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PREFACE
! For more information on Sector Strategies activities with the agribusiness sector, visit the Sector

Strategies website at: http://www.epa.gov/sectors/agribusiness/index.html.

* Sources used to compile total contribution to Gross Domestic Product: U.S. Department of
Commerce, Bureau of Economic Analysis: Industry Economic Accounts, available at:
http://www.bea.gov/bea/dn2 . htm; Synthetic Organic Chemical Manufacturers Association
(SOCMA), revenue for a pre-determined list of specialty-batch chemical manufacturers, current
as of August 2005; National Center for Educational Statistics financial statistics available at:
http:/nces.ed.gov/pubs2005/2005177.pdf; U.S. Census Bureau, Construction Spending, Value of
Construction Put in Place; available at: http:/www.census.gov/const/www/c30index.html; U.S.
Census Bureau, 2002 Economic Census, available at: http:/www.census.gov/econ/census02.
Sources used to compile number of facilities and locations include: U.S. Census Bureau, County
Business Patterns, 2003; available at: http://www.census.gov/epcd/cbp/view/cbpview.html;
SOCMA, number of establishments for a pre-determined list of specialty-batch chemical
manufacturers, current as of August 2005; National Center for Educational Statistics, Digest of
Education Statistics, 2003; available at: http://nces.ed.gov/programs/digest/d03/1t3.asp#c3a_4.

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http://www.epa.gov/tri/; U.S. EPA, National Biennial RCRA
Hazardous Waste Report, 2003; available at: http://www.epa.gov/epaoswer/hazwaste/data/
biennialreport/; U.S. EPA, National Emissions Inventory (NEI) Emission Trends Summaries,
Criteria Pollutant Data, 1970-2002 Average Annual Emissions, July 2005, available at:
http://www.epa.gov/ttn/chief/trends/; U.S. Department of Energy (DOE), Manufacturing Energy
Consumption Survey (MECS), 2002, available at: http://www.eia.doe.gov/emeu/mecs/mecs2002/
data02/shelltables.html.

*+ U.S. Census Bureau, Pollution Abatement Costs and Expenditures: 1999, Publication
#MA200(99), November 2002, available at: http://www.census.gov/prod/2002pubs/
ma200-99.pdf.

LEADERSHIP BY TRADE ASSOCIATIONS

! For a current listing of EPA’s voluntary partnership programs, visit: http://www.epa.gov/partners/.

? A list of sectors and partners is included in the Introduction of this report; also see
http://www.epa.gov/sustainableindustry/trades.html for links to partners’ Web sites, which

describe the mission and membership of each trade association.

> Sources used to compile total contribution to Gross Domestic Product: U.S. Department of
Commerce, Bureau of Economic Analysis: Industry Economic Accounts, available at:
http://www.bea.gov/bea/dn2.htm; Synthetic Organic Chemical Manufacturers Association
(SOCMA), revenue and number of establishments per a pre-determined list of specialty-batch
chemical manufacturers, current as of August 2005; National Center for Educational Statistics
financial statistics available at: http://nces.ed.gov/pubs2005/2005177.pdf; U.S. Census Bureau,
Construction Spending, Value of Construction Put in Place; available at: http:/www.census.gov/
const/www/c30index.html; U.S. Census Bureau, 2002 Economic Census, available at: http://

Www.census.gov/econ/census02.

* More information on ISO 14001 is available on the U.S. EPA website; please visit:
http://www.epa.gov/owm/iso14001/index.htm.

° For more information on ChemStewards™, visit: http://www.socma.org/chemstewards/.

¢ For more information on Coatings Care®, visit: http://www.paint.org/cc/.

7 There are four companies (BASE DuPont, Valspar, and Akzo Nobel) with five facilities from the
paint and coatings sector in Performance Track. For more information on Performance Track,

visit: http://www.epa.gov/performancetrack/.

# For more information on AF&PA’s EH&S Principles Program and Principles Verification
Program, visit: http://www.afandpa.org/Content/NavigationMenwEnvironment_and_Recycling/

Environment,_Health_and_Safety/Environment,_Health_and_Safetyhtm.

° For more information on the Sustainable Forestry Initiative®, visit: http://www.afandpa.org/
Content/NavigationMenwEnvironment_and_Recycling/SFI/SFI.htm

' American Forest and Paper Association, “Sustainable Forestry Initiative — SFI® Third-Party
Certification,” available at: http:/www.afandpa.org/Content/NavigationMenw/
Environment_and_Recycling/SFI/Certification/Certification.htm.

" For more information on the Sustainable Forestry Initiative® Program’s indicators, visit:
http://www.afandpa.org/Content/NavigationMenuw/Environment_and_Recycling/
SFI/Measureable_Progress/Measurable_Progress_Data_from_10th_Annual_Report.htm.

"2 For more information on Environmental MAPS, visit: http:/www.meatami.com/Content/
NavigationMenu/Labor_Environment/Environmental_MAPS_Program/

Environmental MAPS_Program.htm.

BU.S. EPA, EMS Implementation Guide for the Meat Processing Industry, September 2003,

available at: http://www.epa.gov/sectors/agribusiness/ems.html.
' For more information on Climate VISION, visit: http://www.climatevision.gov/.

5 For more information on industry commitments under Climate VISION, visit http://

www.climatevision.gov/initiatives.html.

'° For more information on PCA’s Sustainable Development Initiative and Cement Manufacturing

Sustainability Program, visit: http://www.cement.org/concretethinking/.

'” For more information on the National Metal Finishing Strategic Goals Program, visit:
http://wwwistrategicgoals.org/.

'* The EMS guides are available on the Sector Strategies Program web site at:
http://www.epa.gov/sectors/ems.html.

¥ U.S. EPA, Findings and Recommendations on Lean Production and Environmental Management
Systems in the Shipbuilding and Ship Repair Sector, October 15, 2004, available at:
http://www.epa.gov/sectors/shipbuilding/leanEMS_report.pdf.

*The EMS “business case” brochures are available on the Sector Strategies Program web site at:

http://www.epa.gov/sectors/ems.html.

2 The six national organizations are: American Council on Education; Association of Higher
Education Facilities Officers; Campus Consortium for Environmental Excellence; Campus
Safety, Health & Environmental Management Association; Howard Hughes Medical Institute;

and National Association of College and University Business Officers.
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2To see a sample of the letter sent to presidents or chancellors of colleges and universities, visit
the web site of the Campus Consortium for Environmental Excellence at: http://www.c2e2.org/
ems/EMS_Draft.pdf.

» Campus Consortium for Environmental Excellence, “Fact Sheet for Senior Administrators,”
available at: http://www.c2e2.org/ems/Fact_Sheet_10-6.pdf.

*To see the Web site established by the consortium’s EMS work group, visit: http://

WWW.campusems.org/.

» For more assistance on the Port EMS Assistance Project, visit the website of the American
Association of Port Authorities (AAPA) at: http://www.aapa-ports.org/govrelations/
issues/env_mgmt.htm.

* “Initiative to Bring Ports Environmental Success: EMS Program Shows Shared Commitment,”
AAPA Seaports Magazine, January 2004, pp.28-29, available at: http://www.aapa-ports.org/
govrelations/issues/EMS Article in AAPA mag 0104.pdf.

7 The application guidelines used for the second round of the Port EMS Assistance Project are
available on the AAPA website at: http://www.aapa-ports.org/govrelations/issues/env_mgmt.htm.

* For more information on AGC and green construction, visit: http://www.agc.org/page.ww?
section=Green+Construction&name=About+Green+Construction.

* For more information on PCA’s Sustainable Development initiative, visit: http:/www.cement.org/
concretethinking/.

* Steel Recycling Institute, American Institute of Steel Construction, Inc., and American Iron and
Steel Institute, “Steel Takes LEED™ with Recycled Content,” available at: http://
www.recycle-steel.org/PDFs/leed/steel_takes_LEED_011405.pdf.

> Shipbuilders Council of America, "Shipbuilding and Ship Repair Best Management Practices
(BMPs) for Stormwater," available at: http://www.shipbuilders.org/root.asp?guid=389.

%2 For more information on Performance Track, visit: http://www.epa.gov/performancetrack/.

% To access a list of current Performance Track members, visit: https://yosemite.epa.gov/
opei/ptrack.nsf//faMembers?readform.

> To learn more about the National Clean Diesel Campaign, visit the EPA website at:
http://'www.epa.gov/cleandiesel/index.htm.

* For more information on industry sector participation in the Industrial Technology Program,
visit: http://www.eere.energy.gov/industry/technologies/industries.html.

* For links to the AF&PA reports for 1999, 2000, and 2002, visit: http:/www.afandpa.org/
Content/NavigationMenw/Environment_and_Recycling/Environment,_Health_and_Safety/
Reports/Environment,_Health_and_Safety_Reports.htm.

°"For more information on some of the environmental performance measures used by PCA, visit:
http://www.cement.org/concretethinking/pdf_files/SP401.PDE

% To view the Toxic Release Inventory (TRI) emissions of SOCMA members who participate in
the ChemStewards program, visit: http://reports.socma.org/reports/
emissionsreductionreport.aspx.

* The sustainability indicators being measured by members of the American Iron and Steel
Institute are also being measured on a global scale by the International Iron and Steel Institute
(11SD). For more information on IISIs efforts in this area, visit: http:/www.worldsteel.org/
?action=storypages&id=101.

“ Personal correspondence, Kathleen Bailey, EPA, with Meredith Martino, American Association
of Port Authorities (AAPA), December 2005, unpublished survey conducted December 2004.

“ The Colleges and Universities Self-Tracking Tool is available online at: http://www.c2e2.org/
cgi-admin/navigate.cgi.

BENEFICIAL REUSE OF MATERIALS

! U.S. EPAs website reports that the U.S. annually generates 7.6 billion tons of industrial solid
waste (http://www.epa.gov/industrialwaste/) and that in 2003, the country generated more than
236 million tons of municipal solid waste (http://www.epa.gov/garbage/facts.htm).

* Remarks by Tom Dunne, Acting Assistant Administrator, U.S. EPA Office of Solid Waste and
Emergency Response, Beneficial Reuse Summit, Kansas City, Missouri, November, 8, 2004,
available at: http://www.epa.gov/epaoswer/osw/conserve/speeches/bene-use.htm.

* For more information on the Resource Conservation Challenge, visit http:/www.epa.gov/

epaoswer/osw/conserve/index.htm.

+ U.S. EPA, Characterization of Building-Related Construction and Demolition Debris in the
United States, June 1998, available at: http://www.epa.gov/epaoswer/hazwaste/sqg/c&d-rpt.pdf.

> Florida Department of Environmental Protection, Solid Waste Management in Florida: 2001-
2002 Annual Report, available at: http://www.dep.state.fl.us/waste/categories/recycling/
pages/01.htm.

¢ For more information about Alberici Corporation’s headquarters building, see the Construction
section of this report and the website of RegionWise, a non-profit organization promoting
environmental improvement in the metropolitan St. Louis area, available at: http://www.
regionwise.org/main/showstory.asp?categoryid=5&category=People+Safe+and+Healthy&
storyid=271.

” Memorandum from Eric Ruder, Industrial Economics, Inc., to Barry Elman, U.S. EPA Sector
Strategies Division, December 2004.

8 Personal correspondence, Shana Harbour, U.S. EPA, with Vince Dickinson, PE., Bath Iron
Works, June 2005.

° Personal correspondence, Shana Harbour, U.S. EPA, with Wayne S. Holt, Atlantic Marine, Inc.,
June 2005.

" For comprehensive statistics on Washington State University’s recycling program, visit
http://www.wsu.edu/recycle/yearstats.html.

" Portland Cement Association, “Concrete Thinking for Sustainable Development: Frequently
Asked Questions,” available at: http://www.cement.org/concretethinking/FAQ.asp.

12 Portland Cement Association, Report on Sustainable Manufacturing, February 2005, available
at: http://www.cement.org/smreport05/index.htm. See the chart in Chapter 3, Environmental
Performance, titled “Cement Kiln Dust Sent to Landfills and CKD Per Unit of Clinker Produced.”
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" For more information the potential uses of foundry sand, visit the website of Foundry Industry
Recycling Starts Today, a non-profit consortium that promotes the recycling and beneficial reuse
of foundry industry by-products, available at: http:/www.foundryrecycling.org/whatis.html.

#U.S. Geological Survey (USGS), Minerals Yearbook 2004, pp. 69.1-69.2, available at: http:/
minerals.usgs.gov/minerals/pubs/commodity/iron_&_steel_slag/islagmyb04.pdf.

1> USGS, Mineral Commodity Summaries, January 2006, p. 92, available at: http://minerals.
usgs.gov/minerals/pubs/commodity/iron_&_steel_slag/feslamcs06.pdf.

10 USGS, Mineral Commodity Summaries, p.92.

'"For more information on the potential uses of iron and steel slag, visit the website of the

National Slag Association at: http:/www.nationalslagassoc.org/.

8 J. Roger Yates, David Perkins, and Ramani Sankaranarayanan, “CemStar Process and Technology
for Lowering Greenhouse Gases and Other Emissions while Increasing Cement Production,”
presented at the Second International Symposium on Ecomaterials and Ecoprocesses,
Vancouver, British Columbia, Canada, August 2003, p.5, available at: http://www.hatch.ca/
Sustainable_Development/Projects/Copy of CemStar-Process-final4-30-03.pdf.

** For more information on U.S. EPA’s efforts to encourage recycling of wastewater sludge from
metal finishing operations, visit: http:/www.epa.gov/epaoswer/hazwaste/gener/f006acum.htm.

*U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003, available at: http:/www.
epa.gov/epaoswer/hazwaste/data/biennialreport/.

2 William D. Gabbard and David Gossman, “Hazardous Waste Fuels and the Cement Kilns: The
Incineration Alternative,” ASTM Standardization News, September 1990, available at:
http://’www.wbcsd.org/web/projects/cement/tf2/HWF-CKS.pdf.

22 Rubber Manufacturers Association, U.S. Scrap Tire Markets, 2003 Edition, July 2004, p.11,
available at: https://www.rma.org/publications/scrap_tires/index.cfm?

PublicationID=11302& CFID=5180063& CFTOKEN=56370657.

» Paper Industry Association Council, “Recovered Paper Statistical Highlights,” available at:
http://stats.paperrecycles.org/

* Paper Industry Association Council, “Recovered Paper Statistical Highlights.”
* Paper Industry Association Council, “Recovered Paper Statistical Highlights.”

2 American Iron and Steel Institute, “Steel Questions and Answers,” available at:
http://www.steel.org/AM/Template.cfm?Section=Steel_Q_and_A.

