can often be left in place to naturally degrade over time and add organic matter to 
the area.  Straw bales are secured with two (2) wooden stakes driven through the bales 
about ten (10) inches from each end. 

Wattles.  Wattles are tubes of rice, straw, fiber or composted material used for erosion 
control, sediment control, and stormwater runoff control.  They help to stabilize slopes 
by slowing, spreading, and filtering overland water flow, which in turn helps to prevent 
sheet erosion and rill and gully development.  As necessary, wattles will be placed along 
the perimeter downgradient of the areas to be graded or recontoured before any 
reclamation takes place during periods when precipitation is likely.  They may also be 
placed along washes and arroyos, down-slope of exposed soil areas.  Once in place, they 
will be staked at approximately three (3) foot intervals to anchor them in place. 

Wind erosion control.  Wind erosion control consists of applying water and/or other dust 
palliatives as necessary to prevent or reduce erosion by the forces of wind.  Water spray 
may be applied to small, temporary soil piles during reclamation activities. 

 
3.1.3 Practices to Minimize Effects to Stormwater 
 
Specific management practices can be applied to reclamation activities to help minimize the 
potential for effects to stormwater at the Roca Honda permit area.  These practices typically 
involve good housekeeping and spill control practices, as discussed below. 

Trash and debris.  All trash and debris from the site will be collected and deposited in 
securely lidded metal dumpsters, which will be emptied as needed by offsite licensed 
contractors.  No trash or debris will be buried on site.  All personnel will be instructed 
regarding the correct procedure for waste disposal during reclamation activities. 

Sanitary waste.  The sanitary wastewater treatment units will remain until late in the 
reclamation process.  Portable units will be placed around the final areas after the 
treatment system has been dismantled.
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Project site access.  The entrance and exit points to the project area will be stabilized to 
reduce the amount of mud and dirt tracked onto public roads by project vehicles and 
heavy equipment.  Stabilization will be accomplished by: 

� Limiting the points of entrance/exit to the project site. 

� Limiting the speed of vehicles to control dust. 

� Properly grading each entrance/exit point to direct runoff away from the 
entrance/exit. 

� Placement of larger diameter rock (4 to 8 inches) in a 12 inch layer for 50 feet 
from the pavement for dislodging soil from vehicle tires leaving the project area. 

Vehicle and equipment fueling.  Vehicles that are taken from the site at the end of a work 
shift will be refueled off site whenever possible (i.e., in town).  Equipment and vehicles 
refueled on site will follow the practices outlined below: 

� Mobile fueling of equipment throughout the site will be minimized.  Whenever 
practical, equipment will be transported to the designated fueling area. 

� Absorbent spill clean-up materials and spill kits will be available in the fueling 
area and on fueling trucks used to refuel equipment outside the designated 
fueling area, and will be disposed of properly after use. 

� Drip pans or absorbent pads will be used as necessary during vehicle and 
equipment fueling. 

� Fueling will be performed on level-grade areas. 

� Nozzles used in vehicle and equipment fueling will be equipped with an 
automatic shut-off to control drips.  Fueling operations will not be left 
unattended. 

� Fuel tanks will not be "topped off."  Attendant will be present during all fueling 
operations. 

� If fueling is required away from the central fueling are, the fueling area will be 
located at least 100 ft from downstream drainages and waterways. 

Vehicle and equipment maintenance.  Vehicle and equipment maintenance procedures 
and practices will be designed to minimize or eliminate the discharge of fuel spills and 
leaks to site waterways. 

� All site vehicles will be monitored daily for leaks, and will receive regular 
preventive maintenance to reduce the potential of leaks.  Vehicles with leaks will 
be repaired immediately or will be removed from the project site, if further 
maintenance is required.  A daily checklist will be maintained by all operators 
for their equipment. 
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� Off-site maintenance facilities will be used whenever practical. 

� Drip pans or absorbent pads will be used during vehicle and equipment 
maintenance work. 

� All maintenance areas will have spill kits and/or use other spill protection 
devices. 

� If maintenance is required away from the central maintenance shop, maintenance 
areas will be located at least 100 ft from downstream drainage facilities and 
waterways. 

� Absorbent spill clean-up materials will be available in maintenance areas and 
will be disposed of properly after use. 

Used oils, fluids, lubricants, and spill clean-up materials will be disposed of immediately and 
properly. 
 
3.1.4 Coordination of BMPs with Reclamation Operations 
 
Structural BMPs will be coordinated with reclamation activities so the BMPs are in place before 
reclamation begins.  The BMPs placed prior to reclamation activities will be placed away from 
and downgradient enough to allow an operating perimeter so that equipment can operate safely 
and efficiently without damage to the BMPs.  After the reclamation operations are complete for 
an area, the BMPs will be relocated to the edge of the newly reclaimed areas.  The following 
BMP coordination with reclamation activities will occur: 

� The temporary downgradient perimeter controls (i.e., wattles, straw bales, etc.) 
will be installed before any grading and recontouring begin. 

� Once reclamation activities cease permanently in an area, that area will be 
stabilized (i.e., permanent seed and mulch, soil amendments, revegetation). 

� The temporary perimeter controls will not be removed until all reclamation 
activities are complete and soils have been stabilized. 

 
3.2 Contemporaneous Reclamation (NMAC 19.10.6.603 B.) 
 
Contemporaneous Reclamation Contemporaneous reclamation is required to the maximum 
extent practicable and in a manner that is consistent with the approved reclamation plan. 
 
