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Sheraton Imperial at RTP 
Durham, NC 
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Nmmter  18 Recycling Facility Tour. P&R Environmental Industries, Inc 

November 19 
Welcome 

Session 1 The NC Picture 
Solid waste legislation and policy, integrated waste management, and the role of waste 
reduction 
Session 2 Program Planning 
Setting goals, determining target materials and sources, program planning estimating 
recovery, implementing strategies, and evaluating programs 
Session 3 Source Reduction 
Strategies for reducing the residential and non-residential waste stream at the source 
Session 4 Yard Waste 
m o n s ,  composition of yard waste, collection and processing options, product 
marketing, and distribution strategies 
Session 5 
Full cost determination, program cost considerations, and financing mechanism 
Session 6 Markets 
The importance of markets, evaluating market options, market development, and 
recycled produa procurement 
Daily Evaluation 

Program Costs and Financing 

November 20 
Session 7 Residential Recovery 
Recovery requirements, evaluating recovery options, and related issues 
Session 8 Processing 
Recessing requirements, evaluating options, equipment and facility design, and mixed 
waste processing 
Session 9 Education 
Planning public education campaigns and promotion and education methods 
Session 10 
Opportunities for private sector involvement, guidelines for selecting vendors, and 
private sector roles 
Session 11 m a l  Policy 
Evaluating options and issues associated with mandatory participation ordinances, 
disposal bans, flow control, and other policy measures 
Daily Evaluation 

Working With the Private Sector 

November 21 
Session 12 
Participants will learn to assess the commercial waste stream through classroom 
instruction along with a site visit at Cooper Tools in Apex, N.C. 

How to Conduct a Commercial Solid Waste Audit 



Charlotte Hilton, at University Place 
Charlotte, N.C. 
December 2 - 5 

December 2 

December 3 

Recycling Facility Tour. FCR, Inc. 

Welcome 
Session 1 The NC Picture 
Solid waste legislation and policy, integrated waste management, and the role of waste 
reduction 
Session 2 Program Planning 
Setting goals, determining target materials and sources, program planning, estimating 
recovery, implementing strategies, and evaluating programs 
Session 3 Source Reduction 
Strategies for reducing the residential and non-residential waste stream at the source 
Session 4 Yard Waste 
Ragulasions, composition of yard waste, collection and processing options, product 
marketing, and distribution strategies 
Session 5 
Full cost determination, program cost considerations, and financing mechanism 
Session 6 Markets 
The importance of markets, evaluating market options, market development, and 
recycled product procurement 
Daily Evaluation 

Program Costs and Financing 

December 4 
Session 7 Residential Recovery 
Recovery requirements, evaluating recovery mons, and related issues 
Session 8 h.ocessing 
Processing requirements, evalnating options, equipment and facility design, and mixed 
waste processing 
Session 9 Education 
Planning public education campaigns and promotion and education methcds 
Session 10 
0 p p ” i t i e s  for private sector involvement, guidelines for selecting vendors, and 
private sector roles 
Session 11 h a 1  Policy 
Evaluating options and issues associated with mandatory participation ordinances, 
disposal bans, flow control, and other policy measures 
Doily Evaluation 

Working With the Private Sector 

December 5 
Session 12 
Participants will learn to assess the commercial waste stream through classroom 
insauction along with a site visit at Pepsi Bottling in Charlotte N.C. 

How to Conduct a Commercial Solid Waste Audit 
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D o u g h  R Bon& 

Doug Bonds has been employed by the East Carolina Vocational Center (ECVC) for the past 23 
years and has been involved with recycling initiatives With ECVC since 1974. Doug has developed a 
system to recover white &ce and computer paper for Pitt County, worked With Camp Le Jeune on the 
early stages of its recycling program and was instrumental in developing the contractual arrangements 
with Pitt County and ECVC to run a materials recovery facility. Currently, Doug oversees the marketing 
and quality aspects of the ECVC facility. 

Doug is a graduate ofEast Carolina University. 

Sandi Childs is currently the Eastem Regional Director for the National Association for Plastic 
Container Recovery (NAPCOR). Saudi works to increase the supply of PET bottles by providing 
promotional materials and incentives to communities. 

Formerly, Sandi SeNed as recycling manager for Southeastem Container, Inc., in Enka, N.C. 
She provided technical, marketing, educational, and promotional assistance to enable communities to 
recycle F'ET plastic soft drink bottles. She worked with Coca-Colam bottlers and communities across the 
southeast from Virginia to Mississippi. Sandi purchased recovered plastic bottles from community 
recycling centers for Southeastem Container's warehouse, where they were baled and resold to end users. 
Previously, she worked as solid m e  program planner for the Land-of Sky Regional Council in 
Asheville. Sandi is the current vice-president, a past president, and one of the original founders of the 
North Carolina Recycling Association. She also served for four years on the Board of Directors of the 
Natiobal Recycling Coalition (NRC). 

CarOlina-Chapel Hill and a B.S. in Human Ecology from Ramap College of New Jersey. 

Beth Graves 

Saudi has an M.S. in Environmental Management and Protection from the University of North 

Beth Graves is a Waste Management Analyst with the N.C. Division of Pollution Protection and 
Environmental Assistance (DPPEA). Beth is responsible for providing technical assistance to local 
governments and businesses on waste reduction and waste management programs and for research and 
materials development support. Currently, Beth is a Board Member of the North Carolina Recycling 
Association and serves on the steering committee of the N.C. Composting and Organics Recycling 
Council (NCCORC). Prior to joining DPPEA Beth worked for Sunshares in Durham on research into 
mixed paper and wastewater sludge composting 

Beth holds a B.A. in Economics from Duke University. 

Kim Henley 

Kim Henley has worked for the past two years at the North Carolina Recycling Association 
(NCRA), a non-proiit organization established to conserve resources through recycling and waste 
reduction. She coordinates the NCRA's annual conference and exhibition; assists in the development, 
logistics and coordination of this Recycling Coordinators Training Course; and is managing editor of 
publications. Prior to joining NCRA's staff, Kim worked in the hospitality industry for 13 years. 

Kim has a B . k  in Journalism from the University of North Carolina-Chapel Hill. 



Scott B. Mouw 

Scott Mouw is Chief of the Community and Business Assistance Section of the Division of 
Pollution Prevention and Environmental Assistance (DPPEA). Previously he was the Technical 
Assistance Supervisor for the Solid Waste Reduction Program of DPPEA providing waste reduction 
technical assistance to local governments, businesses, and industries. He also oversees the activities of 
North Carolina’s Recycling Business Assistance Center (RBAC). He is a former member of the North 
Carolina Recycling Association’s Board of Directors and sits on the Advisory Board for the Southeast 
Waste Exchange. Previously, Scott was the Solid Waste Manager for Franklin County, N.C., where he 
supervised of the disposal, collection, and waste reduction programs. He was the county representative 
on the Regional Solid Waste Committee and administered an industrial compost demonstration project. 

the University of Illinois. 

Norma Murphy 

Scott has a M.A. and a M.P. from the University ofNorth Carolina-Chapel Hill and a B.A. from 

Norma Murphy is an Environmental Chemist with the Outreach and Training Section of the 
Division of Pollution Prevention and Environmental Assistance. She provides technical training on waste 
reduction to representatives of industry, stateflocal governments, and commercial facilities. Prior to 
joining DPPEA, Norma worked for the Division of Air Quality for three years in the Toxics Rotection 
Unit and Ambient Monitoring Section. Before coming to state government, she was an EPA contractor for 
the OEice of Air Quality Planning and Standards. 

Norma has a BS in chemistry from Meredith College. She is a member of CAF’CA and the Sierra Club. 

Larry Parks 

Larry Parks is a planner for the Centralina Council of Governments in Charlotte, N.C. He is 
responsible for planning community development block grants and technical assistance to local 
governments in an eight-county region. In addition, Larry was a private building contractor in Granite 
Quarry; vice president of the Willion J. Ash Cooperation in Denver; assistant vice president of Property 
Management for Stuart R. Scott & Associates, Colorado Springs; and vice president for ED1 Real Estate 
Services for Environmental Developers, Ind., Aurora, Colorado. 

Larry has a B.A. in Business Administration from Pfeiier College and has completed graduate 
level courses at Winthrop College, Rock Hill, S.C. 

Ron Pridgeon 

Ron Pridgeon joined the N.C. DPPEA as an Environmental Engineer in 1991. His primary 
responsibilities include training and technical assistance to North Carolina industries in pollution 
prevention and environmental project management. He has prior experience with Masonite 
Corporation where he worked in industrial engineering and environmental project management. 

Ron has a B.S.in Industrial Engineering from North Carolina State University. 

Philip J. f i d e  

Philip J. Prete is the Head ofthe Field Operations Branch of the Division of Waste 
Management’s Solid Waste Section in DEHNR. As such, he Oversees statewide programs for compliance 
monitoring, enforcement, groundwater monitoring, and remediation at solid waste management facilities; 
control and enforcement of illegal dumping, and response to citizen complaints. Prior to joining the 
Section, Phil was founder and President of Prete Wilmot Associates, Ind., a solid waste management and 
recycling consulting firm based in Durham. Prior to forming Prete Wilmot Associates, he was Principal 
Scientist with Hazen and Sawyer, P.C., a Raleigh-based, environmental engineering and science firm 



where he provided solid waste management planning and implementation assistance. He was also the 
first Waste Reduction and Recycling Officer at the University of North Carolina at Chapel Hill. 

Phil is a Registered Environmental Professional (R.E.P.) He has a M.S. in Public Health from 
the Department of Environmental Sciences and Engineering at the University of North Carolina, at 
Chapel Hill and a M.S. in Biology with a concentration in Ecology from North Texas State University. 
Phil is a founding Director and has chaired the policy committee of the North Carolina Recycling 
Association. He is a member ofthe National and North Carolina Associations of Environmental 
Professionals, the National Recycling Coalition, and the Solid Waste Association of North America. 

mi1 sogar 

For the past 7 years Will Sagar has been vith Transylvania County as the Solid Waste Director. 
and has worked to implement a unit pricing program for rural waste collection. This program is almost 
hw years old and has resulted in signifiicant waste reduction. Will has also constructed North Carolina’s 
third county-operated, lined landfill. Along with serving on several committees, including the Rural 
Council and the Policy Committee ofthe North CarolinaRecycling Association (NCRA), Will served for 
four years as a board member and wds President of the NCRA in 1995-1996. He has also served as an 
o5cer for the Western North Carolina Solid Waste Association and is a member of the Solid Waste 
Association of North America 

Economics and Mathematics. 

Barbara Satler 

Will graduated from the University of North Carolina-Chapel Hill where he majored in 

Barbara Satler is a Waste Management Analyst at the N.C. Division of Pollution Prevention and 
Environmental Assistance (DPF’EA) where she is responsible for training and outreach activities. Barb 
has coordinated, revised, and managed the Recycling Coordinators Training Course for the past 4 years. 
Before joining DPPEA, she was the curbside recycling coordinator for the Town of Cary at Sunshares in 
Durham and coordinated the education and training of over 650 volunteers in Cary’s recycling block 
leader program. That program received a Take Pride in America award in 1991. Barbara recently served 
as Secretary ofthe Board ofDirectors for the No~th Carolina Recycling Association and is an active 
member ofthe N.C. Household Hazardous Waste Council. Barbara is also a member of the National 
Recycling Coalition and serves on a HHW task force with the Southern States Energy Board. 
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Barbara has a B.A. in Graphic Design from Meredith College. 

cruy s Saul 

Cary Saul serves as Assistant Director of the Mecklenbnrg County Engineering and Building 
Standards Department in Charlotte, N.C. Cary is responsible for the county’s Solid Waste Management 
program. He is a member ofthe Solid Waste Association of North America, the American Public Works 
Association, the National Recycling Coalition, and the North CarolinaRecycling Association. 

from Pfeiffer College. 

Michael Shore 

Cary hass a M.S. in Environmental Engineering from Duke University and a B.A. in Biology 

Michael Shore works as an analyst for the N.C. Division of Pollution Prevention and 
Environmental Assistance where he concentrates on integrating economic issues with waste reduction and 
recycling efforts. He has previously taught environmental management courses at a college in the Czech 
Republic and has served as the recycling coordinator in Chatham County, North Carolina. 

Michael has a M.A in Environmental Science & Engineering from the University of North 
Carolina at Chapel Kill 
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Session 1 
The North Carolina Picture 

Session Preview 

In this session, participants will be given a brief overview ofthe regulatory h e w o r k  for waste 
redudon and recycling m North C a r o b  and of their organizations’ roles and responsibilities m 
helpmg North C m h  achieve its 40-percent waste reduction goal by 2001. 

'Ibis &on will also mtroduce pdcipants to the state agencies h o k e d  m implementing NC 
solid waste law and identitj the roles and programs of each agency. Appropriate telephone 
numbers and contacts are provided for h e  reference. 

Mcipants will also be mtroduced to the concept ofmtegrated solid waste management and the 
mitical role waste reduction plays m an integrated system. 

Overview of State Solid Waste Reduction Efforts 

Where is North C a r o h  headed m its effoas to reduce the solid waste stream by 40 percent by 
the year 2001? What has the State as a whole, as well as State govexnment, accomplished since 
the Solid Waste Mauagement Act of 1989 (Senate Bill 11 1) was enacted? What are the major 
provisions m North C a r o b  Solid Waste Law? Where will legislative changes since 1989 take 
us? 

State Legislation, Roles, and Local Impact 

In 1989, the North Carolina General Assembly adopted SB (Senate BiU) 11 1, an “Act to 
Improve the Management of Solid Waste,”v&& dramatically changed the course of solid waste 
management m the State. The Act set goals and policies, established new programs, banned 
certain materials fiom laudfills and incinerators, and mandated planning and reporting 
” u s .  The Act was &&xu& amended by HB 1109 m 1991 andm 1996 by HB 859. 
Further, the State adopted solid waste disposal rules and regulations that are consistent with US 
Environmental Proteetion Agency’s WA’s) “Subtitle D” regulations, as required by the Federal 
Resource ConsavatiOn and Recovery Act (RCRA). 

Recycling Coordinators Training Course The North Carolina Picture, p. 1 



Session 1 
The North Carolina Picture 

Highlights of NC Statutory Requirements 

Solid Waste Management Hierarchy (G.S. 13OA-309.04 (a)) 

1. 
2. Recycling and Reuse 

4. Incineration with Energy Recovq 
5. Incineration for Vohune Reduction 
6. LandlillDisposal 

Waste Reduction Goals (G.S. 130A-309.04(~)) 

state goal: 

Local goals: 

Waste Reduction at the Source 

3. compostiog 

40 percent on a per-capita basis by June 30,2001 

Good faith effort to achieve state’s 40% goal 

Shall develop a goal for waste reduction by June 30,2001 

Shall develop a goal for further waste reduction by 2006 

Solid Waste Management Reporting 

1) Local Government Annual Re~orts (G.S. 13OA-309.09 A (d): Counties and 
municipalities are required to report to the state on solid waste management 
activities by September 1 each year. 

2) Solid Waste Management Facilitv Reuorts (G.S. 130-A- 309.09 A (dk All solid 
waste disposal facilities @e., MSW landlills and incinerators) are required to report 
to the state their disposal tonnages by August 1 of each year. 

3) Private FacilitvReuorts (G.S. 130A- 309.09D (bk AU owners or operators of 
privately owned solid waste management facilities are required to report to the state 
by August 1 of each year, 
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The North Carolina Picture 

4) State Agencv Recvcled Products Purchasing (G.S. 143-58.2(f): AU State 
departments, institutions (state universities, hospitals, etc.), agencies, commUnty 
colleges, and local school administrative units are required to report to the state by 
October 1 of each year the amounts and types of materials and supplies purchased 
with recycled content. 

5 )  State Aeencv Waste Reduction Reuorts (Executive Order No. S)*: All State 
agencies, departments, institutions (state universities, hospitals, etc.), and 
c o " i t y  colleges are required to report to the state on their solid waste reduction 
activities by October 1 of each year. 

* Note that this repOrtiag requiremeat is not mandated by -Me  (i.e., through legislation) but is mandated by 
Executive Order of the Governor. 

Solid Waste Management Planning 

State Plamk (G.S. 13OA-309.06) 

The State must prepare a statewide solid waste management plan by May 1,1991, and 
update it every three years; the most recent plan was completed m February 1992. 

Local Plannine (G.S. 13OA-309.09A ib) 

Counties must prepare county solid waste management plans consistent with the State plan. 

Municipalities must cooperate with preparation of county plans or prepare their own plan. 

Industries that operate their own industrial waste disposal facility on-site are required 
to prepare a 10-year waste management plan. 

Individual businesses, industries, and institutions that do not have an on-site disposal 
fkility currently are not required to develop solid waste management plans by State law. 
Waste generated and managed by these organizations, however, dl be considered under the 
umbrella of a city or county plan. 

*... Recycling Coordinators Training Course The North Carolina Picture, p. 3 
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The North Carolina Picture 

Manamnent ofDiscarded White Goods GS. 13OA-309.81 Cc) 

Counties must establish written procedures for the management of white goods. Plans for 
this procedure have been submitted to the Division of Solid Waste Management. 

Disposal Bans 

State law requires that the following items are bannedfrom disposal in landJills: 

Item and Statute 
UsedOil (G.S. 130A- 309.15. (aX3)) 
White Goods (Appliances) (G.S. 130A - 309.10 (f)(4).) 
Yard Trash (G.S. 130A - 309.10.(fx3)) 
AnWeeze (ethylene glycol) (G.S. 130A - 309.lO(f)(5)) 

Scrap (whole) Tires (GS. 13OA-309.51) 
Lead-Acid Batteries (GS. 13OA-309.70) 

m u m ~ ~ a n s  (G.S. 130A - 309.10.(f)(6)) 

Date of Jmulementation 
October 1,1990 
January 1,1991 
January 1,1993 

July 1,1994 
July 1,1994 

March 1,1990 
January 1,1991 

State law requires that the following items are b a n n d f i m  disposal in lWWincinerat0rs: 

Item and Statute Date of Jmulementation 
July 1,1994 

m u m  cans (G.S. 130A - 309.10 (flX2)) July 1,1994 

July 1,1994 
July 1, 1994 

Lead-Acid Batteries (GS. 13OA-309.70) January 1,1991 

AnWeeze (ethylene glycol) ( G.S. 130A- 309.10 (flX1)) 

Steel cans, unless the steel is recoverable at the end 
ofthe incineration process (G.S. 130A - 309.10 (flX3)) 
White goods (.appliances) (G.S. - 130A 309.10 (flX4)) 

Current North Carolina Solid Waste Management Rule 15A NCAC 13B.0103 (c) prohibits 
waste that may pose a threat to the environment or the public health, as determined by the 
Division, fipm disposal at a solid waste disposal sites. Examples ofwastes excluded from North 
Carolina landfills through Waste Determinations and Rules include petroleum-contaminated 
soils, free liquids as defined m EPA paint filter test; polycblorinated biphenyl (PCB)wastes of 
50 ppm or greater content; and paint overspray waste. 
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Product Bans and Labeling Requirements: 

State law (G.S. 13OA-309.10) requires that certain products meet the following statutory 
requirements: 

Plastic bags: As of Jarmary 1,1991, must be recyclable. 
Expanded pohrstvrene food containers: Must be recyclable. 

0 Rigid Plastic containers: Must be labeled according to resin types as of July 1, 1991. 
(G.S.13OA-309.1O.(e)) ‘The numbers and letters shall be as follows: 
(1) For polyethylene terephthalate, the letters ‘l” and the number 1. 
(2) For high density polyethylene, the letters ‘WDE’’ and the number 2. 
(3) For vinyl, the letter ‘V” and the number 3. 
(4) For low density polyelhylene, the letters “LDPE” and the number 4. 
(5) For m e n e ,  the letters ‘W’ and the number 5. 
(a) For polystyrene, the letters ‘PS” and the number 6. 
(7) For any other, including multi-material containers, the letters ‘ “ H E F C ”  and the n m b x  7. 

Solid Waste Reduction Roles of State Agencies 

Nc DeDartment of Environment, Eea Ith, and Natural Resources 

Diviswn of Waste Management 

The Division of Solid Waste Management comprise three sections: the Hazardous Waste 
Section, the Superfund Section, and the Solid Waste Section. 

The Solid Waste Section (SWS) is a regulatory agency and, as such, is responsible for all 
permitting, enforcement, compliance, and other regulatory functions concerning State solid 
waste law. The SWS has a total staffof 48 including 22 staffmembers located in 
DEHNR’s seven regional field offices across the state (See SWS Field map at the end of this 
section). Its main components are the P d i g  Branch, the Field Operations Branch, the 
Land Application and Composting Branch, and the Special Wastes Branch (See SWS 
Organizational Chart at the end of this section). For more information, call the SWS at 
(919) 733-0692. 

The SWS is responsiile for all solid waste rulemaking and enforcement activity as required 
by statute and submits proposed rules for adoption to  the NC Commission for Health 
Services. 
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To cury out its responsibilities, the SWS is divided into four branches. 

Permitting Branch: The Permitting Branch has two primary functions: 

1) To provide a statewide permitting program for all solid waste management 
facilities to ensure that these facilities are sited, designed, and constructed in 
accordance with the rules; and 

2) To provide a waste characterization and management program to ensure the 
proper management of solid waste, primarily industrial waste, including proper 
beneficial reuse and structural fill activities. 

Special Wastes Branch: The key responsibility of the Special Wastes Branch is to develop 
guidelines and regulations for special wastes and to provide program development and 
statewide assessment of program implementation regarding comprehensive solid waste 
management programs. The Branch has planning, reporting, and regulatory development 
responsibilities in special waste management. 

Land Application and Composting Branch Key responsibilities ofthe Land Application 
and Composting Branch are to develop and implement programs for the management of 
septage, land application, and composting of solid waste. The branch provides septage 
hauler registration, septage land application site permits, siting of septage, technical 
assistance in preparation of applications, review and approval of compost demonstration 
projects, registration of yard waste processing projects, and development of rules regarding 
land application and composting. 

Field Operations Branch: The key responsibility of the Field Operations Branch is to 
ensure compliance with statutes, rules, and permit conditions. The branch inspects and 
initiates enforcement actions for noncompliance and against unpermitted, illegal dump sites. 
A significant function of the Branch is to respond to citizen complaints regarding alleged 
illegal solid waste disposal activities, to conduct investigations, and to initiate action to halt 
illegal activities and accomplish compliance. As a major tool to aid in achieving compliance 
and maximizing the use of existiig disposal capacity, this branch provides technical 
assistance in all aspect of integrated solid waste management including plamhg and 
implementing waste reduction and recycling, and composting programs; operational 
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assistance and training; and implementing sound solid waste magement practices in 
general. 

The Field Operations Branch's eastern and western field units have responsibility to 
implement field evaluations for compliance with the solid waste management rules while 
providing direct communication and assistance to local governments, industries, private 
citizens, and technical consultants. 

In addition, the Field Operations Branch maintains a central office unit responsible for 
monitokg field activities to assess consistency in response, tracking compliance and 
enforcement activities, establishing policies and priorities, and coordinating all compliance 
and enforcement actions. In addition to these primary functions, the central office is 
responsile for overseeing, special tax treatment of recycling and resource recovery 
equipment and facilities, groundwater assessment and remediation guidance, monitorins and 
enforcement, and hancial assurance compliance. 

Division of Pollution Prevention and Environmental Assistance 

On July 1, 1996, the Office of Waste Reduction was given divisional status and changed its 
name to The Division of Pollution Prevention and Environmental Assistance (DPPEA). 
DPPEA is a non-regulatory agency that provides fiee technical assistance, education, and 
training on methods to eliminate, reduce or recycle wastes before they become pollutants or 
require disposat The DPPEA comprises f i e  main programs: the Community and Business 
Assistance Section (CBAS), the Industriai Section, the Outreach and Training Program, the 
Oflice of Small Business Omsbudsman (OSBO), and the Environmental Permit Information 
Center (EPIC) (see organizational chart at the end of this section). All programs are 
involved in solid waste issues. For more information, call DPPEA at (919) 715-6500 or 

1 

1-800-763-0136. 

One ofthe goals of the DPPEA is to help North Carolina achieve its 40-percent solid waste 
reduction goal by 2001 by building a strong recycling Mastructure and encouraging the 
development of new recycling markets. 

The Community and Business Assistance Section comprises two main branches: 
the Technical Assistance Branch (TAB) and the Recycling Business Assistance 
Center (RBAC). The TAB provides on-site technical assistance to communities and 
businesses on solid waste reduction and recycling issues. In addition to sponsoring 
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workshops and training courses, the TAB also produces a variety of publications 
inchding fact sheets, technical manuals, and directories. 

The RBAC provides marketing assistance for recyclable materials, locates markets 
for recyclable materials, works with companies to utilize recycled materials in lieu of 
virgin materials, assists existing recycling facilities to expand capacity and locate 
supplies of recyclable materials, and supports and works in conjunction with the 
Department of Commerce in the recruitment of recycling industries. 

Created in 1983, the Industrial Section (formerly known as the Pollution 
Prevention Program) was one of the first state programs of its kind in the country. 
The Industrial Section addresses waste in all media (air, water, and land) including 
air emissions, waterbome pohtants, toxic chemicals, and hazardous and solid 
waste. This program provides businesses and industries with fiee, non-regulatory 
technical assistance, often through intensive site visits and detailed reports that 
recommend ways the facility can reduce or eliminate the waste it generates. 

The Outreach and Training Program coordinates the development and 
presentation of traiujng and workshops for O W  Training is provided on a wide 
range of topics fiom general jnformation about waste reduction to technical 
presentations on industry- or process-specific techniques and technologies. 

The Office of Small Business Omsbudsman (OSBO) provides confidential 
environmental assistance to small business on air quality and related state and federal 
requirements. Services inchde permit assistance; on-site technical assistance; a toll- 
fiee hotline; and publication of fact sheets, checklists, and other guides to help 
businesses understand the enviroumental rules that affect them. This office is an 
advocate for small business in the regulatory process and sponsors compliance 
workshops and training. 

Within the OSBO is the Environmental Permit Information Center (EPIC). 
EPIC works with customers to determine the environmental permits they may need 
and provide the specific contacts in the appropriate permitting agencies. EPIC will 
also provide information packets tailored to individual requests. 
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Solid Waste Management Roles of Other State Agencies 

NC DeDartment of Administration (DOA) (919) 733-9571 

Division o f A u x h y  Services: Manages recycling operations at State Surplus 
Property for confidential paper shredding and recycling. 

Division of Purchase and Contract: Collaborates with DPPEA and others offices on 
recycled product procurement and actively supports North Carolina’s Buy- 
Recycled Campaign; has specific requirements under 1993 recycled product 
procurement legislation (Senate Bill 58 - 1993 Legislative Session). 

Division of Facility Management: Oversees the state contract for Raleigh area office 
paper and aluminum can recycling program as well as recycling of corrugated 
cardboard, wooden pallets, and other materials for the state government complex in 
downtown Raleigh. 

NC DeDartment of Commerce (DOC) (919) 733-4692 

Collaborates with OWR on recycling market development through the NC Recycling 
Business Assistance Center (RBAC). 

NC DeDartment of Public Instruction (DPD (919) 733-3813 

ResponsiLle for developing recycling guidelines for the NC public school system 

NC DeDartment of Transportation (DOTI (919) 733-9150 

Has specific responsiiilities related to compost utilization in highway construction. 
Initiated a Recycling and Solid Waste Utilization Task Force to examine the use of 
recycled products and solid waste materials in highway projects; also conducted 
numerous demonstration projects utilizing rubberized asphalt, plastic lumber, ash in 
concrete, and other commodities in DOT construction projects. 
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State Funding for Solid Waste Management 

Solid Waste Management Trust Fund was created by the passage ofthe Solid Waste 
Management Act of 1989 (SB 11 1) and is h d e d  by a fee on the sale of new tires, a tax 
on the sale of new white goods, and a tax on virgin newsprint. The purpose of the 
Trust Fund is to provide funding for a wide range of solid waste management activities 
including technical assistance to local governments, businesses, and others on solid 
waste issues; solid waste educational activities; research and demonstration projects; 
and recycling market development activities. 

Solid Waste Reduction Assistance Grants cover all facets of recycling and waste 
reduction; for example, expansion of recycling programs to increase capability to 
accept more materials for recycling and development of regional processing centers 
and community education programs. Included at the end of this session is an NC 
DPPEA (formerly Office of Waste Reduction) “OWRalert” that identifies the 
grantees fiomthe 1995 Recycling Assistance Grants cycle. The Recycling 
Assistance Grants cycle is generally in the Spring of each year, and grant awards are 
made in June. 

Research and Education Proiects are undertaken in partnership with universities, 
other state agencies, non-profit organizations, and individuals to research, develop 
and disseminate vital information m the areas of recycling and waste reduction 
education and research. 

DPPEA Challenge Grants help North Carolina industries and businesses develop and 
implement innovative programs that will eliminate, prevent, and/or reduce the 
generation of waste. This waste can be in any media: wastewater discharges, aj, 
emissions, toxic and/or hazardous waste, and industrial solid waste. Financial assistance 
in the form of matching gants up to $20,000 is offered to industries, businesses, and 
trade associations. Since 1985, the Industrial Section (formerly the Pollution Prevention 
Program) has funded over 108 projects through this public/private partnership for a 
total combined investment in the environment of nearly $1 million. 

Solid Waste Revolving Loan Program was established to provide low-interest loans 
to qualified local governments for eligiile solid waste management projects (see 1 5 4  
NCAC 13B Section 1000). To date, the N.C. General Assembly has not provided 
funding for this program. 

0 
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NC Scraa Tire Disaosal Acconmt provides h d s  for cost overruns for county scrap 
tire management programs and h d s  for clean up of jllegal scrap tire sites. 

NC White Goods Management Account provides grants to counties for white goods 
management programs. Eligible activities include cost o v m s  for existing programs, 
capital expenses for development of an infrastructure for recycling scrap metal, and 
expenses for clean up of iuegally dumped white goods. 

State Incentives for Waste Reduction 

Recvcline Tax Credit for Recveling and Resource Recoverv Facilities (G.S. 130A - 
294 (a) (3)) is available to businesses and industries that purchase or construct facilities 
or equipment used exclusively for recycling or resource recovery. Special treatment 
may be available for the following types of taxes: 

* Real and personal property tax 

* Corporate state income tax 

* Franchise tax on domestic and foreign corporations 

The Recycling Tax Credit program is administered by the NC Division of Solid Waste 
Management. For more information, call Lee Flynn at (919) 733-0692. 
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Integrated Solid Waste Management: An Overview 

The Measurement Standards and Reporting Guidelines ofthe National Recycling Coalition 
dehe integrated solid waste management as “the complimentary use of waste management 
practices to safely and effectively handle the municipal solid waste stream with the least adverse 
impact on human health and the environment.” 

More simply, integrated solid waste management occurs by approaching solid waste 
management as a system and integrating all waste management options through a simple 
formula: 

1. Reduce the amount of waste generated and thus eliminate the need for 

2. Recycle/Reuse/Compost everything possible; then 
3. Recover energy from the remaining combustible materials where feasible; then 
4. Bury the remaining non-combustibles and ash in an environmentaUy 

managing the waste in the f ist  place; then 

controUed landfii if they cannot be used. 

The formula can be modified to suit the special needs of the community or organization 
respomile for managing the waste stream, taking mto consideration available resources and 
social and political considerations. HistoricaUy, this formula has not been used. But as m e  
costs of traditional solid waste management practices become known, decision-makers are 
looking for cost effective and environmentally sound alternatives to take the place of disposal 
options alone. 

This conceptual change is the essence of integrated solid waste management. Care must be 
taken to plan waste management options as parts of a complex, interrelated system. Changing 
one component of the system generally causes a change m one of the other components m the 
system. Forexample: 

Recycling can substantially reduce the need for disposal capacity but generally 
requires changes m collection procedures. 

A reduction m the amount of waste generated will reduce land6ll or mcinerator 
needs but may also reduce revenues of recycling businesses, non-pro& 
organizations, and local governments that rely on the revenues for program support. 
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Incineration will geatly reduce the volume of waste needing land disposal but the 
residue ash may need expensive disposal as a hazardous waste. 

Integrated Solid Waste Management and the Solid Waste Management 
Hierarchy Established by N.C. Law 

Are integrated solid waste management and North Carolina’s hierarchy of solid waste 
management the same? Not necessarily! 

A waste management hierarchy refers to a policy decision to prioritize various waste 
mauagement techniques according to criteria related to environmental and human health 
protection and resource conservation The North Carolina General Assembly established the 
hierarchy as a staudard of umduct for the entire state. However, local situations may render 
certain options unfeasible (e.g., most communities wiU not rely on MSW incineration as a 
waste management option because of the cost), and localities will alter their solid waste 
mauagement systems accordingly. 

Many agree that integrated waste management implies the application of a hierarchy. It also 
implies integration of programs and Mastructure within the overall solid waste management 
depamnent as well as across departmental lines as dictated by use of funding, personal, and 
other resources 

The Role of Waste Reduction in Integrated Solid Waste Management 

Waste reduction is defined in the NC State Recycling and Solid Waste Management Plan as any 
treatment or diversionary adon which keeps material out of the solid waste stream destined for 
diSpOsaL 

The NC Solid Waste Management Act gives preference to waste reduction occuning at the 
source (“source reduction”) or through reuse, recycling, and composting over incineration and 
Ian- technologies. The Act also establishes a statewide goal of 40-percent solid waste 
reductionby June 30,2001. 

While local governments are the primary target of expressed goals and mandates m the law, 
every generator of solid waste (ie., every household, school, church, hospital, business, industry, 
“nudy, etc.) plays an important role m helpmg the city/county m which they are located to 
meet the state’s 40-permt reduction goal Consequently, a change m a wlid waste 
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management practice in one area almost always affects the solid waste situation in another 
(neighboring) area. For example, a 5gni6cant reduction in solid waste by a major generator 
resulting fiomimplematation of an aggressive source reduction or recyckg program can 
greatly influence a city's or county's progress toward meeting its waste reduction go&. 

Wrap-up 

To make certain that all aspects of solid waste management are integrated, a local program 
coordinator should determine the effects of each proposed solid waste management 
program component on the existing system and on other elements of the proposed waste 
management strategy. The next several sessions wiU address these various aspects ofwaste 
reduction in greater detail. 
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North Carolina Solid Waste Management Hierarchy 
G.S. 130A-309.04(a) 

1. Waste Reduction at the Source 
2. Recycling and Reuse 
3.  Composting 
4. Incineration with Energy Recovery 
5 .  Incineration without Energy Recovery 
6 .  Disposal in Landfills 

Waste Reduction Goal 
G.S. 130A-309.04(~) 

40% reduction in waste disposed on a per-capita basis by June 30,2001 

Solid Waste Management Reporting 
G.S. 130A-309.09(d) 

Counties and municipalities are required to report on solid waste management activities by 
September 1 of each year. 

G.S. 13OA-309D 
Private solid waste management facilities must report on waste management practices by August 
1 of each year. 

Solid Waste Management Planning 
G.S. 13OA-309.07 

State must prepare State Solid Waste Managemat Plan by May 1, 1991, and update it every 
three years (final plan completed in February 1992). 

G.S. 130A-309.09(a) 
Each local govemment must prepare a ten-year solid waste management plan that is consistent 
with the State plan and that makes a “good faith effort” to achieve the State’s 40-percent 
reduction goal. The plan must be developed with public participation that includes at least one 
public hearing. Local govemments may join to write a regional or multi-jurisdictional plan. Plan 
updates are required every three years. 

Funding for State and Local Solid Waste Management Programs 
G.S. 13OA-309.32 

Solid Waste Management Trust Fund. The Fund is financed through a 2% fee on the sale of 
new tires in the State, a $5- to $10-fee on new white goods, and a tax on virgin newsprint. The 
majority of the revenues is gjv.1 to NC counties to pay for scrap tire and white goods 
management. Five percent (5%) of tire and white goods fees and all the virgin newsprint tax 
money go to the Solid Waste Management Trust Fund. These moneys are used to fund technical 
assistance projects, educational activities, and the Solid Waste Reduction Assistance Grants 
program, which provides funding for local waste reduction and recycling programs. 



Full Cost Determination 
. .  

'1 G.S. 13OA-309.8 

All local govemments shall annually detennine the full cost of solid waste management within their service area 
for the preceding year and develop a system to provide that information to the public (implementation of thzs 
provision willfollow the development of rules by the State). 

Disposal Bans for Landfills and Incinerators 
G.S. 13OA-309.1 O m  

Whole Tires as of March 1, 1990, banned in landfills. 

Used Oii as of October 1,1990, banned in landfills. 

' Yard Waste as of January 1, 1993, banned in landfills. 

Aluminum Cans as of July 1,1994, banned in landfills or incinerators. 

White Goods as of January 1, 1991, banned in landfills and no incineration after July 1, 1994. 

Antifreeze as of July 1, 1994, banned in landfills and incinerators. 

Lead Aad Batteries as of January 1, 1991, banned in landfills or incinerators. (see also G.S. Z3OA-309.70) 

Responsibilities Regarding Local Material Disposal Bans and Mandatory Recycling. 
UNts of local government, MSW disposal facility operators, and generators of MSW shall not lolowingly 
dispose any type of waste material that was generated within the geognphic boundaries of a local govemment 
that, in tum, has either 1) prohibited that specific waste material from disposal or 2) required that specific 
material to be recycled. 

PackagingLabeling Requirements 
G.S. 13OA-309.10 

Plastic bags must be recyclable. It is the State's goal that 25% of plastic bags are to be recycled. 

Plastic Containers must be labeled a m r d m g t o  resin type as of July 1, 1991. 

Expanded Polystyrene Food Product Containers must be recyclable as of October 1,1991. 

State Agency Requirements 
G.S. 13OA-309.14 

All State agencies must establish recycling programs for at least high-grade office paper and corrugated 
cardboard by January 1,1992. 

The Departmmt ofEnvi rment ,  Health, and Natural Resources will assess markets for recyclable materials in 
the State by March 1, 1994, and every other year thereafter. 

All State departments, institutions, agencies, community colleges, and local school administrative units shall, 
where economically practical, purchase and use, or require the purchase and use of products with recycled 
content. 
The Department of Transportatig the Department of Administration, and all local governments are required to 
procure compost products where economically feasible. 

DPPEA 

~ 

The North Carolina Division of Pollution Prevention and Environmental Assistance provides 
free, non-regulatory technical assistance and education on methods to eliminate, reduce, or 
recycle wastes before they become pollutants or require disposaL Telephone DPPEA at (919) 

this Fact Sheet or any ofyour waste redudion concerns 
.~ j 715-6500 or 800-763-0136 or e-mail nowaste@nvr.ehnr.statencus for assistance with issues in 
, ,  ,. 

- 
OW-96-13. 185 copies ofthis public document were printed on recycled paper at a cost of $8.88 or $0.048 per copy. August 1996. 
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NORTH CAROLINA DIVISION OF SOLID WASTE MANAGmENT 

TERRY DOVER 

225 Qmn shqSuilo60I 
Fapmvik.NC2BMI 

F . Y C U W i l k R C ~ ~  

SOLID WASTE SECTION - FIELD OPERATIONS BRANCH 
PHILIP J. PRETE, HEAD 

Raleigh Central Office, 401 Oberiin Road, Suite 150 

(919) 733-0692 ext. 252 

ASSIGNED REGIONS 

N L M  POSCUE 
Wim"RgiOna1Oh 

WmatmSSkn5NC 27107-2241 585 W@eUn stel Raleigh,NC 27605 

BEN BARNES 

Suits 101.3800BancuDrin 
Md&, NC 27609 
(919)5714700 

BRENT ROCKETT HUGH JEWIGAN 
WmslmS. lmR@dO5w WinrtonS.lmRcgiondO5ce 

W~stons.lmqNC 27107-2241 WustonSalnn.NC 27107.2241 
(910)7714508~208 (910) 7714608 Sxr 206 

Mci& R e g i d  office 585 W."&tOml stel 585 W*&tomIStel 



FIELD OPERATIONS BRANCH HEAD: Philip J. Prete. Raleiph Central Office 
Hydrogeologist: Mark Poindexter 
Hydro. Technician: Larry Rose 

Safety Coordinator: Wendy Peacock 
Compliance Officer: Lee C. Flynn 

WESTERN DISTHICr SUPERVISOR: Julian M. Foscue, Winston-Salem Regional OKice 
WESTERN DISTRICT ENGINEER Vacant, Winston-Snlenl Rcgionnl Ollicc 

EASTERN DISTRICT SUPERVISOR: 'ferry F. Dovcr, I:ayettwille Regional Ofice 
EASTERN DISTRICT ENGINEER: Jim Barber, I:ayrrtcvillc Regional Office 

FAYETJ'EWLUE RECLONAL OFFICE 

704-25 1-6208 
WASTE MANAGEMENT SPECIALISTS: 
Al Hetzell Jim Patterson 

Aveq, Buncombe, Burke 
Caldwell, McDowell, Mitchell, Haywood, Henderson 
Polk, Rutherford, Yancey 

Cherokee, Clay, Graham 

Jackson, Macon, Madison 
Swain, Transylvania 

ENVIRONMENTAL TECHNICIAN: Janet Cantwell 

704-663- 1699 
WASTE MANAGEMENT SPECIALISTS: 

Rick Doby Anthonv Foster 
Cabarms, Mecklenburg Alexander, Catawba 
Rowan, Stanly Cleveland, Gaston 
Union Iredell, Lincoln 

ENVIRONMENTAL TECHNICIAN: Kent Smith 

910-77 1-4600 
WASTE MANAGEMENT SPECIALISTS: 

Bi-ent Rockett Hueh Jemiean 
Alieghany, Ashe Alaniance, Davidson 
Caswell, Davie, Guilford, Randolph, 
For+, Suny, Rockingham, Stokes 
Wilkes, Yadkin Watauga 

ENVIRONMENTAL TECHNICIAN: Brent Bnrcb 

910-486-1 191 
WASTE MANAGEMENT SPECIALISTS: 

&&&( Ikie Guvton 
Anson, Chatham, Durham, Harnett, Johnston; 
Lee, Montgomeiy, Moore, Orange, Wake 

Bladen, Columbus, Cumberland, Hoke, 
Richmond, Robeson, Sampson, Scotland 

. . ............ ........... 
91 9-51 1-4700 

WASTE MANAGEMENT SPECIALIST: Ben Barnes 
Edgecombe, Franklin, Granville, Halifax, Nash, Northampton, Person, Vance, Warren, Wilson 

ENVIRONMENTAL TECHNICIAN: Robert Heam 
Chatham, Durham, Franklin, Granville, Johnston, Lee, Orange, Person, Vance, Wake 

. .  
919-946-6481 

WASTE MANAGEMENT SPECIALISTS: 
Billv Morris" 

Beaufort, Craven, Greene 
Jones, Lenoir, Pamlico, Pitt, Wayne 

Chuck Bovette 
Bertie, Camden, Chowan, Currituck, Dare 
Gates, Hertford, Hyde, Martin, Pasquotank 
Perquimans, Tyrrell, Washington 

ENVIRONMENTAL TECHNICIAN: Bobby Nehns* 
Beaufort, Craven, Edgecombe, Greene, Jones, Lenoir, Nash, Pamlico, Pitt,Wayne, Wilson 
'Also handle the Coastal Regional Solid Waste Authority in Carteret County 

910-395-3900 
WASTE MANAGEMENT SPECIALIST. John Crowder 
Biunswick, Carteret, Duplin, New Hanover, Onslow, Pender 

ENVIRONMENTAL TECHNICIAN: Joe Gallo 
Brunswick, Carteret, Columbus, Duplin, New Hanover, Onslow, Pender, Sampson 

,;.,:./..:. ,':.~ . '." 'd ... . , . . . . 
. -  



-3 Solid Waste Section Policy Memorandums 

Permit Applications for Sanitary Landiflls (Superseded by Rules) 

Disposal of Asbestos in Sanitary Landfills (Reference new NESAP 40CFR 61 
Standards) 

Method for Treatment of Laboratory Cultures 

Copy of Memo from Mildred A. Kerbaugh, Laboratory Section to William 
Meyer dated March 26, 1985 

Disposal of Spent Aluminum Phosphide Fumigant in Sanitary Landfills 

Sanitary Landfill Permitting Procedures (Superseded by Rules) 

Five-Year Interim Permitting Procedures (Superseded by Rules) 

Memo from State Clearinghouse dated August 5 ,  1987, subject: Procedures for 
Complying with the State Environmental Policy Act (G.S. 113A) 

Remaining Landfill Capacity (Reference Rules) 

North Carolina Scrap Tire Disposal Act (Note: Reference changes in 1991 
HB 1109) 

Meeting the 25% Recycling Goal in SB 11 1 

None Issued 

Plastic Bag Labeling Requirements 

Yard Waste Facility Requirements (Revised August 5, 1991) 

Permanent Household Hazardous Waste Collection Sites at Permitted Solid 
Waste Management Facilities 

Management of Construction, Demolition, Land Clearing, Inert, and Yard Trash 
Debris 

Airpon Safety Criteria, August 27, 1991 

Additional Airport Safety Criteria, January 15, 1992 

Interim Permitting Policy for Municipal Solid Waste Landfills 

Policy Memorandum #1: 

Policy Memorandum #2: 

Policy Memorandum #3: 

Policy Memorandum #4: 

Policy Memorandum #5: 

Policy Memorandum #6: 

Policy Memorandum #7: 

Policy Memorandum #8: 

Policy Memorandum #9: 

Policy Memorandum #lo: 

Policy Memorandum #I 1: 

Policy Memorandum #12: 

Policy Memorandum #13: 

Policy Memorandum #14: 

Policy Memorandum #IS: 

Policy Memorandum #16: 

Policy Memorandum #17: 

Policy Memorandum #17A: 

Policy Memorandum #IS: 
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ATTACHMENTA 
1996 Solid Waste Reduction Assistance Grant Recipients 

recyclables. 

program. Provide outreach to businesses on proper 
New Hanover County New Hanover Expand existing household battery recycling 

lbattery management. 
IPurchase computer equipment to facilitate tracking Albmarle Reeional Solid Waste IDare, Hyde, - 

Authority Tyrrell,Chowan, of data from its solid waste management programs. 
Perquimans, 
Gates, and 
Cumtuck 

Craven County Craven Purchase computer equipment and software for 
tracking solid waste management programs. 

Stanly County Stanly Purchase computer equipment y d  software to track 
the county’s recycling tonnages and for publication 
of a county waste reduction newsletter. 

$7,811 

$4,000 

$2,800 

$2,759 



ATTACHMENTB 

McDowell County 

Waste Industries 

Cherokee County 

The Recycling Group 

BFI 

Pasquotank County 

Madison County 

1996 Paper Waste Reduction Assistance Grants 

station to process materials collected at county staffed convenience centers 
and other locations. 

Waste Industries will purchase equipment to support expanded collection 
programs for soft and hard cover books and mixed tiles. Waste Industries 
will also conduct supporting promotion programs. 

Cherokee County will implement a paper waste reduction program for county 
schools, households, businesses and industries. The project will be supported 
by a comprehensive educatiodpromotion campaign. 

The Recycling Group, Inc., will install shredding and baling machinery to 
support an expanded collection program for textile cones and tubes and 
cormgated cardboard. 

BFI and Alamance County will conduct a joint project to intitiate a rural 
commingled paper recycling program supported by an intensive educational 
campaign aimed at schools and rural residents. 

$19,600.00 

$25,000.00 

$25,000.00 

$15,548.00 

$25,000.00 Pasquotank County will purchase equipment to support a large-scale 
expansion of its paper recycling program. The equipment will enhance the 
efficiency of the collection and processing operations. 

$20,480.3 1 Madison County will expand and improve recycling programs for office 
paper, mixed paper, and cormgated cardboard at county schools, businesses, 
and staffed convenience centers. 



1996 Regional Aggregation Demonstration Projects 



ATTACHMEN T D  

IMarket and local donors. I 

1996 Food Waste Reduction Assistance Grants 

University Honors 
P r o g r M C - C h a r l o t t e  

,North Carolina Harvest, Inc. I %lO,OOO !Purchase of truck to expand produce recovery effort from the Charlotte I 

from area restaurants, grocery stores, and institutions. 
$5,130.80 Refrigeration and upgrading of van for food collection from campus 

cafeteria. 

IRegional Farmer's Market and area food brokers. 
[Purchase of truck to expand food collection from NC State Farmer's Inter-Faith Food Shuttle I $10,000 



Recycling Market Development -I 
While many of OWR's programs are designed to provide assistance in waste prevention 
and promote efficient materials recovery programs for recycling, OWR's efforts in 
recycling market development are quite different. Through the Recycling Business 
Assistance Center (RBAC), the OWR encourages the establishment ofnew industrial 
capacity for the consumption of secondary materials to make new products. This effort 
includes assisting existing North Carolina recycling facilities to expand capacity, 
encouraging companies to substitute recyclable materials in place ofvirgin (raw) materials, 
recruiting new recycling industries to the state, and assisting in expanding the supply 
infrastructure necesmy to ensure adequate feedstock. Additionally, this program 
encourages the purchase of recycled-content products through hs "Buy-Recycled" 

Campaign. 

Recycling Business Assistance Center (RBAC) 
In Febmary 1994, OWR submitted a proposal on behalf of 
DEHNR and the Department of Commerce for an EPA grant 
to develop a Recycling and Reuse Business Assistance Center 
(RBAC) through EPA's Jobs Through Recycling Initiative. 
In July 1994, Noah Carolina was awarded the IS-month 
@ant along with California, Minnesota. and New York. The 
RBAC's goals are: 

- To provide TECHNICAL ASSISTANCE to recycling businesses in sourcing, processing and 
remanufadming secondary materials and marketing their end products. 

To provide BUSINESS DEVELOPMENT ASSISTANCE by identifymgfunding sources, 
fundug demonstration projects, and negotiating cost-sharing arrangements. 

To DEVELOP POLICIES which will help determine and overcome the bamers to collection, 
processine, remanufaduring and reuse of secondary materials. 

To aggressively market the need to PURCHASE RECYCLED CONTENT PRODUCTS to 

- 

- 

- 
potartid consumers. 

- To promote and provide resources to DEVELOP, TRANSFER AND APPLY 
TECHNOLOGIES that increase the use of recycled materials. 

To PROMOTE PARTNERSHIPS among government and industry to stimulate and facilitate 
the recovery and use of recycled materials. 

To foster the DEVELOPMENT OF A SUPPLY INFRASTRUCTURE that is capable of 
providing industry with clean, readily and available raw materials. 

- 

- 

.. - To PROMOTE WASTE PREVENTION AND REUSE within both the public and private 
sectors to reduce business costs and the consumption of virgin materials. 



The implementation of these goals will help (1) expand existing market capacity for 
recyclable materials, (2) link existing business Snancing and incentive programs to the 
recycling community, and (3) support the recycling industry to create jobs and strengthen 
the state’s economy. 

Demonstration Projects 
As part ofthe RBAC grant, four demonstration projects will be awarded. These include: 
1) A feedstock conversion project demonstrating how a business can replace virgin 

2) A capacity expansion project to increase the amount of feedstock needed in 
feedstock with recycled material. 

production. Such expansion would result in increased capacity available to existing 
public and private recycling collection operations, while at the same time solidifymg 
the market position of these ‘%home grown” North Carolina companies. 

3) An industrial recruitment project to ident% and locate in North Carolina a company 
utibing recycled feedstock. 

4) A regional aggregation project to  ‘%ridge the gap” between end users or intermediate 
processors and local supply of materials to decrease transportation and/or processing 
costs. 

5 )  
The RJ3AC is currently spearheading a project to recruit or assist in a start up of a gypsum 
wallboard recycler to North Carolina, in part because of the large quantity of waste 
gypsum board generated by the manufactured home industq in North Carolina. Such a 
facility could employ up to 150 people and process 50,000 tons of material per year. 
RBAC has provided both business development and technical assistance in the 
development of this project. 

