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1.0 INTRODUCTION  

Freeport-McMoRan Chino Mines Company (Chino) operates an open-pit copper mine, concentrator, and 

solution extraction electrowinning (SX/EW) plant located approximately 10 miles east of Silver City in Grant 

County, New Mexico (Figure 1-1). Chino is proposing to construct a waste rock stockpile over an area that 

includes the footprint of Reservoir 9, south of the Santa Rita Open Pit (Figure 1-2). The proposed project is 

located on lands owned by the BLM. 

The construction and location of the 9 Waste Rock Stockpile (9 WRS) is necessary to effectively store mine 

rock at strategic locations near the open pit and as other stockpiles are filled to capacity. The reclamation 

plan proposed in this closure/closeout plan (CCP) is intended to meet all state and federal mine reclamation 

and environmental regulations. 

The proposed 9 WRS footprint partially extends beyond the currently approved Mining and Minerals 

Division (MMD) of the Energy, Minerals, and Natural Resources Department Santa Rita Beneficiation 

Design Limits (design limits) boundary. Thus, Chino requests that the design limits be expanded to the 

south to facilitate the construction of the proposed stockpile and associated infrastructure. The proposed 

9 WRS will increase the design limits by approximately 248 acres (Figure 1-3). The current mine permit 

boundary already includes the location of this proposed stockpile and no increase is necessary.  

1.1 Purpose of Plan  

The purpose of this CCP is to present a reclamation plan consistent with all applicable federal and state 

regulatory requirements and permit conditions so that a financial assurance cost estimate can be calculated 

to meet the financial assurance requirements of Part 19.10.12 NMAC. The reclamation plan will 

demonstrate, where required, that the disturbed area will be reclaimed to a condition that allows for the re-

establishment of self-sustaining ecosystem as well to meet the closure requirements of Section 

20.6.7.33NMAC.  

1.2 Plan Organization  

This CCP consists of the following sections: 

 Section 1.0 provides an overview of the CCP for the proposed 9 WRS; 

 Section 2.0 describes the permits associated with the mine; 

 Section 3.0 describes the existing facilities and current environmental setting at the Chino 
Mine and the proposed 9 WRS area; 

 Section 4.0 describes the proposed 9 WRS configuration; 

 Section 5.0 describes the proposed reclamation plan and associated design criteria and 
performance objectives for the proposed 9 WRS;  

 Section 6.0 describes the closure and post-closure monitoring plans for the proposed 
9 WRS along with contingency plans and reporting schedules;  
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 Section 7.0 provides details of the proposed post-mining land use and associated 
requirements for the proposed 9 WRS;  

 Section 8.0 presents a summary of the material take-offs and factors that will be applied 
in the capital and operations and maintenance (O&M) cost estimates associated with the 
proposed reclamation and post-closure monitoring plans presented in Sections 5.0 
and 6.0; 

 Section 9.0 presents the proposed reclamation schedule associated with this CCP; 

 Section 10.0 is the signature page for the CCP; and 

 Section 11.0 lists the references used in preparation of this CCP. 

The following appendix is also included in the CCP: 

 Appendix A includes the earthwork cost estimate process report and reclamation design 
drawings that illustrate the CCP for the proposed 9 WRS.  

1.3 Regulatory Authority  

In 1993, the New Mexico legislature enacted the New Mexico Mining Act (NMMA) that requires closeout 

plans to be developed for applicable mines. Rules to implement the requirements of the NMMA were 

promulgated in 1994. This plan was prepared to comply with applicable regulations and requirements 

stipulated in the NMMA (NMAC Title 19, Chapter 10, Part 5), New Mexico Water Quality Act (NMWQA), 

and the New Mexico Water Quality Control Commission (NMWQCC) Regulations (NMAC Title 20, 

Chapter 6, Parts 2 and 7). In 2013, NMED adopted new rules for the copper mining industry (Copper Mine 

Rules Section 20.6.7 NMAC), which have been addressed in this CCP.  

1.4 Development of CCP Cost Estimates  

This CCP provides the engineering basis for the regulatory review of the financial assurance (FA) cost 

estimate assuming a default scenario, whereby a third party contractor completes the reclamation work. 

The CCP includes the information required by 19.10.5.506 – 19.10.5.508 NMMA and 20.6.7.33 NMAC, 

such as topographic maps, key design criteria, design drawings, engineering take off quantities, and 

reclamation schedule. The CCP is in support of and relies on the knowledge and experience of previous 

site specific studies, reports, and CCP submittals. With state approval of the CCP basis, the FA current and 

net present value calculations will be submitted for MMD and NMED approval (19.10.12.1201 NMMA and 

20.6.8 NMAC). Outlined in Section 8.0 and detailed in Appendix A is the basis upon which these FA cost 

estimates will be developed. 
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2.0 PERMITS AND DISCHARGE PLANS 

Chino conducts its mining operations pursuant to numerous state and federal regulations. Table 2-1 lists 

all state and federal permits, and permit numbers in association with the CCP.  
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3.0 EXISTING SITE CONDITIONS  

The following sections describe the site-specific characteristics of the proposed 9 WRS area.  

3.1 Description of the Proposed 9 WRS Area  

The proposed 9 WRS is in the North Mine Area (NMA) in an area currently occupied in part by the 

operational 9 Reservoir (Figure 1-2). The proposed stockpile lies within the open pit surface drainage area 

(OPSDA). Mine stockpiles, the open pit, and roads are located to the north, east and west of this site. The 

topography consists of steeply sloping bedrock controlled mountain slopes. Two small ephemeral 

drainages, former tributaries to Whitewater Creek, run roughly from south to north through the valley and 

terminate in the 9 Reservoir.  

The canyon rock is composed of Tertiary rhyolitic tuff of the Kneeling Nun Formation that is hundreds of 

feet thick (Figure 3-1). The slopes are vegetated with trees, forbs, grasses and shrubs. The proposed 

9 WRS will cover approximately 159 acres at final build out, including approximately 99 acres outside the 

current design limit boundary, and 60 acres within the current design limit boundary (Figure 1-3). Two 

groundwater monitoring wells are currently located around the proposed 9 WRS, with one lying within the 

proposed stockpile footprint (526-96-15). This well will be abandoned as the proposed 9 WRS expands in 

accordance with Article 72-12 NMSA, all applicable New Mexico Office of the State Engineer (NMOSE) 

regulations, and the NMED Monitoring Well Construction and Abandonment Guidelines. Chino is currently 

installing additional ground water monitoring wells (20.6.7.28) within the proposed 9WRS area.  

