
 

POLLUTION PREVENTION 
IDEAS FOR THE WOOD 

PRODUCTS AND FURNITURE 
AND FIXTURES SECTORS 

The environmental aspects of the wood products and furniture and fixtures (WP/FF) 
sectors are regulated by numerous federal and state regulations that address air 
emissions, hazardous waste management, and in some instances wastewater discharges.  
The Colorado Department of Public Health and Environment (CDPHE) prepared this bulletin 
to convey information about source reduction practices 
for businesses in the WP/FF sectors.  Source reduction, 
or pollution prevention (P2), practices complement 
emission control measures and waste management 
procedures required by regulations.  CDPHE defines P2 as 
the reduction or elimination of pollutants or wastes at 
the source, by using less hazardous raw materials or 
using more efficient practices or processes.  It includes 
reducing the use of energy, water, and other resources 
through increased efficiency or through conservation.  
For more information about regulations that apply to the 
WP/FF sectors, contact Joe Schieffelin at (303) 692-
3356 or visit the web sites included throughout this 
document. 

 
The objective of this bulletin is to stimulate generators 
of hazardous waste to consider implementing various P2 
strategies.  Over the past 10 to 20 years, many fact 
sheets, books, and other forms of guidance on P2 
opportunities for the WP/FF sectors have been created.  The
applicability of information in these resources varies considerably. 
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Businesses in the WP/FF sectors perform similar work, and generate 
similar wastes.  For that reason, both sectors are covered in this fact 
sheet.  Some common hazardous wastes generated by various processes 
in the WP/FF sectors are summarized in the following table1: 
 

PROCESS WASTES 
ASSEMBLY 

Gluing/Veneer 
Application 

Spent adhesives containing solvents such as methyl isobutyl 
ketone, methyl ethyl ketone, xylene, toluene, 1,1,1-trichloroethane 

PRE-FINISHING 
Watering/Sanding Adhesive, resin particles, and sawdust 
Derosination Spent acetone, ammonia, natural resin from wood 
Bleaching Spent bleaching agents (e.g. hydrogen peroxide, sodium bisulfite, 

sodium hyposulfite, sodium perborate, oxalic acid, potassium 
permanganate, sodium or calcium hypochlorite) 

FINISHING 
Staining Pigment wastes (e.g. iron oxides, lead chromate, calcium sulfate, 

cadmium selenide) and solvent wastes 
Washcoating Spent solvents, nitrocellulose-base lacquers, acrylic lacquers, 

varnish, polyurethane, and shellac 
Filling Spent solvents, stains, drying oils, synthetic resins, thinners, and 

pigments (e.g. iron oxides, lead chromate, calcium sulfate, cadmium 
selenide) 

Sealing Spent solvents, nitrocellulose based lacquers, varnish, shellac, and 
polyurethane 

Painting Spent solvents (e.g. toluene), pigments (e.g. titanium dioxide, iron 
oxides, lead chromate), epoxy-ester resins, aromatic 
hydrocarbons, vinyl acetate, acrylic, spent filters, and used rags 

Topcoat application Spent denatured alcohols, resins, shellac, petroleum distillates, 
toluene, and disocyanate 

Sanding Particles with adhesive, resin, nitrocellulose, lacquer, paint, stain, 
filler, sealer, and sawdust 

Rubbing/Polishing Spent lubricants, detergents, and oils 
CLEANUP 

Brush and spray gun 
cleaning 

Spent solvents (e.g. acetone, toluene, methanol, methylene 
chloride), mineral spirits, alcohols, petroleum distillates, and rags 

 

                                                 
1 EPA Office of Compliance Sector Notebook Project, Profile of the Wood Furniture and Fixtures Industry.  September 
1995. EPA/310-R-95-003. 

