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INTRODUCTION 

Packaging is essential to public health, economic well-being, living standard, and 
- lifestyle in modem societies. Packaging has enabled us to enjoy the benefits of the world's 

most efficient product distribution system, which delivers a rich variety of food, personal care 
products, hardware, and other consumer goods. Packaging keeps products safe, intact, and 

- protected from tampering and damage until they reach the market place. 

Packaging also presents a significant public policy challenge. The value and utility of - packaging is relatively short-lived; once a consumer purchases and uses a product, its package 
inevitably ends up in the trash can. To minimize the environmental impact of the discarded 
package, effective solid waste management systems must be in place. 

For more than a decade, the role of packaging in the municipal solid waste (MSW) 
stream has been the subject of considerable debate among policymakers at all levels of 
government. Because packaging constitutes about one-third of MSW, policymakers have 
focused on various proposals to reduce or otherwise divert packaging from municipal disposal 
systems through recycling, reuse, buy-recycled, and cornposting systems. More recently, 
concerns have been raised regarding the presence of toxic substances in packaging that may 
harm the environment and public health when the package enters the waste stream. These 
policy debates have occurred as part of a larger effort to improve the management of the 
nation's natural resources and its solid wastes. 

Since 1988, the Coalition of Northeastern Governors (CONEG) has played a lead role 
in the solid waste debate, not only in the Northeast states, but in other regions of the United 
States as well. CONEG's approach to addressing the solid waste problem, through policies 
and programs developed by its Source Reduction Task Force (SRTF), has become the model 
for other states and regions that are also struggling with similar problems and searching for 
meaningful solutions. 

This report concerns one product of the SRTF-the Model Toxics in Packaging 
Legislation (Appendix A). Developed by members of the Source Reduction Council (SRC)*, 
the Model Legislation is the basis for laws in 17 states and legislation before Congress. As 
required by the Model Legislation, this report presents the findings of a review of its 
provisions, administration, and impact. The report was compiled with information provided to 
the Toxics in Packaging Clearinghouse (TPCH), which CONEG and the Task Force created to 
ease the states' and regulated industries' burden of administering the laws. 

CONEG staff wish to acknowledge the assistance and cooperation provided by state 
and Technical Advisory Group members of the TPCH in the preparation of this report. 

*The SRC was restructured into the current SRTF 1991. 



Model Toxics in Packaging Legislation Chronolow of Kev Events 

August. 1988. 
CONEG creates Source Reduction Council. 

1989 - 

September. 1989. 
SRTF begins development of Toxics in Packaging 
Model Legislation. 

January 3, 1990. 
Model Legislation presented to Governors. 

April 17. 1990. 
,Maine enacts Legislative Document 9368. 

April 19. 1990. 
New Hampshire enacts House Bill 5835. 

April 27. 1990. 
Wisconsin enacts Senate Bill 300. 

May 8, 1990. 
Iowa enacts Senate Bill 3-153. 

June  6, 1990. 
Connecticut enacts House Bill 5852. 

J u n e  26, 1990. 
New York enacts Ch 286 Laws of 1990. 

Vermont enacts House Bill 886. 

July 6, 1990. 
Rhode Island enacts General Law 

23-18.13. 

May 20, 1991. 
Minnesota enacts Statute 1 15A.965. 

May 21, 1991. 
Washington state enacts Senate Bill 5591. 

CONEG restructures Source Reduction Council into 
Source Reduction Task Force 

January  20,1992. 
New Jersey enacts Senate Bill 226. 

May 4, 1992. 
Georgia enacts House Bill 124. 



May 26, 1992. 
Maryland enacts Senate Bill 554. 

July 1 ,  1992. 
Illinois enacts Senate Bill 1295. 

November, 1992. 
Toxics in Packaging Clearirighouse created. 1993 

May 12. 1993. 
Florida enacts Section 403.7 19 1.  F.S.( 1993). 

July 1 .  1993. 
Missouri enacts G.X.  Section 1-4, 260.820-260-826. 

1993 

.April 20. 1994. 
Virginia enacts llouse Bill 1203,. 

December 2. 1994. 
Pennsylvania enacts House Bill 337. 



EXECUTIVE SUMMARY 

In 1990. the Coalition of Northeasrern Governors presented to the Northeastern states 
Model Legislation designed to phase out the use and presence of mercury, lead. cadmium. and 
hexavalent chromium in packaging within four years following enactment of the legislation. 
The Model Legislation attracted immediate attention from state officials in the Northeast and 
in other regions because it responded to public concerns about the potential public health and 
environmental effects presented by rhese substances when they are introduced into the 
municipal solid waste stream in discarded packaging. 

This report reviews the history of the CONEG Model Toxics in Packaging Legislation 
(Appendix A), evaluates its administrative procedures. reviews the states' enforcement policies 
and actions regarding this legislation. examines methodologies for testing and measuring 
in dust^ compliance and the laws' effectiveness. addresses barriers to compliance. and 
suggests improvements to the hlodel Leg~slation's provisions. 

CHAPTER HIGHLIGHTS 

Chapter One Describes the genesis of the Model Toxics in Packaging Legislation, an 
early product of CONEG's Source Reduction Council (SRC) (the 
predecessor to the current Source Reduction Task Force (SRTF), its 
objectives. key provisions and requirements. exemptions for cenain 
products. and certification procedures. The Model Legislation presents 
an unusual self-certification approach to regulating packaging and its 
components; it does not regulate products. 

Chapter Two 

Chapter 
Three 

Describes the Toxics in Packaging Clearinghouse ITPCH), created by 
the SRTF to simplify the laws' administrative procedures, promote 
cooperation between participating states. minimize procedural burdens 
on affected industries, and promote understanding and greater awareness 
of the Model Legislation's objectives. This chapter also explains the 
TPCH procedures for addressing industry requests for exemptions and 
clarifications of the laws' provisions and intent as well as actions taken 
to improve the program's efficiency. 

Discusses issues that have arisen concerning the Model Legislation's 
administration. enforcement. impact. and effectiveness. Although a 
number of states (18 to date) have enacted the Model Legislation with 
few variations. none of the states have aggressively enforced its 
provisions. This chapter also examines available methodologies for 
testing packaging for the regulated metals and limitations facing states 
in determining the effectiveness of this legislation in decreasing the 
presence of the regulated metals' concentrations in the MSW stream. 



Chapter Four ['resents the Clearingnouse's recommended chances ro ii;c 1lodc.l Toxics 
in Packaging itgislation and rhe rationaie !'or each ci~angc.. Tile rPCH 
quggesrs an extension or' the existing cxernption for pac~aging 
containing recycled material: a deiinition to clarify ');'intentionai 

introduction" of the iour heavy metals into packaging; Jn exemption tor 
reusable packaging: istinitions for "manufacturing." "distribut~on." 
"manur'acturer." ~ n d  "suppiier": additional clarifying language in existing 
exemptions: and a se~rerability and construction clause. 

Chapter Five States that no additional toxic substances will be recommended by the 
TPCII !'or reguiation under :he lfodel Legislation pending rile 
cornpiction ot' a toxicit)' protocoi. 

Chapter Six Presents conciusions based upon the review and suggests future actions 
for the hiodel Toxics in Packaging Legislation and the iPCH. 

