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Section 1 
Introduction 
 

1.1 Purpose 
The purpose of this report is to present the closure and post-closure plans for the City 
of Las Cruces 1965-1996 Foothills landfill.  Camp Dresser & McKee Inc. (CDM) has 
prepared this report for the New Mexico Environment Department (NMED) Solid 
Waste Bureau in compliance with 20 NMAC 9.1 regulations. 
 

1.1.1 Closure 
The purpose of this closure plan is to: 

 Provide a detailed plan and schedule which the City of Las Cruces will implement 
upon landfill closure; 

 Provide a basis for the operator to establish an accurate cost estimate for closure; 

 Allow the NMED to easily monitor closure activities to determine that all landfill 
closure requirements have been implemented in accordance with the approved 
plan. 

 
1.1.2 Post-Closure 
The purpose of this post-closure plan is to: 
 
 Provide a detailed plan for operation, maintenance, inspection, monitoring, and 

recording which the City of Las Cruces will implement during the post-closure 
period; 

 Provide a basis for the City of Las Cruces to establish an accurate cost estimate for 
post-closure operations; 

 Allow the NMED to easily monitor post-closure activities to determine that all 
landfill post-closure requirements have been implemented in accordance with the 
approved plan. 

 
1.2  State Regulations 
New Mexico Solid Waste Management Regulations (SWMR 4) Title 20, NMAC 
Chapter 9, Part 1 (20 NMAC 9.1) presents the general format for closure plans, and 
requirements for the long-term care and post-closure activities for municipal solid 
waste landfills.  See Table 1-1 for closure requirements and Table 1-2 for post-closure 
requirements. 
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1.3  Organization 
This report is organized into the following four sections: 

 
Section 1 Introduction 
Section 2 Historical Background 
Section 3 Closure Plan 
Section 4 Post-Closure Plan 
 

Section 2 provides a historical background of the Las Cruces 1965-1996 Foothills 
landfill site that describes the specific history, location, topography, waste inventory, 
subsurface investigation, surface water, and groundwater analysis.   
 
Section 3 presents the closure plan for the existing site.  This section includes: 

 Objectives of the closure plan  
 Detailed analysis of the final alternative cap design and grading plan  
 Surface water control system  
 Landfill gas monitoring system 
 Site security 
 Proposed closure schedule 
 Final land use 
 Closure proceedings 

 
Section 4 presents the post-closure plan for the existing site.  The post-closure plan 
includes: 

 Operation, Maintenance, and Inspection 
 Alternative final cover 
 Stormwater control structures 

 Monitoring Programs 
 Methane gas 
 Groundwater 

 Record Keeping 
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Table 1-1  Closure Plan Requirements 
New Mexico Solid Waste Management Regulations 

Requirement  Description Response 

Section 402 
Article E (2) 

 Owners and operators shall collect and control the 
run-off of a 24-hour, 25-year storm 

Section 3.3 

    

Section 502 
Article A (1) 

 Owners and operators shall install a final cover 
system consisting of the following: 

 

 (a) An infiltration layer comprised of a minimum of 18-
inches of 1x10-5 cm/sec soil 

Section 3.2.1 

 (b) An erosion layer consisting of a minimum of 6-inches 
of soil that is capable of sustaining native plant 
growth 

Section 3.2.1 

 (c) Side slopes that shall not exceed a 25% grade and 
top slopes that have a 2% to 5% grade 

Section 3.2.2 

    

Section 502 
Article A (3) 

 The written closure plan shall include the following 
information: 

 

 (a) Written description of final cover and methods and 
procedures to be used to install the cover 

Section 3.2.1 

 (b) Estimate of largest area of the landfill ever requiring a 
final cover at any time during the active life 

Section 2.1 

 (c) Estimate of the maximum volume of waste ever on-
site during the active life of the landfill 

Section 2.4 

 (d) Schedule for completing all activities necessary to 
satisfy the closure criteria 

Section 3.6 

 (e) Plan drawing showing the final contours and 
vegetation in relationship to the surrounding land, 
and a plan and description of the vegetation 
proposed for permanent soil stabilization 