¥ Steel Recycling Institute, “Steel Recycling Rates,” available at: http:/www.

recycle-steel.org/rates.html.

 Steel Recycling Institute, “Recycling Scrapped Automobiles,” available at: http:/www.
recycle-steel.org/PDFs/brochures/auto.pdf;

» USGS, Mineral Commodity Summaries, p. 91.

* American Iron and Steel Institute, “Steel Recycling Hits 25-Year High in the United States” press
release dated April 19, 2005, available at: http://www.steel.org/AM/Template.cfm?Section=News_
Releases& TEMPLATE=/CM/ContentDisplay.cfm&CONTENTID=8606.

* For more information on how manufacturers can encourage and enable higher rates of recycling
through product stewardship, visit U.S. EPA’s website at: http://www.epa.gov/epaoswer/
non-hw/reduce/epr/index.htm.

*? Product Stewardship Institute, “Paint Product Stewardship Initiative: Background Summary,”
available at: http://www.productstewardship.us/supportingdocs/PaintMOUBkgrdSummary.doc.

» Abt Associates, Inc., Quantifying the Disposal of Post-Consumer Paint (draft), prepared for
Sector Strategies Division, U.S. EPA, September 2004.

* These recycled-content levels reflect U.S. EPA’s recommendations to federal agencies that
purchase latex paints, which can be found at: http://www.epa.gov/cpg/products/paint.htm.

CEMENT
! U.S. Geological Survey (USGS), Mineral Commodities Summaries, January 2005, p.42, available
at: http://minerals.usgs.gov/minerals/pubs/commodity/cement/cemenmcs05.pdf.

* USGS, Mineral Commodities Summaries, January 2005, p.42.

3 U.S. Census Bureau, County Business Patterns, 2003, available at: http:/www.census.gov/epcd/
cbp/view/us03.txt.

Standard Industrial Classification (SIC) code used to define the economic activities of the
industries or business establishments in this sector: 3241; or corresponding North American
Industry Classification System (NAICS) code: 327310. For several of the analyses presented in
this report, the sector is defined by a pre-determined list of facilities. See the Cement Charts &
Tables References for the sector definition used for each data source.

USGS, Mineral Commodities Summaries, January 2005, p.42.

Portland Cement Association, “FAQ: Record Cement Demand,” available at: http:/www.cement.
org/newsroom/KatrinaQA.asp.

7 USGS, Mineral Commodities Summaries, January 2005, p.42.

Portland Cement Association, “FAQ: Record Cement Demand.”

Portland Cement Association, The Monitor: Flash Report, September 20, 2005, available at:
http://www.cement.org/Flash Katrina.pdf.

1 Portland Cement Association, Report on Sustainable Manufacturing, February 2005, available at:
http://www.cement.org/smreport05/index. htm.

" Portland Cement Association, U.S. and Canadian Labor-Energy Input Survey: 2001, May 2004,
p-10.

12USGS, Cement Mineral Yearbook 2004, prepared by Hendrick G. van Oss, available at:
http://minerals.usgs.gov/minerals/pubs/commodity/cement/cemenmyb04.pdf; supplemental 2004
data from personal correspondence, Carl Koch, U.S. EPA, with Hendrick G. van Oss, USGS,
February 2006.
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BUSGS, Cement Mineral Yearbook 2004, and personal correspondence, Carl Koch, U.S. EPA,
with Hendrick G. van Oss, USGS, February 2006.

" USGS, Cement Mineral Yearbook 2004, and personal correspondence, Carl Koch, U.S. EPA,
with Hendrick G. van Oss, USGS, February 2006.

> Portland Cement Association, “Leading Manufacturers Receive Cement Industry Awards” (press
release), May 9, 2005, available at: http://www.cement.org/newsroom/eeawards20050509.asp.

1°U.S. EPA, National Emissions Inventory (NEI) Emission Trends Summaries, Criteria Pollutant
Data, 1970-2002 Average Annual Emissions, July 2005, available at: http://www.epa.gov/ttn/
chief/trends/.

17U.S. EPA, NEI, July 2005.
18U.S. EPA, NEI July 2005.

1U.S. EPA, US Emissions Inventory, Inventory of U.S. Greenhouse Gas Emissions and Sinks:
1990-2003, April 2005, available at: http:/yosemite.epa.gov/oar/globalwarming nsf/content/
ResourceCenterPublicationsGHGEmissionsUSEmissionsInventory2005.html; see also: van Oss,
Hendrik G. and Amy C. Padovani, 2003, “Cement Manufacture and the Environment — Part II:
Environmental Challenges and Opportunities,” Journal of Industrial Ecology, Volume 7,
Number 1, Winter 2003.

* Portland Cement Association, “Work Plan for U.S. Cement Industry’s Climate Change
Program,” available at: http://www.climatevision.gov/sectors/cement/pdfs/pca_workplan.pdf.

2'U.S. EPA, Climate Leaders, available at: http://www.epa.gov/climateleaders/partners/index.html

2U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http:/www.epa.gov/tri/.

»U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
(RSEID) model, available at: http://www.epa.gov/opptintr/rsei/.

*Waldemar Klemm, “Hexavalent Chromium in Portland Cement,” ASTM, 1994; see also, Perone,
Moffitt, et al., “The Chromium, Cobalt, and Nickel Contents of American Cement and Their
Relationship to Cement Dermatitis,” American Industrial Hygiene Association Journal, May 1974,
pp. 301-306.

» Portland Cement Association, Report on Sustainable Manufacturing, February 2005, Chapter 3:
Solid Waste Production.

* Portland Cement Association, Garth Hawkins, Cement Kiln Dust Surveys, March 7, 2005.
¥ Portland Cement Association, May 2004, pp. 8-9.

»1U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003, available at: http:/www.
epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report include
cement facilities as defined by a pre-determined list of U.S. facilities provided in the 2002 PIS
Plant Directory.

Cement Charts & Tables References

DISTRIBUTION OF CEMENT ENERGY CONSUMPTION

U.S. Geological Survey (USGS), Cement Statistics and Information: Minerals Yearbooks 1994 &
2002 — 2004, prepared by Hendrick G. van Oss, available at: http://minerals.usgs.gov/minerals/
pubs/commodity/cement/ ; and USGS, Cement Statistics and Information: Mineral Commodity
Summaries 1997-2003, available at: http://minerals.usgs.gov/minerals/pubs/commodity/cement/
index.html. Note: USGS energy data include cement facilities identified by USGS. Facilities that
only have grinding operations are not included in this chart.

ENERGY CONSUMPTION BY THE CEMENT SECTOR

USGS, Minerals Yearbooks 2002-2004; and USGS, Mineral Commodity Summaries. Note: USGS
energy data include cement facilities identified by USGS. Facilities that only have grinding
operations are not included in this chart.

NITROGEN OXIDE AND SULFUR DIOXIDE EMISSIONS FROM THE CEMENT SECTOR

U.S. EPA, National Emissions Inventory (NEI) Emission Trends Summaries, Criteria Pollutant
Data, 1970-2002 Average Annual Emissions, July 2005, available at: http://www.epa.gov/ttn/chief/
trends/; and USGS, Mineral Commodity Summaries and Minerals Yearbooks. Note: NEI data
presented include cement facilities as defined by the SIC code 3241.

PARTICULATE MATTER EMISSIONS FROM THE CEMENT SECTOR
U.S. EPA, NEI, 1970-2002; and USGS, Mineral Commodity Summaries and Minerals Yearbooks.

TRI WASTE MANAGEMENT BY THE CEMENT SECTOR

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December
28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented in this report include
cement facilities as defined by a pre-determined list of U.S. facilities provided in the 2002 PCA
Plant Directory.

TotAL TRI DiSPOSAL OR OTHER RELEASES BY THE CEMENT SECTOR
U.S. EPA, TRI, 2003 PDR; and, USGS, Mineral Commodity Summaries and Minerals Yearbooks.

TRI AIR AND WATER RELEASES BY THE CEMENT SECTOR
U.S. EPA, TRI, 2003 PDR; and, USGS, Mineral Commodity Summaries and Minerals Yearbooks.

Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS
U.S. EPA, TRI, 2003 PDR, modeled through U.S. EPA, Risk-Screening Environmental Indicators
(RSEI) model.

CEMENT KILN DUST DISPOSED IN LANDFILLS BY THE CEMENT SECTOR

Portland Cement Association, Garth Hawkins, Cement Kiln Dust Surveys, March 2005; and,
Portland Cement Association, Report on Sustainable Manufacturing, February 2005, Chapter 3 —
Solid Waste Production.

COLLEGES & UNIVERSITIES
! National Center for Education Statistics, Digest of Education Statistics, 2003, available at:
http://nces.ed.gov/programs/digest/d03/tables/pdf/table247.pdf.

* National Center for Education Statistics, “Enrollment in Postsecondary Institutions, Fall 2003;
Graduation Rates 1997 & 2000 Cohorts; and Financial Statistics, Fiscal Year 2003,” Tables 5
and 6, available at: http://nces.ed.gov/pubs2005/2005177.pdf.
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> National Center for Education Statistics, “Staff in Postsecondary Institutions, Fall 2003, and
Salaries of Full-Time Instructional Faculty, 2003-04, Table 2, available at: http:/nces.ed.gov/
pubs2005/2005155.pdf.

* Standard Industrial Classification (SIC) codes used to define the economic activities of the
industries or business establishments in this sector: 8221 and 8222; corresponding North
American Industry Classification System (NAICS) codes: 611210 and 611310.

National Center for Education Statistics, “Enrollment in Postsecondary Institutions, Fall 2003;
Graduation Rates 1997 & 2000 Cohorts; and Financial Statistics, Fiscal Year 2003,” Table 1; and
“Projection of Education Statistics to 2013,” Table 10, available at: http:/nces.ed.gov/programs/
projections/ch_2.asp.

¢ American Council on Education; Association of Higher Education Facilities Officers; Campus
Consortium for Environmental Excellence; Campus Safety, Health & Environmental
Management Association; Howard Hughes Medical Institute; and National Association of

College and University Business Officers.

Campus Consortium for Environmental Excellence, http://www.c2e2.org/cgi-admin/navigate.cgi,
accessed February 8, 2006.

For more information on EPA’s Green Power Partnership, please visit: http:/www.epa.gov/

greenpower/index.htm.

Pennsylvania Consortium for Interdisciplinary Environmental Policy, 2004 Notable Programs
Report, available at: http:/www.paconsortium.state.pa.us/2004_Notable_Programs_Report.pdf.

" University of New England, “Hazardous Waste Minimization Program,” accessed January 3,
2006, available at: http://www.une.edw/campus/ehs/hazard/. ; National Wildlife Federation,
“University of Oregon Recycling Program,” p.2, accessed January 3, 2006, available at:
http://’www.nwf.org/campusEcology/files/UniversityofOR2000%2D2001%5FEdited%2Epdf.

"' U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003, available at: http://www.
epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report include
colleges and universities as defined by the NAICS codes 6112 or 6113.

12 National Recycling Coalition, “2004 Annual Award Winners,” http:/www.nrc-recycle.org/

congress/sfcongress/annualawards. pdf.

B UC Berkeley Chancellor’s Advisory Committee on Sustainability, 2005 Campus Sustainability
Assessment, April 2005, p. 70, available at: http:/sustainabilityberkeley.edu/assessment/
pdf/CACS_UCB_Assessment_6_Purchasing.pdf.

*UC Berkeley Chancellor’s Advisory Committee on Sustainability, April, 2005.

'* More information about RecycleMania is available at: http://www.recyclemaniacs.org/index.htm.

1 Full results of the 2005 competition can be found at the RecycleMania website at: http:/www.
recyclemaniacs.org/results-2005.asp.

"7 This case study was adapted from the Best Management Practices Catalog that U.S. EPA Region 1
developed under its College & University Initiative. The original case study is available at:
http://www.epa.gov/region01/assistance/univ/pdfs/bmps/UMassBostonGreenChemistry.pdf.

'* Personal correspondence, Ben Bayer, Abt Associates Inc., with John DeLaHunt, Colorado College,
June 2005.

¥ University of North Carolina at Chapel Hill, “Sustainability at UNC,” available at: http://
sustainabilityunc.edwindex.asp? Type=W.

* This case study was adapted from the Best Management Practices Catalog that U.S. EPA Region 1
developed under its College & University Initiative. The original case study is available at:

http://www.epa.gov/region01/assistance/univ/pdfs/bmps/BUStormwater.pdf.

# For more information on Leadership in Energy and Environmental Design (LEED), visit the
website of the U.S. Green Building Council at: http://www.usgbc.org/leed/leed_main.asp.

2 U.S. Green Building Council, http://www.usgbc.org/LEED/Project/project_list.asp?
CMSPagelD=244&, data accessed on February 8, 2006.

» Personal correspondence, Ben Bayer, Abt Associates Inc., with Leith Sharp, Harvard University,
June 2005.

CamMPUS-WIDE RECYCLING BY TOP 5 RECYCLEMANIA SCHOOLS
RecycleMania, 2005, available at: http://www.recyclemaniacs.org/results-2005.asp.

CONSTRUCTION
' U.S. Census Bureau, County Business Patterns (CBP), 2003, available at: http://www.census.gov/
epcd/cbp/view/cbpview.html.

2 U.S. Census Bureau, Annual Value of Construction Put in Place, available at: http://www.
census.gov/const/www/c30index.html. The total value-in-place for a given period is the sum of
the value of work done on all projects underway during this period, regardless of when work on
each individual project was started or when payment was made to the contractors.

3 U.S. Census Bureau, CBP, 2003.
+ Standard Industrial Classification (SIC) codes used to define the economic activities of the
industries or business establishments in this sector: 15, 16, and 17; or corresponding North

AmericanIndustry Classification System (NAICS) code: 233, 234, and 235.

> U.S. Census Bureau, County Business Patterns (CBP), 2003, available at: http:/censtats.census.
gov/cgi-bin/cbpnaic/cbpdetl.pl.

¢ U.S. Census Bureau, Annual Value of Construction Put in Place.
7 U.S. Census Bureau, Annual Value of Construction Put in Place.
8 U.S. Census Bureau, Annual Value of Construction Put in Place.

° National Association of Home Builders, forecast updated on August 10, 2005, available at:
http://www.nahb.org/generic.aspx?section]D=138&genericContentID=631.

1° American Institute of Architects, “2006 Projected to Be a Breakout Year for Nonresidential
Construction,” available at: http:/www.aia.org/aiarchitect/thisweek05/tw0715/0715
consensusforecast.htm.
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"U.S. EPA, Characterization of Building-Related Construction and Demolition Debris in the
United States, prepared by Franklin Associates, June 1998, available at: http:/www.epa.gov/
epaoswer/hazwaste/sqg/c&d-rpt.pdf.