Training Workshops 
As part of the grant, five separate training coursededucational seminars will be conducted 
to better acquaint economic development professionals on recycling, recycling market 
development, and solid waste management issues and solid waste professionals on 
economic development issues. Three ofthe five are targeted to economic development 
professionals, one is targeted to solid waste professionals, and one is targeted to senior 
level decision makers in both fields. 
The solid waste professionals training was conducted on April 3, 1995 by the UNC Small 
Business and Technology Development Center in conjunction with the Fifth Annual North 
Carolina Recycling Association (NCRA) Conference and Trade Show in Greensboro, NC. 
The workshop, entitled fseventeen Trees and Beyond: Recycling as an Economic 
Development Strategy,” was attended by 54 participants. 
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Recycling Industry and Recycled Materials in North Carolina Assessment 
The passage of legislation in the 1993 session of the General Assembly shifted the 
responsibility for preparing a biennial report that assesses the recycling industry and 
recycling materials m the state fiom the Department of Commerce to D E m  To meet 
this mandate and to provide a foundation for its expanded market development program, 
OWR issued a Request for Proposals in March 1994 and awarded the contract to SCS 
Engineers in September, 1994. 

Through the contract, a detailed assessment of the current and potential hture supply of 
various recyclable materials generated in the state was conducted and the results to 
determine the potential for successll recycling of each material. The analysis, in which 
both short- and long-term trends will be identilied, included: 

Materials identiiied as best matching supply and demand, 

Materials that could be efficiently collected in significant quantities (supply) but 
have problematic market availability (demand), and 

Materials showing promising demand trends but having undergone limited 
collection efforts to date. . 

This Marker3 Assessmenf Reporf is being utilized to select commodities for more 
intensive work including the development of commodity work plans. To date, four 
commodities have been selected (plastic, paper, organics and construction and demolition 
wastes) as those which have the greatest potential impact on reaching North Carolina’s 
waste reduction goals. 

Electronic Bulletin Board 

A computerized information system is currently being developed that wi l l  allow OWR 
staffto locate market-related information more quickly and efficiently. In the near hture, 
OWR expects this information and other waste reduction information to be available to 
the public via the Internet. 

RBAC Publications 

Recycling Works Newsletter - This newsletter is now being published with a goal 
ofpubliciziug the economic potential of collecting and reusing recyclable 
commodities. The newsletter currently has a circulation of 2000. 
North Carolina Recycling Business Study - This study documents employment, 
capital demands, and technical assistance needs in the recycling industry. 
The Impact of Recycling On Jobs in North Carolina - This report presents major 
findings from a study that researched the impacts of recycling on employment in 
North Carolina. 



Buy-Recycled Campaign 

North Carolina’s Buy-Recycled campaign was initiated in July 
1992 when the Governor’s Office, the North Carolina 
Department of Administration, Department of Commerce, 
D E W  and the Department of Transportation hosted the 
state’s fist Buy-Recycled Conference. Of the approximately 
300 attendees, 32 were vendors of recycled products. The 
purpose of the campaign is to encourage the purchase of . 
recycled products by public agencies and private businesses as well as by individual 
consumers. The campaign is an important part of OWR’s market development program 
as it encourages increased demand for recycled-content products and, thereby, encourages 
further investment by companies that consume recyclable materials. In support ofthis 
campaign, OWR has implemented the following projects: 

- DEHNR/Environmental Defense Fund (EDF) Buy-Recycled Media Project. OWR 
has contracted with the Environmental Defense Fund to produce television, radio, 
and print public service announcements (PSA’s) to promote the purchase of 
recycled products. Press kits were mailed to media outlets on March 1, 1994.. 
This project ended in February 1995. 

Buv-Recycled Workshops. In conjunction with the North Carolina Department of 
Administration’s Division of Purchase and Contract, OWR presented a series of 
four workshops across the state in September 1994 entitled ‘Buying Recycled in 
North Carolina.” The workshops were designed to dispel information about 
recycled-content products, explain the process of routinely purchasing recycled- 
content products, discuss purchasing options, and provide tips on purchasing for 
waste prevention. 

Buv-Recvcled Presentation. As an additional forum for education various 
audiences about the importance of buying recycled products, the Buy-Recycled 
Campaign annually targets purchasing agents, local recycling coordinators, and 
other through professional networks. During FY94-95, several Buy-Recycled 
presentations were given to numerous groups statewide. 

Buv-Recvcled Publications - The publication Buying Recycled Products Through 
North Carolina State Term Contracts was updated during 1995. 



T h e  North Carolina Pollution Prevention Program is again challenging North Carolina industries and 
businesses to identity and apply pollution prevention techniques. To help accomplish this challenge, 
fmaqcial assistance in the form of matching grants W TO S15,OOO is being offered to industries, 
businesses, and trade associations. Since 1985, the Pollution Prevention Program has funded over 100 
projects through this publidprivate partnership for a total combined investment in the environment of 
nearly S2 million. 

Challenge Grants Purpose  
The purpose of the Challenge Grants program is to help North Carolina’s industries and businesses 
develop and implement innovative programs that will eliminate, prevent, andlor reduce the 
generation of waste. This waste can be in any media: wastewater discharges, air emissions, toxic 
andor hazardous waste, and industrial solid waste. 

0 General Eligibility 

. .-I .. 

Projects that address waste reduction through source reduction or recycling are eligible for a 
Challenge Grant. Also, projects involving utilization of post-use recovered materials as feedstock in 
place of virgin materials will be considered. Projects NOT eligible include those that address 
pretreatment, treatment, or disposal; product development as part of entrepreneurial endeavors or 
new business development; and development of any proprietary systems or products. 

Proposed projects will be accepted for review from industries, businesses, and trade associations. 
Trade associations are defmed as organizations that represent a specific group of North Carolina 
industries. Industries and businesses a t  which the projects are conducted must be located within 
North Carolina. 

No preference will be given to waste type; all waste types wiU be considered equally. Preference will 
be given to source reduction activities and innovative projects that can be easily applied by other 
industries or businesses. Small businesses with less than 100 employees are especially encouraged to 
apply. Proven technologies and techniques wiU not be considered with as much favor as innovative 
technologies unless a new application for a proven technology is demonstrated. 

0 Eligible Projects 

..) 

Proposed projects must address the feasibility of applying specific methods or technologies to prevent 
pollution and/or reduce waste generation. Projects can range from in-depth studies and pilot-plant 
demonstrations to full-scale implementations. Examples of previously funded projects include: 

1 Evaluation of alternative uses of cotton clennin, 0 waste. 
Replacement of solvent degreasing operations with aqueous cleaning operations. 

1 Development of employee training programs to reduce pollutant loadings to the P O W .  
In-plant comparison of various types of HVLP spray guns for use in the furniture industry. 

Nor th  C a r o l i n a  Depar tment  of E n v i r o n m e n t ,  
_r AVA -- Health, and  Naturak.Resources DEHNR 



Challenge Grants for Pollution Prevention - Page 2 

Funding and Schedule 
Approved projects will receive grants up to %15,000. Grant money must be matched on a 
dollar-for-dollar basis. Each proposal should provide a breakdown of project costs and indicate 
matching contributions as cash inputs or in-kind contributions such as staff salary, equipment, 
laboratory analysis, or consultant time. 

NO FlLVDINGwill be available for work completed prior to issuance of the contract Additionally, 
no advance payment wiU be made. Payments will be available only after receipts are submitted, and 
10 percent of the total grant will be withheld until the fmal project report is submitted. Projects must 
be completed and fmal reports submitted by May 1,1995. 

The PPP will acknowledge receipt of all proposals by letter, and all applicants will be notified by mail 
as to acceptance or rejection. Proposals will be reviewed by and grant announcements will be made 
in September 1994. 

Grant Proposal Form and Content 
Grant proposals should be brief and concise. The actual proposal, excluding cover letter and 
attached summary form, should be no longer than 4 pages. One original copy, suitable for 
reproduction, should be &d to PPP at the address below. FAXEDpro~osaIs will not receive 
consideration. To facilitate uniform review, proposals should be prepared in the following format: 

a. 

b. 

C. 

Cover Letter 

Transmittal Letter. 
project., states total cost, and is signed by a responsible agent. 

Grant Proposal 

Introductor v stat- This statement provides an overview of the specific nature of 
pollutant/waste problem and need for improvement. 

P rops  ed Pro ject. This section presents a description of the proposed project, lists the proposed 
stepsltasks for completion, and includes a concise statement of expected results and benefits of 
project. 

groiect Costs and Schedule This section presents (1) total project cost, (2) a breakdown by 
itemlactivity of costs supported by the Challenge Grant and costs covered by sponsor, and 
(3) schedule for completion. 

Project Summary Form. The completed form is submitted with the proposal. 

This letter outlines compliance with eligibility requirements, summarizes ) 

+ NOTE: Project Summary Form alone will NOT BE ADEQUATE for grant application. 

Please direct questions about Challenge Grants for Pollution Prevention and applications to: 

Program Manager 
Pollution Prevention Program 
Office of Waste Reduction 
3825 Barrett Drive, 3rd Floor 
Raleigh, N.C. 27609 
Telephone: (919) 571-4100 



OFFICE OF 
WASTE REDUCTIO_N 

1994-95 POLLUTION PREVENTION CHALLENGE GRANT 
PROJECT PROPOSAL SUMlVL4FtY FORM 

PROJECT TITLE: GRANTREQUESTED: S’ 
TOTAL PROJECT COST: S’ 

APPLICANT, MAJLING ADDRESS, ZIP CODE, COUNTY 
(APPLICANT IS N.C. BUSINESS, INDUSTRY, OR TRADE ORGANIZATION) 

-~ ~ ~ 

APPLICANT’S FEDERAL TAX I.D. NUMBER 

AREA CODE AND PHONE NUMBER: 

AREA CODE AD FAX NUMBER: 

& TITLE OF PROJECT MANAGER: >“ME 
BRIEF ONE- OR TWO-SENTENCE DESCRIPTION OF PROJECT: 

CERTIFICATION: 

[hereby certify that the information provided in this grant proposal is true and accurate to the best of my 
knowledge. 

Print Name Signature, Title Date 

Mail completed form and grant proposal to: 

Program Manager 
Pollution Prevention Program 

Office of Waste Reduction 
3825 Barrett Drive, 3rd Floor 

Raleigh, NC 27609 





Session 2 
Planning for Waste Reduction 

Session Preview 

This session provides participants with essential information required to begin the process 
of planning for their waste reduction and recycling programs or for enhancement of existing 
programs. 

This session is intended to provide general planniug guidance that should not be construed 
as specific guidance for preparing county waste management plans as required by the NC 
Solid Waste Management Act. 

Importance of Waste Management Planning 

Operational Issues 

Waste reduction programs affect many aspects of existing programs and 
iuhstructure. An assessment of those impacts is critical when coordinators 
integrate new and existing programs. An underlying objective should be to make 
best use of existing equipment and financial and human resources. 

As solid waste management grows in sophistication, more options have become 
available to manage waste. Successll programs require the development and 
integration of a number ofprogam components: 

Education of the Public 
Financing 
StafF development and training 

Collection 
Processing 
Marketing 
Data collectionhecordkeeping 
Program evaluation and modification 

Policy development to support program objectives 

... 
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Legislative Issues 

Local governments are required by the North Carolina Solid Waste Management Act to 
prepare comprehensive, 10-year, solid waste management plans that (1) are consistent with 
the state plan, (2) make a good faith effort to  achieve the state’s goal to reduce municipal 
solid waste by 40 percent by the year 2001, and (3) follow the waste management hierarchy 
defined in the legislation. Every county and municipality is required to participate in the 
planning process, and public participation is a mandatory part ofthe process. Plans must be 
complete by July 1, 1997. 

Planning Requirements 

Consider the use of facilities and other resources for solid waste management 
that may be available through private enterprise. 
Evaluate the solid waste stream in the geographic area covered by the plan. 
Present the goal for the reduction of municipal solid waste on a per-capita basis 
by June 30,2001. 
Present the goal for further reduction of municipal solid waste by June 30,2006. 
Present the design for achieving the solid waste reduction goals established by 
the plan. 
Assess current programs and describe intended actions with respect to redudion 
at the source, collection, recycling and reuse, composting and mulching, 
incineration with energy recovery, incineration without energy recovery, transfer 
outside the geographic area covered by the plan, and disposal. 
Assess current programs and describe intended actions with respect to education 
of the community and through the schools, management of special wastes, 
prevention of illegal disposal and management of litter, and purchase of recycled 
materials and products manufactured with recycled materials. 
Describe and assess the 111 cost of solid waste management including cost of 
collections, disposal waste reduction, and other programs 

North Carolina Recycling Coordinators Training Course Planning for Waste Reduction p. 2 
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Steps for Developing a Waste Reduction Plan 

1. Establish Goals and Objectives. 

Goals 
1. Specify direction and desired outcome. 
2. Mimic community’s philosophy and values. 
3. Impart eqlic5t purpose to programs. 

Obiectives 
1. Provide means for measuring progress toward goals. 
2. Provide step-by-step information. 
3. Set milestones for gauging advancement. 

-1 Goals and Obiectives Should Be Reassessed Periodicallv: 

. To evaluate program success . To m o w  program to get on track toward goals: 
- Re-state goals and objectives 

- Expand successful components 
- Phase out or eliminate components not working 

Goals and objectives should be generated and prioritized as a result of public or employee 
participation. Failure to do so wiu result in resistance, opposition, or apathy. 

2. Evaluate the Waste Stream 

To plan solid waste management programs and facilities, the amount and composition of 
waste generated within the subject senice area must be determined. The Waste Stream 
Characterization Guidance Document, which was developed as part of the North Carolina 
Rewcha . and Waste Manaaement Plan, was mailed to local government managers in 
September 1992. This guidance document was prepared to help local govemments 
determine the kind of waste characterization data they need and the way they can gather it. 
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Uses for Waste Stream Characterization Data 

a 

a 

a 

a 

a 

a 

To determine the amount of waste being generated itom each source sector. 
To target materials for source reduction and recycling programs. 
To determine the mix of technologies/programs necessary for an integrated 
system for a particular area (ie., county or region). 
To identify opportunities for source reduction. 
To monitor impact of source reduction and recycling programs on waste 
generation. 
To monitor changes in waste generation habits brought about by changing 
community demographics. 
To educate the public about the waste stream. 
To determine BTU values for waste destined for waste-to-energy facilities. 
To size facilities. 
To project landfill capacity trends. 

Waste Stream Characterization Options 

A variety of options is available to develop estimates of waste stream quantities and 
characteristics. These options range in level of effort and cost f?om conducting 
demographic research to performing fidl-scale, multi-season weighing and sorting 
programs. The option to select will depend on: 

- the level of information (accuracy, detail) that i s  needed. 
- the cost and level of effort that the planner is prepared to expend. 

The Key: Gather useful, accurate, and appropriate data as needed to facilitate the planning 
process. 

Data Collection Criteria for Local Governments 

The following points should be kept in mind when a data collection protocol is being 
designed to ensure the quality and consistency of waste characterization data 
collected. 

The quantity of waste received at waste disposal facilities represents only a 
ftaction of the total generated. 
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Much of the waste generated may be destined for private industrial municipal 
d i d  waste, or demolition hdfdls. 

Waste generation patterns are oRen seasonal. 

To qmti@ waste generation in a small geographic area can be difficult because 
of the migration of waste into or out of the area. A more accurate picture can 
often be generated by aggregating the data from a larga area. 

Benefits of a regional aumoach to waste characterization: 

- Ensures efficient use of resources 
- Avoids redundancy 
- Provides consistent results 
- Facilitates regional management planning 

Evaluation Options 

The quality of the data gathered is determined by the resources expended. To 
gather information on a limited budget: 

Estimate generation rates on the basis of demographics and readily available per- 
capita or per-employee data. 

Conduct hauler surveys in order to examine waste sources and destinations. 

Implement visual observation program to get an estimate of waste composition 
and volume from incoming trucks. 

The Key: Determine information needs-; tailor waste characterization to actual needs. 

In planning situations in which a 111 waste characterization is warranted, consistent 
methodology should be developed along the following guidelines: 

1. Use the largest number of samples feasible. 
2. Evaluate residential waste stream separate fiom the commercial and industrial 

waste stream 

North Carolina Recycling Coordinators Training Course Planning for Waste Reduction p. 5 
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3. Focus evaluation of non-residential waste on source of generation as much as 

4. Categorize waste consistent with those identified in Volume I of the State Plan. 
5. Conduct sampling seasonally. 

practical. 

Projecting the Future Waste Picture 

Identify and track factors that affect waste generation and management practices 
with the service area including: 

Population and demographics 
Seasonal factors 
Economic conditions 
Major industries and institutions 
Tourism 

According to the North Carolina Recycling and Solid Waste Management Plan, an 
estimated 68 percent of North Carolina’s total waste stream comes from non-residential 
sources - construction, commercial institutional, and industrial facilities. This portion of 
the waste stream presents tremendous opportunities for recycling and waste reduction 
programs because of the relatively high volumes of materials, and in some cases high-value 
materials, that may already be segregated at the point of generation wi&n the facility. 
While the responsibility for planning waste reduction and recycling programs in these 
sectors should be placed with management of the individual facility or company, local 
government planners can provide signiscant guidance, networking, and assistance. 

Evaluating the CommerciallIndustrial Waste Stream 

Evaluate waste streams at the point of generation. 
Think in terms of opportunities for source reduction. 
Evaluate equipment and labor requirements to handle materials differently. 
Involve workers. 
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Factors That Affect the Commercialhdustrial Waste Picture 

Seasonal factors 
Economic conditions 
Vohuneofsales 

Work force and operating shifts 

3. 

Inventory programs and resources currently available. This inventory should include 
resources and infiastructuro provided by govement programs as well as by private 
programs. 

Look at cuuently available: 

Compile an Inventory of Existing Activities/Resources 

Equipment 
Money 
People 
Space 

Also evaluate other local govement and private programs. 

Information should be collected and evaluated on al l  solid waste management practices 

4. Assess Program and Resource Needs 

Based on assessment of existing resources and programs, the program coordinator 
determines the resources needed to meet state and local solid waste reduction goals and 
objectives. 
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Needs to be assessed include: 

Program needs, for example: 

- Expanded residential and non-residential source reduction and recycling to meet 
or exceed the 40-percent state reduction goal. 

- Program for evaluating and addressing illegal dumping. 

Resource needs including: 

- Equipment 

- Personnel 
- Funding 

Understanding and commitment of management 

Policyneeds 

5. Evaluate Program Component Options 

Factors other than economics should be taken into consideration before a decision is 
made on the program components to be selected; for example, environmental and 
health risks and benefits. 

Components of a multi-faceted svstem for a local government: 

Curbside recyclables collection for single family households. 
Central collection at mul t i -My housing. 
Intermediate processing center for handling, processing, storing, and marketing 
materials. 
Composting facility for yard waste. 
Education program for residential backyard composting. 
Dump-and-sort operation for recovering recyclables fiom commercial loads. 
Landfill for residue disposal. 
Business and industry waste reduction assistance program. 
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Opportunities for commercial or industrial waste reduction: 

Increase efficiency of process operations. 
Increase use of durable and reusable materials. 

*M”ze waste fiom grounds maintenance by mulching 
Decrease use oftoxic materials and production of toxic by-products. 
Establish recycling loops manufacturing operations. 
Educate employees and the community. 
Segregate and collect for marketing high-volume, high value materials. 
Alter procurement practices to increase purchase of recyclable, recycled, less 
toxic, and more durable goods. 

. .  . :ompostin_. 

Ifevahmtion of options is based on an objective evaluation ofueeds, the selected system 
should address all the needs 

6. Integrate Waste Reduction System 

After the options are evaluated, a series of appropriate program components are selected to 
make up the basis for the comprehensive waste reduction system 

System selection should be based on a set of criteria that should include, at a 
mini“: 

Waste reduction and diversion potential. 
Proven track record. 
Ease of implementation. 
Cost (or cost savhgs). 
Existing system (programs and equipment). 
Public or employee sentiment. 
Environmental and he& risks and benefits. 
Markets accessibility. 
Storage capacity. 
Constraints (space, equipment, budget, etc.). 

North Carolma Recycling Cwr&nators Tramng Course P l m n g  for Waste Reduction p 9 



Session 2 
Planning for Waste Reduction 

. The following is an example of a system option for local government: 

Curbside recyclables collection for all single family householdr; central collection 
at multi-family housing; municipally operated composting facility for yard waste; 
residential bacJyard composting encouraged; dump-and-sort operation for 
recovering recyclables from commercial load; landJll for residue disposal. 

. .  The following is an example of a system option for a public school 

Segregation, collection, and vendor pick up of steel cans, aluminum pans and foil, 
Styrofoam, and plastics from the cafeteria; educational composting project for 
cafeteria food and mixed paper waste; stafi faculty? and student participation in 
separation and collection of of3ce paper, writingpaper, and aluminum cans; 
donation of obsolete books and unclaimed clothingfrom the lost and found; and 
utilization of both sides of allpaper. The key is in the educational value of the 
program. 

Think System! 

7. Develop Implementation Strategy 

An implementation strategy provides a clear course of direction and a timehe, which, if 
followed and appropriate resources are allocated, should move the community toward the 
original goals and objectives. 

An implementation strategy is made up of the following segments: 

Speciscc actions with assignments. 
Implementation schedule. 

Top-down commitment, and bottom-up support. 

Program budget, including annual capital and operating costs. 

In a truly integrated approach, a recycling or waste reduction program implementation 
strategy will be merged with strategies for other program areas in the department for 
administration, funding, and efficient use of resources. 
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Modelplan 
DraftPlanningRules 
State Plan 
Guidance Documents 
Resource Planning Guide 
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Options, Phase 1, FY 96-97 

Multi-Material Curbside Collection Implement Service to 20,000 
Households 

collectiodcomposting 
Compost/Mdch Production Implement pilot leaf 

Diversion 
rate 
0.03% 

1.20% 

loptions, Phase 2, FY 97-98 

Expand curbside to include multi-family 
Compost/Mulch Production 

Include dwellings with 1 to 4 units 
Expand pilot to full scale with 
addition of grass and brush 

3.50% 
10.70% 

Packaging Reduction 

Landscaping Waste Minimization 

Example Recycling Implementation Strategy for Manufacturer 

Switch to reusable pallets and 
shipping cotltainers 
Chip branches, compost leaves, 
leave grass clippings on ground, 
reduce fertilization and watering 

Options, Phase 2, FY 97-98 

Waste Exchange Find market for spent solvents, 3.00% 

Materials Processing Bale and sell plastic films, scrap 12.25% 

Total Annual Diversion by year 2 23.75% 

acids, dyes 

corrugated, steel banding 

Diversion 
rate 

7.001 

1.50' 
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8. Develop Protocol for Program Evaluation and Plan Updating 

Plan uudating 
The plan should be reviewed continuously to detect changes needed in response to 
changes in any aspect of the solid waste system. Certain changes should be used to 
trigger modifications in the plan to address new or anticipated conditions. Examples 
of conditions which may trigger plan review and revision could include, but are not 
limited to, the followjng: 

Changes m disposal Legislative or regulatory GrowWdecline in 

Changes in the waste Change in relative costs Market availability 

Environmental Significant region or 

capacity availability changes population or industry 

stream of options 

problems private developments 

To evaluate and he-tune uroeram: 

Establish evaluation criteria. 
Identw monitoring methods. 
Establish monitoring program 
Analyzeresults. 
Make program adjustments in time for budget cycle. 

Wrap Up 

Research and planning go hand-in-hand in most disciplines. It is perhaps even more critical 
in waste management planning. Methods, technologies, and policy are changing constantly. 
Share what you leam -your successes and mistakes - with your peers, and look to them 
for advice, ideas, and collaboration. Involve emploveeduublic from start. 

WHAT HAVE YOU LEARNED FROM THIS SESSION THAT YOU THINK MAY 
HELP STRENGTHEN YOUR P R O G W S  DIRECTION AND SUCCESS? 
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Exercise: City of Edville 
Demographics 

Population: 53,000, although a decline is expected by the year 2010. 
Manufacturing base: Strong, employing approximately 7 percent of the work force. 
Produces textiles, tobacco products, tires, glass, fiberboard, food products, and other 
durable and non-durable goods. 
Remaining work force: 63 percent are employed by government and non-manufacturing 
businesses, primarily service, wholesale, and retail trade enterprises. 

Current Solid Waste Activities 

Three hundred and ten (310) tons of solid waste per day or 113,168 tons per year 
landfilled. 
( I I . 7 p m d r p e r  capitaper +. seefigure E - I )  
Garbage and trash are collected once per week. 
Sulky items are collected monthly. 
Loose leaves are collected seasonally. 
For businesses that do not require bulk containers, the City will provide collection 
service on a contract basis. 
To conserve landfill space, the City recently purchased a skid-mounted rotary 
shredder. 
Eddle is designing an expansion for the municipal landfill. 
The total capacity of the expansion is estimated at 2.6 million yd3, which size will be 
capable of receiving approximately 2 million tons. 
The landfill is expected to last 8 years. 

Recycling Activities 

Office recycling. The City has initiated the collection of computer paper, aluminum cans 
and glass containers fiom some City offices and is in the process of expanding the program 
to additional sites. 
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4. Involve the private sector in 
implementing waste management 
sexvices wherever practical. 

5 .  Provide the public with desired 
services at the appropriate service 
levels. 

6. Take a creative approach, as opposed 
to traditional. 

7. Participate m regional efforts. 

8. Comply with regulations of the State. 

9. Meet State's reduction goals. 

Pilot curbside recycling. A pilot curbside program for the collection of aluminum cans 
and glass containers started m one neighborhood and has recently added four more 
neighborhoods. The number of households currently served is 985. 

Drop-off recycling. Goodwiu Industries operates fwe sites for glass and a l u "  cans. 

Restaurant recycling. Goodwill also collects glass and aluminum fiom selected Edville 
tavems. 

Figure E-1 City of Edville 

Residentd vs non-residential waste 

6 00% 

% 
dmQal 

Other. White goods and used motor oil are collected by the Public Works department. 
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St. Charles County 
Demographics 

Population: 6,740, and population is projected to grow slightly to 8,700 by 2010. St. 
Charles is a rural county. 
Employment: Federal, State and local government - 35% 

Agriculture - 28% 
Manufixtmhg 17% 
Wholesale and retail trade - 11% 
Services - 9% 

Current Solid Waste Activities: 

Approximately 12 tons of solid waste per day are generated in the County. (about 3.6 
p o u h  per capita per dqv. See figure C-I) 
Landfill Development Corporation (LDC) operates a regional municipal solid waste 
landfill located in St. Charles County. 
LDC has provided funds for the development of a recycling plan. 
LDC operates two convenience centers in the County for residential waste and 
recyclables collection, with a third center planned. 
LDC is under contract to remove refuse fiom the convenience centers at no charge to 
the County and haul it to the landfill. 
Illegal dumping and litterjng have been idenaed as a problem of serious concern. 
An illegal tire pile, which has been in existence for about 20 years, contains an estimated 
2 million tires. 
The County has recently closed an illegal stump dump. 

Recycling Activities 

The recycling drop-off centers collect a l u ” ,  bi-metal and steel food and beverage 
containers, three colors of glass, PETE (#1) and HDPE (#2), and newspaper. Materials 
are collected m compartmentalized roll-offs by LDC, who also markets the materials 
after collection. 
LDC collects aluminum cans, glass, and mixed office paper in two County office 
buildings. 
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TI four county schools are targeted for expansion of the office recyclin program. 
m e  County and LDC have agreed to explore the possibility of locating a materials 
recovery facility (MRF) in the county. LDC has agreed to cooperate in locating a 
suitable site for the MRF as well as assist with effolts to bring in end users of processed 
materials. 
As a member of the Regional Waste Management Authority, St. Charles County is 
relying on the Authority for comprehensive solid waste management planning. 

Given the demographics and current solid waste and recycling activities in St. 
Charles County, how would you proceed to accomplish the following goals and 
objectives? 

1. Minimize costs to the county. 

2. Provide opportuuities to increase participation by residents 

3. Provide a model for other rural communities in the Region 

4. Bene& other communities in the region where appropriate. 

5 .  Address illegal dumping problems. 

6. Enhance public - private partnerships. 

ram0 c-1 Sf cbvlor covnly 
ResdbWur m n - . . u d d  u u t e  
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Session Preview 

The hierarchy of preferred management methods for solid waste as established in Senate Bill 11 1 
m "Act To Improve the Management of Solid Waste in North Carolina" places source reduction 
at the top ofthe list. While the other components are important for an effective integrated solid 
waste management plan, reduction of waste at its source should be applied before other 
techniques are attempted. Source reduction will reduce the amount of waste that is then recycled, 
reused, composted, incinerated, or landiilled. 

Introduction to Source Reduction 
Throughout this manual, source reduction is defined as "a 
reduction m the amount and/or toxicity of waste before it is 
generated, or waste prevention." This dehition is consistent with 
that used m the NC Solid Waste Management Plan. 

Below are examples of source reduction: 

Purchasing in bulk quantities 
* v  . ' ' ' gpackagingmaterials 

Grasscycling 
Backyard composting 
Vermicomposting 
Purchasing non-toxic (or at least less toxic) materials 

Purchasing sturdier, more durable or repairable goods 

1 

Enviroshopping 

Here are examples of what source reduction is not: 

Recycling 
Buying products with recycled content 
Municipal composting 
Household hazardous waste collection 
Beverage container deposits and return systems, as accomplished through "bottle bills" 
in the United States 
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Benefits of Source Reduction 

Conserves natural resources. 
Prolongs landfill life. 
Decreases toxicity of materials in waste stream, 
Prevents or reduces air and/or water pollution. 
Promotes good public relations. 

Saves money; for example, purchasing fewer materials, disposing of less waste 

Source Reduction in Non-Residential Sectors 

The commercd, industrial, and institutional sectors generate a large portion of the waste stream, 
often well over half. Therefore, through implementation of aggressive source reduction 
programs, these sectors have the potential to si@cantly decrease the quantity of waste 
generated for disposal. 

Source reduction activities implemented in the non-residential sector can generally be grouped 
into the following categories: 

Product Redesign 
Product redesign involves a reduction in the amount of waste created during the production of 
goods. This effort may involve using less toxic materials and chemicals in the production of the 
product, utilizing “scrap” material as a part ofthe product, or ‘Iightweighting” the product so that 
fewer materials are used in its production. 

Packaging Redesign 
Prioritizing packaging design goals helps to minimize packaging waste. Goal setting includes 
questions such as “Are all the currently used packaging materials or elements needed? If so, 
could they be reduced in size or replaced by less bulky materials?” Also, goals should address 
reusability or recyclability of packaging materials, as in the following examples: 

A reduction in the amount ofwaste the consumer will discard fiom the product. 
Example: Coffee packaged in the brick pack results in an 85-percent source reduction 
over the conventional tin can; however, tin cans may be recyclable in some 
communities, and tin cans may be reused 

The Coalition of Northeastern Governors (CONEG) Source Reduction Task Force published a 
hierarchy for prefenred packaging practices as follows: 

1. No Packaging 
The need for any packaging should be evaluated in product research and 
development stages and prior to its introduction in the market. 
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Minimal Packaging 
Alternative methods of product and packaging design should be pursued to minimize 
the packaging material required. 

Consumable Packaging 
Manufacturers should consider consumable packaging that is eliminated in the 
process of using the product; for example, w. U. I’m going to get back to Beth so 
she can clurilfv this) 

Returnable Packaging 
Manufacturers should consider packaging that is returned to a business or industry 
for reuse and redistribution. 

RefiablelReusable Packaging 
Manufacturers should consider refillableheusable packaging that can be refilled by a 
customer or consumer fiom bulk or larger size containers. For example, consumers 
could refdl the small liquid soap dispensers in restrooms fiom a bulk container. 

Recyclable Packagingkxycled Material in Packaging 
A package is considered recyclable ifthere is an economically viable and widely 
available collection, processing, and marketing system for the material. Recyclability 
is maximized when a package is made of a homogeneous material or of materials 
that do not require separation prior to recycling. Labels, closures, and seals should 
be made of material similar to the primary package. 

Purchasing Procedures 
Changes m material procurement can significantly affect the amount of m a t e d  generated for 
disposal since purchasing decisions control the quantity and type of material brought into the 
hcility. Such changes may include bulk quantity purchases or requests that suppliers eliminate 
excess packaging. Additional examples of source reduction activities through purchasing are 
presented m the handout provided with this chapter. 

Inventory Control 
Methods for controlling inventory range ftom simply changing the ordering procedures to 
implementing just-in-time (.TIT) manufkcturing techniques. Improvements in inventory control 
will sigmiicantly affect the three major sources of waste resulting fiom improper inventory 
control excess and obsolete inventory and raw materials no longer used. Source reduction 
suggestions through inventory control presented in the handout provided with this chapter. 

Production Process Modifications 

Equipment Changes 
Improved Operational Procedures 
Preventive Maintenance 

e Material Changes 
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Specfic source reduction techniques through process modiiications presented in the handout 
provided with this chapter. 

Housekeeping Practices 
Good housekeeping practices are important in prevention of needless waste generation. These 
activities include proper storage of chemicals and upkeep of a clean, even surface in 
transportation areas. Additional suggestions presented in the handout provided with this chapter. 

Employee Training and Awareness Programs 
Employee training is critical to successful implementation and maintenance of source reduction 
activities. A program should be established to train employees when they begin employment and 
at periodic intervals thereafter. In addition, an employee incentive program encourages 
participation in the source reduction efforts and generates new ideas. 

Local Governments and the Non-Residential Sectors 

Local governments can select a variety of approaches to enlist the support and active participation 
of businesses, industries, and institutions in source reduction activities. The size of the 
community, the level of local government’s involvement in commercial waste handling, and the 
extent of collective involvement local government seeks will determine the most effective media 
for conveying the source reduction message. 

Approaches to Source ReductiodRecycIing Participation 

Local governments can encourage source reduction and recycling in the non-residential sectors 
through the approaches listed below: 

) 

e 

Establish awards programs. 
Develop and present workshopdseminars. 
Offer to speak at facility workshops. 
Offer a grants program. 
Establish task forces with representatives from the commercWindustrial sectors as 
well as from government. 
Generate news releases. 
Offer to conduct a waste assessment to evaluate source reduction and recycling 
program options. 
Provide informational pamphlets, fact sheets, etc. 
S w e y  businesses, etc., to determine the components ofthe local waste stream and 
sites that need the most assistance. 
Institute programs speciftcally targeted to source reduction activities. 
Develop a blue ribbon team of businesses that practice source reduction. Once 
developed, the blue ribbon team will provide standards and technical assistance for 
other businesses in the community that wish to initiate a source reduction program. 

1 
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Develop a letter or pledge for businesses to sign to show support for source 
reduction and recycling; attach literature on source reduction. 
Help a business conduct a source reduction assessment to idenhfy oppoltunities to 
decrease waste at the company. 
Require members to develop and submit a source reduction plan. 
Present participants with a plaque that will demonstrate to customers that they are 
working to reduce waste. 
Consider coordinating waste reduction with local permitting. 
E a  business or industry needs a permit to proceed with development or to discharge 
air or wastewater, the local government could require a source reduction plan or 
evidence of waste reduction practices fiom the business or industry as a condition of 
the permit. For example, the Charlotte Mecklenburg Utility Department - System 
Protection Division requires a site visit by the NC Division of Pollution Prevention and 
Environmental Assistance (DPPEA) to perspective licensees. DPPEA provides fiee, 
non-regulatory technical assistance to businesses and industries on waste reduction. 

Assist retailers by providing guidance for in-store education or by draftiig letters to 
suppliers that detail community concem for packaging. 

1 Source Reduction in the Residential Sector 
Source reduction activities in the residential sector can involve the following components. 

Toxicity Reduction 
Toxicity reduction in the home can be achieved by reductions in the amount and use of hazardous 
products. The following are suggestions for reducing household hazardous materials and 
selecting less toxic products. 

Use non-hazardous or less hazardous products to accomplish the task at hand. 
Example: Marigolds instead of pesticides in the garden to ward off certain pests. 
Investigate alternatives to household products that contain hazardous substances. 
Example: Use water-based paint instead of oil-based paint. 
Use the least amount possible of a product with hazardous components. 
Follow diredous for handling and storage of products with hazardous components. 
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Backyard Composting/Grasscycling/Vermicomposting 
North Carolina SB 11 1 (Solid Waste Management Act of 1989) bans yard waste fiom disposal in 
sanitary landiills after January 1, 1993. As a result, local governments often offer separate 
collection of yard waste materials, as discussed in more detail in the chapter on “Yard Waste 
Management.” Yard waste is then delivered to end users, mulched, composted, or taken to a 
Land Clearing and Inert Debris ( L O )  landfill or a Construction and Demolition (C&D) l a n a  
However, local govemments may offer to residents a grasscycling, backyard composting, or 
vermicomposting program These type programs eliminate the need for municipal or private 
collection, processing, and distribution of yard waste. 

Grasscycling is simply leaving grass clippings where they are generated. Special mulching 
mowers are available to homeowners. The practice is recommended for established lawns. 

Buckyard composting is the decomposition of organics by microorganisms to create a 
dark soil-like material. In addition to yard trimmings, backyard composting may include 
food waste such as h i t s  and vegetables and coffee grinds. Residents should be informed 
of the proper management of compost piles. 

Vermicomposting is a process in which red worms turn yard 

kept in a bedded container either indoors or outdoors. The 
process requires little maintenance, is odor fiee, and is especially 
convenient for apartment or condominium residents who do not 
have a suitable place for a compost pile. 

trimmings and food waste into worm castings. The worms are ) 

Enviroshopping 
Enviroshopping teaches consumers to purchase products and packaging that generate less waste 
and are less toxic. Consumers are taught the h e  R’s: reduce, reuse, recycle, reject, and respond. 
Selective purchasing by consumers, or precycling, is the most effective way to decrease household 
solid waste. Recycling involves the following three decisions about products and packaging. 

1. 
2. 

3. 

Decide ifthe product(s) is needed; search for less toxic or less packaged altematives. 
Identify altematives before purchasing new products. For example, rent or borrow the 
product, or check if it can be made fiom items around the house. 
Select products and packaging caremy. Look for product durability, note the kind 
and amount of packaging used, and select packaging that can be reused or recycled. 

Local Governments and the Residential Sector 

Local govements can encourage source reduction activities and programs though a variety of 

reduction program, 
methods. The following are several suggestions for developing and maintaining a source 1 
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EducatiodPromotion 
To increase the cost-effectiveness of the educational program and the impact of the message, 
public awareness and educational activities concerning source reduction should be integrated with 
activities that promote recycling. 

Below are topics for educational materials: 

7 

Costs and difEculties of residential waste disposal. 
Description of the waste problem locally and in the state and county. 
Information on potential local government savings as a result of residential source 
reduction. 
Suggestions for source reduction at the personalhonsumer level such as reduction of 
junk mail to the home. 
Mormation on the availability of residential waste exchange services. 

Sources for educational information: 

Trade associations 
NC Recycling Association (NCRA) 
Tradejournals 
NC Cooperative Extension Service 
US Environmental Protection Agency (EPA) 
Peers 

NC Division of Pollution Prevention and Environmental Assistance (DPPEA) 

Programs and Activities 
Programs and activities that focus on residential involvement: 

Train volunteer staffto lecture at local events and meetings on methods of 
implementing source reduction strategies in the home. 
Establish backyard composting education program with 4-H or Cooperative Extension 
Service. 
Set up displays; offer informational materials; and hodparticipate in fairs, festivals, 
and public gatherings. 
m e r  seminars and lectures on source reduction for public schools, cMc groups, 
neighborhoods, and other c o d i t y  organizations. For example, in a Wisconsin 
school, children kept everything they used for one day and then decided how to reuse 
each item at the end of the day. 
Send a newsletter to each home on a regular basis via a utility bill or other method. 
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Encouragementbcentives 
Incentives keep people interested and participating. This is a short list of some proven ideas: 

Establish awards programs for residential source reduction excellence. 
Encourage retailers such as dsy cleaners and coffee shops to offer discounts to residents 
for returning hangers or on coffee if customers bring their own mugs. 
Implement Pay-As-You-Throw (PAYT) for household solid waste collection to provide a 
financial incentive for source reduction. 
Practice source reduction in government operations to serve as a model. 
Submit a source reduction demonstration project idea to DPPEA for a Solid Waste 
Management Trust Fund grant. 

Wrap Up 

Residential and non-residential programs based on source reduction as a first priority 
complimented by reuse and recycling programs will reduce the volume of waste generated for 
disposal and reduce disposal costs. 

HOW COULD YOU INTEGRATE SOURCE REDUCTION ACTIVITIES INTO YOUR 
PROGRAMS AT THEIR CURRENT LEVEL OF OPERATIONS? 
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Exercise 3 
Determine three materials to be reduced at the source and how the reduction should be 

achieved for each material. Example: 

Materials 
In a Restaurant 

Source Reduction Method 

Example: aluminum cans 

1. 1. 

2. 2. 

Install tap for beer &soda 

3. 3. 

At a Grocery Store 
Materials Source Reduction Method 

Euample: pallets 

1. 

Purchme reusable plastic lumber pallets 
1 

2. 

3. 

Materials 

Example: paper 

In a Public School 
Source Reduction Method 

Use both sides of paper 

1. 1. 

\. J 2. 2. 

3.- 3. 
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Ai a Warehouse 

Materials 

Example: machinery 

Source Reduction Method 

Repair wordahaged equipment 

1. 1. 

2.. 2. 

3. 3. 

Materials 

Example: paper 

In an Office 

Source Reduction Method 

Computerize mail (electronic mail sewice) 

1 1. 

2. 
2.. 

3. 3. 
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At Home 

Source Reduction Method 

Example: remi-.- products Use sponges andrechargea- ._ 
rather than single use products 

iatteries 

1. 1. 

2. 2. 

3. 3. 
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Source Reduction Exercise, (cont.) 

Common materials found in these places 
Restaurants 

glass containers, steel cans, aluminum cans, food waste, OCC, plastic 
containers, polystyrene, unusableloutdated equipment, linens 

Grocery Stores 
OCC, excesdspoiled food, high grade paper, paper board, newspaper, plastic 
bags, paper and plastic food wrap 

Public Schools 
high grade paper, OCC, newsprint, food waste, steel cans, food and 
beverage cans, polystyrene, old equipment, furniture 

Warehouse 
yard waste, high grade paper, OCC, used oil, shrink wrap, pallets, plastic 
containers, steel drums, food containers, overruns, off-cuts, unusable 
equipment 

Offices 

Residential 
t 

high grade paper, newspaper, OCC, food and beverage containers, mixed 
paper, vending wastes 

appliances, newspaper, magazines, high grade paper, OCC, plastic, glass and 
aluminum 
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WASTE REDUCTION - GETTING STARTED 

Whether your business has two employees or two thousand, waste 

Realizing those benefirs, however, begins with selecting the waste 
reduction alternatives that are right for your company. 

I 
I reduction is an achievable goal with many associated benefts. 

Policies and Goals 

Successful waste reduction begins with a com- 
mitment to reduction policies and goals. Sup- 
port and direction from top management are 
critical to the development of company-wide 
waste reduction policies. Include a waste 
reduction hierarchy in your policy development. 
Examine all waste streams for source reduction, 
reuse and recycling or composting potential - 
in that order. 

Priority one is source reduction - the elimi- 
nation of solid and hazardous wastes at their 
point of generation. This includes reducing 
the toxicity of waste by eliminating the use 
of highly toxic chemicals in manufacturing 
and seeking less chemically-intensive 
processes for the f u m .  It also includes 
solid waste re-duction options such as pro- 
duction changes to reduce the creation of 
scrap. Source reduction also includes 
considexation of the disposal of the products 
you produce. This includes reducing excess 
packaging, and improving reusability and 
recyclability of your products. 

Prevention of waste is the ultimate and 
perhaps most cost-effective waste manage- 
ment strategy. 

* Reuse materials whenever possible. This 
might include using reusable containers 
rather than those designed for one-time use. 

Recycle or compost IO reduce wasre and 
recover valuable materials. These ap- 
proaches should be considered after source 
reduction and reuse. 

Other important components of a waste minimi- 
zation policy are: 

- Establishment of waste reducuon goals. A 
goal of “zero waste” is something to work 
toward. A zero waste goal targets all wastes 
for reduction. 

Making waste reduction part of doing 
business, just as worker safety and product 
qualiq are. This includes involving and 
educating employees, as well as communi- 
cating with suppliers and clients. 

Guidance and Review 

Get the backing of top management as waste 
reduction policies and goals are established, to 
ensure successful implementation. Also, in- 
volve the individuals who will be most affected 
by operational changes, including maintenance 
staff, materials handling personnel and purchas- 
ing employees. At one Michigan auto parts 
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manufacturer, a “quality circle team” developed 
an office paper recycling plan. The program’s 
success led to management support for plant- 
wide waste reduction efforts. Members of the 
team included representatives from all areas of 
the business’ operations. The same type of 
broad employee participation has been critical to 
success at many fms .  

Select a waste task force or committee. This is 
a vital step for reviewing waste reduction and 
recycling alternatives; overseeing program 
development, recommending an action strategy; 
and monitoring program implementation. 

This group should meet on an ongoing basis to 
identify new ways to reduce waste and develop 
new programs. Waste is an ever-changing 
commodity. As new materials such as plastic 
packaging find their way into your waste basket, 
you will need to continually identify new ways 
to handle materials. 

Program Development 

Planning for waste reduction begins with priori- 
tizing waste streams on the basis of toxicity, 
volume, cost and ability to segregate materials. 

As you develop a reduction plan consider 
adopting an incremental approach to reduction, 
where the waste item that is easiest to recycle or 
reduce is targeted first. For example, cormgated 

cardboard is generally easy to separate from 
other waste for recycling. A thorough waste 

ever, in order to characterize waste streams and 
determine volumes and recycling potential of 
various materials. Other planning approaches 
could include targeting the highest volume 
waste material, or the most hazardous waste 
material. 

audit or assessment is always important, how- ) 

As waste streams are assessed for reduction 
potential, develop accounting systems that cal- 
culate the m e  cost of disposal and recognize 
benefits of waste reduction. This means going 
beyond handling, transportation, treatment and 
disposal costs. Lost revenue of materials that 
could have been sold as recyclables should be 
included in accounting systems, as well as the 
value of the wasted input material. 

Don’t overlook oppormnities for reducing waste 
at the point of generation (source reduction). 
You can increase operating efficiency by substi- 

fewer waste materials are produced. Examples 
of source reduction include replacing disposable 
materials with reusable and recyclable materials 
or switching to returnable containers. 

tuting materials or changing processes so that i’ 

Planning for Implementation 

A company-wide memo describing waste 
policies and goals will help kick off your waste . - 

SAMPLE WASTE COMPOSITION IN THE 
WHOLESALE SECTOR 

omer 

1 25% 

reduction p r o p i .  Solicit employee 
involvement, especially if you are 
planning a program that will require 
widespread employee participation, 
such as an office paper collection pro- 
gram. Often, employee volunteers can 
serve as “waste basket watchdogs”, as- 
sisting with new employee orientation, 
distribution of collection containers 
and general trouble-shooting. Em- 
ployee involvement can be encouraged 
through the use of incentives. Employ- 
ees might be offered the opportunity to 
suggest changes that can result in 

) 



company savings. A portion of these savings 
could be passed back to the employee or his or 
her depamnent 

Employee education and participation is critical 
to program success. Those who must change 
how they handle materials will need guidelines 
and W g .  Provisions must be made to 
continue these educational efforts into the future 
to anticipate personnel mover .  

Develop a weekly or monthly waste report to 
monitor the success of the program, provide 
employee feedback, and identify problem areas. 
Of course, the real proof of success will show 
up in empty waste dumpsters and reduced 
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disposal costs. 

J Waste Reduction Planning 
Checklist 

As you begin to develop a waste reduction 
plan for yourfaciliry, review thfol1owing 
checklist. It is detailed enough to make sure 
your main bases are covered, however, 
you’ll want to add some of your own specijic 
idear. 

d Program Development 

cl 

a 

cl 

CII 

.3 cl 
a 

Develop a written waste reduction policy 
supported by top management. 
Establish ambitious and measurable waste 
reduction program goals, such as a reduc- 
tion of 25 percent within the first year. 
Identify resources for technical assistance, 
including the local Chamber of Com- 
merce, trade associations, state and local 
agencies, equipment vendors, consultants 
and other businesses. 
Designate a waste reduction or recycling 
coordinator. 
Plan a “brainstorming” session to generate 
waste reduction ideas. 
Conduct a plant-wide waste assess- 
ment. 

a 

a 
a 

CI 

a 

3 

3 

3 

2 
3 
2 

Prioritize or rank waste handling proce- 
dures, such as source reduction, reuse, on- 
site recycling, off-site recycling, waste 
exchange, waste disposaL 
Identify wastes to be targeted for reduc- 
tion. 
Evaluate alternatives, considering cost, 
ease of implementation, payback and 
benefit to environment. 
Identify in-house resources, such as equip- 
ment that might be necessary to implement 
a reduction program. 
Develop a cost-benefit analysis which 
accounts for all of the costs of waste 

Use an accounting system that identifies 
waste handling, treatment, and disposal 
expenses as direct costs of producing a 
product. 
Inform employees about your firm’s waste 
reduction goals and how the goals will 
impact daily operations. 
Determine storage requirements for col- 
lected recyclables. 
Project equipment and labor costs. 
Identify markets for recyclable materials. 
Develop an implementation schedule. 

disposal. 

General Planning Tips 

Once a management suategy has been estab- 
lished, you can identify some general waste 
reduction activities which apply to a variety of 
waste types and will go a long way towards 
meeting your waste reduction goals: 

2 Segregate all waste streams to reduce 
contamination of recoverable materials. 

2 Investigate waste exchange programs for 
both solid and hazardous waste. 

2 Establish quality assurance/quality connol 
procedures to reduce the generation of 
rejected products. 
Replace disposable materials with reusable 
and recyclable materials. 

2 



CI 

CI 

cl 

CI 

CI 

a 
a 

a 

a 

a 
D 

a 
a 

Investigate the use of returnable and/or 
recyclable containers and pallets. 
Identify specific waste materials that coulc 
be recycled either on-site or off-site. 
Provide employee training for source 
separation, reuse and any other reduction 
activities that will require a change in 
behavior. 
Establish an incentive program which 
encourages personnel to suggest changes 
which would reduce waste. 
Explore the use of recovery equipment for 
reducing hazardous waste in the form of 
sludges, solvents, acids, degreasers and 
other wastes. 
Identify potential production changes 
which would improve efficiency. 
Investigate opportunities for product or 
ingredient substitution which would 
reduce the creation of hazardous waste. 
Purchase materials in bulk or larger con- 
tainers, but purchase only what you need 
to avoid spoilage or obsolescence. 
Control inventory to reduce waste; 
rotate stock, using oldest purchases 
first. 
Invest in products and equipment that are 
durable, easily repaired, and/or recyclable. 
Ask vendors to minimize unnecessary 
packaging, use recycled materials, or use 
returnable packaging. 
Determine if outdated stock can be re- 
turned to suppliers for regeneration. 
Don’t accept product samples from sates 
people if there is a chance the samples will 
become a waste which you pay to dispose. 

’Tips for the Small Business 

1 Target one material for reduction when 
getting started. 
Work with neighboring businesses to share 
balers or dumpsters, and other storage and 
collection containers. 
Initially focus on waste reduction ideas 
which require minimal capital investment. 
Involve all employees in planning and 
implementation. 

’ 

Developed by: 

Funded by: 
Resource Recycling Systems, Inc 

The Clean Michigan Fund 
Michigan Department of 
Natural Resources 

For more infomation on the subject of 
waste reduction for businesses, contact 
the Ofice of Waste Reduction Services, 
Michigan Depamnent of Commerce, 
P.O. Box uxlo4, Lansing, MI 48909, 
(517) 335-1178. 
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HOW BUSINESS ORGANIZATIONS CAN HELP 

Chambers of Commerce, trade associations, manufacming associations, 
business clubs, and other business organizations can play a crucial role in 

supporting the waste reduction efforts of local businesses. 

Leadership: Business groups can provide 
crucial direction to their members, formulate 
waste management policies, establish relation- 
ships with outside groups, and lobby local 
government. This may serve to unite a business 
community, and give it a single strong voice. 