Table 3.1 and 
Appendix F, 
Sheet C-1 
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Table 1-2  Post-Closure Plan Requirements 
New Mexico Solid Waste Management Regulations 

Requirement  Description Response 

Section 402 
Article C 

 Implement a routine methane monitoring program to 
ensure that levels in 402.B.1 and 402.B.2 are met 

Section 4.3.1 

    

Section 402 
Article B (1) 

 The concentration of methane generated by the 
facility shall not exceed 25% of the L.E.L. for the 
gases in facility structures 

Section 3.4 

    

Section 402 
Article B (2) 

 The concentration of methane gas do not exceed the 
L.E.L. for the gases at the facility property boundary 

Section 3.4 

    

Section 502 
Article B (1) 

 Submit a post-closure care and monitoring plan 
which shall include, but not be limited to: 

 

    

  (i) maintenance of cover integrity Section 4.2.1 

    

  (ii) operation and maintenance of leachate collection 
system 

Section 4.2.3 

    

  (iii) operation of methane monitoring system Section 4.3.1 

    

  (iv) operation of ground water monitoring system Section 4.3.2 

    

Section 502 
Article B (2) 

 Reports of monitoring performance and data 
collected shall be submitted to the Secretary within 
45 days from the end of each calendar year 

Section 4.4 

    

Section 502 
Article B (3) 

 The post-closure care period for a landfill shall be 
thirty (30) years 

Section 4.1 
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Section 2 
Historical Background 
 

2.1 History 
The Foothills Landfill is located just beyond the eastern boundary of the Las Cruces 
City Limits, directly east of the Interstate 25 - Lohman Avenue intersection.  It 
occupies Section 11, Township 23 South and Range 2 East of the New Mexico 
Principal Meridan in Doña Ana County, New Mexico. 

Construction of the landfill began in 1966 and originally consisted of 40 acres in the 
north half of Section 11.  In 1974 the City leased an additional 80 acres adjacent to the 
east edge of the existing property.  Landfill operations were contained within the 
boundaries of this site.  All excavation, bury and daily cover activities were 
performed using site soils.  The Landfill ceased acceptance of municipal solid waste 
on September 30, 1996.   

A right-of-way (NMNM61211) for a fiber optic line owned by AT&T exists that 
crosses the site from the southwest corner to the northeast corner.  The expansion of 
the landfill is restricted to the north side of this right-of-way, however the area to the 
south is available for daily and final cover material. 

2.2 Location 
The landfill is located on the eastern edge of the City of Las Cruces, New Mexico. The 
property lies on portions of the north half of Section 11 in Township 23 South, Range 
2 East of the New Mexico Principal Meridian in Dona Ana County, New Mexico 
(Fig 2-1). 

2.3 Topography 
The topography of the site is mixed, including steep slopes and flat, gently sloping 
areas. The cap, or top of the landfill, is consistently held to a minimum 2% to 5% 
slope.  The side slopes of the landfill are maintained at a 4:1 slope or less, beginning 
from top to toe. The site drainage area, excluding the landfill, has light vegetative 
cover over approximately 70% of the area. The landfill has none or less than 30% 
vegetative cover. Figure 2-2 shows the existing topographic conditions at the landfill 
site.  The estimated total landfill area requiring closure is 87 acres. 

2.4 Waste Inventory 
2.4.1 Municipal Solid Waste 
The last day of waste acceptance at the landfill was September 30, 1996.  The 
estimated total quantity of municipal solid waste in place is 3,038,624 cubic yards. 
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2.4.2 Clean Fill 
The City began depositing clean fill (rock, dirt, rubble, asphalt, and concrete) at the 
landfill site to fill in low spots and to promote drainage.  Clean fill operations began 
on October 1, 1996.  The average acceptance rate (tons/month) of clean fill for the 
period from July 2000 through March 2004 is shown in Table 2-1. 