12 Associated General Contractors of America, survey conducted May 28-June 26, 2004. Survey
results are available upon request; write to environment@agc.org.

1> More information on these programs can be found on the following websites: Sector Strategies
Program, http://www.epa.gov/sectors/program.html; Resource Conservation Challenge,
http://'www.epa.gov/epaoswer/osw/conserve/index.htm; WasteWise Building Challenge,
http://www.epa.gov/epaoswer/non-hw/reduce/wstewise/targeted/challenge/cbuild.htm;
GreenScapes, http:/www.epa.gov/epaoswer/non-hw/green/pubs/brochure.htm; Green Buildings,
http://'www.epa.gov/opptintr/greenbuilding/; and the Building Deconstruction Consortium,
https://www.denix.osd.mil/denix/Public/Library/Sustain/BDC/bdc.html.

" Florida Department of Environmental Protection, “Recycling: 2002 Solid Waste Annual Report
Data,” available at: http://www.dep.state.fl.us/waste/categories/recycling/.

1> Personal correspondence, Anita Pahuja, Abt Associates Inc., with Charles Kibert, Powell Center

for Construction and Environment, University of Florida, July 2005.

1°U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003; available at: http:/www.
epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report include
construction facilities as defined by any of the following NAICS codes: 233-235.

1" For more information on the Green Building Rating System, visit the Leadership in Energy and
Environmental Design (LEED) website: http://www.usgbc.org/leed/leed_main.asp.

' Personal correspondence, Ben Bayer, Abt Associates, with Dara Zycherman, U.S. Green Building
Council, June 2005. Data presented are for LEED-NC certifications, indicating new construction
or major renovation projects. Separate LEED certifications are given for Existing Building
operations (EB) and Commercial Interiors (CI).

1 Personal correspondence, Peter Truitt, U.S. EPA, with Peter Templeton, U.S. Green Building
Council, August 2005.

* For more information about Alberici Corporation’s headquarters building, see the Beneficial
Reuse section of this report and the website of RegionWise, a non-profit organization promoting
environmental improvement in the metropolitan St. Louis area, available at: http://www.
regionwise.org/main/showstory.asp?categoryid=5&category=People+Safe+and+Healthy&
storyid=271.

2'U.S. EPA, Notice of Intent (NOI) Processing Center, data requested February 2005,
Anita Pahuja, Abt Associates Inc.

2U.S. EPA, National Clean Diesel Campaign (NCDC), available at: http://www.epa.gov/

cleandiesel/construction.htm.

»U.S. EPA, National Emissions Inventory Emission Trends Summaries, Criteria Pollutant Data,
1970-2002 Average Annual Emissions, July 2005, available at: http:/www.epa.gov/ttn/
chief/trends/.

* Construction projects receiving grants under EPA’s Voluntary Diesel Retrofit Program include:
the Dan Ryan Expressway Construction Project in Illinois to put diesel oxidation catalysts on
equipment, and the Regional Air Quality Council of the Denver Area to install diesel oxidation
catalysts and closed crankcase filtration systems on non-road vehicles at construction sites. For
more information, visit: http://www.epa.gov/otag/retrofit/dieselgrants2004.htm.

 California Air Resources Board, The Carl Moyer Program Annual Status Report, Sacramento,
CA, February 2004, Table III-2, available at: http:/www.arb.ca.gov/msprog/moyer/
moyer_2004_report.pdf.

*Leah Wood Pilconis, “Big Success for Industry and Air Quality in Texas,” Constructor,
November 2004.

Construction Charts & Tables References

CONSTRUCTION AND DEMOLITION DEBRIS GENERATED & RECYCLED IN FLORIDA

Florida Department of Environmental Protection, Recycling — 2002 Solid Waste Annual Report
Data, available at: http://www.dep.state.fl.us/waste/categories/recycling/pages/02_data.htm.

CUMULATIVE NUMBER OF LEED-CERTIFIED BUILDINGS

Personal correspondence, Ben Bayer, Abt Associates Inc., with Dara Zycherman, U.S. Green
Building Council, June 2005. Data presented are for LEED-NC certifications, indicating new
construction or major renovation projects. Separate LEED certifications are given for Existing

Building operations (EB) and Commercial Interiors (CI).

FOREST PRODUCTS
' U.S. Census Bureau, County Business Patterns (CBP), 2003, available at: http://www.census.gov/
epcd/cbp/view/cbpview.html.

U.S. Department of Commerce, Bureau of Economic Analysis: Industry Economic Accounts,
available at: http://www.bea.gov/bea/dn2.htm.

U.S. Census Bureau, CBP, 2003.

Standard Industrial Classification (SIC) codes used to define the economic activities of the
industries or business establishments in this sector: 242, 2431, 2435, 2436, 2439, 2493, 261,
262, 265, and 267; or corresponding North American Industry Classification System (NAICS)
codes: 321113, 3212, 321912, 321918, 3221, 32221, 322221, 322222, 322223, 322224, 322226,
32223, and 32229. See the Forest Products Charts & Tables References for the sector definition

used for each data source.

U.S. Department of Energy (DOE), “Forest Products Industry Analysis Brief,” available at:
http://www.eia.doe.gov/emeu/mecs/iab/forest_products/.

U.S. DOE, Forest Products Industry of the Future: Fiscal Year 2004 Annual Report, February
2005, page 1, available at: http://www.eere.energy.gov/industry/about/pdfs/forest_fy2004.pdf.

PricewaterhouseCoopers, Global Forest and Paper Industry Survey, July 2005, pp.14-15.

£

Richard W. Haynes, U.S. Forest Service, An Analysis of the Timber Situation in the United States
1952-2050, February 2003, p.189, available at: http:/www.fs.fed.us/pnw/pubs/gtr560/.
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° American Forest & Paper Association, Environment, Health and Safety Reports, available
at:http://www.afandpa.org/Content/NavigationMenwEnvironment_and_Recycling/
Environment, Health_and_Safety/Reports/Environment,_Health_and_Safety_Reports.htm.

U.S. DOE, February 2005, p.i.

"'U.S. DOE, Manufacturing Energy Consumption Survey (MECS), 2002, Tables 1.1 — 1.2,
available at: http://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html.

U.S. DOE, February 2005, p.2.
“U.S. DOE, MECS, 2002.

" For more information on the Agenda 2020 Technology Alliance visit: http://www.agenda
2020.org/About/about.htm.

1> Personal correspondence, Rhea Hale, U.S. EPA, with Richard A. Moser, Georgia-Pacific
Corporation, September 2005.

'® American Forest & Paper Association, Environmental Health and Safety Verification Program:
Year 2002 Report, May 2004, p. 15-16, available at: http://www.afandpa.org/Content/Navigation
MenwEnvironment_and_Recycling/Environment, Health_and_Safety/Reports/
2002EHSReport.pdf.

1" The calculation tool is based on the work of the Greenhouse Gas Protocol Initiative, a coalition
of businesses, non-governmental organizations, governments, and intergovernmental

organizations that is designing, disseminating, and promoting the use of globally applicable

accounting and reporting standards for GHG emissions. For more information on the tool, visit:

http://www.ghgprotocol.org/templates/GHG5/layout.asp? type=p&Menuld=OTAx.

' The calculation tool for estimating carbon stored in forest products in-use can be downloaded
from the website of the National Council for Air and Stream Improvements; visit: http://www.
ncasi.org/Support/Downloads/Default.aspx?id=30.

** For more information on the forest products sector’s participation in Climate VISION, visit:
http://www.climatevision.gov/sectors/forest/index.html.

* For more information on the Climate Leaders partnership, visit: http://www.epa.gov/
climateleaders/partners/index.html.

2'U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003; available at: http://
www.epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report
include forest product manufacturing facilities as defined by any of the following NAICS codes:
321113; 3212; 321912; 321918; 3221; 32213; 32221; 322221; 322222; 322223; 322224,
322226; 32223; or 32229.

2 American Forest & Paper Association, “Environment & Recycling — Recycling,” available at:
http://www.afandpa.org/Content/NavigationMenwEnvironment_and_Recycling/Recycling/
Recycling htm.

»U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http:/www.epa.gov/tri/.

*#U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
(RSEI) model, available at: http://www.epa.gov/opptintr/rsei/.

» The dominant sources of manganese at forest products facilities are fuels such as wood and coal.
When wood and coal are burned, the manganese from these materials is either emitted or
partitioned to ash and subsequently landfilled. In 1997, TRI reporting requirements regarding
combustion by-products were clarified. Metal byproducts from the combustion of coal and oil
are considered “manufactured” and therefore included in the reporting threshold calculation.
This clarification resulted in new manganese reporting for many facilities and thus an increase
in the amount reported to TRL Prior to the 1997 clarification, most mills would not have
reported these metals to TRI based on the “de minimis” exemption. For additional information
please see the final FR notice, published May 1, 1997, available on the U.S. EPA website at:
http://www.epa.gov/tri/frnotices/facilityexpansionfinal.pdf.

*U.S. DOE, Water Use in Industries for the Future, July 2003, p. 34, available at:
http://www.oit.doe.gov/pdfs/100903_news.pdf.

" American Forest & Paper Association, May 2004, p. 10.

*40 C.ER. § 430, as amended on April 15 and August 7, 1998. More information on this rule can
be found on the U.S. EPA website at: http://www.epa.gov/OST/pulppaper/cluster.html.

* American Forest & Paper Association, May 2004, pp. 11 - 12.

* National Council for Air and Stream Improvements, Long-term Receiving Water Studies - A
2004 Progress Update, November 2004, available at: http://www.ncasi.org/
publications/detail.aspx?id=2669.

' American Forest and Paper Association, “Sustainable Forestry Initiative — SFI Third-Party
Certification,” available at: http://www.afandpa.org/Content/NavigationMenu/
Environment_and_Recycling/SFI/Certification/Certification.htm.

ENERGY CONSUMPTION BY THE FOREST PRODUCTS SECTOR

U.S. Department of Energy (DOE), Manufacturing Energy Consumption Survey (MECS), 2002,
available at: http://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html; and U.S. Census
Bureau, Annual Survey of Manufactures (ASM), 2003 Statistics for Industry Groups and Industries,
available at: http://www.census.gov/mcd/asmhome.html. Note: MECS data presented include forest
product facilities as defined by NAICS/SIC codes: 321113; 3212; and 322/2421, 2436, and 26.

DISTRIBUTION OF FOREST PRODUCTS ENERGY CONSUMPTION
U.S. DOE, MECS, 2002.

AIR EMISSIONS FROM PULP & PAPER MILLS

American Forest & Paper Association (AF&PA), Environmental Health and Safety Verification
Program: 2002 Report, May 2004, http:/www.afandpa.org/Content/NavigationMenw/Environment
_and_Recycling/Environment,_Health_and_Safety/Reports/2002EHSReport.pdf.

TRI WASTE MANAGEMENT BY THE FOREST PRODUCTS SECTOR

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December
28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented include forest products
facilities as defined by primary SIC codes: 242, 2431, 2435, 2436, 2439, 2493, 261, 262, 265, and
267.
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https://www.epa.gov/tri/

ToTAL TRI DiSPOSAL OR OTHER RELEASES BY THE FOREST PRODUCTS SECTOR
U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, ASM, 2003.

TRI AIR AND WATER RELEASES BY THE FOREST PRODUCTS SECTOR
U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, ASM, 2003.

Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS
U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators (RSEI)
model, available at: http://www.epa.gov/opptintr/rsei/.

'WASTEWATER DISCHARGES FROM PuLP & PAPER MILLS
AF&PA, 2002.

ADSORBABLE ORGANIC HALIDE RELEASES FROM PULP & PAPER MILLS
AF&PA, 2002.

IRON & STEEL
! Personal correspondence, Tom Tyler, U.S. EPA, with Robert MacDonald, Director of Statistics,
American Iron and Steel Institute, May 2004.

U.S. Department of Commerce, Bureau of Economic Analysis: Industry Economic Accounts,
available at: http://www.bea.gov/bea/dn2 . htm.

U.S. Census Bureau, County Business Patterns, 2003, available at: http://www.census.gov/
epcd/cbp/view/cbpview.html.

Standard Industrial Classification (SIC) code used to define the economic activities of the
industries or business establishments in this sector: 3312; or corresponding North American
Industry Classification System (NAICS) code: 331111. For several of the analyses presented in
this report, the sector is defined by a pre-determined list of facilities. See the Iron & Steel Charts
& Tables References for the sector definition used for each data source.

American Iron and Steel Institute, 2004 Annual Report, p. 25, available at: http:/www.steel.org/
AM/Template.cfm?Section=Shop_AISI&STEMPLATE=/CM/ContentDisplay.cfm&CONTENTID
=1274.

U.S. Department of Energy (DOE), Steel Industry of the Future: Fiscal Year 2004 Report,
February 2005, p.1, available at: http://www.eere.energy.gov/industry/about/pdfs/
steel_fy2004.pdf.

U.S. DOE, February 2005 p. 3.

U.S. Department of Labor, Bureau of Labor Statistics, Industry Productivity and Costs Survey,
2000-2003, NAICS code 3311, available at: http://www.bls.gov/Ipc/home.htm; U.S. Census
Bureau, County Business Patterns, 2000 and 2003, NAICS code 331111.

Timothy Considine, Pennsylvania State University, “The Transformation of the North American
Steel Industry: Drivers, Prospects, and Vulnerabilities,” white paper prepared for the American
Iron and Steel Institute, April 2005, available at: http:/www.steel.org/AM/Template.cfm?Section=
Home&TEMPLATE=/CM/ContentDisplay.cfm&CONTENTFILEID=1452.

1°U.S. DOE, Manufacturing Energy Consumption Survey, 2002, Table 1.1, available at:
hutp://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html

"U.S. DOE, Manufacturing Energy Consumption Survey, 2002, Table 3.2.

2U.S. DOE, “Steel Industry Analysis Briefs: Energy Use: Energy Intensity,” available at:
http://www.eia.doe.gov/emeu/mecs/iab98/steel/intensity.html; Steel Recycling Institute,
“Recycling Scrapped Automobiles,” available at: http://www.recycle-steel.org/PDFs/brochures/
auto.pdf.

 Climate VISION, “Work Plan for Climate VISION Implementation with DOE,” available at:
http://www.climatevision.gov/sectors/steel/pdfs/work_plan.pdf.

' Climate VISION, “Work Plan for Climate VISION Implementation with DOE.”

> American Iron and Steel Institute, “Steel Industry Reaches New Milestone in Energy Efficiency”
(press release), May 19, 2005, available at: http://www.climatevision.gov/sectors/steel/
pdfs/mews_51805.pdf.