3.2 Past and Current Land Uses  

Mining has been the principal land use and economic support for the area since open-pit mining began in 

1910. Current land uses in the immediate vicinity of the proposed 9 WRS include mining and wildlife habitat. 

Additional surrounding land uses outside the mine permit area include private residences, ranching, mining, 

recreation, and wildlife habitat. Recreation outside the permit area includes camping, picnicking, hunting, 

off-road vehicle use, hiking, horseback riding, and bicycling.  

3.3 Environmental Setting  

The following sections present various aspects of the NMA and proposed 9 WRS area, including its 

topography, geology, climate, hydrology, soils and vegetation, wildlife, and material characteristics. 

Reservoir 9 is currently located in the approximate site of the proposed stockpile. The reservoir is located 

in the OPSDA based on monitoring well ground water data, topographic and geologic controls, and past 

and present surface water flow conditions. At this location surface water flows from south to north, and 

reservoir seepage continues to flow to the north into the open pit.  
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3.3.1 Topography  

The general topography of the proposed 9 WRS area is depicted on Figure 3-1. Chino operations in the 

NMA are located near the base of the Cobre Mountains. The proposed 9 WRS area occupies an ephemeral 

valley that terminates at a mine haul road. The natural ground surface elevation ranges from approximately 

6,625 feet above mean sea level (ft amsl) in the vicinity of Reservoir 9 to approximately 7,250 ft amsl along 

the ridge tops located south and east of the proposed stockpile area. The proposed 9 WRS area is bounded 

on the north by a haul road, the Upper South Stockpile, and the open pit. To the east, west and south are 

bedrock ridges composed of outcrops of rhyolitic tuff.  

3.3.2 Geology  

Chino lies in the transition zone between the Colorado Plateau and the Basin and Range physiographic 

provinces. The Santa Rita ore deposit that has been mined at Chino lies in the southeastern corner of the 

Central Mining District (Rose and Baltosser, 1966). Figure 3-1 shows a geological map of the proposed 

9 WRS area. The area is underlain mostly by welded rhyolitic tuff associated with the Tertiary Kneeling Nun 

Formation and other Tertiary basaltic andesite rocks that form the ridges around the area (Jones et al., 

1967). The Kneeling Nun Tuff and basaltic andesite volcanic flows are relatively flat lying in this area.  

The main geologic units within the proposed 9 WRS area consist of, from youngest to oldest: 

 Tertiary Basaltic Andesite Flows (Tba); 

 Tertiary Tuff (Tcb), composed of white pumiceous and massive crystal tuffs; and the  

 Kneeling Nun Rhyolite (Tk), composed of grayish-red welded rhyolitic crystal tuff. 

A northeast trending fault called the Martin Fault has been mapped through the proposed 9 WRS area 

(Figure 3-1). The Martin Fault is a high angle normal fault that forms a half graben with small to modest 

displacement downward to the southeast.  

3.3.3 Climate  

The Chino Mine is located in a semiarid region in southwestern New Mexico, with elevations ranging from 

about 5,200 to 7,700 ft amsl. The climate at Chino is warm and dry, with mean annual precipitation of about 

16 inches (400 mm) and a mean annual temperature near 50°F (10°C). Precipitation falls mainly as rain, 

but snow may occur from November to March. Most of the precipitation in the area falls during July through 

October in the form of rain during short, intense, thunderstorms. About 60 percent of the precipitation falls 

during the summer months. Monthly precipitation is generally less than an inch per month from November 

through June, peaks in July, August, and September with between 2 and 3 inches per month, and generally 

falls to about 1 inch in October. Annual precipitation averages 17.2 inches at the Santa Rita weather station 

(elevation of 6,312 ft amsl), which is located about 1,000 feet to the west of the Santa Rita Open Pit.  
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Evaporative demand in this region is high and annual evaporation far exceeds annual precipitation. Annual 

potential evaporation measured near the nearby former Reservoir 3A area is estimated at approximately 

75 inches per year.  

3.3.4 Surface Water Hydrology 

The proposed 9 WRS area lies within the former upper reaches of the Whitewater Creek watershed. Surface 

water discharge in this small basin is now collected in Reservoir 9 to prevent discharge, towards the north, 

into the Santa Rita Pit. High ridges separate the Whitewater Creek watershed from the Martin Canyon and 

Rustler Canyon watersheds, which drain towards the south. No permanent streams are present in the 

proposed 9 WRS area, but two small ephemeral drainages run roughly from south to north through the 

valley and terminate in Reservoir 9.  

3.3.5 Groundwater Hydrology 

Groundwater hydrology at the Chino Mine has been analyzed for several decades with the most recent 

comprehensive report entitled Chino Mines Company DP-1340 Condition 83 – Hydrologic Study Final 

Report submitted in June of 2007. Twice a year, potentiometric maps are submitted to the agency based 

on groundwater elevation data collected in a monitoring well network system located within the NMA. 

Conditions are stable and show that the ground water system within the vicinity of the proposed 9 WRS is 

within the area of hydrologic containment and seepage flows north toward the Santa Rita open pit where it 

is contained. Under separate application to DP-459, additional groundwater information will be supplied for 

the area described in this CCP. Groundwater is encountered at an elevation of approximately 6,655 ft amsl 

in the immediate vicinity of the proposed 9 WRS (at well 526-96-15).  

3.3.6 Soils and Vegetation 

The soils in the Chino area were mapped by the U.S. Soil Conservation Service (SCS) (Parnham et al. 

1983). The SCS map units were composed primarily of complexes of soil series and miscellaneous land 

areas. The dominant soils in the northern portion of the survey area (Luzena and Muzzler series) are 

shallow (<50 cm [centimeters]) and fine-textured with moderate to high rock fragment contents. The soils 

in the uplands are mostly shallow, although moderately deep (50 to 100 cm) and deep (>100 cm) soils 

occur to a minor extent. The soils in the valley bottoms are generally deep, vary considerably in texture, but 

tend to be somewhat coarser textured than the upland soils. The proposed 9 WRS area consists of a weakly 

dissected pediment with moderate to steep rocky slope segments. 