Table 2-1 
Clean Fill Waste Inventory 

Year 
Average Acceptance Rate 

(tons/month) 

2000 

2001 

2002 

2003 

2004 

9135 

6065 

6735 

4538 

4280 

 
 

2.5 Investigations 
2.5.1 Landfill Cap Investigation (1999) 
Southwest Engineering, Inc. (SEI) performed thirty-five (35) soil test borings through 
the existing cap in March 1999.  The purpose of the investigation was to obtain 
existing cap data at the site and conduct laboratory testing on soil samples retrieved 
from the 35 test borings.  Results of SEI’s investigation are summarized in 
Appendix A. 

2.5.2 Landfill Cap Investigation (2004) 
In March, CDM subcontracted with Precision Engineering to perform 45 additional 
test pits within the existing landfill cap to confirm/verify existing cap thicknesses and 
material properties.  See Appendix F, Sheet C-1 for test pit and boring locations. 

Precision also performed ten (10) auger borings to a depth of thirty (30) feet in the 
proposed borrow pit to develop a subsurface profile of available cap material.  Results 
of the investigation are summarized in Appendix B. 
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Section 3 
Closure 
 

3.1 Objective 
The primary purpose of a closure plan is to develop a working plan to assist in 
closure of the landfill in accordance with the regulations.  The goal of landfill closure 
is to reduce leachate generation from the fill area.  Leachate generation is reduced by 
applying a cap system which will promote surface water runoff and minimize 
infiltration into the solid waste layers, thereby reducing leachate and landfill gas 
generation. 

These closure objectives are successfully accomplished through the application of the 
following design considerations: 

 Cap system design 

 Final grading design 

 Surface water control 

 Landfill gas control 

 Re-vegetation of the final cap 

The following sections present a detailed plan to ensure that the Las Cruces landfill is 
closed according to the provisions of the New Mexico Solid Waste Management 
Regulations (20 NMAC 9.1), Subpart V: Closure and Post-Closure Requirements. 

3.2 Final Cap 
The purpose of the final cap is to minimize surface water intrusion, isolate landfill 
wastes from the surface and reduce odor and gas emissions. HELP modeling was 
completed in accordance with the New Mexico Environment Document Performance 
Demonstration for an Alternative Cover Design under Section 502.A.2 of the New Mexico 
Solid Waste Management Regulations (20 NMAC 9.1) Using HELP Modeling. Based on 
results from the HELP modeling, construction of an alternative final cap is 
recommended. 

3.2.1 Alternative Cap System Design 
The alternative cap system was designed in accordance with 20 NMAC 9.1 and 
consists, from bottom to top, of the following layers. 

 A 22-inch cover (existing cap or borrow material with a hydraulic conductivity 
equal to or less than 6.4 x 10-5 cm/sec.) 

 A 6-inch vegetative layer (borrow material amended with on-site mulch to promote 
growth) 

 A final landscape vegetation palette featuring a local natural seed mix 
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Appendix C includes a summary of the HELP modeling input parameters, 
comparison of HELP modeling results and recommendations for construction of the 
alternative landfill cap. 

To ensure that the infiltration layer achieves a permeability of 6.4 x 10-5 cm/sec, the 
soil will be conditioned to the optimal moisture levels and applied to the landfill 
surfaces in specified lift thicknesses.  Field inspection will be performed to verify that 
the required permeability is achieved through proper construction practices 
including: the use of proper equipment, proper depths of lifts, and the proper number 
of passes over the lift. 

The resistance of the outer layer to erosion from wind and surface water is critical in 
the protection of the infiltration layer.  This resistance is achieved by the development 
of a viable vegetative cover with a shallow root system, which holds together the soil 
profile.  The seed mix will be drought resistant and require little or no fertilization.  
The seed mix and planting rate to be used are as shown in Table 3-1. 

Table 3-1 
Seed Mix 

Species Percentage 

Spike dropseed 

Mesa dropseed 

Black grama 

Giant dropseed 

Sand sagebrush 

Broom dalea 

30 

30 

10 

10 

10 

10 

 