'* For more information on the Ultralight Steel Autobody-Advanced Vehicle Concepts project,
visit the website of the American Iron and Steel Institute at: http:/www.autosteel.org/AM/
Template.cfm?Section=ULSAB1&TEMPLATE=/CM/ContentDisplay.cfm&CONTENTID=11425.

'” American Iron and Steel Institute, “Steel Recycling Hits 25-Year High in the United States,”
press release dated April 19, 2005, available at: http://www.steel.org/AM/Template.cfm?Section=
News_Releases& TEMPLATE=/CM/ContentDisplay.cfm&CONTENTID=8606.

'8 American Iron and Steel Institute, April 19, 2005.
1> American Iron and Steel Institute, April 19, 2005.
* Steel Recycling Institute, “Recycling Scrapped Automobiles.”

2U.S. Geological Survey, Mineral Commodity Summaries — Iron & Steel Scrap, January 2005,
p-89, available at: http://minerals.usgs.gov/minerals/pubs/commodity/iron_&_steel
scrap/index.html#mcs.

2 Alexis Cain, U.S. EPA, Region 5, “Mercury Releases from Steel Recycling and Production:
Federal Regulations and Programs,” presentation at the Mercury Switch Informational Meeting,
Lansing, MI, June 1, 2005, available at: http://www.deq.state.mi.us/documents/deq-ess-p2-
mercury-ppt-cain.pdf.

» Quicksilver Caucus, “Removing Mercury Switches from Vehicles — A Pollution Prevention
Opportunity for States,” August 2005, available at: http://www.ecos.org/files/1666_file_ECOS
_QC_Mercury_921Final.pdf.

*U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003, available at: http:/www.
epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report include
iron and steel manufacturing facilities as defined by a pre-determined list of integrated and mini
mills provided by Tom Tyler, U.S. EPA.

»U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http://www.epa.gov/tri/.



https://www.epa.gov/opptintr/rsei/
http://www.bea.gov/bea/dn2.htm
http://www.census.gov/
http://www.steel.org/
http://www.eere.energy.gov/industry/about/pdfs/
http://www.bls.gov/lpc/home.htm;
http://www.steel.org/AM/Template.cfm?Section=
http://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html
http://www.eia.doe.gov/emeu/mecs/iab98/steel/intensity.html;
http://www.recycle-steel.org/PDFs/brochures/
http://www.climatevision.gov/sectors/steel/pdfs/work_plan.pdf
http://www.climatevision.gov/sectors/steel/
http://www.autosteel.org/AM/
http://www.steel.org/AM/Template.cfm?Section=
http://minerals.usgs.gov/minerals/pubs/commodity/iron_&_steel_
http://www.deq.state.mi.us/documents/deq-ess-p2-
http://www.ecos.org/files/1666_file_ECOS
http://www
https://www.epa.gov/tri/
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*U.S. Geological Survey, Mineral Commodity Summaries, January 2005, pp. 188-189, available
at: http:/minerals.usgs.gov/minerals/pubs/commodity/zinc/zinc_mcs05.pdf; Pacifica Resources
Ltd., “Zinc Supply Shortfall Set to Eliminate Inventories in 2005,” citing metalprices.com,
February 19, 2005, p. 7, available at: http://www.pacifica-resources.com/PAX_ZincOverview
_2005-02-19b.pdf.

7 U.S. EPA, TRI, 2003 PDR.

*U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
(RSEI) model, available at: http://www.epa.gov/opptintr/rsei/.

»U.S. Department of Commerce, Characterization, Recovery and Recycling of Electric Arc
Furnace Dusts, Final Report, February 1982; and U.S. EPA, Chromium Screening Study Test
Report, September 1985.

*U.S. EPA, TRI, 2003 PDR.
*'U.S. EPA, TRI, 2003 PDR, RSEL
*2 Climate VISION, “Work Plan for Climate VISION Implementation with DOE.”

» American Iron and Steel Institute, “Steel Industry Reaches New Milestone in Energy Efficiency”
(press release), May 19, 2005.

> For more information on the Climate Leaders partnership, visit:http://www.epa.gov/

climateleaders/partners/index.html.

*> American Iron and Steel Institute, “Steelmakers to Launch CO, Breakthrough Program,” press
release dated November 19, 2003, available at: http:/www.steel.org/AM/Template.cfm?
Section=News_Releases& TEMPLATE=/CM/ContentDisplay.cfm&CONTENTID=7482.

ENERGY CONSUMPTION BY THE IRON & STEEL SECTOR
U.S. Department of Energy (DOE), Manufacturing Energy Consumption Survey (MECS), 2002,
available at: http://www.eia.doe.gov/emewmecs/mecs2002/data02/shelltables.html; and U.S.

Geological Survey (USGS), Iron & Steel Statistics and Information: Mineral Commodity Summaries

1997-2003 and Minerals Yearbook 1994, available at: http:/minerals.usgs.gov/minerals/pubs/com-
modity/iron_&_steel/index.html. Note: MECS data presented include iron and steel facilities as
defined by NAICS/SIC codes 331111/3312.

DISTRIBUTION OF IRON & STEEL ENERGY CONSUMPTION
U.S. DOE, MECS, 2002.

TRI WASTE MANAGEMENT BY THE IRON & STEEL SECTOR
U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December
28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented in this report include iron

and steel facilities as defined by a pre-determined list of integrated and mini mills provided by Tom

Tyler, U.S. EPA.

TotAL TRI DISPOSAL OR OTHER RELEASES BY THE IRON & STEEL SECTOR
U.S. EPA, TRI, 2003 PDR; and USGS, Mineral Commodity Summaries and Minerals Yearbook.

TRI AIR AND WATER RELEASES BY THE IRON & STEEL SECTOR
U.S. EPA, TRI, 2003 PDR; and USGS, Mineral Commodity Summaries and Minerals Yearbook.

Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS
U.S. EPA, TRI, 2003 PDR, modeled through U.S. EPA, Risk-Screening Environmental Indicators
(RSEI) model.

TRI AIR TOXICS RELEASES BY THE IRON & STEEL SECTOR

U.S. EPA, TRI, 2003 PDR; and RSEI; and USGS, Mineral Commodity Summaries and Minerals
Yearbook. Data presented include the Clean Air Act hazardous air pollutants that are reported to
TRI (182 out of 188 pollutants).

METAL CASTING
! Personal correspondence, Jeffrey Kohn, U.S. EPA, with Alfred Spada, Editor-in-chief of Modern
Casting Magazine, February, 2006.

Personal correspondence, Jeffrey Kohn, U.S. EPA, with Alfred Spada.

Personal correspondence, Jeffrey Kohn, U.S. EPA, with Alfred Spada.

Standard Industrial Classification (SIC) codes used to define the economic activities of the
industries or business establishments in this sector: 332 and 336, or corresponding North
American Industry Classification System (NAICS) code: 3315. See the Metal Casting Products
Charts & Tables References for the sector definition used for each data source.

U.S. Department of Energy (DOE), Metal Casting Industry of the Future: Fiscal Year 2004
Annual Report, p.4, available at: http://www.eere.energy.gov/industry/metalcasting/about.html.

Modern Casting, “Casting Sales Forecast to Grow 15% by '08,” Vol. 96, No.1, Jan. 2006, pg. 20,

available at: http://www.moderncasting.com/.

U.S. DOE, Energy and Environmental Profile of the U.S. Metal Casting Industry, September
1999, p.10, available at: http://www.eere.energy.gov/industry/metalcasting/pdfs/profile.pdf, see
also: U.S. DOE, Manufacturing Energy Consumption Survey, 2002, Table 3.2, available at:
http://www.eia.doe.gov/emew/mecs/mecs2002/data02/shelltables.html.

# U.S. DOE, Manufacturing Energy Consumption Survey, 2002, available at: http:/www.eia.
doe.gov/emewmecs/mecs2002/data02/shelltables.html.

° U.S. DOE, Metal Casting Industry of the Future: Fiscal Year 2004 Annual Report, p.5.

1°U.S. DOE, “Metal Casting Project Fact Sheet: Increasing Productivity and Reducing Emissions
Through Enhanced Control of Die Casting Lubricants,” http://www.eere.doe.gov/industry/
metalcasting/pdfs/nadca.pdf.

"'J.E Schifo and J.T. Radia, “Theoretical/Best Practice Energy Use in Metalcasting Operations,”
prepared for the Industrial Technologies Program, U.S. DOE, May 2004, p.5, available at:
http://www.eere.energy.gov/industry/metalcasting/pdfs/doebestpractice_052804.pdf. The
estimates of energy savings and CO, reductions are based on forecast production levels for 2003.

2U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http://www.epa.gov/tri/.


http://minerals.usgs.gov/minerals/pubs/commodity/zinc/zinc_mcs05.pdf;
http:metalprices.com
http://www.pacifica-resources.com/PAX_ZincOverview
https://www.epa.gov/opptintr/rsei/
http://www.steel.org/AM/Template.cfm?
http://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html;
http://minerals.usgs.gov/minerals/pubs/com-
https://www.epa.gov/tri/
http://www.eere.energy.gov/industry/metalcasting/about.html
http://www.moderncasting.com/
http://www.eere.energy.gov/industry/metalcasting/pdfs/profile.pdf
http://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html
http://www.eia
http://www.eere.doe.gov/industry/
http://www.eere.energy.gov/industry/metalcasting/pdfs/doebestpractice_052804.pdf
https://www.epa.gov/tri/

B U.S. EPA, TRI, 2003 PDR.

1 U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
(RSEI) model, available at: http:/www.epa.gov/opptintr/rsei/.

> U.S. EPA, TRI, 2003 PDR.
*U.S. EPA, TRI, 2003 PDR, RSEL

7U.S. EPA, National Emissions Inventory (NEI), Criteria Air Pollutants Inventory for Point
Sources, 1996 and 1999, available at: http:/www.epa.gov/ttn/chief/net/index.html.

8 U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003; available at: http:/www.
epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report include
metal casting facilities as defined by the NAICS code 3315.

U.S. DOE, Energy and Environmental Profile of the U.S. Metal Casting Industry, September
1999, p.10.

*U.S. DOE, “Metal Casting Industry Profile - Environmental,” available at: http://www.eere.
energy.gov/industry/metalcasting/profile.html.

? Foundry Industry Recycling Starts Today, “What Is Recycled Foundry Sand (RFS) - Beneficial
Reuse Overview,” available at: http:/www.foundryrecycling.org/whatis.html.

2 Personal correspondence, Kate Ricke, Abt Associates Inc., with Jeff Loeffler, ThyssenKrupp
Waupaca, Inc., October 2005.

Metal Casting Charts & Tables References

ENERGY CONSUMPTION BY THE METAL CASTING SECTOR

U.S. Department of Energy (DOE), Manufacturing Energy Consumption Survey (MECS), 2002,
available at: http://www.eia.doe.gov/emew/mecs/mecs2002/data02/shelltables.html; and American
Foundry Society (AFS), Metal Casting Forecast & Trends; Stratecasts, Inc., Demand & Supply
Forecast. Note: MECS data presented include metal casting facilities as defined by NAICS/SIC
codes 3315/3321 and 36.

DISTRIBUTION OF METAL CASTING ENERGY CONSUMPTION
U.S. DOE, MECS, 2002.

TRI WASTE MANAGEMENT BY THE METAL CASTING SECTOR

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December
28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented include metal casting
facilities as defined by the primary SIC codes 332 and 336.

TotaL TRI Di1SPOSAL OR OTHER RELEASES BY THE METAL CASTING SECTOR
U.S. EPA, TRI, 2003 PDR; and AFS.

TRI AIR AND WATER RELEASES BY THE METAL CASTING SECTOR
U.S. EPA, TRI, 2003 PDR; and AFS.

Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS
U.S. EPA, TRI, 2003 PDR, modeled through U.S. EPA’s Risk-Screening Environmental Indicators
(RSEIL) model.

TRI AR TOXICS RELEASES BY THE METAL CASTING SECTOR
U.S. EPA, TRI, 2003 PDR; and RSEL and AFS. Data presented include the Clean Air Act hazardous
air pollutants that are reported to TRI (182 out of 188 pollutants).

CRITERIA AIR POLLUTANT EMISSIONS BY THE METAL CASTING SECTOR

U.S. EPA, National Emissions Inventory (NEI), Criteria Air Pollutants Inventory for Point Sources,
1996 and 1999, available at: http://www.epa.gov/ttn/chief/net/index.html; and AFS. Note: NEI data
presented include metal casting facilities as defined by the SIC codes 332 and 336.

METAL FINISHING
' U.S. Census Bureau, County Business Patterns (CBP), 2003, available at: http://www.census.gov/
epcd/cbp/view/cbpview.html.

2 U.S. Department of Commerce, Bureau of Economic Analysis: Industry Economic Accounts,
available at: http://www.bea.gov/bea/dn2.htm.

> U.S. Census Bureau, CBP, 2003.

# Standard Industrial Classification (SIC) code used to define the economic activities of the
industries or business establishments in this sector: 3471, or corresponding North American
Industry Classification System (NAICS) code: 332813. See the Metal Finishing Products Charts
& Tables References for the sector definition used for each data source.

> U.S. Census Bureau, CBP, 2003.

¢ U.S. Census Bureau, CBP, 2000-2003, available at: http:/www.census.gov/epcd/
cbp/view/cbpview.html.

7 U.S. Census Bureau, Annual Survey of Manufactures, 2003 Statistics for Industry Groups and
Industries, available at: http://www.census.gov/med/asmhome. html.

® U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http:/www.epa.gov/tri/.

° U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
(RSEID) model, available at: http:/www.epa.gov/opptintr/rsei/.

°U.S. EPA, TRI, 2003 PDR.
"U.S. EPA, TRI, 2003 PDR, RSEL

2U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003, available at: http:/www.
epa.gov/epaoswer/hazwaste/data/biennialreport/.

P U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003.
" U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003.

540 C.ER. § 262, as amended on March 8, 2000. More information on this rule can be found on
the U.S. EPA website at: http://www.epa.gov/epaoswer/hazwaste/gener/f006acum.htm.
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https://www.epa.gov/ttn/chief/net/index.html
http://www
http://www.eere
http://www.foundryrecycling.org/whatis.html
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https://www.epa.gov/epaoswer/hazwaste/gener/f006acum.htm
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' Personal correspondence, David Cooper, Abt Associates Inc., with Matt Kirchner, America’s Best
Quality Coatings Corporation, August 2005; also see: America’s Best Quality Coatings

Corporation, available at: http://www.abqc-usa.com/environmental/.