Information & Networking: Business goups 
can provide members with the many types of 
general and location-specifc waste reduction 
information and networking resources which 
businesses need to fully investigate their waste 
reduction opportunities. 

Direct Assistance: Business groups can pm- 
vide ?he direct informational and technical 
assistance businesses fresuently require to begin 
assessing and implementing waste reduction 
practices. 

Funding: Business groups can often more 
readily secure and organize sources of funding 
from public and private wuxes than can indi- 
vidual businesses. 

] 

3 

More specifically, business organizations can: 

Form a task force to specifically address 
solid waste management and reduction 
issues. 

Develop and implement waste reduction 
programs within the organization and its 
functions. 

Highlight businesses which have success- 
fully implemented waste reduction prac- 
tices. 

Organize educational forums and develop 
educational materials for members concem- 
ing the successful design and implementa- 
tion of waste reduction programs. 

Set up a local “Waste Exchange” or a waste 
“hotline” to provide basic information and 
facilitate communication among members. 

Develop the capacity to provide a waste 
assessment service to members which will 
inform businesses about their waste reduc- 
tion opportunities. 
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Use newsletters and other regular communi- 
cations to inform and update members about 
equipment vendors, waste reduction activi- 
ties in progress, pending legislation, and 
success reports. 

Developed by Resource Recycting Systems. Inc. with a 
grantfrom the Clean Michigan Fund, Michigan Depart- 
ment ofNaturaIResources. 
For more information on the subject of waste reduction 
for businesses. contact the Office of Waste Reduction 
Services, Michigan Depanment of Commerce, P.O. Box 
30001,Lansing, MI 48909; (517) 335-1178. 

December 1989 - M910 

Form a recycled products buying club to 
increase the volume and reduce the costs of 
purchasing recycled products for members. 

Assist county solid waste planning efforts. 

EXAMPLES IN MICHIGAN 

Increasingly, Michigan business organizations 
are taking initiatives in helping their members 
reduce their waste. Most of these initiatives are 
to increase the awareness within the business 
community about relevant environmental issues 
and regulations. Some are going beyond this 
educational role to become a forum where 
members can share with one another how to 
reduce waste and save money on environmental 
compliance. A few examples of these efforts 
are provided below: 

Grand Rapids Chamber of Commerce 

The Grand Rapids Chamber of Commerce has 
organized an Environmental Affairs Committee 
to update businesses on environmental regula- 
tions and legislation, and to formulate positions 
on legislative and regulatory issues. It sponsors 
several environmentally-oriented seminars each 
year, including seminars on waste reduction, 
and publicizes these special events through the 
Chamber’s newsletter. 

Ann Arbor Area Chamber of Commerce 

The Ann Arbor Area Chamber of Commerce 
has created a Recycling and Solid Waste Task 
Force in response to waste management issues 
in the Ann Arbor area. Composed of 20 mem- 
bers from throughout the business community, 
this voluntary task force focuses on local waste 

management issues and how they affect the 
business community. 

The task force also communicates to City 
Council about the positions of the Chamber, and 
to Chamber members about the actions and 
inclinations of city officials. It has prepared 
information for the Chamber’s newsletter.‘ 

Michigan Industrial Waste 
Reduction Partnership, Inc 

rhis new non-profit organization is composed 
If representatives from business, industry, 
icademia, the general public and state govem- 
nent. Formation of the Partnership was recom- 
nended by the gubematorially-appointed 
kvironmental Technology Board as a first step 
oward the establishment of concerted and 
mrdinated waste reduction research efforts in 
klichigan. The Parmership will generate a 
waste reduction research agenda, and identify 
iriority research projects, technical expertise 
md financial resources. Contact the Office of 
Naste Reduction Services for further informa- 
ion. 

i 
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Session Preview 

Yard waste (landscaping waste), one of the largest components of the waste stream, 
presents distinctive challenges to the recycling coordinator. Yard waste that is processed 
and managed properly presents great marketing potential as a mulch or compost product. 

This session introduces the regulatory, technical and marketing issues that are critical to 
successful management of yard waste. 

Importance of Yard Waste Management in a Waste Reduction 
Program 

The term "yard waste management" is commonly used interchangeably with the tenn "yard 
waste composting"; however, while composting is frequently the maj, component in the 
management of yard waste, other options are available independent of or in addition to 
"posting. Generally, yard waste and compostmg are defined as follows: 

Composting: The controlled decomposition of organic waste by microorganisms, 
which yields a stable, humus-like, pathogen-ftee final product and achieves volume 
reduction of 30 to 75 percent. 

Yard Waste: Vegetative matter resulting from land-clearing or landscaping, e.g., 
stumps, limbs, leaves, grass, and untreated wood. 

Because yard waste has been banned from disposal in sanitary landfills, yard waste 
management has assumed prominence in integrated solid waste management strategies. 
Three significant benefits result from proper yard waste management: 

1. Yard waste management will meet regulatory requirements. 

SB 111 bans yardwaste m sanitaryhdfills after January 1,1993. Management 
of yard waste by composting and mulch production helps meet solid waste 
disposal reduction goals. 
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2. Yard waste management will divert significant waste tonnage from disposal. 

Yard waste is a sizable component ofmunicipal solid waste (MSW), especially 
in urban and suburban areas; on average, yardwarte comprzses an estimated I O  
to 25 percent of total MSW in North Carolina. 
In fiscal year 1994-95,495,034 tons of yard waste, pallets, and wood waste 
were diverted from disposal in sanitary lanm in North Carolina. 

3. Yard waste management is cost effective. 

Many yard waste management strategies can be accomplished with minimal 
technology and relatively low capital investment. 
Yard waste management strategies can be designed to accommodate specXc 
comm&/ business needs. 
Local governments and businesses can often utilize existing equipment and 
personnel to manage yard waste. 
Yard waste management is cost competitive in comparison to disposal options 
such as incineration or landfilling. 
Yard waste management results in a beneficial end product that can be used by 
both the public and private sectors. 

Components of Yard Waste Management 

The amount of yard wastes that can be diverted itom disposal depends on several factors: 

The participation rate. 
The composition of the yard waste collected. 

The degree to which the end products are ultimately utilized. 

An critical step in development of a yard waste management system is to assess the types 
and quantities of materials that can be incorporated into the system. 
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Types of Yard Waste 

Residential (and non-residential) yard waste 

Residential yard waste is generated in the routhe upkeep of home and commercial 
landscapes and gardens and consists primarily of grass chppings, leaves, and small 
brush. The waste is generated by homeowners and landscape contractors (and to 
some extent business owners who maintain grounds) and is highly variable 
seasonally with respect to composition and volume. 

Untreated wood waste 

Untreated wood waste consists of large branches and tree trimmings generated by 
pub€ic utility crews and landscape contractors. Untreated wood waste includes 
trees, stumps, and other large woody debris generated by land-clearing crews. 

Other Materials 

Below are other materials that may be incorporated into a yard waste management 
program with proper controls: 

Silviculturalwastes. 
0 Pallets and other industrially generated woody wastes such as mill ends, etc. 

Untreated and unpainted wood wastes. 

Quantities of Yard Waste 

Yard waste generation rates, and, to some extent, recovery rates, vary widely according to 
characteristics such as population density, average lawdot size, climate, growing season, 
and related factors. It is important to estimate the amount of yard waste that may be 
collected m your program. These estimates can be made m terms of either weight or 
volume. The following table presents average densities for selected yard waste materials. 
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Material 

Brush and leaves 
Leaves 

Averape Densities for Selected Yard Waste Materials 

Typical 
Condition Density, 

Ibslyd3 

Loose and dry 100-300 
Loose and drv 100-260 

Leaves 
Leaves 

, ~~ 

Shredded and dry 250-350 
Compacted and moist 400-500 

I Green mass Loose I 300-4001 

Yard waste 
compost 

I 

Green grass ICompacted I 500-800 
Yard waste IAs collected I 350-930 

Shredded 450-600 
Finished, screened 700- 1200 

S o u w  Yard Mbrte Moano~emenl: A Planuing Guidefor h'ew Ynrk Simr; NC Sirmegrc Rpc)rl;g Marhi 
Development: Technical andAfwket Development A n u l p r  Jor Comporr.Umenal in .\bnh Carolina 

Terms for Calculating the Quantity of Materials: 

"Generation rate" refers to the amount of yard waste produced; usually expressed 
in pounds per person or pounds per household. 

"Recovery rate" refers to the amount of generated yard waste that is recovered for 
processing; recovery rate is a function ofthe collection method, set-out rates, and 
citizen participation. 

"Rule-of-Thumb" estimates of residential yard waste generation rates (per single- 
family household per year) can be used for preliminary planning purposes; for 
example: 

- 150 to 500 pounds ofleaves 
400 to 1000 pounds ofgrass clippings 
300 pounds ofwood and brush 

- 
- 
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Note: Accurate estimates are difEcult to obtain without historical collection data. The 
"de-of-thumb" estimate of per capita residential and commercial yard waste generation in 
North Carolina is 237 pounddpersodyear. 

Management Options 

A truly comprehensive waste management approach incorporates more than one component 
to create an integrated system that is best suited to the community or organization that it 
serves. When considering a management option, planners should carefully consider the 
resulting end products and their marketability or usefiess. 

Three options for yard waste management are source reduction, centralized composting, 
and centralized wood waste processing. 

1. Source Reduction 

Source reduction is defmed as a group of strategies that reduces the total amount or 
toxicity of materials entering the waste stream 

0 

0 

0 

A reduction in the amount of yard waste produced will reduce the need for 
collection and processing of yard waste and marketing of yard waste products. 
Source reduction represents the least costly management alternative for residential 
yard waste. 
Since source reduction relies heavily on citiizenlstaffinvolvement, it usually requires 
an intensive public education and promotional effort. 

2. Centralized Composting 

Composting is defined as the decomposition of organic waste by microorganisms which 
yields a stable, humus-like, pathogen-fiee final product that is reduced in volume by 30 
to 75 percent. A centralized facility may process all or some portion of the yard waste 
generated in a community. 

0 

0 

0 

0 

Compared to historical practices of yard waste disposal such as landfilling or 
burning, composting is a more environmentally favorable option. 
Composting generates a product that useful to the general public as well as to 
commercial and public landscapers and lughway departments. 
Composting requires planning efforts that address collection, processing and 
distriiution systems. 
A composting operation can be owned and/or operated by public or private sector. 
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3. Centralized Wood Waste Processing 

Some wood waste can be managed in a composting operation, but it usually requires 
one or more preprocessing steps such as grinding, shredding, chqping, and screening 
to produce mulch or wood chips. Therefore, a centralized wood waste facility can be an 
integral component of successful yard waste management. 

While a certain amount of brush is beneficial to the composting process, a high 
percentage of large woody wastes will retard the composting process. 
Some woody wastes do not require composting prior to beneficial use and are best 
processed separately. 
Specialized equipment such as chippers and grinders can process stumps and large 
branches into wood chips for use as mulch or fiel. 
Some woody wastes can be made into iirewood. 
Some types of equipment can also process wood fiom construction and demolition 
(C&D) projects; however, contaminants such as plastic, glass, and metals, which 
are fiequently mixed m with C&D waste, must be controlled. 

Implementation Strategies 

The options for yard waste management should be evaluated for suitability for a specitic 
community. In some cases, a combination of options is suitable; in others a single approach 
may be effective. 

1. Source Reduction Programs 

In most programs, source reduction is an effective way to reduce the amount of yard 
waste entering the municipal waste stream Therefore, a source reduction program 
should always be considered when a yard waste management program is being planned. 
Source reduction options inchde: 

Grasscycling 
Cooperative Extension Specialists encourage residents and businesses to leave their 
grass clippings on the lawn or mow with a specialized "mulching mower" that eliminates 
the need to rake or bag grass Clippings. On a 7,500 fi2 lawn, grass clippings left on the 
lawn could divert 3,000 pounds of clippings in one year. To some extent, leaves can 
also be mulched rather than raked, bagged, and set out for disposal. 

Recycling Coordinators Training Course Yard Waste, p.6 



Session 4 
Yard Waste Management 

Backyard Composting 
Residents and businesses can maintain small piles or bins m which yard waste is layered 
and is eventually decomposed into a soil-like material that can be used in landscaping 
and gardening. The level of effort required to produce compost varies with the 
technique used. Cooperative Extension Agents can provide assistance with backyard 
composting programs. 

Alternative planting and landscape maintenance 
Alternative planting or xeriscaping is the practice of planting plants and grasses that 
require less fiequent mowing, fertilizing, and watering and generate less vegetative 
waste; thus, such plants and grasses reduce the amount of yard waste generated for 
disposal. Residents and businesses could further reduce the amount of yard waste 
generated by decreasing the size of their "nut"; i.e., by planting ground cover plants that 
generate less waste. 

Source reduction programs for communities usually require intensive public education 
and promotional efforts. Master Composter programs have been developed with the 
assistance of Cooperative Extension personnel in North Carolina and across the 
country. Such programs rely on volunteers who become trained in backyard 
composting techniques and pass on their knowledge to others. 

Although source reduction is an important part of an integrated yard waste management 
program, it generally cannot replace the need for additional management components. 

2. Centralized Systems 

Centralized systems are the most common means for local govements to provide yard 
waste management services to residents. The main components of a centralized yard 
waste program are recoveq, processing, and final product distribution. 

Recovery 

Efficient operation of a yard waste processing facility relies on effective recovery that is 
compatiile with the overall system. RecoveIy of yard waste in a community can be 
accomplished by curbside collection and/or drop-off centers. 
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Drop-off centers operated by a local government or private facility: 

Are designated areas to which homeowners and other generators deliver their 
yard waste. 

Require a smaller investment, less effort, and fewer personnel than curbside 
collection. 

May be the only economically feasible option for rural areas of low- or 
medium-population density or in areas that have no municipal or private waste 
collection. 

Usually experience lower participation rates because ofthe extra effort and the 
burden of transportation that is borne by the resident. 

Must be continuously well publicized to promote participation. 

Can complement a curbside collection program in larger comrrmnities as a place 
for largequantity generators such as large businesses and landscape contractors 
to deliver their yard waste materials 

Are a good interim measure until curbside collection can be implemented. 

Can be staffed or nnstaEed, although contaminant levels can be controlled only 
at staffed sites. 

Can also serve as a distribution point for residents to pick up the hished mulch 
or compost product ifprocessing is performed on site. 

Curbside Collection 

Usually results in bigher participation rates than drop-off centers because it is 
more convenient for residents. 

Design varies according to quantity and types of yard waste to be collected and 
eequency of collection. 

Can utilize existing garbage collection equipment . 

0 
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Various options to collect yard waste materials under a curbside collection system 
are listed below. A chart follows that shows system components and costs. 

Loose (bulk) collection: Crews use a vacuum collector or a ftont-end loader to 
pick up yard wastes raked to curb by resident: 

A vacuum collector blows the material into a truck bed; the vacuum collector is 
generally used only for leaf collection. 

A front-end loader picks up the material and places it in a dump-truck or other 
container; the loader operates with standard or, for more efficient operation, 
specialized "pincer" type buckets. 

2. Containerized collection: Yard waste materials are put into paper or plastic bags, 
bins, or other designated containers and placed at the curb. The collector can use 
standard garbage compactor trucks to pick up the material and take it to the 
composting site. 

Container options include: 

Plastic or Paper Bags 

Set-out method can be loose or containerized. 

1. 

Standard plastic bags are probably the easiest to use as residents are accustomed 
to their use; however, h a 1  disposition ofthe plastic in the composting process 
must be considered. 
An advantage of clear plastic bags is that collection crews can monitor them for 
contaminants. 
Degradable plastic bags are designed to break down through exposure to 
sunlight, but they do not break down quickly enough to eliminate concern about 
plastic contamination in the h a l  product. 
Heavy duty paper bags designed for yard waste collection do break down within 
the time needed to compost tbe yard waste material, however, the cost may be 
higher than for plastic bags, and collection crews will have difl6culty discovering 
contamiuants. 
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Yard Waste Recovery Equipment 

System 
Vacuum leaf 
collector, self 
contained 

Vacuum leaf 
loader 

Mechanical 
scoop 

Compactor 
trucks 

Dump trucks 

Front-end 
loaders with 
standard bucket 

Capacity Features Materials 
5-25 yd3 Includes Leaves only 

vacuum, (loose 
machine and collection) 
collection unit 

Varies with Usually trailer Leaves only 
capacity of mounted - (loose 
collection units requires support collection) 

collection unit 
0.5 - 2.7 yd3 Attaches to Leaves, brush, 

front end- and grass 
loader, requires clippings - loose 
support collection 
collection unit 
May be existing Leaves, brush, 
equipment and grass 

clippings - loose 
collection 

May be existing Leaves, brush, 
equipment and grass 

20 - 30 yd3 

4 - 6 yd3 

clippings - loose 
or containerized 

2 - 4.5 yd3 May be existing Leaves (loose 
equipment collection; not 

particularly 
efficient) 

costs 
$15,000 - 
$40,000 

$10,000 - 
$15,000 

$2,500 - 
$12,000 

$60,000 - 
$170.000 

$55,000 - 
$90,000 

$80,000 - 
$150,000 

Other Containers 

Plastic bins are popular in many communities for yard waste Collection; however, 
collection crews will have difficulty seeing contaminants in the container. When collecting 
yard waste in reusable plastic bins, a community can use manual, rear- or side-loading 
packer trucks, or automated side loaders. 
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Container size is based on expected quantity ofyard waste to be collected, with 30- to 90- 
gallon containers used primarily for singlefamily residences. Larger containers (up to 400 
gallons) can be shared by neighborhoods. 

Processing 

Once the organic materials have been collected and/or delivered to a management facility, a 
number of processes can occur. According to the desired end product, the available space, 
and the volume of incoming materials, these processes can o c a  individually, in series, or 
simultaneously. 

Pre-Processing 

Preprocessing for volume reduction is a critical fmt step, especially for large volumes 
of woody materials. Preprocessing usually involves the removal of contaminants, 
especially those that might cause damage to equipment. Material is then chipped, 
shredded, or ground into a more manageable size. Equipment for this operation can be 
stationary or mobile to service more than one location. 

Much ofthe shredded or chipped materials may be marketable and in higb demand by 
the public or commercial enterprises for use as a mulch or fuel without further 
processing. Materials that are suitable for these applications should be graded 
(screened) and stockpiled for such use. Woody materials, once they are signilicantly 
reduced in size by preprocessing, may also be added to the composting process; 
however, the total composting time will increase with a higher percentage ofwoody 
mat&. 

Composting 

Composting can incorporate one or several types of yard waste including leaves, grass 
clippings, brush, some larger woody wastes (ifpre-processed for volume reduction), 
and some a g b l h m l  wastes. 
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Basic elements of the comDostine Drocess: 

Yard wastes are placed in rows (called windrows) for compostmg. 

During composting, volume is reduced by 40 to 75 percent. 

Level of technology can vary with land available, labor, capital, and desired end 
product. 

Time required varies (3 months to 3 years) with composition, size of 
windrows, frequency that waste is turned, and climate. 

Grass clippings in a composting operation require more frequent turning and 
faster composting, and may generate more odors. 

Space requirements for a composting operation vary with the level of 
technology used, generally one acre per 3,000-5,000 yd3 of yard wastes, not 
including buffer zone; should have slight slope to allow runoff and collection of 
rain water. 

Finished product is a dark brown substance referred to as humus or compost. 

Additional processing 

This option, which is tailored to meet the needs of the end product, may be used to 
produce a higher quality product after composting. Product finishing usually involves 
curing (for complete stabilization of the compost), additional shredding, andor 
screening for size classification. 
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Equipment 
The following equipment is used in large-scale compostmg operations. 

Size reduction equipment: 
High-speed shredders (hammeds)  
Chippers 
Slow-speed shredders 
Tubgrinders 

General operation equipment: 
Mixers 
Watertrucks 
Wmdrowtumers 
Other pile turning equipment 
Front-end loaders 

Finishing equipment: 
0 Trommel screens 
0 Flatscreens 

Crushers 

Marketing Strategies 

The success of a yard waste management program depends on successfid development and 
maintenance of markets for the h a l  product. Businesses may find that they can use all the 
compost that they produce m their own landscaping. Municipal and private composting 
sites with limited storage capacity wiU be especially concerned with rapid product 
tumaround. Therefore, it is necessary to develop a markehg/distnbution plan that is 
compatiile with the other yard waste system components. 

Quality Standards 

The quality of the finished product(s) will dictate its end uses. Unscreened compost 
containing a high percentage of debris or trash will be unattractive to most homeowners and 
landscapers. A cleaner, more uniform product will be in greater demand and usefid in more 
applications. 

Although there are currently no uniform quality standards for compost and mulch products 
nationwide, North Carolina's Solid Waste Compost Facility Rules do spec6 minimum 
quality requirements for yard waste compost or mulch distribution: 
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15A NCAC 13B Section .1407: Classification/ Distribution of Solid Waste Compost 
Products- 

“Compost or mulch that is produced at a Type 1 facility and that contains minimal 
pathogenic organism, iffree from offerwive odor, and contains no sharp particles 
that would cause injury to persons handling the compost, shall have unrestricted 
applications and distribution i f  directions are provided with the compost product. ’’ 

Ifthe owner intends to market the product as fertilizer, the applicant must register with and 
meet any applicable requirements of the North Carolina Department of Agriculture, 
Fertilizer Section. 

General product quality parameters: 

0 ManmadeInerts 
Pathogen Reduction 
Metal Concentration 

Major Compost User Groups 

Bulk uses include: 

Public works such as building grounds, parks, cemeteries, schools. 
L a n a  cover, to the extent acceptable according to regulations. 
Highway maintenance. 
Commercial landscaping. 
Golf courses. 
Nurseries and greenhouses. 
Disturbed land reclamation. 
Turfgrass farms. 
organic farms. 

RetaUwholesale users include: 

Soil processors. 
0 Homeowners. 
0 Lawn and garden centers. 

i 
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Alternative energy uses: 

Wood chips are fiequently in demand for industrial boilers. 
Firewood. 

Composting Methods and Facility Requirements 

Compost Level: 
Process 
requirements 

Composting and 
curing time 
Space 
requirements 

Equipment 
requirements 

Marketing 
strategies 

Low Level 
4dd water, 
turn windrows, 
p w  manage 
yard wastes 

24 - 36 months 

:3000 yd3/acre + 
small buffer because 
If fewer odor 
:oncems 

Front end loader, 
Water truck 

Siveaway programs, 
Haul for fiee 

Medium Level 
Rescreen 
impurities, shredding 
option, control 
moisture, turn 
windrows 

10 - 20 months 

<3,000-4,500 yd3/ 
acre + increased 
buffer depending on 
feedstock and turning 
needs 
Front end loader, 
Water truck, 
Shedder, 
Screen 

Bulk sales, 
Haul at cost 

~ 

High Level 
Rescreen impurities, 
pre-shred, monitor 
moisture, turn and 
shred windrows, 
post-screen impurities, 
composition analysis, 
h a 1  grinding 
Less than 8 months 

>4,500 yd3/acre + 
buffer depends on 
feedstock and compost 
method 

Front end loader, 
Water truck, 
Shredder, 
Screen or trommel, 
windrow tumer, 
Tub grinder, 
Bagging equipment 

(optional) 
Bulk sales, 
Haul at profit, 
Retail sale (bagged) 

Recycling Coordinators Training Course Yard Waste, p. 15 
3 



Session 4 
Yard Waste Management 

Product Demand 

Compost and mulch have been used by farmers and gardeners for hundreds of years, and 
considerable laowledge exists on proper uses. This era of recycling and landfill shortages 
has in some ways redefined the term "compost" in both the process and the product. While 
markets do exist for soil products and mulch as they have historically been produced and 
used, the products derived fiom municipal yard waste processing will have to be proven as 
viable alternatives or substitutes. Local governments responsible for yard waste programs 
have the burden of developing markets and demonstrating the benefits of its products to the 
consumer. 

Determining Product Value 

Many co!n"tl ' 'es have chosen, at least initially, to give the products away to residents 
and use them for public works projects. The main advantage of this approach is that it 
allows the users (public or private) to "test" the material and become familiar with its 
characteristics and applications. The practice of giving the material away for fiee may 
evolve into selling the material as the processing operation is " h e  tuned" and consistent 
product quality has been demonstrated. 

Locate potential compodmulch users. 
Estimate the demand (quantity). 
Set product pricing. 

Educating Consumers 

Education about yard waste recycling and compost products is an important component of 
a marketiug strategy. Potential users need to be educated on the uses and benefits of 
compost and mulch. Businesses who plan an 'Sn-house" "posting program and local 
governments may want to seek assistance and information from local nursery associations 
andor extension agents. These resources may also be willing to assist m developing 
demonstration programs that educate the public and private sectors on beneficial 
applications of the products. 
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Promoting participation 

In addition to programs that demonstrate the benefits of compost products, the public 
needs to be educated about its responsibility for the success of the program, including 
the amount by which they or local businesses help reduce the community's or county's 
waste stream. Continued promotion of the program is necessary to maintain 
participation and publichpper management support for the project. 

Wrap Up 

The role of the coordinator varies among communities or businesses conceming yard waste 
management. Yard waste management frequently falls under the purview of the landfill 
manager or groundskeeper. The coordinator is likely to be asked to be involved in 
developing a strategy for the finished product. 

As with other recycling components, a wealth of information is available fiom operators 
across North Carolina who have developed successll composting programs. Please refer 
to the listing of yard waste facility contacts in the appendix of this session for more 
iufomation. 

HOW IS YARD WASTE BEING MANAGED IN YOUR COMMUNITY? 
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Yard Waste Exercise 1 

Population 162,5000 
Rowena County 

Municipalities 
Edwena 
RowdyviUe 
Prayertown 
Martin's Crossing 

Population 
6,200 
1,200 
83,750 (County Seat) 
18.000 

Background: 
Rowena County has one sanitary lanasU, which is locatedjnst outside of Prayertown. 
Prayertown has its own garbage collection crew and collects from all households twice 
weekly. The other municipalities do not provide any garbage collection; most households 
pay for private collection or haul their own garbage to the landfill or a drop-off station. 
There are 14 unstaffed, county-run drop-off stations located throughout the county. The 
County is in the process of designing a centralized composting facility that will be capable 
of handling all the yard waste generated in the County and the municipalities. The ficility 
will operate by processing all incoming material through a tub grinder, forming it into 
windrows (where it will compost), turning the windrows with a windrow turner, and giving 
the material away to the public. 

You belong to a Solid Waste Task Force comprised of representatives of Rowan County 
and all its municipalities. Your committee has been asked to discuss yard waste recovev 
issues for the County and all municipalities. Prepare a presentation that outline the pros and 
cons; be prepared to recommend the favored option and present your rationale. 

Group A: 
List the advantages and disadvantages of drop-off vs. curbside collection of yard waste. 

Group B: 
List the advantages and disadvantages of loose (bulk) vs. containerized collection. 

Group C: 
Chose the type of container that will best suit your program and give reasons for your 
choice. 

(continued next page) 
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Address the following issues, at a mini", in your discussions: 

Effect of collection or set-out method on Effect of recovery on processing 

costs F'ublic or worker safety issues 
Transportation issues Final product quality 
Easeofimplementation Environmental issues 
contaminants Resources available 

participation rates 

Recycling Coordinators Training Course Yard Waste, p. 19 
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Yard Waste Exercise 2 

The Good Oak Furniture Company 

The Good Oak Fnrniture Company, FlounderviUe NC, has 400 employees, three 
manufacturing buildings, one cafeteria building, and one office building and sits on 40 acres. 
The Floundewille complex is the company’s national headquarters and is beautifully 
landscaped. One acre of land located behind building No. 3 is fenced off and houses the 
main dumpsters and discards. 

You have recently acquired the duties of recycling coordinator for the Good Oak Furniture 
Company. The Good Oak has three grounds maintenance staffpersons. You have noticed 
that the company has been discarding small amounts of untreated lumber and always has old 
pallets in the dumpster. You have also noticed a large pile of limbs, leaves, and grass 
clippings that are being stacked up behind the fence in the woods and allowed to 
decompose naturally. After checking with the accounting department, you fmd out that the 
company spends over $3,000 per year on mulch alone. 

Using what you have learned in this chapter, how wiU you plan to manage the 
company’s yard waste? 

Recycling Coordinators Training Course Yard Waste, p.20 



Session 4 
Yard Waste Management 

Take-Home Exercise 
Step 1. 
Population. Estimate the total amount of residential yard waste for your community by fist 
estimating your co"U&+s population. 

Step 2. 
Number of households. Estimate the number of single-fdy households in your 
community. If you do not know the number of households, divide the total population by 4. 

Step 3. 
Tonnage Estimates. Based on the number of single-fdy households in your community 
and the estimated generation rates shown in Table S-2, determine: 

1. Tons of residential leaves generated annually: Consider the density of tree cover m 
your community, especialIy m residential areas, to determine the end ofthe range to 
use. 

2. Tons of residential grass generated annually: Consider the average lawdot size of 
homes as well as prevalent landscaping practices in your community to determine 
the end of the range to use. 

3. Tons of residential brush generated annually. 

4. Total tonnage of yard waste generated annually per singlefamily household 
(add 1 + 2 + 3). 

Step 4. 
Vohune Estimates. Based on the results of the above calculations and density factors in 
Table X-2, determine the expected volume of yard waste generated in your community. 

1. Make one estimate !itom density factors for each individual material and adding 
thern 

2. Then take the total estimated tonnage and use the average "as collected" density 
factor for yard waste. Compare th is  estimate with the results fiom No. 1. 

Recycling Coordinators Trainmg Course Yard Waste, p 2 1 
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Other questions to consider after completing the worksheet: 

How accurate do you think these estimates are? Do you need more information? 

How can yard waste materials coming fiom businesses, parks, cemeteries, etc., be 
accounted for in your quantity estimates? 

What factors will cause variability in your estimates? 

Based on your estimates, what percentage of your total waste stream is yard waste? (yard 
waste tonnage versus MSW tonnage). 

Because these estimates give generation rates, how will you estimate actual recoverv rates 
when designing your yard waste collection program? 

Ask your hd.6ll manager for the time the landlill's useful life can be extended if you divert 
the estimated amount of yard waste. 

Think of other ways you can estimate yard waste generated. Then see list below. 

More detailed estimates of yard waste generation: 

1. Compare your community's characteristics with those of a similar community that 
has some data on yard waste quantities. 

2. Interview or survey landscapers, public works officials, haulers, arborists. 

3. Conduct a pilot- or small-scale collection program in a characteristic area of the 
community and record types, quantities, set-out, and participation rates. 

4. Record amounts actually collected and delivered during early years of your program 
This record will help in the design of future modilications or hprovements to the 
systems. 

Recycling Coordinators Training Course Yard Waste, p.22 
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State of North Carolina 

Department of Environment, HeaIth, and Natural Resources 
Division of Solid Waste Management 

P.O. Box 27687 . Raleigh, North Carolina 27611-7687 

James G. Martin, Governor 
Wfiam W. Cobey, Jr., Secretary 

W i a m  L. Meyer 
Director 

SOLID W m  SECTTON 

NOVEMBER I,  1992 
c L w F I c i T I O N  - YARD TRkFII BAN 

It is the purpose of this memo to clarib [he Solid Waste Seetion's posilion regarding the Januag I ,  1993 ban of yard 
trash. 

G.S. 13OA-309.100) 3 stater no person shall knowingly dispose ofyard t m h  a/lerJanuag I ,  1993, ercepl in Iandfilk 
classi$cd/or such use under ruler adopted by the Commircion. Yard trash thaf is source-separated from solid waste 
may be accepted at a solid waste disposal area where the area provider and mainfains a separate yard trarh 
composing facility. 

Poliq Memorandums Nos. I4 and I6 defined yard trash as solid waste consisting of vegetative ma lm resuhingJrom 
landscaping mainfenance such as lenver, grm, limbs and trimming and emphasized (hat yard trash should be 
munaged as campost or mulch. 

Current and proposed rqulations$or hnd-dearingfineri debris Iandjillc allow [he dispasal of yard trash in [hac 
classes of landfilk. However, other solid waste disposal sits, those class$ed as municipal solid waste, industrial and 
coi~sttaionldemolition landfik may not accept yard trash for disposal There faciliilier may provide mulching and 
composing operations through appropriate permits. 

To furlher encourage the use of yard trash as compost or mulch, the Section shall require, as part of lhe solid wayle 
managemcnt planning procm, that local governmen& evaluate allernatiw to disposal of yard lrarh in land- 
clenringlinerl debris landfilk. AJer adoption o/lacal solid waste managemenl plans, continued disposul ofyard t ruh  
will only be allowed Yconskleru with approved plans addresring disposal allernatives. 

This poliq is anticipated to allow the diversion ofyard waste loward aternative managementstralegier while allowing 
some disposal capacity as programs are implemented and erpanded. The Section encourages local governmenls and 
private waste management firms to provide alterative management /ncili[ies /or yard waste. The Seaion also 
encourages the expanded use of yard waste mulch and compost by State and local governmenl.7, the private sector and 
individual homeowners. 

Forjtrther information regarding the yard trash ban, please contact the Waste Managcmenr Specialislfir your area 
indicated on the atlached map. 
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SECTION -1400 - SOLID WASTE COMPOST FACILITIES 

.la1 REQWREMENT FOR PERMIT 
All persons whose purpose is or includes the production of compost from solid waste or solid waste 

co-composted with other wastes shall not construct, operate, expand or modify a facility until a currently valid 
permit for a solid waste compost facility is issued by the Division. This provision also applies to facilities that 
accept, store, or produce compost or mulch from yard waste or from residues from agricultural products and 
pmccsS;ng. General Provisions, Siting, design, application, operational, distribution, and reporting requirements 
shall be in accordance with Rules .1402, .1403, .1404, .1405, .1406, .1407, and .1408 of this Section. . 

(b) Plans for a Large Type 3 or Type 4 Solid Waste Compost Facility Permit, or a permit for any facility located 
over a closed out disposal area shall be submitted in accordance with Rule .0201(a)(3) of this Subchapter. A 
minimum of four sets of plans shall be submitted within each application. 

Hisrory Note: 

(a) 

Aushority G.S. 13OA-294; 13OA-309.03: 13OA-309.11; 13OA-309. W; 
L@ December 1 ,  1991; 
Amended Efi May 1,1996. 

.la2 GENERAL PROVISIONS FOR SOLID WASTE COMPOST FACILITIES 
(a) Applicabfity. The provisions of thir Rule apply to compost facilities that compost solid waste or cocompost 

solid waste with sludges that are not classified as a solid waste, functioning as a nutrient source. Facilities that 
C O C O ~ ~ O ~  with sewage sludge shall comply with all applicable Federal regulations regarding sludge management 
at 40 CFR 501 and 503. 40 CFR 503, subpart B is hereby incorporated by reference, including subsequent 
amendments or additions. Copies of the Code of Federal Regulations may be obtained from the Solid Wxte Section 
at 401 Oberh  Road, Suite 150, Raleigh, NC 27605 at no cost. 

(b) The provisions of this Section do not apply to compost facilities that compost sludge with municipal solid 
waste functioning only as a bulking agent. 

(c) Solid Waste Compost Facilities that have been permitted prior to the effective date of this Rule shall meet 
the +men& of this Section within one year of the effective date of this Rule, or, within two years if more than 
one hundred thousand dollars ($lOO,OOO) of capital investment is necessary to comply with changes. 

(a) Solid waste compost produced outside the State of North Carolina and imported into the state shall comply 

(e) Compost that is disposed shall not count toward waste reduction goals. 
(f) Solid waste conmost facilities shall be classified based on the twes  and amounts of materials to be commsted. 

with the requirements specified in Rule .1407 of this Section. - .. 

<. 

W1f achhes :!. may receive yard and garden waste, silvicultural waste, untreated and unpainted wood 
waste or any combination thereof. 
Type 2 facilities may receive pre-consumer meat-free fwd processing waste, vegetative agricultural waste, 
source separated paper or other source separated specialty wastes, which are low in pathogens and 
physical contaminants. Waste acceptable for a Type 1 facility may be composted at a Type 2 facility. 
Type 3 facilities may receive manum and other agicultural waste, meat, post consumer-source separated 
food wastes and other source separated speciality wastes or any combmation thereof that are relatively 
low in physical contaminants, but may have high levels of pathogens. Waste acceptable for a Type 1 or 
2 facility may be composted at a Type 3 facility. 
l j pe  4 facilities may receive mixed municipal solid waste, post collection separated or processed waste, 
industrial solid waste, non solid waste sludges functioning as a nutrient source or other similar 
compostable organic wastes or any combination thereof. Waste acceptable for a Type 1, 2 or 3 faciiity 
may be composted at a Type 4 facility. 
The Wed waste types in Subparagaph Q(2) of this Rule shall be considered to be low in pathogens and 
physical contaminants if handled so as to prevent development of contaminants or exposure to physical 
contamination. The listed waste lypes in Subparagraph (f)(3) of this Rule sre likely to have high 
pathogens and low physical contamination. In determining whether a specific waste stream is acceptable 
for compostiug in a Type 2 or Q p e  3 facility, the Division shall consider the method of handling the 
waste prior to delivery to the facility as well as the physical characteristics of the waste: Testing for 
pathogens and physical contaminants may be required where a determination cannot be made based upon 
prior knowledge of the waste. Test methods shall be in accord with Appendices A and B to Table 3. 
Small facilities am those that receive less than lo00 cubic yards of material for composting per quarter, 

1 
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and acupy less than two acres of h d ,  except that a Small Type 1 facility shall process or store less than 
6,000 cubic yards of material per quarter. 
Largc facilities are those that reccive 1000 cubic yards or more of material for composting per quarter 
or occupy hvo acres or more of land, except that a Large Type 1 facility shall process or store more than 
6,000 cubic yards of material per quarter. 

(g) A permit is not required for the following operations: 

0 

(1) Backyard Composting. 
(2) Farming options and silvicultural operations where the compost is produced from materials grown on 

the m e r ' s  land and r e - d  on the owner's land or in his associated farming operations and not offered 
to the public. 
Small Type 1 Facilities meeting the following conditions: 
(A) 

(3) 
Notification of the Solid Waste Section prior to operation and on an annual basis as to: 
(i) Facility location; 
(ii) 

(iv) Composting process to be used; and < 

(v) 
Agreement to operate in accordance with operational requirements as set forth in Rule and the 
setbacks in Rule .1404(a)(l) - (9) of this Section. 
Facility operates in accordance with all other state or local laws, ordinances, rules, regulations or 
Orders. 
Facility is not located over closed-out disposal site. 
Safety measures are taken to prevent fircs and access to fire equipment or lire fighting services is 
provided. 

Authority G.S. I3OA-294; I3OA-309.03; 13OA-309.11; 13OA-309.29; 
E 8  December 1. 1991; 
Amended Efi May I ,  1996. 

i 

Name, address and phone number of owner and operator; 
(ii) Typ and amount of wastes received, t 

Intended distribution of the finished product. 
(B) 

(C) 

@) 
(E) 

Hiiory Note: 

-1403 
(a) Neither h d o u s  waste nor asbestos containing waste shall be accepted at a facilily or processed into 

@) Household hazardous waste. shall not be accepted by a facility, except in an area designated by facility site 

(c) Any "post made from solid wate which cannot be used pursuant to the requirements of this Rule shall 

GENERAL PROEEIBITIONS FOR SOLID WASTE COMPOST FACILITIES 

- -: ~ -: .. 

plans for storage, and shall not be processed into compost. 

be reprocessed or disposed of pursuant to the requirements of 15A NCAC 13B. 

Hinory Note Authority G.S. I3OA-294; 13OA-309.03; 13OA-309.11; 13OA-309.29; 
E 8  December 1. 1991; 
Amended Eff. May I, 1996. 

.1404 
(a) A site shall mett the following requirements at the time of initial permining and shall continue to meet these 

rupirwmts throughout the life of the permit only on the property owned or conkolled by the applicant or by the 
landowntr(s) at the time of permitting: 

A site located in a floodplain shall not restrict the flow of the 100-year flood; reduce the temporary 
storage capacity of the flocdplain; or result in washout of solid waste so as to pose a hazard to human life, 
wildlife, land or water resources; 
A IOO-fOat minimum buffer is required between all property lines and compost areas for Type 3 and 4 
facilities, 50-foot for Type 1 or 2 facilities; 
A 500-foot minimum buffer is required between compost areas and residences or dwellings not owned 
and occupied by the permittee, except that Type 1 and Small Type 2 and 3 facilities shall have a 200-foot 
minimum buffeG 
A 100-foot minimum buffer is required between all wells and compost area, except monitoring wells; 
A 50-foot minimum buffer is required between perennial streamshivers and compost areas; 
A compost facility shall be located in accordance with 15A NCAC ZB .0200, Classification and Water 

SITINGDESIGN REQUIRFMF,hTS FOR SOLID WASTE COMPOST FACILITIES 

(1) 

(2) 

(3) 

(4) 
(5) 
(6) 

p.:-?i.\. ::27?:-?: /-r.;!icn'.le .. !C Surfi.c: v,.::::x ;:; ?'c.:t c.:T!:z?.: 
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(7) All portions of any compost facility located over a closed-out disposal area shall be designed with a pad 
adequate to protect the disposal area cap f” bemg disturbed, as defined in Part (a)(lO)O of this Rule, 
and there shall be no runoff from the pad onto the cap or side slopes of the closed out area; 
A 25-foot minimum distance is rrquind between compost areas and swales or berms to allow for adequate 
access of firc fighting equipment; 
A site shall meet the following surface water requirements: 
(A) 

B) 

(8) 

(9) 
A site shall not cause a discharge of materials or fill materials into waters or wetlands of the state 
that is in violation of Section 404 of the Clean Water Act; 
A site shall not cause a discharge of pollutants into waters of the state that is in violation of the 
requirements of the National Pollutant Discharge Eiimination System (NPDES), under Section 402 
of the Clean Water Act; and 
A site shall not cause non-pint source pollution of waters of the state that violates assigned water 
quality standards; 

I 

(C) 

A site shall meet the following groundwater requirements: 
(A) 
(B) 

(10) 
A site shall not contravene groundwater standards as established under 15A NCAC 2L; 
Portions of a site used for waste receipt and storage, active composting, and curing shall have a 
soil texture liner than loamy sand and the depth to the seasonal high water table shall be &tained 
at least 12 inches for a Type 1 or 2 facility and 24 inches for a Type 3 facility, unless h pad is 
provided; 
A pad shall be provided for portions of a Type 4 faciity used for waste receiving and storage, 
active wmposting, and curing; 
A pad is not required for storage of finished product that is dried so as to pass the Paint Filter 
Liquids Test @PA Methcd W5), and for which the storage area is prepared in such a manner that 
water does not collect around the base. of the stored material, and where the depth to the seasonal 
II$I watertable is maintained at least 12 inches; and 
The linear coefficient of permeability of pads required in accordance with this Rule shall not be 
greater than 1 x 10(-7) CcntimetcrS per second. If nahtral soils are used, the liner must he at least 
18 inches thick. 

@) For Shpampphs (a)@) ulrough (a)(4) and F’art (a)(lO)(B) of this Rule, (dependent upon waste type, facility 
design, and regional topopphy) alternative minimum buffers or requirements may be increased if deemed necessary 
by the Division in order to protect public health and the environment or to prevent the creation of a nuisance. 

(C) 

(D) 

0 

i 
(c) A site shall meet the following design requirements: 

(1)- A site shall not allow uncontrolled public access; 
(2) A site shall meet the requirements of the Sedimentation Pollution Control Law (15A NCAC 4); 
(3) A site shall meet the requirements of the Air Pollution Control Requirements (15A NCAC 2D) to 

minimize fugitive emissions and odors; and 
(4) A site shall be designed to minimize odors at the property boundary. 

History Note: Authoriy G.S. 13OA-294: 13OA-309.03; 13OA-309.11; 13OA-309.29; 
Elf: December I. 1991; 
Amended Elf: May I, 1996. 

.I405 
(a) The following information is required for an application for a permit to construct and operate a proposed 

Type 1, or a Small Type 2 or 3 solid waste compost facility; unless the permitting requirements are exempted by 
Paragraph (g) of Rule .1402 of this Section: 

An aerial photograph or scaled drawing, where one inch is less than or equal to 400 feet, accurately 
showing the azea within one-fourth mile of the proposed site’s boundaries with the following specifically 
identified: 
(A) 
(B) 

APPLICATION REQUIREMEWS FOR SOLD WASTE COMPOST FACILITIES 

(1) 

Entire property owned or leased by the person proposing the facility; 
Location of all homes, wells, industrial buildings, public or private utilities; roads; watercourses; 
dry runs; and other applicable information regarding the general topo,wphy within 500 feet of the 
proposed facility; and 
Land use Zoning of the proposed site. (C) 

A letter from the unit of govemment having zoning jurisdiction over the site which states that the 
proposed use is allowed within the existing zoning, if any, and that any necessary zoning approval or 
permit has been obtained. 

(2) 

NORTH CAROLINA ADMINISTRATIVE CODE 07/16/96 Paze 3 
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An wplaoation of how the site complies with siting and design standards in Rule .1404 bf this Section. 
A detailed report indicating the fouowing: 
(A) Waste lype(s), source and estimated quantity of the solid waste to be wmposted, including the 

s o m e  and expected quantity of any bulking agent or amendment (if applicable), any expected 
rccycle of bulking agent or compost, and any seasonal variatiom in the d i d  waste type or quantity; 
and 
For facilities that utilize natural soils as a pad, a soil evaluation of the site conducted by a soil 
scientist d o m  to a depth of four feet, or to bedrock or evidence of a seasonal high watertable, to 
evaluate all chemical and physical soil properties and depth of the seasonal high water table. 

Site plan at a scale where one inch is less than or equal to 100 feet to the inch that delineates the 

(A) Existing and proposed contours, at intervals appropriate to the topography; 
(B) Location and elevations of dikes, trenches, and other water control devices and structures for 'the 

diversion and controlled rcmoval of surface water; 
(C) Designated setbacks and property lines; 
@) Pmposed utilities and structures; and 
(@ Areas for doadiig, processing, active composting, curing, and storing of materid. 
A description of the operation of the facility, which must include at a minimum: 
(A) Name, addre& and phone number for the person responsible for the operation of the facility; 
(B) List of personnel required and the responsibilities of each position; 
(C) Operation plan for the faciliv; 
@) Special precautions or procedures for operating during wind, heavy rain, snow, fer ing or other 

adverse conditions; 
(@ A description of actions to be taken to minimize noise, vectors, air borne particulates, and odors; 

and 
0 A description of the ultimate use for the finished compost, method for removal from the site, and 

a contingency plan for disposal or alternative usage of residues or finshed compost that cannot be 
used in the expected 

Design capacity of the facility; 
A process flow diagram of the entire facility, including the type, size, and location of all major 
equipment, and feedstock flow streams. The flow streams shall indicate the quantity of materials . 

on a wet weight and volumetric basis; 
The means for measuring, shredding, mixing, and proportioning input materials; 
Anticipated pmcess duration, including receiving, pxepamtion, coqst ing,  curing, and distribution; 
A description of the location of all temperature, air and any other type of monitoring points, and 
the frequency of monitoring; 
A description of how the temperature control and monitoring equipment will demonstrate that the 
facility meets the requirements in Rule .1406 Item (lo), (ll),  or (12) of this Section, as 
appropriate for the feedstock; 

(G) The method of aeration provided and the capacity of aeration equipment; and 
(H) A description ofthe method to control surface water nm-m and nm+E and the method to control, 

collect, treat, and dispose of leachate generated. 
A description of the label or other information source that mects the requirements of Rule .1407@) of this 
Section. 
Plans and spechications for the facility, including manufacturer's performance data for all equipment 
selected. 
A detailed operation and maintenace manual outlining: 
(A) 

(B) 

following: 

; 

due to poor quality or change in market conditions. 
A report on the design of the facility, including: 
(A) 
(B) 

~~-.-----i--~. 

(C) 
(D) 
(E) 

0 

A quality assurance plan for the process and final product which lists the procedures used in 
iuspecting incoming material; monitohg, sampling and analyzing the compost process and final 
product, testing schedule, and recordkeeping requirements; 

' Contingency plans detailing cormdive or remedial action to be taken in the event of equipment 
breakdown; non-conforming waste delivered to the facility; spills, and undesirable conditions such 
as fires, vectors and odors; and 
An explanation of how the facility will comply with operational requirements as outlined in Rule 
,1406 of this Section, detailed operational information and instruction, an outline of reports to be 
r..L-:t..i _. ,  

(B) 

('2) 

' :- cor-lim-e n,i!k t t i r  Src:ion, 226 s-fey instructions. 
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(1 1) 
@) ?be following information is required for an application for a permit to construct a proposed Large 2 or 3 

An aerial photograph or scaled drawing, where’ one inch is less than or equal to 400 feet, accurately 
showing the mea within one-fourth of the mile of the proposed site’s boundaries with the following 
specifically identified: 
(A) 
(B) 

As built drawings when applicable. 

or a Type 4 solid waste compost facility: 
(1) 

Entire property owned or leased by the person proposing the site, 
Location of all homes, wells, industrial buildigs, public or private utilities and roads, 
wate-, dry runs, and other applicable information regarding the general topography within 
one-fourth mile; and 

(C) Land use and Zoning of the proposed site. I 

A letter from the nuit of government having zoning jurisdiction over the site which states that the 
proposed use is allowed within the existing zoning, if any, and that any necessary zoning approval or 
permit has been obtained. 
An explanation of how the site complies with siting and design standards in Rule .1404 of this Section. 

(A) Waste type(s), s o w  and quantity of the solid waste to he composted, including the source and 
expected quantity of any bulking agent or amendment (if applicable), any expected &ycle of 
bulking agent or compost, and any seasonal variations in the solid waste type or quantity; 
For faciliti& which utilize natural soils as a pad, a soil evaluation of the site conducted by a soil 
scientist down to a depth of four feet or to bedrock or evidence of a seasonal high water table, to 
evaluate all chemical and physical soil properties and depth of the seasonal high water table. 

Site plans at a scale where one inch is less than or equal to 100 feet to the inch that delineates the 

(A) 
(B) 

(C) 
@) Proposed utilities and structures; 
(E) 
(F) 
(G) 

(H) 
0 
(J) Benchmarks. 
A description of the operation of the facility, which must include at a minimum: 

(2) 

I 

. (3) ,; 
(4) A detailed report indicating the following: I 

(B) 

(5) 
following: 

Existing and proposed contours, at intervals appropriate to the topography; ‘ 

Location and elevations of dies, trenches, and other water control devices and structures for the 
diversion and controlled removal of surface water; 
Designated setbacks, buffer zones and property l ies;  

Access roads, details on taaffic patterns; 
Areas for unloadiig, processing, active composting, curing, and storage of material; 
Areas for unloading, processing, and storing recyclables, household hazardous waste, and other 
materials, where applicable; . - 
Proposed surface and groundwater monitoring locations; 
Flood plains and wetlandq and 

) 

.. . ... .. .. ; - . . - i ; z . i  = 

(6) 
Name, address and phone number for the person responsible for the operation of the facility; 
Operation plan for the facility; 
List of personnel required and the responsibilities of each position; 
A schedule for operation, including days and hours that the facility will be open, preparations 
before opening, and procedures to be followed after closing for the day; 
For mixed waste processing facilities, plan for removing and disposal of household haZKd0u.s waste 
from the waste stream; 
Special precautions or procedures for operating during wind, heavy rain, snow, freezing or other 
adverse conditions; 
A description of actions to be taken to minimize noise, vectors, air bome particulates, and odors; 
and 
A description of the ultimate use for the finished compost, method for removal from the site, and 
a contingency plan for disposal or alternative usage of residues or finished compost that cannot be 
used in the expected manner due to poor quality or change in market conditions. 