3.2.2 Final Cap Contours 
New Mexico Solid Waste Management Regulations stipulate that side slopes of closed 
municipal solid waste landfills shall not exceed a 25 percent grade and the top portion 
shall have a gradient of 2 to 5%to prevent ponding of surface water.  To prevent 
erosion of the soil yet facilitate the removal of surface water, the top slopes of the 
landfill will be graded to a 2% to 5% slope and the side slopes at 25%.  See Appendix 
F, Sheet C-1 for final grading plan.  Figure 3-1 presents the site plan showing cuts and 
fills, and Figure 3-2 shows existing mulch thickness at the landfill.  Full depth final 
cap will be constructed in areas north of the fenced area as shown on Appendix F – 
Sheet C—1.  In the event that waste is encountered during excavation of drainage 
channels, a solid waste excavation plan shall be prepared identifying monitoring 
requirements, transportation methods, and health and safety requirements. 
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3.3 Surface Water Collection and Conveyance System 
The purpose of the surface water collection and conveyance system is to control 
surface run on and runoff, preventing erosion of the landfill cover, and discharge the 
flow off-site. The Soil Conservation Service (SCS) method as outlined in “Peak Rates 
of Discharge for Small Watersheds, Chapter 2 (Revised 2/85 for New Mexico), 
Engineering Field Manual for Conservation Practices” was used as the basis for the 
runoff analysis.  All other methodology was based on the City of Las Cruces, New 
Mexico and Five-Mile Planning and Platting Jurisdiction (Extra-Territorial Zone) 
Design Standards, effective September 18, 1987, Article III:  Drainage, in particular 
Section 3.1C, 2. Development Equal to or Greater than Three Acres. The Soil SCS 
Number method was used to calculate the peak discharge and runoff volume 
resulting from 24-hour storms with return intervals of 10 and 100 years.  Surface 
water structures are designed to handle the 100-year storm event. 

Surface water from the top of the landfill will be diverted to one of four downdrains. 
These downdrains will prevent erosion of the side slopes and direct flow into the 
retention basin in the northwest corner of the site (Appendix F, Sheet C-1).  A detailed 
analysis of the surface water and conveyance system is presented in the Drainage 
Report for the Las Cruces Municipal Landfill, Camp Dresser & McKee Inc., June 2004, 
included as Appendix D.  

3.4 Landfill Gas Control System 
Gases from the chemical decomposition of landfill refuse can be generated in 
substantial amounts at landfill sites.  If these gases are not managed properly, they 
can migrate laterally across subsurface soils until they reach the atmosphere.  
Methane gas, a common component of landfill gases, can harm vegetation by 
displacing the oxygen from the plants root zone.  Landfill gases can also migrate into 
buildings where they can present an explosion potential. 

In accordance with 20 NMAC 9.1, landfill operators are required to prevent the lateral 
migration of methane gas.  Gas concentrations in facility structures must be 
maintained below 25 percent of the lower explosive limit and, at the facility 
boundary, below the total lower explosive limit. 

Methane generation testing was performed by Kramer and Associates, Inc., in June 
1999 at the landfill to ensure that the generation rate is far below the allowable 50mg. 
Results of the emission compliance testing is found in Appendix E.  Methane gas will 
be monitored as part of the post-closure monitoring program, if methane is detected 
above allowable limits, gas vents will be installed in those areas.   

3.5 Site Security 
Access to site will be restricted by several fences including new and existing chain 
link fences. Gated entries will be established to provide access for future clean fill 
disposal operations.  Six-foot high chain link fencing will be installed along the 
perimeter of the drainage retention pond. 
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3.6 Estimated Closure Schedule 
The last day of municipal solid waste acceptance at the landfill was September 30, 
1996.  However, clean fill continues to be accepted at the facility to achieve minimum 
slope requirements and to promote drainage off of the landfill.  The proposed 
schedule to complete various closure activities at the landfill site is described below: 

January 2007 Assume NMED Approves Closure Plan 

July 2007 Start Closure of Sideslopes 

December 2007 Start Closure of "BLM" Area 

July 2008 Start Closure of "Top" Deck 

December 31, 2008 Final Acceptance of Clean Fill 

June 30, 2009 Closure Complete 

3.7 Final Land Use 
The final land use for the existing site is planned as recreational and open space.   

3.8 Closure Procedures 
Existing cap thickness testing performed in March 2004 revealed that areas of the 
landfill require additional cap material.  The following summarizes closure activities 
that will be implemented at the site: 

 Clean fill material will continue to be placed in low areas of the landfill, specifically 
in the eastern area of the landfill, to achieve minimum slopes to promote drainage. 