TRI WASTE MANAGEMENT BY THE METAL FINISHING SECTOR

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December
28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented include metal finishing
facilities as defined by the primary SIC code 3471.

TotAL TRI DiSPOSAL OR OTHER RELEASES BY THE METAL FINISHING SECTOR
U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, Annual Survey of Manufactures (ASM), 2003
Statistics for Industry Groups and Industries, available at:

http://www.census.gov/mcd/asmhome.html.

TRI AIR AND WATER RELEASES BY THE METAL FINISHING SECTOR
U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, ASM, 2003.

Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS
U.S. EPA, TRI, 2003 PDR, modeled through U.S. EPA’s Risk-Screening Environmental Indicators
(RSEI) model.

TRI AIR TOXICS RELEASES BY THE METAL FINISHING SECTOR
U.S. EPA, TRI, 2003 PDR; and RSEI; and U.S. Census Bureau, ASM, 2003. Data presented include
the Clean Air Act hazardous air pollutants that are reported to TRI (182 out of 188 pollutants).

PAINT & COATINGS
' U.S. Census Bureau, County Business Patterns (CBP), 2003, available at: http://censtats.
census.gov/cbpnaic/cbpnaic.shtml.

* U.S. Department of Commerce, Bureau of Economic Analysis, Industry Economic Accounts,
available at: http://www.bea.gov/bea/dn2 htm.

U.S. Census Bureau, CBP, 2003.

Standard Industrial Classification (SIC) code used to define the economic activities of the
industries or business establishments in this sector: 2851, or corresponding North American
Industry Classification System (NAICS) code: 325510. See the Paint & Coatings Charts &
Tables References for the sector definition used for each data source.

Euromonitor International, “Paints and Coatings in USA,” available at: http://www.euromonitor.
com/Paints_and_coatings_in_USA_(mmp), accessed October 17, 2005.

U.S. Census Bureau, Current Industrial Reports: Paint and Allied Products, 2003, issued
November 2004, available at: http://www.census.gov/industry/1/ma325f03.pdf.

U.S. Census Bureau, Table 1, November 2004.

Euromonitor International, “Paints and Coatings in USA”.

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http:/www.epa.gov/tri/.

°U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
(RSEI) model, available at: http://www.epa.gov/opptintr/rsei/.

! Personal correspondence, Barry Elman, U.S. EPA, with David Darling, Director, Environmental
Affairs, National Paint & Coatings Association, September 8, 2005. See also, South Coast Air
Quality Management District, Supplemental Instructions: 2004-2005 Reporting Procedures for
AB2588 Facilities for Reporting their Quadrennial Air Toxics Emissions Inventory, Table A-2,
June 2005.

2U.S. EPA, National Emissions Inventory (NEI), Criteria Air Pollutants Data for Point Sources,
1996-2001; select data received: April 2004 & June 2005, available at: http://www.epa.gov/ttn/
chief/net/index.html.

P U.S. EPA, TRI, 2003 PDR.
"*U.S. EPA, TRI, 2003 PDR, RSEL

5 Product Stewardship Institute, Paint Product Stewardship: A Background Report for the
National Dialogue on Paint Product Stewardship, March 2004. For more information on the
National Dialogue, visit: http:/www.productstewardship.us/prod_paint_nat_dia.html.

'*U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003, available at: http://www.epa.
gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report include paint
and coatings facilities as defined by the NAICS code 32551.

"Memorandum to Barry Elman, U.S. EPA, from Industrial Economics, Inc., “Hazardous Waste
Management in the Paint and Coatings Sector,” December 29, 2004.

8U.S. EPA, “Presidential Green Chemistry Challenge: 2005 Alternative Solvents/Reaction
Conditions Award,” available at: http://www.epa.gov/greenchemistry/ascra05.html. This case
study is based on a description of BASF’s work that the company submitted to EPA’s Presidential
Green Chemistry Challenge Awards program.

1 Product Stewardship Institute, “Paint Product Stewardship Initiative Background Summary,”
October 29, 2004, available at: http://www.productstewardship.us/supportingdocs/
PaintMOUBkgrdSummary.doc

*U.S. EPA, "Quantifying the Disposal of Post-Consumer Paint," draft report prepared for U.S.
EPA’s Sector Strategies Division by Abt Associates Inc., September 2004.

2 NPCA, “NCPA Supports National Post-Consumer Paint Management Dialogue,” May 2005,
available at: http://www.paint.org/ind_issue/current/may/issue01.cfm.

2 Product Stewardship Institute, “Industry-Government Agreement to Reduce the Volume and
Cost of Managing Leftover Paint,” April 11, 2005, available at: http://www.productstewardship.

us/supportingdocs/JointPressRelease.doc

#2004 Annual Report Summary, Lead Exposure Warnings and Education and Training Programs
Agreement between State Attorneys General and the National Paint and Coatings Association,
Inc. The agreement can be read at: http://www.paint.org/ind_info/state_ag_agreement.pdf.


http://www.abqc-usa.com/environmental/
https://www.epa.gov/tri/
http://www.census.gov/mcd/asmhome.html
http://censtats
http://www.bea.gov/bea/dn2.htm
http://www.euromonitor
http://www.census.gov/industry/1/ma325f03.pdf
https://www.epa.gov/tri/
https://www.epa.gov/opptintr/rsei/
https://www.epa.gov/ttn/
http://www.productstewardship.us/prod_paint_nat_dia.html
http://www.epa
https://www.epa.gov/greenchemistry/ascra05.html
http://www.productstewardship.us/supportingdocs/
http://www.paint.org/ind_issue/current/may/issue01.cfm
http://www.productstewardship
http://www.paint.org/ind_info/state_ag_agreement.pdf

Paint & Coatings Charts & Tables References

TRI WASTE MANAGEMENT BY THE PAINT & COATINGS SECTOR

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December
28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented include paint and coatings
facilities as defined by the primary SIC code 2851.

ToTAL TRI Di1SPOSAL OR OTHER RELEASES BY THE PAINT & COATINGS SECTOR

U.S. EPA, TRI, 2003 PDR,; and U.S. Census Bureau, Annual Survey of Manufactures (ASM), 2003
Statistics for Industry Groups and Industries, available at:
http://’www.census.gov/mcd/asmhome.html.

TRI AIR AND WATER RELEASES BY THE PAINT & COATINGS SECTOR
U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, ASM, 2003.

Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS
U.S. EPA, TRI, 2003 PDR, modeled through U.S. EPA’s Risk-Screening Environmental Indicators
(RSEI) model.

'VOLATILE ORGANIC COMPOUND EMISSIONS FROM THE PAINT & COATINGS SECTOR

U.S. EPA, National Emissions Inventory (NEI) Emission Trends Summaries, Criteria Pollutant
Data, 1970-2002 Average Annual Emissions, July 2005, available at: http://www.epa.gov/ttn/
chief/trends/; and U.S. Census Bureau, ASM, 2003. Note: NEI data presented include emissions
from paint and coatings manufacturing as defined by the source category “Paint, Varnish, Lacquer,
Enamel Mfg”.

'VOLATILE ORGANIC COMPOUND EMISSIONS FROM SURFACE COATINGS APPLICATION

U.S. EPA, NEI Emission Trends Summaries, July 2005; and U.S. Census Bureau, ASM, 2003. Note:
NEI data presented include emissions from paint and coatings application as defined by the source
category “Surface Coatings, Solvent Utilization”.

TRI AR ToXiCS RELEASES BY THE PAINT & COATINGS SECTOR
U.S. EPA, TRI, 2003 PDR; and RSEI; and U.S. Census Bureau, ASM, 2003. Data presented include
the Clean Air Act hazardous air pollutants that are reported to TRI (182 out of 188 pollutants).

PORTS

! The number of port is based on the number of U.S. members of the American Association of
Port Authorities (AAPA) as of October 20, 2005. For the full list of AAPA's membership, visit
http://www.aapa-ports.org/directory/corproster.htm.

? Bureau of Transportation Statistics, U.S. International Trade and Freight Transportation Trends,
2003, Table 7, available at: http://www.bts.gov/publications/us_international_trade_and_freight_
transportation_trends/2003/html/table_07.html.

*> U.S. Census Bureau, County Business Patterns, 2003, available at: http:/www.census.
gov/epcd/cbp/view/cbpviewhtml.

+ Standard Industrial Classification (SIC) code used to define the economic activities of the
industries or business establishments in this sector: 4491, or corresponding North American
Industry Classification System (NAICS) codes: 48831 and 48832.

> U.S. ACE, “Final Waterborne Commerce Statistics for Calendar Year 2003,” p. 1, available at:
http://www.iwr.usace.armymil/ndc/wesc/pdf/final03.pdf.

¢ U.S. ACE, “Final Waterborne Commerce Statistics for Calendar Year 2003,” p.1.

7 U.S. Maritime Administration, “Total U.S. Container Ports by TEUs and Metric Tons CYs 1998-
2003,” available at: http:/www.marad.dot.gov/marad_statistics/2005%20STATISTICS/PIERS
TOTAL US PORTS 1998-2003.xls.

8 Transportation Research Board, The Marine Transportation System and the Federal Role:
Measuring Performance, Targeting Improvement, 2004, pp. 55-56, available at: http:/trb.org/
publications/sr/sr279.pdf.

° The U.S. Maritime Administration provides statistics on passenger cruises at North American

ports; visit: http://www.marad.dot.gov/marad_statistics/Cruise Data 2003 - 2005 xls.

.S, Maritime Administration, United States Port Development Expenditure Report, November
2005, available at: http://www.marad.dot.gov/publications/Ports%2006/FY%202003%20
expenditure%20rpt%20-%20FINAL.pdf.

'U.S. EPA, General Conformity Determinations for Port Projects, May 4, 2004, available at:
http://www.pnwis.org/2004 Events/PortAQ/White Paperl.pdf.

12 Personal correspondence, Kathleen Bailey, EPA, with Meredith Martino, American Association
of Port Authorities (AAPA), December, 2005, unpublished survey conducted December 2004.

"> For more information on Clean Ports USA, visit: http://www.cleanfleetsusa.net/cleanports/

ports.html.

' Personal correspondence, David Cooper, Abt Associates Inc., with Michelle Roos, EPA Region 9,
August 2005.

“U.S. EPA, “U.S. EPA honors Port of Long Beach for Environmental Efforts” (press release), June
1, 2005, available at: http:/www.epa.gov/newsroom/newsreleases. htm.

1 Clean Ports USA, “Case Study: Port of Los Angeles,” available at: http://www.cleanfleetsusa.net/
cleanports/presentations/losangeles.pdf; Port of Los Angeles, “Alternative Marine Power,”
available at: http://www.portoflosangeles.org/environment_amp.htm.

1" Personal correspondence, Kathleen Bailey, EPA, with Meredith Martino, AAPA, December 2005.

' Personal correspondence, Kathleen Bailey, EPA, with Meredith Martino, AAPA, December 2005.

U.S. EPA, Best Practices in Preparing Port Emissions Inventories (draft for review), June 2005,
available at: http://www.epa.gov/sectors/ports/bp_portemissions.pdf.

 Starcrest Consulting Group, LLC, Port of New York and New Jersey Cargo Handling Equipment
Emissions Inventory Update, January 2005; see also: AAPA 2005 Environmental Improvement
Award Winners, available at: http:/www.aapa-ports.org/programs/winners2005enviro.htm.

2 Personal correspondence, Kathleen Bailey, EPA, with Meredith Martino, AAPA, December 2005.

2 Personal correspondence, David Cooper, Abt Associates Inc., with Heather Wood, Virginia Port
Authority, August 2005.

¥ For more information on Port Sector efforts to combat invasive species, visit: http://www.
aapa-ports.org/govrelations/ballast.pdf.
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https://www.epa.gov/tri/
http://www.census.gov/mcd/asmhome.html
https://www.epa.gov/ttn/
http://www.aapa-ports.org/directory/corproster.htm
http://www.bts.gov/publications/us_international_trade_and_freight_
http://www.census
http://www.iwr.usace.army.mil/ndc/wcsc/pdf/final03.pdf
http://www.marad.dot.gov/marad_statistics/2005%20STATISTICS/PIERS
http://trb.org/
http://www.marad.dot.gov/marad_statistics/Cruise
http://www.marad.dot.gov/publications/Ports%2006/FY%202003%20
http://www.pnwis.org/2004
http://www.cleanfleetsusa.net/cleanports/
https://www.epa.gov/newsroom/newsreleases.htm
http://www.cleanfleetsusa.net/
http://www.portoflosangeles.org/environment_amp.htm
https://www.epa.gov/sectors/ports/bp_portemissions.pdf
http://www.aapa-ports.org/programs/winners2005enviro.htm
http://www

*U.S. Army Corps of Engineers, “Navigation: Economic Impact,” available at: http:/www. ° U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
corpsresults.us/navigation/default.htm.; AAPA, “U.S. Public Port Facts,” available at: (RSEI) model, available at: http://www.epa.gov/opptintr/rsei/.

http://www.aapa-ports.org/industryinfo/portfact.htm.
' Dr. Mohamed Serageldin,, U.S. EPA, Shipbuilding and Ship Repair - Residual Risk, August 9,

» AAPA, “U.S. Public Port Facts.” 2005.

2 Personal correspondence, Kathleen Bailey, EPA, with Meredith Martino, AAPA, December 2005. 1U.S. EPA, National Emissions Inventory (NEI), Criteria Air Pollutants Data for Point Sources,
1996-2001; select data received: April 2004 & June 2005, available at: http://www.epa.gov/

¥ For more information on the Maryland Port Administration’s Dredge Material Management ttn/chief/net/index.html.

Program, please visit: http://www.mpasafepassage.org/dmmp_files/dmmp.htm.
12 Personal correspondence, Ben Bayer, Abt Associates Inc., with Wayne Holt, Atlantic Marine,
* For more information on the Portfields initiative, visit: http:/brownfields.noaa.gov/htmls/ Inc., July 2005.
portfields/portfields.html.
13 U.S. EPA, NEI, 1996-2001.
* For more information on Seattle’s Terminal 18 redevelopment and cleanup project, please see:
http://www.portseattle.org/news/press/2004/09_14_2004_13.shtml “U.S. EPA, TRI, 2003 PDR.

>U.S. EPA, TRI, 2003 PDR, RSEL
LocATIONS OF U.S. PORTS AND AREAS EXCEEDING NATIONAL AMBIENT AIR QUALITY STANDARDS

Map created on November 22, 2005, from: U.S. Army Corps of Engineers, Navigation Data Center, '° Personal correspondence, Ben Bayer, Abt Associates Inc., with Donna Elks, Electric Boat, July
Tonnage for Selected U.S. Ports, 2002, available at: http:/www.iwr.usace.army.mil/ndc/wcsc/port- 2005.

ton02.htm; U.S. EPA, Green Book Nonattainment Areas for Criteria Pollutants, as of September

2005, available at: http://www.epa.gov/oar/oaqps/greenbk/anayhtml; and U.S. Census Bureau, '"U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003; available at:

Population Estimates, 2004, available at: http://www.census.gov/popest/datasets.html. http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this

report include shipbuilding and ship repair facilities as defined by the NAICS code 336611.

