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INTRODUCTION 

 

The New Mexico Recycling Coalition (NMRC) managed a US 

Department of Agriculture Forest Service Collaborative Forest 

Restoration Program grant from August 2005 to July 2008.  
The project increased awareness about the value of mulch and 

compost as a forest waste by-product and its application for 

erosion control and soil protection.  Awareness regarding the 

value of mulch increased via numerous outreach and education 

efforts, including workshops, presentations, one-on-one 
consultations and demonstration projects.   The project’s target 

audience consisted of forest managers and personnel, tribes,  

forest thinning contractors, CFRP recipients, public land 

management agencies and forestry students and youth working 

in Wildland Urban Interface (WUI) projects. 
 

New Mexico Department of Transportation (NMDOT) 

currently uses both mulch and compost in roadside reclamation 

and re-seeding projects. This represents a large market for 

these value-added forest residuals and an opportunity to 
beneficially reuse the by-products of forest thinning activities.                   Figure 1. Wood chips 

The project worked closely to support NMDOT in developing the process in which contractors can vend 

to the state agency. Key partners throughout the grant cycle included Arid Land Innovation, Barela 

Timber Management, City of Albuquerque, Cuidad Soil & Water Conservation District (CSWCD), Forest 

Guild, New Mexico Environment Department: Solid Waste Bureau (NMED: SWB), Center for Service 
Learning Opportunities in Education, Bernalillo County Open Space, Mescalero Apache Tribe, New 

Mexico Forest Industry Association, Santo Domingo Tribe, New Mexico Organics Recycling 

Organization, New Mexico Recycling Coalition (NMRC), New Mexico State Forestry Division, 

NMDOT, Santa Fe County Fire Department (SFCFD), Santa Fe Solid Waste Management Agency, Sierra 

Contracting, Inc., Soilutions, and USDA Forest Service. 
 

The grant reached one of its primary objectives of increasing awareness of the beneficial uses for slash 

produced by thinning for CFRP recipients, tribes and others involved in public-land thinning projects.  

This is documented in the final survey results, as 96.8% of all respondents answered yes to the question, 

“After exposure to this project, do you feel that forest slash can be utilized to produce a value added 
product?”   

 

 

EDUCATION AND OUTREACH ACTIVITIES 

 
Classes/Workshops 

A total of 23 classroom and hands-on workshops took place around the state of New Mexico.  The classes 

centered on the value of woody biomass for erosion control, soil protection and productive re-vegetation 

following thinning projects.  Six of the presentations were hands-on and involved morning trainings, 

followed by afternoons in the field.  Scope of topics included the main principles of erosion control, 
NMDOT end-market and usage of materials, where and how specific erosion control practices are applied 

and creating chipped material as value-added by-products.  These workshops trained over 488 individuals 

representing forest and land managers, tribes, forest thinning contractors, public land planners and CFRP 

grant recipients.   
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Two workshops targeted specific details of providing mulch and composted mulch to the New Mexico 

Department of Transportation.  Seventy-three managers, forest thinners and forest by-product 

professionals attended these workshops, which outlined NMDOT uses and applications of mulch and 

composted mulch, NMDOT compost specifications and how to achieve these specifications, filter sock 

introduction, application and specifications and NMDOT vendor procurement and price agreement 
information.  Appendix I outlines the dates, titles and locations of all classes and workshops conducted.    

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
Figure 2. CFRP Consultant Jim Brooks leads a hands-on Erosion Control and  

Mulch Utilization Workshop 

 

 

Workshop Evaluations 
NMRC supported restoration projects by leading presentations regarding mulch and compost applications 

and by collecting research through online evaluations and surveys.  Presented to workshop participants, 

the surveys gleaned information related to successful treatment practices, market details and overall 

effectiveness.  Additionally, they have assisted NMRC in tailoring its presentations to better suit the needs 

and interests of its audience and therefore continually improve the quality of workshops.  A summary of 
workshop evaluations can be seen in Appendix II.  

 

 

One-on-One Consultations 

NMRC made 256 one-on-one contacts regarding the use of forest residuals as compost and mulch.  
Results from these personal meetings and phone conversations include strategic partnerships between 

compost, mulch and erosion control experts and forest thinning contractors, networking opportunities for 

forest management and public land professionals and the formation of long-term consultative 

relationships.  These individual consultations targeted specific regional issues, such as Wildlife Urban 



 3

Interface areas, erosion control techniques utilizing forest residuals and cost effectiveness of wood chip 

mulching.  Appendix III outlines specific one-on-one outreach contacts. 