 Mulch material will be removed from sideslope areas and stockpiled.  See Figure 
3-2 for existing mulch cap thickness. 

 Additional cap material will be placed along sideslopes in thicknesses identified in 
the final cap grading plan shown in Appendix F, Sheet C-1. 

 Downdrains, diversion berms, and other stormwater control structures will be 
installed. 

 Final cap material will be placed on the top deck of the landfill. 

 Perimeter fencing and gates will be installed. 

 The entire site will be seeded. 
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Appendix F contains final closure drawings which include the following: 

Sheet Title 
G-1 Test Pit and Boring Location Map 
C-1 Final Cap Grading Plan 
CD-1 Site Details – 1 
CD-2 Site Details – 2 
CD-3 Site Details - 3 
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Section 4 
Post-Closure 
 

4.1 Objective 
The objective of the post-closure plan for the existing landfill is to develop a plan to be 
implemented after closure to monitor all performance system facilities such as the 
final cap, and the ground water and landfill gas monitoring system, and to ensure 
that they are maintained and operating properly. 

These post-closure objectives are successfully accomplished through the application 
of the following elements: 

 Operation, Maintenance, and Inspection 

 Alternative Final Cover 

 Stormwater Control Structures 

 Monitoring Programs 

 Methane Gas 

 Groundwater 

 Record Keeping 

Post-closure care will be conducted for 30 years, unless otherwise reduced by the 
Secretary of the NMED.  The following sections present a detailed post-closure plan to 
ensure that the Las Cruces 1965-1996 Foothills landfill adheres to the New Mexico 
Solid Waste Management Regulations (20 NMAC 9.1), Subpart V:  Closure and Post-
Closure Requirements. 

4.2 Inspection, Maintenance and Monitoring 
Post-closure inspection and monitoring will be conducted regularly throughout the 
post-closure period. During this period, the City will correct the effects of settlement, 
subsidence, ponded water, and erosion. Table 4-1 depicts the periodic maintenance 
and inspection intervals for each of the following systems associated with the landfill. 

4.2.1 Final Cover 
The alternative final cover will be inspected for damage from settlement, wind and 
water erosion, loss of vegetation, vandalism, or any other contributing events.  
Inspections will be conducted following major storm events and will be done as 
depicted in Table 4-1. Damage will be identified, and repairs such as regrading, 
stabilizing, and revegetating will be done when necessary.   
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Table 4-1
Post-Closure Inspection and Monitoring Schedule 

 Frequency (After completion of alternative cap) 

Requirements 
0-5 

years 
5-10 

years 
10-15 
years 

15-20 
years 

20-25 
years 

25-30 
years  

Inspection & Maintenance 
 
Alternative Final Cap    

 
   

 
 1.  Inspection D D D 

 
D D D 

 
 2.  Maintenance L L L 

 
L L L 

 
Surface Water Collection and Conveyance System    

 
   

 
 1.  Inspection of Inlet Structures K K K 

 
K K K 

 
 2.  Inspection of Perimeter Drainage Channels B B B 

 
B B B 

 
 3.  Maintenance L L L 

 
L L L 

 
Groundwater Monitoring Wells    

 
   

 
 1.  Inspection D D D 

 
D D D 

 
 2.  Maintenance D D D 

 
D D D 

 
Gas Monitoring Wells    

 
   

 
 1.  Inspection D D D 

 
D D D 

 
 2.  Maintenance L L L 

 
L L L 

 
Monitoring    

 
   

 
Gas Monitoring    

 
   

 
 1.  Gas Monitoring Probes D(1) A A A A A 
 
Groundwater Monitoring Wells    

 
   

 
 1.  Groundwater Monitoring* C C C 

 
C C C 

*Or as directed by NMED 
(1)Perform gas monitoring quarterly for two years, annually thereafter 

 
 
A = Annually E = Bimonthly I = Twice a Week 
 
B = Annually During Summer F = Monthly J = Daily 
 
C = Twice Each Year  G = Biweekly K = After Each Significant Storm Event 
 
D = Quarterly H = Weekly L = As Required 
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4.2.2 Stormwater Control Structures 
Stormwater control structures will be inspected concurrently with the final cover 
system.  Inspections will focus on erosion damage, settlement and reduction in flow 
capacity due to the deposition of sediment and debris.  Damage will be identified and 
repaired as necessary. 