The distribution of native vegetation around Chino is locally complex and reflects the combined influences 

of environmental gradients (soils and climate), disturbance histories (drought, floods, fire, and predation) 

and management practices. The major structural characteristics of vegetation are controlled primarily by 

the prevailing environment gradients. The vegetation at Chino was classified using the nomenclature and 

hierarchical classification of the U. S. National Vegetation Classification (USNVC) system (Grossman et al., 
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1998) and mapped at the Alliance level, which represents the sixth tier in a seven-tiered hierarchy. The 

vegetation alliances in the area surrounding Chino (DBS&A, 2000) are listed in Table 3-1. Golder evaluated 

terrestrial habitats in the proposed 9 WRS area in 2016 and confirmed that the USNVC alliances present 

in the area consist of the Alligator Juniper-Oak Woodland Alliance and the Alligator Juniper-Oak/Grama 

Woodland Alliance.  

The Alligator Juniper-Oak Woodland Alliance habitat is characterized by open stands of oaks such as grey 

oak (Quercus grisea) and emory oak (Q. emoryi), junipers (alligator [Juniperus deppeana] and/or one-seed 

juniper [J. monopsperma]) and piñon pine (Pinus edulis), with canopy cover ranging from 10 to 50 percent. 

This alliance covers roughly 60% of the valley, with the densest woodland primarily on the northwest facing 

slopes in the southern half of the study area. This alliance is present throughout the proposed 9 WRS area, 

with the exception of about 15% area covered with reservoir and disturbed area surrounding it. The Alligator 

Juniper-Oak/Grama Woodland Alliance habitat is also dominated by oaks and alligator juniper, with 

occasional piñon pine, but with lower tree canopy cover (3 to 8 percent). The understory contains dense 

grama (Bouteloua spp.) and muhly (Muhlenbergia spp.) grasses. Beargrass is a common member of the 

shrub component. This alliance covers roughly 25% of the Reservoir 9 valley. This alliance is represented 

in scattered areas throughout the proposed stockpile site but primarily on the shallower, upper slopes on 

the south side of the valley.  

Trees in the area are predominantly juniper and oak species (Quercus spp.), with occasional piñon pine. 

Common shrubs observed include banana yucca (Yucca baccata), mountain mahogany (Cercocarpus 

montanus), beargrass (Nolina microcarpa), Parry’s agave (Agave parryi) in rocky areas, and Apache plume 

(Fallugia paradoxa). Common grass species observed included Muhlenbergia spp., Harvard’s three-awn 

(Aristida havardii), sand dropseed (Sporobolis cryptandrus), spike dropseed (Sporobolis contractus), hairy 

grama (Bouteloua hirsuta), blue grama (Bouteloua gracilis), sideoats grama (Bouteloua curtipendula), 

feather fingergrass (Chloris virgata), cane bluestem (Bothriochloa barbinodis), and Tufted lovegrass 

(Eragrostis pectinacea).  

Herbaceous species observed included golden crown beard (Verbesina encelioides), Large petalled wild 

onion (Allium macropetallum), scarlet hedge-nettle (Stachys coccinea), southern mountain paintbrush 

(Castellija austromonana), Fendler rockcress (Arabis fendleri), Wright’s cudweed (Pseudognaphalium 

canescens), canyon morning glory (Ipomoea barbatisepala), Carruth’s sagewort (Artemisia carruthii), 

Fendler globemallow (Sphaealcea fendleri), yellow blanket flower (Gaillardia pinnatifida), shepherd’s purse 

(Capsella bursa-pastoris), rock fern (Polystichum sp.), antelope horns milkweed (Asclepias asperula), bahia 

(Amauriopsis disecta), Erigeron spp., and spurge (Chamaesyce spp.). 
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3.3.7 Wildlife 

The proposed 9 WRS area is not expected to markedly change wildlife populations in the area because 

similar habitat occurs extensively on undisturbed mine property and in adjacent nearby areas. Chino 

contracted Golder to conduct a pedestrian wildlife survey of the proposed 9 WRS area in July 2016. The 

results of this survey indicated that the vegetated portions of the proposed 9 WRS area provide potential 

foraging, breeding, and nesting locations for different wildlife species. Twenty-nine wildlife species or their 

sign were observed during the July 20, 2016 site visit (Table 3-2). Most inhabited the juniper-oak woodland 

habitat. These included 20 birds, 4 mammals, 1 amphibian and 4 reptiles. Invertebrates were not recorded 

during the site visit, though several were seen. The most common birds observed were spotted towhees, 

house wrens, house finches, and western wood-pewees. The most common mammal sighted were rock 

squirrels. A mule deer was sighted on the northeast side and tracks and pellets were seen throughout the 

survey area. Southwestern fence lizards and crevice spiny lizards were the most common reptiles seen 

throughout the area, in both the alligator juniper-oak/grama woodland and juniper-oak woodland alliances. 

One amphibian species occurred in the area, the canyon tree frog which was sighted on the southwest side 

of the valley in the juniper-oak woodland habitat.  

No State or Federal special-status (threatened or endangered) species of wildlife or plants were observed 

in the area during the survey. Potential habitat for bats may occur in the form of crevices in the rock 

outcrops, but no roosts were positively identified. Surveys for Piños Altos flameflower were conducted in 

representative areas, but none were found.  

3.3.8 Material Characteristics 

Stockpile and cover borrow source materials found at the Chino Mine have previously been characterized 

with respect to their chemical composition and physical properties.  

Stockpile Materials 

On February 17, 2015, Chino submitted an updated material handling plan to NMED as part of the Master 

Document. Chino continually characterizes mined materials during operations and uses the information to 

route ore and waste rock to appropriate stockpile storage facilities. The material placed in the 9 WRS will 

not contain ore-grade copper, but will be mineralized. Waste rock stockpiles in the arid Southwest produce 

little stockpile seepage relative to leach stockpiles, however, a waste rock stockpile containment plan is 

proposed under the operating discharge permit (20.6.7.21 NMAC) and shall be performed in accordance 

with the applicable engineering requirements of Subsection B of 20.6.7.21 NMAC and 20.6.7.17 NMAC. 

Chino believes the proposed stockpile is located inside the OPSDA (20.6.7.21.B.2 NMAC) based on site 

hydrologic studies. Chino is also currently installing additional ground water monitoring wells within the 

proposed 9WRS area that will provide additional ground water level and water quality data for the area. 
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Chino under the operating permit and with NMED guidance will establish a monitoring well network and 

corresponding water quality sampling program. The monitoring well data will be used to demonstrate 

compliance with applicable rules.  