 

Presentations/Conferences 

Key personnel represented the NMRC’s CFRP grant project at 21 regional and statewide meetings, 
conferences and fairs, including Soil and Water Conservation District meetings, Bureau of Indian Affairs 

workshops, the International Fire Congress and the Albuquerque Biomass conference.  Project 

information was presented at conferences with a combined total of approximately 2674 participants 

within appropriate targeted professional fields.   

 
Collateral materials, including large posters, table top displays, brochures and postcards were created to 

present information in a visually appealing and easily understood fashion.  PowerPoint presentations 

further emphasized erosion control practices and principles.  Appendix IV outlines specific presentations 

and conferences attended. 

 
 

Youth Outreach 

CFRP consultant Krista Bonfantine met with middle school students from The Girls’ School at the Center 

for Service Learning Project located along the Santa Fe River on eight separate occasions and lead 

classroom-based discussions most Fridays throughout the 2007 spring semester of the school year.   
During the field trips, up to 12 students participated in land management, erosion control, mulch 

applications and scientific monitoring activities.   

 

Bonfantine also led a workshop for college-aged counselors at the NM Forestry Camp in Chaparral, New 

Mexico in May of 2007.  The Bureau of Indian Affairs hosted the Wood Products Day in October of 
2006.  Bonfantine set up an exhibit booth and spoke with over 100 student participants about erosion 

control and mulch utilization using woody biomass.  Both of these outreach efforts focused on practical 

applications of wood chips and were well received by student audiences. Appendix V outlines specific 

youth outreach contacts. 

 
 

Web-Based Outreach 

The New Mexico Recycling Coalition’s “Don’t Trash That Slash” CFRP grant project web page received 

1265 unique visitors during the period from December, 2005 to July, 2008 with an average of 9 unique 

visitors per week.  The website served as a user-friendly mechanism to learn more about the project and 
register online for workshops. 

  

 

Collateral Materials Produced 

Table 1 provides a summary of all grant-related collateral materials produced.  A copy of the posters 
produced for the CFRP Annual Meeting and for the International Fire Ecology and Management 

Congress can be found in Appendix VI.  
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Table 1. Summary of collateral materials produced. 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

Overall Survey/Evaluation Results  

A summary of the project’s final evaluation is presented in Appendix VII.  This evaluation outlines a 

summary of stakeholders’ perceptions of the program and the extent to which this grant influenced 
decision-making.  Seventy-seven point one percent (77.1%) of all respondents strongly agree or agree 

that, “Wood chips placed on the ground help retain soil moisture and promote regrowth.”  Sixty-five point 

seven percent (65.7%) of all respondents strongly agree or agreed that, “this project has helped to increase 

the use of wood chips within New Mexico.”  While 77.1% and 80% of respondents strongly agree or 

agree respectively that, “wood chips are valuable for erosion control” and that, “forest residuals provide 
economic development opportunities.”  Only 48.6% of all respondents attended one of NMRC’s erosion 

control and mulch utilization workshops, however after exposure to this project, 96.8% of respondents 

feel that forest slash can be utilized to produce a value added product.  This demonstrates that other forms 

of communication worked when reaching the land management audience, such as collateral materials, 

presentations, conferences and one-on-one contact.     

Collateral Material Original use Description 

Don’t Trash That Slash 

Brochure 

Distributed to all past 

CFRP recipients and 
tribes Project introduction 

NMDOT Procurement 

Process Summary Sheet Distributed at workshops 
Outlines how to go about doing 

business with NMDOT 

Erosion Control & Mulch 

Util ization Handouts Distributed at workshops 

16 page document outlining 

why and how to conduct 
erosion control treatments with 

woody biomass 

CFRP Tabletop Display  
Conferences and 
Presentations 

Provides visually descriptive 
information about the project 

Building Partnerships 2007 CFRP Workshop 

Powerpoint presentation on 
collaborations with other 

entities to reach project goals 

Poster Display 

The International Fire 

Ecology and 
Management Congress 

Provides visually descriptive 

information about the project 

Poster Display 

2007 Society of 

American Foresters 

Provides visually descriptive 

information about wood mulch 
uti l ization 

Providing Composted Mulch 
to NMDOT - Meeting Specs

Distributed at Providing 
Composted Mulch & 

Mulch to the NMDOT 
workshop 

Step-by-step information on 
how to meet NMDOT's 

specifications 

Compost & Mulch from 

Forest Residuals:  
Opportunity and Applications2008 CFRP Workshop 

Powerpoint presentation of 

project 

Legacy Brochure 

Distributed to Contacts at 

Grant-end 

Brochure of project information 

with a CD-ROM enclosed with 
relevant articles, presentations 

and handout information 
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Ten respondents noted that they completed projects with a combined total of over 6,000 acres treated with 

wood chips.  When asked to describe their wood chip application process, respondents noted the 

following:  

 

• Thinned land and utilized biomass via wood chips to apply to ground and posts and poles 

from the larger diameter material 

• Any material not removed was broadcast chipped 

• Un-merchantable trees and slash chipped on site to 3" depth or deeper in gullies. 