Key Conclusions 

The h/lodel Tosics in Packaging Legislation has been enacted in IS states to help 
:sduce the presence of four heavy metals in the municipal solid waste stream. The hlodel 
Legislation provides for affected industries to seif-certify their compliance with the law. The 
Model also allows exemptions for certain packages. 

The TPCH has helped to ease the states' and industries' administration of the laws and 
ro disseminate information about the Model Legislation to other states and interested parties. 
I?iethodoloqies exist to test packaging for the regulated metals. but a more effective rest is 
needed for hexavalent chromium. Determining the impact of the Model Legislation's impact 
on the municipal solid waste stream is feasible but cannot be measured at this time. 

The TPCH has recommended several changes to the Model Legislation to ease its 
administration, clarify its provisions. and to ensure its requirements do not interfere with 
programs and policies that promote the production and use of recycled-content products and 
certain reusable containers. X toxics protocol should be developed by the Clearinghouse and 
approved by the Task Force before any additional substances are considered for regulation. 

The Clearinghouse recommended several future actions based on these findings. 
.bong those are the following: 

Periodically review the implementation and effectiveness of the law and 
provide a report to the Northeast Governors and state legislatures based on that 
review; 



Periodically review, develop, and recommend alternative legislative language 
and definitions for the Model for the purpose's of consistency and clarification 
of the law for companies that must comply with its provisions; 

• Produce outreach and information packages for both industry and the states 
regarding the Toxics in Packaging Model Legislation and Clearinghouse; 

Periodically define and develop a program to determine the level of compliance 
with the Toxics in Packaging Legislation; and 

Produce a year-end activities report for member reference and information. 



- 
CHAPTER ONE: REDUCING PACKAGING WASTE VOLUME AND TOXICITY 

This chapter focuses on the Northeastern states' response to the solid waste 

- management challenge. CONEG created a unique forum-the Source Reduction Council 
(SRC)-targeted specifically to reducing the volume and toxicity of packaging in municipal 
solid wastes. The Model Toxics in Packaging Legislation (Appendix A) is one of its first 
initiatives and is the most widely adopted packaging restriction proposal at the state level. 
This section, therefore, describes the overall program of the SRC and its rationale for creation 
of the Model Toxics in Packaging Legislation. Also included is a brief summary of the 
Model's key provisions. 

1.1 CONEG created the SRC to develop regionwide policies and programs aimed at 
reducing the volume and toxicity of packaging wastes. 

Since the mid-1980's, the Northeast region has been a focal point for policy debates 
concerning the development of strategies to improve the management of solid wastes. The 
density of the region's population and limitations on land and other resources necessary to 
support traditional disposal methods led the Northeastern Governors to consider other options 
for managing the solid waste problem. In August 1988, CONEG established the SRC, a 
unique partnership of state officials, industry representatives, and nonprofit and environmental 
organizations, to develop policies and meaningful initiatives designed to reduce packaging 
wastes. In 1991, the SRC was restructured into the Source Reduction Task Force (SRTF). 

The SRTF and its advisory group of industry and nonprofit members strive to achieve 
the following objectives: 

Encourage cooperative action among industry, nonprofit organizations, and state 
decision-makers to further reduce toxics in packaging and products; 

Place state decision-makers in direct contact with those whose actions affect 
packaging; 

Encourage leadership and coordination of the Northeastern states' solid waste 
policies and activities; and 

Encourage credible, voluntary, and market-based source reduction activities that 
reduce the amount of materials going to the waste stream while giving industry 
the flexibility to meet customer needs. 

The SRTF has become an essential means by which state decision-makers obtain 
information about technical, economic, and market issues concerning packaging source 
reduction. Task Force programs and projects also provide CONEG states with the framework 



for encouraging consistent, compatible source reduction policies and practices within the 
region. Programs and projects sponsored by the Task Force include the following: 

The "Preferred Packaging Guidelines" recommends, in descending order of 
priority, that companies (1) eliminate packaging whenever possible, or (2) 
minimize packaging, or (3) design packaging to be refillable or reusable, ,or (4) 
design packaging to contain recycled material or be recyclable. 

The CONEG Challenge encourages companies to voluntarily reduce their 
packaging voluntarily-wing the "Preferred Packaging Guidelinesw-and to 
inform public policymakers of the actions they take and the results of those 
actions. 

The CONEG Challenge Awards program acknowledges the source reduction 
efforts of companies that have taken the Challenge through a national 
competition and award program. 

The Model Packaging Standards Legislation provides interested states with a 
statutory means to bring about reductions in packaging. The legislation has 
been introduced in two states. 

The Model Toxics in Packaging Legislation requires the reduction of four 
metals in packaging to incidental levels. The Toxics in Packaging 
Clearinghouse (TPCH) assists the states and industry with administration of the 
laws. 

1.2 The Toxics in Packaging Model Legislation responded to the Northeastern 
Governors' concerns about the potential adverse public health and environmental 
impacts resulting from the presence of heavy metals in the municipal solid waste 
stream. 

Among the more notable achievements of the SRTF's predecessor, the SRC, is the 
Toxics in Packaging Model Legislation. The Council began developing the Model Toxics in 
Packaging Legislation in September 1989 after the Governors approved the initiative as well 
as the establishment of a more permanent forum focused on source reduction. In accepting 
the SRC's recommendations concerning a Toxics in Packaging legislative initiative, the 
Governors recognized the potential solid waste management difficulties presented by certain 

I 

metals contained in discarded packaging. Although these elements generally present no health 
risks to consumers, potential difficulties may arise once the package enters the solid waste 
stream. Concerns about the potentially detrimental environmental and health effects from .3 

metals present in landfill leachate, incinerator ash, and stack emissions were underscored. 



Although the Governors recognized and applauded industry's voluntary efforts to remove 
toxic constituents from packaging. the]: still agreed to support development of a policy 
mandating the removal from packaging of four metals (lead. mercury. cadmium. and 
hexavalent chromium) considered to pose potentially significant risks to the public's health 
and the environment when present in the municipal solid waste stream. An extensive body of 
information. studies, and reports from government (Federal. state. and international) and from 
independent sources (universities. medical schools. industry, and environmental groups) 
assisted the SRC and the Governors in determining a course of action. 

On January 3. 1990. the Council presented to the Governors the Model Toxics in 
Packaging Legislation. To date. 18 states have enacted laws based on the Model: 
Connecticut. Florida. Georgia. Illinois. Iowa. Maine. Maryland. Minnesota. Missouri, New 
Hampshire. New Jersey. New York. Pennsylvania. Rhode Island. Vermont. Virginia. 
Washington. and Wisconsin. In addition. Massachusetts and Michigan have also introduced 
bills based on the Model. The main features of the Model Legislation follow. 

1.3 The lModel Toxics in Packaging Legislation covers only packages, not products. 

All packages-including their immediate subassemblies (called packaging 
components), coatings, inks. and labels. whether offered in a state for sale or promotional 
purposes-are covered by the Model Legislation. The Model's focus on packaging is 
consistent with the CONEG Governors' charge that the Council concentrate its source 
reduction activities on packaging, not products. The presence of toxics in products is a 
different issue and requires further study. 

1.4 The Model Legislation mandates a phased elimination of four metals and 
prohibits further intentional use of those metals in product packaging. 