Borrow Materials 

Agency approved or conditionally approved borrow material will be used as Reclamation Cover Material 

(RCM). All RCM are tested in accordance with the approved borrow material handling plans. The RCM is 

overburden that consists of a heterogeneous mixture of unmineralized and weakly mineralized earthen 

materials. The suitability of the RCM have been demonstrated as part of the Chino Test Plot program. The 

fine-earth fraction of the RCM is mostly medium- and moderately coarse-textured with clay contents ranging 

from about 10 to 20%. The rock fragment content of the RCM ranges from about 35 to 65% by volume. The 

results from the 2015 vegetation surveys of the stockpile test plots and Rustler Canyon reference area 

indicate that the unamended, mixed lithology cover material used at the test plots is capable of supporting 

a diverse self-sustaining ecosystem (Golder, 2015 and 2017). These data demonstrate that the vegetation 

on the test plots meets or is on a trajectory to meet vegetation success standards. A 3-foot thick cover 

constructed from the RCM meets the water holding capacity requirements specified by the Copper Mine 

Rules Section 20.6.7.F (Golder, 2016).  
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4.0 PROPOSED 9 WRS OPERATIONAL CONFIGURATION 

The proposed 9 WRS will be constructed with waste rock mined from the Santa Rita Open Pit. The proposed 

9 WRS at final build-out is presented on Figure 1-3. The stockpile is located at the southern periphery of 

the mine and will cover approximately 159 acres. Other stockpiles and the open pit are adjacent to this 

location. A process water reservoir (Reservoir 9) is currently located in the northern end of the valley. At 

final build-out, the top of the stockpile will be at an elevation of approximately 7,000 ft amsl. The stockpile 

will be constructed by end dumping in lifts approximately 50 feet high. The outslope of the stockpile will be 

built at angle of repose with between 80 to 100-foot wide benches on each lift, which will result in an overall 

slope of approximately 3.5H:1V. This operational outslope design will facilitate reclamation at closure, 

because it allows attainment of the 3H:1V interbench slopes with minimal regrading. The top surface will 

be nearly level, but will be graded at closure to meet the minimum requirements (Figure 1-3).  
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5.0 PROPOSED 9 WRS RECLAMATION PLAN 

This section presents the reclamation plan and associated design criteria for closure/closeout of the 

proposed 9 WRS. Reclamation design criteria were developed in consideration of the site-specific 

conditions that exist at Chino including soil, ecological, operational, and economic constraints. The 

reclamation design criteria conform to the closure requirements described in Section III of DP-1340, 

20.6.7.33 NMAC, and Section 8 of MMD Permit GR009RE. Conceptual level reclamation design drawings 

for the proposed 9 WRS are presented in Appendix A. Final designs for reclamation of this facility will be 

prepared and submitted to the agencies as part of the CDQAP.  

Performance objectives and design criteria were developed with the intent of meeting the NMWQA, 

NMWQCC Regulations and NMMA Rules. The reclamation designs were developed to provide sufficient 

information to calculate the financial assurance cost estimate. A summary of the key design criteria for the 

9 WRS are presented in Table 5-1, and are consistent with the requirements specified in Section 20.6.7.33 

NMAC. The reclamation performance objectives for the 9 WRS include:  establishment of a self-sustaining 

ecosystem; create a post mining land use of wildlife habitat; and control discharges of water that have the 

potential to generate leachate and cause an exceedance of applicable standards.  

Structural Stability 

The operational 9 WRS will be constructed to allow for efficient closure of the facility and to ensure that the 

Copper Rules (20.6.7.33.B NMAC) slope stability requirements are met. The stockpile is abutted by natural 

hillsides on all but the north side. On the north side, the stockpile abuts a mine haul road embankment. The 

overall outslope following reclamation will be approximately 3.5H:1V and up to approximately 250 feet high. 

Based on a comparison of this configuration to the cross sections of waste and leach stockpiles evaluated 

in (Golder, 2007b; 2008) it is expected that the proposed stockpile will meet the slope stability criteria of 

20.6.7.33.B NMAC.  

Stockpile Erosion and Drainage Control 

The proposed reclamation design meets the criteria stipulated in permit GR009RE, DP-1340 and Section 

20.6.7.33.C NMAC. Erosion and drainage control for the stockpile will be achieved by regrading, 

construction of stormwater conveyances, and revegetation. Upon reclamation, the 9 WRS top surface will 

be graded to a minimum final grade of 1% and covered to direct non-impacted stormwater to designated 

discharge areas. Armored channels, perimeter berms, and hydraulic structures will be designed to control 

erosion and safely convey stormwater. The stockpile inter-bench outslopes will be graded to at least 

3.0H:1V with uninterrupted slope lengths of no greater than 200 feet. Stormwater will be controlled using 

conventional terrace channels integrated to two downdrains, one on the northwest and the other on the 

southwest side of the stockpile (Appendix A). Erosion control will be achieved by storm water conveyance 

channels, stable outslopes, suitable cover material and revegetation.  
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Run-on from the surrounding terrain will be controlled by perimeter channels located around the 9 WRS 

(Appendix A). All channels will be designed to accommodate the peak discharge resulting from the 

100-year, 24-hour storm event. The perimeter channels will direct surface water flows around the perimeter 

of the stockpile and ultimately northward toward the open pit.  

Temporary erosion control measures may be provided during the construction and early vegetation 

establishment periods. These measures may include, but are not limited to, berms, mulch, straw bales, silt 

fences, and minor corrective regrading. All construction will be in compliance with federal and state 

regulations for temporary storm water control.  

Stockpile Cover and Revegetation Specifications 

Finish grading of the stockpile subgrade will be performed based on pre-construction surveys. Earth moving 

equipment such as bulldozers and motor graders will be used to smooth the surfaces and facilitate access 

for supplemental cover placement and mulching/seeding. Stockpile covers will be placed according to the 

following criteria: 

9 WRS Cover and Grading 

Top Surface Cover Thickness 36 inches 

Outslope Cover Thickness 36 inches 

Top Surface Grade 1.0 to 5% 

Slope (Inter-Bench Slope) 3H:1V max. 

The reclamation designs and the associated estimated reclamation quantities presented in Appendix A 

indicate that the cover requirement for the 9 WRS is approximately 780,208 yd3. Overburden material that 

has been stored at the Upper South Stockpile is the primary source of cover material for the 9 WRS.  