• Forest thinning 

• We used erosion control "socks" not chips applied directly to the ground. 

• Highway 25 at the Dona Ana exit. Mulch was applied at the end of the completion of the 

over pass to medians, banks and ROW. 

• Near the Fenton lake area, around the road to the lake and parts of the run off to the 

stream feeding the lake. 

• Mulched in place and distributed in one mechanical process 

• Roadside erosion control incidental to road maintenance 

 

According to the survey results, the projects described took anywhere from two days to three years to 
complete and reduced expenses associated with hauling off the residual material.   

 

Final Outreach 

As a legacy product, NMRC developed a brochure and CD-ROM that outlines the benefits of woody 

biomass applications.  This product was distributed to nearly 2,000 interested parties.  The brochure 
outlines the benefits and considerations for various wood chip scenarios and answers the questions: “Why 

wood chips?” “Why not burn slash?” and “How can I add value to slash?”  The CD-ROM contains 

relevant articles from publications, such as BioCycle, as well as collateral materials produced through this 

grant and NMDOT roadside application information.   

 
Project consultants have authored articles that summarize the grant that were submitted to industry 

journals, such as BioCycle and Smallwood News. 

 

 

Outreach Summary 
Educational and outreach activities assisted in promoting wood-waste as a value-added by-product instead 

of waste.  Outreach activities took place in a wide range of formats, from one-on-one site visits to large 

workshops.  This flexible nature of outreach assisted in reaching a larger and more diverse audience 

throughout the state.   

 
The above outreach efforts have led to a notable change in forest restoration protocol regarding the 

handling of waste wood.  The Navajo Nation has eliminated their slash burning practices in exchange for 

chipping of thinned forest materials, producing affordable mulch and a revenue-generating commodity; 

forest by-products are composted and sold to the New Mexico Department of Transportation to be used as 

mulch along roadsides; and other forest contractors have expanded their business opportunities by 
developing new methods of creating woodchip-filled erosion control wattles, a product in high demand.  

Additionally, we have seen a decrease in the use of silt fences and straw blankets and an increase in the 

use of wattles and wood-chip mulch.  
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MULCH APPLICATIONS IDENTIFIED  

 

Through this grant, NMRC identified the following uses for mulch: 

• Erosion Control 
o At all application depths, woodchips have proven less erodible than straw as a surface 

mulch material, particularly on steep slopes (Meyer et al. 1972) 

o An untreated soil surface produces 50 times more sediment than a mulched surface 

(Demars et al., 2001) 

• Landscaping and Vegetation Establishment 
o Reduces runoff and improves infiltration as water has more time to seep in 

o Helps to maintain soil moisture between rainfall events 

• Project Mitigation 

o Reduces the visual and physical impacts of thinning project(s) 

• Lop and Scatter 

o This is a surface treatment similar to mulching with branches, in which the slash is 

manually distributed across the treated area without chipping or masticating to reduce the 

particle size. 

• Compost Creation 

o Wood chips are an excellent source of carbon for composting projects 

• Roadside Applications 

o Assists with re-vegetation and erosion control efforts. 

 

 

MONITORING THE EFFECTS OF WOOD MULCH APPLICATION 

 
As part of the effort to promote the beneficial use of forest residuals, NMRC conducted monitoring to 

quantify the effects of wood mulch application on vegetation, soil moisture, and soil temperature in a 
variety of Southwestern landscapes. Soil moisture and temperature were measured continuously at the 

sites with in-situ sensors attached to data loggers. Monitoring locations were chosen based on 

implementation schedules, accessibility, and the relevance of the project and location. Sites were intended 

to represent areas most likely to receive similar treatments statewide. Four principal settings were 

identified for inclusion in the monitoring program; roadside, piñon-juniper, ponderosa, and invasive-
dominated riparian. Four sites were established and equipment was installed during 2007. Permanent 

photo points (Figure 3) were installed in conjunction with the monitoring equipment to provide visual 

documentation of changes at each site. All equipment currently remains in place at the sites and from July 