(7) A report on the design of the facility, including: 
(A) 
(T3) 

Design capacity of the facility; 
A process flow diagram of the entire facility, including the type, size, and locatiod of all major 
equipment, and feed stock flow streams. The flow streams shall indicate the quantity of material 
on a wet weight and volumetric basis; 
A descriotion and sizing of the storace faci1it:rs for am-ndment. bo!Ljno a:ent. ~ o l i d  waste, 

) 

CC) 
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ncyclables, household hazardous waste and finished compost; 
The means for measuring, shredding, mixing, and proportioning input materials; 
AoticipBted process duration, including receiving, p p t i o n ,  composting, curing, and distribution; 
The s c p d o n ,  pmcessing, storage, and ultimate disposal of non-compostable materials, if 
applicable; 
A description of the location of all temperature, air and any other type of monitoring points, and 
the frequency of monitoring; 
A acscr;pt;On of how the tempmature control and monitoring equipment will demonstrate that the 
facility me& the requirements in Rule .1406 Items (lo), ( l l ) ,  or (12) of this Section, as 
appropriate. for the feeds- 
The method of aeration, including tuming frequency or mechanical aeration equipment and aeration 
capacity; 
A description of the air emission and control technologies; 
A descriptiDn of the method to control surface water run-oR and the method to control, collect, 
treat, and dispose of leachate generatd, and 
A demiption of any recycling or other material handling processes used at the facility. 

@) 
0 
0 

(G) 

(H) 

0 

(J) 
(IC) 

Q 
A description of the label or other information source that meets the requirements of Rule .1407(k) of this 
Section. 
Engineering plans and specifications for the facility, including manufacturer's performance data for all 
equipment selected. 

(c) ?he following information is rquired for reviewing an application for a permit to operate a Type 4 or h r g e  

Contingency plans detailing corrective or remedial action to be taken in the event of equipment 
breakdown; air pollution; non-conforming waste delivered to the facility; spills, and undesirable conditions 
such as fires, particulates, noise, vectors, odors, and unusual traffic conditions; 
A detailed Oprration and maintenance manual. The manual must contain general des i9  information, a 
discusion of compliance with operational requirements as outlined in Rule .I406 of this Section, detailed 
operational information and in sa t ion ,  equipment maintenance, list of personnel, required personnel 
training, outline of re+" to be submitted in compliance with this Section, and safety instructions; 
A quality assurance plan for the process and final product which lists the procedures used in inspecting 
inwming mate% monitoring, sampling and analyzing the compost process and final product, testing 
schedule, and record keeping requirements; _. 

A fact sheet and process flow diagram that summarizes actual equipment sizing, aeration capacity, 
detention times, storage capacity, and flow rates (wet weight and volumetric) for the system and 
equipment chosen; 

A copy of all applicable local, state, and Federal permits and approvals necessary for the proper operation 
of the facility; and 
Product marketing and distribution plan. 

faciity capacity, or the addition of new feedstock materials. 

I' 

(8) 

(9) 

Type 2 or 3 solid waste composting facility: 
(1) 

(2) 

(3) 

(4) 

(5) As-built drawings; 
(6) 

(7) 
(a) An application for a permit modification shall be required for changes in facility ownership, an increase in 

H h r y  Note: Aurhoriry G.S. 13OA-294: I3OA-309.03; 13OA-309.11; I3OA-309.29; 
Efi December I .  1991; 
A"it -d E$ May 1,1996. 

.1406 

conform with the following practices: 

OPERATIONAL REQUIREMENTS FOR SOLID WASTE COMPOST FACILITIES 
Any person who maintains or operates a solid waste compost facility shall maintain and operate the site to 

(1) Plan and Permit Requirements: 
(A) 
(B) 
Adequate erosion control measures shall be practiced to prevent on-site erosion and to control the 
movement of silt or contaminants from the site. 
Surface water shall be diverted from the operational, compost curing, and storage areas. 
Leachate shall be contained on site treated to meet the standards of the off-site disposal method. 

Construction plans and conditions of permit shall be followed, and 
A copy of the permit, plans, and operational reports shall be maintained on site at all times. 

(2) 

(3) 
(4) 
(5) .kccrs and Sec:i-iY R-suirzmcnts: 
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(A) large sites shall be secured by means of gates, chains, berms, fences, or other security measures 
demonstrated to pmvide equivalent protection approved by the Division, to prevent unauthorized 
entry. 
An operator shall be on duty at the site at all times while the facility is open for public use to 
ensure compliance with operational requirements and access to such facilities shall be controlled. 
The access road to the site shall be of all-weather construction and maintained in good condition. 

(B) 

(C) 
A site shall only accept those solid wastea that it is permitted to receive. 
Safety Requirements: 
(A) 
(B) 

(c) 

Sign Requirements: 
(A) 

Open burning of solid waste i s  prohibited. 
Equipment shall he provided to control accidental fires and amingemen$ made with the local fire 
protection agency to immediately provide fire-fighting services when needed. 
Personnel training shall be provided to insun tbat all employees are trained in site specific safety, 
remedial, and corrective action procedures. 

Signs providing infomation on wastc that cau be received, dumping procedures, the hours during 
which the site is open for public use, the permit number and other pertinent information s v  be 
posted at the site entrance. 

(B) Traffic sip/markem shall be provided as necessary to promote an orderly traffic pattedto and 
from the discharge area and to maintain efficient operating conditions. 

(C) Signs shall bi posted stating that no hazardous waste, asbestos containing waste, or medical waste 
can be received at the site. 

Monitoring Requirements: 
(A) Specified monitoring and reporting requirements shall be met. 
(B) The temperature of all compost prOauced shall be monitored sufficiently to ensure that thc pathogen 

reduction criteria is met. 
Compost process at % 1 $cilities shall be maintained at or above 55 degrees Celsius (131 degrees F) 
3 days and aerated to maintain elevated temperatures. 
Types 2, 3 and 4 facilities shall maintain the compost process at a temperature above 40 degrees Celsius 
(104 d e w s  F) for 14 days or longer and the average temperature for that time shall be higher than 45 
de,ses Celsius (113 degrees F) or, Types 2, 3 and 4 facilities shall meet the vector attraction reduction 
requirements in 40 CFR 50333@)(4) or (7). Requirements of 40 CFR 503.33@)(4) and (7) arc hereby 
incorporated by reference, including any subsequent amendments or additions. 
The co@g prow-shall-qualify as a process to further reduce pathogens for all Type 3 and Type 
4 facilities. The following are acceptable methods: 
(A) The windrow composting method, in which the following requirements apply: Aerobic conditions 

shall be maintained during the compost process. A temperature of 131 degtees F (55 degrees 
Celsius) or greater shall be maintained in the windrow for at least 15 days. During the high 
temperature period, the windrow shall be turned at least five times. 
The static aerated pile composting method, in which the following requirements apply: Aerobic 
conditions shall be maintained during the compost process. The temperature of the compost pile 
shall be maintained at 131 degrees F (55 degrees Celsius) or greater for at least three days. 

(C) The within-vessel composting method, in which the temperature in the compost piles shall he 
maintained at a “al temperature of 131 degrees F (55 degrees Celsius) for three days. 

Nitrogen bearing wastes shall be incorporated as necessary to minimize odor and the migration of 
nutrients. 
Miscellaneous Requirements: 
(A) 

(B) 

(C) 

(B) 

The iinished compost shall meet the classification and distribution requirements outlined in Rule 
.I407 of this Section. 
The quality of the final pmduct shall determine the allowable uses as outlined in Rule .I407 of this 
Section. 
The final product shall be approved by the Solid Waste Section as outliined in Rule .I407 
Subparagraph (6)@) of this Section. 

Non-compostahle solid waste, and unacceptable compost shall be disposed in a solid waste 
management facility pcrmitted t6 receive the particular type of waste under 15A NCAC 13B. 
The amount of compost stored at the facility shall not exceed the designed storage capacity. 

(i) 

(ii) ? 
Hisrory Nore: Authoriry G.S. 13OA-294; I3OA-309.03; 13OA-309.11: 13OA-309.29 
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E 8  December 1.1991; 
RRC objeawn E# April 18, 1996 due to lack of strrnrory authority; 
Amended E# June 1.1996. 

. l a 7  
(a) Compost shall not be applied to the land or sold or given away if the concentration of any metal exceeds the 

Umeentraton in 40 CFR 502.13@)(3) [SCC Table 1 below], unless the concentration of all metals are less than the 
valus in 40 CFR 503.13@)(1) and records are maintained to show compliance with the cumulative and aauual metal 
levels in 40 CFR 503.13@)(2) and (4). 

Table 1 

CL.ASSIFICATION/DISTRIEUTION OF SOLID WASTJ3 COMPOST PRODUCTS 

Grade 

A 
B 

Metals 

Arsenic 
Cadmium 
copper 
Lead 
M a v  
Nidtel 
Selenium 
ZiiC 

Manmade 
Inem 96 dry Pathogen Reduction Metal Concentration 
wt. of inerts 

5 6  PFRP Table 1 
>6 NA 40 CFR503.13(b)(I) 

@) Solid Waste shall be classified based on Table 2: 

Table 2 
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Facility 

(3) Application r a w  
(4) Restrictions on usage; and 
(5) Total N (for products containing sludge). 

History Note: Authority G.S. 13OA-309.11; 
E$ December I ,  1991; 
RRC objem'on E$ April 18. 1996 due to lack of srntufory authority; 
Amended E 3  June I ,  1996. 

Test Method 

.1408 METHODS FOR TESTING AND REPORTING REQUIREMENTS 
(a) The compost product from Type 2, 3, and 4 facilities shall be sampled and analyzed as follows: 

(1) A composite sample of the compost produced at each compost facility shall be analyzed at intervals of 
every z0,oOO tons of compost produced or every six months, whichever comes first, for test parameters 
for each Type of facility as designated in Table 3 of this Rule. Standard methods equivalent to those in 
Table 3 may be approved by the Division. 

Table 3 

Parameter 

Foreig Matter 
Arsenic 
cadmium 

Chromium 

copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 

Pathogens 
Total N 

Unit 

96 

mgkg dry wt. 

mgncg dry wt. 

mgkg dry wt. 
mgkg dry wt. 
mgkg dry wt. 
mgkg dry wt. 

mgkg dry wt. 

mglkg dry wt. 
mgkg dry wt. 

See Appendix B 
% 

all 

all 
see * 

See Appendix B 
Kjeldabl 

* Total N required for products containing sludge subject to 40 CFR 503. 
The parameters listed in Table 3 of this Rule may also be determined by methods accepted by the North Carolina 
Department of Agriculture. 

Sample collection, preservation, and analysis shall assure valid and representative results pursuant to a 
Division-approved quality asurance plan. At least three individual samples (of equal volume) shall be 
taken from each batch produced in sepamte a~as along the side of the batch. Each sampling point shall 
be at a depth of two to six feet into the pile from the outside surface of the pile. Samples that have been 
analyzed for metals shall be compo&d and accumulated over a six month period or at intervals of every 
20,OOO tons of product produced, whichever comes first. Any sample collected for testing for pathogens 
and nutrients shall be a representative composit sample of the compost and shall be processed within a 
period of time required by the testing procedure. 
Compost containing sewage sludge shall be tested in accordance with 40 CFR 503, Subpart B. 
The Division may decrease or increase the parameters to be analyzed or the frequency of analysis based 
upon monitoing date, changes in the waste stream or processing, or information regarding the potential 
for presence of toxic substances that are not on the list of monitoring parameters. 
F o x i p  matter content shall be determined by passing a dried, weighed sample of the compost product 
through a one-quarter inch screen. EPA Method 160.3 shall be used to dry the sample. The material 
remahbg on the screen shall be visually inspected, and the foreip matter that can be clearly identified 
shall be seomted 2nd weizhed. The weizht of tbe seoaratd foreim matter divided b~ the weisht nf the 

(2) 

(3) 
(4) 

(5) 

NORTH CAROLInTA ADMINISTRATTW CODE 07/16/96 Page 9 
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total sample shall be determined and multiplied by 100. This shall be the percent dry weight of the 
foreign matter content. 

@) Rccord K&ping: AU ficility owners or operators shall record and maintain records for a minimum of five 
years. Records shall be available for inspection by Division personnel during normal business hours and shall be 
sent to the Division uoon reuuest: 

' > 
Daily openional r&& must be maintained, which include, at a minimum, temperature data (length of 
the composling period) and quantity of material process&, 

The quantity, type and source of waste received; 
The quantity and type of waste processed into composC 
The quantity and type of compost produced by product classification; and 
'Ihc p i t y  and type of compost removed for use or disposal, by product classification, and the market 
or permitted disposal facility. 

mytical results on compost testing; 

' (c) Annual-Repxhg: &I annual &port for the pericd July 1 to June 30 sball be submitted by all facility owners 
or operators to the Division by August I, 1996 and every A u p t  1 thereafter and shatl contain: 

i (1) 
(2) 

The facility name, address, and permit number; 
'Ihe total quantity in tom, with sludge values expressed in dry weight, and type of waste received ;at the 
facility during the year covered by the report, includng tons of waste received from local governments 

The total quantity in tons, with sludge values expressed in dry weight, and type of waste processed into 
compost during the year covered by the report; 
The total quantity in tons and type of compost produced at the facility, by product classification, during 
the year covered by the report; 
The total quantity in tons and type of compost removed for use or disposal from the facility, by product 
classification, dong with a general description of the market if for use during the year covered by the 
wort ;  
Monthly temperature monitoring to support Rule .1406 of this Section; and 
Results of tests required in Table 3 of this Rule. 

of origin; 
(3) 

(4) 

(5) 

(6) 
(7) 

~ 1 (a) Yearly totals of solid waste received and composted shall be reported back to the local govemment of origin 
for annual recycling reporting. ..._. 

H i n o l ~  Note Aurhority G.S. 13OA-294; 13OA-309.03; 13OA-309.11; I3OA-309.29; 
Elf: December I .  1991: 
RRC objecrion E$ April IS, I996 due to lack of stammy authoriry; 
Amended Elf: June 1,  1996. 

-1409 
(a) An owner or operator of a composting facility, subject to the provisions of this Rule, may request in writing 

the approval of an alternative procedure for the facility or the compost that is produced. The following information 
shall be submitted to the Solid Waste Section: 

APPROVAL OF ALTERNATIVE PROCEDURES AND REQUIREMENTS 

(1) 
(2) 
(3) 
(4) 

The specific facility for which the exception is requested; 
The specific provisions of this Section for which the exception is requested, 
The basis for the exception; 
The alternate procedure or requirement for which the approval is sought and a demonstration that the 
altexnate procedure or requirement provides equivalent protection of the public health and the 
environment; and 
A demonstration of the effectiveness of the proposed altemate procedure. (5) 

(b) An individual may request in writing the approval of a solid waste composting pilot or demonstration project 
for the purpose of evaluating the feasibility of such a project. The following information shall be submitted to the 
Solid Waste Section: 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

The owner, operator, location, and contact numbers for the project; 
The specific primary waste stream for which the project is to be evaluated; 
The specific time frame for the project; 
Tbe estimated amount of each type of waste or bulking material to be composted, 
The basis for running the pilot or demonstration project; 
A description of all testing procedures to be used; 
A description of the process to be used, including the method of composting and details of the method 



EHNR.- SOLID WASTE AUA'AGEMBN1' I IJCI.  Ad" .a ."" 
of aeration; 
The expected final usage or disposal of the fmal product; and 
An outhe of the final reprt to be submitted to the Solid Waste Section upon completion of the project. 

(c) For h p p h  (a) of this Rule, the Division will review alternative procedures only to the extent that adequate 

(a) Permits shall not be required for primary and secondary school educational projects that take place on the 

(8) 
(9) 

staffig is available. 

SCbooI grounds and that receive less than one cubic yard of material per week. 

Hisrory Nore: Aurhority G.S. 13OA-294; 13OA-309.03: 13OA-309.11; I3OA-309.29: 
Efi December 1. 1991; 
RRC objeawn due to lack of sfQturory aurhoriry Eff. April 18. 1996: 
Amended Eff: June I ,  1996. 

-- I__...-& 
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Full Cost Analysis and Program Financing 1 

Session Preview 

The primary objectives of this session are for local govemments and business to understand 
(1) the value of Full Cost Analysis and (2) the array of hancing options available to them to fund 
solid waste operations and capital needs. After this session, recycling coordinators will be able to 
perform a Full Cost Analysis of their solid waste program as well as M e r  explore options to 
linance their program 

I. Full Cost Analysis 

A. The Importance of Full Cost Analysis 

3 

F d  Cost Analysis (FCA) brings a business-like approach to solid waste management. FCA helps 
local governments understand their expenditures associated with waste material collection, 
processing, and disposal so that the true costs and benefits of each of management method are 
understood Although a FCA may not be easy to conduct, calculating the fidl costs associated 
with solid waste management activities offers many benefits to local governments: 

J FCA provides local governments with a valuable planning tool to aid in determining a 
program's future direction as well as help in preparing future budgets. 

J Hidden costs are exposed so that refkse management costs and recycling costs can be 
ikirly compared. 

J Program inefficiencies can be better recognized and remedied, especially if a FCA is 
pdormed annually. 

J Large capital expenditures (such as landfills) can be annualized so that these costs can 
be distributed over the time that benefits are received. 

J FCA can help local govemments examine various financial scenarios and their 
resulting impact upon solid waste rates. 

J Through FCA, a local govemment can better understand and explore incorporating 
h a n d  incentives (such as pay-as-you-throw user fees) into its solid waste 
management program. 

Not ody will a FCA bene& a local government's plannjng and program analysis, the Solid Waste 
Management Act requires that specific hancial information be included in the Solid Waste 
Management Plan, as follows: 

A Solid Waste Management Plan shall "include an assessment of the full costs of solid 
waste management, including the costs of collection, disposal, waste reduction, and 
other programs, and of the methods of hancing those costs. 

North Carolina Recycling Coordinators Training Course Full Cost AnalysisFinancing p. 1 
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“Each county and municipality shall annually determine the 111 cost for solid waste 
management within the service area of the county or municipality for the preceding 
year . . . and shall establish a system to idom, no less than once a year, [the public] of 
the full cost for solid waste management. 

DPPEA has developed a voluntary Full Cost Analysis worksheet to assist local governments in 
performing a FCA. 

2. The Basics of Full Cost Analysis 
The main purpose of a FCA is to gain an understanding of the cost of doing business for each 
service category of a solid waste program This process can be broken down into three steps. 

Step 1: Separate Out the Major Categories of the Solid Waste Budget. 
A solid waste budget cannot be well understood ifrecycling and solid waste management costs 
are combined. The budget should be broken down into its program categories (which are also 
known as cost centers), such as the following: 

Solid Waste Collection 
Solid Waste Disposal 
Recycling 

Depending on the program, other possible categories include Waste Reduction, Yard Waste, 
HHW, Commercial, Tires, and White Goods. 

Step 2: Allocate Line Item Costs to Appropriate Service Categories. 

1) Within each service category, perform a detailed assessment of costs, as follow: 

Wages and Fringe Benefits 
Equipment Operations and Maintenance 
Educational Materials 
Contracted Senices 
Large Capital Expenditures 

As people, equipment, and other resources may be shared among programs, it may be 
necessary to apportion costs among the different program categories according to the 
percentage of t ime dedicated to each use. As it may be difficult to estimate actual time 
resources dedicated to a specfic program, costs can be apportioned according to quantities of 
material managed. For example, convenience center costs can be apportioned between solid 

North Carolina Recycling Coordinators Training Course Full Cost AnalysisFinancing p. 2 
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of these programs. 

Step 3: Annualize Large Capital Expenditures 

Items such as equipment and fixed assets often have many years 
ofusem life; therefore, their costs should be apportioned 
(“annualizer or “depreciated”) over those years. This process 
includes annualizing landfill start-up and closure costs. 

Step 4: Aggregate Detailed Costs Into Total Program 
costs. 

Allocate Line 

Sum all costs m a service category. 

Step 5: Determine Metrics to Measure Program Efficiency 

Generally, service category total costs divided by tons managed 
m that program wiU provide the cost per ton for providing the 
service. A Total Service 

Category Costs 
3. Utilizing Information From a Full Cost Analysis 

Once FCA is completed, a local government can compare 
recycling costs per ton and per household to similar solid 
waste collection and disposal costs. Costs can also be 
compared to results from local governments with similar 
demographics. If costs seem high m one area, FCA may 
help determiue the reasons the costs are high and ways they can be reduced. 
Comparisons can also be used to educate the public about the true costs of solid waste 
management. 
FCA can help local govemments redesign a solid waste budget so that costs are properly 
allocated to the proper category and hidden costs are exposed. 
When performed annually, FCA is an effective tool to track program costs over time. 

When conducting a FCA, it is important to consider the many non-monetary costs and benefits 
associated with managing solid waste. It is very diflidt to measure envkonmental damage 
associated with ground water contamination, air pollution, or energy consumption. Even though 
these costs are not easily quantsed, they should be given equal consideration to the dollar costs 
directly paid by a local govemment. 

etermine Efficien 
Measurements 

. 
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Fiscal Year: 

Annuat Cost of Operotions 

I interest) 
Total Annual Costs: 1 I I I 

Program category 
Total MSW sw sw Recycling Other: 

Budget Conec- Disposal 
tion 

20 
21 

Other Revenue Sources: 
Total Annual Revenues: 

(sum lines I8  - 20) 

23 I Tons of Material Managed per Year 
24 I # of Households or Clients Sewed 

22 Net Annual Costs: 
(subtract line 21 @om line 17) 

25 

26 

Total Cost per Ton: 
(divide line 22 by line 23) 

Total Cost per Househol& 
(divide line 22 by line 24) 
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t :Lr General Fund 
Rt?VeflUeS 

Full Cost Determination and Program Financing 

- Household Flat Fees - Special Obligation - Lease-purchase 
- variable Rates - Revenue - Leveraged 
- FacilitV Surcharges - Industrial Revenue - Leaseback 
- Franchise Fees - Pollution Control Revenue 

II. Solid Waste Program Financing 

Financing a local government solid waste management program can be a balancing act. A 
spectrum of revenue options i s  available t o  local governments to fimd their operation and 
capital expenditures as show m the diagram below. This section describes each of the 
hanciag options listed m the diagram and outlines their advantages and disadvantages. 
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Funding Options for Solid Waste Budget Categories 

A. Operations Financing 

Operating expenses are costs that can be covered by incoming revenues and tend to be 
expenditures that occur every year. Salary and equipment maintenance are examples of 
operating expenses. Operations can be financed through general fund taxes, an enterprise 
fund, or combined system 

1. Tax-Based Financing (General Fund) 

Traditionally, solid waste operations have been hanced by a generul&d, which is 
the general operating budget for the local government and tends to be supported by ad 
valorem (property) and sales taxes. In most North Carolina communities, at least 
some ofthe costs ofwaste management are supported by taxes. However, rising 
property taxes and competition for general fund revenues have prompted many local 
governments to look for alternative funding sources. Other disadvantages of funding 
solid waste program through the general fund include: 

Programs supported by the general fund give the false impression that the service 
is free or that additional levels of service are not more expensive. 
Residents may not understand the true cost of waste management since the costs 
are hidden in the tax structure. 
When there is no direct charge for waste collection, there is no incentive to 
reduce the use of this service or, therefore, reduce the waste stream through 
source reduction, reuse, recycling, and other measures. 

2. Enterprise Fund 

An enterprise fund is a pool of money that gathers its revenues fromuser fees and other 
sources to partially or fdly cover solid waste expenditures. The use of an enterprise h d  
can be compared to private sector financing techniques since the fund is constrained by 
earnings and other revenues. North Carolina law encourages local governments to 
"operate their solid waste management systems through use of an enterprise fund." 

Characteristics of an Enternrise Fund 

J AU costs are documented in detail for all activities of the operation. 
J Users are charged according to the cost of providing the service. 
J The service becomes, at least to some degree, self-supporting because associated 

costs are recovered through fees. 
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J They present no increase in cost to users for basic service since collections are 
transferred ftom taxes to user fees. 

J Rates can be set to provide increased incentives for source reduction, reuse, and 

J A solid waste program tends to be more fiscally accountable because it has well 
defined budget parameters. 

J Depending on many budgetary factors, an enterprise fund can partially depend 
upon general revenues to meet hancial needs. 

recycling. 

2. a. Qpes of User Fees in Enterprise Funds 

As well as generating revenues, user fees are designed to make the generator pay 
for the cost of d i d  waste management. When a user fee system is implemented, a 
number of issues should be addressed 

How fees should be set. Should they cover the fhll cost of the program or only 
a portion. 
How the fees should be structured to promote waste reduction but not so high 
as to induce illegal dumping. 
The means by which fees are collected. 
mechanisms to ass& people who cannot afford to pay. 

1) Tipping Fees 
Generators of waste are charged a fee to deposit materials at a transfer or disposal 
facility. 

Advantages of Timing Fees 

Easy to implement and simple for community to understand. 
The best single initiative a local govement can implement to promote waste 
reduction. 
Opportunity to annualize landfill and incinerator start-up and closure costs so 
that these large costs are distniuted over time and paid for by users of the 
disposal facility over the life of the facility. 

Disadvantaees of TiDDing Fees 

May encourage illegal dumping. 
Potential user dissatisfaction when initially instituted. 
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2) FlatRate 
AU customers (generally households) are charged the same price, which is based 
on the average cost of providing the service. 

Advantages of Flat Fees 

Consistent revenues. 
Easy to implement and simple for citizens to understand. 

Disadvantages of Flat Fees 

May be inequitable. 
Does not encourage source reduction or recycling. 

3) Variable Rates 
Household solid waste collection charges are based on the quantity of material 
disposed. Local govements can charge households by bags, weight, or bin size 
and offer a discount ifthe household recycles. A variable rate can be designed to 
cover the total cost of the residential solid waste collection and disposal program. 
However, because this variable rating system may result in fees too high to be 
politically feasible, some local governments set variable fees to cover only 
operational expenses or even a smaller portion of the 111 cost of the program. 
Regardless of the exact level of the fee, the system is designed not only to raise 
revenues but to provide an incentive for households to reduce the amount of waste 
set out for disposal. 

Advantages of Variable Rates 

0 The bill received by the citizen reflects the quantity of material that they 
dispose. 
Customers are provided an incentive to change their consumption patterns by 
purchasing products that are more durable or recyclable. 
The system provides an incentive for participation in existing recycling 
programs. 
Can work at both curb-side and staffed collection centers. 

Disadvantages of Variable Rates 

Requires established recycling k&astructure. 
May encourage illegal dumping. 
It is difEcult to match fees to needed revenues, especially as waste reduction 
increases. 
Initial undercharge for services may force a later, very unpopular raise in rates. 
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Educating citizens about changes in the system is an enormous challenge. 
Residents may overstuff containers. 

Variable Rate Options 

The Bac Svstem 

Refuse is placed in easily identgable bags offered for sale by the local 
government or by a vendor. Bags can be made available at convenient 
outlets such as supermarkets or convenience stores. The price of each bag 
should reflect the cost (or some portion) ofproviding solid waste services. 
Fee collection is simple for accounting and administrative departments. 
Because consumers pay for bags immediately upon purchase, billing and 
data entry only need to be collected fkom private vendors selling bags. 

The Sticker Svstem 

R e b e  is collected the same as in the past but only ifthe container displays 
a sticker or tag purchased by the resident. Administratively, stickers work 
well because they are convenient, and may not require recordkeeping 
or data entry. Residents may put out containers for collection only when 
they are W, thus, collection efficiency is maximized. Disadvantages 
include their fragility and susceptibility to theft and the logistics of 
distriiuting the stickers. 

Variablesize Container Svsteq 

Refuse is set out in one of several sizes of containers made available by the 
service provider, and different rates are charged for the different 
containers. The incentive for the citizen is to use the smallest container 
practical. C o n ” t I  . ‘es must consider the means by which variable sizes of 
cans will be collected curbside as automatic collection systems may not 
easily incorporate cans of different sizes. 

Weieht-Based Svstem 

Refuse is placed in standard containers or in bags which are weighed on 
trucks especially equipped with scales or at staffed drop-off centers. 
Billing is based on the weight collected during the billing period, or, in the 
case of collection centers, the fee could be collected on the spot. 
Some advantages of weight-based systems are that (1) they provide a 
greater incentive to reduce waste since the customer is charged by the 
actual weight of waste discarded and not by the size of the bag or can that 
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may not be filled and (2) they provide precise data for measuring source 
reduction. 

2. b. Other Sources for Enterprise Fund Revenues 

1) Facility Surcharges 
The local govemment institutes a surcharge on solid waste facilities such as 
privately operated landfills or incinerators m its jurisdiction. 

Advantages of Surcharges 

Potential large revenue source. 
Promote waste reduction. 

Disadvantages of Snrchames 

Appropriate facilities must exist within jurisdiction. 
May be politically difticult to institute. 

2) Franchise Fees 
The local government sells or auctions a fianchise area to a solid waste server such 
as a hauler. 

Local govement is relieved &om hauling responsibilities. 
Shrinks size of govemment. 

Disadvantaees of Franchise Fees 

Franchise company may not provide adequate level of service. 
Loss of local government control. 
Lack of competition may cause higher rates for households. 

3) Recycling Revenues 

B. Capital Financing Mechanisms 

Local governments may find that current revenues cannot always cover the cost of a large 
expenditure such as a facility expansion or a major new piece of equipment. In such cases, 

North Carolina Recycling Coordinators Training Course Full Cost Determinatioflinancing p. 10 



Session 5 
Full Cost Determination and Program Financing 

the local govemment may need to go into debt or ‘ “ m e ”  the expenditwe in order to 
distriiute payments for the equipment over a number of years. Depending on the type of 
program and needs, a variety of financing options ranging from bonds (which are similar 
to loans) to leases are available to local govemments. 

Factors To Consider in CaDital Financine Ootions 

‘1 

The risk related to the project and investments. 
Desirable level of project financing by government. 
Accuracy of cash flow projections. 
Ability to make debt repayments. 
The return on investment. 

1. General Obligation (GO) Bonds 

Bonds issued by the governing body. Guaranteed by the credit of the jurisdiction 
based on its ability to levy taxes and the demonstrated 111 faith of the voters through 
approval in a referendum Municipalities, counties, or solid waste authorities may 
issue GO bonds. 

1 Advantages of GO Bonds 

Backed by d e  public enws credit rating. 
Independent of risks associated with project 
Lowest interest rates. 
Lowdebt service. 

Disadvantages of GO Bond8 

0 Require voter approval. 
0 May be high risk to d e  issuing entityhaxpayer. 
0 Require higher payback in earlier years. 
0 Lost opportunity for property and income tax. 
0 Lost potential for federal tax benefits. 

2. Special Obligation (SO) Bonds 

Special Obligation Bonds are issued by the governing body, and the bond is 
secured by revenue other than taxes. Funds for SO’S may or may not come from a 
self-supporting enterprise. These bonds are often used to  h d  landfills and 
recycling facilities. 
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Advantages of SO Bonds 

Do not require voter approval. 
Revenue does not have to come firom self-supporting enterprise. 

Disadvantages of SO Bonds 

Security is not as good as in a GO Bond. 
Higher interest rate. 

3. Revenue Bonds 

Bonds issued to provide Snancing for a single revenue-generating project that are 
guaranteed by a pledge of the net revenue from the project financed. Revenue sources 
can include tipping fees, recovered material sales, energy sales, and refbse collection 
user fees. 

Advantages of Revenue Bonds 

Issued by local governments. 
a Create potential for economic development. 

Property tax base not affected. 
Potential federal tax benefits. 
Help stretch credit h e .  

Disadvantages of Revenue Bonds 

Complex. 
Shortfalls in revenue may require increased fees to make payments. 

4. Industrial Revenue Bonds (IRB) 

Bonds issued by a local govement for a private enterprise; thus, the lower 
interest available to government is passed on to the corporation. Technically, the 
local government is lessor and the private enterprise is lessee. 
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Advantapes of IRBs 

Taxexempt. 
Issuable by a public benefit corporation. 
Promote industrial or economic development. 
Bond proceeds 1easedAoaned to private company 

Disadvantage of IRBs 

often require long-term contracts. 

5. Pollution Control Revenue Bonds 

Similar to IRFh except that they are applied to pollution control equipment. 

Advantaves of Pollution Control Revenue Bonds 

Taxexempt. 

Disadvantages of Pollution Control Revenue Bonds 

Apply only to pollution control equipment. 

6. Standard Leasing 

Instead of going into debt, a local government sometimes may iind it is more 
advantageous to simply lease property or equipment. Short-term leases m y  be 
suitable for equipment while long-term leases may be suitable for land. Ifrecycling is 
involved, leasing rates can be negotiated down in exchange for recycling revenues. A 
market will sometimes provide equipment in exchange for recyclables. 

Advantages of Standard Leasing 

No debt. 
Responsiility and risk are lowered. 
Flexiile in terms of project development. 
More expedient than purchasing. 
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Disadvantages of Standard Leasing 

h e r s h i p  is never acquired. 
Site improvement may eventually revert to owner. 

7. Lease-Purchase 

Local govemment pays a set amount for a determined period and pays the balance at the 
end ofthe lease period. Maintenance is paid by either party, and the primary lessor 
provides service. 

Advantages of Lease-Purchase 

Leasing leads to eventual ownership. 
Option to back out of purchasing equipment. 

Disadvantages of Lease-Purchase 

Higher rates than for standard leasing. 

8. Leveraged Leasing 

A financial package in which a private intermedmy puts up a percentage of the capital 
and acts as a lessor; the local govemment kances the remainder through a usual 
method and acts as the lessee. 

Advantages of Leveraged Leasing 

Pass-through tax breaks. 
Pass-through low interest rates. 

Disadvantages of Leveraged Leashg 

Complex mechanism 
Community is charged for services. 
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9. Lease-Back 

Public, private, or non-profit corporations use proceeds f?om the sale of bonds to 
construct facilities that are then leased to a govement entity. At the end of the lease 
period, the title is transferred to the local government. 

Advantages of Lease-Backs 

Development agency provides capital. 

Disadvantaees of Lease-Backs 

Government or contractual operation. 

10. PubliclPrivate Financing 

Private kancmg of solid waste management facilities can often be used in conjunction 
with public hanchg to create an innovative Snancing package which distributes debt 
burden and risks among the public and private players. Participation by a public entity 
m financing arrangements adds reassurance to potential investors because of lower 
risk. ’> 
Advantages of F+ublic/Private Financinq 

0 Reduces governmental risk. 
0 Relatively easy to implement. 

Disadvantage of Public/Private Financing 

Potentially higher costs. 
0 

0 

0 

Uncertainty of continuity in service. 
Loss of governmental control over facilities. 
Risk that private company goes out of business and leaves local govement 
responsile for all debt obligations. 

C. Closing Remarks on Local Government Financing 

Financing solid waste operations and capital needs may be one of the most difEcult parts 
of implementing a solid waste management plan. Not only is it diiZcult to iden@ and tap 
potential revenue sources, it is also challenging to budget so that revenues and J 
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expenditures meet. A Full-Cost Analysis' of a solid waste management program may 
sjmplify the intricacies of a program's financial status. Also, the local government finance 
or budget office may be a very usew resource when the financing options outlined in this 
section are explored. Finally, local governments are encouraged to select financing 
mechanisms such as user fees that help internalize the costs of solid waste management. 

III. Private Sector Cost and Financing 

As with the public sector, costs for private sector solid waste management need to be 
clearly defined. A business that does not know the cost of its solid waste management 
programs puts itself at a competitive disadvantage. 

A. Cost Savings 

Solid waste costs related to the commerciallindustrial sector include costs for in-house 
handling, container purchase or rental hauling, and disposal. Source reduction and 
recycling of solid waste will be economically beneficial to businesses ifthe quantity of 
solid waste and the costs of waste handling, both internal and extemq can be reduced. 
Therefore, it is important that businesses clearly understand the current costs associated 
with waste generation. 

To determine the possible cost savings of a waste reduction program, the following 
information should be investigated 

1. Current total solid waste management costs. 
2. The potential for cost avoidance through the implementation of a waste reduction 

program 
3. Long-term solid waste management plans. 

1. Current Total Solid Waste Management Costs 

One way to evaluate current total waste costs is to itemize solid waste costs. 
Table 1 identifies the usual solid waste costs a business or industry experiences. 
Businesses may reduce these costs through the implementation of a waste 
reduction program. However, the impact of a waste reduction program may be 
" l t  to quan*. For example, costs for a source reduction program may be 
ditficult to quantify as they usually involve a onetime change in behavior or a 
change in purchasing, storage, or slnpping. Savings from source reduction may be 
most easily seen in purchasing records. However, once less waste is generated, 
costs for handling, hauling, and disposal Wiu be reduced. Costs for a recycling 

' See Full Cost Analysis Worksheet available through the NC Division of Pollution Prevention and 
Environmental Assistance. 
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program may be quantified in the same way costs for solid waste management are 
calculated. 

Table 1. Solid Waste Cost Balance Sheet 

Solid Waste Costs 

14dd A Waste fixed asset cost (e.g., dumpsters, roll-offs). 
B. + In-house waste handling costs. 

D. + Disposalcosts. 
c. + Haulingcosts. 

E. = Total Solid Waste Costs 

Reeveling Costs 
4dd F. + Recycling k e d  assets costs (e.g. balers, bins). 

G. + Recycling operational costs (materials handling). 
H. + Recycling hauling costs. 

L + Total Waste + Recvcline Costs 

Solid Waste Promam Costs With Source Reduction and Recvcling 

Subtract J. - Avoided costs for off-speczcation products. 
IC - Avoided waste k e d  asset cost. 
L. - Avoided waste hauling costs. 
M. - Avoided in-house waste operations and handling costs. 
N - Avoideddisposalcosts. 
0. - Avoided raw material costs. 
P. - Value of tax incentives for resource recovery. 
Q. - Recycling revenues. 

R = Total cost of solid waste program including waste reduction 
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Some additional information gathering may be required to complete items in this 
balance sheet. For example, ifa company does not know in-house waste handling 
costs, the number of employees, the time spent, and containers and equipment used 
to handle wastes must be examined and quantified. When these numbers are 
calculated, efforts to reduce materials handling will reflect the benefits of waste 
reduction. On the other hand, avoided waste hauling costs may not be reflected 
immediately ifbusinesses are under fixed-time contracts. S i l y ,  a fixed asset 
cost may not decrease unless the reduction is &cient to warrant, for example, 
the rental of a smaller dumpster to replace a larger unit. 

Cost Avoidance Through Waste Reduction 

Through implementation of waste reduction activities, business and industry can 
avoid or reduce certain costs. In addition to the avoided costs listed in Table 1, 
there may be other avoided costs as a result of implementing a waste reduction 
program; these cost may be quanable  or non-quantifiable. 

Ouantiiiable Avoided Costs 
Reduced raw material purchases. 
Reduced on-site collectiodstorage costs. 
Reduced off-specification products. 

Reduced treatment/disposal costs. 

Non-Ouantifiable Avoided Costs 
Reduced environmental liability (primarily associated with hazardous wastes. 

2. 

Reduced hauling costs to landfiwtreatment facility. 

3. Long-Term Solid Waste Management Plans 

Bushess and industry should discuss with local govemment the local solid waste 
management plan and its effects on current and future waste disposal. Based on 
expected f h r e  disposal costs, the cost savings of investing in a source reduction 
program should be projected and evaluated. Information to collect from the local 
govemment includes: 

The remaining life of the existing disposal facility in the community. 

Plans for the next disposal facility and the timetable for resolving disposal 
issues. 
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The current fee structure for disposal methods and future fees and fee 
structures for dqosal.  

Current expenditures on solid waste, changes from past expenditures, and 
expected changes to current expenditures. 

Current local solid waste policies including local ordinances and programs and 
plans for future policies and programs. 

The local waste stream and contniutions by local commercial and industrial 
waste. 

Examples of "environmentally progressive'' companies that are leading the way 
locally. 

To demonstrate that the local situation is not isolated, the local govemment may be able to 
provide hformation on the solid waste situation in neighboring counties and to share 
i n f o d o n  on any restrictions other counties have imposed. 

B. Financing 

When Snancing capital needs, businesses can reference some of the options listed above in 
this section. Frequently, equipment costs can be offset by revenue &om the sale of 
recyclables, or a recycling market may provide equipment in exchange for recyclable 
materials. North Carolina offers tax incentives to promote the use of recycljng and 
pollution abatement equipment: 

.3 

Special Tax Provisions for Recycling and Resource Recovery 
Special tax treatment may be available to a business for purchasing or constructing 
facilities or equipment used exclusively for recycling or resource recovery. Special 
treatment may apply to the following taxes: real and personal property tax, 
corporate state income tax, and franchise tax on domestic and foreign 
corporations. Facilities or equipment used part of the time for recycling or 
resource recovery do not q w .  

Contact: Solid Waste Section, NC Division of Waste Management, 

401 Oberlin Road, Suite 150, Raleigh, NC 27605-1350 
DEHNR, (919) 733-0692 

Tax Certification of Pollution Abatement Equipment 
NC General Statute 105, Articles 3,4, and 12 allow industries that discharge 
pollutants to the air or surface water to be eligible for tax benefits for the 
installation of pollution abatement equipment. 

Contact: Division of Environmental Management, (919) 733-7015. 

~~ ~~~ ~ ~~~~ ~~~ ~ 
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IV. Grants and Loans for Local Government and Businesses 

Below are outlined some grants and loans available to businesses and local govemments 
that may be used for implementation or expansion of a waste reduction program 

A. Businesses 

Challenge Grants for Pollution Prevention 

Annual matching grants of up to $20,000 are available to business, industry, or trade 
associations from the NC Division of Pollution Prevention and Environmental 
Assistance. The purpose of the program is to develop and implement innovative 
programs that eliminate, prevent. and/or reduce the generation ofwaste. This waste 
can be in any media: wastewater discharges, air emissions, hazardous waste, or 
industrial solid waste. Eligible projects are those that address waste reduction through 
source reduction or recycling. Proposal deadline is usually July or August. 

Contact: Industrial Assistance, NC Division of Pollution Prevention and 
Environmental Assistance, (919) 715-6500, PO Box 29569, Raleigh, NC 27626- 
9569. 

Recycling and Business Assistance Center (RBAC) Awards 

In 1994, North Carolina was awarded an EPA grant to establish an MAC. The 
Center is housed with the NC Division of Pollution Prevention and Environmental 
Assistance. Limited fimding is available for unsolicited recycling market development 
projects through the RBAC. 

Contact: RBAC, NC Division of Pollution Prevention and Environmental 
Assistance, (919) 715-6500, PO Box 29569, Raleigh, NC 27626-9569. 

U.S. Small Business Administration (SBA) Loans 
Loans are made by private vendors and guaranteed up to 90 percent by SBA. In 
addition to general business loan guarantees, the SBA provides several specialized 
loan-guarantee programs: 

Small general contractor hancing. 
Lender incentives for small loans of less than $50,000. 
Community economic development loans. 
Pollution control loans. 
Energy and conservation loans. 
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Contact: Small Business Answer Desk, I-800-8-ASK-SBA, or consult the 
telephone directory under U.S. Government. 

U.S. Small Business Administration (SBA) Pollution Control Loans 

Loans guaranteed up to $1 million can be used to  finance the planning, design, or 
installation of a "pollution control facility," defined as: 

Real or personal property likely to help prevent, reduce, abate, or control 
noise, air or water pollution or contamination, by removing, altering, disposing, 
or storing pollutants, contaminants, wastes, or heat. 
Real or personal property to be used for the collection, treatment, utilization, 
processing, or final disposal of solid or liquid waste. 
Any related recycling property when a local, state, or federal environmmtal 
regulatory agency says it wdl be uselid for pollution control. 

. 

Contact: Small Business Answer Desk, l-SOO-S-ASK-SBA, or consult the 
telephone directory under U.S. Government. 

U.S. Small Business Administration (SBA) Energy and Conservation Loans 
Small businesses involved in engineering, manufacturing, distributing, marketing, 
instaUiug, or servicing products or services designed to conserve the nation's energy 
resources are eligiile for financing under this loan program. Loans can be used to 
expand existiag facilities, to purchase equipment, etc., or to buy land for facility 
construction. 

Contact: Small Business Answer Desk, 1-800-8-ASK-SBA, or consult the 
telephone directory under U.S. Government. 

N.C. Department of Commerce, Commerce Finance Center - Industrial Revenue 
Bonds 
These bonds are h d e d  by Congress, which determines, based on population, the 
amount each state may issue annually. Bonds can only be used by manufacturing 
companies for capital expenditures, fixed assets, land, building, and new equipment. 
Bonds offer long-term, low interest financing. To be cost-effective, an issue should 
amount to at least $1.5 million. 

Contact: Commerce Finance Center, (919) 733-5297, 
430 North Salisbury Street, Room 2174, Dobbs Building, Raleigh, NC 27611 

U.S. Small Business Administration (SBA) - Small Business Innovation Research 
(SBIR) Grants 

Through a three-phase program, assistance is provided to small hi-tech enterprises to 
transfer products and services fiom the laboratory to the commercial market place. 
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Contact: Floretta FutreK North Carolina Biotechnology Center, (919) 541-9366, 
P.O. Box 13547, Research Triangle Park, NC 27709-3547 

B. Local Governments 

DEHNR Solid Waste Management Trust Fund 
The DPPEA Solid Waste Management Trust Fund funds implementation or expansion 
of waste reduction programs. Local governments may apply mdividually or for a 
multi-party grant. Applicants must provide a percentage match of requested grant 
funds. Grant cycle proposals are due in early Spring. Also, unique unsolicited 
proposal are accepted year round. 

Contact: Scott Mouw, N.C. Division of Pollution Prevention and Environmental 
Assistance, (919) 715-6500, PO Box 29569, Raleigh, NC 27626-9569. 

C. Local Governments and Businesses 

NICE3 - National Industrial Competitiveness Through Energy, Environment, 
and Economics 

The U.S. Department of Energy and the EPA have allocated $2.5 million to fund 
innovative demonstration projects that advance competitiveness through energy 
efficiency, waste reduction, and pollution prevention. Federal grants may range up to 
$425,000 per project. Non-Federal funding must equal or exceed Federal 
contribution. Both industrial and non-industrial entities (local governments, non-profit 
organizations, businesses, individuals, and State and private Universities) are eligible. 
As all project proposals must be submitted through certain State agencies, the NC 
Division of Pollution Prevention and Environmental Assistance is soliciting pre- 
proposal summaries for review. Contact DPPEA for details. 

Contact: Industrial Assistance Section, NC Division of Pollution Prevention and 
Environmental Assistance, (919) 715-6500, PO Box 29569, Raleigh, NC 27626- 
9569. 

Wrap Up 

Only through understanding the full cost of solid waste management can local 
governments (1) 
funding sources to meet program financial needs. 

the efficiency of its program and (2) develop the ideal mix of 
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WHAT WILL BE YOUR FIRST STEPS IN CONDUCTING A FULL COST 
ANALYSIS OF YOUR SOLID WASTE MANAGEhENT PROGRAM? 

Exercise: Watsamatta County and its Municipalities 

The towns and the county of Watsamatta County are having a joint planning session to 
help coordinate the regional Solid Waste Management Plan. At this meeting, each local 
government will present the status of its of solid waste management program and its ideas 
for the hture. 

Before attending the meeting, the solid waste contingent of each local govemment will 
analyze the 111 cost of its budget for the previous year and use these results to plan for the 
future. 

Be prepared to present the following at the group planning meeting: 

J Major program categories (cost centers) of your local government's solid 
waste program. 

J Cost per ton of each program category, along with the challenges in 
performing your full cost analysis. 

J Given the results from your full cost analysis, how do your propose to 
improve your existing program? 

J What one new program will you consider to implement? Why? 

J Develop a simple budget for the new initiative. 

J How will you finance any expansions and your new initiative? 
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COST AVOIDANCE ANALYSIS 

STEPS IN A COST AVOIDANCE ANALYSIS 

Shows a more realistic picture of total waste costs 
Provides framework for evaluating waste reduction options 
May reveal inefficiencies and unnecessary costs in current system 
Provides baseline for measuring cost effects of waste reduction 

1. Assess Total Current Waste Disposal Costs 
11. Assess Total Proposed Waste Reduction Costs 
111. Assess Cost Avoidance Effects of Waste Reduction 
IV. Assess Revenues and Other Benefits from Waste Reduction 
V. Summarize Cost Avoidance Analysis for True Economic Picture of Waste Reduction 

I. ASSESS TOTAL CURRENT WASTE DISPOSAL COSTS 

Total Waste Costs = A + B + C + D 
A = Waste Fixed Assets (e.g., dumpsters, rolloffs) 
B = In-House Waste Handling 
C = Hauling Costs 
D = Disposal Fees (tipping fees) 

II. ASSESS TOTAL PROPOSED WASTE REDUCTION COSTS 

Total Waste Reduction Costs = E + F + G + H 
E = Recycling Fixed Assets (e.g., balers, bins) 
F = Recycling Operational Costs (material handling) 
G =Recycling Hauling Costs 
H = Process Modifications or Other Changes 

111. ASSESS COST AVOIDANCE EFFECTS OF WASTE REDUCTION 

Total Costs Avoided = I + J + K+ L 
I =Avoided Waste Fixed Asset Costs 
J = Avoided Waste Hauling Costs 
K = Avoided In-house Waste Operations Cost 
L = Avoided Disposal Costs 

IV. ASSESS REVENUES AND OTHER BENEFITS FROM WASTE REDUCTION 

Total Revenue and Other Benefits = M + N+ 0 + P 
M = Revenues fiom Sale of Recyclables 
N = Value of Tax Incentives for Resource Recovery 
0 = Improved Efficiencies in Production 
P = Reduced Purchases and Inventory Costs 

V. COST AVOIDANCE PICTURE OF WASTE REDUCTION OPTIONS 

+Current Waste Disposal Costs 
+ Proposed Waste Reduction Costs 
- Costs Avoided kom Waste Reduction - Value of Revenues and Other Benefits 

Net Bottom Line Effect of Waste Reduction Options 



TYPICAL SOLID WASTE CHARGES BY HAULERS 

An understanding of the general cost of solid waste services to businesses and industries can be critical to 
helping them explore waste reduction options. Source reduction and recycling can help business or 
industry reduce the number and/or size ofdisposal containers it rents or owns, and can help reduce the 
number of pickups or hauls it needs for disposal of wastes. Reduced disposal charges can help them cover 
expenses related to waste reduction (such as the cost of a baler). 

The following sheet shows “ballpark” figures for typical solid waste charges by private haulers to 
commercial and industrial clients. Actual charges depend on local conditions, competition, level of client 
demand, and local tipping fees. 

Charges are broken down here by four items of cost: Monthly Rental, Pick-up or Per-dump fees, Hauling 
fees, and Tipping fees. Haulers generally charge all itemized costs as a single billed fee per month. 

MONTHLY RENTAL OF CONTAINERS 
* 

Container sizeltype Average Monthly Rent -- 
4 cubic yard front-loading box $15 
6 cubic yard front-loading box $15 
8 cubic yard front-loading box $20 
30 yard roll-off container $60 
40 yard roll-off container (open-top uncompacted) $60 
40 yard roll-off container (compacted, including compactor) $275 

PICK-UP (PER DUMP) CHARGES - MONTHLY TOTAL CHARGES (not including tippings fees) 

Dumping Schedule 
Oncdweek Twice/week Threelweek Container size 

4 cubic yard front-loading box $40 $70 $80 
6 cubic yard front-loading box $40 $70 $80 

- --- 

8 cubic yard front-loading box $40 $70 $80 

HAULING CHARGES 

Large, bulky containers, such as compacted or uncompacted rolloffs, are charged for each time they are 
hauled to a disposal facility. 

Typical hauling charge Once/week haul Twic6lweek haul Threelweek haul 
Range of monthly costs to facility (four weeWmonth) 

$600 - 960 $900 - 1440 $75-120 per haul $300 - 480 

Hauler will append the tipping fees for each load to the charge; tipping fee charges are nc!l included here. 

TIPPING FEES 

Haulers will also need to cover the costs of tipping fees in their charges. For roll-off loads, the direct 
expense of the tipping fee at the scale is appended directly to the bill. For front-load containers, haulers 
figure around 100 to 120 lbs. per yard in the box. ’Thus they would charge 100 Ibs x yard size of 
container x weekly number of dump* x 4.33 (average weeks in a monthly), all divided by 2000 (lbs in a 
ton) x local tipping fee. 