Contemporaneous reclamation will be implemented by RHR to the maximum extent practicable, 
as described in Section 5.2 of the Mine Operations Plan or Section 2.6 of this Plan.  However, in 
an underground mining operation such as the Roca Honda project, opportunities for 
contemporaneous reclamation are limited relative to a surface mining operation.  Many of the 
areas that will have to be disturbed early in the project will remain disturbed until mine closure 
and reclamation.  Since the majority of activity will take place below the surface, a relatively 
small percentage of project operation affects surface resources.   
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Surface disturbances will consist of the administrative buildings and support facilities, water 
treatment plant and ponds, excavation material stockpiles, roads, utility corridors, surface water 
flow channels and detention basins, evaporation ponds, and other facilities as described in more 
detail in Section 4.0 of the Mine Operations Plan.  The majority of these areas must remain as 
constructed until mining operations cease and final site reclamation begins.  As discussed in 
Sections 2.2 and 3.2 of this Plan, portions of the facilities in Section 16, i.e., those not needed for 
mining operations in Section 10, are scheduled to be reclaimed in year nine (9) of the project. 
 
The approach to contemporaneous reclamation is to avoid site disturbance where possible and 
minimize the area that must be disturbed.  Contemporaneous reclamation will be initiated with 
topdressing salvage and continue through mine operations with protection and maintenance of 
excavation material stockpiles, closure and reclamation of dewatering wells when they are no 
longer needed, and reclamation of drill sites as soon as possible after drilling.  This early 
reclamation reduces erosion, isolates and protects material for later use, provides mitigation of 
potential effects, and reduces the final reclamation work and costs.  The protection and 
maintenance of the material stockpiles are discussed in the following paragraphs. 
 
3.2.1 Topsoil (Topdressing) 
 
As with much of the Southwest and New Mexico, soil horizons that exist in non-riparian zones 
of the state do not meet soils criteria for classification as “topsoil”.  Therefore, the final layer of 
soil material to be placed for revegetation and reclamation is identified as topdressing in this 
Plan.  This material is representative of a majority of soils that exist in the project area and in 
New Mexico in general.  Vegetative communities that exist in the project area and New Mexico 
are adapted to these soil conditions.  The selected seed mix will perform well in the topdressing 
soils of the Roca Honda Project Area, based on precipitation at the time of seeding. 

Topdressing will be salvaged as detailed in the Mine Operations Plan to the extent it exists in 
each area.  A total of approximately 295,000 cubic yards of topdressing material will be required 
to cover the total disturbance area of 183 acres with 12 inches of topdressing.  This volume is 
conservative, as some areas disturbed may be retained after completion of the project to benefit 
the Post Mining Land Use of grazing, such as some roadways, water catchments and channels.   

Clearing of the disturbed areas will begin with the removal of vegetation located in the footprint 
of facilities before the topdressing is collected during the site grading process.  Suitable 
topdressing is available in the permit area.   

Prior to the salvaging of topdressing, areas of salvage will be staked to allow equipment 
operators to salvage the available good quality topdressing to the depth that it is available until 
the required volume of 295,000 cubic yards is achieved.  Many locations within the planned 
disturbance area (i.e., the 183 acres) have material that meets good topdressing criteria to a depth 
of more than 24 inches.  These areas will be identified and staked in the field and material 
removed from these areas to the depth of suitable material.     

Salvaged topdressing will be segregated, and stored in a stockpile designated and labeled for 
topdressing only.  Topdressing from roads, ventilation/escape shaft pads, and the water treatment 
facility area, will be added to an existing stockpile or placed in localized areas if transport of the 
soil is impractical.  The stockpiles will be stabilized with a grass cover until ready for use.  The 
cover will be comprised of grass species to be used in the reclamation seed mix for the site as 
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these species are adapted to the region and several are quick to establish on disturbed soils (e.g. 
Sideoats grama).  Table 3-3 found in Section 3.7 shows a seed mix for a temporary soil stockpile 
grass cover.  The vegetation will reduce erosion while providing microhabitat for beneficial soil 
organisms.  Diversion ditches will be constructed around the stockpiles where necessary to 
minimize stormwater runon and runoff erosion. 
 
3.2.2 Subsoil 
 
After the topdressing has been removed from a disturbed area, any further excavation will be 
performed by removing the remaining soil horizons to the required depth or until rock is reached.  
A predetermined cut and fill grading plan will be used for the large operational facilities, water 
treatment facility, the smaller vent fan pads, and the roads, per the Mine Operations Plan.  
Subsoil not used as fill to obtain the desired grade during facility construction or used as cover 
soil on other stockpiles will be stockpiled and labeled.  The subsoil will be seeded with the 
proposed final seed mix (Table 3-3 in Section 3.7).  Diversion ditches around the stockpiles will 
be constructed where necessary to minimize stormwater runon erosion and contain any runoff 
from the stockpile. 
 
3.2.3 Sub-base Rock 
 
The excavated rock from construction of the surface facilities described in the Mine Operations 
Plan will be stored in a separate and labeled stockpile.  Some of this material may be used as rip 
rap and/or crushed and used for road base.  The stockpile will be protected with diversion ditches 
around the stockpiles where necessary to minimize stormwater runon erosion and contain any 
runoff from the stockpile. 
 
3.2.4 Shafts and Non-ore Excavated Material 
 
The production shafts and the ventilation/escape shafts will be excavated as described in the 
Mine Operations Plan (Sections 3.4 and 3.5 respectively).  Shaft excavation material brought to 
the surface will be stockpiled separately in short term stockpiles.  This material will be analyzed 
to determine the leachability of acid or toxic constituents.  If the material is inert it will be 
returned to the mine as engineered fill for stability in mined out areas.  If the material has the 
potential to generate acid or toxic conditions it will be loaded into highway trucks and 
transported off of the permit area to be disposed off-site. The temporary stockpile areas will be 
reclaimed consistent with the procedures and materials as described in this Plan.  