Revegetation of the covered surfaces will be achieved by seeding with a variety of native and adapted 

grasses, shrubs, and forbs in accordance with Appendix C of Permit GR009RE and applicable 

modifications. The planned seed mix is discussed in Section 7.0.  
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6.0 CLOSURE & POST-CLOSURE MONITORING, REPORTING, AND 

CONTINGENCY PLANS 

Closure and post-closure monitoring, reporting, and contingency plans are described in Chino’s current 

operational DP-493, DP-1340, and the MMD Permit. All the closure and post-closure ground water, surface 

water, seep, spring, and piezometer monitoring data will be reported under the appropriate discharge permit 

and in accordance with DP-1340 (NMED, 2003). Chino will submit to NMED quarterly reports summarizing 

reclamation and post-closure activities on or before January 15, April 15, July 15, and October 15 of each 

year. Two potentiometric maps including data from all active monitoring wells, extraction wells, piezometers, 

seeps, and springs in the NMA (including the 9 WRS area) will be submitted to NMED in accordance with 

Section 20.6.7.35 NMAC.  

The MMD requires periodic monitoring of revegetation during the responsibility period to evaluate 

revegetation success. DP-1340 requires the development of post-closure monitoring and contingency plans 

that are consistent with the terms and conditions of the applicable DP. The following sections summarize 

the general approach that will used to meet these requirements.  

6.1 Erosion and Drainage Control Structures 

The reclaimed 9 WRS will be visually inspected for signs of excessive erosion and significant erosion 

features will be mitigated to prevent future degradation of the site in accordance with Section 20.6.7.35 

NMAC and Section 8.N.1 of the MMD Permit. Chino will conduct inspections and submit reports of the 

reclaimed 9 WRS monthly for the first year following completion of reclamation construction activities, and 

quarterly thereafter. Additional erosion inspections will also be conducted after a one inch or more rain 

event. Chino will report evidence of excessive erosion and/or structural failures to the appropriate agencies 

(MMD, NMED, or NMOSE) in a timely manner. A written report detailing the nature and extent of the 

problem and a corrective action plan will be developed within 15 days after the problem is identified in 

accordance with Section 20.6.7.30 NMAC. 

As specified in Section 20.6.7.35 NMAC, Chino will routinely inspect and maintain all drainage channels, 

diversion structures, retention impoundments, and auxiliary erosion control features in accordance with 

professionally recognized standards, such as the Natural Resources Conservation Service.  

6.2 Water Quality Monitoring and Reporting 

Monitoring of site water quality will be accomplished through sampling and analysis of water in accordance 

with Section 20.6.7.35 NMAC. Water quality will be monitored throughout the post-closure period. The 

monitoring schedule, analytical requirements, location, and construction specifications for the monitoring 

wells will be determined in consultation with NMED. The analytical results will be reported to the NMED as 

specified in DP-1340 and Section 20.6.7.28 NMAC. 
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6.3 Revegetation Success Monitoring 

The reclaimed area will be monitored in accordance with 20.6.7.35.C NMAC, DP-1340, and Section 8.N.2 

of the MMD Permit after the final grading and the initial establishment of vegetation on the reclaimed land. 

Chino will conduct semi-quantitative vegetation monitoring during the third year after seeding. Quantitative 

vegetation monitoring will be performed at the sixth year after planting and for two of the last four years 

prior to bond release. Revegetation monitoring will include canopy cover, plant diversity, and woody stem 

density as specified in Section 8.N.2 of the MMD Permit (MMD, 2003a).  

6.4 Wildlife Monitoring 

Wildlife monitoring will be conducted in accordance to the approved work plan. The approved work plan 

includes deer pellet counts and bird diversity surveys conducted six years after seeding and two 

consecutive years prior to bond release. Results of the surveys will not be a condition of, or given 

consideration with regard to financial assurance release. 

6.5 Construction Quality Assurance Plan 

Pursuant to Sections 8.D.2.a and 8.E.2.a of the MMD Permit and 20.6.7.34.F and 20.6.7.34.G NMAC Chino 

will submit a CQAP to the MMD and NMED for approval no less than 180 days prior to regrading of the 

9 WRS and placement of any cover material for final closure. The CQAP will be followed by a CQAR to be 

submitted to the MMD and NMED within 180 days after completion of construction. 
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7.0 POST-MINING LAND USE DESIGNATION 

This section designates the PMLU for the 9 WRS based upon the requirements of the MMD Permit, NMMA 

Section 69-36-11.6, and Subparts 507.A, 507.B, and 508 of the NMMA Rules (MMD, 1996). PMLUs are 

specified in Section 3.G. of MMD Permit GR009RE. The approved PMLUs for Chino are wildlife habitat and 

industrial (MMD, 2003). Wildlife habitat is the primary PMLU for the majority of the Chino mine permit area 

and is the proposed PMLU for the 9 WRS. 

Reclamation of the 9 WRS will result in the development of an early-stage grass/shrub community that will 

provide a locally important increase in community-level diversity. Some infrastructure may have a 

post-mining wildlife use such as power poles for raptor perches and main roads for land management. 

Native vegetation will be established on the reclaimed area resulting in increased erosion protection, direct 

habitat improvement, and reduced percolation of water into the underlying materials relative to unreclaimed 

conditions. The proposed reclamation seed mix and seeding rates for the 9 WRS are presented in 

Table 7-1, and is in accordance with Appendix C of the MMD Permit and applicable modifications. These 

species have broad ecological amplitudes and will provide structural diversity. 

The proposed seed mix was selected to provide early establishment of ground cover, erosion control, and 

diversity in growth forms. The species selected for the 9 WRS have been successfully used in mine 

reclamation and range improvement projects in many parts of New Mexico, including the Chino Mine. The 

primary reclamation seed mix proposed includes cool and warm season grasses, perennial shrubs, and 

forbs. Depending on availability, alternate species may be substituted for the primary species. The seed 

mix is designed for application prior to the summer rains. Table 7-2 lists some of the major attributes of the 

vegetation selected for use at the 9 WRS. The selected vegetation will provide erosion control, promote soil 

development, and provide forage, seeds, and cover for small mammals and birds. The seed mix includes 

a number of valuable, nutritious forage and browse species that could be used by wildlife. 