OTHER EXPENSES 

Container purchase prices (approximate) 

4 cubic vard 6 cubic vard &&&ygd 30 vard open-tQp 
$350 $475 . $600 $2000 $2800 

North Carolina Office of Waste RedLCtion 3825 Barren Drive. Raleigh, NC 27609 (919)571-4100 
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Session Preview 

Every coordinator should begin a recycling program with a thorough understanding and 
assessment of markets for the materials to be collected. This session discusses the importance of 
markets, the shucture of the marketplace, and methods to assess the marketplace as it relates to 
the program In addition, this session also takes up the effects that processing, materials 
transport, and procurement have on markets and the quality of hished products. 

Importance of Markets and Marketing 

Without markets, there can be no recycling. A market is the physical altemative to disposal of a 
solid waste material. It is impoaant to understand the distinction between a 
marketing. 

A market is a buver (or buvers! of materials. The market determines the material that can be 
collected and the way it must be processed. The market will provide specscations which must be 
followed so that the end manufacturer can ensure a quality end product. The market may 
manufacture the end product or act as a broker and sell the material to the end manufacturer 
Stable markets are critical to recycling programs. 

Marketing is the act or process of transferring or selling a recyclable material. It involves br ineg 
together the market(s) and collector(s) of recyclable materials. A recyclable material is 
considered marketed - but not necessarily recycled - when ownership of or title to the material 
changes hands. 

and 

7) 

Structure of the Marketplace 

The marketplace consists of end users, ie.,., handlers, processors, and brokers, and the businesses 
and organizations that supply materials to these end users. 

Key Definitions 
End User - A company or organization that incorporates recycled materials into products it uses 

or manufkctures. An example of an end user is Carlisle Plastics, Inc., Battleboro, N.C. 
Carlisle purchases post-consumer HDPE and LDPE (collected in community recycling 
programs) and remanufkcturers the plastic into three separate product lines: ECO-CHOICE 
trash bags (55% recycled materials, 30% post-consumer); Ruflies trash bags (100% recycled 
materials, 25% post consumer); and FILM-GUARD plastic sheeting for construction and 
agricultural applications (75% recycled materials, 25% post-consumer.) The recycling loop is 
completed as the remanufactured products are purchased by consumers. 

Nor& Carolina Recycling Coordinators Trattung Course Markets,~. 1 
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Processor - A company or iirm that prepares recyclable materials to meet the specifications 
required by end users, for example, by sorting, densifying, and packaging materials. 
Processors may market the processed materials to a broker or end user or may use the 
processed materials themselves. Paper Stock Dealers Inc., Durham, N.C., purchases 
corrugated cardboard, newspaper, and office paper and prepares it for re-manufacture at a 
paper mill. 

Handlers/Collectors - A company, organization or local govemment that physically collects 
and/or recovers recycled materials directly fiom resident@ commercidinstitutiond or 
industrial sources. Pitt County is an example of a local government that handledcollects 
materials: the County operates (1) a curbside recycling program, (2) staffed convenience 
centers, and (3) commercial/industrial recycling and exchange programs. 

Broker - An agent or firm that purchases recycled materials and facilitates their processing and 
transport to an end user. A firm may function exclusively as a broker, in which case it does 
not take possession ofthe materials, or it may serve multiple hctions,  i.e., as a processor 
and a broker. 

All markets except the end users are considered "intermediate" markets because they act as links 
between collection or recovery of materials and their transformation into new products. 
Recyclables are commodities, and like many commodities, the higher value materials tend to 
attract the greater the number of intermediate players.' 

Examples: 

) 

Recycled Newsprint. In the recycled newsprint marketplace, recovered newsprint is 
either shipped directly to an end user by the handler or transferred to a processor. 
The processor usually bales the newsprint for ease of handling then ships the material 
to an end market. 

Scrap Metals. In the scrap metals marketplace, the scrap dealers are the principal 
intermediaries between recovery and the end users. 

Demand - Demand for recycled materials is driven by the consumers who purchase products with 
recycled content and/or by an end user's preference for recycled materials over virgin raw 
materials. 

'Note: Markets do not almys pay for materials and in some cases, they may charge to take materials. However, 
it may still be profitable to incur the cost of recycling the materials in order to provide services and avoid 
other costs. 
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&JPJ& - Supply of recycled materials is provided by consumers who participate in programs 
operated by handlers /collectors or by waste generators who implement programs to recycle 
certain materials. 

How the Market Works 

In the complete recychg loop, materials are collected, processed, marketed, may be 
processed a g e  remanufactured, and sold as a new product. 

Materials may flow from generator to end user through different paths. 

Residential Material Flow to Market 

First Stage Processing 
remove c€niaminants, Soli, 
separate, bulk stme, box 
m, bale, d, dauufy 

Households 

I End UserRe-Manufacturers 
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Business, Commercial, and Industrial Materials Flow to Market 

Collection Truck 

I> End User/ Re-Manufacturers 
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Assessing the Marketplace - Phase I 

The market for collected material must be sustainable. This consistency requires an assessment of 
the marketplace for a specific material under consideration for recovery. The following is the 
most important issue to be determined in this assessment: 

There is su€Ecient demand on a long-term basis for the material to be absorbed 
by the market for the volume that will be collected from the community. 

After this thorough assessment, local govemments should be convinced that once they begin 
collecting the material, it is unlikely that they should have to stop because the marketplace fails to 
accept the material. 

While conducting this determinatioq coordinators should address several questions: 

1. The number of processors serving the area and their specifications. 

2. The time the market for the material has been in existence, ifthe buyer can provide 
references, and ifthere is a well established market. 

) 

3. Will potential markets agree to accept the materials for an extended period of time. 

4. The number of end users for the material serving the area and their specifications for 
the mated,  their maximum capacity, the percentage ofthis capacity that has been 
attained, and ifthere is additional capacity planned for the foreseeable future. 

5 .  Ifmaterials will be processed at the local government's facility so that it can market 
directly to the end user, and, thus, skip an intermediate processor. 
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Assessing the Marketplace - Phase II 
When coordinators are assessing the marketplace, it is very important that they discuss all the 
questions they have prepared and then ask ifthere are other items that should be discussed. Most 
reputable markets will have everything spelled out in a contract, although a contract is not always 
necessary to market materials. Coordinators should be wary of markets that do not have 
requirements or say that they can accept any and everything. 

1. Evaluating a Processor, End User, and/or Broker 

At a minimum, the following information should be obtained fkom a potential processor. 

+ Location, including shipping and mailing addresses and telephone and fax numbers 

+ Specifcations of materials accepted. (1) Commingling: ifprocessor accepts more 
than one material type, can materials be commingled in packaginghorage; for 
example, aluminum and steel cans collected and stored together and/or all plastics 
collected and stored together. (2) The acceptable level of contamination. (3) Will the 
local government be expected to screen the materials before shipping. (4) The 
mini" tonnage that must be collected before shipping. 

+ The amount the processor will pay for the materials 

+ Terms of Freight on board (FOB). Will the processor provide trucks and labor to 
come to your dock (FOB your dock) to pick up the materials, or will you have to ship 
the materials to hisiher dock (FOB hisiher dock). 

+ Length of agreement, i.e., will the processor commit to a long-term arrangement. 

+ Storage Containers, i.e., will the processor furnish them. 

+ Length of notice provided ifthe processor decides to stop taking the recyclables. 

Note: When evaluating a broker you should also question years experience with the material and 
also what the payment te rm are. For example payment terms can vary from 15 days fkom ship 
date, to 45 days from end of month that ship date is in! 

North Carolina Recycling Coordinators Training Course Markets, p. 6 
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Market Access: Processing and Transport 

In selecting the market outlet best for a recycling program, coordinators must weigh each market 
m terms of processing and transport requirements, the local govement’s resources, and the 
associated costs. Processing and transportation of materials are inherently linked. The greater the 
distance materials must be shipped, the greater the need for densified loads, i.e., higher levels of 
processing and aggregation of materials. 

Example: 
Ifa local government chooses to market its old newsprint directly to an end user, it will 
enjoy the benefits of higher prices paid for the material. The tradeo& here include 
additional costs incurred for processing the material to end-user specifications and 
administration of the transportation and marketing. In addition, the end user will probably 
want some assurances about a consistent supply of relatively large volumes. 

To compare the relative costs between markets, the following variables must be 
considered 

Codton of processing 
+ codton of transportation 
- revenuedton 
= cost of utilizing market. 

These costs can be computed with the following equation: 

Where: 
P I+  T1 -R1=C1 

Pi = codton ofprocessing 
T i  = codton oftransportation 
R1= revenuedton 
C 1 = cost of utilizing market 

If one or more of the variables are equal among market outlets, only the remaining 
variables require comparison. 

Discussion questron? where wuuldyou go to get this cost information? 

North Carolma Recycling Coordmtors Twmng Course Markets,~ 7 
\ 



Session 6 
Recycling Begins With Markets 

In addition, ifa market quote Itom one market outlet is FOB your dock, the transportation costs 
will not factor into the equation for that market outlet because they have been incorporated into 
the quote. 

Market Development and Procurement 

As stated, recycling is market driven. In fact, recycling is possible only because a demand other 
than disposal exists for these materials. Therefore, the continued health and expansion of 
recycling depends on consumers of recycled goods. Ifwe participate in the recovery of 
recyclable materials fiom the waste stream, we must also support the markets that make this 
activity possible. 

How Local Governments and Businesses Can Support Markets 

To the greatest extent possible, buy products that contain recycled materials and that 
are made with post-consumer recycled content. 

Where practical increase the cost effectiveness of buying recycled products by 
combining purchasing efforts with adjacent cities and counties, purchasing off state 
contract, or forming business cooperatives. 

Purchase products that may be reused or recycled in the community. 

Whenever relevant, show preference for contractors who use recycled materials in 
their work. 

Encourage others to buy recycled products. 

Adopt a procurement policy for recycled-content purchases. Such a policy may 
include price preferences, set-asides, purchasing goals, and requirements that bidders 
disclose percentages of recycled-content. 

0 Make a commitment to collect and supply the largest quantity possible of economically 
valuable raw materials fiom you community's recycling propam Strive for growth in 
recovered tonnage each year. 
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Factors To Consider in a Buy-Recycled Program 

Price References. Recycled-content products may sometimes be more expensive than those 
man&ctured fiom virgin materials. Price preferences included in procurement policies set a 
ceiling on the amount of increase procurement agencies may spend for recycled-content 
products. Most ofthe policies with price preferences specify a 5- to 10-percent preference. 
This policy means that agencies may favor recycled-content products ifthe total price does 
not exceed by more than 5 or 10 percent the low-bid quote for a non-recycled product. 

Set-asides. A procurement policy may specify a minimum portion of recycled-content products to 
be purchased. This number is dehed as a set-aside. 

Purchasing Goals. These goals-may include two elements and are most often directed at paper. 
One element is that a percentage of total paper purchases be recycled paper. Another 
specifies a percentage for recycled content. For instance, a goal may require that 10 percent 
of the total purchase of paper be recycled paper by a set date and that the paper must contain 
no less than 25-percent post-consumer fibers. . 

) Post Consumer Materials. These are materials which have "passed through their end usage as a 
consumer item" (Federal Register 1988). 

Increasingly, local governments are recognizing the need to purchase recycled-content products in 
order to support the recycled materials marketplace. Some govemments have discussed "closed 
loop" arrangements with end users, ie., ifthe end user buys their recycled materials, they will buy 
the end user's finished recycled-content product. 

State Government Model 

On Apd 22, 1993, Governor Hunt signed Executive Order Number 8, "State Government 
Recycling, Reduction of Solid Waste, and Purchase of Products With Recycled Content." All 
State agencies are required to maximize their efforts to purchase and use products made wholly 01 

m part fiom recycled materials. On an annual basis, goals were established to increase the 
purchase of goods and supplies made fiom recycled materials by specified percentages. The 
Order also requires that each state agency report on an annual basis the amounts and types of 
recycled products purchased. 
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Examples of Recycled Content Products Purchased by State Agencies 

Bituminous concrete 
Re-rehedoil 
Retread auto and truck tires 
Flooring fiom recycled tires 
Other recycled rubber products 
Writingpapers 
Towels 
Computer paper 
Copypaper 
Recycled plastic products (plastic channel posts, plastic garbage bags and trash cans, 
polyester carpet) 
Recycled aluminum products (license plates, a l u "  guardrails, which are 100- 
percent post-consumer) 
Steel (highway postdgrates and fence, channel posts on roads) 

Note: A program has been implemented m which local governments may purchase recycled- 
content products on state contract. For more information contact: 

Betsy Watson 
Local Government Purchasing Program 
Division of Purchase and Contract 
NC Department of Administration 
116 W. Jones Street 
Raleigh, NC 27603-8002 
(919) 733-3581 
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North Carolina Market Development Efforts 

The Department of Environment, Health, and Natural Resources in cooperation with the 
Department of Commerce was selected by the U. S. Environmental Protection Agency to 
establish a Recycling and Reuse Business Assistance Center (RBAC) for North Carolina in the 
W c e  of Waste Reduction. 

Below are the primary goals ofthe RBAC. 

1. To increase interaction of economic development and solid waste management 
professionals. 

2. To increase end-use capacity for utilizing recovered materials. 
3. To mcrease demand for products made *om recycled materials. 
4. To recruit intermediate processors and end users ofrecycled feed-stock to North 

Carolina. 

For more information about the RBAC, contact Matt Ewadinger or John Nelms at the 
Office of Waste Reduction, 1-800-763-0136. 

Wrap Up 

Your recyclable materials are the products of your recycling program. It's your job to sell them. 
Even though it may sound ludicrous, the marketiug of a pound of PET is similar to selling a box 
of detergent. It is most important that every aspect of your program focuses on the fmal 
sale of your product. Recovery, processing. and transportation components should all be 
directed by the marketing goal. 

In what ways would your program change if it were designed with marketing as a number 
one priority? 
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EXERCISE To Market, To Market... 

Which ofthe following two marketing scenarios would be best for your recycling program? Be 
prepared to justify your answers using what we have covered m the last hour. 

Marketiw Old Newsuauer 

Scenario No. 1: Marketing To an End User 

Must be baled (minimum of 1,500 lbs/bale) 
$lOO/ton 
FOB end user's dock 
Minimum 6 tons per dropoff 
Must sign &month contract. Price will be renegotiated at end of contract. 

* Only wants ONP and will accept anything which is normally delivered with a daily newspaper * Contaminants include glass, plastic containers or bags, string, and brown paper bags. 
*Must conform to ISM scrap specifcation circular 1991, No. 6 News, as follows: 

1. Prohibitive materials may not exceed 112 of 1%*. 
2. Out-throws are defined as other papers which are "unsuitable for consumption as the grade 

specifled."* 
3. Prohibitive materials are materials which by their presence render the associated package (bale) 

unusable as the grade specified. * ) 

Scenario No. 2: Marketing to a Processor 

Must be loose in bulk containers 
Processor provides roll-offs 
Charges $30. for pick-up 
Pays $25/ton, can adjust price monthly based on market trends 
FOB your dock 
No contract required 
Will also take mixed household paper in roll-offs, separate from O W .  Charges $30. per pick-up. pays 
$5/ton. 

* Will accept anythmg which is normally delivered with a daily newspaper. * Contaminants include glass, plastic bags and containers, string. (Brown paper bags are OK). 
*Must conform to ISRI scrap specification circular 1991, No. 6 News, as follows: 

Prohibitive materials may not exceed 112 of 1%* 
Outthrows are defined as other papers which are "unsuitable for consumption as the grade 
specified."* 
Prohibitive materials are materials which by their presence render the associated package (bale) 
unusable as the grade specified.* 

1. 
2. 

3. 

*IosflWc of Snsp R q d q  Bdwtis. Inc, Snrp S p 5 3 d o n a  & d m  1991 
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"1 Discussion Questions for ONP Scenario 

I .  How can you decide ij-you can aflord a baler? 
How much ONP will you generate in a month? 
Couldyou obtain more from surrounding counties? 
Couldyou also bale other materials to receive more revenue? What materials? 
What could happen to your contract afrer 6 months? 

2. How much does ah11 roll-of of ONP weigh? 
Is this going to be a problem going d m  the road? 
How will your cost per pick up balance with your revenue? 
Haw much mixed householdpaper do you think you could collect? 
What will the costs and benefits of collecting it be? 

The blank space below can be used to jot down your thoughts! 

... '1 
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Marketing Plastics 

Scenario No. 1: Marketing To a Processor 

Your processor will accept commingled bottles of PET (#1) and natural and colored HDPE (#2). 
It will be okay ifthere is some PVC (#3) and custom (non-soft drink) PET mixed into the bunch. 
The processor asks that you do not advertise that you can accept the PVC, but he does encourage 
the collection of the custom PET. 

The processor will pick up the plastic, but the only storage container he accepts is a 30-yard roll- 
of€, The processor will provide a roll-off and collect it when 111. It must be covered with a t q  
ifit is located outside. You will be charged $30 per pick-up plus $O.O2Ab processing fee. He 
wants a one-year contract. 

Scenario No. 2: Marketing To an Intermediate Processor or End User 

This market will accept PET (#1) custom and soft-drink and HDPE (#2) natural and colored. It is 
very strict about PVC contamination. The plastic must be separated mto three grades: PET, 
natural HDPE, and colored HDPE. The plastic must be baled and will be picked up in an 
enclosed trailer. Ifthe bales are stored outside, they must be kept clean and dry. The baled 
plastic can be commingled within the trailer. 

Prices follow national trends. Cmently, these are %0.25Ab for PET, $0.12Ab for natural HDPE, 
and $.02Ab for colored HDPE. FOB your dock. There is no contract and no price guarantee, but 
the market agrees to never charge a pick-up fee. The worst case scenario is that you will get 
$O.OOAb for the material. 

Discussion Questions: 

1. How many pick-ups will be neededper month? 
How will material be deposited into roll-offs? Can you put roll-offs directly at 
convenience centers for public use? 
What are the benejts and draw-backs of that scenario? 
What happens if there is too much contamination? 
How will pick-up costs be paid? 

2. At what price does it pay to sort and bale? 
What is your per/lb cost to sort and bale? How do you$& this cost? 
How long before you actually generate a cash flow? 
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Highlights of "Buy Recycled" Resolutions 
from North Carolina Local Governments 

September 1993 

Clf47pdHill 
Date Efective: July 10,1989 
The resolution supporls and encourages the use of paper products made of recycled paper fiber and direas 
the Town to purchase such products when feasible. Declares that it is the intent of the Town to commit to 
using Rcycled paper products and sets a goal to buy a minimum of 75% of paper products that contain 
rccyded papa. Authorizes the Town Manager to develop and implement a policy for purchasing paper 
products containing recycled paper f i b .  The resolution Sat- that it is the goal of the Town to become a 
kader in the State of North Carolina and in the nation in the percentage of recycled paper products used 
b a m d d p a l i t y .  
Contact Blair Poll& (919) 968-2788. 

CR?bOrO 
DateJXeclk Angust 15,1989 
The resolution authorizes the Town Manager to support and encourage the use of paper products made of 
recycled paper fXw and to direct the purchase of such products by the town when feasible. The Town 
Manager is authorized to develop and implement a policy for purchasing paper products containing 
recyded paper fiber. 
Cantact Sarah Williamson (919) %8-7705. 

c h a i h  coctnty 
DatcEtfective: February 19,1990 
The resolution directs Chatham county -to 1) use recycled paper for its letters, copies, reports, 
other publications, and computer pam 2) use recycled paper products for the maintenance. merit - 
for example, paper towels, and 3) the resolution directs the County Manger to write the School Board 
asking it to do the same. 
Contact Manhew Young (919) 542-8255. 

cmy 
DateEff& June 14,1990 
The resolution rqnires all Tom stationery, all copier paper, and all other printing done by the Town be 
done OII recycled paper. The. Town purchasing Division st& all recycled items available on state 
conhact and contiEes to replace non-recycled items with recycled ones whenever possible. 
h c t  Kim Fisher (919) 469-4092. 

Pasquotank county 
Date E&ctive: November 5,1990 
The resolution urges passuotank county Departments to purchase recycled products as long as their price 
does not exceed the price. of non-recycled products. (Amended earlier resolution which resolved to 
purchase recycled materials so long as the cost of prodncts made fhm recycled materials does not exceed 
the cost of similar prcducts not made fhm recycled materials by 10% Original resolution passed 
September 17,1990.) 
Contact Maureen Colwell(919) 335-9079. 
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Asheville 
Date Effective: April 23, 1991 
The resolution supports thE United States Council of Mayors "Buy Recycled" campaign and the 1991 
Earth Day Challenge to United States' cities and towns to purchase products with recycled content. The 
resolution sites N.C.G.S. 13OA-309.14 (0 as a precedent for preferential purchasing of recycled products. 
The section states, 

"AU State agencies, including the Department of Transporlation, and the Department of 
A d " t i o q  and units of local government, are requhed to procure compost products when 
they can be substituted for, and cost no more than, re- soil amendment products, provided the 
compost products meet all applicable State standards, specifications, and rules. This product 
preference shall apply to, but not be limited to, the c o " t i o n  of highway projects, road rights- 
of-way, bighway planting projects, recultivation and erosion control programs, and other 
projects." 

. .  

The resolution allows for prefwntial purchasing of recyded products and supports the concept that for 
recydiig programs to be effective, markets must be developed for products that incorporate post-consumer 
materials in their manufacture, are r e d l e ,  or are designed to be recycled. 
Contact: Wcki Heidinger (704) 259-5629. 

Belnwnt 
Date Effective: September 9, 1991 
The resolntion sets a precedent and direas the City to purchase recycled goods when possible as long as 
the gods are cost competitive. 
Contact: Mozelle Lingafeldt (704) 825-5586. 

Lincoln County 
DateEf&&w: April 6,1992 
The resolution endorse and accepts the challenges of the "CORE" (County OEces Recycle 
EmirOnmen~y) program. One stated purpose of the "CORE" program is to create demand for recycled 
productsanddirectstheCountytopurchase25%ofall 05cepaperwithrecycledmaterial 
Contact Tim Morgan (704) 736-8477. 

Whke Forest 
Date Effective: September 15,1992 
The resolution direds the. Town to buy and use products made with recycled materials and that are 
reasonably cost competitive. Cost competitive is defined as products that are no more that 10% more 
expensive than the non-recycled product alternative. Preference is given to produas with post-consumer 
content The resolution directs the Town to coordinate purchasihg activities with other gwemen t s  to 
promote recycled product purchasing and directs the Town Adminimator to review the Town's 
purchasing needs and specifications to identify feasible new opportunities to specify and purchase items 
with recycled material. The resolution also a u t h o r k  the Town Administrator to establish administrative 
policies and procedures regarding purchase of items made with recycled materiaI. 
Contact: John Johnson (919) 556-2024. 
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Date Effective: December I, 1992 
The resolution states that the County shaII buy and use products needed for County seMcgs made with 
recycled products. The County has the optioq on a case by case basis, to consider purchasing recycled 
produUs not to exceed 10% premium over a virgin product. Preference is given to products with post- 
consumer recycled content The resolution direas the county to wordinate purchasing activities with 
other governments to promote recycled product purchasing and directs the County Manager to review the 
county's purchasing needs and specifications to identify new opportunities to Speciry and purchase items 
with recycled materiaL The resolution authorizes the County Manager to establish administrative polim 
and pmcedures regarding purchase of items made with raycled material. 
Contact Phil Carter (919) 856-6835. 

Greensboro 
Date Effediw April 29,1993 
The Isolution suppoas and encourages the development and implementation of practices and policies 
which hutha the aims of ncycling and waste reduction within City govement opemtions. The 
"Recycling and Waste Reduction Policy" directs all City Deparunents to maximize procurement of 
recycled products. The policy direas the Purchasing Department to identify products made from recycled 
materials that meet appropriate standards for we by City Departments. The policy directs the City to 
publish a list of recycled products awilable on City contract annually and distribute the list to all potential 
p u r c h a s e n  to increase awareness ofopportunities to purchase recycled products. City Departments are 
direded to purchase and use recycled paper for all reports, memoranda, and other documents whenever 
possible. The policy authorizes Departments to request purchase of recycled products if the cost of the 
recycled product does not exceed the cost of the virgin product by more than 5 to 10%. (Final approval of 
purcbase orders should be detennined by the Purchasing Division.) 
Contact: Jerry Bulla (919) 313-2787. 
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Table ES-1 
PLASTIC RESIN CHARACTERISTICS, MARKETS, AND PRODUCTS 

Resin Name Characteristics Primary Product Markets Product Examples 

Low-Density Polyethylene 
(LDPE) 

Polyvinyl Chloride 
(PVC) 

m r 
N High-Density Polyethylene 

(HDPE) 

Polypropylene 
(PP) 

Polystyrene 
(PS) 

Polyethylene Terephthalate 
(PET) 

Moisture-proof; inert 

Clear; brittle unless 
modified with plasticizers 

Flexible; translucent 

Stiff; heat- and chemical- 
reeistant 

Brittle; clear; good thermal 
properties 

Tough; shatterproof 

Packaging Garbage bags; coated 
papers 

Building and construction; 
packaging cooking oil bottles 

Construction pipe; meat wrap; 

Packaging Milk and detergent bottles; 
boil-in-bag pouches 

Furniture; packaging Syrup bottles; yogurt tubs; 
office furniture 

Packaging; consumer products Disposable foam dishes and 
cups; cassette tape cases 

Packaging; consumer products Soft drink bottles; food and 
medicine containers 

9 &, a 
PETE HDPE V f - b E  PP PS OTHER 





(301) 333-2730 Fax: (301) 333-2721 

BUYING RECYCLED PRODUCTS Richard Keller 

OVERVIEW 

The homeless garbage barge demonstrated the 
severity of our solid waste problems. The US. now 
handles the equivalent of approximately 58,Mx) barge 
loads (or about 180 million tons per year) of municipal 
solid waste. To make matters worse, landfiIl costs are 
already S20-150 per ton and rising, and the number of 
U.S. landfills decreased 50% in between 1979 and 1986. 

The U.S. Environmental Protection Agency (EPA) 
has established a national goal of 25% recycling by 1992 
By the end of 1990, thirty-three states and the District of 
Columbia (D.C.) had comprehensive recycling laws. 
Thirty states and D.C established goals 10 recycle 15%- 
50% of the waste stream. While the programs have 
laudable goals, they will not succeed unless markets for 
recyclable materials are sunlcient 10 handle the increased 
volumes. 

Recycling involves three distinct steps: collection, 
manufacturing and use. p e s e  steps are represented by 
the three arrows in the traditional recycling symbol.) The 
three elemenis must be in balance. if we. are to fully 
realize recycling's potential for waste management, energy 
conservation, and resource conservation. Merely 
collecting recyclables is not recycling. Recycling does not 
occur until a product made from recycled materials is 
actually used. 

According to the NationaI Institute of Governmental 
Purchasing, government purchases reprcscnt 20-21% of 
the Gross National Product (7%-8% Cederal, 129~13% 
slate and local). Governments can have a significant 
effect OR the market by buying recycled products 
Governments also have an important role in influencing 
private purchases, both through leadership by example 
and through their standards and spccifications. Thus, 
government can influence private groups, from non- 
profits 10 Fortune 500 companies, to use recycled 
products. 

AI the federal level, Section 6W2 of the Resource 
Conservation and Recovery Act, as amended, requires 
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purchasing programs for recycled products by federal 
agencies, and by stale and local agencies and contractors 
using appropriated federal hmnds. The U.S. EPA has 
published five recycled product guidelines (paper and 
paper products, re-refined oil, retread tires, building 
insulation products and fly ash in cement and concrete). 
The guidelines include guidance on specifications, 
minimum content standards and recommendations on 
establishing a procurement program. EPA is also 
examining the feasibility of guidelines for building and 
construction materials, rubber products, asphalt rubber 
and yard waste compost. Information on the guidelines 
and federal implementation can be obtained by contacting 
the EPA procurement guideline hotline at 703-941-4452 

At the state and local level, all 50 states and the 
DisIrict of Columbia have laws, executive orders or 
policies that favor recycled products. Over 100 local 
governments also favor recycled products. Just 4 years 
ago, only 13 states (representing 46% of the population) 
had been identified. These programs include general 
statements favoring recycled products, goals, set-asides, 
price preferences, specification review and other methods 
to favor recycled products. Regional efforts are also 
beginning, such as those by the Nodeast  Recycling 
Council, the Baltimore and Metropolitan Washington 
Councils of Governments and the States of Minnesota 
and Wisconsin. 

IMPORTANT PROGRAM ELEMENTS 

In order to establish a good program for buying 
recycled products, organizations should include the 
following key elements: 

1. Commitment to buy - Organizations must establish 
a & to buy recycled products. This commitment is 
necessary to provide leadership to users and to convince 
manufacturers that a consistent, long-term demand exists 
so that they can invest in recycling equipment. 

2 Review purchasing speci&ations - AI1 specifications 
must be reviewed to eliminate prohibitions or limitations 
against recycled products. In addition, more subtle 
obstacles to purchasing recycled products, such as 

printed on recycled and recyclable paper 
................................................................... 



brightness levels for paper, must be identified and 
revtsed 

3. Common definitions and percentages - 
Organizations should use ensting minimum content 
standards and definitions, such as those established by 
the U.S. EPA or the Northeast Recycling Counal. 
Manufacturers cannot supply different products to the 50 
states, 83,166 local governments, and thousands of private 
organizations By making one product, manufacturers can 
produce shelf items instead of specialty items, lowering 
the cost of production. 

4. Variety of ptuducts - Even though paper makes 
up the largest percentage of the waste stream, buying 
recycled paper alone will not solve the solid waste 
problem. Organizations should consider buying a variety 
of recycled products, including but not limited to, paper, 
oil, plastics, auto parts, compost, aggregate, insulation, 
solvents and rubber products. Organizations should also 
consider recycling services such as tire retreading or oil 
recycling, and encourage printers and contractors to use 
recycled products. 

5. Testing produds - Organizations should test 
rccycled products to determine how they work on certain 
equipment and for particular end uses. Tests should be 
done “blind“ so that recycled and virgin products can be 
compared without bias. 

6. Phased& approach - Organizations should phase- 
in use of recycled products so that users can adjust to the 
program and manufacturers can make long-term capital 
investments to retool equipment to accept recycled 
materials. 

7. Price incentives - Recycled products may be more 
expensive than virgin products due to tax policies, price 
fluctuations, or economies of scale in production or end 
use. Organizations should use price preferences (of 5% - 
IO%), life-cycle costing, or use of set-asides (where 
recycled products are purchased separately) to provide 
incentives for using recycled products. Any extra funds 
spent should be viewed as an investment in market 
development, the same as collection equipment, materials 
recycling facilities, trucks and other costs of collecting 
recyclables. 

8. Chopention bctwcen solid waste. and purchasing 
officials - Both solid waste and purchasing officials have 
expertise and experience which should be used to develop 
an effective program for buying recycled products. 

9. Choperation among manuhctum, vendors and 
uscrs - Organizations must actively solicit and publicize 
bids from manufacturers and vendors of recycled 
products. Manufacturers and vendors must provide a 
wide range of rccycled products and let users know about 
Ihe products. Information on recycled products is 
available from the Official Recycled Products Guide (SO& 
267-0707, S195lyr. for 2 issues), a listing of recycled 

products. The EPA procurement guideline hotline (703- 
941-4452) can provide information on manufacturers and 
vendors that meet the EPA standards. 

I f -  

10. Qoperative purchasing - Organizations should join 
together to buy recycled products. These cooperative 
purcha%es expand the volume of products purchased, 
reduce unit costs of recycled products, help ensure 
availability, and establish common definitions and 
percentages. States and local govemments can establish 
regional programs; non-profits and community groups can 
buy together, and businesses can establish joint programs. 

11. Data - Organizations should keep good records on 
buying recycled products and share this information with 
others. 

12. Waste reduction and rayelability - In addition to 
buying recycled products, organizations should buy 
recyclable products and buy fewer and more durable 
products. 

13. Market development - Procurement strategies alone 
will not be sufficient to create markets. Governments 
must establish a market development strategy to create or 
expand markets for recyclables. In addition to 
procurement, the strategy can include identivng existing 
users of recycled material, and providing incentives for 
new and existing businesses such as tax credits, siting and 
zoning assistance, loans and grants. 

14. Sotuct separation - In order to provide materials 
for recycled products, collection programs must 
emphasize source separating clean, quality material that 
meets manufacturers’ specifications. Recycling programs 
should focus on collecting high value materials for 
recyding, not simply on diverting material from the 
landfill. For example, ledger and computer paper should 
be collected instead of mixed paper. This will help 
ensure that raw materials are available to make high 
quality recycled products. 

CONCLUSION 

Market forces are not sufficient to create adequate 
demand for recyclable materials. One important way to 
support recyclable materials markets is through the 
purchase of recycled products. As we head for the 21st 
century, we must continue to expand our efforts to 
collect, manufacture and use recyclable materials and 
products so that we may realize the full benefits of 
recycling in waste management and energy and resource 
conservation. 

Richard Kelter is a Recycling Projm Managcr with the Nonhcast 
Maryland Waste D i s p l  AuthonIy. He is also Pas1 &-Chair of Ihc 
Market Development Committee for the National Recycling Coalition. 
He has k n  involved in promoting programs for rcrycled pmducu 
since 197.5. He is a CrcqUSUent author and l c s t u ~  on procurram1 and 
marku dcvclopmenL 



United States Solid Waste and EPN530-SW-91-011 
Environmental Protection Emergency Response December 1990 
Agency (OS-305) 

Procurement Guidelines 
for Government Agencies 

To foster markets for recovered materials and reduce the amount of solid 
waste requiring disposal, consumers, including corporations and govern- 
ment agencies, need to buy products made from recovered materials. 
Such a commitment is an important step in sending a message to industry 
that markets for recovered materials exist. The Environmental Protection 
Agency (EPA) has issued "procurement guidelines" requiring government 
agencies to buy products made with recovered materials. The guidelines 
provide recommendations for implementing certain requirements of Sec- 
tion 6002 of the Resource Conservation and Recovery Act IRCRA). 

To date, EPA has published five guidelines, designating the following spe- 
cific items containing recovered materials for procurement by government 
agencies: 

Paper and paper products, 
Lubricating oils, 
Retreaded tires, 
Building insulation products, and 
Cement and concrete containing fly ash. 

Once EPA issues a procurement guideline designating a specific item, pro- 
curing agencies have one year to meet the guideline's requirements. 

3 

Procurement Guideline for Paper and Paper Products, 40 
CFR Part 250, 53 FR 23546 (June 22, 1988) 

Procurement Guideline for Lubricating Oils Containing 
Refined Oil, 40 CFR Part 252,53 FR 24699 (June 30, 1988) 

Procurement Guideline for Retread Tires, 40 CFR Part 253, 
53 FR46558 (November 17, 1988) 

Procurement Guideline for Building Insulation Products 
Containing Recovered Materials, 40 CFR Part 248, 54 FR 
7328 (February 17, 1989) 

Procurement Guideline for Cement and Concrete 
Containing Fly Ash, 40 CFR Part 249, 48 FR 4230 
(January 28.1983) 
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) To Whom Do the 
Guidelines Apply? 

RCRA defines procuring agencies to include federal, state, and local agen- 
cies using appropriated federal funds, and their contractors. The require- 
ments of a particular guideline apply only if the procuring agency 
purchases more than $10,000 a year worth of the guideline item. For 
example, if a county government agency spends more than $10,000 a year 
on paper, and part of that money is from appropriated federal funds, then 
the county government is a "procuring agency" for paper and must follow 
the procurement guideline for paper and paper products. 

Purchases unrelated or incidental to the purpose of federal funding are not 
subject to RCRA Section 6002. Thus, they are not subject to the procure- 
ment guidelines. However, when it is not apparent whether a purchase is 
subject to  RCRA, EPA encourages procuring agencies to follow the guide- 
lines to help expand markets for products made of recovered materials. 

What Are 
the RCRA Section 
6002 Requirements? 

Review and Revise Specifications 
RCRA requires procuring agencies to review their specifications for the 
designated items and to revise them to allow procurement of products 
containing recovered material. Procuring agencies should eliminate 
requirements that specifically exclude the use of recovered materials. In 
addition, procuring agencies should revise performance standards that in 
effect exclude items containing recovered materials and that are more 
stringent than necessary to satisfy the agency's needs. 

For example, if an agency has a specification that precludes the use of 
retreaded tires, it must be replaced, preferably with a performance stan- 
dard that specifies relevant performance factors for tires, such as tread 
wear, burst strength, and stopping distance. 

Establish an Affirmative Procurement Program 
Each procurement guideline contains EPAs recommendations for estab- 
lishing an effective affirmative procurement program. However, each pro- 
curing agency may design its own program, so long as it meets the RCRA 
requirements. 

All affirmative procurement programs must have four components: 

1. a preference program, 
2. a promotion program, 
3. 

4. annual review and monitoring. 

procedures for obtaining and verifying estimates and certifications of 
the content of recovered materials, and 

Preference Program 

The statute provides three options for a preference program: 

Minimum-content standards, which identify the minimum content of 
recovered materials :hat an item should contain; procuring agencies 
may include these standards in their specifications for purchasing an 
item; 
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Case-by-case procurement, open competition between products made of 
virgin materials and products made of recovered materials; procuring 
agencies must exercise a preference for the latter; or 

Other, any approach which is substantially equivalent to the above 

The procurement guidelines ,-?cummend that agencies consider the fol- 
lowing approaches for the five items designated thus far: 

Paper and paper products: Specific minimum-content standards for paper 
and paper products. For newsprint, tissue packaging, and paperboard cate- 
gories, postconsumer minimum-content standards are recommended. For 
printing and writing papers, "wastepaper" minimum content standards are 
recommended. ("Wastepaper" includes both postconsumer materials and 
certain preconsumer wastes.) 

Lubricating oils: Minimum re-refined oil content standards for engine 
lubricating oils, hydraulic fluids, and gear oils at no lower than 25 percent 
of the basestock. 

Retreaded tires: Case-by-case procurement programs consisting of two 
components-(1) procurement of retreading services for the agencies' 
used tire casings, and (2) procurement of replacement tires through com- 
petition among vendors of new and retreaded tires. If an agency is unable 
to  carry out one component of the guideline-for example, because of 
unavailability-then it should implement the other component and con- 
tinue to attempt to carry out the unrealized component. 

approaches. 

Building insulation: Specific minimum-content standards for insulation 
materials commercially available with recovered materials, such as cellu- 
lose, perlite composite board, most of the plastic foams and boards, and 
rock wool. When purchasing insulation materials for which minimum-con- 
tent standards have not been established (e.g., fiberglass and polystyrene 
rigid foam), agencies should use case-by-case procurement. 

Cement and concrete containing f ly ash: Inclusion of provisions in all con- 
struction contracts to allow for the use of cement or concrete containing 
fly ash. 

Promotion Program 

Agencies must actively promote their desire to buy recycled products. For 
example, they may choose to include explicit statements in solicitations 
for bids and proposals, discuss their commitment to recycling at prebid- 
ders' conferences, issue general announcements about their procurement 
preferences, and print a recycling statement or logo on official documents. 

, )  .. 

I Estimation and Certification 1 
Vendors must estimate the percentage of and certify the actual content of 
recovered material in their products. Such estimates and certifications are 
most easily expressed as a percentage of total content. 

Vendors must certify the percentage of recovered material actually used in 
performance of the contract and must make their own arrangements for 
obtaining this information from the manufacturer. Vendors usually discuss 
product specifications and availability with manufacturers before submit- 
ting a bid; information for certification can be obtained at that time. The 
certification then becomes part of the contract awarded to the successful 
vendor. 



When May an 
Agency Purchase 
Items Not Con- 
taining Recovery 
Materials? 

How Are the Guide- 
lines Enforced? 

How Is EPA Helping 
to Implement the 
Guidelines? 

Annual Review and Monitoring 

During the year, procuring agencies s.hould review the range of estimates 
and certifications they Peceived to determine whether they are using the 
highest percentage of recovered materials. 

While the EPA guidelines recommend minimum-content standards, pro- 
curing agencies should adjust the standards when market conditions war- 
rant a change. For example, if the data suggest that a sufficient number of 
bids would have been submitted in response to higher standards, then 
agencies should consider raising their minimum-content standards. Con- 
versely, if there is a lack of competition, agencies may consider lowering 
their standards. 

Procuring agencies may choose not to purchase a guideline item con- 
taining recovered materials if: 

a guideline item's price is unreasonable; 
applying minimum-content standards results in inadequate competition; 
obtaining designated items results in unusual and unreasonable delays; 

guideline items do not meet all reasonable performance specifications. 

The word "reasonable" is key to the above conditions. A procuring agency 
cannot exclude guideline items based on unreasonable needs. For 
example, recycled papet cannot be excluded based on a brightness speci- 
fication that is higher than needed. 

or 

Anyone who is injured by the failure of an agency to carry out the law 
may take civil action, either through that agency's appeal procedures, the 
General Accounting Office's appeal procedures, or the federal courts. 
There are no provisions in RCRA for federal enforcement of the guidelines. 

EPA has established several mechanisms for assisting federal and non-fed- 
era1 agencies in setting up programs and for helping vendors market their 
recovered materials to procuring agencies. These include a telephone hot- 
line and frequently updated lists of manufacturers and vendors of products 
designated in the guidelines. 

Copies of the guidelines listed in the box on the front cover, lists of manu- 

be obtained from the procurement hotline by calling (703) 
941-4452. 

facturers and vendors, and information on purchasing guideline items can ) 
...,' 



3 Session 7 
Recyclable Materials Recovery 

Session Preview 

Material recovery is the physical act of extracting or diverting fiom the waste stream 
materials that would otherwise be disposed. It is a method 01 assortment of methods 
employed to collect recyclables fiom the generators of these materials. There are several 
methods of material recovery and many variations on these methods. Coordinators often 
have the task of matching a recovery system with the goals, budget, markets, and 
processing capabjlities inherent to their communities. 

Recovery is, m part, source oriented. In a comprehensive recycling program that targets 
multiple source categories such as residential (single-family and &-family), commercial, 
induusbrial and institutional recyclable materials, recovery systems are usually custom 
designed according to the unique nature ofthe source (quantity of materials, type of 
materials, physical accessibility). 

Recovery must also be carefidly matched with the processing and marketing of the materials 
once they are collected. The availability of certain types of processing or certain types of 
markets can determine the way materials are recovered. As waste reduction coordinators 
choose their recovery methods, they should always keep in mind that they will have to move 
materials to market after recovery. 

In this session, we will first cover residential recovery of recyclables and then discuss 
commercial, institutional, and industrial recovery. 

Importance of Recovery 

As stated, recovery refers to the systems applied to gather or collect recyclables fiom the 
waste stream; thus, these systems divert recyclables fiom disposal and are the fist in a 
process that will end m the delivery of the materials to markets. 

In addition to diverting materials from disposal, recyclables recovery can bring important 
educational benefits for participants who, while in the act of recycling, become more aware 
of both the quantify and type of waste they generate. 
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When planning for recovery, coordinators should think carefly about both the generators 
of the recyclables and the processing and marketing of the materials. Recovery systems are 
usually custom designed according to the unique natnre of the source of the material and 
the fate of the materials after collection. 

A recovery program should be designed to achieve several objectives, some of which are 
not always compatible: 

To maximize the recovery of selected materials. 
To recover materials in a cost-effective and efficient manner. 
To minimize contamination and breakage, thereby enhancing the quality of 
materials collected. 

In designing a recovery program, the goal is to select an optimal design that balances 
the inherent trade-offs between these objectives and, at the same time, is functionally 
compatible with both market and processing realities. 

Residential Recovery 

Determining Target Materials and Sources 

In the residential waste stream, the sources of materials for recovery are single and multi- 
family dwellings. Special residences such as hotels and motels are categorized as 
commercial waste sources because room occupants do not exhiiit typical household waste- 
producing behavior; and these facilities generate restaurant and office waste as well. 

To select materials to target for recovery, the following issues should be addressed: 

0 The composition of the residential waste stream. 
0 If a reliable market exists for the materials in the community’s residential waste 

stream. 
0 The method(s) by which will these materials be recovered. 

The extent and limits of the recovery and processing needs and capabilities as 
they relate to the materials in question. 

0 Assessment of the results ofthe recovery of these materials in terms ofboth 
qualitative and quantitative recycling and community environmental goals? 

0 The effect, if any, recovery of recyclable materials will have on other local 
(competing) waste management technologies or programs. (For example, ifan 
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oversized MSW incinerator is present, it may be competing for recyclables with 
high BTU values.) 

Residential Recovery Options and Planning Considerations 

Residential recovery methods may be grouped into two categories: 

Materials are brought by the residents to one or more locations (drop-off), 01 

Materials are collected fiom the source (curbside). 

Drop-offprograms may accept recyclables on a donation basis (drop-off centers), or they 
may offer payment for the materials (buy-back centers). 

Selecting a Recovery Method 

The objective m selecting recovery options is to obtain a balance between efficiency and 
effectiveness while remaining compatible with market specifications and processing means. 

Factors Determining Choice of Curbside or Dropoff Programs 1 

Recycling goals (curbside recovers higher volume) 

Budget constraints 

Space restrictions (multi-family) 

Materials to be collected 

Rule of Thumb 

The places that people take waste for disposal should help determine residential recycling 
options. The most effective recovery systems run 
collection methods. Ifresidents take solid waste to a rural convenience center, establish 
drop-off recycling sites there; ifwaste is collected directly fiom households, implement a 
curbside recycling program. Parallel design of recycling and solid waste collection helps 
residents see that recycling is a normal, “main stream” activity and allows them “onsstop” 

to the regular solid waste 

, 
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convenience in the handling of their discards. Parallel design also helps integrate the two 
services. For example, the addition of curbside service may allow a community to drop 
back from twice/week to once/week solid waste collection, thus saving money in that 
service. 

Drop-off Recycling Centers 

Description 

A drop-off center consists of collection containers located at sites eequented by many 
people such as shopping centers, schools, churches, or solid waste management hcilities 
(such as convenience centers). Container labels for various categories of recyclables 
depend in large part on the ways the materials will be processed and marketed. Drop-off 
centers is the method most ftequently used to recover recyclable materials in North 
Carolina. The Local Government Annual Reports (LGAR) for Ey 94-95 reported 215 
drop-off programs in the state. 

Materials Accepted 

Materials typically collected are newspapers, glass containers, plastic bottles, and aluminum 
cans; although, depending on budgets, contracts, available markets and processing capacity, 
other materials such as magazines, steel cans, corrugated cardboard, high-grade waste 
paper, mixed paper, and used motor oil also can be collected. An effective way to expand 
the recovery potential of drop-off centers is to add materials for which there is a ready 
market. 

Staffed drop-off centers can also be effective resources for public education and to promote 
source reduction or reuse activities. Some local governments in North Carolina have 
established “swap sheds” at convenience centers where residents can exchange usable items 
such as clothing, appliances, firnitwe, toys, books, and other materials. Chatham, Orange, 
and Scotland counties have established very effective swap sheds that help keep items that 
still have value out of the disposal containers. 

Advantages of Drop-off Centers 

Drop-off centers can be located strategically throughout a community. 
Drop-off centers are well suited to unincorporated areas and multi-tenant 
housing complexes that do not receive curbside solid waste collection service 
and, thus, may not be effectively provided with curbside recycling senice. 

North Carolina Recycling Coordinators Training Course Recwery p. 4 

? 



Session 7 
Recyclable Materials Recovery 

Drop-off centers do not require staffins, but s t f i g  can improve quality, 
participation, and materials management. 
Drop-off centers can accept a MI range of materials and can be established with 
a modest hancial commitment. 
Generally, drop-off centers are less expensive to operate than curbside. 

Disadvantages of Drop-off Centers 

Problems of vandalism and litter. 
Contamination of recyclables with unacceptable items. 
Possiile conflicts with Zoning ordinances or protests of neighbors. 
Ineffectiveness because of inconvenient locations. 
Lower participation rate than that associated with curbside collection. 

Staffed drop-off centers, although more costly, may minimize some of the disadvantages. 
Convenience, visibility of location, and ongoing promotion are the most important 
factors m the successll operation of drop-off centers. 

Drop-off Recycling Systems 

Drop-off systems can be arranged so that recyclers either separate materials into speciiic 
containers by type or mix (commingle) materials in the containers provided Clear 
instructions and signage are important for effectiveness of either method The decision 
about the method to choose must take into account factors such as costs, equipment, and 
the type of processing and marketing system to be used. Market availability and 
specifications help determine what and how materials can be collected. The type of 
processing available can determine whether materials are collected separately or 
commingled. Sometimes materials can be collected so they can be taken directly to a 
market and avoid processing. 

A wide variety of container types exist, the optimal choice varying significantly fiom one 
community to another. 

There are four basic types of drop-off recycling systems. 
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1. Roll-off container 

2. Front-loader container 

3. Collection trailers 

4. Single material containers (such as recycling igloos, 55-gallon drums, or 
customized Units) 

1. Roll-off container systems 

Roll-off containers are used extensively in solid waste collection, especially at 
commercial locations. The containers are 20,25,30 or 40 cubic yards m volume 
and rectangular in shape. Variations in volume and dimensions of such containers 
are increasing. The container is collected by a truck with a hook and cable or hook 
and hydraulic arm assembly. This system requires that the collection truck deliver 
an empty container to the site and collect the fhll container. 

Advantages of Roll-Off Container Systems 

May more likely be compatible with existing solid waste management 
equipment. 
Minimal handling during collection: requires only one dump - at the processing 
site 

Offers the possibilay of compaction. 

Disadvantages of Roll-Off Container Systems 

Require a two-way vehicle trip for each container collection. 
Often more capital intensive, both for container and for truck modification or 
purchase of wench. 
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2. Front-loader Container Systems 

In addition to roll-off containers, traditional front-loading container systems have 
been used extensively. Typically, these utilize rectangular boxes (often called “green 
boxes”) with a volume of 4 to 8 cubic yards (8 cubic yard is most prevalent). 

Advantages of kont-Loader Container Systems 

Ecommingling, this system offers more efficient collection than roll-offs since 
only the material is removed, as opposed to the entire container. 
May be compatiile with existing solid waste management equipment. 

Disadvantages of Front-Loader Container Systems 

May result in greater breakage of glass, but this problem may only occur if 
commingling. 
Equipment is typically not designed to carry heavy loads of material, such as 
glass. 
Containers look like solid waste containers, which may encourage 
contamination. 

3. Sigle  Material Container Systems 

Another drop-off system involves single, small containers for Merent materials. 
One example is a dome or bell-shaped container with a hook at the top which 
controls a hinged, drop bottom floor. “Igloos” are an example of this type container. 
The system requires a specialized trucucrane combination, usually paired with a 
divided truck or truckhailer. Some programs in the initial stages use 55-gdon 
drums, which are placed at the drop-off sites and collected with manual labor, 
sometimes with the assistance of a hydraulic tailgate lift. Still another option is to 
build custom-designed containers such as wooden drop-boxes. 

Advantages of Single Material Container Systems 

Containers generally cost less than roll-0%. 
Igloos can be aesthetically pleasing containers. 
Several types of materials may be removed at one time if divided truckhailer 
utilized. 
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Container system may more easily match community's processing capabilities, 
and even allows processing to be bypassed. 
Equipment used to service containers generally costs less than roll-off or front- 
loading trucks. 

Disadvantages of Single Material Container Systems 

Smaller container size limits storage capacity between servicing. 
Barrels and some customized containers may have high labor costs or mjury 

Multiple handling associated with small containers may cause inefficiencies. 
potential. 

4. Trailer systems 

Some communities use compartmentalized trailers to collect recyclables. The 
mobility of the trailers allows communities to set up multiple drop-off sites with only 
a single collection unit. A number of different containers are available for purchase. 
Some recycling trailers have hydraulic dump options for each compartment, while 
others have slanted floors at the bottom of the compartments that allow the 
materials to unload by gravity at processing centers. 

Advantages of Trailer Systems 

Low initial capital cost of trailers. 
Trailers can be moved by small trucks, which cost less than roll-off trucks and 
which a community may already have available. 
The mobility of trailers allows use of multiple sites with one collection unit. 
Unloading generally requires little or no manual labor. 
Trailers may be purchased to match the community's processing system. 