The non-ore material produced during the mining operations is discussed in Section 4.2.5 of the 
Mine Operations Plan.  The material generated during initial mine development will be placed in 
one of the ore bays and sent off-site.  Thereafter, the non-ore will remain underground to help 
backfill mined out areas. 
 
3.2.5 Contemporaneous Reclamation Schedule 
 
The final reclamation schedule will begin after the completion of mining operations 
(approximately 17 years after operations begin).  Since the operation will establish temporary 
stockpiles during construction, and facilities and infrastructure will be utilized throughout mining 
operations, there will be little opportunity for contemporaneous reclamation to take place.  
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However, Roca Honda will continually seek opportunities and conditions to conduct 
contemporaneous reclamation operations. 
 
3.3 Assure Protection (NMAC 19.10.6.603 C.) 
 
The mining operation and completed reclamation shall meet the following requirements 
established to assure protection of human health and safety, the environment, wildlife and 
domestic animals. 
 
3.3.1 Signs, Markers, and Safeguarding (NMAC 19.10.6.603 C.(1)) 
 
Signs, Markers and Safeguarding Measures will be taken to safeguard the public from 
unauthorized entry into shafts, adits, and tunnels and to prevent falls from highwalls or pit 
edges. Depending on site-specific characteristics, the following measures shall be required: 
 
Access to the permit area will be controlled during mining operations and throughout 
reclamation operations to protect the public from possible injury due to operating conditions 
such as heavy equipment and truck traffic and other operations that have the potential to cause 
injury to untrained personnel.  All personnel entering the site will be checked in, given site-
specific safety training and will not be allowed to access any part of the project area without a 
company escort until sufficient training and orientation has been given, and specific company 
approval of such access to areas specified only for the tasks identified for that individual. 

During reclamation operations, after the site buildings are removed, a temporary field office will 
be used as a control point for workers and visitors.  If a visitor requires entrance beyond the 
office, the reclamation personnel will accompany them.  The access points not being used during 
reclamation will remain locked.  As the site hazards, such as shafts, are removed from the site, 
the warning signs will be removed. 

Signs, markers, and safeguarding will not be required after reclamation is complete because all 
facilities, shafts, and other hazards will be removed and reclaimed. 
 
NMAC §19.10.6.603 C. (1) (a) closing shafts, adits or tunnels to prevent entry; 
 
RHR will permanently close all of the production and ventilation shafts at the Roca Honda mine 
in a manner that will safeguard the public from unauthorized entry into the shafts.  Each shaft 
will be plugged in accordance with good engineering practices.  Section 2.1, item 4, of this Plan 
provides a description of how the shafts will be closed. 

NMAC §19.10.6.603 C. (1) (b) posting warning signs in locations near hazardous areas; 
 
Signs installed around the perimeter and across the mine permit area at the beginning of 
construction and operation will remain until the completion of reclamation, as appropriate.  
Other markers or signs may be posted based on the activities occurring on the site at specific 
times.  
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NMAC §19.10.6.603 C. (1) (c) restricting access to hazardous areas; 
 
The Mine Operations Plan (Section 5.3.1) describes the fencing of the operational area and the 
signage around the permit area and operational areas and roads.  The fencing described in the 
Mine Operations Plan will be removed per this Reclamation Plan and replaced with temporary 
fencing while the site is undergoing reclamation.   

NMAC §19.10.6.603 C. (1) (d) marking the permit area boundaries; 
 
Permit boundaries will be marked with signs and prominent markers where fencing is not 
installed. 
 
NMAC §19.10.6.603 C. (1) (e) posting a sign at the main entrances giving a telephone number of 
a person to call in the event of emergencies related to the mine; or 
 
The main entrances to the permit area will have a manned guard shack to stop and check reason 
for entry.  Signs will be posted listing the name of the project, the operator and a telephone 
number and other contact information to contact in the event of emergencies related to the 
mining operation.  
 
NMAC §19.10.6.603 C. (1) (f) other measures as needed to protect human safety. 
 
No other measures are determined to be necessary at this time to meet the requirements of this 
Section. 
 
3.3.2 Wildlife Protection (NMAC 19.10.6.603 C.(2)) 
 
Wildlife Protection Measures shall be taken to minimize adverse impacts on wildlife and 
important habitat. Based on site specific characteristics, the following measures will be 
required: 
 
NMAC §19.10.6.603 C. (2)(a) Restricting access of wildlife and domestic animals to toxic 
chemicals or otherwise harmful materials; 
 
The wildlife protection measures put in place during operations will remain in place during 
reclamation (see Section 5.3.2 of the Mine Operations Plan).  Products and materials used during 
operations that have potential to effect wildlife or habitat will be removed from the site during 
closure, and any areas discovered that may have been affected will be remediated and affected 
materials removed from the site and disposed of in an approved and licensed facility.  Overhead 
electric supply lines may remain on the site depending upon future plans of the utility company 
and landowner.   
 