SHIPBUILDING & SHIP REPAIR
Personal correspondence, Shana Harbour, U.S. EPA, with Beth Gearhart, U.S. Maritime ¢ Shipbuilders Council of America, “Shipbuilding and Ship Repair Best Management Practices
Administration, December 2005. (BMPs) for Stormwater,” available at: http:/www.shipbuilders.org/root.asp?guid=389.

1 Kate Snider, et al., “Fundamentally Sound,” Civil Engineering, May 2004; Don Oates, et. al.,
“at Todd Pacific,” Pacific Maritime, March 2004.

U.S. Department of Commerce, Bureau of Economic Analysis: Industry Economic Accounts,
available at: http://www.bea.gov/bea/dn2 htm.

> U.S. Department of Labor, Bureau of Labor Statistics, Current Employment Statistics Survey,

Manufacturing Industry NAICS Code used: 336611 (Ship building and repairing), as accessed TRI WASTE MANAGEMENT BY THE SHIPBUILDING & SHIP REPAIR SECTOR
U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December

28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented include shipbuilding and

on February 9, 2006, available at: http://www.bls.gov/data/home.htm.

# Standard Industrial Classification (SIC) code used to define the economic activities of the repairing facilities as defined by the primary SIC code 3731.
industries or business establishments in this sector: 3731; or corresponding North American
Industry Classification System (NAICS) code: 336611. For several of the analyses presented in Totar TRI DisPOSAL OR OTHER RELEASES BY THE SHIPBUILDING & SHIP REPAIR SECTOR

U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, Annual Survey of Manufactures (ASM), 2003
Statistics for Industry Groups and Industries, available at:

this report, the sector is defined by a pre-determined list of facilities. See the Shipbuilding

Charts & Tables References for the sector definition used for each data source.
http://www.census.gov/mcd/asmhome.html.

Personal correspondence, Shana Harbour, U.S. EPA, with Frank Losey, American Shipbuilding
Association, December 2005. TRI AIR AND WATER RELEASES BY THE SHIPBUILDING & SHIP REPAIR SECTOR

U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, ASM, 2003.

U.S. Department of Labor, Bureau of Labor Statistics, Current Employment Statistics Survey.
Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS

7 U.S. Maritime Administration, Outlook for the Shipbuilding and Repair Industry, June 1998, U.S. EPA, TRI, 2003 PDR, modeled through U.S. EPA’s Risk-Screening Environmental Indicators
available at: http:/www.marad.dot.gov/publications/outlook/outlook.htm. (RSEI) model.

® U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http:/www.epa.gov/tri/.


http://www
http://www.aapa-ports.org/industryinfo/portfact.htm
http://www.mpasafepassage.org/dmmp_files/dmmp.htm
http://brownfields.noaa.gov/htmls/
http://www.portseattle.org/news/press/2004/09_14_2004_13.shtml
http://www.iwr.usace.army.mil/ndc/wcsc/port-
https://www.epa.gov/oar/oaqps/greenbk/anay.html;
http://www.census.gov/popest/datasets.html
http://www.bea.gov/bea/dn2.htm
http://www.bls.gov/data/home.htm
http://www.marad.dot.gov/publications/outlook/outlook.htm
https://www.epa.gov/tri/
https://www.epa.gov/opptintr/rsei/
https://www.epa.gov/
https://www.epa.gov/epaoswer/hazwaste/data/biennialreport/
http://www.shipbuilders.org/root.asp?guid=389
https://www.epa.gov/tri/
http://www.census.gov/mcd/asmhome.html

PM AND VOC EMISSIONS FROM THE SHIPBUILDING & SHIP REPAIR SECTOR

U.S. EPA, National Emissions Inventory (NEI), Criteria Air Pollutants Data for Point Sources,
1996-2001, received from OAQPS April 2004 and June 2005, available at:
http://www.epa.gov/ttn/chief/net/index.html; and U.S. Census Bureau, ASM, 2003. Note: NEI data
presented include shipbuilding and repair facilities as defined by the SIC codes 3731.

PM EMISSIONS AVOIDED BY ATLANTIC MARINE
Personal correspondence, Ben Bayer, Abt Associates Inc., with Wayne Holt, Atlantic Marine, Inc.,
July 2005.

TRI AR TOXICS RELEASES BY THE SHIPBUILDING & SHIP REPAIR SECTOR
U.S. EPA, TRI, 2003 PDR; and RSEIL; and U.S. Census Bureau, ASM, 2003. Data presented include
the Clean Air Act hazardous air pollutants that are reported to TRI (182 out of 188 pollutants).

SPECIALTY-BATCH CHEMICALS
! Synthetic Organic Chemical Manufacturers Association (SOCMA), “SOCMA-member
Specialty-Batch Chemicals Facilities”, provided to U.S. EPA, November 2004.

* Personal correspondence, Bob Benson, U.S. EPA, with Jeff Gunnulfsen, SOCMA, September
2005.

® Personal correspondence, Bob Benson, U.S. EPA, with Jeff Gunnulfsen, SOCMA, September
2005.

* This sector is defined by a pre-determined list of facilities. See the Specialty Batch Chemicals
Charts & Tables References for the sector definition used for each data source. The sector is not
defined by a SIC or NAICS code.

> Personal correspondence, Shannon Kenny, U.S. EPA, with Jeff Gunnulfsen, SOCMA, January
2006.

¢ Ian Young, et. al. “Specialties’ New Lineup,” Chemical Week. 1997, cited in U.S. EPA’s Principle
Findings: The U.S. Specialty-Batch Chemicals Sector (draft), February 2000.

7 SOCMA, Third Annual Business Outlook Survey, September 2005.

¢ U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze:
December 28, 2004, available at: http:/www.epa.gov/tri/.

° U.S. EPA, TRI, 2003 PDR modeled through EPA’s Risk-Screening Environmental Indicators
(RSEI) model, available at: http:/www.epa.gov/opptintr/rsei/.

°U.S. EPA, TRI, 2003 PDR.
"U.S. EPA, TRI, 2003 PDR, RSEL

2U.S. EPA, National Emissions Inventory (NEI), Criteria Air Pollutants Inventory for Point
Sources, 1999, available at: http://www.epa.gov/ttn/chief/net/index.html.

B U.S. EPA, National Biennial RCRA Hazardous Waste Report, 2003, available at: http:/www.
epa.gov/epaoswer/hazwaste/data/biennialreport/. Note: BR data presented in this report include
specialty-batch chemical facilities as defined by a pre-determined list provided by SOCMA.

1 Personal correspondence, Bob Benson, U.S. EPA, with Jeff Gunnulfsen, SOCMA, November
2005.

Specialty-Batch Chemicals Charts & Tables References

TRI WASTE MANAGEMENT BY THE SPECIALTY-BATCH CHEMICALS SECTOR

U.S. EPA, Toxics Release Inventory (TRI), 2003 Public Data Release (PDR), data freeze: December
28, 2004, available at: http://www.epa.gov/tri/. Note: TRI data presented in this report include
specialty-batch chemical facilities as defined by a pre-determined list provided by SOCMA.

ToTAL TRI DISPOSAL OR OTHER RELEASES BY THE SPECIALTY-BATCH CHEMICALS SECTOR

U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, Annual Survey of Manufactures (ASM), 2003
Statistics for Industry Groups and Industries, available at: http:/www.census.gov/mcd/asmhome.
html.

TRI AIR AND WATER RELEASES BY THE SPECIALTY-BATCH CHEMICALS SECTOR
U.S. EPA, TRI, 2003 PDR; and U.S. Census Bureau, ASM, 2003.

Top TRI CHEMICALS BASED ON TOXICITY-WEIGHTED RESULTS
U.S. EPA, TRI, 2003 PDR, modeled through U.S. EPA’s Risk-Screening Environmental Indicators
(RSEIL) model.

TRI AR TOXICS RELEASES BY THE SPECIALTY-BATCH CHEMICALS SECTOR
U.S. EPA, TRI, 2003 PDR; and RSEL; and U.S. Census Bureau, ASM, 2003. Data presented include
the Clean Air Act hazardous air pollutants that are reported to TRI (182 out of 188 pollutants).
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DATA SOURCES: Economic Census/Annual Survey of Manufactures
(ASM)/Bureau of Economic Analysis (BEA)

METRIC USED: Annual information on value of shipments/revenue.
PERIOD ANALYZED: 1994-2003.
NEXT DATA RELEASE: In 2006 for 2004 data.

Sector chapters presenting data:
Construction
Forest Products
Metal Finishing
Paint & Coatings
Ports
Shipbuilding & Ship Repair
Specialty-Batch Chemicals

DATA SOURCE DESCRIPTION: The U.S. Census Bureau’s Economic Census
profiles American businesses every five years, in years ending in 2 and 7,
from the national to the local levels. The Bureau’s Annual Survey of
Manufactures provides sample estimates of statistics for all manufacturing
establishments with one or more paid employees in each of the four years
between the Economic Census. These data were used for two purposes: (i)
for normalizing environmental data and (ii) for characterizing the “Sector
At-a-Glance” tables.

DATA SOURCE CONSIDERATIONS: Aspects of the Census influence the use of
these data for EPA’s Sector Strategies Program.
Nonmanufacturing sectors not included. Although the Economic Census includes data on
all sectors, the ASM for intermittent years is restricted to manufacturing sectors only.
Revenue data for nonmanufacturing sectors, specifically, colleges & universities,
construction, and ports are not included.

Changes to the ASM. In 2003, the ASM collapsed specific 6-digit North American
Industry Classification System (NAICS) codes to the 5-digit NAICS level due to budget
cuts. For 2003 and preceeding years, data for these sectors will be collected and
presented at the 5-digit NAICS level. Unless further budget cuts occur, the Economic
Census (conducted every five years) will continue to maintain the 6-digit NAICS detail.
The collapse to 5-digit codes affects two Sector Strategies Program sectors:

forest products and metal finishing. For these sectors, defined at the 6-digit NAICS
detail, using a 5-digit NAICS code would over-include additional sectors. For 2003
onward, this data source cannot be used for these sectors. As an alternative, data

on revenue and value of shipments can be accessed from the U.S. Department of
Commerce's Bureau of Economic Analysis. BEA uses and presents annual data on the
value of shipments sourced from the Census Bureau. To maintain the 6-digit NAICS level,
BEA extrapolates these data by applying 6-digit NAICS weights from the most current
Economic Census year to the 5-digit NAICS data in annual survey years. BEA will
continue to do so for preceeding years.

DATA PROCESSING STEPS:

Data and documentation from the U.S. Census Bureau are available at
www.census.gov/econ/census02 and www.census.gov/med/asmhome.html.

Data and documentation from the U.S. Bureau of Economic Analysis are available at

www.bea.doc.gov.

For most sectors, value of shipments/revenue was used for normalizing data. These data
are extracted from the ASM, Economic Census, and BEA. For the following manufacturing
sectors, production data was used from other sources: cement and iron & steel (U.S.
Geological Survey) and metal casting (American Foundry Society). For colleges &
universities revenue data were used from the National Center for Education Statistics.

For value of shipments/revenue data, relevant sector assignments were based on 6-digit
NAICS codes for all sectors but specialty-batch chemicals. This sector was normalized
using the chemical manufacturing sector's value of shipments.


http:www.bea.doc.gov

DATA SOURCE: Manufacturing Energy Consumption Survey (MECS)

ENVIRONMENTAL METRIC USED: Quadrennial energy consumption by the
manufacturing industry.

PERIOD ANALYZED: 1994, 1998, and 2002.
NEXT DATA RELEASE: 2006 data release schedule to be determined.

Sector chapters presenting data:
Forest Products
Iron & Steel
Metal Casting

DATA SOURCE DESCRIPTION: MECS data are maintained by the U.S.
Department of Energy’s statistical agency, Energy Information Administration
(EIA). Data are available by manufacturing industry and region and by value
of shipments and employment size category and region (e.g., Northeast
Census region). MECS data are collected quadrennially for a sample size
through mailed questionnaires and then extrapolated to represent the
manufacturing universe. For example, in 2002, a sample size of approximately
15,500 establishments was drawn from a sample frame representing 97% to
98% of the manufacturing payroll.

DATA SOURCE CONSIDERATIONS: Aspects of MECS influence the use of these
data for EPA’s Sector Strategies Program.
Detail of data. MECS energy consumption estimates for the manufacturing industry are
available for all manufacturing sectors at the 3-digit NAICS code level and select
manufacturing sectors at the 6-digit NAICS code level. For the Sector Strategies Program
sectors, 2002 data at the 6-digit level are available for the cement, forest products, iron
& steel, and metal casting sectors.

Small businesses are not included. MECS does not include small establishments, including
those with fewer than 5 employees or those with 5 to 20 employees with certain
minimum annual payrolls and shipments

DATA PROCESSING STEPS:
Data and documentation are available at www.eia.doe.gov/emeu/mecs.

Sectors are defined based on 3-, 4-, 5-, and/or 6-digit NAICS code combinations.

Energy consumed for all purposes (first use) was totaled for relevant sectors. Other
potential available metrics include: energy consumed as a fuel, as a nonfuel (for purposes
other than for heat, power, and electricity generation), and offsite-produced fuel
consumed.

Energy consumption data presented are normalized based on the sectors' productivity
(as measured by changes in value of shipments/revenue or production), with 1994 as a
baseline year.

Units of measure are maintained in trillion British thermal units (Btus).

DATA SOURCE: National Biennial RCRA Hazardous Waste Report
(hereafter, National Biennial Report)

ENVIRONMENTAL METRICS USED: Biennial information on hazardous waste
generation, management, and final disposition.

PERIOD ANALYZED: 2001 and 2003.
NEXT DATA RELEASE: 2005 data release schedule to be determined.