The Model Toxics in Packaging Legislation has two objectives: 

Phase out the use and presence of the four regulated metals in packaging and 
packaging components sold andfor used in states where the law has passed; and 

Prohibit the intentional addition of any of the four regulated metals to 
packaging and packaging components. 

To achieve those objectives. the Model Legislation mandates that package manufacturers 
and users (as defined) certify that the package and its components contain no more than the 
following total concentrations by weight of the four regulated metals by the deadlines 
established: 

600 ppm (0.06%) two years after adoption; 
250 ppm (0.025%) three years after adoption; and 
100 ppm (0.0 1%) four years after adoption. 



Note: The numerical standards (especially the 600 pprn level) were suggested by industries that advised 
CONEG and the Source Reduction Council on development of the Model Legislation. According to the 
National Association of Printing Ink >lanufacturers (NAPIM), the 600 ppm standard was established by 
the Consumer Product Safery Commission (CPSC) in 1977 as a safe limit for lead content in paints and 
coatings used on toys, in books. and in other items intended for use by children. The Task Force 
understands CPSC based this standard on a recommendation of the National Academy of Sciences. The 
Academy conducted a careful evaluation of available scientific studies and concluded that a reasonable 
maximum safe level for lead contaminants is 600 ppm. "PPM" means pans per million. on a weight 
basis. 

Industry representatives on the SRC and representatives from other industry groups 
generally agreed that 600 pprn had already been achieved for lead in many packaging 
applications. Based on known information about current industry practices. the Council 
agreed that adding the other three elements (cadmium. mercury, and hexavalent chromium) to 
the Model would not present an undue burden to affected industries. Because the limit of 600 
pprn would apply to any particular component or piece of the package, the composite levels 
for all the regulated metals in the package would be less than 600 ppm. 

The Model provides a two-year aelay in the effective date of the 600 pprn standard to 
allow affected industries sufficient time to make the necessary adjustments in their packaging 
manufacturing processes and printing equipment and to their inventories to meet the law's 
requirements. After consulting with a range of industries, the Council agreed that the two- 
year delay provided a reasonable transition period. 

The SRC established the out-year levels of 250 pprn and 100 pprn after consulting 
industry experts who indicated the technology would be available to enable the packaging 
industry to meet those levels within the time frames established in the Model Legislation. 

The Council also recognized that complete elimination of the regulated metals from 
packaging (i.e., 0 ppm) would be impossible to accomplish. The raw materials used to make 
packaging contain background levels of these metals. which occur naturally or result from 
contamination by other sources of these metals in the environment. Thus, the Model 
Legislation provides the 100 pprn limit for the sum of the four regulated metals as an 
indicator that the package contains only trace amounts of these metals. 

1.5 The authors of the Model Legislation incorporated exemptions for industries that 
could not comply with the standards without compromising essential functions or 
violating safety and health requirements. 

While developing the Model Toxics in Packaging Legislation, the SRC acknowledged 
that provisions must be made for packaging manufacturers/users that could not achieve the 
required standards for the package without compromising essential functions (i-e.. safety) or 
without incurring extreme burdens. Therefore. the Model Legislation exempts the following: 



Those packages or packaging components with a code indicating that the date 
of manufacture preceded the effective date of the law; 

Those packaging and packaging components to which regulated metals have 
been added to ensure the package complies with Federal health and safety 
requirements; 

Those packages and packaging components to which regulated metals have 
been added during its production for which there is no feasible, technical 
alternative; and 

Those packages and packaging components that use post-consumer recycled 
materials. 

Exemptions are limited to two years, except for those applying to recycled content 
products, and are renewable for an additional two years. The Model Legislation recommends 
that the state agency review and approve exemption requests submitted by manufacturers. 
The state agency must determine whether the exemption is necessary to insure the package 
performs essential functions, such as protecting its contents or protecting the user from its 
contents. The law does not consider advertising an essential h c t i o n  of a package. Under 
the law, a manufacturer's request for an exemption to brighten the color of a product label 
would generally not qualify for an exemption. Brightening or intensifying a color on a 
package component is considered a marketing concern, not a health or safety issue. 

The SRC included a six-year exemption for packages made fiom recycled materials 
because recycling programs are relatively immature and, therefore, do not have the technical 
capability to detect or screen post-consumer materials for the regulated metals. For example, 
paper mills may accept post-consumer paper for recycling printed with inks containing 
significant amounts of one or more of the regulated elements. The exemption allows recycled 
products to 'exceed the numeric standard(s) specified in the Model Legislation if the 
exceedance is due to the recycled content. 

The recycling industry is also encouraged to develop detection techniques that would 
assist in eliminating the regulated metals from recycled materials. The Model Legislation 
does not require manufacturers to apply for the recycled products exemption. The original 
Model provided for the exemption to expire six years after its enactment. 

The Model Legislation also exempts packaging requiring the use of one or more of 
these four regulated metals to protect that package's contents (i.e., use of lead shielding to 
protect photographic or X-ray film) or to protect the health and safety of shippers and 
handlers from the product (e.g., use of lead shielding to contain radioactive material intended 
for medical uses). Again, this exemption was not intended to be used for product promotion 
or marketing purposes. 



1.6 The Model Toxics in Packaging Legislation provides for self-certification. 

Manufacturers or suppliers of any package or packaging component must, within two 
years of adoption and thereafter, maintain a certificate stating that the package or packaging 
component complies with the statute or explains the basis for any exemption claimed. An 
authorized company official must sign the original certificate and new or amended certificates. 
The self-certification process was adopted to ease the administrative burden on the states 
presented by this Model Legislation. The law requires that the original certificate of 
compliance for each package must remain with the company that places the product in the 
package. Copies of the certificate are provided to productlpackage purchasers, distributors, 
and suppliers. This requirement does not apply to the retailer or to the individual consumer. 

The state administrative agency may request the certificate of compliance fiom the 
certifying entity at any time. The Model Legislation authorizes members of the public to 
request copies of certificates fiom the certifjmg company. Written requests for certificates of 
compliance must also be submitted to the state agency. The company must respond within 60 
days. Some states have modified this procedure in their statute or regulations. 

Enforcement presented another set of challenges to the Council. Recognizing that the 
states have separate and distinct statutes and procedures governing enforcement, the Council 
agreed to allow each state to determine its own enforcement provisions. 

1.7 The Model Legislation does not specify a test for the regulated metals in 
packaging, a matter which the Task Force left to the states. 

The Council did not mandate the use of a specific test protocol for detecting the 
regulated metals in packaging. States may prefer their own testing method, or they may refer 
to the American Society for Testing and Materials (ASTM) which can provide information on 
accepted testing methods. In addition, the states are encouraged to also refer to Test Methods 
for Evaluating Solid Waste, SW-846, third edition, November 1986, by the U.S. 
Environmental Protection Agency, Office of Solid Waste and Emergency Response. 

1.8 With implementation of the Tosics in Packaging laws, industries have raised 
issues concerning its requirements and administrative provisions. 