NMAC §19.10.6.603 C. (2) (b) minimizing harm to wildlife habitat during mining; and 
 
Potential harm to wildlife habitat during mining is addressed in the Mine Operations Plan.  
Practices incorporated into the Mine Operations Plan will be retained throughout reclamation 
operations and will include minimizing disturbance, ensuring that the reclaimed areas are 
revegetated with native species that benefit livestock and will also benefit wildlife species with 
plant diversity, cover and productivity. 
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3.3.4 Hydrologic Balance (NMAC 19.10.6.603 C.(4)) 
 
Operations shall be planned and conducted to minimize change to the hydrologic balance in 
both the permit and potentially affected areas.  If not in conflict with the approved post-mining 
land use, reclamation shall result in a hydrologic balance similar to pre-mining conditions 
unless non-mining impacts have substantially changed the hydrologic balance. 

Mine operations surface facilities were designed and located to avoid disturbance to minimize 
potential effects to surface hydrologic resources and the hydrologic balance through minimizing 
alteration of arroyos, springs, and stock ponds, as described in the Mine Operations Plan.  To the 
extent possible, surface water will be routed around the disturbed area via constructed diversion 
channels.  Surface water entering the permit area will continue to flow through and exit the 
permit area in its natural channels during operations.  Some of the arroyos that transect the 
operational area may be armored or straightened to avoid further erosion into the site, stabilizing 
and enhancing the surface hydrologic resources, and otherwise be unaltered.  Some detention 
basins will also be added to control the flow rate through the watercourses, per the Mine 
Operations Plan.  If desired and approved by the landowners, these basins may be retained as 
enhancements to the hydrologic stability of the area and to the post mining land use and for 
wildlife use. 

After operations have ceased, mine water will no longer be discharged.  If desired by the 
landowners, final reclamation will include removal of armaments and flow structures in the 
arroyos, removal of the detention basins, and reclamation of the evaporation ponds as described 
in Section 3.3.6.  The natural drainage will be allowed to flow as before mining.  The disturbed 
areas will be returned to grazing land use. 

The following points describe reclamation specifics per NMAC 19.10.6.603 C. (4), to minimize 
change to the hydrologic balance in the permit area and potentially affected areas. 

NMAC 19.10.6.603 C. (4)(a) Operations shall be designed so that non-point source surface 
releases of acid or other toxic substances shall be contained within the permit area, and that all 
other surface flows from the disturbed area are treated to meet all applicable state and federal 
regulations. 
 
Non-point surface releases will be contained within the permit area in evaporation ponds, and 
only clean stormwater or treated surface water will leave the area.  Materials excavated as part of 
mine operations will be retained within the permit area in constructed stockpiles, and reclaimed 
as part of the contemporaneous reclamation operations as described in the Mine Operations Plan.  
Stormwater that falls on disturbed areas during reclamation will be directed to an existing lined 
evaporation pond for disposal.  If necessary, the water will be pumped to the water treatment 
facility.  These facilities will be among the last facilities to be reclaimed. 
 
NMAC §19.10.6.603 C. (4)(b) The disturbed areas shall not contribute suspended solids above 
background levels, or where applicable the Water Quality. 
 
A Stormwater Pollution Prevention Plan (SWPPP) will be developed for the Roca Honda mine 
permit area that outlines the mechanisms to control stormwater runon and runoff from disturbed 
areas during construction and operations and reclamation.  Control of suspended solids from the 
disturbed areas to the arroyos will be achieved with the use of BMPs.  The following BMPs are 
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examples recommended by the New Mexico Department of Transportation and the U.S. 
Environmental Protection Agency (NMDOT 2009, US EPA 2009): 
 

� Regrading 

� Runoff control swales 

� Detention basins 

� Seeding and mulching 

� Erosion control wattles  

� Chemical soil stabilization 

� Excavated sediment traps 

� Sedimentation/evaporation ponds 
The operational BMPs will remain during reclamation until the specific area is reclaimed.  New 
BMPs will be installed during and after reclamation to help prevent formation of rills and gullies 
until the vegetation is established. 

NMAC §19.10.6.603 C. (4)(c) To provide data to determine background levels for surface water 
entering the permit area, appropriate monitoring shall be conducted on drainages leading into 
the permit area. 
 
During reclamation operations, the background quality and quantity of the surface water entering 
and leaving the permit area will continue to be monitored as it was during operations. 
 
NMAC §19.10.6.603 (4)(d) All diversions of overland flow shall be designed, constructed and 
maintained to minimize adverse impacts to the hydrologic balance and to assure the safety of the 
public. 
 
There are areas within Sections 10 and 16 of the permit area where rainfall is likely to flow from 
topographically higher locations into the disturbed area before entering the arroyos.  The Mine 
Operations Plan (Section 5.3.4) describes the design and construction of diversion channels and a 
detention basin to collect and divert the overland flow away from the operational area and into 
existing arroyos during mine operations. 
 
During reclamation, the small diversions channels will be retained until areas that could be 
affected by flows are reclaimed.  They will then be filled and regraded to match the final site 
contour plan.  The detention basins and diversion channels will be filled and recontoured to 
match the geomorphic character of the surrounding topography and reclamation areas and will 
return  stormwater flow to natural sheet flow.  These areas will require erosion protection with 
straw bales, wattles or other BMPs until the vegetation is established. 

NMAC §19.10.6.603 C. (4)(d) (i) No diversion shall be located so as to increase the potential for 
landslides. 
 
The Mine Operations Plan identifies that no diversion will be located so as to increase the 
potential for landslides. 
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3.3.8 Riparian and Wetland Areas (NMAC 19.10.6.603 C.(8)) 
 
Disturbance to riparian and wetland areas shall be minimized during mining. Adverse effects to 
riparian and wetland areas shall be mitigated during reclamation unless the mitigation conflicts 
with the approved post-mining land use. 
 