Disadvantages of Trailer Systems 

Trailers must be moved when only one material compartment fills up. 
Limited number of compartments available; adding types of materials to program 
may be " l t .  
Frequent servicing required because of limited sue of trailer compartments. 
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Buy-Back Recycling Centers 

Description 

Buy-back centers are variations of drop-off recovery programs that offer the public an 
opportunity to receive payment for recycled materials. Like drop-off centers, buy-back 
centers can be single or multi-mated in nature and stationary or mobile. Buy-back 
programs can emourage greater paiticipation because of monetary incentives but generally 
are only feasible for high value materials such as aluminum cans. 

Buy-back centers require staff to weigh and purchase materials. Cash incentives appeal 
particularly to people with low incomes, unemployed people, retirees on fixed incomes, 
youth, and non-profit organizations. As with drop-off centers, promotion and advertising 
activities are essential to encourage high participation. 

Advantages of Buy-Back Recycling Centers 

Cash incentives help attract people who may not participate other programs 
Provide fund raising opportunities for youth and non-profit organizations. 

Disadvantages 

0 Require staffto weigh and purchase materials. 
Require significant promotion and advertising. 
May require greater capital investment than drop-off centers. 

Special Note About Drop-off Programs: Recycling “Drives” 

Sometimes the nature of markets allows for only intermittent recycling of certain materials. 
In addition, some materials such as telephone books may be generated only once a year m 
large quantities. In such circumstances, it may not be appropriate to establish permanent 
drop-off sites for the materials but instead to recover the materials through special drop-off 
programs. These programs are often referred to as recycling “drives,” such as a “paper 
drive”. For example, coordinators can hold a collection day for mixed paper when markets 
become available or hold a collection drive for old telephone books when new ones come 
out. These drives can also offer promotional opportunities. For example, a special buy- 
back day for aluminum cans set up as a contest for kids encourages participation and 
presents an opportunity to encourage them to become permanent recyclers. 
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Residential Collection at the Source (Curbside) 

Curb-Side Recycling 

Description 

Many recovery programs collect recyclables at the point of generation according to a 
periodic schedule. Household recyclables are usually collected at the curb or, in rural areas, 
at resident mailboxes. Depending on a community’s processing system, recyclables can 
either be separated by the resident, sorted at the truck-side by the collection crew, or sorted 
at a central facility. 

Curbside collection is most efficient in areas with higher densities of single-family homes 
and low-rise multi-family dwellings. Curbside recycling offers the greatest convenience to 
the resident and the best opportunity for materials recovery fiom residential waste. 

Voluntary, weekly commingled collection programs in North Carolina typically achieve 
participation levels of 60 to 70 percent. Participation rates depend highly on convenience of 
service and the strength of a community’s education program Variable rate pricmg of solid 
waste collection services can also strongly encourage recycling participation. Because 
curbside collection can be labor-intensive and requires purchase and maintenance of 
equipment, costs can be high. Still, the typical cost for a multi-material collection program 
is only about $142 per residence per month. 

Cost assessments of curbside collection also should take into account the diversion of 
residential wastes fiom the landfiu and reductions in the quantity of residential waste that 
require municipal trash collection. Curbside recycling typically recovers between 5 and 20 
percent of the residential waste stream. The rate of recovery can vary with the rate of 
participation and the range of materials collected. 

As mentioned, the addition of curbside service may offer opportunities to achieve 
efficiencies in solid waste collection services. In particular, the removal of a portion of 
resident wastes through recycling may allow a community to decrease solid waste collection 
fiom twice to once per week. Other changes such as automating solid waste collection or 
moving collection fiom back to fiont door may be possible at the time curbside is added. 

Materials Collected 
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Typical curbside programs collect newspapers, glass containers, plastic drink containers 
(PETE), milk jugs (HDPE), and aluminum cans. Some communities also collect magazines, 
cardboard, mixed paper, yard waste, steel cans, waxed beverage cartons and aseptic 
packages such as “drink boxes,” andlor used motor oil. A critical step for enhancing 
curbside recovexy is to expand the range of materials collected. 

Advantages of Curbside Collection 

Well suited to high densities of singlafamily households and low-rise multi-family 
dwellings. 
Is most convenient to p;uticipants. 
Achieves high participation rate. 
Diverts maximum materials itom households. 

Disadvantages of Curbside Collection 

Can be relatively expensive. 
Can be labor intensive. 
Not always practical in multi-family setting or rural low-density environment. 

TypicaIly, urban co- ’ ’es employ a combination of drop-off and curbside programs 
while mal c o m “ t I  ‘ ‘es utilize drop-offs. 

Curbside Collection Systems 

Households may be required to put their different recyclables out at the curb in merent 
containers or be allowed to mix (commingle) the recyclables or diffkrent types of 
recyclables m a single container. Curbside collection crews may then either separate the 
materials into different compartments in a truck or throw all or some of the commingled 
materials together in the same compartment. 

The decisions on whether households or collection crews either separate or commingle 
recyclables depend on a number of factors. Commingling allows convenience and simplicity 
for households, just as commingling materials in the collection truck allows greater 
collection e5ciencies, e.g., crews do not have to stop to separate materials and can move 
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through a collection route more quickly. However, separation of materials can improve the 
quality of recychbles, and can reduce the need for extensive processing. 

In choosing a system, a community also needs to consider equipment, labor, and supply 
costs associated with each option. Above all, the choice of a collection system should made 
with a view toward the process after collection. Ifa local government chooses to use 
existing processors or put in its own processing system, the collection system must be 
designed to match the system. Ifa commingled processing system is in place (ie., a h4RF), 
it would be logical to select a commingled collection system, although single materials can 
be put through a commingled processing system. Market availability can also determine 
which materials are feasiile to recover. In short, recovery, processing, and marketing 

. 

There are four basic types of curbside collection systems. 

decisions cannot be made separately; they must be made together. 

.d sets thr 

1. Commingled curbside collection (MRF Sort): 

Resident seuarates recvclables from waste materials outma! . - igle 
container for pick up in a "commingled" or mixed fashion by the collection crew. 

Requires special processing. 
Saves collection time and money. 
Increases convenience to participants (participation rate). 

2. Separation by residents (residential sort): 

Recyclables are separated by the resident into multiple containers and collected in 
this separated fashion by the collection crew 

Reduces processing needs slightly. 
Increases collection costs. 
Decreases convenience to participants (lower participation rate). 

3. Separation of materials by vehicle attendant: 

Resident sets out commingled materials that are sorted by the collection crew and 
placed in separate compartments on the collection vehicle. In a truckside sort, the 
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vehicle stops at each container While the operator separates the materials into side 
compartments on the truck. In an enroute sort, the vehicle stops only long enough 
to pick up the container and dump the contents into a sorting tray. The materials 
are put into separate containers as the vehicle is moving to the next stop. 

0 Reduces processing needs slightly. 
0 Increases collection costs. 
0 Increases convenience to participants (participation rate). 

4. "Blue Bag" system: 

Separation of recyclables by the resident into blue bags, which can be co-collected 
with regular trash. 

0 

0 

0 Possible cross-contamination of materials. 

Eliminates the need for separate recyclables recovey vehicles. 
Requires extra processing steps, the cost of which may off set collection 
advantages. 
May work best in a program with a specialized transfer station. 

Efliciency 

When evaluating the different curbside collection systems, coordinators should incorporate 
the efliciencies of each type of system into the decision-making process. 

0 

0 

The number of households one unit can service in one shift, i.e., households per 
vehicle/day . 
The number of households can one unit can service before the unit must return to 
the processing .facility for unloading. 

Multi-family dwellings 

The same methods used in single-family recovery may be used to recover materials fkom 
multi-- dwellings. However, some physical differences must be to considered, 
especially space constraints. Multi-family dwellings have less space for storage of materials 
(especially presorted) by participants, less space for on-site drop-off containers, and limited 
room fm collection vehicle mobility. These factors present special problems in the design of 
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multi-family recovery programs. Curbside collection is feasiile for small, low-rise buildings 
and can involve setting out individual containers. 

If curbside is not feasible, small, central drop-off containers such as 4- or 8-cubic-yard 
"dumpsters" serviced by rear or front loading vehicles with hydraulic lift mechanisms may 
be used. Another option is roll-out containers serviceable by selected curbside collection 
vehicles equipped with container tipping mechanisms. The multi-tenant dwellings system 
should be compatible with existing collection programs, ifpossible, to minimize the need for 
additional equipment and labor. The system also should be flexible with respect to Werent 
dwelling types and changes in the materials to be collected. 

Special Wastes 

Special wastes include construction and demolition debris, tires, used oil, white goods, lead 
acid batteries, yard waste, and household hazardous waste. Special wastes, although not 
always recyclable, are often collected in an integrated waste management system The 
recovery of each of these categories is unique and requires separate discussion. 

Construction and Demolition Debris 

. Opportunities for recovery of construction and demolition (C&D) debris exist through 
salvage operations at sanitary and C&D landfills. However, recovery of materials at the 
construction or demolition site is also feasible and is becoming more common. Materials 
recovered include organics such tree stumps, limbs, and leaves; concrete debris; brick; 
wood; gypsum; insulation; specific items such as doors and sinks; and earth. 

Opportunities: 

Reusable items and materials can be salvaged and offered for resale to the 
public, donated to Habitat for Humanity, or reused in remodeling projects. 
Trees unsuitable for ikewood, stumps, and unsalvageable wood from 
construction and demolition can be shredded, offered to the public as mulch, 
sold as boiler &el, or used as a bullcing agent in sludge composting. 
Gypsum wallboard can be ground up and utilized in agricultural and landscaping 
applications or marketed to a gypsum processor. 
Inert soils, rock, concrete, asphalt, and other clean rubble can be stockpiled and 
processed for use in local construction and grading projects. 
Clean dirt may be received and used for daily cover operations at the lanw. 
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Regional Approach to Construction and Demolition Waste Recycling 

The Triangle J Council of Governments (TJCOG), through a grant fromthe Division of 
Pohtion Prevention and Environmental Assistance, conducted a regional cooperative study 
to explore posaiilities for reducing, reusing, andor recycling C&D waste. A public-private 
task force 1) reviewed existing C&D waste stream data, facilities and operations in the 
region; 2 )  idenaed locally available markets for the prevalent, potentially recoverable 
components of C&D waste; 3) assessed technology and system options; and 4) defined an 
action strategy. A detailed report is available. For more information, contact Judy Kincaid, 
TJCOG Solid Waste Planner at (919) 549-0551 or DPPEA at (919) 715-6500. 

Tires 

Under the Solid Waste Management Act of 1989, whole scrap tires are banned fiom 
disposal m municipal solid waste landfills. Whole scrap tires resist compaction and, once 
buried in landfills, have been known to "float" up through surrounding wastes to disrupt 
final cover. In addition, as scrap tires stored aboveground hold water, they provide a 
breeding ground for mosquitoes and other disease-carrying organisms. 

By law, tires must be processed (chopped, ground, sliced or shredded) prior to disposal in a 
municipal solid waste landfill or a "monofill" that takes only tires. The NC Waste 
Management Division administers extensive rules on the storage, hauling, and disposal of 
scrap tires (see the North Carolina Solid Waste Management Rules). 

As of Januaxy 1, 1994, a 2-percent tax is assessed on all tires sold in North Carolina. Five 
percent of the tax proceeds goes to the Solid Waste Management Trust Fund, 27 percent 
goes to the Scrap Tire Disposal Account, and 68 percent goes to counties on a per capita 
basis. Counties may not charge an additional tipping fee on tires except under special 
conditions. 

Opportunities for altemative end uses for scrap tires are expanding in North Carolina. A 
number of firms currently process tires into tire-derived fie1 (TDF) and crumb rubber for 
use as admix to road asphalt. Tires are also used as floor mats, dock bumpers, and truck tire 
flaps. The retreading of tires, particularly truck tires, is a well-established end use. To 
encourage markets for scrap tires, local govemments should purchase retreads whenever 
posaile and encourage the use of crumb rubber in local road projects. For a list ofprivate 
processordrecyclers of scrap tires, contact the Division of Pollution Prevention and 
Environmental Assistance at 1-800-763-0136. 
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Used Oil 

The land disposal of used oil has been prohibited in Noah Carolina since October 1, 1990. 

ODDOrtdtie$ 

Solicit proposals to evaluate the field ofvendors who wiu collect oil fiom a 
locally sponsored collection progam (could be accomplished regionally). 

Establish properly designed drop-off facilities. 

Solicit the cooperation of local high-volume vehicle lubricating centers in 
providing drop-off facilities for used motor oil brought in by the public. 

Work with the media and local service stations to promote locally sponsored 
drop-offs; include posted signs notifying customers of oil collection sites. 

Work with all local govemment departments to procure re-refined used oil for 
use in all technically feasible lubricating applications. 

White Goods 

The disposal ofwhite goods in lanms (as of January 1, 1991) and m incinerators (as of 
July 1, 1994) is prohibited White goods (large appliances) are problematic to dispose 
because of their bulk and relatively poor compactibility. Although white goods generally 
contain a high percentage of recyclable ferrous metal, the presence of other components 
such as plastic, rubber, and insulation materials makes recovery of the metal &cult. 

An additional hindrance to recycling white goods is the presence of PCB-laden oil in 
capacitors associated with compressors and motors in a small number of older @re-1979) 
appliances, primarily refigerators, fieezers, and air conditioners. To shred appliances to 
recover the metal without removing capacitors poses environmental risks fiom the resultant 
PCB-contaminated ''fluff'' Alternatively, removal of the capacitors is labor-intensive, and 
the capacitors must still be disposed. 

CFC Recovery From White Goods 

The 1990 Clean Air Act and state law require that the re&gerants used in air conditioners, 
refigerators, and fieezers be reclaimed prior to recycling. The release or venting of the 

North Carolina Recycling Coordinators Training Course Recovery p. 16 



Session 7 
Recyclable Materials Recovery 

refiigerants, or chlorofluorocarbons (CFCs), destroys stratospheric ozone molecules which 
protect humans and other life &om the h a d i d  effects of the sun's ultra-violet rays. The 
heat-absorbing quality of CFCs also worsens global warming. 

Recyclers of white goods and air conditioners must provide for safe and complete 
reclamation of CFCs. Technology exists for such reclamation, and a number of companies 
will take the CFCs for recycling or decommissioning. Recyclers should remember, 
however, that there are different types of CFCs, e.g., CFC-11, CFC-12, and HCFC-22 used 
in refiigeration, which may affect the choice of a recovery method. 

Cities and counties can either purchase machinery and equipment to recover CFCs or 
contract to a recovery service vendor. Possible vendors include (1) local air conditioning 
and appliance repair companies; (2) specific vendors of the service; or (3) private white 
goods recyclers, such as scrap yards. A contract avoids investment in machinery and 
equipment as well as stafftime to operate the equipment. In addition, contractors generally 
have strong connections with established CFC reclamation companies. 

Local governments with adequate h d s  and staff resources can choose to do their own 
CFC recovery. Depending on the life of the equipment, local governments may, in fact, 
save money over the long run by doing it themselves. In addition, a local govemment may 
be able to exercise more control over the timing of recovery and in the handling of the white 
goods. 

Regardless of the recovery option chosen, local governments may need to reassess the 
receipt and storage of white goods at disposal or recycling sites. CFC recovery generally 
requires a clean working area, access to electrical power, and, for efficiency, close and 
upright placement of CFC-bearing appliances. DPPEA can help idente vendors of 
recovery Services as well as of CFC recovery machines and equipment. An advance 
disposal fee charged on the sale of appliances statewide generates revenue that is returned 
to local governments for use m recovering, processing, and marketing white goods. A 
portion of the fees goes into a white goods account managed by the NC Solid Waste 
Section, to which local governments can apply for grants to help in their recovery efforts. 

Recovery of white goods can contribute substantially to overall waste tonnage diversion and 
reduce operational problems and space requirements associated with bulky items. 
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Owortunities 

Identify a scrap dealer or vendor to purchase or receive white goods. 
Identify processing specifications necessary to market white goods. 
Evaluate transportation options for moving white goods to selected buyers. 
Arrange for the processjng of appliances to meet market specifications, and 
consider regional cooperation to improve marketing capabilities. 
Evaluate the costs and benefits of sortmg metals by grade in order to enhance 
metals marketability and increase sales revenues. 

Lead-Acid Batteries 

North Carolina prohibits the disposal of lead-acid batteries in a landfill or incinerator. As 
reclaimed lead-acid batteries can be recycled, potential environmental and human health 
problems are reduced. Retailers are required to accept old batteries in exchange for the 
purchase of new ones. Recycled lead-acid batteries enjoy a favorable market and well 
established recovery infrastructure. Nationwide estimates show that 80 to 90 percent of all 
lead-acid batteries are recovered. 

Onportunities 

Provide educational literature to all local battery wholesalers and retailers that 
outlines recycling options and proper storage and transportation methods. 

Monitor distributors of lead-acid batteries to assure that they accept used 
batteries returned for recycling by customers who purchase new batteries. 

Require that al l  facilities for coUection and storage of lead-acid batteries be 
designed to prevent leakage to  the environment. 

Establish a public drop-off center for lead-acid batteries. 

Household Hazardous Waste 

Most households have small quantities of hazardous products, which become household 
hazardous waste (HHW) when they are placed in the trash or are otherwise discarded. A 
product is considered hazardous if it has one or more of the following characteristics: 
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Corrosive or caustic 
Explosive or reactive 

Flammable 
Toxic or poisonous 

Tmes of Household Hazardous Waste 

Automotive Products: lead-acid batteries, anti-fieeze, transmission fluid, brake fluid, fie1 
additives, gasoline. 

acetone, wood preservatives (arsenic), varnishes and lacquers (benzene), 
paints (cad” ,  toluene, xylene, petroleum distillate, mercury), paint 
and varnish removers (ethylene dichloride, acetone, benzene, methylene 
chloride, toluene), paint thinner (turpentine). 

Paints and Solvents: 

Pesticides: More than 1,400 different active pesticide ingredients are used in over 
45,000 pesticide formulations including insecticides, herbicides, 
rodenticides, fungicides, germicides, miticides and insect repellents. 

Other Household Products: pool chemicals, aerosols, air kesheners, bleach, ammonia, drain 
cleaners (lye, sulfuric acid), oven cleaners, al-um cleaner, 
Bmmunition, dry cell and disc batteries, airplane glue (benzene), spot 
remover (perchloroethylene, toluene, benzene, naphtha, trichloroethane, 
ethylene dichloride), dyes (formaldehyde), knitme polish (ammonia, 
nitrobenzene, petroleum distillates) some glues and adhesives, mothballs 
(naphthalene, paradichlorobenzene), photography chemicals (acids, 
benzene), septic tank cleaner, rug cleaners, wood preservatives. 

There are no state laws in North Carolina regulating HEW, although the establishment of 
permanent HHW collection facilities is regulated by the NC Solid Waste Section. In addition, 
HHW is exempt fiom Federal hazardous waste regulations promulgated unda Subtitle C of the 
Resource Conservation and Recovery Act. Many HHWs now fall under EPA’s “universal waste” 
rule, which lessens regulatory burdens associated with the handling of such wastes. 

HHW Management Practices 

HHW is often placed in the trash or poured down the drain, on the ground, or into ditches or 
stoma drains. Because the amount ofhazardous waste required to create environmental and 
public health problems is small, many communities sponsor HHW management programs. 
Ahexnatives to traditional management methods include reduction, reuse, recycling, and disposal 
at approved hazardous waste facilities 
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Opportunities 

Reduction through education: residents are educated about the contents and 
hazards of household hazardous products. Residents should understand that (1) it is 
better to "useup" the entire product so that only the container is discarded as 
household solid waste and (2) there are safer, less toxic alternatives to many products 
Reuse (exchange): usually a reuse program will collect and exchange paint, which 
typically is more than 60 percent of the volume of material collected in a HHW 
program. A local government may sponsor a oneday collection or an ongoing 
program and offer the collected paints to the public for reuse. 
Collection and handling of HIBW: trained hazardous waste handlers segregate and 
consolidate by type the materials that which are collected. Materials are then 
packaged for transport and redistribution for use, recycling, or secure disposal. 

1. Periodic Collection Days. After planning the event, a sponsor will publicize and hold 
a HHW collection day when residents deliver their collected HHWs to a speciiied 
location. 

collection program only on a continuous basis. Permanent HHW collection facilities 
must be permitted by the NC Solid Waste Section. 

3. Door-to-Door. In a door-to-door program, residents are provided a telephone 
number to call ifthey have HHW requiring disposal. A pick-up is then scheduled, and 
trained staffcollects the materials. 

4. Periodic Collection By a Mobile Unit. Usually involves a tractor-trailer; facilitates 
collection days at merent locations. 

2. Permanent Facility. A permanent HHW collection center functions like a periodic 1 

Resources 
Collecting Household Hazardous Waste: A Guide for North Carolina Communities. 
Available fiom Office of Environmental Education, P.O. Box 27687, Raleigh, NC 
27611-7687; telephone (919) 733-0711. 
Solid Waste Section, (919) 733-0692 

Non-Residential Recovery 

Determining Target Generators and Materials 
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Residential collection of recyclables is not only important, it also meets the average person's 
desire to participate m solving the waste management crisis. Non-residential waste, however, 
may comprise well over 50 percent of a community's total waste stream The term "non- 
residential" refers to industries, institutions, and commercial businesses. 

According to the NC Recycling and Solid Waste Management Plan, an estimated two thirds of 
North Carolina's total waste stream comes fiom non-residential sources. These sources present 
exciting opportunities for the success of recycling programs because of the relative size of the 
non-residential waste stream, the presence of highly recyclable items, and the desire of generators 
to avoid rising disposal costs. 

North Carolina Waste Generation bv Source Sector 

Indust~ial, 34.5% 
Source: NC DEHNR, 1990 

Sources of Non-Residential Waste 

Several criteria can be used to determine targets for commercial recyclables recovery: 

Cost-avoidance potential. 

Size of company and location, e.g., serviceability of the building. 
Quantity and value of recyclables generated in the waste stream 

Publicity value: can program be used as a model for other businesses? 
Commitment of top management or administration. 

The type of waste generated by a non-residential entity depends on the type of business. For 
example, a govsmmental office would generate primarily office paper while a hospital may have 
an equal amount of office paper, corrugated cardboard, and plastics to be recycled. Although the 

... 
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nature ofwaste generated fiom non-residential sources is highly variable, some common 
materials encountered in non-residential entities are discussed here. 

Businesses with similar practices and characteristics should be encouraged to network and 
exchange information and ideas. Such cooperation can enhance the quantity of recyclables 
collected and promote sharing of collection points. 

Common CatePories of Non-Residential Entities 

Retail establishments. 
Agricultural operations. 
Governmental and other institutions such as schools and hospitals. 
Restaurants, hotels, and other hospitality businesses. 
Special events. 

Light industrial and manufacturing firms of a specific SIC code (see appendix) 
Offices and other paper-based businesses such as printing and mail order. 

Determining the Wastes to Recover 
The following techniques can help determine the wastes most suitable to include in a commercial 
recoveq program: 

Wasteaudits. 
Waste characterization data fiom local disposal sites (if available). 
Existing data fiom similar commercial entities. 
Purchasing records to discover purchases that will result in recyclable wastes. 

The information obtained fiom these efforts enables a coordinator to identi@ and quanti@ 
materials in the waste stream that have the most potential for significant recovery and to idente 
specific locations within the community that generate these wastes. 

Criteria for Prioritizing Recyclable Material To Be Recovered 

ALnowltofmateIial. 
Degree of contamination. 
Ease of recovery. 
Marketability and value. 

Overview of Recovery Options 

North Carolina Recycling Coordinators Training Course Recoveiy p. 22 



Session 7 
Recyclable Materials Recovery 

Local Government Goals 
The goal of local government non-residential recovery programs is to maximize participation by 
non-residential entities and the tonnage of materials recovered and while minimizing public sector 
involvement. 

-Low Involvement Moderate Involvement Ngh Involvement 
Provide Genenc "How To" Prowde Promotlonal Suggesoons Dinnbute Informatton on 
IUfOrmatlOn Waste A d r s  
Set or Increase Tippmg Fees 

Prowde Techmcal Assistance - Prowde Customzed Publiaty 

Provlde Traimng and Educauon Establish In-house Programs 
on Stratqges 

Local government involvement should be governed by the following considerations: 

Ability and willjngness of private sector to establish recovery programs without 
government intervention. 
Level of public sector resources available for this purpose. 
Overall solid waste management goals. 
Carefid selection of target source materials and activities to address priorities. 
Markets for materials. 

Provide General Publicity 

Levels of Local Government Involvement in Non-Residential Waste Recycling 

-- I OwnandOperateaMRF 
Assistance 
Assist in for 
CollectiodProcessingj h4arketu-g 

JnstiMeinforce Disposal Bans 

Operate Dump/Sort Facility at Implement Recycling/Source 
Landfill Reduction Programs Serving 

Businesseshstitutions 
Partially Subsidize Company Perform Waste Audits 

The Concept of Cost Avoidance 

The best motivators for any business, institution, or industry to pursue recycling and source 
reduction are the potential beneh. The economic benefits of waste reduction programs can be 
determined with little effort. 

At the start, a coordinator should examine current waste handling and costs. Such an analysis can 
provide the basis for constructing a recovery program for certain materials. Equally important, it 
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can provide a sense of the costs of current waste disposal and the costs that may be avoided with 
an effective recovery program. Because recovery programs can cost money to implement, a 
coordinator should be prepared to show that the recovery program actually saves money over 
time. 

For example, effective recovery of large amounts of recyclable waste fiom the waste stream may 
allow a business or industry to reduce the size of its rented disposal container and, thus, the rental 
costs. A busiiess may also be able to reduce the number of disposal pick-ups required. And last 
but not least, a recycling program may allow a business to avoid "tipping fees" or the direct fees 
associated with disposal at landfills and incinerators. 

Designing a Commercialhdustrial Recovery Program 

An effective in-house recovery program requires planning, organization, and clearly deiined 
instructions for participants; with carem planning, coordinators may be able to capture a 
s d c a n t  percentage of the waste stream. Also, a well-publicized in-house recycling program 
can improve public relations as well as prompt others to implement recycling programs. Materials 
recovery programs should be implemented along with source reduction programs. 

Implementation Steps 

(1) Assess the potential feasibility 

Solicit approval and support from upper level management; determine its expectations. 

Conduct an inventory of available resources: storage space, stafftime, funds. 

(2) Select a program coordinator or program team to plan, implement, and monitor the 
program with input and assistance from others. 

(3) Determine types and quantities of recyclables. 

A waste audit Wiu help determiue the materials in the waste stream and quantities (sample 
audit forms follow in this section). 

.) An audit can be performed by recycling staff, volunteers, or trained personnel from the 
company itself 
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.) The audit can locate recyclables that can be separated fiom other rehse to avoid 
contamiaation. Coordinators can use a simple visual inspection, plant walk-through, or a 
full-blown separation and weighing procedure. 

.) The audit should investigate each area of the office, plant, or building, no matter how 
small or how familiar the area. 

.) A notebook should be created m which audit forms, data records, and current recyclable 
activities are recorded. The notebook can be used as a summary decision-making guide 
for the commercial business, industry or institution. 

I) Other topics may be included in the audit notebook such as procurement guidelines and a 
list of materials filed or mailed. 

(4) Evaluate the audit results to determine: 

Types and quantities of materials available for source reduction, recovery and recycling. 

Potential for reducing contaminants. 

(5) Analyze recyclable materials marketslfmd reliable vendors. 

(See Session V Recycling Begins With Markets for reference directories). 

Iden* potential market outlets in your communitylegion. 

Determiue their processing requirements and product specifications. 

Specifications vary by buyer, location, and amount of material. For example, by 
separating CPO fiom other white office paper, businesses may receive bigher revenues 
than for mixed paper. However, if companies produce small quantities, have limited 
storage space, or, like hotels or service stations, have a large group of different waste 
producers, a commingled collection program may be more advantageous. 

Discuss container services and transportation options. 

Compare buyer prices: remember that the more services the buyer provides, the lower 
the price paid. 
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Select buyer(s) and fiialize agreement terms (see section V for complete information on 
markets.) 

(6) Design the collection and storage system 

After determining amonnts and types of wastes coming fiom each location, storage space 
must be identified and containers for storing these items must be located. Recycbg trade 
journals offer lists of dealers who sell recyclables storage containers. Containers suitable to 
any outside contractors that may be handling them should be selected, and those who will be 
responsible for collecting the materials internally should be involved in the decision-making 
process. 

Place containers near heavy generators in convenient locations with very clear 
instructions about the materials that should be placed in them 

Consider acquiring equipment to process material into a more valuable state; balers, 
shredders, crushers, and other equipment should be conveniently located near storage 
areas and pick-up points such as loading docks (Note: North Carolina tax credits may 
apply to this equipment; contact DPPEA for tax credit information). 

Rule of thumb 

As with residential recovery programs, recovery of materials in an industry, business, or 
institution can be more effective ifit runs parallel with waste disposal. The key is not to make 
recovery a hardship but a part of normal worklife. For example, most offices have a waste basket 
for convenience of disposal: an office paper program should be designed to be just as convenient. 
A desk-top container or another basket just next to the desk for office paper only can improve the 
likelihood that the employee will participate in recovery of the paper. 

Space constraints that limit the placement of a parallel recovery program can be addressed in 
terms ofthe whole waste system E space is limited, coordinators should consider giving 
recovery options precedence over disposal options or find other methods such as co-existing two- 
part containers for recovery and disposal. 

. 

(7) Provide training, education and promotion 
(See Session 8 for in-depth information about training and education) 
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Staff should be kept informed about the progress of implementation efforts 

Kick-off should be scheduled when implementation work is complete and containers, 
storage facilities, and markets are organized. 

Initial and on-going education for employees should be offered; this training may include 
new employee training and annual review of recycling guidelines and policies. 

Upper level management should be updated and reminded about the program, even aRer 
having given its initial support; examples include newsletters, in-house presentations at 
meetings, logos on posters, desk-top folders, etc. ) 

Kick-off notices and s i p u p  sheets for volunteers, host meetings for all personnel at start- 
up, and follow-up at fiequent intervals should be posted. 

Employees must be educated on materials that are recyclable, the way they must be 
processed, and various methods for source reduction. 

Incentives should be provided, such as revenues donated &om the sale of recyclables to a 
charity selected by employees and awards for outstanding participation. 

(8) Monitor the program and provide feedback to participants, 

Recovey rates, revenues, and costs as well as operational problems encountered should 
be monitored. 

As recycling is a method of solid waste management and, especially at first, costs may 
exceed revenues; a record should be kept of all disposal costs so that the cost savings fiom 
recycling may be compared. 

To determine they are satisfied with the quality of materials supplied to them, market 
contacts should be called periodically. 

Participants should be offered a sustained and continuous flow of information because 
(1) people need reminders and periodic encouragement to recycle, (2) materials and 
processing methods change, and (3) fiequent changes in market conditions for recyclables 
require updating. 

Opportunities to improve the program should be investigated the start-up design is 
unlikely to be the ideal system. 

1 
.J 

North Carolina Recycling Coordinators Training Course Recovery p. 27 



Session 7 
Recyclable Materials Recovery 

Wrap Up 

A successll recyclable recovery program will ensure that you have an ample material supply from 
which to derive a high-quality product. Large quantities of material will help you establish 
leverage with intermediate and end-user markets that can deliver cost efficiencies from a high- 
volume program. 

In this session, we have illustrated the planning methods for both residential and non-residential 
recovery programs. 

HOW WILL THIS INFORMATION HELP YOU ASSESS AND PRIORITIZE DIFFERENTLY 
THAN BEFORE? 
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Mechanics of a Successful Program 
In order to have a successful recycling program you should have: 

e Commitment and initiative at the highest level of local government. 

. Innovative and consistent education and communication with all affected parties. 

0 

0 

Public works support, including monitoring and follow-up. 

Equipment and facilities in place to enable efficient material handling and product 
flow. 

5 Steps to an Efiicient Curbside Program 

Step 1 - Find your market 

Fiid out who you can sell to, how they want material shipped, etc. Then decide what 
items to recycle. Estimate potential revenue and stability of markets. 

Step 2 - Design the program 

Decide when pick-ups wiU be, routes, staff, etc. Factor in lead time of 6 months to get 
equipment and determine method of processing. 

Step 3 - Educate the public 

Start educating householders who, what, when, where, how, and why about 3 months 
before collections begin. 

Step 4 -Process materials 

Materials need to be processed to meet buyers specifications. 

Step 5 -Maintain excellence 

Success &en& on pariic@ation. Keep users h q p y  and include new market 
development in timetabIe. 
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10 Points For Locating Successful Drop-off Centers 

located in high traflic, high visibility areas such as at large stores or malls 

provide hassle-f?ee parking for five cars to use site simultaneously 

provide ample space for easy traffic flow to and from the site for both recyclers as well as 
collection trucks. 

provide adequate security lighting to encourage confident 24-hour use of the site. 

provide trash bins and adequate titter control to ensure site attractiveness 

allow for good on-site drainage and ease of snow removal 

enter into specific lease agreement with site owner 

enter into cooperative advertising agreement with associated businesses . 

provide complete insurance coverage to protect site owner from tiability 

distniute sites geographically so that population centers are conveniently reached 



-3 WHAT KIND. OF RECYCLING TRUCK SHOULD YOU BUY? 

Recycling trucks represent a major investment for a community collection program, but initial cos1 
isn't the only reason choosing the right truck is so important. Trucks can make or break your curbside 
collection effort for PET plastic containers and other recyclable materials. Carefully chosen options will 
increase your program's operating efficienq, trucks that are too small or inadequately equipped increase 
operating costs and inhibit program growth. 

Many factors will affect your truck needs, ranging from MRF capability to local terrain. Before 
you start collecting brochures on the various models available, take a good look at  "the road ahead". 
Prepare a strategic recycling plan covering the next five years of your program. Consider materials to be 
collected, MRF design, and anticipated program growth. Once you've assessed your needs, you can begin 
to compare options and cost of various truck models. 

TRUCK TIPS 

1. Choose a truck with a minimum CAPACITY of 31 cubic yards. 
Trucks that are too small will make it hard to handle increased volumes of recyclables as your 
program grows, or as you add to the list of materials collected. 

You'll need trucks with two COMPARTMENTS if you're commingling at the curb (PET, HDPE, 
aluminum, sfeel and glass in one compartment; newspaper in the second); six to seven 
compartments if you source-separate at the curb. Consider a truck with MOVABLE 
PARTITIONS for maximum flexibility in the number and size of compartments. 

MRF DESIGN AND OPEIUTJON may dictate truck needs. If your MRF is automated, you 
have a better chance to commingle recyclables on the truck; if there's limited sorting capacity at  
the MRF, you may need to source-separate at  curbside. Consider whether recyclables need to be 
sidedumped into a roll-off or rear-dumped onto a tipping floor. 

AUTOMATIC TRANSMISSION is desirable. Manual transmissions are time-consuming in a 
stop-and-go collection situation. 

2 

3. 

4. 

5. RIGHT AND LEFT HAND STAND-UP DRIVE enables you to minimize labor costs by using a 
one-person crew; in addition routes 
efficiency. 

A DUALSIDE LOADING truck will reduce route miles by enabling pick-up from both sides of 
Ihe streel. 

Consider LABOR COSTS OF OPERATING while comparing truck prices. Truck options that 
enable you to reduce crew size, and thus labor costs, may be more cost-effective over the long- 
term than a less expensive, "no-frills" truck that requires two or more crew members. 

Communities that utilize bag-based programs may be able to MODIFY OLD REAR-LOADERS 
as a cost-effective option to buying a new truck fleet. 

If adding PET containers or other materials to your program, consider using TRALERS OR 
CAGES AS ADD-ONS to handle the added volume of materials collected. Or, stage roll-offs in 
strategic areas around town, where recyclables can be unloaded without diverting the collection 
trucks lrom their routes. (This may require side-dump trucks). 

can be designed with all right-hand turns for maximum 

6. 

I. 

8. 

9. 
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10. Make sure the  truck you buy suits lowl ROUTE AND T E W  specifics. For example, is the 
truck narrow enough for allcys; can it  handle tight turns such as those in cul-de-sacs? 

? 

FINDING YOUR TRUCK 

Once you've assessed your needs for a truck, request bids from at least three truck dealers. Ask if 
a vehicle is available on loan, or if there is a nearby location where you can see the truck in action. Ask if 
any "demo" vehicles are available at  reduced prices. Check into the possibility of purchasing used vehicles 
from another community that may be upgrading. 

To see the latest in truck design and options, attend one of the large solid waste expos, where the 
"latest and greatest" in collection vehicles may be on display. 

HOW MUCH WILL IT COST? 

Expect to pay $70,000 to $80,000 for a new, well-equipped recycling vehicle. A small truck pulling 
a trailer will cost around $35,000. 

HOW MANY DO YOU NEED? 

Designing routes for efficient collection can make a big difference. Research shows that your daily 
routes should cover approximately 1,000 urban homes per truck. Expect to spend between 53 and 70 
seconds per stop on the route, and to serve 339 to 478 stops per route, per day. i 

COMMUNITY EXAMPLES 

Other communities can be an important source of information about trucks. Take a look at whal 
nearby or similar-size communities are using: ask recycling coordinators and collection route crew what 
they like or don't like about their trucks. 

Here's a look at the trucks used in four programs. 

C H A R L O m  NC 

. Weekly service to 103,297 households 

20 one-person crews service 100 collection districts . 
. Average daily route size: 1,033 homes 

. Number of curb sorts: 3 

. Designated recyclables: PET bottles, natural HDPE, glass containers, 
aluminum and steel cans, and newspapers 

Truck fleet: 22 Lodal ECO-300 vehicles equipped with low-level side loading, dual-side low entry 

i cab and driving controls. Collection capacity: 19 older trucks have 34.5 cubic yard capacity; 3 trucks 
provide 41 cubic yards. Three compartments separate the following materials: commingled PET, glass, 
aluminum and steel cans; newspapers; HDPE milk jugs in  the top cage of the truck. The 19 older trucks 
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were retrofitted for collection of HDPE milk jugs with a 6.5 cubic yard cage mounted on top of the 
existing three compartments; the cage was a vehicle specification requirement on the newer trucks. Crews 
also use two 28-cubic-foot capacity Belgium Standard trucks equipped with one compartment and 6 pickup 
trucks on some routes. All collection vehicles operate from one garage. 

. Weekly service to 58,000 households 

12 one-person crews senice 61 daily mutes organized into 13 districts at . 
present 

Average daily route size: 858 homes . 
. Number of curb sorts: 2 

. Designated recyclables: PET bottles, HDPE bottles, glass containers, 
aluminum and steel cans, and newspapers 

Truck fleet: Labrie and Dempster semi-automated recycling trucks equipped with dual-side 
loading, dual-entry cabs and stand-up drive. The Labrics have 29-cubic yards of space; the Dempsters have 
31 cubic yards of space. Future collection, encompassing 120,000 homes, will involve specially designed 
semi-automated 30 cubic yard split collection trucks. Homeowners will receive a split 90 gallon container, 
one side for newspaper, one side for all other recyclables. Pick-up will be on a monthly basis and will cut 1 the routes by one-third. 

PALM BEACH COUNTY, FX . Weekly service lo 30,215 single family households 

. 7 one-pcrson crews 

. 25 routes, average route size 1,208 homes. Some crews do not operate 
livc days a week . Number of curb sorts: 2-4 

. Designated recyclables: PET bottles, natural HDPE, glass conrainen, 
aluminum cans and newspapers. Plastics 3-7, steel cans and old 
corrugaled cardboard have been added to some routes 

Truck fleet: Labrie 1,000 single-sided and Labrie dual-sided recycling trucks equipped with low- 
entry cab and dual-driving controls. Collection capacity is 29-31 cubic yards. Trucks have two 
compartments, one lor commingled containers, one for newspapers. Extra compartments have been added 
10 the trucks on the  pilot routes collecting the plastics 3-7, steel cans and cardboard. The county is subject 
lo significantly larger population and waste generation during winter and spring months. 

Rcprintcd with permission kom National Association 
for Plastic Containcr Recovery (NAPCOR) Fall 1992 NLwslcttcr "PetTcch" 





Sample Weight to Volume Conversion Factors for Recyclables 

Mntedal 

Newspflnt. Loose 
Newsprlnt. compacted 
Newsprlnt 

Corrugated cardboard. loose 
Corrugated cardboard. baled 

Glass.wholebomeS 
Glass.seml cnohed 
Gkm, cnrshed (mechanically) 
Glcus.whole b o M  
Glass, uncnahed to manually broken 

PET soda bomeS. whole. loose 
PET soda bomeS. whole. l o c ~ e  
PET so& bottles. baled 
PETsoda bottles.granulated 
PETsoda boffles.granulated 
R!m. baled 
R h ,  baled 
HPDE (dab onty). whole. loose 
HPDE (dairy ow). baled 
HPDE (mlxsd). Wed 
HPDE (mked). granulated 
HPDE (mked). granulated 

Mixed PET & Dairy. whole. loose 
Mlxed PET. Caw and ofher @Id. thole. loose 
Mlxed dgid. no flm of Dally. whole 10- 
Mlxed @Id, m fllm, granulated 
Wed rlgid & film. denslfled by m&ed plastic 

Ahnnlnun cam. wide 
Aluminum cam. wlde 
Alumlnm cars 
Ferrous cans. wtde 
Fenous caw, flattened 

Leaves. UnCOmpacted 
Leaves.cOmpaCted 
Leoves. vacuumed 
wood CMpS 

Groa Cllpplngs 

used Motor 011 
Tlre - Passenger Cur 
llre - lnrck 

Food Waste, solid and llquld fats 

moldtechlogy 

yplvme 

one cubic yard 
one cubic yard 
12'stack 

one cubic yard 
one cublc yard 

one cublc yard 
one cubic yard 
one cublc yard 
one full grocery bag 
55 Gallon DNm 

one cubic yard 
SaVrOrd 
3Tx48'xM)'  
gaylord' 
seml-lwd 
30' x42' x 48' 
seml-lwd 
one cubic yard 
30' X48 '  X M ) '  
30'x 48' x M)' 
gaylord 
seml-lood 

one cubic yard 
one cubic yard 
one cublc yard 
gaylord 

one cublc fooi 

one cubic yard 
1 one full kraft wmr arocery bag . -  
one 55 gal pla;tfc bag 
ooe cubic yard 
one cublc yard 

one cubic yard 
one cubic yard 
one cubic yard 
one cubic yard 

one cubic yard 

one gallon 
One 
One 

55 gallon dNm 

k!awhh& 
360-800 
720- 1.033 
35 

3 w  
1m- 1m 

600- 1m 
1 m - 1 8 0 )  
Boo-2703 
16 
125-5a3 

30 - 40 
40-53 
5M) 
7w - 750 
3 0 m  1.1w 
4 4 m  
24 
500-800 
600-500 
800-1,033 
4 2 m  

average 32 
averagd8 

average 49 
500- 1.m 

average 60 

50-74 
average 1.5 
13-20 
150 
850 

2 5 0 - m  
320-450 
350 
503 

403-1500 

7 
12 
60 

412 

'Goylord size mast commonly used 40'x 4e'x 36' 
Ndonol Recycling Coollnon Measurement Standards ond R€iportlng Guldelines. October 31,1989 
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Examples of Roll-Off Containers 

Top Loading 
TWO Cubic Yard Three Cubic Yard Four Cubic Yard 

Apartment lop and .@d Loadlng Low Top and End Loading 
Four Cubic Yard Flw Cublc Yard Six Cubic Yard 

High Top and End Lordlng 
SIX Cublc Yard 

lop and End Loading 
Eight Cubic Yard Top end End Loadlng Ten Cubic Yard 

Sounc: BFI hdudes, who resaves the right to change des~gns and Specificauons Without notlce Outslde 
dunmsions may diITer slightly due to manufactwing vanmces Not all models wadable in all areas Should castas 
bc addd, please add 7” to the height of the containers. -.,) 
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Recyclable Materials Processing 

Session Preview 

Processing is the action applied to recycled or other solid waste materials aftel 
collection m order to prepare them for transport to market. 

Processing is a key activity in enhancing the marketability of the material collected in a 
recycling program as well as for controlling costs involved with transportation to and 
fiom a processing facility. 

Importance of Processing 

Processing is a critical link between the recovery of materials and the marketplace 
because it is the most signiscant step for enhancing quality m the recycling process. 
Properly conducted, processing ensures that quality materials are transported efficiently 
to mark&. 

To Ensure Top Quality Material 

0 Consistently minimize contaminant levels. 
0 Achieve material densitieslcrush, d e n e ) .  
0 Conform to materials packaging specifications (bale, box, etc.). 

Efficiently Transporting Materials to Market 

0 Achieve maximum allowable weight per shipment. 
0 Enhance material handling capability. 

North c a r o l i ~  Recycling Coordinators Training Course Materials Processing p. 1 
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- Material Speci6cation Program Requirements 
Loose System for handling, storage, and loading. 

Paper Baled Baler, pallets, forklift, storage and loading 

Determining Processing Needs and Requirements 

Processing needs and requirements are determined primarily by the market outlets 
available, the recovery method(s) utilized, and the volume of materials to be collected. 

Aluminum 
Loose 
Flattened Flattenerhlower, dedicated trailer. 
Densified 

System for handling storage, and loading. 

Densifier, pallets, forklift, storage and loading 
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Material Quality Specifications 

Markets will issue a list of contaminants and, often, a limit on the amount of these 
contaminants tolerated before a load is rejected. See list of typical contaminants 
following this session. 

Market Location 

Generally, in order to minimize transportation costs, a distant market wiU require a more 
highly processed material than will a local market. 

Exmnple: A commUDity is recovering newsprint through a curbside collection 
program The newsprint is stored in a separate compartment in the 
collection vehicle. If collection personnel at the curb exercise adequate 
contaminant control and the market is local, it may be possible to 
effectively bypass processing altogether by delivering the newsprint 
directly to the market. However, ifthe market is not local, the newsprint 
must be taken to a central facility for aggregation and preparation for 
shipment. 

Recovery Method 

A commingled collection program usually requires a bigher order of processing than 
sourceseparated materials or a truck-side sort of commingled materials. A drop-off 
program will yield a lower qualay of materials than a curbside program. 

Volume 

Small quantities of material may be processed by manual labor; however, as volume 
increases, the practicality of applying equipment and systems to materials processing 
becomes evident. 
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Evaluating Processing Options 

Deseriation of Processing ODtions 

On-site processing. For example, processing cardboard with a small baler 
at the loading dock. 
Intermediate processors. These are an option only ifthey are available 

Materials recovery facility (MRF). Central processing facility for al l  the 
collected material. The MRF may be: 

- Government owned and operated. 
- 
- Privately owned and operated. 

locally. 

Government owned and privately operated. 

Factors To Evaluate 

Available resources such as equipment, labor, and budget to determine the 
local government's in-house processing capability. 

Location and accessibility of intermediate processors; for example, whether 
they accept unprocessed materials and whether their location is convenient 
for shipping unprocessed material. 

Cost of contracting to an intermediate processor or MRF operator 

Political considerations, e.g., will local government officials favor 
privatization or expansion of in-house operations. 
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Processing Equipment and Facility Design 

Low-Technology Systems 

Characteristics 

Primady manual sorting and or densification. 
Low-to-moderate start-up costs. 
Can add or subtract materials with relative ease. 

Tvoical Process For Handling Commingled Materials 

1. 

2. 
3. 
4. 

5. 

Container materials are dumped on the floor and then pushed into an in- 
feed hopper. 
Elevated by a conveyor, materials pass by staffed picking stations. 
Person at each station picks single type of material fiom passing stream 
Separated materials are tossed into a hopper or holding bin for fiuther 
processing. 
Ferrous metals are usually separated by a magnetic separator. 

High-Technology Systems 

Characteristies 

Mechanical versus labor-intensive. 
Significantly higher initial capital costs. 
Warrants serious evaluation for high-vohune processing scenarios. 

Tvaical Process 

Similar to low-technology process with some manual functions replaced by 
equipment. 
Air classification or curtain screening devices may be used to separate heavy 
and light materials. 
pneumatic transport is sometimes used to move light materials to other 
locations. 
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Materials Recovery Facility Design 

Usage Factors Affectinp Facilitv Design 

Incoming vehicle tra& (ingresdegress) and vehicle types. 
Material types. 
Degree of materials commingling. 
Materials volume. 
Visitor traflic. 
Need for administrative offices. 
Materials flow, e.g., the path each material will take fjlom the point of entry 
in the facility to the point of d e p a e .  
Material classification (sorting) and contaminant extraction system. 
Material packaging equipment (baler, densifier, etc.). 
Loading systems for outgoing trucks. 

Building Desien Considerations Determined by Usage Factors 

0 

0 

Ceiling height: ceiling must be high enough ifvehicle tipping occurs indoors. 
Building design: hardener for floor, pits for hoppers. 
Ventilation: must accommodate exhaust fiom vehicles, fjlont-end loaders, 
and f o r m s  as well as meet OSHA regulations for airbome pollutants fjlom 
processing equipment. 
Storage for incoming unprocessed material. 
Storage for sorted material awaiting packaging. 
Storage for outgoing material. 
Weighg requirements. 
Visitor observation. 
Administrative space: administration, management, employee break roo4  
conference room. 
flexibility: the facility should be designed to allow for increased volumes or 
the later addition of new materials. 
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Eauhment Utilized in a Processhe Facility 

Glass crusher: Breaks glass to increase density. Different machines 
produce variable particle sizes. Note: some machines will produce glass dust 
which must then be controlled to protect workers. 

Manual sorting conveyor: A horizontal conveyor along which s tdare  
stafoned to sort materials. 

Inclined conveyor: Used to elevate materials either to another level, such 
as to a sorting conveyor, or to feed a baler, crusher, etc. Inclined conveyors 
usually are cleated. Cleats are perpendicular blades that prevent materials 
fiom back-sliding on an incline. 

Plastic perforator: Plastic bottles are considered to have a memory in that 
they tend to partially return to their original form after being crushed. In 
bales created by low-density balers, reforming results in an explosion of the 
bale. A dendier punches holes in the plastic bottles to minimize this effect. 

Baler (vertical, horizontal, two-ram) compresses materials into dense 
rectangular bales that are tied with wire. Baling assists handling, storage, 
and transport of materials. 

Bale tying system, automatic or manual: Once compressed, baled materials 
must be bound to prevent the bale fiom falling apart. High-volume balers 
are matched with an automatic bale tying system 

Baler feed conveyor: Typically, horizontal balers are fed by a wide (usually 
5- to 7-foot) steel-belted conveyor consisting of a continuous belt that 
traverses a floor-level pit then rises to the opening of the baler. 

Magnetic separation: Usually transverse, the separator is placed above 
sorting line conveyors to remove ferrous metals. 

DensKier: Compresses cans into cubes called biscuits. Usually associated 
with aluminum processing, dendiers are also available for steel can 
processing. 
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Flattenerhlower: A machine which flattens aluminum and then 
pneumatically transfers the material to a trailer. 

Forklift: Used to transport and load bales and other heavy pdetized 
materials such as gaylord boxes into trucks.* 

Front-end loader: Used to load materials into feed hoppers, push materials 
onto floor-level belts, and load trucks.* 

Trommel: A perforated rotating drum used to size or screen materials or 
eliminate h e  contaminants. For example, aluminum cans may be processed 
through a trommel to eliminate crushed glass. 

Scales: May be tandem axle truck scales or floor scales. They are used to 
mark weights for incomindoutgoing vehicles and processed materials, 
respectively. 

* Solid rubber tires are a necessity whenever glass is handled. 

I EPA's MRF Handbook 

EPA's handbook, Material Recoverv Facilities for Municipal Solid Waste, addresses the 
technical and economic aspects of material recovery facilay (MRF) equipment and 
technology to assist solid waste planners and engheers at the local level. The document 
discusses the technical processes that can be pdormed, the material specifications that 
can be achieved, and the costs of the various manual and mechanical materials 
separation and recovery approaches. For a free copy of this handbook, write the United 
States Environmental Protection Agency, Center for Environmental Research 
Information, Cincinnati, OH 45268-1072. Specify EPA/625/6-91/031, Sept. 1991. 
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Mixed Waste Processing 

Descriotion 

In contrast to MRFs which separate and process source-separated or commingled 
recyclable materials, mixed waste processing fadties separate certain recyclable 
materials &om mixed loads of solid waste and may produce a compostable or 
mmbustiile product with much of the remains. Like MRFs, mixed waste processing 
facilities may be labor-intensive or employ a high level of automation. The primary 
outputs of mixed waste processing facilities include: 

Recyclable materials. 
Compostable materials. 
Rehederived fuel (RDF). 

e Non-recoverable elements, i.e., residues requiring disposal. 