7.1 Site-Specific Revegetation Success Guidelines 

Section 507.A of the NMMA rules (MMD, 1996) requires that the permit area of an existing mine be 

reclaimed to a condition that allows the establishment of a self-sustaining ecosystem appropriate for the 

life zone of the surrounding area unless it conflicts with the approved PMLU. Demonstration of the 

establishment of a self-sustaining ecosystem is made by comparison of the vegetation on the reclaimed 

areas to vegetation attributes on a reference area and/or technical standards (MMD, 1996). 

New disturbances located outside the current design limit will meet the reclamation standards set forth in 

19.10.5.507 NMAC and will also comply with the new unit standards set forth in 19.10.5.508.E NMAC. 

Disturbances located within the current design limit are considered existing mine units and will meet the 

reclamation standards set forth in 19.10.5.507 NMAC. Site-specific revegetation success guidelines for 
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each of these areas will follow the established permit conditions for vegetation cover, shrub density, and 

diversity. The numerical diversity guidelines for the Chino mine are listed in Table 7-3. 
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8.0 BASIS FOR CAPITAL AND OPERATION AND MAINTENANCE COST 

ESTIMATES 

This section summarizes the material take-offs and factors that will be applied in the capital and O&M cost 

estimates associated with the 9 WRS reclamation plan. A detailed cost estimate for the purpose of 

determining the value of the financial assurance performance bond will be prepared following approval of 

the proposed 9 WRS reclamation plan included in this CCP. The following sections provide the basis upon 

which these cost estimates will be developed.  

8.1 9 WRS Material Take-Offs 

The earthworks material takeoff for reclamation of the 9 WRS cost estimate was developed by Chino in 

accordance with standard engineering practice and is supported with data from various references and is 

fully documented in Appendix A. The material takeoffs for the major reclamation components are 

summarized below: 

9 WRS Reclamation Quantities1 

Item Quantity Units 

Earthwork 

Grading 640,954 cubic yards 

Bench Grading 14,085 linear feet 

Cover Material 780,208 cubic yards 

Cover and Revegetate 161 acres 

Surface Water Conveyance Channels 21,920 linear feet 

Riprap for Conveyance Channels 4,051 cubic yards 

Filter/Gravel Below Rip Rap 5,695 cubic yards 

Note: 

1 – Quantities developed by Chino 

8.2 Basis for Capital Cost Estimates 

The earthwork reclamation cost estimate will be based on a template originally created by the New Mexico 

Energy, Minerals and Natural Resources Department, Mining and Minerals Division (MMD, 1996). The 

estimate will include reclamation earthwork and site operations and maintenance costs and will be based 

on the reclamation designs for the 9 WRS included in Appendix A.  
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The unit rates that will be used to develop the cost estimate and equipment production factors are provided 

in Appendix A and are summarized below: 

 Labor Rates: With the exception of the truck driver rate all labor rates will be developed 
based on the New Mexico Department of Labor (DOL) Type H (Heavy Engineering) labor 
rates effective for 2016. These rates include the base, fringe benefit, and apprenticeship 
contribution rates.  

 Truck Driver Labor Rate: The base truck driver labor rate is assumed to be 90% of the 
New Mexico DOL base operator labor rate. Added to the base rate were fringe benefits, 
apprenticeship contributions, taxes, and Workman’s Compensation Insurance. 

 Equipment Rates: The earth-moving equipment used in the estimate would commonly be 
available to a contractor. The equipment unit operating costs will be taken from 
EquipmentWatch Custom Cost Evaluator (Penton Media, Inc., 2016). All costs taken from 
EquipmentWatch Custom Cost Evaluator are adjusted using the local factor for Las Cruces 
and overhead is removed from direct costs and included in the indirect cost percentage. 

 Fuel Costs: The off-road diesel fuel cost will be a vendor quote for delivery of dyed ultra-
low sulfur diesel to Silver City, NM.  

 Capital Indirect Costs: The estimated reclamation costs, at a minimum include contract 
administration; mobilization; demobilization; engineering redesign; profit and overhead; 
procurement costs (Section §19.10.12.1205.A NMAC) as well as contingency and project 
management fee. The percentage rates are supported by using information from similar 
large scale earthwork projects and State and Federal Reclamation FA cost estimate 
guidance, Occupational Employment statics, RS Means Contractor Indirect Rates, Margins 
of Construction, and Business Economics. 

 Equipment Production Factors: Production factors will be obtained from Caterpillar 
(2014) for each type of equipment. Productivity curves will also be developed from 
Caterpillar (2014). See Appendix A for further details. 

 Haul Distances:  Haul distances will be calculated along a preferred route and assumed 
to originate at the approximate centroid of the source and terminate at the approximate 
centroid of the reclamation area. A maximum of three segments will be used for each haul 
route.  

 Borrow Areas:  RCM will be excavated from the Upper South Stockpile. 

 Dozer Push Distances:  Dozer push distances represent the distance from the centroid 
of the cut block to the centroid of the fill block. 

 Dust Suppression and Site Maintenance:  A full time water truck and a motor grader will 
be included as part of the fleet during reclamation. The water truck and grader time was 
set equal to loader time. 

 Revegetation Unit Costs: The revegetation unit cost will be based on a quote obtained 
when the cost estimate is being developed. The quote will include: scarifying, discing, 
rangeland drill seeding, mulching, crimping, and daily per diem. 

 RipRap Production: The riprap unit cost will be developed based on experience gained 
producing riprap at the McCain Springs Quarry. 

 Miscellaneous Unit Costs: Additional miscellaneous unit costs will be taken from several 
sources including R.S. Means Heavy Construction Cost Data Edition 30 (R.S. Means, 
2016). All costs taken from R.S. Means will be adjusted using the location factor for Las 
Cruces (84.4%).  
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 Reclamation: Reclamation will include: minor top surface grading to achieve a smooth 
slope following the top surface sloping to the east; pushing down operational stockpile 
benches to achieve a smooth slope; hauling and grading cover material for the top 
surfaces; completing surface water channels and benches to collect and convey storm 
water from the stockpile surfaces; and scarification and revegetation of covered areas.  

8.3 Basis of Operation and Maintenance Cost Estimates 

Details and supporting documentation for the basis of the O&M cost estimate are provided in Appendix A 

and summarized below.  