The Model Toxics in Packaging Legislation has enjoyed almost unprecedented success 
in terms of its wide acceptance by individual states. As of August 1994, seventeen states 
have enacted the proposal into law. Soon after its first enactment, state agencies realized that, 
despite its self-certification provisions, the law presented certain administrative challenges. 
The SRTF has responded to issues and concern raised by industry regarding the laws' 
requirements. These include the following: 



Administrative burdens, as a result of the laws' requirements that 
manufacturers, their suppliers, and customers complete and maintain records of 
certificates of compliance on all packages they make or use; 

• Economic burdens on small businesses that are not staffed or equipped to 
meet the laws' administrative requirements; 

• Adverse market impact on small businesses that could not develop or use 
alternative materials or processes without incurring a substantial economic 
burden; 

• Misinformation or lack of information about the laws and their requirements, 
including differences between the states; 

• Differing views regarding the potential health and environmental risks 
associated with the presence of the regulated metals in certain packaging 
materials; and 

Confusion regarding the exemption application process. 

CONEG responded to some of these concerns by proposing to establish a forum that 
would assist states with processing exemption and clarification requests and responding to 
industry inquiries about the laws' requirements. This forum would also provide the means by 
which industry and the states could resolve their differences concerning the administration of 
the laws. In 1992, the Toxics in Packaging Clearinghouse (TPCH) was established. 



CHAPTER TWO: TOXICS IN PACKAGING CLEARINGHOUSE 

The CONEG Source Reduction Task Force (SRTF) created the Toxics in Packaging 
Clearinghouse (TPCH) in November 1992 to ease the administrative and logistical burdens 
associated with the Toxics in Packaging laws on state agencies and regulated companies. The 
program was also designed to provide information on the Model Legislation to interested 
states. public interest groups, and industry. 

This chapter presents an overview of the program. describes its procedures, and 
suggests some areas where improvements are indicated. 

2.1 The SRTF created the TPCH to provide administrative support to participating 
states and information on the Model Legislation to other states and interested 
and/or regulated companies. 

The objectives of the TPCH are to: 

Encourage consistent implementation of individual state Toxics in Packaging 
laws through joint consideration of exemptions; 

Minimize the administrative burden on states and applicants; and 

Create a centralized location for the receipt and processing of written requests. 

State members of the TPCH are Connecticut, Iowa, Maine, Minnesota, New 
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. States that 
participate in the TPCH commit to observe the achhstrative procedures for applicant filings 
and to consult with other participating states in considering requests for exemptions. The 
Clearinghouse has no authority to make rulings on exemption requests; that authority lies 
solely with the individual states. Rather, the Clearinghouse serves as an advisory body to the 
states. Membership is open to any state that has enacted legislation based upon the CONEG 
Model. Membership does not require a state to accept the findings of the full Clearinghouse. 

A technical group advises the TPCH in its reviews and consideration of exemption 
requests. The group is comprised of representatives from industrylcorporate and public 
interest organizations (Appendix B) designated by the SRTF from its Advisory Group, 
Associate, and Subscriber members. It exists exclusively to participate in discussions, to 
exchange information and ideas, and to lend technical support to the TPCH. 



2.2 The TPCH coordinates state review and consideration of company requests for 
exemptions and clarification of the Model Legislation's provisions. 

The TPCH receives and processes requests for exemptions. information. and 
clarification of provisions or definitions concerning implementation of the Toxics in 
Packaging laws enacted by one or more of the member states. Product or packaging 
manufacturers seeking an exemption for their package from a Toxics in Packaging law 
enacted by a state which participates in the TPCH or clarification of the law's provisions 
should send written requests to the Clearinghouse. 

The TPCH and its group of technical advisors participate in monthly conference calls 
(third Tuesday of every month. - 10:OO A.M.) and meet quarterly to discuss all written 
exemption and clarification requests. Requests submitted to the TPCH are placed on the 
agenda for discussion, and applicants are notified of the meeting or conference call at which 
their request is to be considered. Applicants are encouraged to participate in either the 
conference calls or the quarterly meetings to explain their requests and to answer any 
pertinent questions. 

These discussions may require additional information from the applicant. In cases 
involving highly technical questions and issues, the TPCH may consult with technical experts 
before acting on a request. This additional information would be specific to the original 
request for exemption. When the state members of the Clearinghouse are unable to decide on 
an exemption request. the Clearinghouse must send an interim response to the applicant 
explaining the reason(s) for the indecision and requesting any additional information that the 
TPCH states may need to reach a decision. 

Once the TPCH states reach a decision, each member state (where the applicant has 
operations) notifies the applicant of its action (which may or may not agree with the TPCH 
decision) on the applicants' requests. Findings of the states on nonexemption actions (i.e., 
such as clarification or definition of the Toxics in Packaging law [s]) will be forwarded to the 
applicant by the TPCH staff. 

The TPCH maintains complete records on all matters addressed. To date, the TPCH 
has received and processed approximately 50 written requests from companies concerning 
clarifications and exemptions. 

2.3 The TPCH provides outreach, legislative briefings, and other informational 
services to states, industry groups, and other interested parties. 

The TPCH provides a number of valuable functions for its state participants and 
advisory group members. A primary service is information outreach on the Model Legislation 
and the Clearinghouse program. In support of these efforts, the TPCH has developed two 
publications: 



An outreach brochure that summarizes the legislation and the TPCH: and 

Toxics in Packagin.~ Leeislation: .4 Comparative Analusis*, which presents key 
provisions of state Toxics in Packaging laws and information concerning their 
implementation. 

In addition, the TPCH responds daily to inquiries concerning the Model Legislation 
and the Clearinghouse program from the public. other states, and industry. On the average, 
TPCH staff handles from 5 to 10 inquiries per day. 

Other services provided by the TPCH include: 

Inviting states that have enacted legislation based on the Model to become 
supporting participants in Clearinghouse activities (membership fee required); 

Coordinating monthly conference calls and quarterly meetings between member 
states and technical advisory group members to discuss and address all requests; 

Tracking and informing state and technical group members of enforcement 
actions and exemptions granted within the states through informational briefs; 

Responding to requests for information contained in the Comparative Analvsis 
or background information; and 

Providing written informational updates or progress reports on an as-needed 
basis to major trade organizations representing the packaging industry. 

2.4 The TPCH staff have implemented several procedural changes to facilitate the 
flow of information and to ease its administrative tasks. 

Since its inception, TPCH staff and stateladvisory group participants have made 
several changes to the Clearinghouse procedures to improve its efficiency. For example, 
TPCH staff have prepared and published brochures describing the Model Toxics in Packaging 
Legislation, and the Clearinghouse program. A Comparative Analysis of state Toxics in 
Packaging laws is also available. These publications have enabled TPCH staff to improve the 
program's information and outreach services. 

To expedite TPCH review of exemption and clarification requests, staff screen 
information provided by applicants for completeness. The information screen is consistent 

*This document is available from the CONEG Policy Research Center, Inc., 400 N. Capitol 
Street, N. W., Washington, D.C. 20001, (202) 624-8450. 



with the information form already approved by the TPCH and provided to applicants. 
Requests are screened for the following: 

General: 

Organization(s) seeking the exemption or clarification. If the organization is a 
trade association or a group of companies, a listing of all companies is 
required. 

Name and contact at each organization. 

State(s) from whom action is requested. 

Nature of request. 

Exemvtion Specific: 

Specific exemption that is being requested. 

Supporting documentation for exemption. 

Type of packaging or packaging component. 

Regulated metals present and concentration levels. 