No wetlands areas, as defined by the Clean Water Act Section 404, were identified in the 
baseline data gathering investigations within the permit area. 
 
3.3.9 Roads (NMAC 19.10.6.603 C.(9) (a) & (b)) 
 
Roads shall be constructed and maintained to control erosion. 
 
The Mine Operations Plan describes how roads shall be constructed and maintained to control 
erosion, and to meet the requirements of Sections (a) and (b) of this Section. 
 
NMAC §19.10.6.603 C. (9) (c) Roads to be made permanent must be approved by the surface 
owner and be consistent with the approved post-mining land use. 
 
Roads constructed for the Roca Honda project will aid in management of the lands for livestock 
grazing operations, and are therefore consistent with the approved post-mining land use.  The 
surface owners will be contacted by RHR to determine if it is their desire to have roads made 
permanent, after mining operations, and if so, a request will be made to the NM Mining and 
Minerals Division to retain roads. 
 
3.3.10 Subsidence Control (NMAC 19.10.6.603 C.(10) (a) & (b)) 
 
Underground and in situ solution mining activities shall be planned and conducted, to the extent 
technologically and economically feasible, to prevent subsidence which may cause material 
damage to structures or property not owned by the operator. 
 
The potential of subsidence resulting from the mining operation at Roca Honda relative to 
damage to structures or property or to the aquifers is discussed in the Mine Operations Plan 
Section 5.3.10.  No impact to the ground surface or aquifers is expected due to subsidence, as a 
result of underground mining activities on Sections 9, 10, or 16. 
 
3.3.11 Explosives (NMAC 19.10.6.603 C.(11)) 
 
Blasting shall be conducted to prevent injury to persons or damage to property not owned by the 
operator.  Fly rock shall be confined to the permit area.  The Director may require a detailed 
blasting plan, pre-blast surveys or specify blast design limits to control possible adverse effects 
to structures. 
 
The use of explosives for construction and mining is discussed in the Mine Operations Plan.  No 
explosives use is expected for reclamation. 
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3.4 Site Stabilization and Configuration (NMAC 19.10.6.603 D.) 
 
The permit area shall be stabilized, to the extent practicable, to minimize future impact to the 
environment and protect air and water resources. The final surface configuration of the 
disturbed area shall be suitable for achieving a self sustaining ecosystem or approved post-
mining land use. 
 
This Reclamation Plan describes in detail how the permit area will be stabilized to minimize the 
potential for future effects to the environment and to protect air and water resources.  The final 
surface configuration of disturbed areas will meet the geomorphological character of the region 
and surrounding areas, and will be suitable for achieving the approved post-mining land use of 
livestock grazing. 
 
3.4.1 NMAC §19.10.6.603 D. (1) 
 
Final slopes and drainage configurations must be compatible with a self-sustaining ecosystem or 
approved post-mining land use. 
 
Final slopes and drainage configurations will be constructed to conform with the geomorphic 
character of the region and surrounding are, and will be compatible with the approved post-
mining land use of livestock grazing. 
 
3.4.2 NMAC §19.10.6.603 D. (2) 
 
Backfilling or partial backfilling shall be required only when necessary to achieve reclamation 
objectives that cannot be accomplished through other mitigation measures. 
 
Shafts, impoundments, roads and other depressions will be backfilled, as described in this 
Reclamation Plan, to meet stability requirements and the geomorphic character of the region and 
surrounding areas. 
 
3.4.3 NMAC §19.10.6.603 D. (3) 
 
All reconstructed slopes, embankments and roads shall be designed, constructed and maintained 
to minimize mass movement. 
 
Prevention of mass movement of reclaimed slopes, embankments, roads or other fill areas will be 
achieved through the construction of fill areas in lifts of 24 inches or less, with the addition of 
water, and the areas wheel rolled to achieve compaction.  Since the areas will not be required to 
support and structures or weight other than overlying material, these procedures will be adequate 
to prevent mass movement. 
 
The soil and rock stockpiles will be used as part of the final reclamation for fill and vegetation 
growth.  No stockpiles will remain on the surface in the permit area after final reclamation. 
 
3.4.4 NMAC §19.10.6.603 D. (4) 
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Measures must be taken to reduce, to the extent practicable, the formation of acid and other 
toxic drainage that may otherwise occur following closure to prevent releases that cause federal 
or state standards to be exceeded. 

As discussed in the BDR Revision 1 and Section 2.5 of this Plan, historically, acid mine drainage 
has not been a problem in the Grants Mineral Belt.  While some sulfides are known to exist in 
the rock formations of the project area, acid neutralization potential exceeds acid generation 
potential.       

There is little or no potential for geochemical alteration of overburden, the ore body or other 
material.  The material excavated during shaft construction and operations will primarily be 
overburden from rocks overlying the Westwater Formation and material from the Westwater 
Formation, i.e., the ore zone.  The only materials overlying the Westwater Formation in the 
permit area that have a potential to contribute to acid drainage are the thin coal beds in the Dilco 
Coal and the Gibson Coal Members of the Crevasse Canyon Formation.   

The Dilco Coal Member is present only deep below ground surface in the permit area.  Section 
7.3.1, Figures 7-7 through 7-11 of the BDR Revision 1, indicate that the Dilco is approximately 
600 ft below the surface in Section 16 and 900 ft below the surface in Section 10.  The Dilco has 
an average thickness of 120 ft and a maximum thickness of 128 ft in the permit area.  The 
Gibson Coal Member crops out at the surface sideslopes of the mesas in Sections 9 and 10 of the 
permit area (see Section 7.3.1 of the BDR).  At the location of the shafts the Gibson is typically 
100 to 300 ft below the surface.  The Gibson has a maximum thickness of 240 ft in the permit 
area. 