The basis for O&M costs related to periodic erosion control and road maintenance are already included in 

the Chino CCP Update and will not be included as part of the 9 WRS O&M cost estimate. For the 9 WRS, 

revegetation maintenance will be based on an assumed 2% failure every year for a total of 12 years, starting 

the year reclamation is completed. Indirect costs are included for long term O&M per MMD (1996) and 

OSM (2000) guidance and will comprise the same values and factors as the capital indirect costs with 

exception of contractor profit and overhead. Contractor profit and overhead for long term O&M will be 

included to account for the long term contract and repetitive annual work. Indirect cost percentages are 

identical to the percentages presented to MMD and the NMED in meetings with Tyrone on September 20, 

2012, and on November 2, 2012. 
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9.0 CLOSURE SCHEDULE 

The proposed reclamation schedule for the 9 WRS summarizes Chino’s existing mine plans, near-term 

mine operation and reclamation commitments and longer-term projections.  

The anticipated duration to complete closure of the 9 WRS is approximately 2 years. Under a default 

scenario, the reclamation would be coordinated with the site-wide reclamation program. Reclamation work 

will begin within 180 days following of cessation of operations. The most efficient reclamation sequence will 

be analyzed and developed under the CQAP. However, in preparation of the FA cost estimate the entire 

site reclamation schedule is developed in total based on the type and area of disturbance as well as the 

equipment fleet.  
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10.0 USE OF THIS REPORT 

Golder has prepared this CCP for the 9 WRS for the NMED and the MMD of the New Mexico Energy, 

Minerals and Natural Resources Department. In the compilation of this plan, Golder collaborated with 

Chino, who prepared the reclamation drawings and basis of the reclamation cost estimate. The 9 WRS 

CCP has been developed to fulfill the requirements of the following permits and rules: 

 Supplemental Discharge Permit for Closure, DP-1340, Chino Mines Company, issued by 
the NMED on February 24, 2003 (NMED, 2003);   

 Revision 01-1 to Permit GR009RE, issued by the Director of the MMD of the New Mexico 
Energy, Minerals and Natural Resources Department on December 18, 2003 (MMD, 2003); 
and 

 Applicable conditions of the Copper Mine Rules (Section 20.6.7 NMAC), respectively. 

Respectfully submitted, 

GOLDER ASSOCIATES INC. 

 

 

Todd Stein, PG Lewis Munk 
Project Manager Senior Scientist/Project Director 
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Table 2-1:  Summary of Chino Closure/Closeout-Related Permits Pertinent to the Proposed 9 WRS 

Permit or 

Requirement 

Agency ID Number Area Covered 

Mining Act Permit 
New Mexico Mining & 
Minerals Division 

GR009RE Chino Mine 

Groundwater 
Discharge Plans 

NMED Ground Water 
Quality Bureau 

DP-493, 

 

 

DP-1340 

Operational DP for the 
Reservoir 3A, Reservoir 9, 
and Highway to Heaven 

 

Supplemental DP for 
Closure 

National Pollutant 
Discharge Elimination 
System (NPDES) 

U.S. EPA (Region 6) 

NMR053259 

 

MSGP-2008 

Multi-Sector General Storm 
Water Permit 

Water Rights 
New Mexico Office of 
State Engineer 

M-3527, M-4425, M- 
5010 through 5019, 
M-6724 

Chino Mine Areas 

Air Quality U.S. EPA (Region 6) 
P066R1 

0298M7 

Title V Mine-wide 

Cobre and Chino Mines 

Hazardous Waste 
Generator / 

 

Hazardous Materials 
Inventory 

U.S. EPA/New Mexico 
Department of Public 
Safety 

State and County 
Emergency Response 
Commission 

NMD007396930 Chino Mine 

Plan of Operation 
Bureau of Land 
Management 

Submitted in 1981 
and 1997 

All Federal Land 

Notes: 

SX/EW = Solution extraction/electrowinning  
U.S. EPA = United States Environmental Protection Agency 
NMED = New Mexico Environment Department 
NA = Not applicable 
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Table 3-1:  Vegetation Map Units in the Chino Survey Area 

Name Acreage 
Elevation Range 

(ft amsl) 

Mixed-Grama Herbaceous Alliance  6,717 5,200-5,750 

Mesquite/Mixed Grama Shrubland Alliance 8,858 5,200-5,800 

Fluvial Forest and Shrubland Alliance 1,585 5,200-5,600 

Alligator juniper-Oak/Grama Woodland Alliance 10,257 5,800-7,700 

Alligator juniper-Oak Woodland Alliance 4,456 5,800-7,400 

Mountain mahogany Shrubland Alliance 10,038 5,600-7,600 

Ponderosa pine-Oak Forest Alliance 1,552 6,000-7,600 

Mine Facilities/Urban 10,122 NA 

Notes:  NA = Not applicable 
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Table 3-2. Wildlife Observed During the 2016 Survey of the Proposed 9 WRS Area 

Species Scientific Name 

Birds 
Turkey vulture Cathartes aura 
Montezuma quail Cyrtonyz montezumae 
Mourning dove Zenaida macroura 
Black-chinned hummingbird Archilochus alexandri 
Norther flicker Caloptes auratus 
Cassin’s kingbird Tyrannus vociferans 
Western kingbird Tyrannus verticalis 
Western wood-pewee Contopus sordidulus 
Common raven Corvus corax 
Western scrub jay Aphelocoma californica 
Violet-green swallow Tachycineta thalassina 
Juniper titmouse Baeolophus ridgwayi 
House wren Troglodytes aedon 
Canyon wren Catherpes mexicanus 
Rock wren Salpinctes obsoletus 
Yellow-rumped warbler Setophaga coronata 
Spotted towhee Pipilo maculatus 
Black-chinned sparrow Spizella atrogularis 
Black-headed grosbeak Pheucticus melanocephalus 
House finch Carpodacus mexicanus 

Reptiles 
Crevice spiny lizard Sceloporus poinsetti 
Southwestern fence lizard Sceloporus cowlesi 
Ornate tree lizard Urosaurus ornatus 
Whiptail lizard Aspidoscilus sp. 