 2 



COATING APPLICATION 

Among many process variables that affect waste generation in the WP/FF sectors, coating 
application efficiency has direct and often significant impact on hazardous waste 
generation and solvent air emissions.  Coating application efficiency can be improved using 
proper coating techniques and the right application equipment.  Another bulletin in this 
series, Pollution Prevention Ideas for Surface Coating, discusses 
coating application efficiency and the following topics, which are also 
relevant to the WP/FF sectors: 

 Reduced solvent content in coatings and cleaners 
 Powder coating 
 Ultraviolet (UV) and electron beam (EB) curing 
 Energy efficiency tips  
 Sources of further information  

 

P2 INFORMATION SOURCES AND LINKS 

P2 opportunities for reducing WP/FF process wastes have been widely researched and 
documented by various federal and state agencies and organizations.  This section contains 
references to some resources that are relevant to the WP/FF sectors. 
 

RESOURCE DESCRIPTION 
FACT SHEETS AND GUIDES 

Waste Reduction Guide, Wood Furniture 
Industries 
www.p2pays.org/ref/01/00418.pdf 

Description of P2 opportunities for wood 
furniture industry, primarily wood household 
furniture, but widely applicable to all WP/FF 
businesses.  Opportunities are presented in 
the following categories: 

 Lumber receiving, drying, and storage 
 Rough end and gluing 
 Machining and sanding 
 Assembly 
 Finishing 
 Packing, shipping, and storage 
 Building and equipment maintenance 

The guide also contains case studies. 
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RESOURCE DESCRIPTION 
American Furniture Manufacturers 
Association Environmental Guide 

www.afma4u.org/resources/ 
index.htm 
 
(click on Environmental Guide for the 
Furniture Industry) 

The on-line environmental guide contains 
detailed information on environmental 
regulations and legislation of particular 
interest to the furniture and cabinet 
manufacturing industries.  The guide contains 
nine chapters addressing development and 
implementation of environmental management 
systems for the furniture and cabinet 
manufacturing industries.  The continuously 
updated site also provided news and links to 
Internet sites for furniture and cabinet 
industry environmental professionals. 

Environmental Self Assessment for the 
Wood Furniture and Fixture Industry 

www.dec.state.ny.us/website/ppn/ 
esawood.pdf 

Document containing description of typical 
wastes generated by wood furniture and 
fixtures manufacturing industry, P2 
opportunity checklist for furniture and 
fixture industry, and a list of resources of 
organizations that: publish P2 information, 
conduct workshops and conferences, and 
provide telephone and on-site P2 assistance.  

Woodworking and Refinishing P2 
Opportunities 
www.epa.state.oh.us.opp/woodworking.pdf 

Fact sheet from the Ohio EPA Office of P2.  
Discusses hazardous wastes, cleanup wastes, 
used rags, unused or expired stains and 
finishes, air emissions, solvents, solid wastes, 
Internet links, and trade associations. 

CDPHE P2 Tool Kit for Wood Products 
Manufacturing 

www.cdphe.state.co.us/ap/P2/wood.htm 

P2 tips for wood products coating industry. 

WEB PAGES 
EnviroSense 
http://es.epa.gov/technifo/facts/ 
refinish.html 

Industry overview of Furniture and Wood 
Manufacturing and Refinishing 

Wood Web 
http://woodweb.com/index.html 

Links to suppliers and forums to ask technical 
questions 
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RESOURCE DESCRIPTION 
Wood Furniture Manufacturing Industry 
Resources 
www.pprc.org/pprc/sbap/wood.html 

Wood furniture manufacturing industry 
resources including resources developed by 
the P2 Research Center, information 
clearinghouses, wood furniture manufacturing 
industry trade associations, and a wood 
products industry research projects 
database. 

Great Lakes Regional P2 Roundtable 
www.glrppr.org/contacts/gltopichub.cfm? 
sectorid=80 

Links to P2 documents and resources for 
wood finishing industry 

150 NPCA P2 Ideas 
www.paint.org/ind_issue/pollu.htm 

National Paint and Coating Association P2 tips 
intended to help start a P2 program or 
improve an existing program. 