Sector chapters presenting data:
Cement
Colleges & Universities
Construction
Forest Products
Iron & Steel
Metal Casting
Metal Finishing
Paint & Coatings
Shipbuilding & Ship Repair
Specialty-Batch Chemicals

Data SOURCE DEscrIPTION: EPA’s Office of Solid Waste (OSW) biennially
collects information on the generation, management, and final disposition
of hazardous waste from large quantity generators (LQGs) and treatment,
storage, and disposal facilities (TSDFs) and compiles a National Biennial
Report. OSW first collected Biennial Reporting (BR) data using a national
standardized form in 1989. The Toxicity Characteristic rule in 1990 added

more waste types and required more stringent analysis of waste constituents.
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DatA SOURCE CONSIDERATIONS: Setup of the data system and changes to the Units of measure are maintained in tons.

last three reporting cycles influence the use of these data by EPA’s Sector
Strategies Program for years prior to 2001. DATA SOURCE: National Emissions Inventory (NEI)
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Smaller generators are not included. Only LQGs (facilities that meet minimum thresholds
for reporting, such as those that generate 1,000 kilograms or more of hazardous waste
per month or 1 kilogram or more of acutely hazardous waste per month) and TSDFs are
required to submit a biennial Hazardous Waste Report; other generators are not.

Changes to the National Biennial Report. In 1997, OSW began to exclude wastewater
from its report to improve consistency, accuracy, and reliability of data collected across
the program. This change was initiated in 1997 but fully implemented during the 1999
reporting cycle. Inconsistencies exist in the inclusion and exclusion of wastewater in the
primary generated waste values making it inadvisable to compare 1997 and 1999 data
with data collected in earlier and subsequent reporting years.

Improvements implemented during the 2001 reporting cycle. States and regions were
delegated the responsibility for determining inclusion or exclusion of data from the
National Biennial Report. This resolved issues of translating state and regional codes to
national codes needed to determine wastewater exclusion. Because states and regions
have a better understanding of the waste reported under the state waste codes, they are
able to improve data quality by more accurately identifying wastewater. Additionally,
reporting national source codes that determine whether waste is deemed primary or
secondary became mandatory. This is expected to improve the population of the primary
generated waste variable analyzed. Based on these changes, it was determined that data
from reporting year 2001 onward could be included in the 2006 Sector Strategies
Performance Report. Although this change was initiated in 2001, it was fully
implemented during the 2003 reporting cycle.

DATA PROCESSING STEPS:

Data and documentation can be found at

www.epa.gov/epaoswer/hazwaste/data/biennialreport.

For most sectors, data are compiled based on the primary 3-, 4-, 5-, and/or 6-digit
NAICS codes reported in the National Biennial Report. For the cement, iron & steel, and
specialty-batch chemicals sectors, the sector BR data are extracted based on a
predetermined list of facilities. The count of the number of facilities reporting hazardous
waste data is a total of the number of unique RCRA identification numbers (IDs) with the
sectors' NAICS codes. This may overestimate facility counts, as one facility may have
multiple RCRA IDs.

Only data flagged for inclusion in the National Biennial Report are included.

Waste associated with source code G61 and management code H141 are excluded
from this analysis to avoid double counting of stored wastes. This is consistent with the
National Biennial Report methodology.

ENVIRONMENTAL METRICS USED: Emission estimates of specific criteria air
pollutants (CAP). Pollutants analyzed: sulfur dioxide, nitrogen oxides,
particulate matter (<2.5 microns and <10 microns), and volatile organic
compounds.

PERIOD ANALYZED: 1996-2002 (preliminary).
NEXT DATA RELEASE: February 2006 for final 2002.

Sector chapters presenting data:
Cement
Metal Casting
Paint & Coatings
Shipbuilding & Ship Repair
Specialty-Batch Chemicals

DATA SOURCE DESCRIPTION: EPA's Emission Factor and Inventory Group
within the Office of Air Quality Planning and Standards (OAQPS) prepares

a national database of CAP emissions based on input from numerous state,
tribal, and local air pollution control agencies; industry-submitted data; data
from other EPA databases; as well as emission estimates. State and local
emissions inventories are submitted to EPA once every three years for most
point sources contained in NEI. Through the 1999 NEI, EPA estimated
emissions for any jurisdiction that did not submit an emissions inventory
and where data were not available through industry submissions or other
EPA databases. Gaps in data for the years between submissions are filled
with emission estimates modeled using sources such as sector-level economic
data and supplemental emissions information. As a result of the Consolidated
Emissions Reporting rule, NEI updates for 2002 and beyond are expected

to include data uploads from all jurisdictions.

DATA SOURCE CONSIDERATIONS: Several changes to NEI influence the
appropriate use of these data for EPA’s Sector Strategies Program.
Addition of PM, 5 In 1997, OAQPS established National Ambient Air Quality Standards for
particulate matter less than 2.5 micrometers in diameter. As a consequence, NEI began to
collect PM, 5 emissions estimates as of the 1999 inventory.

Improved methodology and requlatory amendments. As a result of the Consolidated
Emissions Reporting rule, NEI updates for 2002 and beyond are expected to include data
uploads from all jurisdictions. If so, the need to estimate missing emissions data will be
reduced.



= Changes in “Trends” Report Methodology for PM. In the 2002 Trends Report, OAQPS

restructured certain source categories under the PM pollutant codes. Some source
classification codes (SCCs) previously captured under the “Miscellaneous" category (Tier
1-14) were moved to the "Other Industrial Processes" category (Tier 1-7). The change in
tier structure was made for the years 1990 and 1996 to 2002. Specifically, this increases
the cement sector's PM emissions estimates as presented in the 2004 Sector Strategies
Performance Report, which falls within the “Other Industrial Processes" category.

NEI Hazardous Air Pollutant (HAP) data. NEI also includes hazardous air pollutant (HAP),
or air toxics data. Air toxics are identified as 188 chemicals that cause serious health and
environmental effects, as designated by the Clean Air Act Section 112b. The 2006 Sector
Strategies Performance Report presents air toxics data from the Toxics Release Inventory
rather than NEI, primarily because TRI allows for annual trends analyses. Currently, the
1990 and 1996 NEI databases are not recommended for use due to unusable format or
data quality concerns, and the final version of the 2002 data is not available.
Consequently, NEI air toxics data are only available for 1999 within the timeframe for
completing this report, limiting the ability to use these data for trends analyses.
Following the release of the 1990 and 2002 databases, EPA will evaluate the suitability
of NEI to perform trends analyses for the next Performance Report.

DATA PROCESSING STEPS:

= NEI CAP data were obtained from OAQPS staff (August 2005) and the Clearinghouse
for Inventories & Emissions Factors (CHIEF); documentation available at
www.epa.gov/ttn/chief/trends.

= For most sectors, data are compiled based on the facilities' SIC codes as included in the
NEI. For the specialty-batch chemicals sector, NEI data are extracted based on a
predetermined list of facilities.

= Emissions estimates are totaled by criteria air pollutants for sectors.

= The cement and paint & coatings sectors present 1996 through 2002 emissions.
Estimates for 2002 are preliminary, and 2000 and 2001 emissions are projected based
on the 1999 inventory.

= The metal casting and shipbuilding & ship repair sectors present 1996 and 2001
emissions.

m The specialty-batch chemicals sector presents 1999 emissions.

= Data are normalized based on a sector's productivity (as measured by changes in value of

shipments/revenue or production), with 1996 as the baseline year.

m Units of measure (from the trends source file) were converted from short tons to tons
for presentation purposes.
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DATA SOURCE: Toxics Release Inventory (TRI) DATA SOURCE CONSIDERATIONS: There are a number of aspects of TRI data that

influence their use for sector-level performance measurement. These issues
ENVIRONMENTAL METRICS USED: Toxic chemical releases (including disposal) include:

99

and waste management.
PERIOD ANALYZED: 1994-2003.
NEXT DATA RELEASE: In 2005 for 2004 data.

Sector chapters presenting data:
Cement
Forest Products
Iron & Steel
Metal Casting
Metal Finishing
Paint & Coatings
Shipbuilding & Ship Repair
Specialty-Batch Chemicals

Data SOURCE DEScRIPTION: The Toxics Release Inventory was established
under the Emergency Planning and Community Right-to-Know Act of
1986 and expanded by the Pollution Prevention Act of 1990. Following
expansions of the reporting requirements in the past 10 years, TRI now
includes facilities with 10 or more employees in the manufacturing sectors
(SIC codes 20-39); federal facilities; metal mines; coal mines; electrical
utilities that combust coal or oil; commercial hazardous waste treatment
facilities; chemical wholesalers; petroleum bulk terminals and plants; and
solvent recovery services who use, process, or manufacture more than a
threshold amount of any of the more than 600 toxic chemicals. Facilities
must report to TRI if they exceed the reporting threshold for manufacture
or process (>25,000 pounds) or for other uses (>10,000 pounds) of a
listed chemical. Reporting thresholds for persistent bioaccumulative toxic
chemicals (PBTs) are lower. In 2003, 23,811 facilities, including federal
facilities, reported to EPA's TRI Program. They reported 4.44 billion pounds
of onsite and offsite disposal or other releases and 25.8 billion pounds of
production-related waste managed.

Small businesses not included. TRI excludes smaller facilities, that is, those with fewer
than 10 employees. However, larger facilities meeting reporting thresholds are included,
and these facilities are expected to have greater environmental impacts.

Comprises a list of reportable chemicals. Facilities in the TRI-reporting industry sectors
must file if they exceed the reporting thresholds for any of the 600+ chemicals. Use of
a single list of reportable chemicals is viewed as more suitable for tracking trends over
time than data sources where the reportable chemicals may vary across facilities.

Multimedia coverage. TRI reporting covers releases and other disposal to all
environmental media (air, water and land) for the same time period each year. Such
umbrella reporting is viewed as more suitable for trends analysis than compiling release
and disposal data from several data systems.

Annual filing. TRI reports are submitted each year, which is preferable to data systems
where information is updated less frequently.

Data accuracy. Facility owners/operators are responsible for TRI reporting using their best
available information. The data facilities submit on releases and waste management
quantities are calculated using one of the following methods: monitoring or
measurement; mass balance calculations; emission factors; or engineering estimates.

In practice, some facilities may conservatively overestimate their releases, e.g., chose to
use emission factors instead of actual measurements (to avoid any risk of
underreporting.) Direct electronic filing of TRI reports may reduce the potential for data
processing errors.

Changes in best available information. Facilities are required to complete their TRI forms
using their best available information. Industry representatives have pointed out that
estimates of releases might change over time as more information becomes available. For
example, while conducting measurements required by another regulation, such as
emissions testing required by a national emission standard for hazardous air pollutants
(NESHAP), a facility may find a TRI-reportable chemical in its releases that it was not
aware of previously. As facilities learn of the existence of various chemicals, they are
then required to report those releases to TRI. This situation would result in an increased
level of reported releases that is not necessarily accompanied by an increase in actual

emissions.



DATA PROCESSING STEPS:

Documentation can be found at www.epa.gov/tri.

TRI data for reporting years 1994-2003 were provided by the TRI program (Office of

Environmental Information) frozen as of December 28, 2004. The frozen data are used to

ensure reproducibility and to support later revisions of the analysis.

Extracted data elements for this 2006 Performance Report include the following data
elements from all TRI Form Rs submitted by the sectors:
Disposal or Other Releases includes:
Section 5.1: Fugitive air emissions
Section 5.2: Stack air emissions
Section 5.3: Discharges to water
Section 5.4: Land and other onsite disposal
Section 6.1: Discharges to publicly owned treatment works (POTWSs), for metals
and metal compounds only
Section 6.2: Transfers to other offsite locations, for disposal codes only.
The disposal codes are as follows:
M10 Storage Only
M40 Solidification/Stabilization - Metals and Metal Compounds Only
M41 Solidification/Stabilization - Metals and Metal Compounds Only
M61 Wastewater Treatment (excluding POTW) - Metals and Metal
Compounds Only
M62 Wastewater Treatment (excluding POTW) - Metals and Metal
Compounds Only
M63 Surface Impoundment
M64 Other Landfills
M65 RCRA Subtitle C Landfills
M66 Subtitle C Surface Impoundment
M67 Other Surface Impoundment
M71 Underground Injection
M?72 Offsite Disposal in Landfills
M73 Land Treatment
M79 Other Land Disposal
M81 Underground Injection to Class | Wells
M82 Underground Injection to Class -V Well
M90 Other Offsite Management
M91 Transfers to Waste Broker - Disposal
M94 Transfers to Waste Broker - Disposal
M99 Unknown

Note that quantities of chemicals sent offsite for energy recovery, recycling, or
treatment were NOT included in the "disposal” quantity. These excluded quantities

were any transfers coded as sent offsite for:

M20 Solvents/Organics Recovery

M24 Metals Recovery

M25 Other Reuse or Recovery

M28 Acid Regeneration

M50 Incineration/Thermal Treatment

M54 Incineration/Insignificant Fuel Value

M56 Energy Recovery

M69 Other Waste Treatment

M90 Other Off-Site Management

M92 Transfer to Waste Broker — Energy Recovery
M93 Transfer to Waste Broker — Recycling

M95 Transfer to Waste Broker — Waste Treatment

Air Releases includes stack and fugitive emissions as reported in sections 5.1 and 5.2
of TRI Form R.

Water Releases includes discharges to water and to POTWs for metals only as reported
in sections 5.3 and 6.1 (metals only) of TRl Form R.

Air Toxics includes stack and fugitive emissions of air toxics, also called hazardous air
pollutants, as designated by the Clean Air Act Section 112b that are reportable to TRI
as reported in sections 5.1 and 5.2 of TRI Form R. The act designates 188 chemicals as
air toxics, 182 of which are included in TRI. TRI, rather than NEI, was used as the
source for sector-level air toxics data primarily because TRI allows for a variety of
annual trends analyses that were not possible with NEI.

Recycling includes the quantity of the toxic chemicals that was either recovered at
the facility and made available for further use or sent offsite for recycling and
subsequently made available for use in commerce. These amounts are reported in
sections 8.4 and 8.5 of TRI Form R.

Energy Recovery includes the quantity of the toxic chemicals that was combusted in
an energy recovery device, such as a boiler or industrial furnace. These amounts are
reported in sections 8.2 and 8.3 of TRI Form R.

Treatment includes the quantity of chemicals destroyed in onsite or offsite operations
such as biological treatment, neutralization, incineration, and physical separation as
reported in sections 8.6 and 8.7 of TRI Form R.

For most sectors, data are compiled based on the primary SIC code reported on the TRI
Form R. For the cement, iron & steel, and specialty-batch chemicals sectors, the sector
TRI data are extracted based on a predetermined list of facilities. The count of the
number of facilities reporting to TRI is a total of the number of unique TRI IDs in the
sectors' SIC codes. This may overestimate facility counts, as one facility may have
multiple TRI IDs.
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TRI releases and disposals were totaled for all chemicals reported by a sector. Absolute
pounds are presented for 1994-2003. Absolute pounds of releases to air and water also
are presented only for the same 10-year period.

