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1. INTRODUCTION 

Chino Mines Company (Chino) operates an open pit copper mine, milling, and solution extraction-

electrowinning (SX/EW) facility near Silver City, New Mexico.  Chino is evaluating reclamation 

options with respect to meeting applicable requirements of the New Mexico Water Quality Control 

Act (WQA), the Water Quality Control Commission (WQCC) Regulations, and the New Mexico 

Mining Act (NMMA). Chino is permitted as an existing mine (No. GR009RE) with the New 

Mexico Mining and Minerals Division (MMD).  

 

In the North Mine Area (NMA), the Kneeling Nun Rhyolite was approved by the MMD as suitable 

cover in Permit GR009RE.  The New Mexico Environmental Department (NMED) indicated that 

the cover shall consist of volcanic rock (such as the Kneeling Nun Rhyolite Tuff or Sugarlump 

Tuff formations) under Discharge Permit 1340. Chino has completed test plot and characterization 

studies to evaluate the suitability of the reclamation material on the Upper South Stockpile. The 

Reclamation Cover Material (RCM) on the Upper South Stockpile (USSP) is composed 

predominantly of Santa Rita Stock and Colorado Formation with minor amounts of late-stage 

intrusive dikes and sills.  These materials occur in association with the Kneeling Nun Rhyolite in 

the USSP and in other stockpiles subsequently designated for use as cover materials at Chino.   

 

In addition to the known RCM sources, Chino has been evaluating options to stockpile or identify 

alternative RCM borrow sources closer to facilities to be reclaimed. Based on geologic information 

around the Lambright Stockpile, Chino identified possible cover sources associated with the Rubio 

Peak Conglomerate east of the Lampbright area (Figure 2). Chino took steps to further investigate 

the Rubio Peak Conglomerate (RPF), which is an unmineralized volcanic formation.  

 

This as-built report was developed in response to a request from the MMD after reviewing the 

North Lampbright Stockpile closure plan (comment letter dated May 24, 2016).  This report 

provide details concerning the characteristics and extent of the RPF (Section 2) and a description 

of the methods used to develop a demonstration plot to assess the ability of the materials for 

reclamation (Section 2). Section 3 provides a summary of the future activities that will be 

conducted at the site. 
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Field reconnaissance surveys were conducted in the summer of 2014 to assess the character and 

general suitability of the RPF as a cover material.  After extensive field inspections of the material 

by a geologist, samples were collected for lab analysis. Five soil samples were collected and 

shipped to Energy Laboratories in Billings, MT for chemical and physical analyses. Sample 

locations are presented in Figure 2. Samples were analyzed for pH, electrical conductivity, particle 

size, saturation percentage, lime, and sand, silt, and clay. The chemical and physical properties of 

the cover materials are summarized in Table 1; the laboratory data are included in Appendix A.  

 

 

 

The cover materials are moderately coarse-textured, represented mainly by sandy loams. The 

samples were slightly to moderately alkaline ranging from pH 7.6. to 7.9.  Acid base accounting 

was not performed because the samples lacked any field evidence of sulfide mineralization.   

 

In addition to characterizing the materials, Chino estimated the areal extent and the volume of 

Rubio Peak Conglomerate (RPF) available north east of Lampbright Stockpile.  The volume of 

material available was estimated based on the thickness and areal extent of the deposit. An 

exposure of the Rubio Peak in an adjacent tributary, which lies approximately 500 feet from the 

demonstration plot is approximately 30 feet thick. The aerial extent of the unconsolidated Rubio 

TABLE 1 

 

Rubio Peak Conglomerate - Laboratory Results 

 

Sample Coarse Frags 

(%) 

Sand/Silt/Clay 

(%) 

Texture pH 

(SU) 

Saturation 

(%) 

Conductivity 

(mmhos cm-

1) 

Lime 

(%) 

RB1-0703 44 80/12/8 LS 7.6 28.4 0.8 3.7 

RB2-0703 29 76/13/11 SL 7.8 25.4 0.7 3.7 

RB3-0703 39 72/16/12 SL 7.9 25.9 0.5 2.7 

RB4-0703 60 75/14/11 SL 7.7 27.9 1.0 3.6 

RB5-0703 43 76/16/8 SL 7.7 24.8 0.6 4.2 

Mean 43 76/14/10 SL 7.74 26.5 0.7 3.6 
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Peak Formation was mapped in the field and occupies approximately 192 acres.  Thus, using a 

minimum thickness of 30 feet, approximately 9,300,000 yd3 of Rubio Peak Conglomerate is 

available as RCM.   