2008 on will be managed by the New Mexico Forest and Watershed Restoration Institute at New Mexico 

Highlands University. Table 2 denotes site activities for each monitoring site. In addition to the four 
monitoring sites, composting and erosion control activities were documented and evaluated at two 

demonstration sites.   
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Table 2. Monitoring activities by site 

 
 

 

 

 
Figure 3. Permanent photo point marker Figure 4. Rain gauge (left) and datalogger 
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Equipment 

At each of the four monitoring sites, two sensor arrays were installed. Each array consisted of one 

datalogger (Figure 4), two soil moisture probes (Figure 5), and two soil temperature probes (figure 6). 

Each array was installed at the interface between a patch where mulch was applied and a control area 

where no mulch was applied. As a result, the data at each array consisted of mulch soil moisture, mulch 
temperature, control soil moisture, and control temperature. In addition, a rain gauge was attached to one 

of the arrays at each site. Table 3 summarizes the sensor arrangement for each logger. All of the 

equipment was manufactured by and purchased directly from Decagon Devices, Inc.  

 

Datalogging 
Decagon EM-50 dataloggers (Figure 4) collected data from the sensors at 30-minute intervals. The 

loggers were outfitted with radio antennas, which transmitted to a remote receiver for data off-loading 

approximately every one to two months. Using a laptop attached via USB cable to a RM-1 radio receiver, 

data were transmitted to a laptop computer sitting in a vehicle parked nearby. The ECH2O utility software 

was used to manage basic downloading and data processing activities. Graphical summaries and 
compilation of data were performed using ECH2O DataTrac software.  

 

Soil Moisture 

Soil moisture was measured using Decagon ECH2O EC-5 soil moisture sensors (Figure 5). The two-prong 

design and higher measurement frequency allows the EC-5 to measure volumetric water content from 0 to 
100% rather than reaching a maximum at the saturated volumetric water content. The EC-5 allows 

accurate measurement across a wider variety of soil types and a much wider range of salinities than many 

other probes. The EC-5 was also deemed superior for the near surface installation required for this 

investigation. 

 
The published accuracy of the EC-5 sensors is at least 0.003 m

3
/m

3 
without soil-specific calibration. The 

resolution of the sensors when placed in mineral soil is 0.001 m
3
/m

3
. The operating environment for the 

EC-5 is -40 to +60°C.   

 

The slope of the soil surface was measured at the exact location of each sensor (Table 4). Sensors were 
positioned with the flat edge perpendicular to the soil surface, with the top edge approximately 2 cm 

below the soil surface. Sensors were installed according to manufacturer guidelines and care was taken to 

ensure that good soil contact was achieved without excessive packing or compaction against the sensor.   

 

Figure 5. ECH2O EC-5 soil moisture sensor                 Figure 6.  ECH2O ECT temperature sensor 
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Soil Temperature 

Soil temperature was measured using ECH2O ECT temperature sensors. The temperature sensors are 

accurate to nearest 0.25°C at 0 to 50°C. The sensors were installed approximately 1.5 cm below the soil 

surface and care was taken during installation to ensure good soil contact with the probe. 

 
Precipitation 

Rainfall was measured with a single tipping-bucket style rain gauge installed at each of the four 

monitoring sites. The Decagon ECRN-100 rain gauge measures rainfall in increments of 0.01 inches and 

transmits the measurements to the EM-50 datalogger. The ECRN-100 is not equipped with an apparatus 

for melting snow so measurements of precipitation during freezing conditions are not reliable. 
 

Table 3. Datalogger ports and sensors (SM = soil moisture) 

 

  1 2 3 4 5 

Carlito1 PRECIP MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM 

Carlito2 MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM --- 

DOT1 MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM --- 

DOT2 PRECIP MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM 

LV1 PRECIP MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM 

LV2 MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM --- 

SFRIVER PRECIP MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM 

SFRIVER2 MULCH TEMP MULCH SM CNTRL TEMP CNTRL SM --- 

 

Table 4. Slope and mulch depth at each sensor location 
       

    
Mulch Depth 

(cm) 

Mulch Depth  

(inches) 

Mulch sensor 

slope (degrees) 

Control sensor 

slope (degrees) 
 