The individual thickness of the coal seams in the Dilco and the Gibson Members is in the order 
of 5 ft thick or less.  The Gibson has a reported sulfur content of 0.6 percent sulfur due to trace 
amounts of pyrite (Kirschbaum and Biewick 2000).  While this could theoretically lead to the 
production of acid drainage, laboratory studies show that shale/coal with sulfur content less than 
one percent rarely produce significant acid drainage (Morrison 1985). 

Moreover, RHR’s activities in the Dilco and Gibson are limited to transecting the formations 
during construction of the production and ventilation shafts.  As such, the potential for acid and 
other toxic drainage is inconsequential. 

In the Westwater Canyon Member, clay minerals are the primary iron-bearing phase (Riese, 
1980).  The Westwater Sandstone contains areas where the dominant iron mineral is hematite, 
and areas where the dominant iron mineral is limonite (Saucier, 1980).  However, since both 
limonite and hematite chemically alter pyrite (a potential acid-producing constituent), the new 
compound no longer has the potential to generate acid solutions. 

RHR will characterize the excavated materials as a condition of an approved NMED Discharge 
Plan.  The excavated material will be analyzed to determine the potential for release of acid or 
other toxic constituents.  Material excavated during construction of the mine shafts and vent 
holes will be temporarily stored in designed stockpiles to prevent mass movement and protected 
from stormwater runon.  If the material is inert it will be returned to the mine and used to backfill 
areas for stability during mining.  If the analytical results indicate that acid producing or other 
toxic constituents could be leached, the material will be taken off site for disposal.  Runoff from 
these stockpiles will be collected in stormwater evaporation ponds.  Water that does not 
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evaporate will be treated in the on-site treatment plant before it is discharged.  The bottom 
sediment from the ponds will be analyzed for constituent makeup and disposed of appropriately 
in an off-site facility.  Consequently, material with the potential to release acid and other toxic 
drainage will not be on the permit area after reclamation. 
 
3.4.5 NMAC §19.10.6.603 D. (5) 
 
Nonpoint source surface releases for acid or other toxic substances shall be contained within the 
permit area. 
 
As discussed in the previous section, materials excavated from the underground development 
will be temporarily stored on constructed stockpile areas that will contain any stormwater runoff 
from the stockpiled material and direct it to evaporation ponds.  There will be no releases from 
the permit area. 
 
3.5 Topsoil (Topdressing) (NMAC 19.10.6.603 E.) 
 
Where sufficient topsoil is present, the operator shall take measures to preserve it from erosion 
or contamination and assure that it is in a usable condition for sustaining vegetation when 
needed. The following requirements shall be met unless site-specific characteristics mandate 
different requirements and those requirements are included in the approved permit. 
 
3.5.1 NMAC §19.10.6.603 E. (1), (1)(a) and (1)(b) 
 
Topsoil and topdressing shall be sampled and analyzed for vegetation establishment suitability: 
 
As part of the Baseline Data Report Revision 1and Mine Operations Plan, topdressing has been 
sampled and analyzed for vegetation establishment suitability.  Ample material has been 
identified to replace sufficient growth media for re-establishment of a vegetative community that 
will support the approved post-mining land use of livestock grazing. 
 
3.5.2 NMAC §19.10.6.603 E. (2) 
 
If revegetation is a component of the reclamation plan and if sufficient topsoil is present in the 
disturbed or borrow areas, it shall be collected and preserved to the extent practicable. 
Sufficient topsoil means that it is of sufficient quality to conform to the definition of topsoil.  Any 
necessary topdressing may be obtained from areas to be disturbed or borrow areas and shall be 
salvaged separately from other materials as needed to ensure its availability for distribution 
when needed for reclamation. 
 
The subject of topsoil/topdressing is discussed in detail, as it pertains to the Reclamation Plan, in 
Section 3.2.1 of this Plan. 
 
3.5.3 NMAC §19.10.6.60 E. (3) 
 
Where direct distribution of topsoil or topdressing is not possible, it shall be stockpiled 
separately and in a manner to prevent loss of the resource. 
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Stockpiling and management of stockpile topdressing is addressed in the Mine Operations Plan. 
 
3.5.4 NMAC §19.10.6.603 E. (4) 
 
Topsoil and topdressing shall be distributed in a manner to establish and maintain vegetation, 
consistent with the approved permit. 
 
The subject of topsoil/topdressing distribution and application on reclamation areas is discussed 
in detail, as it pertains to the Reclamation Plan, in Section 3.2.1 of this Plan. 
 
3.5.5 NMAC §19.10.6.603 E. (5) 
 
After distribution, topsoiled and topdressed areas shall be stabilized to protect loss of the 
resource.  

After topdressing distribution/application, the materials will be lightly ripped or disked to 
prepare a suitable seed bed, and seed applied by seed drill or broadcast seeding.  The seeded 
areas will then be mulched and stabilized. 
 
3.5.6 NMAC §19.10.6.603 E. (6) 
 
Where topsoil has been stockpiled for more than one year, the permittee may be required to 
conduct analyses to determine if amendments are necessary. 

Topdressing that has been stockpiled for more than one year will be analyzed to determine if soil 
amendments are necessary to support successful reclamation of disturbed areas. 
 