Amphibians 

Canyon tree frog Hyla arenicolor 
Mammals 

Rock squirrel Spermophilis variegatus 
Chipmunk sp. Tamias sp. 
Woodrat Neotoma sp. 
Mule deer Odocoileus hemionus 
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Table 5-1:  Summary of Key Design Criteria for Closure of the 9 WRS 

Stockpile Regrading:  

 Outslope to be graded to an inter-bench slope of 3.0H:1V 

 Maximum uninterrupted slope length of 200 feet for outslopes 

 Terrace benches will have maximum bench width 50 feet  (conceptual designs at 15 feet wide) 

 Bench longitudinal slopes at maximum of 5 percent 

 Bench cross slopes and channels between 1 and 5 percent 

 Top surface graded at a minimum final grade of 1 percent 

 Regrading to be done in such a manner that orients surface water conveyances to the exterior 

perimeter of the stockpile 

 Slope channels will be located where possible in natural junctions or drainage chutes, but all channels 

will contain riprap and energy dissipation structures as appropriate 

 Run-on from the surrounding terrain will be controlled by perimeter channels located around the 

stockpile 

 Surface water conveyance channels will be designed to accommodate the peak discharge resulting 

from the 100-year, 24-hour storm event 

 Top surface and outslope to be covered with 36 inches of suitable cover material 

 Top surface and outslope to be revegetated in accordance with Appendix C of the MMD Permit and 

applicable modifications 

 A moderate maintenance program will be acceptable until cover vegetation establishes 

Haul Roads (all haul roads except those located within PMLU access roads) 

 Where located on acid-generating material, surface to be covered with 36 inches of suitable cover 

material 

 Cover surfaces to be revegetated in accordance with Appendix C of the MMD Permit and applicable 

modifications 

 Where located on non-acid-generating material, surface to be ripped and revegetated in accordance 

with Appendix C of the MMD Permit and applicable modifications 

 A moderate maintenance program will be acceptable until cover vegetation establishes 

Notes:   

MMD = Mining and Minerals Department 
PMLU = Post Mining Land Use 
OPSDA = Open Pit Surface Drainage Area 
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Table 7-1:  Proposed Interim Seed Mix and Rates for the 9 WRS Site 

Speciesa Life-Form Durationb Seasonality Ratea,c 

Primary 
Blue grama (Bouteloua gracilis) Grass Per Warm 0.25 

Side-oats grama (Bouteloua curtipendula) Grass Per Warm 1.25 

Black grama (Bouteloua eriopoda) Grass Per Warm 0.10 

Green sprangletop (Leptochloa dubia) Grass Per Warm 0.15 

Plains lovegrass (Eragrostis intermedia) Grass Per Intermediate 0.05 

Bottlebrush squiretail (Sitanion hystrix) Grass Per Cool 1.25 

New Mexico needlegrass (Stipa neomexicana) Grass Per Cool 1.75 

Streambank wheatgrass (Agropyron 
dastachyum v. riparium) 

Grass Per Cool 1.50 

Apache plume (Fallugia pardoxa) Shrub Per NA 0.10 

Mountain mahogany (Cercocarpus montanus) Shrub Per NA 1.00 

Winterfat (Eurotia lanata) Shrub Per NA 0.60 

White prairie clover (Dalea candida) Shrub Per NA 0.15 

Globe mallow (Sphaeralcea sp.) Forb Per NA 0.10 

Blue flax (Linum lewisii) Forb Per NA 0.15 

Total PLS (lb/ac) 8.40 

Alternate 

Needle-and-thread (Stipa comata) Grass Per Cool ND 

Thickspike wheatgrass (Agropyron 
dastachyum) 

Grass Per Cool ND 

Sand dropseed (Sporobolus cryptandrus) Grass Per Intermediate ND 

Tobosa (Hilaria mutica) Grass Per Warm ND 

Bush muhly (Muhlenbergia porteri) Grass Per Warm ND 

Squawberry (Rhus trilobata) Shrub Per NA ND 

Fourwing saltbush (Atriplex canescens) Shrub Per NA ND 

Prairie coneflower (Ratibida columnaris) Forb Per NA ND 

Notes: 

a  Seed mix and rates are subject to change based on future investigations 
b  Per – Perennial; Ann = Annual 
c  Rate is in pounds of pure live seed per acre; substitutions may change seeding rates 
lb/ac = pounds per acre 
NA = Not applicable 
ND = Not determined 
PLS = Pure live seed 
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Table 7-2:  Functions and Attributes of the Primary Plant Species Proposed for the 9 WRS Site 

Species Charactera Attributes and Function 

Blue grama (Bouteloua gracilis) N,P,W,G Sod and bunch grass providing ground cover and forage 

Side-oats grama (Bouteloua curtipendula) N,P,W,G Bunch grass providing ground cover and forage 

Black grama (Bouteloua eriopoda) N,P,W,G Bunch grass providing ground cover and forage 

Green sprangletop (Leptochloa dubia) N,P,W,G 
Erect bunch grass; aggressive short-lived nurse plant with forage 

value 

Plains lovegrass (Eragrostis intermedia) N,P,C,G Bunch grass providing ground cover and early spring forage 

Bottlebrush squiretail (Sitanion hystrix) N,P,C,G 
Persistent (moderately palatable) bunch grass providing ground 

cover 

New Mexico needlegrass (Stipa neomexicana) N,P,C,G Persistent bunch grass providing ground cover and forage 

Streambank wheatgrass (Agropyron dastachyum v. 
riparium) 

N,P,C,G Sod-forming grass providing ground cover and forage 

Apache plume (Fallugia pardoxa) N,P,S Mid-height shrub providing browse, cover, and erosion control 

Mountain mahogany (Cercocarpus montanus) N,P,S Mid-height to tall shrub providing browse and cover 

Winterfat (Eurotia lanata) N,P,HS Low shrub providing winter browse 

White prairie clover (Dalea candida) N,P,S Early season legume providing ground cover and forage 

Globe mallow (Sphaeralcea sp.) N,P,F Persistent mid-height forb providing browse 

Rubber rabbitbush (Chrysothamnus nauseosus) N,P,S Mid-height shrub providing cover and erosion control 

Blue flax (Linum lewisii) N,P,F Persistent forb with a pretty blue flower 

Notes: 

a  N = Native 

  I = Introduced 

  P = Perennial 

  A/B = Annual or biannual 

  W = Warm season 

  C = Cool season 

  G = Grass 

  S = Shrub  HS = Half shrub 
  F = Forb 
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Table 7-3:  Proposed Plant Diversity Guidelines for the 9 WRS Site 

Class Seasonality Number 

Minimum 

Occurrence 

(% cover) 

Perennial grass Warm 3 1 

Perennial grass Cool 1 0.5 

Perennial shrub NA 2 1 

Forbs NA 2 0.1 

Note: 

NA = Not Applicable 
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