Carlito1 temp 4 1.57 15 15  

  soil moisture 4 1.57 15 15  

Carlito2 temp 5 1.97 15 15  

  soil moisture 5 1.97 15 15  

DOT1 temp 4 1.57 15 12  

  soil moisture 5 1.97 10 15  

DOT2 temp 2 .79 18 13  

  soil moisture 1.5 .59 18 15  

LV1 temp 2.5 .98 10 10  

  soil moisture 2.5 .98 10 10  

LV2 temp 2.5 .98 15 15  

  soil moisture 2.5 .98 15 15  

SFRIVER temp 8 3.15 0 0  

  soil moisture 8 3.15 0 0  

SFRIVER2 temp 4 1.57 0 0  

  soil moisture 4 1.57 0 0  
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MONITORING SITES 

 

Cerrillos 

The roadside location was identified and set-up in partnership with the New Mexico Department of 

Transportation (NMDOT). The DOT1 site is located near mile marker 33 on Highway 14, north of 
Cerrillos, NM. The DOT2 site is located approximately 1.5 miles north on Highway 14, near the junction 

with Highway 42. Composted wood mulch was installed along the Highway 14 in 2006 following a road 

construction project. The area surrounding the sites is piñon-juniper woodland but the disturbance of the 

sites due to the road construction and the seeding and mulching treatments make roadside locations 

unique.  
 

Due to the increasing use of wood products for post-construction erosion mitigation and revegetation, 

information from the DOT locations has potentially far-reaching implications. Four soil moisture probes, 

four soil temperature probes, and a rain gauge were installed within the NMDOT right-of-way in May 

2007 in the pattern described previously. Vegetation was measured in early November 2007 using a 
square meter quadrat placed randomly within untreated and mulched areas. Vegetation measurements 

included percent cover and frequency data. 

 

Carlito Springs 

The piñon-juniper site is located on the Bernalillo County Open Space property, Carlito Springs, near 
Tijeras, NM. A thinning project was completed on the property in 2006 and slash was chipped and 

applied to the steeply sloped treatment area. Two arrays were installed approximately 22 meters apart on 

the thinned hillslope (Figure 7). Vegetation transects were measured in fall 2006, spring 2007, and 

summer 2007 to provide information regarding the effects of the mulch on both native and non-native 

vegetation.  
 

Figure 7. Relative positions of Decagon EC-5 soil moisture sensors 

Mulch 1

Mulch 2

Control 1 

Control 2

3m 22m 

3m 
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Santa Fe River 

The riparian monitoring site is located along the Santa Fe River, south of Santa Fe, NM. The property is 

owned by the non-profit, Center for Service Learning Opportunities in Education (CSLOE), and is 

operated as an outdoor experiential education facility. The Santa Fe Girls School has conducted a variety 

of monitoring activities at the site since 2004. NMRC engaged 6
th
 grade students as principal investigators 

of a mulch experiment. The students developed research questions, evaluated methods, and finally 

designed experiments to assess the effects of mulch application on vegetation and soil characteristics. The 

experiments are taking place in 15, 1 m
2
 frames constructed with 2x4s and placed within the project area 

(Figures 8 & 9). The students identified the study area, installed the frames, and collected baseline soil 

data including volumetric water content and soil texture in March 2007 (Figures 10 & 11). Two Decagon 
sensor arrays were installed in March 2007 to collect baseline measurements of soil moisture and soil 

temperature prior to the addition of any mulch to the plots. Baseline vegetation was measured in each plot 

in June 2007 by Will Barnes, CSLOE Consultant, and Krista Bonfantine.  

 

With funding assistance from NMRC in October 2007, a contractor used a horizontal grinder (Figure 12) 
to produce wood mulch. In November 2007, the students applied the wood mulch to the experimental 

plots. Treatments were assigned randomly to plots. Five plots were left as untreated controls. Five plots 

received 4 cm of mulch and 5 plots received 8 cm of mulch. 

 

Figure 8. Santa Fe River 3/17/07  Figure 9. Santa Fe River 6/13/07 
 

 

 

 

 
 

 

 

 

 
 

 

 

Figure 10. Students weighing soil   Figure 11. Adding wood mulch to a plot 
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 Figure 12. Wood mulch from grinder 

 

 

 

 
 

 

 

 

 
 

 

 

 

Las Vegas Watershed 
Monitoring within a ponderosa pine ecosystem took place near Las Vegas, NM. Two sensor arrays were 

installed in November 2007 approximately ¼ mile apart. The City of Las Vegas provided access and 

permission to install the sites within the watershed enclosure where public access is prevented. The LV1 

site is installed near the water treatment plant on an east-facing hill slope. The LV2 site is located on a 

south-facing slope near the water storage tank. Both areas were thinned and wood chips were applied in 
2004. 