These procedures required a change in the original procedures for reviewing such 
requests. Clearinghouse staff advise applicants to file requests 30 days prior to the meeting or 
conference call at which the requests will be discussed. Previously, applicants filed their 
requests 10 days prior to the conference call or meeting. 

Participation in the monthly meetings or conference calls is especially important to 
ensure exemption and clarification requests are discussed and reviewed. States agree to 
participate regularly in conference calls and meetings as a condition of their membership in 
the Clearinghouse program. Advisory group members lend their technical expertise, which 
may help other TPCH participants understand the issue(s) and, therefore, render informed 
judgments. 

2.5 The TPCH has created a pool of experts to assist with technical questions. 

The TPCH has added a pool of scientists and engineering experts from academic and 
consulting organizations to assist members in their deliberations over complex technical 
issues, particularly those pertaining to exemption requests. These persons are recognized 
national experts in their respective technical fields and may be called upon as needed. 



2.6 No changes in the Clearinghouse procedures are recommended at this time. 

Evaluation of the TPCH procedures indicates the program has achieved its objectives. 
For participating states, the Clearinghouse has eased their administration of the Toxics in 
Packaging laws, as evidenced by the flow of information to companies, the coordination and 
processing of exemption and clarification requests, and the number of inquiries that the , 

program has handled. By providing information to states interested in the Model Toxics in 
Packaging Legislation, the TPCH has encouraged consistency in the laws' provisions across 
the states and has helped to keep variations in provisions to a minimum. 



CHAPTER THREE: CERTIFICATION AND ENFORCEMENT OF THE TOXICS IN 
PACKAGING LAW 

In the four years since the CONEG Governors adopted the iMode1 Toxics in Packaging 
Legislation. 18 states have accepted and enacted the proposal. Several of those states have 
developed and promulgated regulations to implement the law as required by their 

- administrative procedures. Through these processes of legislative and regulatory scrutiny, 
issues have arisen concerning the Model Legislation's intent. administration, effectiveness, and 
impact. The purpose of this chapter is to examine and evaluate these issues and present an - appropriate course of action. 

3.1 The Model Toxics in Packaging Legislation's unusual approach to regulating 
packaging and packaging components has been widely accepted by the states, 
while variations in provisions have been minimal. 

One measure of effectit~eness against which any model bill should be judged is the 
extent to which governmental bodies accept the proposal. In January 1990, the CONEG 
Source Reduction Council (SRC) completed development of the Model Toxics in Packaging 
Legislation and recommended its adoption to the Governors. As of May 1994, eighteen states 
have enacted laws based upon the Model Legislation. Presently, two states are considering 
proposed legislation, also modeled after the CONEG proposal. 

When states express interest in the Model Toxics Legislation. the Source Reduction 
Task Force and CONEG staff urge state legislators to minimize substantive differences in 
their proposals. Such variations complicate administration and compliance procedures. 
Although most laws follow the original Model closely, some variations have occurred. 

Appendix E presents a comparative analysis of significant provisions of each state 
Toxics in Packaging law. The chart does not include every distinction and should not be 
considered the definitive interpretation of each law or bill. For complete information, each 
statute and pending bill should be reviewed. 

Iowa, Maine, Florida, and New Hampshire have developed regulations to implement 
their laws. These regulations apply to manufacturers, distributors, and suppliers of packaging 
and packaging components sold or offered for sale within the states. New regulations 
required to implement the New Jersey Toxics in Packaging Reduction Act, NJSA 13: 1 E-99.44 
have not been officially proposed to date. Draft regulations have been developed and are 
being reviewed by staff in the Division of Solid Waste Management. Appendix F provides 
the full text of proposed or promulgated regulations from each state. 



3.2 The certificate of compliance process has enabled states and regulated companies 
to minimize the administrative burdens associated with the Model Toxics in 
Packaging Legislation. 

The Model Toxics in Packaging Legislation requires manufacturers. suppliers. and 
distributors of packaging and packaging components (whichever entity has operating units 
within a particular state where the law is in effect) to comply with the standards by the 
effective date. The affected company records its compliance by completing a certificate of 
compliance for each type of package it makes or uses. The company must also keep on file 
certificates for a new or modified package. 

The Model Legislation requires. as soon as feasible (but not later than two years after 
enactment of the law), a certificate stating that a package or packaging component is in 
compliance with the requirements of the law. The certificate accompanying a product must 
be furnished by its manufacturer or supplier to the product purchaser. Those manufacturers 
that receive an exemption must include in the certificate an explanation of the specific basis 
on which the exemption is claimed. The certiticate of compliance must be signed by an 
authorized official of the manufacturing or supplying company. The package 
manufacturer/supplier retains the certificate of compliance for as long as the package or 
packaging component is in use. 

Companies furnish certificates of compliance. or copies. to the state administrative 
agency upon request and to members of the public. Requests for certificates from the public 
must be as follows: 

In written form, with a copy provided to the state administrative agency; 

Specific regarding the package or packaging component information 
requested; and 

Answered by the manufacturer or supplier within sixty (60) days. 

If the manufacturer or supplier of the package or packaging component creates a new 
package or packaging component, the manufacturer or supplier shall provide an amended or 
new certificate of compliance for a new package or packaging component. 

Appendix C provides a sample certificate of compliance. 

3.3 The Model Toxics in Packaging Legisiation leaves enforcement procedures to the 
states. 

Enforcement procedures and policies tend to vary between the states, particularly with 
respect to civil matters. The authors of the Model Toxics in Packaging Legislation 



recommended the states individuaIIy determine how to enforce their individual Toxics in 
Packaging laws. 

Authors of the Model Legislation largely relied on the certificates of compliance to 
drive industry compliance. In effect, the process by which manufacturers, suppliers, and 
distributors requestlprovide copies of certificates on packages for their respective files hip 
created a ripple effect of compliance and awareness of the law among regulated industries. A 
statement from the steel industry concerning the impact of the Toxics in Packaging 
Legislation on its processes illustrates this point: 

Passage of the Toxics in Packaging laws has prompted the steel industry to pay closer 
attention to the issue of heavy metals. It has become the top priority of the industry to assure 
that such metals remain outside of the manufacturing. process. The industry has also stepped 
up efforts with its suppliers to focus their attention on the need to maintain pure raw materials 
for the manufacture of steel. Finally, the industry continues to improve its technology to 
remove any trace amounts of the regulated metals that might occur naturally but still fall far 
below the thresholds required by the law. (Steel Recycling Institute, June 1994) 

States have also adopted varying enforcement policies concerning the Toxics in 
Packaging laws. While most states' laws impose penalties for noncompliance, most states 
have not initiated forward enforcement actions. Some states have just enacted the legislation, 
others are just completing their implementing regulations, and others are educating the 
regulated entities through business, trade organizations, and other similar interest groups. The 
SRTF and the TPCH recognize, however, that enforcement of the Toxics in Packaging laws 
will help ensure consistent compliance among all affected industries, thereby preventing 
business disruptions. States are considering strategies for improving or initiating enforcement 
actions. The Clearinghouse also provides information, and serves as a forum for information 
exchange, on enforcement issues. Appendix D provides a summary of state compliance 
actions on the Toxics in Packaging laws. 

3.4 The Model Toxics in Packaging Legislation leaves the selection of sampling and 
testing protocols to the individual states. 