4.2.3 Leachate Collection System 
The existing Las Cruces 1965-1996 Foothills landfill does not have a leachate collection 
system. 

4.3 Monitoring Programs 
4.3.1 Methane Gas Generation 
Landfill gas monitoring activities will continue throughout the post-closure period as 
they did during operations. Structure monitoring and barhoe probe monitoring will 
be performed quarterly for two years and annually thereafter during the post-closure 
period. 

If methane concentrations greater than 25% of the lower explosive limit (LEL) are 
detected within facility structures or exceed the LEL at the facility boundary, the 
following measures will be taken: 

 Notify the Secretary of the NMED and take necessary steps to ensure the protection 
of public health, welfare, and environment  

 Within seven days of detection, record methane gas levels and submit description 
of actions taken to the Secretary regarding the protection of public health, welfare 
and the environment; 

 Within sixty days of detection, implement a remediation plan for the methane gas 
releases and notify the Secretary of the plan that has been implemented. 

4.3.2 Groundwater Quality 
There are currently seven groundwater monitoring wells at the existing site.  
Groundwater is encountered at an elevation of approximately 3940 feet in the existing 
site monitor wells. The direction of groundwater flow at the site is to the west-
southwest at a gradient of approximately 0.1 foot per foot. Figure 4.1, prepared by 
John Shomaker and Associates, shows the location of the monitoring wells, 
groundwater elevation contours and direction of groundwater flow for December 29, 
2003.  See Figure 4-1 for groundwater map for the site developed by John Shomaker 
and Associates, Inc. 
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As required by the Solid Waste Management Regulations, the groundwater 
monitoring wells will be sampled semiannually during the period of post-closure 
care, or as directed by NMED.  Part of the approved sampling procedures will be to 
visually inspect wells for damage.  
 
All monitoring and testing parameters will follow the requirements of Section 803 and 
804 of Part VIII of the NMED Solid Waste Regulations (20 NMAC 9.1).  Given the 
background data obtained from the existing monitoring wells, the post-closure 
monitoring program will address the detection monitoring requirements of Section 
804.  The monitoring sites will be inspected as a part of the site inspections, and 
maintenance will be carried out immediately if required. 

Post-closure inspection and monitoring will be conducted regularly throughout the 
post-closure period. During this period, the City will correct the effects of settlement, 
subsidence, ponded water, and erosion. Table 4-1 depicts the periodic maintenance 
and inspection intervals for each of the following systems associated with the landfill. 

4.4 Recording 
The existing site will be maintained, inspected, and monitored every quarter during 
the 30-year post-closure period.  Formal inspections will be compiled and stored for 
further examination.  Records of all inspections will be kept and, at a minimum, will 
include: date, time of day, weather conditions, identity of inspector, general landfill 
conditions, problems requiring action, and repairs completed.  Original reporting 
documents will be filed at the City of Las Cruces Joint Utilities Building, Solid Waste 
Department.  In addition, reports of monitoring performance and collected data will 
be submitted to the Secretary of the NMED within 45 days from the end of each 
calendar year. 
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APPENDIX A 
SOUTHWEST ENGINEERING, INC. 

EXISTING CAP INVESTIGATION SUMMARY TABLE 
MARCH 1999 
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APPENDIX B 
PRECISION ENGINEERING, INC. 

MARCH 2004 FIELD INVESTIGATION 
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APPENDIX C 
ALTERNATIVE CAP DESIGN –  

HELP MODELING 
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Appendix B 

HELP Modeling Output 
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APPENDIX D 
DRAINAGE REPORT 
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APPENDIX E 
KRAMER & ASSOCIATES, INC. 

JUNE 1999 
EMISSION COMPLIANCE TEST REPORT 
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APPENDIX F 
CLOSURE PLAN AND 
DETAIL DRAWINGS 
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