 

 

MONITORING RESULTS 

 
Soil Moisture 

As expected, the presence of mulch generally increased the water content of the soil at all four monitoring 

locations, particularly during warmer months. For example, at Carlito Springs during March and April 

2007, the soil moisture at the two mulch locations remained above 20% while the control locations 

fluctuated and dipped below 10% (Figure 13).  At the Las Vegas 1 site, a similar pattern was observed 
(Figure 14). Rainfall events produced more pronounced spikes in control soil moisture sensors but the soil 

moisture also declined more quickly following precipitation. The mulched sites tended to have elevated 

soil moisture that persisted for longer periods of time. Although there was an expectation that small 

rainfall events may be absorbed by the mulch layer and fail to reach the soil surface, very few examples of 

this phenomenon were observed across all the sites. Overall, the interception of scant rainfall by the 
mulch appears to be very minor in relation to the significant increases in total available water under wood 

mulch. At the Santa Fe River site there appeared to be some water–logging effect by the mulch. Due to 

the confounding effects of beaver activity at the site, it is difficult to ascertain the amount of water-

logging caused by the mulch and the amount caused by the beavers.  Future observations will help to 

determine the unique effects of mulch in a riparian ecosystem.  
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Figure 13. Elevated soil moisture under mulch at Carlito Springs, 3/19/07 to 5/9/07.  Depth of Mulch 2 is 

4 cm and depth of Mulch 3 is 5 cm. Spikes in soil moisture indicate precipitation events.   

 

 
 

 

Figure 14. Soil moisture (sm), temperature, and precipitation levels at Las Vegas 1 (LV1 – Ponderosa) 

site, spring 2008 

 

 
 

Soil Temperature  

Overall, soil temperature was less variable under the mulch layer across all sites. Mulch insulated the soil, 

reducing maximum temperatures in the summer and increasing minimum temperatures in the winter. 
Figure 14 shows the control sensor exceeding 48

o
C (120

o
F) while the mulched sensor remains below 
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37
o
C (100

o
F). On the sunny, south-facing slope at Carlito Springs, soil temperature was as much as 20

o
C 

(70
o
F) higher in the unmulched patch than under the mulch less than 3 m away. Figure 15 shows the 

increased temperature and soil moisture during the winter under the mulch at the DOT 1 site.   

 

Figure 15. Sensor readings during January at NM Department of Transportation (DOT1 near Cerrillos, 
NM) site.  Mulch provided an insulating effect during winter months.  Mulched areas were warmer during 

the winter and cooler during the summer.   

 
 

Vegetation 

Carlito Springs was the only site where vegetation measurements were taken for a full year. Based on one 

year of measurement, wood mulch application did not produce significant differences in vegetation cover 

at any layer. No significant differences were observed in herbaceous plant diversity or the relative cover 
of nonnative species between mulched and un-mulched patches. Future vegetation measurements at 

Carlito Springs will help to determine whether any long-term mulch effects on vegetation exist. Ideally, 

vegetation will be measured in the future at the other monitoring sites to compare with baseline data 

gathered in this investigation.  

 
Monitoring Summary  

A formal report outlining monitoring data processes and results is currently being completed, with the 

intent of submitting the information to a professional journal for publication.  A more detailed monitoring 

report is outlined within the enclosed Monitoring Summary document. 

 
 

COLLABORATIVE PARTNERSHIPS 
 

Demonstration Projects and Mulch Utilization Monitoring Sites 

The NMRC teamed up with several partners to demonstrate erosion control treatments through the 

utilization of woody biomass.  NMRC’s relationships with these partners include on-site consultation, 
data monitoring and other educational and outreach support.  The demonstration sites range from riparian 

river systems to mixed conifer forests and include the following: 
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� Mescalero Apache Tribe – Due to a strong monsoon season in the southern part of New 

Mexico during the summer of 2006, the Mescalero Apache Tribal land experienced significant 

erosion, including washed out utility lines and high volumes of sediment transport.  The Tribe 

contacted NMRC regarding installations of erosion control hardscapes and mulch.  NMED: 

SWB’s Greg Baker and Soilution’s Jim Brooks visited the area to assess the damage and develop 
a plan of action.  The following summer in June of 2007 a team applied an erosion control 

installation that included earth moving, berms and swales, filter socks and wood chip mulch.  The 

below before and after pictures demonstrate the success of the project. 

 

 
 

   

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 
Figure 16.  Severe erosion above sewer line (pre-treatment)           Figure 17. Same view of sewer line (post-treatment) 
 

� Jemez Girl Scout Camp – NMRC participated in the NM Forestry Camp in June of 2007 by 

conducting a workshop for camp counselors on erosion control and mulch utilization.   