Waste Reduction Resource Center 
(WWRC) 

http://wrrc.p2pays.org 

WRRC provides technical P2 support to the 
states in EPA Region III and EPA Region IV. 
Web site contains over 20,000 technical 
articles, fact sheets, and case studies about 
waste reduction technologies, 10,000 of which 
are available electronically at the P2 
Infohouse on the web site, many of which are 
related to the WP/FF industry. 

 
P2 SCORECARD FOR WP/FF SECTORS FACILITIES 
 
This checklist highlights common P2 opportunities for the WP/FF sectors2.  While this list 
of P2 opportunities is not exhaustive, it will help WP/FF facilities assess how well P2 is 
being implemented at their facility.  The goal is to achieve more “Yes” answers by changing 
techniques or technologies, as appropriate and feasible. 
 

DOES YOUR FACILITY… Yes No NA 
PREASSEMBLY    
1. Inspect for and remove reject parts before finishing and 

assembly? 
   

2. Use the water wash from the grinding mill as part of the 
batch formula? 

   

3. Arrange lumber to minimize inventory and storage time?    
4. Separate lumber and kiln sticks when stacking?    

                                                 
2 Many of the opportunities listed in this scorecard were derived from the following sources:  Waste Reduction Guide, Wood 
Furniture Industries.  Tennessee Valley Authority.  November 1994.  Environmental Self-Assessment of the Wood Furniture 
and Fixture Industry.  New York State Department of Environmental Conservation Pollution Prevention Unit.  May 2000. 
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DOES YOUR FACILITY… Yes No NA 
5. Use stick guides for proper alignment of kiln sticks?    
6. Implement boiler efficiency techniques?    
7. Implement kiln drying efficiency techniques?    
8. Use high speed or variable fan speeds in kiln drying?    
9. Use dehumidification drying?    
10. Use vacuum drying?    
11. Use vacuum resistance drying?    
12. Use vacuum press drying?    
13. Use radio frequency redrying of veneer?    
14. Provide adequate dry shed capacity and environment?    
15. Finger joint short sticks or boards to achieve less waste 

and better material utilization? 
   

16. Recycle wood waste and sawdust?    
ASSEMBLY    
17. Use hot-melt adhesives?    
18. Use laminates with heat-seal adhesives?    
19. Use water-based adhesives?    
20. Use polyvinyl acetate adhesives?    
21. Assemble parts while glue is still fluid?    
22. Use glue spreaders to provide a consistent layer of 

thickness? 
   

23. Adjust the speed of gluing based on species resistance to 
wetting? 

   

24. Complete curing before removing assembly from press and 
subjecting it to stress? 

   

25. Periodically maintain and calibrate glue applicators?    
26. Use electronically or pneumatically controlled segmented 

platens on sanding equipment?  
   

FINISHING    
27. Investigate and implement replacements for conventional 

chemicals, paints, and lacquers to reduce the amount or 
toxicity of wastes generated? 

   

28. Reduce equipment cleaning by staining or painting all 
products of the same color at the same time?  

   

29. Schedule coating to proceed from light shades to darker 
shades and limit equipment cleaning as the color gets 
darker? 

   

30. Use water-based paints and lacquers whenever possible?    
31. Use high-solids nitrocellulose coatings?    
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DOES YOUR FACILITY… Yes No NA 
32. Purchase pigments in the form of a slurry or paste in 

place of powder form to reduce the amount of dust 
generated? 

   

33. Wash and reuse filters and straining bags?    
34. Replace bag-type filters with stainless steel mesh filters?    
35. Use dedicated lines to reduce flushing?    
36. Redesign stand tanks to minimize clinging?    
37. Make use of natural gravity flow in transfer lines where 

possible? 
   

38. Change coating formulations so that they are lead 
chromate free? 

   

39. Install timers on thindown tank agitators so they only run 
when necessary? 

   

40. Use versatile products such as epoxy or self-etch 
primers? 

   

41. Avoid lacquer-based topcoats?    
42. Use low VOC topcoats (polyurethane or urethane) that 

require less than 3 coats? 
   

