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Mechanical fuel reduction treatments are increasingly used 

to reduce hazardous fuels and improve forest health within 
wildland urban interface areas. Mechanical treatments can 

often be accomplished under fuel or weather conditions 

that are not conducive to burning. Although these 
treatments may not fully replace the ecosystem effects of 

fire, strategic use of forest residuals and erosion control 
practices can improve vegetation response and watershed 

functionality following a thinning project. 

Through a Collaborative Forest Restoration Program grant, 

the New Mexico Recycling Coalition (NMRC) is evaluating 
opportunities for the beneficial use of forest residuals. Based 

on the compilation of available research and the input of 

local professionals, the Recycling Coalition provides 
guidance on optimal utilization of forest materials and 

installation of erosion control treatments.

Scant research exists on the ecohydrologic effects of wood 

mulch application. Most research regarding the effects of 
mulch application has been within agricultural settings. 

Although some of this past research provides relevant 
information on general mulch benefits and application rates, 

there is a great deal to learn.  In response to this limited 

knowledge, the NMRC is currently developing a 
comprehensive monitoring protocol to quantify the effects of 

wood  mulch application on vegetation, soil moisture, and 
nutrient dynamics.

Wood Mulch Utilization
Ecohydrology and Restoration Benefits

Erosion Control Treatments

Slash and chips can be placed strategically on the 

landscape for maximum erosion control and revegetation 
benefit. These treatments build on traditional lop and 

scatter and uniform mulch applications,

Lop and scatter treatments have been shown to reduce 

runoff and sediment transport, increase infiltration, 
moderate soil temperature fluctuations, and reduce 

evaporation (Jacobs and Gatewood 1999; Hastings et al. 

2003). However, due to concerns regarding fuel continuity 
and crown fire propagation, lop and scatter may be most 

appropriate for treated areas with light fuel accumulations 
(Wakimoto et al. 1988). However, if slash placement is 

limited intercanopy areas and connectivity of horizontal 

and vertical fuels is avoided, ecological benefits may be 
achieved without increasing fire hazard. 

A brush berm is basically a lop and scatter treatment but 

the slash is placed only parallel to contour lines or 

perpendicular to the fall line of the slope. Slash is 
concentrated in rows and can be placed in intercanopy 

areas avoiding adjacent fuels. Wood chips created by 
chipping or mastication can be added to the uphill side of 

the slash to further enhance infiltration and water holding 

capacity. The berm creates a leaky dam that slows water 
down but does not impound any significant volume. This 

treatment is particularly beneficial to control runoff 
downslope of trails and roads that concentrate flow. For 

maximum erosion control, treatments should be placed 
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Introduction

Table 1. Average biomass per acre in bone dry tons (BDT) 
removed or targeted for removal. 

Note: This table is intended as a general reference to discuss the feasibility 

Application Rates and Biomass Volume

Generally, the rate of soil loss decreases exponentially with 

an increase in the percentage area covered by mulch 
(Morgan 1986). Typical roadside mulch projects apply a 

depth of 1 to 2 inches (McCoy and Cogburn 2001). A 1.5 

inch depth, or 25 tons per acre, of woodchips provided 
excellent soil stabilization and considerable grass growth 

compared to other application depths on steep slopes. 
Mulch depths of more than 4 inches may prevent light rains 

from reaching the soil surface and may inhibit seed 

germination.

Approximately 269 cubic yards or 36 bone dry tons (BDT) are 

required to cover 1 acre, 2 inches deep (Vaughn 2006). 
Assuming 40% canopy cover following treatment, about 15.5 

BDT would cover intercanopy spaces two inches deep. 

Based on the volumes produced in in many forest types 
(Table 1), the material generated could be used effectively 

on-site. This estimate is based on 100% on-site treatment 
although there would likely be removal of merchantable 

biomass in some forest types.  Timber removal would be 

expected in ponderosa and mixed conifer forests so 
mechanical fuel reduction of the remaining slash would 

produce residual volumes that could be applied without 
exceeding a depth of 2 inches. 

For additional information, please contact:
Krista Bonfantine
New Mexico Recycling Coalition
aridlandideas@comcast.net

505-250-3629

Nutrient Dynamics
A biodegradable source of organic matter, such as wood chips, applied to the soil 

surface can increase microbial activity in the soil (Lloyd et al. 2002). This increase results 

because microbe biomass is generally limited by the supply of available carbon. 

However, microbes require nitrogen from the soil in order to decompose the carbon-rich 

wood chips. As a result, the available nitrogen for plant growth may be temporarily 

reduced. The effect is minimized by leaving mulch on the surface and not digging in. 

The nitrogen deficiency also decreases over time as the mulch decomposes. 

maximum erosion control, treatments should be placed 

closely on steep slopes and further apart on more shallow 
slopes.

� Mulch protects soil from splash erosion by raindrop impact

� Reduces sheet erosion and improves infiltration by slowing 
water moving across the soil surface 

� Limits concentrated flow and rill erosion by spreading out 

the flow of water 
� Prevents wind erosion

� Reduces runoff and sediment transport
� Helps to maintain soil moisture between rainfall events

� Protects seedlings and saplings from the drying effects of 

solar radiation through the increased canopy gaps 
� Contributes organic matter to soil
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Other Considerations

� How much litter was part of the historic condition?

� Wood mulch is not beneficial in all environments

� Excessive soil moisture and low evaporation can create 

water-logging in some soils (Morgan and Rickson 1995)

� Induces gleying and anaerobic conditions

� Flat ground may be a problem

Constructing a Mulch and Brush Berm

1.  Mark contour using laser level, water level, 
A-frame, etc.

2.  Pile brush/slash along the contour

3.  Use rake or shovel to pile chips along uphill 
side of slash

of applying chipped residuals within the treated stand.

* Calculated based on basal area (BA) (ft2acre-1) and biomass (tons per acre) for the pinyon-
juniper forest type (Rodgers 2003) and an average removal of 60 BA per acre

** Average biomass (tons per acre) calculated from biomass removed per unit (Lynch and 
Mackes 2003)
*** Based on the volume to remove (bone dry tons)/ treatment opportunities (acres) (USDA 
Forest Service 2005)

Mulch and Erosion

� Sunlight is generally limiting in forests with nearly closed, 

dense overstories
� Soil moisture is limiting in ecosystems with relatively open 

overstories (Breshears et al. 1997)

� Thinning shifts the limiting factors for vegetation growth
� Increased solar radiation at the soil surface following 

thinning  may have both positive and negative effects
� Application of chipped forest residuals can buffer soil 

temperature and moisture fluctuations

� The benefits of mulching 
are proportional to the 

adversity of the environment
in which they are applied 

(Morgan and Rickson 1995)

State

Average 

Biomass per 

Acre 

Removed 

(BDT)

BY FOREST 

TYPE

Piñon-Juniper *

New 

Mexico 7.12

Ponderosa 

(high density) ** Colorado 28.62

Ponderosa 

(low density) ** Colorado 7.9

Mixed Conifer ** Colorado 36.1

BY 

CONDITION

Treatable Timberland 

***

New 

Mexico 14.74

Class 2 + 3 ***

New 

Mexico 15.03

Class 3 ***

New 

Mexico 15.33

Treatable Timberland 

*** Colorado 17.40

Class 2 + 3 *** Colorado 16.65

Class 3 *** Colorado 19.32