� Santa Fe River – The Center for Service Learning Project – During the 2006/2007 school 

year NMRC conducted twelve site visits to the Center for Service Learning project.  These visits 

included trips with middle school aged students from The Santa Fe Girls’ School.  This 
demonstration project is an ongoing educational opportunity as pupils assisted in setting up 

monitoring sites.  The area has been successfully chipped and the mulch has been applied to the 

monitoring plots.  Mulch was applied to the entire landscape in the spring of 2008.  An 

educational sign outlining the restoration (Panel A1), mulch and educational components of the 

project has been developed that will be installed in summer of 2008.  NMRC provided funding 
assistance for chipping of the woody biomass.  More information and photos about this 

demonstration site are above in the “Monitoring” section of this report. 
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Figure 18. Mulch application for monitoring purposes by Middle School Student at The Center for 

Service Learning Project  

 

� Carlito Springs: Bernalillo County Open Space – Carlito Springs is the source of our most 

continuous monitoring data, as it was the first of our sites with complete monitoring equipment 
installed.  Monitoring devices that record precipitation, soil moisture and temperature have been 

providing information since March of 2007.  Carlito Springs will also host a sign that explains the 

project and erosion control treatments.  More information about this demonstration project is 

above in the “Monitoring” section of this report. 

 

 
Figure 19. Re-vegetation within mulched area at Carlito Springs 
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� Valles Caldera – Through the CFRP grant, the NMRC attended a walk-through with 

representatives from the Fire Sciences Laboratory based in Missoula, Montana to better 

understand fire-monitoring activities at Valles Caldera.  This information assisted in shaping 

NMRC’s activities within the Caldera related to erosion control applications and mulching.  We 

were unable to utilize this area for the ponderosa pine monitoring site due to scheduling and access 
conflicts.   

� Santa Fe County Fire Department – The Santa Fe County Fire Department received a CFRP 

grant to thin the 40 acres of Santa Fe City and County lands.  NMRC worked with the Arroyo 

Hondo Fire Department and Santa Fe Partners for Forest Restoration to host a targeted erosion 

control and mulch utilization workshop for contractors conducting the forest thinning in Santa Fe 
City and County.  NMRC technically assisted SF County Fire Dept to develop signs to install 

within the area to educate hikers on the erosion control process and mulch applications.   

� Santa Domingo Pueblo – Santo Domingo Pueblo is a successful CFRP grant recipient for the 

2007 grant cycle.  NMRC provided consultation to Santo Domingo in the creation of a bosque 

thinning project.  NMRC and NMED: SWB representatives met with the Pueblo and conducted 
site visits in order to assist the Pueblo with details of their grant application and continued to 

provide compost expertise as their project got underway.  NMRC has developed a sign that 

describes the compost process and will be installed the summer of 2008 at the site.     

� City of Las Vegas – To gather monitoring data on the effects of wood mulch in a ponderosa 

pine ecosystem, NMRC worked with Ralph Barela and the City of Las Vegas to gain approvals to 
install a monitoring site on forested city land. More details on the monitoring are provided in the 

“Monitoring” section of this report. 

 

 
Figure 20. Mulched monitoring area within the City of Las Vegas 

 

� NM Department of Transportation – To gather data on the effects of composted wood mulch 

in a roadside environment, NMRC worked with NMDOT engineers to install a system along 
Highway 14. More details on the monitoring and the results are provided in the “Monitoring” 

section of this report. 
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Figure 22. Monitoring equipment set up along Highway 14  

 

 

� The Lower Frisco Wood Products Reserve Mill and Phelps Dodge Mine – In the final phase 

of our grant project, we worked with the Lower Frisco Wood Products mill and the NM Economic 

Development Department to assist the mill in finding a beneficial end use for the large pile of 
wood shavings on their property. We received initial interest from Phelps Dodge to work with us 

on a demonstration project of 5 semi-loads that would be applied as reclamation ground-cover at 

the mine. The potential consumption of wood chips/shavings by this mine and others is very large.  

In the end the mine declined this opportunity.   

 
CHALLENGES  

Various demonstration projects that were outlined in the original grant proposal did not come to 

fruition and were replaced by other projects.  These include wood chip applications along Glorieta 

Mesa, a collaboration with Forest Guild and Earthworks, and Tesuque Pueblo’s bosque thinning 

and chipping project.  Both the Glorieta Mesa and the Tesuque Pueblo demonstration sites did not 
occur because of project timelines and limited access issues.   