Data are normalized based on the sectors' productivity (as measured by changes in
value of shipments/revenue or production), with 1994 as the baseline year.

TRI waste managed by management method and ultimate disposition also are presented.

Absolute pounds are presented for the most current year of data available.
Units of measure are maintained in pounds.
DATA SOURCE: Risk Screening Environmental Indicators (RSEI)

ENVIRONMENTAL METRICS USED: Relative toxicity of air and water releases
reported to TRI.

PERIOD ANALYZED: 1994-2003 TRI data.
NEXT DATA RELEASE: In early 2006 for 2004 data

Sector chapters presenting data:
Cement
Forest Products
Iron & Steel
Metal Casting
Metal Finishing
Paint & Coatings
Shipbuilding & Ship Repair
Specialty-Batch Chemicals

DATA SOURCE DESCRIPTION: Data from TRI allows comparisons of the
quantities of chemicals reported year-to-year. Comparisons of the sum of TRI
release data of two or more chemicals for a given year to the sum of release
data for the same chemicals for different years is a simple and useful way to
assess overall environmental loading of pollutants across years. However,

the relative toxicity of each chemical is not taken into account. For example,
mercury and methanol are both toxic chemicals. However, a pound of
mercury released to air is likely to be more harmful to human health than

a pound of methanol released to air because the toxic effects of mercury are
much more severe and debilitating to humans and can occur at lower levels
of exposure. These chemicals are treated equally when all pounds are
simply summed. A sector’s progress in reducing higher toxicity substances,
therefore, is not fully evident when trends are presented by total pounds
alone. To consider toxicity, each chemical can be weighted by a relative
toxicity weight using EPA’s Risk-Screening Environmental Indicators model.
The model multiplies the pounds of media-specific releases (e.g., pounds of
mercury released to air) by a chemical-specific toxicity weight to calculate

a toxicity-weighted result.

DATA SOURCE CONSIDERATIONS: Aspects of RSEI influence the use of these
modeled data for EPA’s Sector Strategies Program.
Comparing RSEI results. The numeric RSEI output depicts the relative toxicity of TRI
releases for comparative purposes and is meaningful only when compared to other
values produced by RSEL

Excludes certain chemicals. RSEIl does not provide toxicity weights for all TRl chemicals,

although chemicals without toxicity weights account for a very small percentage (<1%)
of total reported pounds released and transferred. If there is no toxicity weight available
for the chemical, then the toxicity-weighted result is zero.

Acute human or environmental toxicity not addressed. RSEI addresses chronic human
toxicity (cancer and noncancer effects, e.g., developmental toxicity, reproductive toxicity,
neurotoxicity, etc.) associated with long-term exposure but does not address concerns for
either acute human toxicity or environmental toxicity.

Currently excludes toxicity weights for chemicals disposed. An inhalation toxicity

weight is used for fugitive and stack air releases. An oral toxicity weight is used for
direct water releases and for releases of metals to POTWs. Releases to land and other
disposal are not modeled because necessary data on site-specific conditions are lacking;
therefore, for screening purposes, the higher of the inhalation or oral toxicity weight is
used. As this could overestimate the toxicity-weighted results for disposals, these data
have been excluded from the toxicity-weighted results presented in this 2006
Performance Report.



Assumes highest toxicity weight for chemical form. Metals and metal compounds are
assumed to be released in the chemical form associated with the highest toxicity weight
because information on the form is not subject to TRI reporting. The form of a chemical
compound can affect its bioavailability and, therefore, its toxicity. For example,
hexavalent chromium has an oral toxicity weight of 170 and an inhalation toxicity
weight of 86,000; whereas trivalent chromium has an oral and inhalation toxicity weight
of 0.33. TRI reports on “chromium” do not specify the valence, so all reported pounds of
chromium are more conservatively assigned the toxicity weight of hexavalent chromium.
In cases where a facility is releasing the chemical in the lower toxicity form, RSEl would
overestimate toxicity-weighted results.

Results presented do not include a risk perspective. Although the RSEl model can provide
a full risk-related perspective for air and water releases, only the toxicity portion of the
model was used in the analysis for the 2006 Performance Report. It is important to note
that risk-related factors were not considered in the analysis for this report. These factors
that impact the risk potentially posed by a chemical release are a function of chemical
toxicity, the fate and transport of the chemical in the environment after it is released,
the pathway of human exposure, and the number of people exposed. Readers interested
in the risk perspective for a facility or sector can use the publicly available RSEI model to
conduct this screening-level risk analysis.

DATA PROCESSING STEPS:
RSEI model documentation is available at www.epa.gov/opptintr/rsei.

For most sectors, data are compiled based on the primary SIC codes reported on the TRI
Form R. For the cement, iron & steel, and specialty-batch chemicals sectors, the sector
TRI data are extracted based on a predetermined list of facilities.

TRI air and water releases, weighted for toxicity, were totaled for all chemicals reported
by a sector. Both absolute pounds and toxicity-weighted results are presented for a
10-year period.

Data are normalized based on the sectors' productivity (as measured by changes in
value of shipments/revenue or production), with 1994 as the baseline year.

The chemicals that account for 90% of the sectors' total toxicity-weighted results for
air and water releases in 2003 are presented for each sector.

INDUSTRY-SUPPLIED ENVIRONMENTAL DATA
The following data were supplied by industry partners for two sectors.
SECTOR: Cement

DatA SOURCE: Cement kiln dust surveys, March 7, 2005, provided by Garth
Hawkins, Portland Cement Association and Portland Cement Association
Report on Sustainable Manufactures, February 2005, Chapter 3 — Solid
Waste Production.

ENVIRONMENTAL METRIC USeD: Cement kiln dust sent to landfills, in metric tons.

SECTOR: Forest Products

DATA SOURCE: American Forest & Paper Association Environmental, Health,
and Safety Verification Program, Year 2002 Report: Issued 2004.

ENVIRONMENTAL METRICS USED:
Sulfur dioxide and nitrogen oxide air emissions from pulp and paper mills,
in pounds per ton of production.

Wastewater discharges (volume, biochemical oxygen demand, and total
suspended solids) from pulp and paper mills, in pounds per ton of
production.

Adsorbable organic halides from pulp and paper mills, in kilograms per
tonne of production.
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Acid rain:

Air toxics:

Beneficial reuse:
Biomass:

Byproduct:

Combustion:

Co-product:

Criteria air pollutant:

Energy efficiency:

Energy recovery:

Air pollution produced when acid chemicals are incorporated into rain, snow, fog, or
mist. The “acid” in acid rain comes from sulfur oxides and nitrogen oxides, products
of burning coal and other fuels and from certain industrial processes. The sulfur
oxides and nitrogen oxides are related to two strong acids: sulfuric acid and nitric
acid. When sulfur dioxide and nitrogen oxides are released from power plants and
other sources, winds blow them far from their source. If the acid chemicals in the air
are blown into areas where the weather is wet, the acids can fall to Earth in the rain,
snow, fog, or mist. In areas where the weather is dry, the acid chemicals may become
incorporated into dusts or smokes. Acid rain can damage the environment, human
health, and property.

Air pollutants that cause or may cause cancer or other serious health effects, such
as reproductive effects or birth defects, or adverse environmental and ecological
effects. Examples of toxic air pollutants include benzene, found in gasoline;
perchloroethylene, emitted from some dry cleaning facilities; and methylene
chloride, used as a solvent by a number of industries.

Use or reuse of a material that would otherwise become a waste.
All of the living material in a given area; often refers to vegetation.

Material other than the intended product that is generated as a consequence of an
industrial process.

Burning. Many pollutants, such as sulfur dioxide, nitrogen oxides, and particulates
(PM,,) are combustion products, often products of the burning of fuels such as
coal, oil, gas, and wood.

A substance produced for a commercial purpose during the manufacture, processing,
use, or disposal of another substance or mixture.

A group of six widespread and common air pollutants regulated by EPA on the basis
of standards set to protect public health or the environment. These six criteria
pollutants are carbon monoxide, lead, nitrogen dioxide, ozone, particulate matter,

and sulfur dioxide.

Actions to save fuels by better building design, modification of production processes,
better selection of road vehicles and transport policies, etc.

Obtaining energy from waste through a variety of processes, including combustion.



Environmental management system:
(EMS)

Greenhouse gas:
(GHG)

Hazardous air pollutant:
(HAP)

Hagzardous waste:

Industrial waste:

Large quantity generator:
(LQG)

Municipal solid waste:

National Ambient Air Quality Standards:
(NAAQS)

Net electricity:

Nitrogen dioxide:
(NO,)

A systematic approach to managing all environmental aspects of an operation.
International Organization for Standardization (ISO) 14001 is a widely recognized
international standard for EMS.

A collective term for those gases, including carbon dioxide, methane, nitrous oxide,
ozone, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride, which
contribute to potential climate change.

A category of air pollutants that may present a threat of adverse human health
effects or adverse environmental effects. Includes asbestos, beryllium, mercury,
benzene, coke oven emissions, radionuclides, and vinyl chloride.

A byproduct of society that can pose a substantial or potential hazard to human
health or the environment when improperly managed. Possesses at least one of
four characteristics (ignitability, corrosivity, reactivity, or toxicity), or is specifically
listed as hazardous by EPA.

Process waste associated with manufacturing. This waste usually is not classified
as either municipal solid waste or hazardous waste by federal or state laws.

Generator of 1,000 kilograms per month or more of hazardous waste, or more than
1 kilogram per month of acutely hazardous waste. LQGs must submit a biennial
hazardous waste report and are subject to other specific regulatory requirements,
including requirements regarding waste accumulation, emergency coordination, etc.

Waste discarded by households, hotels/motels, and commercial, institutional, and
industrial sources. It typically consists of everyday items such as product packaging,
grass clippings, furniture, clothing, bottles, food scraps, newspapers, appliances,
paint, and batteries. It does not include wastewater.

Standards established by EPA under the Clean Air Act that apply to outdoor air
throughout the country. See criteria air pollutant.

Net electricity is obtained by summing purchases, transfers in, and

generation from noncombustible renewable resources, minus quantities sold and
transferred out. It does not include electricity inputs from onsite cogeneration or
generation from combustible fuels because that energy has already been included as
generating fuel (for example, coal).

A criteria air pollutant and smog-forming chemical formed by the burning of
gasoline, natural gas, coal, oil, etc.
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Nitrogen oxides:

(NOy

Non-attainment area:

Non-hazardous waste:

Normalization:

Ozone:

Particulate matter:
(PM)

Pollutants:
(pollution)

Sludge:

Solid waste:

A reddish-brown gas compound that is a product of combustion and a major
contributor to the formation of smog and acid rain.

A geographic area in which the level of a criteria air pollutant is higher than the
level allowed by the federal standards. A single geographic area may have acceptable
levels of one criteria air pollutant but unacceptable levels of one or more other
criteria air pollutants; thus, an area can be both attainment and non-attainment

at the same time.

Any solid, semi-solid, liquid, or contained gaseous materials discarded from
industrial, commercial, mining, or agricultural operations, and from community
activities, that is not defined as “hazardous.”

A process applied to a data set to compare the data against some common measure
of annual economic output, such as value of shipments, number of employees, or
units of production.

A gas which is a variety of oxygen. The oxygen gas found in the air consists of two
oxygen atoms stuck together; this is molecular oxygen. Ozone consists of three
oxygen atoms stuck together into an ozone molecule. High concentrations of ozone
gas are found in a layer of the atmosphere — the stratosphere — high above the Earth.
Stratospheric ozone shields the Earth against harmful rays from the sun. Smog’s
main component is ozone; this ground-level ozone is a product of reactions among
chemicals produced by burning coal, gasoline and other fuels, and chemicals found
in products including solvents, paints, hairsprays, etc.

Solid particles or liquid droplets suspended or carried in the air (e.g., soot, dust,
fumes, or mist). PM, ;: Particles less than or equal to 2.5 micrometers in diameter.
PM,: Particles less than or equal to 10 micrometers in diameter.

Unwanted chemicals or other materials found in specific environments — air, water,
soil — that are the subject of regulatory concern and activities. Pollutants can harm
health, the environment, and property.

Solid, semisolid, or liquid waste generated from a municipal, commercial, or
industrial wastewater facility.

Nonliquid, nonsoluble materials ranging from municipal garbage to industrial
wastes that contain complex and sometimes hazardous substances. Solid wastes
also include sewage sludge, agricultural refuse, demolition wastes, mining residues,
and liquids and gases in containers.



Smog:

Stormwater runoff:

Sulfur dioxide:
(50,

Sulfur oxides:
(50»

Twenty-foot equivalent unit:
(TEU)

Toxicity weighting:

Value of shipments:

Volatile organic compound:

(VOO

A mixture of pollutants, principally ground-level ozone, produced by chemical
reactions in the air involving smog-forming chemicals. A major portion of
smog-formers come from burning of petroleum-based fuels such as gasoline.
Other smog-formers, volatile organic compounds, are found in products such as
paints and solvents. Smog can harm health, damage the environment, and cause
poor visibility. Major smog occurrences are often linked to heavy motor vehicle
traffic, sunshine, high temperatures and calm winds, or temperature inversion
(weather condition in which warm air is trapped close to the ground instead of
rising). Smog is often worse away from the source of the smog-forming chemicals,
since the chemical reactions that result in smog occur in the sky while the reacting
chemicals are being blown away from their sources by winds.

The portion of precipitation, snowmelt, or irrigation water that does not infiltrate
the ground or evaporate but instead flows onto adjacent land or watercourses or is
routed into drain/sewer systems.

A criteria air pollutant. Sulfur dioxide is a gas produced by burning coal, most
notably in power plants. Some industrial processes, such as production of paper and
smelting of metals, produce SO,. Sulfur dioxide is closely related to sulfuric acid, a
strong acid. Sulfur dioxide plays an important role in the production of acid rain.

A gas compound that is primarily the product of combustion of fossil fuels and a
major contributor to climate change and acid rain.

A measure of containerized cargo equal to one standard 20 ft (length) X 8 ft (width)
X 8.5 ft (height) container.

Computation that determines weight given to pollutants to aid in the comparison of
the relative risks of toxic pollutants. The higher the number — or toxicity weight —
the greater the risk that air and water releases pose to people's long-term health.

The net selling values, exclusive of freight and taxes, of all products shipped by
manufacturers.

Any organic compound that evaporates readily to the atmosphere, contributing
significantly to smog production and certain health problems. Volatile organic
chemicals include gasoline, industrial chemicals such as benzene, solvents such as
toluene and xylene, and tetrachloroethylene (perchloroethylene, the principal dry
cleaning solvent). Many volatile organic chemicals are also hazardous air pollutants;
for example, benzene causes cancer.
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