3.6 Erosion Control (NMAC §19.10.6.603 F.) 
 
Reclamation of disturbed lands must result in a condition that controls erosion. Revegetated 
lands must not contribute suspended solids above background levels, or where applicable the 
Water Quality Control Commission's standards, to streamflow of intermittent and perennial 
streams. Acceptable practices to control erosion include but are not limited to the following: 
 
3.6.1 NMAC §19.10.6.603 F. (1) 
 
stabilizing disturbed areas through land shaping, berming, or grading to final contour; 
 
As part of reclamation operations, disturbed areas will be stabilized through grading areas to 
conform to the geomorphic character of the region and surrounding area, including shaping, 
berming and grading to final contour. 
 
3.6.2 NMAC §19.10.6.603 F. (2) 
 
minimizing reconstructed slope lengths and gradients; 
 
Reclamation of slopes will incorporate the practice minimizing slope lengths and gradients, 
while conforming to the geomorphic character of the region and surrounding areas to minimize 
the potential for excessive erosion. 
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3.6.3 NMAC §19.10.6.603 F. (3) 
 
Diverting runoff; 
 
Runoff, and runon, will be diverted from reclaimed areas to prevent erosion of reclaimed areas. 
 
3.6.4 NMAC §19.10.6.603 F. (4) 
 
Establishing vegetation; 
 
Establishment of vegetation is the highest priority of the Roca Honda reclamation operations, 
and is described in detail in previous sections of this Reclamation Plan. 
 
3.6.5 NMAC §19.10.6.603 F. (5) 
 
Regulating channel velocity of water; 
 
The RHR Mine Operations Plan discussed the construction of systems to manage surface water 
flows, including surface water diversions, to minimize the potential for erosion by regulating 
channel velocity of water with channel construction/stabilization BMPs such as riprap, energy 
dissipation, straw bales and wattles, etc. 
 
3.6.6 NMAC §19.10.6.603 F (6); 
 
Lining drainage channels with rock, vegetation or other geotechnical materials; and 
 
As discussed in the previous Section, NMAC 19.10.6.603 F. (5), stormwater channel, diversions 
and other conveyance channels, will be stabilized utilizing BMPs including rock, riprap, 
vegetation or other geotechnical materials that stabilize stormwater channels. 
 
3.6.7 NMAC §19.10.6.603 F (7); 
 
Mulching. 
 
Weed-free mulch will applied to reseeded areas at a rate of two (2) tons per acre. 
 
3.7 Revegetation (NMAC 19.10.6.603 G.) 
 
To obtain the release of financial assurance revegetated lands must meet the following 
standards: 
 
Revegetation of areas disturbed by mining operations will be achieved following the practices 
and procedures outlined in this Plan.  Affected areas will be backfilled, regraded and shaped to 
conform with the geomorphic character of the area before mining operations and of areas 
surrounding the disturbed areas.  Salvaged topdressing will be redistributed over regraded areas, 
amended with mycorrhyzae, organic fertilizers and seeded using native, adapted species which 
are characteristic of the region and supportive of the PMLU of livestock grazing.  The proposed 
seed mix shown in Table 3-3 is utilized at the Lee Ranch Coal Mine, which is located in the 
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Figure 3-3.  Roca Honda Vegetation and Reclamation Reference Area Map 
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The approved post-mining land use is livestock grazing.  The revegetation design, species and 
methods proposed in this Plan will result in the area being supportive of livestock grazing while 
additionally providing a stable, sustainable system that also provides habitat and forage for 
wildlife species. 
 
3.8 Compliance with Applicable Environmental Requirements (NMAC 19.10.6.603 H.) 

The operation will be designed to meet without perpetual care all applicable environmental 
requirements of the Act, 19.10 NMAC and other laws following closure. 

In accordance with NMAC 19.10.6.603 H, the RHR reclamation will be designed to meet, 
without perpetual care, all applicable environmental requirements of the Act, 19.10 NMAC and 
other laws following closure.
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Appendix A 
 

Post-Mining Land Use Approvals



 



 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Reference Area





 

Species were recorded when the sampling point fell on any part of the vegetation. When the 
canopy of multiple species overlapped, canopy overhung bare ground, litter, or gravel/coarse 
sand, all the cover-types were recorded. However, to estimate cover, only the uppermost layer 
was analyzed so that total cover added up to 100%.  Basal cover was not measured.  
 
Transect line percent-cover results were reported as the average (arithmetic mean).  The variance 
and standard deviation of the mean was computed using a computer statistics package 
Statgraphics® Plus. Median values for each class of cover were also calculated.  The 
Statgraphics® Plus software statistics package was also used to measure standard kurtosis, 
skewness and confidence intervals to make sure the samples came from a normal population 
before comparing the values using the T-test.  
 
Analysis of ground cover data that supports the use of a reference site in Section 16 
 
Total vegetation canopy and microbiotic cover, total bare ground plus gravel plus rock, and litter 
cover were compared between the transect lines in areas anticipated to be disturbed by mining 
and those areas that are not. 
 
Table 1 describes the summary statistics for the two samples of total vegetation cover, inorganic 
ground cover and litter cover. Standardized skewness and standardized kurtosis can be used to 
determine whether the samples come from normal distributions. Values of these statistics outside 
the range of -2 to +2 indicate significant departures from normality, which would tend to 
invalidate the statistical tests that compare the standard deviations. In this case, both standardized 
skewness values and both standardized kurtosis values for all samples are within the range 
expected if the samples came from a normal distribution. Therefore, confidence levels can be 
constructed for each sample mean and the T-test can be used to compare sample means between 
the cover values. 
 
Confidence intervals were constructed for each mean and the difference between the means (see 
Table 2 below). A T-test was also run to determine the likelihood that the means of both samples 
were not statistically different from each other. No differences between the standard deviations 
of the two samples were detected so that all tests can assume equal variances. 
 