 

The original grant proposal budgeted a higher amount of dollars spent on supporting 

demonstration sites with chipper rentals and equipment needs, however due to long timelines of 

the projects this money was not completely utilized.  Working with our CFRP Regional Grant 
Manager, we were able to rebudget this money into additional categories, including site 

monitoring.    

 

 

Key Partners in Implementation: 
 

� New Mexico Environment Department: Solid Waste Bureau – Greg Baker and other NMED 

employees have been an amazing asset to the project, providing multitudes of in-kind consultation 

to our project team and direct consultations. 
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� New Mexico Department of Transportation – The NMDOT has continued to work closely on 

the development of specifications to use composted mulch and mulch on their roadside projects. 

NMDOT has supported our project with advisory committee input, workshop educators, content 

review and for monitoring. 

� Soilutions, Inc. – Jim Brooks, one of the state’s lead consultants on the use of wood chips for 
erosion control, has contributed to our trainings, classes, Advisory Committee, material content 

review, demonstration site installations and one-on-one consultations. 

� Arid Land Innovation, LLC – Krista Bonfantine joined the project at the mid-point and has led 

this CFRP grant program as our day-to-day expert on the subject, as the lead consultant for state-

wide and regional outreach to forest and land managers, reviewing all material content, research 
development, monitoring development and oversight, and giving numerous presentations and one-

on-one consultations.  

� BioGrind – Roger Allen, a Ruidoso composting facility business owner, has joined as a 

consultant providing workshop trainings and material review. 

� Ralph Barela – Ralph Barela, a Las Vegas forester and 2007 CFRP grant recipient, has assisted 
our grant since its inception with consultations, workshop trainings, Advisory Committee input 

and material review. 

� Stan Bulsterbum – Through his company, Natural Resource Consultants, LLC, and his contacts 

at Valencia Soil and Water Conservation District, Stan provided consulting work to the project, 

providing data on bosque mulch treatments. 
� Ciudad Soil and Water Conservation District – Steve Glass and Susan Rich, both with 

Ciudad, have provided many resources to the project. Steve Glass has served on the Advisory 

Committee, provided material review and meeting locations. Susan Rich engaged NMRC with the 

Carlito Springs’s project and led us to Krista Bonfantine. 

� New Mexico Recycling Coalition (NMRC) – The New Mexico Recycling Coalition is the lead 
agency on the grant and performs the following duties: coordinate the project; oversee contractors; 

assist in reaching out to interested communities and organizations; oversee classes; coordinate 

demonstration projects; manage the creation of outreach materials; manage the financial 

administration and report filing. Board members Joseph Ellis, O. Paul Gallegos, Jill Holbert and 

Justin Stockdale have donated time to this project. 
 

NMRC Staff Roles: 

English Bird – Executive Director: As Executive Director of NMRC, English Bird oversaw 

implementation of grant programs and goals.  Additionally, she drew upon her large pool of resources 

within the recycling and compost professional fields to assist with relationship and contact building 
within the land management community.   

 

Sarah Pierpont – CFRP Grant Project Coordinator: The Coordinator performed outreach, 

administrative and other services as more specifically described below for NMRC in regards to the 

Collaborative Forest Restoration Program (CFRP) grant. This position was funded part-time, 20/hrs/wk 
from August 2005 through July 30, 2008.  

 

The position’s goal was to provide outreach and education to forest managers and tribes throughout the 

state about the benefits of creating mulch and compost from forest residuals for use as an erosion control 

material.  
 

Job responsibilities included: 

• Outreach to key parties 

• Data and resource collection 
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• Creation of brochures, poster, CD-ROMS, website, press and all outreach 

• Evaluation and monitoring process 

• Attendance and presentation at annual CFRP meeting 

• Consultant coordination 

• Workshop organization 

• Attendance at other outreach conferences or meetings 
 

Advisory Team – The CFRP grant Advisory Committee is listed in Appendix VIII. 

 

PROJECT SUSTAINABILITY 

The New Mexico Forest Industry Association (NMFIA) received a CFRP grant during the 2008 grant 
cycle.  Their grant is similar in nature as it provides technical assistance regarding woody biomass 

applications.  NMFIA has agreed to serve as a contact point for inquiries related to this project after the 

completion of NMRC’s grant and will help distribute legacy products.  To contact NMFIA, please call 

Naomi Engleman at 505-412-9028.  Additionally, summary information will remain on NMRC’s CFRP 

project webpage www.recyclenewmexico.com/cfrp_project.htm.   
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