 

2. Rubio Peak Demonstration Plots  

After determining that the RPF was suitable from a chemical and physical perspective, Chino 

constructed a demonstration plot to assess vegetation establishment on the materials.  The primary 

goal for the RPF demonstration plot is to evaluate the overall revegetation success on the RPF.  

The secondary goal is to assess mulching techniques and a variation of the seed mix.  This report 

documents final configuration of the demonstration plot, seed mix and seeding method as well as 

as-built diagrams of the demonstration plots. 

 

2.1. Test Plot Design and Construction  

In March 2015, Chino selected an area of the Rubio Peak Conglomerate that was as close to a 3:1 

slope as possible on the south facing outslope.  The vegetation and soil were stripped off the surface 

using Caterpillar D6 dozer exposing the Rubio Peak Conglomerate Formation. Figure 4 shows the 

pre-existing and post grading topographical maps.  The final slope gradient is 5:1.  The stripped 

material was used to construct berms to prevent run-on from the surroundings. The subgrade was 

ripped to about 3 feet deep to emulate a cover system.  

 

The demonstration plot area is approximately 1.3 acres in area and is separated into two treatments 

including mulching prior to seeding and mulching after seeding. Mulching prior to seeding has 

been practiced at other FMI sites and yielded a positive vegetation response. Chino used this 

opportunity to test this concept locally. Figure 3 shows the treatment areas. The slope length on 

the plots is approximately 230 feet.  

 

2.2 Revegetation 

The demonstration plot was revegetated in a manner consistent with requirements of Appendix C 

of Permit GR009RE. The revegetation operations were performed by Freeport-McMoRan seeding 

crew on May 20, 2015. Operationally, the revegetation procedures included: 1) scarification and 

seedbed preparation, 2) seeding, and 3) mulching and crimping. The seed mix deviated from the 
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primary seed mix in Appendix C of the MMD permit modification 06-3 to accommodate the 

availability of seeds and also to experiment additional species Chino will be proposing to use based 

on their performance. The experimental species are all native to the Desert Southwest region. The 

seed mix and seed tags can be found on Appendix B of this report.  

 

2.2.1 Scarification and Seeding  

Scarification was performed on the contour at a depth of 8-12 inches.  The seed were drilled and 

broadcast simultaneously using a modified rangeland drill with depth control bands, packer 

wheels, agitators and augers, and picker wheels. The light and fluffy seeds were allowed to fall 

freely behind the drill and were covered using chain drags pulled behind the drill. Compact seeds 

were drilled to promote proper seed placement. 

 

2.2.2 Seed Mix 

The seed mix applied on Lampbright demonstration plot is listed in Appendix B.  The seed mix 

included 10 warm season grass, 8 cool season grass, 11 forb, and 7 shrub species. The seed mix 

deviated from the typical seed mix in Appendix C of Permit GR009RE and included a number of 

experimental species native to the Desert Southwest region.    

 

2.2.3 Mulching 

Certified weed-free, long-stem, native hay was supplied by Rocky Mountain Reclamation and used 

to mulch the test plots. The mulch was delivered in square bales originating from Kansas and 

Oklahoma. Specially-adapted mulch-spreading equipment pulled behind a 4-wheel drive tractor 

was used to uniformly spread the mulch at the rate of about 2.0 tons per acre. The mulch was then 

crimped 3 to 4 inches into the cover using a disc harrow with straight coulter discs spaced 

approximately 6 to 8 inches apart. The crimping operation was performed on the contour. 

 

3.0 Future Work 

Chino will continue to monitor plots to document vegetation establishment and to determine the 

relative effectiveness of the mulch treatments. The ultimate disposition of the demonstration plot 

study will be determined in consultation with the MMD and NMED. The incremental water 
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holding capacity of the cover will be provided at a later time. Visual vegetation monitoring this 

past year revealed that germination was successful and plant establishment was favorable.   
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Figure 5. Caterpillar D6 ripping through the RPF 
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Figure 6. Test Pit 
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Figure 7. Surface Condition prior to RPF Demonstration Plot Construction 

(March 4, 2015) 
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Figure 8. RPF Demonstration Plot Surface Condition Two Months After Seeding 
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Figure 9. RPF Demonstration Plot Surface Condition Seven Months After Seeding 

(November 5, 2015) 
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