Sampling and analytical testing protocols were not initially included in the Model 
Legislation and have not been developed by CONEG because they were considered to be an 
individual state regulatory or guidance issue. Regulated industries should conduct a thorough 
elemental quantitative analysis of their packaging for the four regulated metals to ensure the 
packaging complies with the Toxics in Packaging laws. Businesses may use whatever 
elemental analytical methodology is most appropriate and effective for their packaging. When 
states have requested information regarding available testing methodologies, the TPCH has 
referred them to Test Methods for Evaluating Solid Waste. SW-846, third Edition, November 
1986 by the U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response and to the American Society for Testing of Materials (ASTM), recognized for its 
scientific and analytical credibility on testing procedures. 



EPA's SW-846 methodology (see Appendix G) includes standard testing methods to 
determine the leachability of chemical constituents in liquid, semi-solid, and solid substances. 
The methods presented are specific steps to be taken in conducting an analysis and include 
sample handling and preservation, sample digestion or preparation, and sample analysis for 
specific metal components. From these methods, an analytical protocol is developed that is 
appropriate for the sample to be analyzed. The description of these procedures provided in 
Appendix G presents the options available in general terms, background information on the 
various analytical techniques, and considerations involved with the selection of a total analysis 

a protocol. 

This methodology has not been found to be effective for the detection of hexavalent - 
chromium. Another limitation of the EPA SW-846 methodology is that it may not be a 
satisfactory elemental analysis for all package materials. Materials-glass, steel, and plastics, 
for example-cannot be accurately evaluated for their total concentration of regulated metals - 
in the package or packaging component according to the EPA SW-846 methodology because 
the regulated metals may not be totally dissolved during the acid digestion procedure. The 
SW-846 methodology, however, has demonstrated its usefulness in determining the 
concentrations of most soluble metals in leachate that might come from landfills. 

Companies report using the following methods to detect the regulated metals in their 
packaging: 

EPA Method 13 1 1, Toxicity Characteristic Leaching Procedure (TCLP); 

ASTM E 1251-88: Standard Test Method for Optical Emission 
Spectrometric Analysis of Aluminum and Aluminum Alloys by the Argon 
Atmosphere, Point-to-Plane, Unipolar Self-Initiated Capacitor Discharge; 

Test methods prescribed in EPA SW 846 (71 30 and 71 3 1 for cadmium); 71 90, 
7 195, 7 196, and 71 97 for hexavalent chromium; 7420 and 7421 for lead; and 
7470 and 7471 for mercury. 

Many companies have developed their own testing procedures to meet their specific 
needs for in-house quality assurance or quality control. These procedures are developed to be 

m 
reasonably accurate, expeditious, economical, and tailored to meet specific circumstances of a 
company's manufacturing operations. They are also generally adapted fiom ASTM or EPA 
published methodologies. For example, the steel industry has adopted a methodology to - 
determine the concentration of lead in tinplate coatings: 

Recently, the American Iron and Steel Institute (AISI), through its domestic and I. 

Canadian members, developed an accurate method by which to determine the amount 
of lead present in tinplated materials. This method involves the following steps: 

1. Removal of the pure tin alloy layer from the steel substrate via chemical digestion 



with hydrochloric acid. Platinum catalysts are used so as to enhance the digestion 
without excessive steel dissolution. A minimum sample size is necessary to ensure 
accuracy. Further, because only one surface is tested, the opposite surface must be 
carefully masked to prevent contact with the acid solution. 

2. The solution obtained from the previous step is then subjected to the required 
dilution and analyzed using atomic absorption (AA) spectroscopy. 

3. An appropriate calculation is made involving the AA result and the original sample 
size to yield a concentration result in terms of the weights percentage of lead in the 
tinplate coating. 

4. Because the amount of lead in tinplate is very small, care must be taken to ensure 
that all reagents and glassware used throughout the analysis are clean and lead-free. 
(Steel Recycling Institute, June 1994). 

Other companies may use less sophisticated testing equipment, less qualified personnel 
to perform the tests, and/or not analyze for each of the four regulated metals. While such 
procedures may be acceptable and effective for manufacturing operations, these tests may not 
be satisfactory to the state regulators for determining the concentration of the four regulated 
metals. A difficulty arises in that small companies incur significant costs if they upgrade their 
laboratory analytical testing equipment, personnel, andor procedures to use standard EPA or 
ASTM methods for the four regulated metals. 

3.5 The TPCH will obtain information from ASTM, EPA, and material trade 
associations about additional sampling and testing methodologies. 

There is a need for a satisfactory analytical testing methodology for hexavalent 
chromium. If an acceptable methodology is not determined, a total chromium analysis might 
be substituted, although this would represent a worse-case situation. For example, until 
recently, when sampling groundwater wells at solid or hazardous waste landfills, the 
conservative environmental practice assumed that all chromium was in the hexavalent form. 
For compliance purposes, if the hexavalent chromium level is determined by a total chromium 
analysis and the sum of the four regulated metals exceeds the standard, it would then be 
appropriate to reconsider the total chromium value. In such cases, the total hexavalent 
chromium value could be determined by nonanalytical (scientific calculation) testing methods. 
A scientific evaluation of the raw materials, manufacturing process, and other relevant factors 
could be used to calculate an expected hexavalent chromium concentration level. 

There is also a need for a standard method of sampling for a package component when 
it becomes part of an assembled package. For example, while it is relatively straightforward 
to sample and analyze the regulated metals in a liquid or semi-solid component such as a 
printing ink, the matter becomes more complex after the ink is applied to a cap, container, or 
label and has dried or cured. 



There is a need for a standard method of analytical testing for packaging components 
where the EPA SW-846 methodology is not satisfactory for the elemental analysis of 
packaging component materials. 

It is recommended that the TPCH obtain information from ASTM, EPA, and/or 
material trade associations regarding the relative merits of alternative methodologies, 
particularly with respect to hexavalent chromium. A universal test method for all packaging 
materials may not exist, and it may be necessary to tailor individual methodologies to the type 
of materials being tested. 

If TPCH efforts to find reasonable, accurate procedures for detecting hexavalent 
chromium are unsuccessful, the TPCH may consider the environmentally conservative 
approach of testing for total chromium, assuming all chromium is hexavalent chromium, 
unless refuted by scientific calculation. 

If additional methodologies become available for testing packaging for the regulated 
metals, the TPCH will make available to CONEG state officials and other interested parties 
information regarding these methodologies. Each state would then have the option of 
adopting these methodologies in statute, in regulation, or as guidance criteria. 

3.6 Based on available data, the impact of Toxics in Packaging laws on decreasing the 
regulated metal content of the municipal solid waste (MSW) stream is technically 
feasible, but extremely difficult to quantify. 

Regulated metals in the MSW stream are fiom a number of sources. Consequently, 
determining an accurate measure of the specific impact of the Toxics in Packaging laws on 
the concentration of the regulated metals in the MSW stream would be very difficult to 
accomplish. Samples of the waste stream would have to be extracted and their regulated 
metals concentrations compared prior to, and at various points after, enactment of the law. 
Points of analysis should include a mass balance approach of the solid waste to be incinerated, 
incinerator ash, landfilled solid waste, the landfill leachate, and sludge. Furthermore, data 
analysis would have to control for other nonpackaging sources of the regulated metals based 
on estimates of their presence in the waste stream, in incinerator ash, and in wastes being 
landfilled. This is an extremely complex and difficult analysis, and because of the variable 
nature of waste streams, there is no assurance that the results would be accurate. 
Nonpackaging sources of these metals tend to be far in excess of the amounts found in 
packaging. 