The confidence interval for the difference between the means of total vegetation cover extends 
from -13.7 to 11.5.  Since the interval contains the value 0.0, there is not a statistically significant 
difference between the means of the two samples at the 95.0% confidence level.  The T-tests also 
support this conclusion; t = -0.18 and P-value = 0.86. P values below 0.05 would have indicated  
significant differences between the two means. An F-test was used to compare the variances of 
the two samples and indicated that there is not a statistically significant difference between the 
standard deviations of the two samples at the 95.0% confidence level.  Median values for each 
population were also compared using the Mann-Whitney (Wilcoxon) W test. This test is 
constructed by combining the two samples, sorting the data from smallest to largest, and 
comparing the average ranks of the two samples in the combined data.  There is not a statistically 
significant difference between the medians at the 95.0% confidence level. 
 
 



 

Table 1:  Summary Statistics for total vegetation (vascular plant canopy and microbiotic) cover, 
total inorganic (bare ground, gravels and rock) cover and litter. 

 
Value Areas not to be 

disturbed 
Areas within or 

near the 
disturbance zones 

Number of transect lines 8 20 
   
Average - total vegetation cover 43.5 44.6 
Variance - total vegetation cover 280.9 188.7 
Standard deviation - total vegetation cover  16.8 13.7 
Minimum - total vegetation cover 16.0 22.0 
Maximum - total vegetation cover 62.0 74.0 
Stnd. Skewness - total vegetation cover -0.74 0.89 
Stnd. Kurtosis - total vegetation cover -0.51 -0.28 
Median - total vegetation cover 47 43 
   
Average - total inorganic cover 27.3 24.7 
Variance - total inorganic cover 98.2 118.4 
Standard deviation - total inorganic cover 9.9 10.9 
Minimum - total inorganic cover 8.0 2.0 
Maximum - total inorganic cover 38.0 46.0 
Stnd. Skewness - total inorganic cover -1.109 -0.228 
Stnd. Kurtosis - total inorganic cover 0.605 -0.101 
Median - total inorganic cover 28 25 
   
Average - litter cover  29.3 30.7 
Variance - litter cover    146.2 107.484 
Standard deviation - litter cover 12.1 10.4 
Minimum - litter cover  18.0 8.0 
Maximum- litter cover    52.0 46.0 
Stnd. Skewness  - litter cover 1.114 -0.535 
Stnd. Kurtosis- litter cover 0.076 -0.514 
Median - litter cover 25.0 32 
Mining Act Reclamation Bureau 1996. CLOSEOUT PLAN GUIDELINES FOR EXISTING 
MINES. April 30, 1996. Mining and Minerals Division, New Mexico Energy, Minerals and Natural 
Resources Department, 2040 S. Pacheco St., Santa Fe, New Mexico Available online at: 
http://www.emnrd.state.nm.us/MMD/MARP/Documents/MARP_Closeout_Plan_Guidelines_Main_
Text.pdf 

 
 
 
 
 
 
 



 

Table 2:  Confidence intervals for each mean and the difference between the means. 
 

Value 95.0% confidence interval 
mean of total vegetation cover along 
undisturbed Transects 

43.5 +/- 14.0 

mean of total vegetation cover along 
potentially disturbed transects 

44.6 +/- 6.4 
 

difference between the means of total 
vegetation cover assuming equal variances 

-1.1 +/- 12.6 

  
mean of inorganic cover along potentially 
undisturbed lines 

27.3 +/- 8.3 

mean of inorganic cover along potentially 
disturbed lines 

24.7 +/- 5.1 

difference between the means of inorganic 
cover samples with equal variances 

2.6 +/- 9.1 

  
mean of litter cover along potentially 
undisturbed lines 

29.3 +/- 10.1 

mean of litter cover along potentially 
disturbed lines 

30.7 +/- 4.9 
 

difference between the means of litter 
cover samples with equal variances 

-1.5 +/- 9.3 

 
The confidence interval for the difference between the means of inorganic cover (bare ground, 
gravels and rock) extends from -6.6 to 11.7 (Table 2).  Since the interval contains the value 0.0, 
there is not a statistically significant difference between the means of the two samples at the 
95.0% confidence level.  The T-tests (t = 0.57; P-value = 0.57) also arrived at the same 
conclusion.  P-values below 0.05 indicate significant differences between the two means. An F-
test was used to compare the variances of the two samples and indicated that there is not a 
statistically significant difference between the standard deviations of the two samples at the 
95.0% confidence level.  Median values for each population were also compared using the 
Mann-Whitney (Wilcoxon) W test. There was no statistically significant between the median 
values of the two samples (Table 1) at the 95.0% confidence level. 
 
The confidence interval for the difference between the means of litter cover extends from -10.79 
to 7.89.  Since the interval contains the value 0.0, there is not a statistically significant difference 
between the means of the two samples at the 95.0% confidence level.  The T-tests also arrived at 
the same conclusion; t = -0.32, P-value = 0.75. P-values below 0.05 indicate significant 
differences between the two means. An F-test to compare the variances of the two samples was 
run and the results were consistent with the confidence intervals constructed for each standard 
deviation and for the ratio of the variances, which indicated that there is not a statistically 
significant difference between the standard deviations of the two samples at the 95.0% 
confidence level.  Median values for each population were also compared using the Mann-
Whitney (Wilcoxon) W test. There was no statistically significant difference between the median 
values of the two samples (Table 1) at the 95.0% confidence level. 