Advantages of Mixed Waste Processipg 

e 

Reduces recycling collection costs because expensive collection routes can 
be eliminated. 
Achieves considerable diversion of solid waste fiom lanw because it 
does not depend on citizen participation. 
Shows promise as a lower cost method of meeting 15- to 30-percent 
recycling goals. 

Disadvantaees 

Greater potential for contamination than recyclables separated at the source 
(source reduction). 
Limitations to m a x i "  recovery of recyclables during processing. 
Substantial glass breakage. 
Paper often contaminated beyond recovery when mixed with putrescible 
waste. 
May reinforce "throw-away'' attitude. 
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Poor Markets for Refuse Derived Fuel (RDF) From Mixed Waste Facilities 

Most boilers were not designed to bum RDF. Many RDF-producing mixed waste 
processors have stockpiled quantities of RDF in anticipation of a market to develop. 
There are also permitting considerations. Industrial boilers may have to modify air 
quality permits to burn RDF. Permitting can be eqensive and time consuming. 

ComDost Must Be High Oualitv To Be Marketed 
(see Session 11 for details on yard waste management) 

For optimum product acceptance, it is essential to market high-quality compost that has 
identfible attributes and characteristics. These quality standards are a challenge for 
compost made fiom municipal solid waste. The Solid Waste Section ofthe Division of 
Waste Management, NC Department of Environment, Health, and Natural Resources, 
has developed quality standards and regulations concerning the use of municipal solid 
waste (MSW) compost products. 

DisDosal or Transfer Site Salvaging: A Form of Mixed Waste Processing 

Characteristics 

For areas in which waste disposal fees are high, such operations can be cost- 
effective and may signdicantly reduce the amount of solid waste requiring 
disposal 

Process 

Involves the recovery of selected recyclable or reusable material fiom waste 
loads dumped at a disposal site such as a landfill or incinerator. 

Frequently targeted materials include old cormgated containers, wood and 
yard wastes, lead-acid batteries, white goods, and other scrap metals. 

Waste loads containing a high percentage of each target material are diverted 
to a designated area ofthe facility. 

Contaminants are removed fiom the recovered material, which is then placed 
in storage for processing at a later time or is marketed directly. 
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Wrap Up 

There are many different ways to process materials, from very low-tech, low-cost 
designs to expensive high-tech designs. The processing facility should move materials 
efficiently and quickly, allow for removal of contaminants, and prepare materials 
correctly for market. 

HOW WILL THIS INFORMATION ASSIST YOU IN DESIGNING A 
PROCESSING SYSTEM? 
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Materials Processing Exercise 

Using the following examples of specifications, please complete the following exercise. 
The instructor will assign each group a material and type ofprogrm 

TYPE OF RECYCLING PROGRAM: 

How will the material be collected? (Are other materials collected at the same time, and 
how will the materials be separated?) 

How will the materials be processed? (Address flow of the materials, contaminant 
control, specitications, equipment needed, education, dendication, collection 
containers, storage capabilities, and shipping arrangements.) 
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WHETE AND COLORED PAPER 

J Acceptable Paper Products 

0 Officepaper Pastel Colored Papers 
0 Copier Paper Groundwood 
0 Calculator Tape 0 NCRPaper 
0 Envelopes (plain or poly Checkstock 

window) 

0 Unacceptable Contaminants 

Adhesives on paper that is not 
water-soluble 

Bindings, all types 
Coatings, all types, glossy, wax, 

etc. 
Laminations, all types, foil, film 

plastic, etc. 
Carbon Paper 
Wet-Strength Papers, blueprints, 

maps, etc. 

Deep-Toned Dyed Papers, 

Clean-Room Papers, latex 

Ream Wrappers in which copier 

Tyvek or woven paper 
Microfiche, photos, or food- 

goldenrod, kraft envelopes, etc. 

impregnated 

paper is wrapped 

contact papers 
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GRADE: WHITE AND COLORED LEDGER (WCL) 
DATE; APRIL 26,1993 

KC ITEM #737069 

SOURCE DESCRIPTION: 

WHITE AND COLORED LEDGER (WCL), CONSISTS OF PRINTED OR 
UNPRINTED SHEETS, SHAVINGS, AND CUTTINGS OF COLORED OR WHITE 
SULPHATE OR SULPHATE LEDGERS, BOND, WRITING, AND OTHER PAPERS 
WHICH HAVE A SIMILAR FBER AND FBER CONTENT. THIS GRADE MUST 
BE FREE OF TREATED, COATED, PADDED, OR HEAVILY PRINTED STOCK 
THIS GRADE IS DESCRIBED BY THIS PAPAGRAPH AND THE FOLLOWING 
ATTRIBUTES: 

ATTRIBUTE MAXIMUM PERCENTAGE 

CHECKSTOCK (POST CONSUMER) 40% 
PASTEL COLORED PAPERS 25% 

5% 
GROUNDWOOD OR MECHANICAL FIBER 10% 

NON-IMPACT PRINT (COPY PAPER, ELECTROSTATIC, LASER, ETC) 30% 

ENVELOPES (PLAIN OR POLY WINDOWS) 

NCR (CARBONLESS SELF-COPY PAPER) 10% 

****THIS GRADE MUST CONTAIN LESS 2% OF ANY OF THE 

1. 

2. 
3. 
4. 
5 .  
6. 

7. 

8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 

FOLLOWING IN ANY COMBINATION*** 

ADHESIVES, ANY TYPE, INCLUDING PRESSURE SENSITIVE, LA= HOT MELT, NON 
REPULPABLE TAPE OR ANY INSOLUBLE ADHESNE. 
BINDINGS, ALL TYPES 
COATJNGS, WAX, ASPHALT, OR PETROLEUM BASED 
JNKS. METALLIC. GILT. FLORESCENT. MAGN€TIC. ACRYLIC 
LAM~NATIONS, FOIL, FILM, MKROWAW SAFE 
PAPERS AM) BOARDS, CHIPBOARD, TMP, UNBLEACHED, SEMIBLEACHED, CARBONLESS, 
SENSITIED (BLUEPRINTLIGHI REACTIVE), THERMAL, PHOTOGRAPHIC, P I C W  
POSTCARDS, BIBLE OR DICTIONARY P A P a  DEEP TONED BEATER DYED PAPERS 
HARD COATJNGS (HIGH-GLOSS, ULTRAVIOLET-CURED, ELECTRON-BEAM CURED, 

WET-STRENGTH PAPERS (PAPER TOWEL, MENU STOCK, STOCK CERTIFICATES) 
CLEAN ROOM PAPERS &ATEX IMPREGNATED) 
UNBLEACHABLES (CHIPBOARD, GOLDENROD, KRAFT ENVELOPE, RED-ROPE FOLDERS, 

REAMWRAPPERS 
TYVEK OR OTHER NONWOVENS 
PLASTIC, FOILS, MCROFICHE. ACETATE. X-RAYS 
EKG PAPER 
FOOD CONTACT PAPERS 
PHOTOS 

KROMEKOTE, VARNISHES) 

ETC.) 
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Bear Island Paper Company, L.P. 
Specifications for Old Newspaper (OW) 

d Paper Company, L.P., is designed to use #8 Special News De 
in its recycling facility; Institute of Scrap Recycling Industries (ISM), PS-93 

r Ida 

All old newspaper (ONP) must be prepared and delivered in accordance with the 
following specifications: 

ONP must be fresh, dry, sorted newspaper. Pressroom overissues, white blank, and 
other news, containing not more than the normal percentage of rotogravure and colored 
sections, are acceptable. Magazines may comprise no more than 3% of the shipment by 
weight. 

OUlTHROWS & PROHIBITIVE MATERIALS ARE DEFINED AS PAPERS OR 
ANY OTHER MATERIAL WHICH BY THEIR PRESENCE IN THE 
PACKAGING MAKE THE MATERIAL UNUSABLE OR MAY BE DAMAGING 
TO EQUIPMENT AND ARE CONSIDERED CONTAMINANTS. 

Maximum allowable contaminants ... 2.5 lbs per 1,000 lbs 

These contaminants will include but not be limited to the following: 
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Baled O W  must be dense, solid and capable of stackiag 5 bales high. Bales should be 
uniform in size and have a minimum of 4 wraps, wire only. Shipments must be loaded to 
facilitate unloading without damage to bale integrity or trailers, 

Loose shipments are acceptable with pre-approval,. Selfunloading, walking floor 
trailers are preferred. 
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L ..J 

Date Issued: May 17, 1993 
WELLMAN INC. 

The Recycling Division 
Curbside PET Specifications 

Defmitions 

Beverage Container: PET containers used for carbonated and noncarbonated (water, 
juice, sports drink, alcohol, etc.) liquid drinks 
Custom Containers: PET containers with a screw-neck lid or cap used to hold food 
(peanut butter jars, salad dressing bottles, cooking oil, etc.) personal care products 
(mouthwash, deodorant, shampoo, etc.), or household cleaning products ( window cleaners, 
dishwashing detergent, floor cleaners, etc.) Containers must be emptied, rinsed, and have 
caps removed. 
Rigid Containers: Container with a screw-neck top. 
Resin: Polyethylene Terephthalate - coded with the ‘?ET” or :PETE” idenacation code 

Color: Clear or transparent green. 
Container Type: Rigid, 12 02. or greater. 3 liters or smaller. 

Description: PET beverage containers and PET Custom Containers. 

w.1 

Bale Specifications 

Dimensions 3’X4’X5” - Ideal but not required. 
Max dimensions 
discussed with your recycling coordinator or QA/Tech Service Rep. 
Bale Density 
Bale W i e  Non-rusting galvanized metal wire, Wire should be of adequate 
diameter m relation to the bale density (ideal: 12 gauge). Metal strapping 
not allowed. Wire wrapped m one direction. No more than 8 wires per bale. 
Bale Integrity Integrity must be maintained throughout shipping, 
unloading, and storage. 

3”X4’X6’ -Bales with larger dimensions must be 

10 - 15 lbdcubic ft. 

CONTAMINATION MAXIMUM: 
2% OVERALL CONTAMINATION BY WEIGHT. 
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Session Preview 

A high level of participation and support for a recycling program is related directly to 
effective communication with the audience. An education program may be the single 
most important component of a waste reduction program This session will give 
guidance on integrating promotion and education into a waste reduction program to 
motivate the audience successfully. 

Importance of Promotion and Education 

Promotion and education are basic components of initiating or expanding an integrated 
d i d  waste management program These communication activities help create 
awareness, action, excitement, and understanding. They enable create channels to be 
created that reward participation and help individuals feel that they have a personal 
stake in waste reduction and recycling. The success of any waste reduction and 
recycling program depends on involvement and participation. Participation is 
developed and increased through publicity and education. 

Definitions: 

Promote: 
Educate: 

To motivate; to increase the attention or focus on an activity. 
To impart knowledge; to inform. 

Many d i d  waste education and promotional activities take place simultaneously. 
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Promotion and Education Program Planning 
The plan for a public education and promotional program involves the "6 Ws" 

1. WHY is a educational program necessary? 

2. WHO is the chosen audience? 

3. WHAT will the message be? 

4. HOW is the message to be conveyed? 

5. WHERE will the message be delivered? 

6. WHEN is the best time to deliver the message? 

Question I .  
Answer. To achieve program goals. 

As a recycling coordinator plans and implements a recycling or waste reduction 
program, there will be many goals to achieve along the way. To assure that the goals 
will be met, the coordinator must make certain that participants, staff and volunteers, 
along with upper management and local officials, understand the program. 

WHY is a educational program necessary? 
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Question 2. WE0 is the audience? 
Answer. Anyone who may be asked to participate in the 

program, make decisions about the program, or be 
directly involved in operating the program. 

Employees 
General public (urban, suburban or rural) 
Teachers and school administrators 
School children 
Guvemment employees 
Indusbrial and manufacturing h n s  
Media business executives 
Competitors, buyers, and suppliers in the waste management industry 
Block leaders 
consumers 
Participants m specified recycling programs 
Environmental neighborhood, and civic groups and other non-profit 
organizations 
Opinion leaders 

Multi-unit housing residents 
other local governments 

Audiences can be categorized into three groups, with sub-groups in each. 

1. Deckion-Makers 
2. Staff and Volunteers 
3. General Public, Employees 
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Whv Educate Decision-Makers? 

Local officials, upper management, and executives who understand the importance of 
the proposed recycling program can offer support. This support can reduce 
administrative barriers, problems with participation, low financial commitment; this 
support also can enhance decision-making. . 

Decision-makers can help: 

Secure funding for program 
Reduce administrative problems. 
Allocate resources, including labor. 
Serve as role models for other staff members 

Whv Educate Staff and Volunteers? 

It is essential that the recycling program staff and volunteers who will be helping to 
promote, administer, or provide physical labor for the program my understand all 
aspects of the program. These people, the “fiont-line“ of the program and the most 
visible, can contribute in the following ways: 

Aid in recruiting employeedparticipants. 
Encourage sense of commnnity. 
Increase control of environmental factors. 
Instillpride. 
offer community outreach and sense of ‘‘making a difference.” 
Help deliver consistent program messages. 

Whv Educate the Public and Emdovees? 

To prompt desired behavioral change. 
To increase quality of materials separation to ensure marketability of 
recyclables. 
To credit the work of recyclers. 
To improve program public relations. 
Unite the community or workplace to achieve a common goal. 
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Question 3. is the message? 
Answer. The message can be information about the benefits of 

recycling; program slogans, goals and objectives; "how 
to" messages directing specific actions such as "rinse 
and color-sort glass containers"; and announcements. 

The message should be concise and attention-grabbing and in language appropriate to 
the target audience. 

Question 4. 
Answer. 

"How" will the message be conveyed? 
There are many vehicles for promotion and education 
including: 

Paid and free advertising 
Printed materials 
Direct contact 
Word of mouth 

Using the Media 

In decisions about media coverage for the educatiodpromotion program, cost becomes 
a deciding factor. Funding restrictions can be offset by fiee media coverage such as 
news stories, editorials, and public service announcements (PSAs), as well as by paid 
advertisements. Although the size of the communications budget often dictates the 
approach to be taken, there are potential drawbacks with fiee media coverage: 

Lack of control over the content of the information released; 
The extent of media coverage provided; 
The timing of such coverage. 
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Printed Materials, Direct and Indirect Mail 

The distribution of mail either directly or indirectly (for example, in fact sheets, utility 
bills, or newspaper inserts) will permit coordinators to select the exact product to be 
delivered; it will also target the audiences that will receive it. The use of direct mail is 
particularly appropriate when the audience is a subset of the community at large. 
‘%Mail“ can be used in the workplace to deliver reminders and instructions. 

Other Printed Materials 

Ifthey are caremy designed and effectively distributed, informational and promotional 
items such as brochures, booklets, flyers, grocery bags, refiigerator magnets, employee 
handbooks, and other premium materials can be very effective for promoting the 
program and ensuring proper participation. 

A realistic distribution plan and timetable should be prepared before printed materials 
are published so that content is kept current throughout the distribution period and the 
appropriate quantity is printed. 

Direct Contact 

Direct, oneon-one communication is vital when two-way exchange of information is 
required. Personal communication is highly effective for eliciting individual support and 
motivating individuals to take action. Communities may institute a ‘Mock leader 
program” in which one person fiom each street is trained to talk to all the neighbors 
about the program. Businesses may wish to designate a recycling contact in each 
division, program, or office who will teach small groups of employees about the 
recycling program. 

Communities and busjnesses can establish a recycling hot-line, a popular form of direct 
commdcation, as a mechanism for individuals to get prompt answers to their recycling 
questions. 
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However, oneon-one communication is time consuming and labor intensive. These 
drawbacks are especially apparent in light of the high public interest in recycling. 
Problems commonly encountered with hot-lines include the inconvenience and possible 
risk ofpublicizing one's telephone number and the public's unrealistic expectations 
about the type and degree of assistance it can receive. Both these problems result in 
circumstances in which demand for service exceeds the response capabilities of the 
recycling coordinator. As a result, personnel resources are overtaxed, and those 
desiring service are frustrated. 

Although such situations cannot always be avoided, the following strategies can help to 
alleviate the problem: 

Exercise caution before address and telephone information is publicized. Make 
sure that the information requested by respondents is available for 
distriiution and that adequate resources are on hand to get the information 
out m a timely fashion. 

Prepare printed materials whenever possible to meet information needs of a 
large number of inquirers. Ifinformation is printed, the range of distribution 
is increased and less staffis required. 

Inform and train personnel in advance to handle changes in the nature and/or 
quantity of information requests expected. 

Establish a speakers bureau of trained volunteers or staff. Such a group will 
fiee up recycling program staff and enable groups ofpeople rather than 
individuals to be reached. Slide/audio presentations can take a burden off 
speakers and deliver accurate information in an entertaining fashion. Fact 
sheets can help the speakers field questions after the presentations. 
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Question 5. 
Answer. 

"Where" are the messages received? 
At home, work, school, public buildings, malls and 
stores, special events, sporting events, etc. 

Question 6. 
Answer. 

"When" are the messages conveyed? 
According to the scheduled start-up or revamping of the 
program. Time frames and deadlines affect 
implementation of education and promotion programs. 

It is very important to carefully plan the time the message is delivered to the 
participants. Ethe message is given too early, the participants will forget what they are 
supposed to do; and ifthe message is delivered afier the start of the program, the 
participants may be confused and recycle incorrectly. Also, it is most effective to repeat 
the message a few times. 
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Sample Schedule for Promotion and Education of a 
New RecyclinglReduetion Program 

Activity 
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Program Implementation 

Strategies for implementing a comprehensive public education and promotion program 
should address one or more of the following objectives: 

Capturing the attention of target audience(s); 
Effectively delivering communication message(s) in the target 
audience’s own ‘language;” 
Motivating the audience to take action; 
Providing feedback and reinforcing behaviors; and 
Receiving useful input/feedback fiom program participants. 

Working With Other Organizations: Help is Available! 

A wide array of communication strategies is available. The difliculty lies in selecting the 
techniques that will most effectively accomplish each objective within the available 
resource limits. 

Local Organizations: A local govemment’s resources can be expanded through 
effective coordination of activities with those of other organizations involved in 
promoting integrated solid waste management. Such coordination also helps to 
avoid duplication of efforts and enables volunteer assistance to be shared where 
appropriate. Local organizations that are often involved in solid waste 
management education and promotion activities inchde Keep America Beautiful 
and Clean Community groups, Cooperative Extension offices, and 
environmental organizations such as the Sierra Club. Garden clubs also are 
often active players. 

The Private Sector: Local governments may seek private sector contributions 
for printed materials, advertisements, and other such products. 

State Government Assistance: The Division of Pollution Prevention and 
Environmental Assistance and the Solid Waste Section of the NC Department of 
Environment, Health, and Natural Resources have publications available for 
distniution. The North Carolina Recycling Association also has resources 
available. 
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Once specific implementation strategies are identiiied, they should be collectively 
assessed to determine an overall schedule, to set up a budget for implementation, and to 
decide on the procedure to be used for evahnting the effectiveness of the program, 

Additional Incentives 

Effective communication of the need for and benefits of specfic solid waste 
management programs usually motivates most people to participate, ifthey are given a 
convenient means of doing so. However, the remaining targeted participants may need 
additional incentives. Once motivated initially, some typically will continue to 
participate. Was will need incentives on an on-going basis, and a small minority may 
not ever be motivated unless such behavior is mandated and enforced. 

To avoid the common pitE?lls of promotion campaigns, coordinators should focus 
promotion efforts on motivating target populations that have a convenient means to  
participate instead of directing the message to the public at large. As with marketing of 
any product or service, a key to success is caremy identifying each target audience and 
selectiug incentives likely to be effective for each group. 

A wide variety of recycling promotion incentives are available, and a decision must be 
made whether to provide them on only an initial or on a continuous basis. 

0 An example of a monetary incentive is to pay suppliers for the recyclables 
they bring in to a recycling center. One initial incentive is to publicly award 
prize money to recycling individuals chosen on a random basis &om the 
entire pool of recycling participants. 

Other kinds of incentives also work well to encourage participation. 
Awards, public recognition, feature news articles, and letters of appreciation 
are a few ways to stimulate participation. 

It may not be clear that these incentives have actually accomplished their purpose, that 
is, modifying behavior. Beware of removing monetary or other incentives before 
behavior change has taken place and new habits have been ingrained. 
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Wrap up 

A highly visiile public education campaign is essential to keep enthusiasm for waste 
reduction and recycling program high. Use multiple avenues to reach your targeted 
audiences to tell participants the "why," "who," "what," "how," "when," and "where" 
parts of your program 

HOW MANY PROMOTIONAL AND EDUCATIONAL ELEMENTS DOES YOUR 
PROGRAM EMPLOY? 
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Exercise: Curbside Promotion and Education 

You have just been hired as Recycling Coordinator of Flounderde, population 
about 55,000. There are 17,000 single family households; one retirement village with 
30 private units; two exclusive townhouse complexes with 100 units, all with private 
driveways; one public housing development with 200 smgle-story units; and one 
apartment complex comprised of 4 buildings, each 5 stones high and with 25 apartments 
m each building. The mayor of F l o u n d d e  wants her citizens to have curbside 
recycling. You have to decide who will have curbside, what they will recycle, when 
they will recycle it, and how you will educate the participants and promote the program. 

There are markets m the area for OW; clear, brown, and green glass bottles and jars; 
milk jugs; soda bottles; custom PET bottles; OCC magazines; office paper; drink boxes 
(aseptic packaging); and aluminum and steel cans. You have $3,000 to spend on the 
star&-up of the education and promotion program. 

1. What matexials will be recycled curbside? 

2. Who will have access to curbside recycling? 

3. How often (when) will materials be collected? 

4. How will materials be prepared? 

5 .  How will the materials be collected? 

6. Why is the town collecting recyclable maten-_ cu-side? List at least 3 program 
goals. 

7. How will the message (or messages) be conveyed? 

8. What is the message? Draft or give an example of one educational or promotional 
piece that is m your plan. 

9. Where can you go if you need help with drafting or designing recycling 
educatiodpromotion materials? 
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Exercise: Business Recycling 

You have just been hired as Recycling Coordinator of the Proud Oak Furniture 
Company in Flounderville, NC. The Proud Oak manufictures office fimiture - 
bookshelves, desks, computer tables, etc. The Proud Oak employees 400 people, has 
four manufacturing buildings, one cafeteria building, and one office building. You have 
contacted businesses listed in your Recycling Markets Directory fiom the Division of 
Pollution Prevention and Environmental Assistance and by your local govemment 
recycling coordinator, and you have found markets for aluminum and steel cans, OCC; 
ONP; clear, brown and green glass bottles and jars; HOPE; PET; office paper; and drink 
boxes (aseptic packaging). You have looked in the dumpster and found that it is mainly 
OCC, office paper, junk mail old broken pallets, scrap lumber, and treated lumber, 
along With corroded 50-gallon drums, various plastic containers, aluminum cans, PET 
bottles, and food waste. The cafeteria washes dishes and silverware, although drinks 
are sold in aluminum cans or PET bottles. 

1. What are your program goals? 

2. What will the Proud Oak Furniture Company recycle? 

3. How should materials be prepared? 

4. How will materials be collected? 

5 .  How will the message(@ be conveyed? You have a start-up education and 
promotion budget of $2,000. 

6. What is the messages? Draft or give an example of one educationaVpromotional 
item 

7. Where can you go for help? 
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I RECYCLING LOGOS-- USE? I 
Are you confused about what recycling logo to use when? 

Let us explain. 

1 

The most commonly used recycling logos are variations on the “chasing arrows” such as these: 

, @  
@ Is there a difference? Well, this recycling logo: 

But these recycling logos: 

means that the paper it is printed on was made 
partly or entirely kom recycled paper. 

simply encourage individuals to recycle paper 
when they discard it. They 
the paper they are printed on is recycled paper 

mean that 

It is recommended that LLe words, “PRINTED ON -LcYCLED PAPER,” be used alone or 
9- on any item that you print on recycled paper, because so few people 

know about the distinction between recycling logos. 

North Carolina General Statute 143-170.1(a2) declares, “Whenever a public document that is published by an 
agency ofthis State is printed on recycled paper, the document shall contain a printed statement or symbol 
indicating that the document was printed on recycled paper.” Although the law states that either a statement or a 
symbol may be used, the Office of Waste Reduction recommends the statement be used alone or in conjunction with 
the symbol whenever feasible. 

The law only applies to state agencies, but it’s also a good idea for businesses, schools, local govemments, and 
others who print documents on recycled paper to indicate that fact. This will let anyone who sees the document 
know about your commitment to buying recycled products 

‘1 

Some people have asked whether they can use the “NC Reduce, Reuse, Recycle” logo to 
indicate that a document is printed on recycled paper. The answer is NO! That’s because 
this logo is meant simply to encourage people to reduce, reuse, and recycle in their daily lives: 

We hope you will want to print the “North Carolina Reduce, Reuse, Recycle“ logo on all your publications, and 
display it in many places. However, this should be done jn addition to any statement you make about whether an 

item is printed on recycled paper. 

3 
. .  

luiF&& 
Office of Waste Reduction 

Department of Environment, Health, and Natural Resources 
3825 Barrett Drive, Suite 300 Raleigh, NC 27609 

(919) 571-4100 or 1-800-763-0136 

The Noah Corolino Ofice o/rCbsre Reduction provides free, n o n - m p l o t o ~  lechnicalamrronce ond educorion on methodc IO eliminate. 
reduce. or recycle waslei before fhey become polfutonis or require disposal 





CAMERA READY LOGOS 

100% Recycled 

The  100 Percent Recycled Producr 
Symbol, which includes the legend, is 
reserved for use onlyon those producrs 
char are manufactured wirh 100 percenr 
recovered paper fiber. Paperboard has 
been used as an example in rhe oprions 
shown below. 

100% 

Recycled Content 
Paper Products 
The Recycled Conrent Producr Symbol, 
which includes the legend, may be used 
wirh paper and paperboard producrs 
which contain some recovered paper fiber. 
Options are shown below. The rerm toid 
rtiyIrdfihr or t o t d  w ~ y c h d p p r ~  may bt. 
used in p1;icc of iotnl reco7~emffiberin rhe 
recycled conrcnr piper symbol lcsciid. 

100% 
RECYCLED PAPERBOARD 
YY% SUBSIDIARY CLAIM 

XXYO 
TOTAL RECOVERED FIBER 
YY% SUBSIDIARY CLAIM 





h duplicate this LOGO on a Xerox machine. Just call 71591 19 for a new sheet of Camera Ready Logos. 
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Session Preview 

Participants in this session will gain an understanding of the importance of privatization 
and the impact it can have on waste reduction and recycling goals and program 
development and implementation. privatization, as used in this discussion, is dehed as 
the delivery ofpublic services by the private sector through contracts, franchising, or 
other h a n d  or mutually agreed-upon arrangements. Businesses may also find that by 
contracting with a private waste management orgathation, integrated waste 
management throughout the organization is enhanced. 

1. Importance of Working with the Private Sector 

The transition fiom a disposal-oriented solid waste management system to an integrated 
solid waste management program approach requires additional operations and facilities. 

With the increasing comple& of the solid waste system, personnel are 
becoming more highly trained and more specialized. 

The des i a  development, and operation of solid waste management and 
recycling facilities and programs require more diverse skius and disciplines than 
in the past. 

Why Contract Out Services? 

e Private haulers and recyclers may be offered contracts for the following 
reasons: 

- 
- 
- 

They have experience and expextise in delivering services. 
They are more efficient or capable than public providers of service. 
They are willing to assume marketing risks. 

The private recycling industry is helping communities to meet local State, and 
Federal waste reduction and recycling goals by slling in gaps in infiastruoture 
and programs. The industry is also helping to stimulate the demand for 
recyclable materials. 
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Privatization can be a win-win situation. Example: In relieving a local 
government or large business of the financial and staffburdens associated with 
storing and marketing materials, a private contractor may be able to increase its 
capability to secure overseas materials markets. 

Contracting Considerations 

Political and Legal Conditions 

The local government or business must have the legal authority to contract. 
The use of contracting must be consistent with special procedures tied to 
funds. 
Contracting must not be restricted by labor agreements. 
The local government or business must have the appropriate motivation to 
consider contracting. 
The local government body must support the concept of contrading. 
Personnel regulations must be flexible to permit any changes needed. 
Contracting should not negatively impact other programs. 
Current staffmust have capability to administer projects and contracts. 
Safeguards against conuption and conflict of interest must be in place. 
The contracting must be economically feasible. 

Business and Economic Considerations 

privatization should be considered when public services are similar to business 
operations, are equipment-intensive, and require little public contact. If 
privatization is initiated at the start of new services or the expansion of old ones, 
employee displacement will be " k e d .  Privatization is the best course if cost 
savings are s imcant .  However, local governments or businesses are cautioned 
against entering into any agreements ifperformance measures for the contractor 
cannot be quantified and verified. Privatization costs also include those for 
administering the contract, but it is well to consider that the cost of a future 
contract will be escalated. It is also very important to determine ifthe public or 
upper management is supportive of prirvate operation and to make provisions to 
continue services ifthe contractor reneges. 
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Other Considerations 

Be prepared to support the move to privatization with jnformation to back up 
the decision. 
Understand that privatization requires that some control will be relinquished. 
This change must be acceptable, or the contract must be written to " i z e  
this loss. 
Private sector providers may be more likely than public providers to provide 
services that require unskilled or semi-skilled labor at a lower cost. 
Public providers are oRen more likely to provide services that require skilled 
labor at a lower cost. 

Public-Private Partnerships: A Self-Help Guide 

The EPA publishes a booklet to help local govemment officials develop innovative 
h m & g  approaches through public-private partnerships. Public-Private Partnerships 
for Environmental Facilities: A Self-HelD Guide for Local Government describes (1) the 
b e n d s  ofworking with the private sector; (2) an action checklist that explains 
procedures for building a partnership; (3) a review of &ancing, procurement, and the 
service agreement that binds public and private interests; and (4) a list of potential 
contacts and information related to municipal services, hance, and public-private 
partnerships. The guide also provides resources for assistance and case studies. More 
examples of public-private partnerships are described in EPA's Public-Private 
Partners@ Case Studies: Profiles of Success in Providing Environmental Services. For 
fiee copies of these publications, write the United States Environmental Protection 
Aeencv (H-3304). Washineton. D.C. 20460. 
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2. Role of the Private Sector 

As coordinators decide ifprivate sector involvement will fit into their operations, they 
should take the following steps: 

1) Study other cases in which a similar service has been privatized. Ifthere is 
a contract administrator on sta ask himmer for advice. 

2) Create an explicit definition of the service including purpose, organization, 
and field operations. Clarify expectations on the part of both parties concerning: 

Risksharing. 
Revenuesharing. 
Ownership. 
Marketing responsibilities and flow control. 

3) Stipulate a quantifiable performance level that is based on a verifiable 
method of evaluation. 

4) Establish a time period for the contract that is sufEcient for the contractor to 
recoup start-up costs and provides incentive for bids to be submitted. However, 
the time period must not be so long that the contractor loses the incentive to run 
an efficient operation. 

5) Create an internal review process to monitor the contractor's work. Some 
localities have set up a separate auditing department for this purpose while 
others have simply assigned a contract administrator. Technical knowledge is 
not as important for contract administration as the management skills to 
interpret contracts and work with contractors. 

6) Request that bid proposals include a transition plan for the service and 
possible provision for the use of public employees that will be displaced. 
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Guidelines for Selecting Vendors 

Criteria for Contractor Selection 

Regardless of the nature of the services to be contracted--consultant services, collection 
services, or facilities design and construction--criteria for selecting a qualified 
contractor should be established even before the Request for Proposals (RFP) is 
drafted and should include, at a -, the following: 

Appropriately eqerienced professionals. 
Availability of key personnel. 

Track record of successful similar projects. 

This information can be obtained directly fiom the pha te  sector fum through its 
literature or by meeting with the firm to learn about its services. Other sources of 
information about private sector tirms may be found in trade journals and the mass 
media. These resources will help build the list of firms that Wiu receive the RFP. 

h u e s  To Be Alert For and Avoid in Selecting Contractors 

Hard selltactics. 

Conflicting waste management philosophies. 

Conflict ofinterest; for example, design consultants who also represent 
particular technologies. 
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Preparing a Request For Proposals (RFP) 

The best way to receive the best possible proposal for a specific project is to generate 
competition for the job. Proposers must be aware that another provider may submit a 
better bid or proposal. 

Before preparing the RFP, the coordinator should have a clear understanding of the 
following: 

Goals of the project. 
Desired scope of work. 
Project schedule. 
Anticipated trouble areas. 

Basic Strategies for Preparing an RFP 

Request a proposal for the scope of all services that will be provided for a fee 
specified in RFP. 
Request a proposed cost of performing a given scope of services specified in 
the RFP. 

Basic Contents of the RFF' 

The RFP should request a detailed scope of services that requires the proposing k n s  to 
demonstrate their understanding of the project and present a creative approach to 
addressing the project. 

Any physical, legal, political, budgetary, and schedule restraints that would 
impact the project should be indicated in the RFP. 
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Recipients of the RFP 

A list of qualified vendors to receive the RFP may be prepared from the following: 

Vendors prequalified by the purchasing office. 
Personal list of vendors known to be qualified. 
Recommendations from other local government officials who have contracted 
for similar work. 
Advertisements in trade journals and telephone books. 

Screening Proposals 

Selection of a qualified firm is a ranking process. These steps will help with this 
procedure: 

1) Examine each firm's recent (past two years) solid waste experience for relevancy 
to work at hand. 

2) Consider higher ranks for those firms with experience with regulatory bodies and 
other local government clients in the state. 

3) Call the references provided for those firms that are relatively unknown, 
particularly those with no in-state experience. References to  check include: 

Previous clients. 
Regulatory bodies in other states where they have worked. 

How To Read a Proposal 

While it is important that proposal readers be familiar with the qualifications of the 
proposing hns, the emphasis should be on the specific problem at hand and the 
approaches proposed to handle it. 

A M s  stated qualifications may not always accurately reflect its capabilities on a 
specific project. Along with the proposer's statement of qualifications, evaluators 
should rank the proposer's capabilities according to hidher understanding ofthe project 
objectives and the technical soundness of the proposed approach to the scope ofwork. 
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The Selection Process 

The pool of respondents should be narrowed to two or three firms that wiU be evaluated 
m e r  in an interview setting. The selection process should be based on the following 
criteria: 

Experience. 
Technical soundness. 
cost. 
Accuracy of response to RFP. 

The experience of the contractor in the service area should be considered. Many fictors 
may be more important than that the provider is the lowest bidder. These factors may 
be more important than price: 

Financial stability. 
Experience, expertise, and capabilities of personnel assigned to the project. 
Management structure. 
Ability to perform the required scope of work. 

Fee should be considered in the final selection, but it should not be the primary 
basis for the selection. 

The key is to iden@ the firm that is most suitable not only for current but also for 
future service needs. 
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Wrap Up 

To contract out some aspects of your program can yield signiscant benefits. As with 
any other program component, privatization must be assessed in terms of its fit into the 
budget, political, and legal goals of your program. The guidelines outlined in this 
session will provide the basis for these decisions. 

HOW HAS THIS SESSION HELPED YOU TO UNDERSTAND CONTRACTING 
FOR SERVICES? 
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COUNTY OF BLOOM 
OFFICE OF COUNTY MANAGER 

Post Office Box 1020 
Bloomfield, NC 27777 

May 24,1994 

Dear SirMaclam: 

On May 22, 1994, the County Board of Commissioners took the action of instructing me to seek 
Requests for Qualifications and Proposals from solid waste management consultants for the purpose of 
siting a landfill and recommending alternate means of disposal and waste stream reduction. 

The successful firm will demonstrate by example, client references, and its approach to completing the 
scope of work. The firm must also demonstrate accomplishments and capalnlities in solid waste 
management. The firm must show that it is a product-orientea conservative organization with a 
hands-on management style that results in low project overhead and lean management staff. Each 
proposal shall contain chapters devoted to each of the headings listed below in the order shown: 

I. 

11. Experience 

. 

Overview of the Firm and Company Philosophy 

A. Similar Projects 
B. Vendor Experience 
C. Project Experience From Initial Feasibility to Operation 
D. Involvement in Marketing OfRefuse Derived Fuels, Compost, and Recyclable Materials 
E. Landill1 Siting Experience and Method Technology Used 
F. Alternative Waste Management Facility Experience 
G. Experience With Project Financing Techniques and Capability 
H. Use of Public Relations Techniques and Successes in Landfill Siting and Waste 

Management Facility Siting 

111. Size of Company 

A. Organizational Depth 
B. Staff Experience in Multiple Disciplines, i.e., environmental engineers, civil engineers, 

mechanical engineers. 

? 
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V. 

VI. 
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Key Personnel 

A 
B. 
C. 

Commitment of Personnel to Project 
Demonstration of Hands-on Projea Management 
Demonstration of Staff Commitment to Low Overhead and Lean Management 

Reputation 

A Other Project References 
B. 
C. 

Conservative Bent ofFirm and Sta€€ 
Negotiating Skills for Successful and Expeditious Job Achievement 

Cost and Schedule of Services 

A CostforSeMce 
B. Schedule of Work 

Accessibility 

A Proximity to Community 
B. Client Accessibility to Project Management 

VIII. Conflict of Interest: Independent and Unbiased Association With Vendors 

IX. 

X. Other pertinent Information 

The lanml and the alternative waste disposal facility may be co-located or separately located as a 
project. A privately operated, County-inspected landfill and solid waste management facility shall be 
studied and compared to a County-operated landfill and solid waste management facility in order to 
demonshate the advantages and disadvantages of each. The Consultant would then make a 
recommendation for the County’s consideration. 

Sane of Work 

The site selection phase of the study shall provide a complete evaluation of all potential landfill sites 
within the county that are suitable for use. This evaluation will include all criteria up to but not 
including test boring. 

Project Privatization Experience and Privatization Successes 
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Session Preview 

An important yet overlooked role of the program coordinator is to assess the need for and 
establish local policy measures that facilitate more effective recycling and waste reduction 
programs. This session provides participants with background on some of the more critical policy 
issues facing local government programs today and insight into some ofthe more controversial 
issues and gives participants an oppoaUnity to experience the different sides ofthese controversial 
issues. The private sector must understand public policy measures before it can either support 
and oppose proposed policy. 

Importance of Policy in Waste Reduction Programs 

The Double-Edged Sword of Policy and Policymakers 

Positive 

Effective policies can provide assistance to waste reduction and recycling programs. 

Effective policies can provide incentives to individuals and businesses to take an active 
role in waste reduction efforts. 

Educated policymakers can divert attention, resources, and participation to make 
policies work. 

Negative 

Poor policy may create baniers to waste reduction and recycling programs. 

Poor policy may create undue hardships for certain citizens and/or businesses. 

Overzealous policymakers may advocate inappropriate policies that result in actions 
which overcommit resources and/or are poorly timed. 
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Strategy 

Recycling h o g a m  Coordinators can use policy to attain program goals: 

Understand the policies that can aid or impede program success. 

Get to know local po l i cmers  and work with them to boost good programs or retard 
programs that are premature or unnecessary. 

Policy Tools and Definitions 

1. Flow Control 

Flow control, m simple terms, is the ability to control the destination of different types of waste. 

will offset costs of municipal solid waste (MSW) collection and recycling programs. Flow control 
can also he@ local governments keep authority over the MSW and may help them meet the 
State's waste reduction goals. On the other han4 waste haulers claim that flow control prohibits 
them fiom using facilities whose tipping fees are less expensive. On May 17, 1994, the U.S. 
Supreme Court determined in the case of C&A Carbone vs. Town of Clarkstown, N.Y., that out- 
of-state flow control is a violation of the Commerce Clause of the U.S. Constitution. 

Many communities have used flow control as a way to guarantee that revenue from tipping fees i 

Reasons for Flow Control 

To prevent use of scarce landfill capacity. 
To ensure that problematic waste is managed appropriately. 
To ensure that potentially harmful waste is properly disposed. 
To ensure that adequate materials flow reaches facilities so that a revenue stream 
through tip fees is guaranteed. A guaranteed revenue Stream is often a financing 
requirement. 
To control flow into specific fadties according to tonnage or loaddhour of waste so 
that facility throughput capacity is not exceeded. 
To control type of material sent to specific facilities m accordance with purpose, e.g., 
diversion of old cormgated cardboard (OCC) -rich loads to a dump-and-sort 
operation. 

1 
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To ensure that adequate materials are available to meet a market contract or to 
validate construction of a solid waste management facility. 
To ensure that recycling and waste reduction goals are met. 
To provide better accountability for the management of waste. 

The Downside of Flow Control 

Operations relying upon waste materials or recyclables for their economic viabilay may 
be negatively impacted by flow control measures. 

Although flow control is intended to assure adequate supply of materials to a specific 
facility, the policy can prevent the separation of otherwise recyclable mateds by 
requiring that they be delivered to a waste-to-energy facility. 

Customers may have to pay more for seMces. 

Competition in the free market for solid waste disposal services is restricted. 

Legal Authority of Local Governments To Institute Flow Control 

North Carolina General Statutes 130A-294(5b) grant the Department of Environment, Health, 
and Natural Resources the power to authorize local govemments to control solid waste flow by 
ordinance. 

Limits to local govemment ordinances to control the flow of waste: 

Local govemments may not prohibit the source separation of materials 

Local govemments may not prohibit collectors of solid waste from recycling materials. 

Local governments may not limit access to recyclable materials. 
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Senate Bill 58, passed in the 1990 short session as an Act To Provide for the Creation of Regional 
Solid Waste Authorities, grants the power to any authority formed under this section, the control 
over solid waste and recyclable materials generated within the Authority's service area. 

2. Zoning Ordinances 

Advantages to Recycling Programs From Zoning Ordinances: 

They regulate location of recycling facilities. 

They control operating conditions of a recycling center. 

They require waste reduction recycling plans for new development. 

They ensure compatibility between development and recycling. 

They require developers to mitigate waste generation impacts. 

They protect mounding land uses. 

Possible Barriers to Recycling Program From Zoning Ordinances: 

Zoning ordinances predate citizen-based recycling activities and, hence, were d e n  
without accounting for them. 

Zoning ordinances classify recycling centers as junkyards or scrap yards and, thus, 
limit them to light or heavy industrial zones. 

Zoning ordinances prohibit outdoor operations 01 storage, which are often necessary 
for recycling facilities. 

Zoning ordinances require planners to approve only permitted uses; recycling facilities 
are not listed among permitted uses. 

Zoning ordinances require costly conditional or special use permits for recycling 
facilities. 

) 
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Methods for Overcoming Zoning Barriers 

Require local planners to remove &om zoning ordinances all barriers to recycling 
development. 

Require governing board to remove prohibitions on use by special exception or 
approved map amendment. 

Provide p h e r s  with the tools to assess the real impacts ofrecycling facilities; 
develop local conditions to mitigate negative impacts; and encourage appropriate, 
d o r m  standards. 

Develop procedures for zoning recycling facilities that will provide the appropriate 
level of protection to the community and that do not bring undue hardships on the 
facility developers or operators. This activity could take the following approaches: 

1. Identify categories offacilities for diffkrent zoning treatment according to impacts. 

2. Identify problems that could occur at each category of facility if it is improperly 
operated. 

3. Develop operating specifications to be incorporated into the ordinance to prevent 
these problems. 

Suggest that different types of recycling facilities be matched to common use types: 

1. Small collection sites (less than 500 square feet) matched as an accessory to 
existing commercial or community service facility. 

2. Large collectors (permanent, larger than 500 square feet) matched with 
commercial or light industrial zones. 

3. Light processing (for example, smaller than 45,000 square feet with two or fewer 
shipments per day) matched with heavy commercial or light industrial zones. 

4. Heavy processors matched with industrial zones. 
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If existing ordinances are prohibitively restrictive: 

Have the area in question rezoned. 

Have the intended use reclassified. 

Seek a zoning variance or conditional permit. 

Establish provisions or performance standards m the ordinance to reduce these 
possible negative impacts of recycling facilities: 

- Litter 

- Inadequate parkiag 

- Noise 

- Unattractive appearance 

Zoning for Recycling 

Local govemments can require developers to submit waste reduction and recycling plans for 
waste that is generated fiom major building and demolition projects. 

Building Codes 

Developers can be required through building codes to make allowances for recycling in site 
development and in building and facilities design; for example, 

They can be required to designate areas for recycling collection in single- and multi- 
family housing projects. 

They can be required to allow adequate access around buildings and streets for 
recycling collection operations. 

They can be required to prepare a complete recycling plan that includes education of 
tenants for large housing and commercial complexes. 

1 
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Construction codes and guidelines can be raised to encourage the use of recycled and reclaimed 
materials in building projects, when such use is safe and practical, and to eliminate disincentives 
for such. 

3. Anti-Scavenging Ordinances 

Anti-scavenging ordinances are generally intended to deter individuals from removing recyclable 
materials fiom the waste stream before they reach their intended or contractual destination. Ami- 
scavenging ordinances are aimed at three basic targets: 

1. Removal of Recyclable Material From Collection Containers 

Reasons for Ordinance 

Scavengbg can be a critical issue ifa hauler or recycling facility depends upon 
revenues &om the sale of the materials. This type of anti-scavengbg ordinance is 
intended to protect the recycling operators from thee of materials and is basically non- 
controversial. 

Options 

Enforcement should consist of a clear message to the perpetrator and the public. 

Removal of Materials Discarded for Disposal 

Reasons for Ordinance 

2. 

To prevent scavenging from dumpster boxes, which is common at most unstaffed 
convenience centers as well as at commercial and institutional establishments. 

To target "dumpster divers," those who remove salvageable materials from publicly 
and privately owned dumpster boxes for their own use or to market and/or those who 
leave materials on the grounds for other scavengers. 

To avoid liability resulting &om injuries. 
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To prevent associated littering. 

To reduce public health risk to high risk group 

Options 

One option for controlling scavenging while preserving its benefits is operating in 
Orange County. A staffed salvage center provides a repository for salvageable items. 
Items are directed away from dumpsters and made available to citizens. The benefits of 
this option include: 

- Salvageable materials are separated before they end up in the landfill. 

Reuse messages are reinforced to the public. 

Low-income citizens will have access to needed goods. 

- 

- 

3. Scavenging on the Face of the Landfa 

North Carolina Rules Title 15 Subchapter 13B .0505(10) (d) states “the removal of solid 
waste fiom a sanitary landfill is prohibited unless the owner/operator approves and the 
removal i s  not performed on the working face.” 

Scavenging at the landfill face can be a problem for the following reasons: 

- 
- 

Options 

Dump-and-sort type salvage operation at the landfill operated by landfill stafffor the 
removal of salvageable goods and recyclables. 

A salvage center as discussed above. 

Risk of injury from dangerous materials or landfill machinery 
Disturbances and hardships imposed upon landfill operators. 

4. Mandatory Participation 

Local governments and public and private institutions may elect to increase the volume of 
materials recovered from the waste stream by mandatjng public participation. Mandatory 

i 
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participation has proven to be effective in several states as a way to increase public participation 
in recycling programs. 

Reasons for Mandate 

To increase participation. 

To improve levels of material recovery and service cost-effectiveness. 

To reduce dependency on landlihg. 

To generate publicity for the program 

To indicate the seriousness of recycling effort. 

Legislative Authority 

Senate Bill 113, passed in 1989, provides the following authority to local governments: 

They may require separation of materials set out for collection. 

They may require pdcipation by citizens in a recycling program ifthe program is 
approved by the elected board. 

Decisive Factors for Successful Mandatory Programs 

Foundation of a successll voluntary program 

Peerpressure. 

Respect for the law. 

Fear of the consequences for non-compliance. 

Mandatory participation should be accompanied by programs that provide convenient, 
comparably priced participation options. 
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Enforcement Methods for Mandatory Program 

Citations 

Fines 

0 Terminate garbage collection 

5. Disposal Bans 

Disposal bans have been applied statewide to certain materials in North Carolina including white 
goods, whole tires, lead-acid batteries, and yard waste. Other materials such as old corrugated 
cardboard (OCC) have been banned locally fiom landfills. Disposal bans can include other 
problematic or recyclable materials. Some localities are attempting to ban waste that comes fiom 
outside a specific jurisdiction. For a list of some local disposal bans, please refer to the Local 
Materials Ordinance List at the end of this section. 

Reasons for Disposal Bans 

To prevent groundwater contamination. 

To reduce operational problems. 

To conserve natural resources through recycling. 

To encourage recycling. 

To preserve landfill capacity. 

One serious side effect of material bans ifthey are not planned properly is an mcrease m illegal 
dumping. 
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Effective Bans Require Companion Programs: 

Vigorous education program. 

Monitoringprogram 

Enforcement program 

Convenient, comparably priced altemative management. 

Wrap Up 

This session has shown that local policy initiatives can help or hurt your program As a business 
person m the community, what types of policy measures would you support? 

CAN YOU GIVE AN EXAMPLE OF THE IMPACT OF A POLICY INI'MATIW IN YOUR 
COMMUNLTY? 
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Local Policy Exercise 

In this exercise, participants will be divided into four groups. Each group will need to speak to 
the “county commissioners” to voice their concems. Groups will have 10 minutes to prepare their 
case. 

Group A is Citizens for the Preservation of Coat Hangers. This group wants to see all metal coat 
hangers banned ftom the land6ll. 

Group B is Citizens Against Any and All Bans; it thinks that the coat hanger ban is unnecessary. 

Group C is Americans Waste - NOT! It wants to see mandatory recycling of ONP, Alu” 
beverage containers, Glass bottles and jars, HDPE and PETE beverage containers, and OCC. 

Group D is the Keep American Citizens Free Association; it is against mandatory recycling. 
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Business and Industry Solid Waste Assessment 3 
A solid waste assessment is an essential step to establish an environmentally and 
economically sound solid waste management program in a business or industry. An 
assessment of the facility's solid waste generation activities allows company personnel to 
be aware of the ways, the occasions, the places, and the reasons the wastes are created 
and helps them identify wastes that can be eliminated, reduced, reused, or recycled. Data 
gathered from the assessment also enables the facility to determine the quantities of wastes 
generated and associated waste management costs and provides a baseline for measuring 
results of source reduction and recycling strategies. 

While the responsiility for planning waste reduction and recycling programs in these 
sectors is often given to facility management, local govement waste reduction 
coordinators can provide Signiscant guidance, networking, and assistance. A waste 
assessment is most effective when performed by a team. Team members should include 
company personnel and at least one of the following supporting groups: 

Waste assessment consulting firms. 
Private waste assessors. 
Locdstate government waste reduction or recycling staff. 

The waste assessor does not have to be an expert on all operations of the facility; rather, 
the assessor acts as a catalyst to stimulate awareness about waste generation, associated 
waste management and lost product costs, environmental impacts, and waste reduction 
options. However, the company is responsible for determining and implementing the most 
beneficial waste reduction strategies for its operations. 

-1 

Steps for Conducting an Industry and Business Solid Waste Assessment 

The following provides the assessor with background information necessary for 
performing a solid waste assessment. The following seven steps outline each task the 
waste assessor team should expect to conduct. 

1. Identify key personnel and schedule a meeting. 
2. Confirm meeting and plant walk-through date and request background 

information. 
3. Meet with designated personnel to discuss plant operations and to review solid 

waste generation data and the company's current waste reduction efforts. 
4. Conduct facility walk-through including a dumpster viewing. 
5. I d e n e  source reduction opportunities. 
6. Conclude the walk-through with a brief meeting to discuss the findings of the 

assessment. 
7. Prepare follow-up report with suggested reduction opportunities. 
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1. Identify key facility personnel 

Establish Commitment. Generally, commitment by corporate executives or the 
business owner is essential to any successll waste reduction program. These 
efforts require support (i.e., time, iinancing, etc,) fiomupper management for 
development, implementation, and maintenance. A waste assessor should make 
every effort to meet with key management personnel such as the plant manager, 
the production manager, the maintenance supervisor, the purchasing agent, and 
any others with duties related to or influencing solid waste management. 