The New Jersey Department of Environmental Protection and Energy (NJDEPE) has 
proposed a method for evaluating the effects of source reductionlsource separation for 
regulated metals contained in discarded products and packaging, which is described in detail 
in Appendix H. The Minnesota Pollution Control Agency and the New Hampshire 
Department of Environmental Services have contributed data for evaluation by this proposed 
method. The NJDEPE has reviewed and summarized the results of the sampling and analysis 



- 
of municipal solid waste incinerator (MSWI) ash from facilities in New Jersey, Minnesota, 
and New Hampshire. Total metal concentration levels for three metals (mercury, lead, and - 
cadmium) were measured in the MSWI bottom and combined residual ash. A baseline for 
these metals in solid waste can be established. The concentration of regulated metals in MSW 

-.- 
can be estimated from the results of the total metals concentration in the residual ash. The 
NJDEPE is also developing a method to determine the contribution of packaging to the total 
MSW regulated metals levels. This method would need to be established before an estimated 

- measurement of the effects and impacts of packaging changes from the Toxics in Packaging 
laws could be determined. 

- The NJDEPE also measured and compared the concentration levels for three of the 
regulated metals against their concentrations in other mediums (groundwater, surface water, 
safe drinking water, sludge, and soils). Although the .NJDEPE believes the Toxics in - Packaging law has helped improve the MSW stream (when implemented with other source 
reduction and source separation programs for the regulated metals), the impact has not been 
quantified at this time. The data provided analyzes the metal concentrations in samples taken 
at one point in time. To determine the impact of the Toxics in Packaging laws, subsequent 
samples must be taken and analyzed. 

3.7 Anecdotal evidence of industry actions to reduce the regulated metab from 
packaging indicate the positive effect of the Toxics in Packaging laws. 

Although the Task Force has not been able to quantify the effects of the Toxics in 
Packaging laws on the regulated metals content of the MSW stream, industry has provided 
information through the annual CONEG Challenge program report to the Governors 
illustrating manufacturers' efforts to reduce or eliminate the presence of these four metals in 
packaging and packaging components. While most companies reported efforts to eliminate 
pollutants or environmentally hannful substances fiom their packaging and packaging 
components, companies that specifically mentioned efforts to ensure compliance with the 
Model TO& in Packaging Legislation are noted below: 

Baxter Healthcare Corporation report's as one of its goals that "no heavy 
metals are intentionally added to inks, dyes, adhesives, or other packaging 
components." 

Bristol-Myers Squibb reports using only "packaging materials and printing inks 
that are free of heavy metals." 

Clorox "has placed itself in full compliance with CONEG's Model Toxics 
Legislation by eliminating all heavy metals fiom its inks and pigments for 
packaging." 



Digital Corporation's statement of source reduction goals includes reducing 
"heavy metal content in packaging to a minimum, less than 100 parts per 
million." 

Eastman Kodak Company's Corporate packaging Environmental Committee is 
charged to "address the toxics in packaging issue to ensure compliance with the 
CONEG model legislation," among other responsibilities. 

The Gillette Company eliminated heavy metals in inks, dyes, and colorants 
from all packagiig materials in North America by 1992 and in Europe by 
1993. 

International Business Machines "certifies. heavy metals reductions" in its 
packaging as one of its worldwide packaging initiatives. 

Johnson & Johnson removed "heavy metal printing inks . . . from all packaging 
prior to 1991." 

Lever Brothers Company reports "by working with its printed material vendors, 
Lever was one of the first companies to voluntarily reduce heavy metal content 
for inks used in its packages to meet CONEG requirements." 

Millipore Corporation reports "the packaging suppliers' certification of heavy 
metal reductions in packaging, per the CONEG model, was initiated in 1992, 
with a 70 percent compliance response from suppliers in that year. The 
remaining suppliers will provide the same information when the verification is 
complete." 

Mobil Chemical Company "will continue to assure compliance with the 
CONEG Toxics in Packaging Model Legislation for heavy metals in inks, 
additives, and other packaging components." 

Scott Paper Company "will not allow the intentional inclusion of heavy metals 
in its packaging, and will meet or be lower than the most stringent a 

requirements for total heavy metal content in each of its packages, as defined in 
legislation developed by CONEG's Source Reduction Council." - 

More detailed reports from these and other companies that have taken the CONEG 
Challenge are included in The CONEG Challenae, Voluntarv Packa~in~  Reductions bv 
Industrv (November 1 993)*. - 
*A copy of the report is available through the CONEG Policy Research Center, Inc., 400 N. 3 

Capitol Street, N.W., Washington, D.C. 20001 (202) 624-8450. . 



CHAPTER FOUR: IMPROVING THE MODEL TOXICS IN PACKAGING 
LEGISLATION 

After reviewing the provisions of the Model Toxics in Packaging Legislation, the 
Toxics in Packaging Clearinghouse (TPCH) has identified several areas requiring clarification 
and modification. This chapter presents those findings and recommendations and the rationale 
for suggested actions. 

4.1 The TPCH recommends extension of the recycling exemption. 

Recycling programs should not be subjected to regulations that would hinder their 
development or discourage new programs. The TPCH recommends that the recycling 
exemption be extended to January 1, 2000. The following legislative change is 
recommended: * 

Section 5. Exemptions 

c. packages and packaging components that would not exceed the maximum 
contaminant levels set forth in subsection c of Section 4 of this Act but for the addition 
of recycled materials; and provided that the exemption for this subparagraph shall 
expire January 1, 2000; or 

For future consideration of continuing the recycling exemption beyond January 1, 2000 
- the following change is also recommended: 

Section 8. State Review 

[The state administrative agency] shall, in consultation with the Source Reduction Task 
Force of CONEG, review the egectiveness of this Act no later than forty-two (42) 
months afrer its adoption and shall provide a report based upon that review to the 
Governor and Legislature. The report may contain recommendations to add other toxic 
substances contained in packaging to the list set forth in this Act in order to firther 
reduce the toxicity of packaging w a s t e e  

and a description of the nature of the substitutes used in lieu of lead, mercury, 
cadmium, and hexavalent chromium. 

[The State administrative agency] shall, in consultation with the Source Reduction 
Task Force of CONEG, review the extension ofthe recycling exemption as it is 
provided for in subsection c of Section 5 of this Act. This review shall commence 

*Bold type represents new language; struck-out type represents deleted former language. 



no later than January 1, 1997. A report based upon that review shall be provided to 
the Governor and Legislature by January 1, 1999. 

4.2 The Model Legislation provided an exemption for packaging containing recycled 
material to avoid impeding municipal recycling programs. 

When the Model Toxics in Packaging Legislation was drafted by the CONEG Source 
Reduction Task Force (SRTF) in 1989, an exemption was provided for packages and 
packaging components made fiom recycled materials. The relative immaturity of state and 9 

- - 
local recycling programs and the unc~kainty of their future economic success were reasons for 
this exemption. In addition, unintentional processing of some of the regulated elements could 

II 

occur in recycling systems (see Toxics in Packaging Legislation: A Com~arative Analysis, 
page 2, Revised Edition, August 1993). Because the CONEG Governors were committed to 
recycling programs, it was the Task Force's intent that this legislation hinder recycling 

9 

programs. At the same time, however, the Source Reduction Council wanted to encourage the 
recycling industry to develop techniques to eliminate these elements from packaging during 
the fust six years the Model was in effect. The recycling exemption was to expire six years 
after its enactment. 

