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Introduction

ÅLife Cycle Assessment (LCA)

ÅAn LCA provides a holistic method of analysis 

that illustrates environmental benefits and 

trade-offs 

ÅA New Hampshire-specific LCA for construction 

and demolition (C&D) wood waste management 

included 

Åthe energy off-sets from utilizing C&D derived 

biomass for energy production 

Åa comparison of wood combustion with 

energy recovery to current and proposed 

alternative management options



Introduction
Å UNH conducted an LCA of various management 

options for C&D wood waste in NH

Å Using the U.S. Environmental Protection 

Agencyôs Municipal Solid Waste Decision 

Support Tool (MSW DST)

Å MSW DST contains life-cycle environmental 

data for

Å transportation

Å combustion with energy recovery

Å Landfilling

Å Recycling/mining of virgin materials

Å Data for the production and consumption of energy 

for the U.S. national and regional grids



Literature Review Summary

Å Processed C&D wood waste/derived 
biomass

Å Literature indicates can be combusted with 
emissions below state and federal 
regulations

Å Can be a viable fuel and alternative energy 
source

Å Should be examined holistically
Å Emissions

Å Transportation

Å Ash disposal



MSW DST Data Input

Å2006 tonnage = 702,000 tons  (NH Department of 

Environmental Services, 2007) ~638,000 tonnes
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MSW DST Data Input

Å280,000 tons of wood (40% of the total) left the recycling 

facility for various management options for scenarios 

that include separation and recycling

ÅA recycling facility efficiency of 83% is used    (NH DES, 

2007)

ÅCardboard and metals were recycled, while the remaining 

materials were reused. 

Å17% of the C&D debris (119,000 tons) was not able to be 

recycled or reused and was sent to a landfill for disposal. 

ÅImpacts and off-sets associated with the results are total 

quantities on an annual basis



MSW DST Data Input

ÅMethane generation from the landfill

ÅThe methane emission value for the 

disposal of wood waste ñbranchesò utilized 

by the MSW DST is 62.6 ml/dry g of wood 

(Eleazer et al., 1997)



MSW DST Data Input
ÅMetal content and volatilization

Metal Default Value in MSW DST 

(used for virgin wood)

(lb/ton combusted)

Total Metal Content 

for C&D Wood

(lb/ton)1

Value used for C&D 

Wood volatilization

(lb/ton combusted)2

Arsenic 3.17E-06 7.39E-02 1.30E-04

Boron 5.45E-04 NA NA

Cadmium 2.68E-04 1.29E-03 1.57E-04

Chromium 2.61E-04 1.10E-01 1.10E-01*

Copper 1.93E-05 6.44 6.44*

Mercury 3.94E-04 2.61E-04 1.28E-04

Nickel 3.66E-04 NA NA

Lead 6.51E-03 5.17E-01 2.72E-02

Antimony 6.87E-05 NA NA

Selenium 1.50E-07 BDL BDL

Zinc 5.75E-03 NA NA

1The total metal values for C&D wood are the metal content based upon 10 samples. Data provided by Green Seal Environmental, 2007. 
2Some metal content would not volatilize. Volatilization percentage based upon method outlined in internal RTI document, see Appendix A 

and/or https://webdstmsw.rti.org/ for details. *No volatilization factor available, so total metal content used. NA=Not Available, BDL=Below 

Detection Limit: virgin wood values used.

https://webdstmsw.rti.org/


MSW DST Data Input

ÅMetal removal efficiencies

Metal % Removal

Arsenic 99.90%

Boron 76.50%

Cadmium 99.70%

Chromium 99.30%

Copper 99.60%

Mercury 92.70%

Nickel 96.60%

Lead 99.80%

Antimony 96.70%

Selenium 92.90%

Zinc 99.70%



MSW DST Data Input

Default Value in MSW 

DST (used for 

virgin wood)

Value used for 

C&D 

Derived 

Biomass2

Moisture (%) 45% 12.4%

Carbon (%) 23.3% 43.3%

Hydrogen (%) 2.9% 4.75

Nitrogen (%) 0.9% 0.4%

Sulfur (%) 0.2% 0.2%

Ash (%) 10.1% 6.9%

Oxygen (%) 17.5% 32.0%

BTU/lb 4,5001 7,380

1PSNH, 2007 (also the average reported by Tchobanoglous et al., 1993)
2Values based upon 10 samples. Data provided by Green Seal Environmental, 2007

(also reported by Tchobanoglous et al., 1993)



MSW DST Data Input

Northeast Power Grid Distribution
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MSW DST Input Scenarios
Scenari

o

Recycling/Transfer Transport Treatment Off -set Disposal

1 All materials sent to recycling 

facility (83% recycled, 17% 

landfilled with flare)

ME/CAN

(140mi)

WTE (C&D 

wood only)

NE 

Grid

Ash LF(10mi)

2 All materials sent to recycling 

facility

Local

(25mi)

WTE (C&D 

wood only)

NE 

Grid

Ash LF(10mi)

3 All materials sent to recycling 

facility

Local

(25mi)

WTE (C&D 

wood only)

100% 

Coal

Ash LF(10mi)

4 All materials sent to recycling 

facility

Local 

(25mi)

None None C&D Wood -

landfilled with flare

5 All materials sent to recycling 

facility

Local 

(25mi)

None None C&D Wood ï

landfilled w/energy 

recovery

*VW=Virgin Wood Scenario



Scenarios (Conôt)

6 None None None None All tonnage ï

landfilled with flare

7 None None None None All tonnage ï

landfilled w/energy 

recovery

VW None From N 

NH 

(150mi)

WTE 

(virgin 

wood)

NE 

Grid

Beneficial use

Scenari

o

Recycling/Transfer Transport Treatment Off -set Disposal



Energy Consumption