Involve Solid Paste Personnel. The waste assessor should c o h  that the facility 
hadhas not a staffposition responsible for solid waste management. At large 
facilities, this position may be a dedicated environmental coordinator who is 
responsible for solid waste management along with other environmental 

.compliance, permitting, and reporting duties. In smaller companies, an employee 
in the maintenance department may be in charge of the companys solid waste 
management, or the owner may be the point of contact. Whether a designated 
solid waste coordinator or departmental manager, this individual should be on the 
assessment team since he/she knows the facility’s solid waste generation and the 
way(s) it is recycleddisposed. 

Include the Team. In a facility that has an established waste reduction team, the 
meetings and assessment should also include the team leader and other team 
representatrves. The waste reduction team will likely consist of representatives 
fiom purchasing, maintenance, finance, engineering, manufacturing, management, 
and others interested in waste reduction. Information fiom these areas is critical in 
evaluations of the current solid waste generation and identification of potential 
areas of reduction. 

2. Confim meeting and plant walk-through date and request background 
information. 

The waste assessment should be conducted during normalplanf/ofSice hours so 
that the processes or functions generating the waste can be observed while in 
operation. In certain industries such as food processing, a large quantity of solid 
waste is generated during the second or third shifts when clean-up operations are 
performed. The waste assessor needs to confirm the procesdmanufiwtuhg and 
clean-up (ie., sanitation) times with the facility and schedule the walk-though 
accordingly. In addition, seasonal variations in waste generation should also be 
considered for optimum scheduling of the assessment. 
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The assessor should confirm the time, purpose, and duration of the meeting and 
facility visit by letter. In addition, certain background information should be 
requested and, ifpossiile, collected prior to the meeting. An example of the type 
of background information to collect is in Parts 1 through 9 of the Business Waste 
Reduction Assessment Worksheet included in the appendix. This information 
includes: 

- Brief description of the faciliws operations including process flow 
diagrams, waste volume(s), hauling methods, and disposal costs. 

- Waste handling procedures (internal and external). 
- Waste composition. 
- Purchase records of regulated materials. 
- Raw material and fished product storage, handling, and transpofi 

- Current waste reduction activities and policies. 
- Any solid waste stream analysis previously collected. 

procedures. 

To increase efficiency during the assessment and provide a baseline for measuring 
waste reduction efforts, this comprehensive information should be gathered in 
advance of the iuitial meeting. Company personnel are often unaware of the many 
costs associated with solid waste management. Typically, waste management is 
viewed as an activity ancillary to the production process and is budgeted as a lixed 
overhead cost. Collection and review of this information can be a first step in 
managing waste generation as an integral component of the plant’s processes. 
Additionally, the background information helps the assessor understand facihty 
operations and target specific areas to investigate for source reduction 
opportunities. 

3. Meet with designated personnel 

The waste assessor should meet with the facility’s key personnel or the solid waste 
management team, including upper management. In most cases, it is more 
productive to meet and discuss general background information on waste 
management and plant operations before walking through what may be a noisy and 
complex facility. During the meeting, the assessor will discuss information on the 
Assessment Worksheet and add any missing data. This information will be 
valuable for determining the feasibility of implementing waste reduction 
alternatives. In addition, the assessor asks questions such as the following about 
each individual waste stream: 

Lfthe generation of a particular waste stream varies throughout the day, 
when is the peak time? 
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Ifthe generation of a particular waste stream varies seasonally, what is 
the peak season? 
Who supplies the process material that eventually becomes a waste? 

A sample waste assessment survey form to record this information is also included 
in the appendix. This form differs fkom the Assessment Worksheet in that 
information for each specific waste stream can be identiiied and noted. During the 
facility walk-through, the assessor can use this form to track the generation of 
specific solid waste streams. For example, packaging waste may be generated 
fkom a variety of operations w i t h  a facility. The survey form allows information 
fkom all areas to be compiled onto one sheet for future reference. 

Also during the meeting, the assessor should determine the awareness level of 
company personnel with respect to solid waste management and should provide 
current information about the needs for implementing source reduction at the 
facility. The assessor can provide the following information: 

- Projections of future solid waste "tipping" fees. Explanations for 
increased solid waste disposal costs include the effects of Resource and 
Conservation Recovery Act (RCRA) subtitle D regulations on local 
dsposal costs, old landfill closure costs, new facility siting, and 
construction and operation costs. 

- Any current or proposed disposal restrictions/bans on materials. 

- Information on waste reduction assistance (e.g. information 
clearinghouses, workshops, grants, waste exchanges, etc.) provided by 
the local government, non-profit agencies, or other sources. 

In cities or counties in which local waste reduction and recycling programs have 
only recently begun, many businesses may be uninformed about the local solid 
waste management situation and will welcome any information the assessor can 
provide. The assessor should give the facility contact information for the local 
government waste reduction staff and other solid waste information. 

4. Review the company's current waste reduction efforts 

The assessor should request the company's solid waste reduction policy 
statement/plan, if available. E a  source reduction program is in place, the activities 
and any associated problems should be discussed. Facilities may have 
comprehensive waste reduction plans that address air emissions, wastewater 
discharges, storm water contamination, and solid wastes. For example, large 
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quantity hazardous waste generators are required to have programs to reduce the 
vohune andor toxicity of the hazardous waste generated. 

In facilities in which waste reduction programs are established, the assessor may 
want to ask questions such as the following: 

What are the motivatinr factors in the program? 
Is there a team approach to the program? 
What is the range and depth of employee training (i.e., are employees aware of 
the waste reduction program)? 
Are waste reduction suggestions solicited from employees and are they 
rewarded? 
What are the forms of communication used (e.g., newsletters, posters, charts, 
paycheck inserts, company picnics)? 
How is management supporting the waste reduction initiatives? 
What is the primary focus: cost, waste generation, product quality, 
enviromental regulations, etc.? 

Are amt numeric wmte reduction roak established? 
What waste reduction practices are currently institutionalized and what is the 
reduction goal for each (i.e., X Y Z  company will reduce the amount of paper 
purchased by at least 35 percent by requiring that al l  reports are printed double- 
sided, etc.)? 
Are there future initiatives to reduce waste? 
Ifa company has made progress in reducing solid waste, how were the 
reductions achieved? 
What procedures are in place to monitor and report progress toward the goals? 

If a company does not have a waste reduction program in place, the assessor needs 
to determiae the facility-wide programs already existing such as "quality circles," 
"cost-cutting teams," or employee suggestion programs. A waste reduction 
program can often be integrated with existing ones or utilize existing lines of 
c o d c a t i o n  and educational activities. 

4. Conduct facility walk-through 

After the initial meeting, a walk-through of the facility is in order. The assessor 
should be aware that a walk-through assessment will provide only a snapshot of 
the waste stream generated at that ament time. The waste assessor may suggest 
that the solid waste be followed to the landfill to identify the actual amount 
disposed. A photograph of the waste disposed may help to determine the materials 
to investigate for reduction opportunities. 
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Route offhe Walk-Through. Usually, the best place for the walk-through to start 
is at the "receiving area" and continue step-by-step with the flow of raw materials 
into manu&cturing to h a 1  product packing and shipping. The facility's process 
flow diagram(s) should follow this same route. Areas to investigate for waste 
reduction include: 

Material Receiving and Inventory 
Production 
Final Product Packing, Shipping, and Storage 
WasteDisposal 
Reusehtecycled Material Collection and Storage 
CafeteriaiBreak Rooms 
Offices 

Outside Storage 
Ancillary Operations (e.g., laboratories, maintenance, waste treatment) 

During the Walk-Z7zmugh. During the walk-through, the assessor should not only 
look at the specific sources of solid waste generation but also for 
opportunities for waste elimination, reduction, reuse, and recycling. The 
assessor should ask questions about the reasons, the ways, and the places the 
wastes are generated. During the walk-through, the assessor can ask the 
employees about material handling w i t h  the f a c w .  The assessor should make 
note of a general impression of the facility (e.g., orderly housekeeping, good 
employeehanagement communications, etc.). The Waste Audit Data Sheet 
included in the Commercial Appendix will be a usefkl tool for organizing 
information about each waste stream. 

The assessor should speak to plant employees that work in different areas to 
understand their perspectives on waste generation and handling. Often, the waste 
generators or handlers not only provide the most accurate information on waste 
management practices, they also have innovative ideas for eliminating or reducing 
that waste. Therefore, employees should be asked for any suggestions they have 
on waste reduction. Ifthe waste assessor solicits ideas fiom employees, 
management may give these ideas more consideration than ifthe ideas came fiom 
the assessor. 

The assessor should also note if solid wastes are being transferred to or from other 
media. Efforts taken to reduce or reuse solid waste could help minimize pollution 
to other media (air, water, soil). For example, in the food processing and 
preparation industries, inedible food waste is often washed down the drain with 
water hoses. This practice not only increases the use of water at the facility but 
also may lead to wastewater problems such as elevated Biological Oxygen 
Demand (BOD) or Total Suspended Solids (TSS). On the other hand, dry clean- 

) 
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up methods (e.g., vacuuming and sweeping) collect food waste for reuse as hog 
feed or composting. By separating and collecting the solid waste, businesses can 
likely prevent a transfer of wastes to other media. 

In addition, solid waste generated fiom other media through the use of pollution 
control devices can be reduced through a multimedia source reduction program. 

Solid wastes that potentially can be reduced by a multimedia source reduction 
program include: 

Wastewater treatment sludges. 
Wastewater filtration media such as sand, diatomaceous earth, activated 
carbon, etc. 
Particulates and spent fitters fiom air pollution control devices. 
SpiU residual and absorbent media. 

Therefore, an investigation of all types of waste generation can help the company 
reduce its solid waste stream. 

Dumpster Viewing 
An assessment may include a "dumpster-viewing " to estimate the percentages of 
various materials in the waste stream. Many businesses have dumpsters for solid 
waste collection. These contajners allow direct observation of the discarded 
waste. 

Assessors are cautioned never to enter a dumpster, and safety precautions must be 
taken to avoid injury. Ifproperly conducted, a waste assessment will highlight 
problem materials dcient ly ,  and the dumpster viewing will only verify 
information. The assessor should avoid double counting the waste and understand 
that a look at the dumpster contents provides only a slapshot of the waste 
disposed, as does a walk-through. An accurate picture of the solid waste stream at 
a facility requires that waste data are collected and tracked over time. 

Businesses should be encouraged to set up a file in which assessment forms, data 
records, and current source reduction and recycling activities are stored. 

...) 
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5. Identify waste reduction opportunities 

Waste reduction opportunities may be feasible throughout 
the facility. These opportunities will generally fall under 
one of the following categories: 

Housekeeping Practices 
Employee Training and Awareness Programs 
Purchasing Procedures 
Inventory Control 
Production Process Modifications 
Product Redesign 

These categories are discussed in detail in the Source Reduction chapter. 

6. Follow-up Meeting 

The assessor should have a brief wrap-up with key personnel at the facility, which 
will include praise for any waste reduction and recycling activities currently in 
place. The wrap-up should also include suggestions for improving the current 
waste reduction program or motivation for implementing one. 

The wrap-up is also a good opportunity to gauge a company's reaction to the local 
government's solid waste reduction initiatives. Ifthe waste assessment is 
performed by local government personnel, the assessor may want to request kom 
the company a commitment to voluntarily develop a waste reduction and recycling 
policy statement and establish an action plan and solid waste reduction goals. The 
assessor may also be able to gauge a company's willingness or commitment to 
participate in other local govement programs such as waste exchanges and to 
sponsor activities such as luncheons or focus group meetings with area businesses. 
Before departing, the assessor should inform the company about assistance that 
can be provided by the State or local govement. 

7. Prepare follow-up Letterkeport 

Ifthe assessor is extemal to the company, a follow-up letter or report should be 
prepared. Ifin house, the assessor will provide a follow-up memo to the waste 
reduction team and other solid waste management personnel. The report should 
describe current waste generation rates and associated management costs, current 
waste reduction or recycling activities, and the economic and environmental 
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benefits ofpotential waste reduction or recycling opportunities. The assessor 
could request that company officials provide updates on source reduction or 
recycling activities or successll waste exchanges. In the letter or report, the 
assessor may include information on upcoming workshops, seminars, etc., that 
may help the company's source reduction efforts. 

After the Waste Assessment 

After management and staff support are obtained, an assessment ofthe business' s 
waste complete4 and a solid waste reduction policy developed, the waste assessor 
should encourage the business to implement at least one waste reduction option. 
The initial implementation may be small and require little or no cost. The first 
waste reduction technique implemented will help the business develop a method to 
track the savings achieved. Once a plan has been developed for implementing 
waste reduction activities and a program has been devised for tracking cost 
savings, additional source reduction activities can be implemented and measured. 

Measurement of Waste Reduction Activities 

The following are benefits of measuring waste reduction activities: 
Establishes realistic goals and priorities for waste reduction programs, 
Provides cost-benefit analyses of waste reduction practices to assist in decision- 
making, and 
Monitors and evaluates the progress of the waste reduction efforts. 

Cormnercial waste reduction can be measured by aproduci-spec@ measurement 
or a facility-specific measurement. The key to either type of waste reduction 
measurement is accurate recordkeeping. 

Product-specific measurement. Product-specific measurement can be 
used to compare any two products designed to do the same job. 
Measurement data must be available both before and after the source 
reduction program is implemented. The waste reduction measure is then a 
change in the weight or volume of waste. 

Limitations to this type of measurement must be addressed. 

The life of a reusable alternative under the specific conditions. 
The changes in workload for Werent departments as a result of 
implementing the source reduction activity. 
Other factors that may affect the reduction in weight of product used. 
For example, a decrease may occur in the number of plates used after a 
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switch to reusable plates in a cafeteria because single-use plates were 
sometimes taken for other purposes. 

Facility-specific measurement. Facility-specific measurement can be 
used when all waste leaving the facility is weighed or measured for volume. 
Measurement data must be available both before and after the waste 
reduction program is implemented. The waste reduction measure is then a 
change in the weight or volume of waste. 

Limitations to this type of measurement must be addressed. 

Other factors such as numbers of employees, seasonal variations, or 
types of projects may Muence the amount of waste generated. 
Estimates must be made to establish the changes resulting ftom source 
reduction and the changes from other factors. 
Changes in waste generation are measured for the facility as a whole; 
thus, individual actions taken to reduce waste are not quantified. 
Changes in the toxicity of individual products are not measured. 
Cost changes resulting from the waste reduction practices are not 
included. 

Wrap-up 

A successful waste assessment will provide the idormation needed to practice 
waste reduction. Waste reduction will not only save the company t h e ,  money and 
resources, it will also help the local government achieve its waste reduction goals. 
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PHandout 

An Example of A Walk-Through Waste Audit 
Use this sheet when going on a waste audit. Please have the manager, or appropriate 
organization representative answer as many questions as possible ahead of time. 

Fccus ofaudit -department, area, building number, etc.: 

Name of Guide: 

Phone Number: 

commmts: 



@Handout 'i 
More Questions for the Waste Audit 

1. What materials do you recycle now? 

2. What materials could be recycled/redd? 

3. What equipment/perscnnel would be needed to do additional recyclig/reduction? 

4. How would recyclinglreducton be accomplished? 

5.  Are the recyclable materials collected separately? 

6. Is there risk ofinfection with different types of materials handled in this department? If so, please list.- 

7. Is there seaxmal variation in your waste. generation? 



v 

A B 
Locallon Slze/Type 
(Waste 01 

Generallng 
Stallon) 

Notes 

3 

C 
I of 

Conlalners 

WASTE AUDIT DATA SHEET 



%Handout 
Waste Audit Data Sheet 

Est P m t  
of Total Waste waste Trpe 

Paner: 

Comunter 

Newsoam 

Glass: 

Green 
Clear 

~~~~ ~~~ 

Plastic: 
PETE 
HDPE 
Plastic baas 

Other Packaeine: 
RiPid 
Flexible 

Other 

Wood 
Pallets 
Construction 
Other 

Linendtextiles: 
Food Waste: 

Aluminum 
scrau 

Obsolete Eauiument 

Cbemicds: a 
~ 

- -  - Rubber: ' --__ 
Waste Oil: 
Groundskeeping Waste: .. 



BUSINESS WASTE REDUCTION ASSESSMENT WORKSHEET 

Main Conracr: Tide: Tcl. No. 
Chief Exec. OEcer: Tel. No. 
Building Manager: Tel. No. 
Cus~odial Supenisor Tel. No. 
Salvage Supervisor Tel. No. 
Material HandIiig Supervisor. Tel. No. 
Purchasing Agenc Tel. No. 
Other Contact: Title: Tel. No. 

Part 1. Facility Contacts 

Faciliry Name: Date: Assessor: 

'. 

ESL Tons per Year: . Est. Cost per Year: 

Other Commenrs (condnue on blank page if necessary): 

Part 2. Business and Facility Types 
Major Prcducs Manufacrud or Produced: 
Annual Sales: No. of Employees: Year Esrablished- 
Company Purpose for Assessment: 

\ '' 1 Business Type %Space # Empl. Business Type % Space # Empl. 

Part 3. Waste Volume, Hauling Method, and Cost Estimates 

No. Size Type Compacted? Senice/Wk %Full WksNr CYNr 
Dumpster, Volwne, & Cosr Characserisrics 

- I- - - I- - I- - - 
Hauler(s): Hauler Confiiaaon? 

1 



Part 4. Waste Handling Procedures and Resources 

How many hours of custodial time is spent per week handling waste? 
Whar percentage of overall custodial t ime does this represent? 
Whar wasre, if any, is'not handled by custodial staff! 
Other Commenrs: 

How wave is collected, handled and uansported for diposal? 

(Examp1e:Office.s - Once a nighL custcdians pull waste liners from individual waste baskets, put bags in 44 gal. 
barrel, and take barrel LO wasre dumpster at end of shifr) 

Problem, obstacles and challenges to handling wane within rhe building: 

Other Commenrs 

Is wasre handled in separate sueams? - 
Indicate which waste sueams are generated at the facility, and show any g~ouping of streams by 
current handling practices: 
- Office __ Public Areas - ConferenceMeering Rooms 

- Kitchen - EaringAreas - SnackbarAreas 

- Resemh Areas - Resuooms - Experimental Areas 

___ Manufacturing - Machining - Chemical Labs 

- Shipping - Receiving - Material StorageDistribution 

- - 



Part 5. Waste Composition 

offices Total 
% of Buik CY per We& 

Paper 
Newspaper 
Books & Magazines 
Office Paper White, CPC 

Colored 
Filestock 
M i X d  

Zardboard Corrugated 
Paperboard 
Waxed 

3her Paper Tissue, Wra 
Glossy 
Other 

100% 

--I-- 

lompostabies 
"d Brush, Tree 

(ard Waste 
w 
ioiled Paper 

defais 
uuminum 
k o u s  Mea 
xher Non-Ferrous 

Mer Materink 

Pallets 

'extiles orgaruc 
Non-orgru 

;lass Clear 
Green 
BrOWn 

'lastics-Rigid HDPE 
LOPE 
S m e n e  
Other 

'lastics-Film HDPE 
LDPE 
S m e n e  
Other 

liscellaneous 

Mher Materials 
hne/Ciay/Sand 
ludge 

otal: 

--- 
I--- 

-- 
I--- 

.---- 

l W a  1 W a  

Wa Commenrs: 

CES Model Waste Reduction Assessment Worksheet Page 3 



Part 6. Current Waste Reduction, Reuse, Recycling & Composting Activities 

Source Reduction? Yes No 

- Backhauling Rejects - On-site Composdng 
- Rennnable Containers - Reuszble Dishware 
- Double-sided Copying - Elemnic Mail, Bulletin Boards 
- Other(s) 

Comments: 

Reuse? Yes No 

- Pallets - Process Scrap 
Ware Paper - Furniture _. - PackaginglBoxes - Consmaion Materials 

- Other(s1. 

Comments: 

Recycling? Yes No 

- cormgated cardboard - GIass 
- "paper - Plastics 

Consmaion Materials - Meals - - Mer($ 

Volumes, Haulers &Facilities: 

Composting? Yes No 

- Pallets/wood - Grass 
Food - b v e s  - Sludge - Brush 

- Other(s1 

Volumes, Haulers and Faciliries: 

- 

(Condnue on blank pase if necessary) J -  
CES Model Waste Reduction Assessment Worksheet Page 4 



'lese describe any policies or procedures which panicdarij' favor or hinder c m n r  waste redncdo. 
rtiviaes: 

Iescribe any major problems or "lessons lea"' relaring to current waste reducnon activities: 

)escribe any major successes these activities have experienced, and the r e ~ o n s  for these successes: 

lescribe the ament procedu~~ to handle confidential materials, and the concerns relaring to 

iniiden&liy 

(Conhue on blank page if neassary) 
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Indicate building layout 

FaciliryName 
No. of Buildings 
No. of Floors Above Ground: 
No. of Floors Below Ground: 
No. of Raised Loading Docks: 
No. of Other Loading Areas: 

Building 1 

Part 7. Special Clean-up, Building Features, Concerns etc. 

Describe any pericdic flucruarions in wasre volume and/or composiaons: 

BuiIding 2 BuiZding 3 C o m n r s  

PIease Enclose a Floor Plan, Map, or Skrck of the FaciIiry 

Describe any par!idar building feanues which will favor or hinder recycling and other waste 

miuaion activiaes: 

Describe any other special concerns which might affect the impIemenarion and cont iuu~on of  waste 

rduaion acrivities: 

(Continue on blank page if necessary) 
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Part 8. Material Handling 

How are supplies received, stored and dismbuted hughour  the faciliry? 

How many personel are used to receive, store and distribution supplies throughout rhe facility? 

What mateials are not handed by the normal material handling system? How are these unusual 
naterials handled? 

Khat is done if deliveries are off-specification, in improper quantities, damaged substandard, have 
:xpixd or are functionally obsolete remed to suppliers? If so, describe how these marerials are 
cturned to supplier;. 

Iescribe the extent to which renunable containen, cardboard recycling, and other Wte reduction 
ieasures are used drrring material handling. 

[ow do martrial handling and purchasing unis communicate to each other? 

' P  

CES Mode! Waste Reduction Asssessment Worksheet P a s  7 



Part 9. Procurement Information 

Please list the m j o r  supplies, equipmew and other materials procured for rhis facility. Indicate 
which materials con& recycled contenL (Indicate quantities per year or per month) 

Please provide a general description of the purchasing process. 

'When are materials ordered? who determines mated speciiicarions and condum actual pmrhases: 
What detemines the size of ar. order? What purchasing "rules of thumb" are used? 

Please describe any existing procurement policies or procedures which are specificaUy designed to 
reduce waste. Are any such proclnemenr policies or procedures planned? 

Are m a r i a l  packaging, environmental "kiendliness," reusability andrecyclabiliry criteria amently 
used for procurement decisions? If so, to what extent are they used Are there pians ta promote 
such criteria in the funue? 

W h r  are the major barriers to procuring more marerials With recycled m n m t  

Nhat resources, tools and informadon are ne&d to promote the purchasing materials with recycled 
:ontena? 

~ 
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Part 10. Walk-Through Notes 

Check off Areas Examined: 

- Waste Generating Areas NOES: 

irate Reduction Gamepian (See Pan 11): 

(Continue on blank page if necessary) 
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Part 11. Future Recovery Options & Recommendations 

Waste Reducaon Goals: 

bigenlent 

- Set waste reduction goals - Pur smenne in charge 
__ Establid~ a wmmiment to reduce wasre __ Develop employee suggestion pmgrams - Provide necess~y per;onnel and financial - Establish a policy 10 reduce waste 

" e s  to explore waste reduction opaons 

me: - R-PW - Refillable peas - Use recycled and recyclable paper - Use demonic mail - Provide washable mugdcups to employs  - EsrabIish cimdars and/or amounccment b a n  - R q c I e  laser printer and copia toner Wmidges - RePPn unwanted junk mail to sender 
- Remove employee names from junk mail mailing lias 

I d n g A r c a :  
- Vary meal sizes for children and senior cidzens - Use washable 
- Rekidgem food and drink a p q x r  ( e m p a "  - Pur canydur fwd in paper conrainas 
- Use washable Qblewm ( n a p h .  cableciodts, p h m s )  
- Use washable or mycling cram dispenwrs, 

b u m  piares. syrup and jam jam, ketchup botrles, ex. 

d H & g :  
- Unbox iLens at supplies depot and disburse item in " a b l e  coluainas 
- Have supplien pruvide items in rerumable conrainen - Have supplien badrhaul empty c"d boxes 

Mye": 

- Blry as redd 10 "x spoibge/obsolercence - Ruchaw irenrs in m a b l e  coneinen 
- Make surc rhar iremsare not over paskaged - Make suxe t t iarpdqjng is reusable/recyclabll - Make SIIIP. rhar packaging is made of K=YCI& content - Make supplier badchaul excess product and packaging 

w: - Use roll clorh-towels in resuwms - Usesoapdispensersinresawm - h l u d e  w= reducrion suggestions in employe - Reward good wane reduction suggesdons 

CES Model Waste Reduction As-ent W?+sheet 
newsletms & bullerin bcardF 
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WASTE ASSESSiMENT SURVEY FORM 

Date: 

Facility Location: 

Persons Interviewed: 

(Title andlor Name) 

WASTE STREAM 
Content 1 

I Quantity Generated 

Frequency of Generation 
(seasonal changes, emergency 

vs normal operations) 

Generating Process 

2 
, Original Material 

Source/Supplier/Cost 

Current HandIinglDisposaI Mtds 
(written procedures?) 

I Current Disposal Costs 

Current Waste Min. Practices 
(change in volume generated, 

written procedures?) 

Proposed/€'lanned/Suggested 
Waste Minimization Procedures 

(employee suggestions) 

Flow Diagram 

_. 





Recycling Terms 

biscuiting: a methodology by which aluminum cans are densified. with the end product being 
a'bbcuit of aluminum, approximately 12" x12" x 8" and weighing 20-40 pounds. 

broker: a firm or individual that purchoses secondary materials from processors for resale to 
consumers; a broker acts os an Intermediary and typically does not take physical 
possession of the materials. 

brush: wood waste with a diameter of 4' or less. 

cage: an expended metal container (approximately 6 x 6 ~ 6 ' )  used for the storage of cons, 
cans are usuallyfed by a conveyor through on opening in the top and exit through an 
opening in the bottom, destined for processing (Le. a baler). 

equipment (this interprejation of the term only applies to its use as demonstrated on the 
work sheet. 

material available from participating units. 

capital funding: the amount of money received to cover the cost of the building and/or 

capture rate: the amount of a materiol recycled as a percentage of the total amount of that 

Cherokee truck: a recycling collection vehicle. 

clean debris: inert solid waste that is not a pollution threat to ground ond surface waters, not a 
fire hazard and likely to maintain its physical ond chemical structure under expected 
use and disposal conditions. This term includes uncontaminated concrete, steel, gloss. 
brick and ceramics. 

co-composting: the composting of municipal solid waste and wastewater treatment plan1 

commingling: the mixing of secondary materials during collection; ranges from 'full' (ail 

sludge together. 

items including paper) to 'partial" (news & paper separate, plus varying combinations 
of container materials). 

composting: the controlled process whereby organic materials are biologically broken down 

consumption data: information on waste amounts derived from resources consumed, e.g. a 
cafeteria that buys 150 cases of soft drinks each week then creates 150 cases worth of 
'soft drink waste' each week. 

and converted into a stabalized humis material. 

Source: Florida Recycling Coordinators Training Course: Participant's Manuol 



construction and demolition debris: materiais generally considered to be not water soluble 
and non-hazardous in nature, including, but not limited to Steel. glass. brick. concrete, 
asphatt roofing material. pipe. gypsum wallboard. and lumber from construction or 
destruction of a structure, and including rocks, soils. trees and other vegetative matter 
which normally results from land clearing or land development operations for a 
construction project. 

contaminant a material that is harmful or undesirable to the recycling process when included 
with a recycable material. 

cullet crushed scrap glass, usually prepared in uniform, small pieces and free from 

curb (truck) sork the sorting of recyciables into various truck compartments at curbside in a 

contaminants. 

residential program. 

dealer: a firm that purchases, grades and processes secondary materials for sale to brokers 
and/or end users. 

dedicated equipment/vehicles: vehicles or equipment which are designed and used only for 

degradable: any material which after being discarded, is capable of decomposing to 

recyclable collection and processing. 

components .other than heavy metals or other toxic substances, after exposure to 
bacteria, lights or outdoor elements. 

biscuitlng, crushing and flattening. 

equipment depreciates. 

diverted from the landfill; reflects all, or a portion, of the full costs involved in solid 
waste management; often related to tipping fee. 

waste stream. 

densification: a process which compacts secondary materials for shipping; includes baling, 

depreciation term: this represents the number of yean over which a building or piece of 

diversion credit a fee paid normally from a county or region to a municipality for materials 

diversion rate: the amount of all materials recycled as a percentage of the municipal solid 

dump-and-pick: the recovery of secondary materials from mixed waste loads. often using 
manual sorting. . 

end market (end user): facilities where secondary materials are reprocessed into new 

energy from waste (waste to energy): the burning of solid waste in steam generators to 

expansion capacity: the ability of a machine or facility to fulfill an unexpected increase in 

materials, e.g. paper mills. steel mills and glass container plants. 

produce electricity. 

demand. 



fine paper: a high grade paper which is lighter, thinner and more flexible compared to paper 
board; includes: bond paper, stationery, not pad paper. computer outprint paper 
non-glossy photo copier paper, index cards, and manila file folders. 

flow control: a regulation or ordinance used by an agency to direct waste to one or more 
specfic locations for processing. 

gaylord: 1.4 cu. yd. cardboard container used to store loose materials. 

generation data: information on waste amounts derived from actual waste materials 

generator: an individual. company, organization or activity that produces wastes or 

granulated: a material that has formed or crystallized into grains or small plastic particles 

grois capital costs: the actual cost of the building and/or equipment needed 

household a single family unit; e.g. a duplex would contain two households and require two 

interiocal agreement: a legal contract among governmental units (city-city, county-county, 

-9 

produced; usually done by auditing or assessing waste bins on site. 

secondary materials. 

(granules). 

storage containers. 

ciiycouniy) which sets out the respective responsibilifies of each unit in the 
development and operation of a recycling program. 

Labrie: a recycling collection vehicle 

mandatory recycling: recycling thut is required and enforced by law af some level; e.g., 
counties may be required to set up recycling programs and achieve particular 
diversion rates, but they may or may not require households or business to recycle 
certain materials, or at least remove them from the municipal waste stream. 

materials recovery facility (MRD: a facility that receives, processes and markets source- 
separated materials; may separate commingled materials. but at least does some 
processing; also known as intermediate processing centers (IPCs) and regional 
processing centers (RPC's) 

muiti-material recycling: the collection of more that one material from a business, institution 
or househdd. 

municipal solid waste (MSw): that portion of the solid waste stream that usually includes 
residential waste, commercial/institutional waste and some light industrial waste, 
doesnof include heavy industrial waste, hazardous waste, radioactive waste or 
biomedical waste. 

net capital cost: this value b represented by the gross capital costs less the funding received 
for the building and/or equipment 



outlhrows: ail papers that are so manufactured or treated or are in such a form as to be 
unsuitabie for consumption as the grade specified. 

participate in a recycling program as a percentage of the totai number of units served 
by the program; musf have a timeframe to be meaningful; most common measure is 
the number of units which participate at least one per month. 

pass-bys: the number of structures with recycling containers on a residential collection route; 
one structure = one pass-by. 

post-consumer waste: waste materials generated by businesses or households; does not 
include waste, scrap or offcuts from industrial and manufacturing processes. 

processor: an operation where secondary materials are sorted. graded, cleaned, densified 
or packaged. 

recovered materials: those materials which have known recycling potential, can be feasibly 
recycled, and have been diverted or removed from the solid waste stream for sale, 
use or reuse, by separation. collection or processing. 

available from the population served. If a material production amount per unit served 
is known, the recovery rate is the amount of a material recovered didded by the 
product of the amount produced per unit times the number of units. 

recyclable material: those materials which are capable of being recycled and which would 
otherwise be processed or disposed of as solid waste. 

recycling: any process by which solid waste or materials which would otherwise become solid 
waste are collected, separated or processed and reused or returned to use in the form 
of raw materials or products. 

participation rate: the number of units (households, business, retail outlets, etc.) which - 

recovery rate: the amount of a material recovered divided by the total of the material 

refuse-derived fuel (RDF): fuel pellets for use in certain types of waste-to-energy faciliiies, 

residential solid waste (RSW): that portion of the solid waste stream coming from household 

resource recovery: the extraction and use of materiais which would otherwise enter or 

units. 

continue within the waste stream; a broad category encompassing recycling. energy 
from waste, methane recovery at landfills, etc.; offen used to describe the production 
of energy from solid waste. 

roll-off a special truck which deposits and picks up a 10-todGcubic yard container at a site. 

secondary materials: recyclable materials such as waste paper and scrap metal. 

set-out rate: the number of stops where recyciables are set out at the curb, stated as a 
percentage of pass-bys for that route. 

sludge: the accumulated solids, residues and precipitates generated as a result of waste 
treatment or processing, including wastewater treatment, water supply treatment, 
operation of an air pollution control facilty and the solids and liquids pumped from 
septic tanks and grease traps. ) 



source separation: the removai of recyclabies from the waste stream by the consumer or 

special wastes: solid wastes that can require special handling and management, including 
but not limited to whrte goods, whole tires, used oil. mattresses. furniture, lead-acid 
batteries and biohazardous wastes. 

generator. - 

stops: structures where recycling containers are set out on a given collection day. 

structures: the actual buildings along a collection route; e.g.. a duplex or 4-unit apartment 

used oil: any all which has been refined from crude oil or synthetic oil and as a resuit of use, 

each is one structure; used to calculate passbys. 

storage or handling. has became unsuitable for its original purpose due to the 
presence of impurities or loss of original properties, but which may be suitable for 
further use and is recyclable. 

waste audit: an on-site assessment of the waste stream and recycling potential of an individual 
business or institution. 

whae goods: includes inoperative and discarded refrigerators. ranges. water heaters, freezers 

windrowing: the placement and management of compostable material in a piled row; should 

and other similar domestic and commercial large appliances. 

be periodically watered and turned. 

yard trash: the portion of the municipal solid waste stream consisting of vegetative matter 
resulting from landscaping maintenance and land clearing operations, leaves, grass 
clippings. brush, tree trimings and garden waste. 
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ACRONYMS 

APC 

ASTWMO 

BlRP 

BTU 

C&D 

C/I 

CPO 

My 

DEHNR 

DEM 

DOA 

DOT 

EPA 

FOB 

HDPE 

HHW 

ICP 

ISRl 

KAB 

LDPE 

American Plastic Council 

Association of State and Territorial Solid Waste Management Officials 

Business and industry Recycling Program (formerly the Beverage Industry 
Recycling Program) 

British Thermal Unit 

Construction & Demolition Debris 

commercial/industriai 

computer printout wast paper 

do-it-yourself used oil changer 

Department of Environment, Heatth & Natural Resources 

Division of Environmental Management 

Department of Administration 

Department of Transportation 

Environmental Protection Agency 

freight on board 

high density polyethylene 4 2  (a plastic resin used for containers such as 

household hazardous waste 

intermediate processing center 

Institute for Scrap Recycling Industries 

Keep America Beautiful 

low-density polyethylene -M 

milk jugs) 

MFS multi-family structure 

MPW mixed paper waste 



MRF 

MSW 

NAPCOR 

NARl 

NCRA 

NCSDA 

NRC 

NSWMA 

occ 
OMG 

ONP 

OWR 

PCB 

PE 

PET 

PP 

PPP 

PPE 

PS 

PSI 

PVC 

RCRA 

RDF 

RFB 

RFP 

materials recovery facility 

municipal solid waste 

National Association for Plastic Container Recovery 

National Association of Recycling Industries 

North Carolina Recycling Association 

North Carolina Soft Drink Association 

National Recycling Coalition 

National Solid Waste Management Association 

old corrugated cardboard 

old magazines 

old newsprint 

Office of Waste Reduction 

polychlorinated biphenyl 

polyethylene 

polyethylene terephthalate - #1 (plastic resin used to make soft drink bottles) 

polypropylene - P5 

Pollution Prevention Program 

promotion and public educdion 

polystyrene - #6 

Paper Stock Institute of America 

polyvinyl chloride - #3 

(federal) Resource Conservation and Recovery Act 

refuse-derived fuel 

request for bid 

request for proposal 

,) 



RFQ 

RPC 

R S W  

SRI 

SK: 

S W A N A  

sws 
TDF 

TPD 

T P W  

request for qualifications 

regional pmcessing center 

residential solid waste 

Steel Recycling Institute 

standard industrial classification (code) 

Solid Waste Association of North America 

Solid Waste Section 

tire-derived fuel 

tons per day 

tons per week 

TPY tans per year 

TSCA Toxic Substance Control Act 

UBC used beverage container 

WRRC Waste Reduction Resource Center 

WTE waste-to-energy facility 

Source: florida Recycling Coordinators Training Course: Padicipants' Manual 





Fede ral Go vemment 

Environmental Protection Agency 
Municipal Soiid Waste Program 
401 M Street, SW 
Washington, DC 2M60 

State Go vemment Aaenc les 

Office of Waste Reduction . 
NC Dept. of Environment, Health, and 
Natural Resources 
3825 Barren Drive, PO Box 27687 
Rakigh.NC 2761 1-7687 919-571-4103 

Soiid Waste Section 
Division of Solid Waste Management 
NC Dept. of Environment, Health, and 
Natural Resources 
Po Box 27687 
Ra1eigh.W 2761 1-7687 919-7330692 

Energy Division 
NC Dept. of Economic and Community 
Development 
Po Box 25249 
Raleigh. Nc 2761 1 919-733-2230 

NC Keep America Beautiful 
Office of the Governor 
116 W. Jones St. 
Raleigh.NC 2761 1 9197335017 

Adopt-A-Highway Program 
NC Dept. of Transportation 
Po Box 25201 
Raleigh. NC 2761 1 919-733-2520 

2W2-382-3345 

State Professional & Trade Associations 

NC Recycling Association 
7330 Chapel Hill Rd. Suite 207 
Raieigh.NC 27607 919-851-8444 

NC Chapter of SWANA (Soiid Waste Assoc. 
of North America, formerly GRCDA) 
Cih/ of Charlotte 
6cx) E. Fourth St. - 7th Floor 
Charlotte. NC 28202 704-=2176 - 

NC Association of County Commissioners 
P o  Box 1488 
215 N. D&son St. 
Raleigh. NC 27602 919-832-2893 

NC League of Municipalities 
Po Box 3069 
215 N. Dawson St. 
Raleigh,NC 27602 919-834-131 1 

NC Rural Economic Development Center, Inc. 
201 New Bern Avenue 
Roleigh,NC 27601 919-821-1 154 

National Assoc. for Plastic Container Recovery 
(NAPCOR) 
4828 Porkway Plaza Blvd. Suite 260 
Charlatte. NC 28217 704-357-3250 

Carolinas Glass Recycling Program 
908 South Tryon Street Suite 2200 
Charlatte. NC 28202 704-332-2030 

Keep North Carolina Clean & Beautiiul, Inc. 
St. Mary's Place 
887-A Washington St. 
Raleigh. NC 27605 919-834-9869 



YniversitvlCo lleae DeDa rtments & 
Research Institutes 

Southeast Waste Exchange 
Urban Institute 
Deportment of Civil Engineering 
UNC-CharioRe 
Charlotte, NC 28223 704-547-2307 

UNC Institute for Environmental Studies 
3 15 Pittsboro St. CG7403 
UNC-Chapel Hill 
Chapel Hill, NC 27599-7403 919-966-2355 

EPA Ctr. for Waste Minimization & Mgmt. 
Department of Chemical Engineering 
Box 7905 
NC State University 
Raleigh, NC 276957905 919-737-2325 

Cooperative Extension Service 
Office of the Director 
Box 7602 
NC State University 
Raleigh, NC 276957602 919-515281 1 

East Carolina University 
Dept. of Environmental Health 
Greenviiie, NC 27858 919-757-4434 

Center for improving Mountain Living 
Westem Carolina University 
Cullavhee. NC 28723 704-227-7492 

Non-Government: National 

Aluminum Recycling Association 
lOa, 16th Street, NW Suite 603 
Washington.DC 20336 202-7850550 

American Iron and Steel Institute 
1oc) 16th Street, NW 
Washington, DC 20336 202-452-71Kl 

American Paper Institute 
260 Madison Avenue 
NewYork, NY 1cO16 212-34(Mcco 

Asphalt Rubber Producer's Group 
3336 North 32nd Street, Suite 110 
PhoenkAZ 85016 
662-9551 141 

Non-Govemment National tcont.) 

Association of Petroleum Re-refiners 
PO Box 427 
@uffab,NY 14205 716-8552212 

Association of State and Territorial Solid Waste 
Management Officials 
444 North Capital Street, NW Suite 388 
Washington. DC 2oOc)l 202-624-5828 

Automotive Dismantlers and Recyclers Ed. Found. 
1 133 15th Street, NW 
Washington, DC xco5 202-293-2372 

Can Manufacturers instiiute. Inc. 
1625 Massachusetts Avenue, NW 
Washington, DC 20036 202-232-4677 

Center for Renewable Resources 
1001 Connecticut Avenue. NW 
Suite 510 
Washington. DC 20226 202-4666880 

The Council of State Governments 
Iron Works Pike 
PO Box 11910 
Lexington, KY 40578 K6-231-1866 

The Council for Solid Waste Solutions 
1275 K Street, NW Suite 400 
Washington, DC 202-371-5319 

Environmental Defense Fund 
257 Park Avenue South 
NewYork,NY l(3310 212-50521Kl 

Flexible Packaging Association 
1090 Vermont Avenue NW, Suite 500 
Washington, DC 2XO5 202-842-3880 

Glass Packaging lnstiute 
1801 KStreet,NW Suite 1105-L 
Washington, DC 20306 202-887-4850 

Governmental Refuse Collection and 
Disposal Association 
Po Box 7219 
Silverspring, MD 20910 1-8CO.456-GRCD 

30 1-5852898 

\ 



Non-Government: National (co nt 1 

Institute of Scrap Recycling rndustries 
Southeast Chapter 
3340 Peachtree Road, NE 
Suite 17M) 
Atlanta. GA 30326 404-262-1453 

INtiute of Scrap Recycling 
Industries, Inc. 
1627 K Street, NW 
Suite 700 
Washington, DC xoo6 202-166-4(150 

National Association for 
Plastic Container Recovery 
Po Box 7784 
Charbite. NC 28241 704-523-8543 

National Oil Recycler's Association 
2600 Virginia Avenue NW, Suite loo0 
Washington, DC 20037 202-333-8800 

National Recycling Coalition 
11013othSt.NW Suite305 
Washington,DC 20337 2024256406 

National Soft Drink Association 
1730 Rhode Island Avenue NW 
Washngton,DC 20036 232-463-5732 

National Solid Wastes Mgmt. ASSOC. 
1730 Rhode Island Avenue, NW 
Suite lOc0 
Washington.DC 20036 202-659-4613 

National Tire Dealers and 
Retreaders Association 
1250 I Street, NW 
Washington. DC 2oco5 202-789-2300 

Paperboard Packaging Council 
1101 Vermont Avenue, NW 
Suite 41 1 
Washington. DC m335 202-289-4103 

Rubber Manufacturers Association 
1400 K Street, NW 
Washington, DC XCO5 202-682-1338 

Society of the Plastics Industry 
1275 King Street, NW 
Suite 400 
Washington. DC xco5 202-371-5203 

Technical Association of Pulp and 
Paper Industries 
PO b x  la113 
AtlantaGA 3(3348 404-44&14130 

Textile Fibres and By-products Association 
PO Box 11065 
Charfotle, NC 28220 704-527-5593 

Tire Retread Information Bureau 
26555 Camel Rancho Boulevard 
Suite 3 
Camel, ICA 93923 408-6253247 

The US Conference of Mayors 
1620 I Street, NW 
Washington, DC xco6 202-293-7330 

Source: Florida Recycling Coordinator's Training Course: Participant's Manual 





BIOCYCLE (monthly) 
Journal of Waste Recycling 
Box 351 
Emmaus, PA 18049 215967-4135 

GARBAGE (bi-monthly) 
PO Box 51647 
Boulder, CO 80321-1647 

PLASTICS RECYCLING UPDATE (quarterly newsletter) 
Resource Recycling, Inc. 
PO Box 1 m  
Portland,OR 97210 503-227-1319 

RECYCLING COORDINATOR 
76 North Maple Avenue, Suite 152 
Ridgewood. NJ 07450 

RECYCLING TODAY! (monthly) 
4012 Bridge Avenue 
Cleveland, OH 441 153320 21&961-4130 

RESOURCE RECYCLING (7 timeslyr) 
P o B o x 1 m  
Portland.OR 97210 503-227-1319 

RETURNABLE TIMES (quarterly newsletter) 
Environmental Action Foundation 
1525 New Hampshire Avenue, NW 
Washington,DC 20036 202-7454870 

WASTE AGE (monthly) 
1730 Rhcde bland Ave. NW Suite loo0 
Washington, DC 20036 202-861-0703 

WASTE AGE (bi-weekly) 
Recycling Times 
The Newspaper of Recycling Markets 
5615 W Cermak Rood 
Ckero,IL c0650 202-8614708 

WASTE ALTERNATIVES (published quarterly) 
1730 Rhode Island Ave. NW Suite loo0 
Washington,DC XCIX 202-861-0708 

WORLD WASTES (monthly) 
6255 Bortiekf Road , Atlanta, GA 30328 404-255-4800 
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Publications & Info 
Message Center 

Calendar of Events 
Tminlng Courses 

NAME MODEM PHONE TECH SUPPORT INFO SPONSOR 

x x  X ORD 51 3-569-7610 
Office of 
Research & 
Development 

Hazardous EPA Office of 
Material Research & 
Research Development 
Projects 



Publications i3 Info 
Message Center 

Calendar of Events 
Training Courses 

NAME MODEM PHONE TECH SUPPORT INFO SPONSOR 

x x x x  PIES (PPIC) 703-5061CQ5 703-821-4803 Technology EPA Office of 
Pollutlon Prevent. 202-4757 161 Transfer Envlr Eng & 
Clearinghouse Technology 

X SWICH 301-5850204 8W77-9424 Recycling E PA 1 SW ANA 
Solid Waste Source Red. 
Info 
Clearinghouse 



APPENDIX E ' SCHOOL WASTE REDUCTION ASSESSMENT WORKSHEET 

Thts worksheet 1s designed for use at one school site If needed, make one copy for each school involved 

Number of Builchngs 

"3 
Name of School 

Address 

PartI. Contacts 

Waste Reduction Team Members 

Principal or Main Contact: 

custodial Supervisor: 

Cafeteria Manager:: 

Nutritional Specialist: 

) PTAResident: 
- 

Teacher/Staf€ Contacts: 

Student Volunteers: 

County or Municipal Recycling Coordinator: 

Part II - Background Information 

Total Student Population 

Total TeachedStaff Population: 

Number of classrooms: 

3 NumberofOEices: 

Cafeteria, with a kitchen (YNp 

Swrce: Beymd Recycling: A Waste R a m  Manual fa Sd~ook, OWR, IJNCEXP 

P A #  
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Concession Stand (Y/N) 

Vending Machines - How many and where are they located? 

Number of restrooms: 

Number of Teachers/ StaEBreak-rooms: 

What Cypes of special or hazardous wastes are produced by the school? i.e. in the Art rooms, Ceramics Lab, Jewelty 
Making Shop, Wood Shop, Automotive Shop, Photography Lab, Vocational Labs, etc.? 

List each special waste, estimated tonnagelyear, and method of disposdor reclamation 

Part IU - Custodial Information 

How many hours of custodial time is spent per week handling waste? 

What percentage of overall custodial time does this represent? 

What waste, if any, is not handled by the custodial staff? 

Part IV - Identify the different waste streams 

Identlfy each waste stream from point of generation to placement in the dumpster. 

Waste Stream #1 

Source: Bqmd Recycling: A W&e R&&m Maoual fm Smwk, OWR, UNCERP 
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Waste Stream #2 

Waste Stream #3 3 

Waste Stream #4 

(list additional waste streams on a separate sheet of paper) 

Part V - Dumpsters 

How many dumpsters are located at the school? 

Hauler Information: 
Contact Person Address, Phone #, 

F-3 



Est. Tons per year Est. Cost per year 

Part VI - Dumpster contents: 

Do not dive or go into dumpster, there may be hazards that you can't see.. Note if there is anything special or different 
about this week like a big football game, finals week, open-house, or just after a vacation etc. You can do a quick look at 
the contents, using a large stick to stir contents around. Estimate the types of materials in the dumpster, and guess the 
percent of the total that they may make-up. 
OR 
Empty the contents of the dumpster on the ground. Separate into piles of white paper, colored paper, computer paper, 
cardboard, chipboard, food waste, aluminum, glass, plastic (by types), old wood waste, etc. Weigh each pile, estimate 
percent of volume 

Record your findings here: 

F-4 



Part W - Cafeteria Information 

How many meals are served daily? 

Breakfast: 

Lunch: 

Is the food offered or served? (see the Cleveland County School System Case Study) 

How are drinks served? (in paper-cartons, plastic jugs, glass, polystyrene, washable containers etc.) 

Does the cafeteria use polystyrene trays? If yes, how many per day? 

Are drinking straws provided? 

Do the children have access to the napkin holders or are they gwen one naplun per meal9 

How are condiments including salt and pepper served? 

What type of silverware is used? (reusable or disposable, if disposable are “sporks” used?) 

What trpes ofpackaging is the food delivered in? (example: meat comes into the cafeteria wrapped in clear plastic bags 
An average of ten of these bags are used pa day. All vegetables come in 60 02. tin cans and about 8 cans are used per day, 
potatoes are presliced and come in white plastic bags, flour comes in 25 Ib. cardboard banels, Cheese and lunch meat come 
in big hunks are sliced on the slicer, Bread is delivered every other day - 24 individually wrapped loves are contained in a 
cardboardbox. etc.) 

2 any indwudually w a p p d  items served such as chips, muf€ins, desserts etc? 

Suuce: Beymd R q c b g :  A W a e  Reductim Manual for Schwb, O W ,  WCERP 
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\ 
STOP! It's time to take a break! Relax, take a deep breath, and think about everything 
you've found out. Don't write anytJmg down now-just think: Are there very obvious 
materials to recycle? What initial ideas come to mind for practicing source reduction, 
reuse, composting, and purchasing recycled products? What material is the biggest waste 
in the school? How will tstudents be involved with the waste reduction efforts? Take some 
time and mill these ideas over. Plan a meeting with the waste reduction team to share all 
the information that you have gathered. Bounce ideas off of key individuals. Talk to 
markets, think logistics,. Research prices of collection containers etc. Re-read the section 
on implementing a waste reduction program. What will be the major obstacles in 
implementating the waste reduction program? 

Part Vm Goals, Logistics, and Responsibilities 

DECLARE WHAT TBE SCHOOL OR SCHOOL SYSTEM IS GOING TO ACCOMPLISH! 

IT IS THE GOAL OF (name of school) 

TO REDUCE THE AMOUNT OF WASTE DISPOSED BY PERCENT 

BY (date) 

This will be accomplished through the following activities: (You may want to write these out on a separate sheet of paper, 
include logistics, expenditures, revenues, and student and staff responsibilities) 

Waste Reduction: 

Reuse: 

Recycling: 

composting: 

Purchasing Recycled Products: 

Education and Promotion 

Source: B e y "  R q c h g :  A War*e Redudion M m d  for S&fiools, OWR, UNCERP F-6 



LEGEND I 

You may find that it is useful to make a rough draving of the school campus, in order to most efficiently direct the flow of materials, 
andvisualize where activiiies such as composting Will occur. Use the following space to create a drawing; include the dumpster 
sit+), playgrounds, fields, gardens, driveways, etc. Clearly mark items in the legend. 

3 
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