43. Use carbon dioxide based coatings?    
44. Use radiation (UV or EB) cured coatings?    
45. Use vacuum coating?    
46. Use dip coating?    
47. Use flow coating?    
48. Use roll coating?    
49. Use curtain coating?    
50. Use alternatives to methylene chloride strippers (e.g. N-

methyl pyrrolidone or gamma-butyrolactone)? 
   

51. Add reducer to coating material instead of adding coating 
material to reducer? 

   

52. Add reducer to coating material slowly and test often to 
determine when desired mixture is reached? 

   

53. Test for complete mixing by sampling the top and bottom 
layers of the mixture and placing each on separate pieces 
of glass to observe and compare color and rate of flow? 

   

54. Mix materials thoroughly before and during use to 
maintain desired uniformity? 

   

55. Keep tanks covered to prevent evaporative losses and 
contamination? 

   

56. Monitor viscosity of coating in reservoir of continuous 
coating systems? 
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DOES YOUR FACILITY… Yes No NA 
57. Directly deliver coating to spray gun or application 

device? 
   

58. Use heat to obtain desired viscosity?    
59. Keep spray equipment feed tanks clean of contamination?    
60. Keep tanks agitated to prevent skin formation and solid 

settling? 
   

61. Locate compressor clean air intake in an area with access 
to clean air and where it can be easily maintained? 

   

62. Maintain proper fluid and air pressures in spray 
equipment? 

   

63. Correlate air pressure of spray gun with air pressure of 
the coating tank? 

   

64. Maintain solvent pump to prevent leakage?    
CLEANUP    
65. Eliminate use of solvent in all possible situations?    
66. Reuse solvent in cases where solvent use can not be 

avoided? 
   

67. Use low-VOC solvent in cases where solvent use can not 
be avoided? 

   

68. Recycle spent solvent?    
69. Have an automatic spray gun washer?    
70. Use hot caustic solution instead of solvents for cleaning 

solvent paint tubs and tanks? 
   

71. Replace equipment that is hard to clean or generates 
large amounts of cleanup waste? 

   

72. Clean with "like" solvents (i.e. water for water, solvent for 
solvent? 

   

73. Use nitrogen or other gas to purge piping to recover 
product? 

   

74. Segregate line and pump flushings to produce low-grade 
thinners suitable for cleaning purposes? 

   

75. Regularly clean and maintain sanding belts and machine 
tools? 

   

76. Clean equipment only when necessary and as immediately 
following use? 

   

77. Flush equipment first with dirty solvent then with clean 
solvent? 

   

78. Use mechanical cleaning such as scraping and wiping 
instead of soaking and rinsing in solvent? 

   

79. Use Teflon-lined tanks?    
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DOES YOUR FACILITY… Yes No NA 
80. Use rubber wipers to remove coatings off tank walls 

instead of rags? 
   

81. Use air to blow coatings in lines back to pots?    
PACKAGING AND SHIPPING    
82. Enhance packing performance by evaluating water 

resistance and other performance issues to avoid 
damaging furniture during shipping? 

   

83. Redesign packaging to minimize volume and weight?    
84. Develop reusable containers and packaging?    
85. Improve compatibility of packaging materials with reuse 

and recycling? 
   

86. Recycle waste produced in packing, shipping, and 
warehousing (e.g. paper, cardboard, wood, and metals)? 

   

OTHER/GENERAL    
87. Regularly maintain the following areas of kilns:  door 

seals, baffles, fan bearings, line shaft stands, fin pipe 
protection, control calibration, wet bulb socks, v-belts, 
and sheaves? 

   

Notes: 
NA = Not applicable to your facility 
 
Calculate the P2 score for your facility using the following equation: 

  (Total “Yes” answers)    X 100% 
(87-Total “NA” answers) 

 
> 76% =  Excellent Keep up the good work! 
51% to 75% =  Good   But there is still room for improvement. 
26% to 50% =  Fair   Incorporate more P2 opportunities. 
< 25% =  Poor   Many P2 opportunities are available that are easy to 

implement and will result in immediate cost savings and 
reduced environmental impacts. 
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