4.3 The TPCH acknowledges that most recycling programs are still developing and 
should not be hindered by additional regulations. 

Several CONEG states and industry advisors have expressed their concerns regarding 
the expiration of the recycling exemption. Although recycling programs and market 
development programs have progressed since 1989, the TPCH recognizes these programs are 
still developing and may take longer to stabiliz~specially from an economic and marketing 
standpoint. Recycling businesses are presented a number of challenges, including the 
following: 

Type of materials collected andlor their availability; 

Quality of collected materials and their proximity to markets; 

Capacity for use in new products; 
4 

Variability of incoming material and degree of sorting or testing required to 
establish consistent composition; - 
The state of the economy over the past several years, with depressed production 
and the consequent lack of demand for raw materials, including recycled A 

materials; 

Limited availability of state and local govenunent resources for the 
establishment of recycling programs; 



Willingness of the private sector to make necessary capital investments; 

Level of consumer participation; and 

Need for consumer education programs. 

4.4 The TPCH recognizes that the testing of post-consumer recycled materials for the 
regulated metals prior to recycling is not economical or practical. 

Currently, most recycling systems are not "closed-loop" (i.e., packaging recycled into 
packaging). Most recycling is "open-loop" (i.e., materials collected from a variety of sources, 
including products used in making packaging). For example, the steel industry uses a variety 
of scrap steel from sources such as automobiles, appliances, construction material, and cans as 
well as "in-house" scrap. These materials are mixed together to manufacture new steel which, 
in turn, is made into automobiles, appliances, construction materials, and cans. Other 
substance groups use recycled material in a similar fashion. 

This open-loop recycling process is economically advantageous; it allows industry to 
use a variety of source material-not just packaging. If the system were closed-loop, 
concerns about toxicity would not exist because the feedstock materials (collected packaging) 
would already meet legislative requirements. However, this is not the case. It is neither 
technically feasible nor economically practical to require a guarantee that gJ nonpackaging 
recycled material entering the process be completely free of the regulated metals. 

An example taken from the steel recycling industry illustrates this point. Small 
amounts of the regulated metals may be present in the feedstocks fiom old automobiles or 
appliances (not cans). Even though the metals are totally eliminated during the steel 
manufacturing process (or are under the threshold limits), the final package (cans) could be 
considered out of compliance because the metals had been intentionally introduced into the 
process earlier. Although it is not economically feasible to test each item of recovered 
nonpackaging material prior to its recycling, it is possible and practical to test a single 
homogeneous batch of steel that results when the individual, heterogeneous recycled 
feedstocks are compiled, mixed, and melted. 

The Model Legislation implies the intent to expand the use of post-consumer material 
in packaging and packaging components. The Model does not distinguish between post- 
consumer recycled materials that are packaging or packaging components and other post- 
consumer materials defined as products. Restrictions on the levels of the regulated metals do 
not exist for these products, yet they are very much in demand for recycling. 

Ad collected material, including pre-consumer wastes and post-industrial scrap, should 
be considered recyclable feedstock. Pre-consumer materials produced fiom the manufacture 
of products that are not packages are often recycled into material that may become packaging. 
Again, it must be emphasized that the four metals are regulated in packaging and packaging 



components only, not products. Recyclers do not control the addition of metals from recycled 
products. 

Final packaging manufactured from recycled material should not be allowed to exceed 
the 100 ppm limit. This level can be achieved by refining the materials or adding virgin or 
noncontarninated materials. As long as the concentration of the four regulated metals in the 
finished packaging or packaging component meets or is below the threshold of 100 ppm, the 
goal of encouraging recycling, using recycled materials from a variety of sources, should be 
met in perpetuity. 

4.5 The TPCH recommends the following changes to the exemptions to clarify 
legislative intent and eliminate confusion. 

Section 5 of the Model Legislation listsfour exemptions. However, the exemptions 
are presented in three sections. The second (b.) combines the "comply with health and safety 
requirements" and the "no feasible technical alternatives" exemptions. These exemptions 
should be separated to reduce confusion and further clarify the Legislation. 

Concerns have been raised that some packages cannot comply with the law either 
because feasible substitute materials are unavailable or compliance would conflict with 
~bderal health and safety requirements. In some cases, this dilemma is due to the intrinsic 
properties of the regulated elements for which there are clearly no documented substitutes 
(i.e., lead shielding for radioactive isotopes). Therefore, the "renewed at two-year intervals" 
language has been added in response to these circumstances. This is not merely an extension 
of existing exemptions, but is applied only in unique circumstances. The phrase "up to two 
years" is included to provide for a limited exemption where a petitioner can come into 
compliance in a shorter period of time. The TPCH, therefore, recommends the following 
changes in the Model's legislative language: 

Section 5. Exemptions 

All packages and packaging components shall be subject to this Act except the 
following: 

b. those packages or packaging components to which lead, cadmium, mercury or 
hexavalent chromium have been added in the manufacturing, forming, printing or 
distribution process in order to comply with health or safety requirements of Federal 
law m, provided that the manufacturer of a 
package or packaging component must petition the [State administrative agencyl for 
any exemption @om the provisions of this subsection for a particular package or 
packaging component based upon either criterion; and provided jirther that the [State 
administrative agencyl may grant - an -----'.'--emptbn for up to two 
years if warranted by the circumstances; and providedjirther that such an exemption 
may, upon reapplication for exemption and meeting ei#w the criteria of this 



subsection, be renewed* at two-years intervals; 

d those packages or packaging components to which lead, cadmium, mercury or 
hexavalent chromium have been added in the manufacturing, forming, printing or 
distribution process for which there i s  no feasible alternative, provided that the 
manufacturer of a package or packaging component mccst petition the /State 
administrative agency] for any exemption from the provisions of this subsection for a 
particular package or packaging component based upon the criterion; and provided 
further that the [State administrative agency] may grant an exemption for up to two 
years if warranted by the circumstances,. and provided further that such an 
exemption may, upon reapplication for exemption and meeting the criterion of this 
subsection, be renewed at two year intervals. For purposes of this subsection, a use 
for which there is no feasible alternative is one in which the regulated substance is 
essential to the protection, safe handling, or function of the package's contents,. or 

4.6 The TPCH recommends the Model Toxics in Packaging Legislation include a 
definition of "intentional introduction" of the four regulated metals (to clarify 
legislative intent). 

The current Model Legislation requires that: 

As soon as feasible but not later than two years after the adoption of this Act, no 
product shall be offered for sale or for promotional purposes by its manufacturer or 
distributor in the state of in a package which includes, in the package 
itself or in any of its packaging components, inks, dyes, pigments, adhesives, 
stabilizers or any other additives, any lead, cadmium, mercury, or hexavalent 
chromium which has been intentionally introduced as an element during 
manufacturing or distribution as opposed to the incidental presence of any of these 
elements. 

The law does not define "intentional introduction," a deficiency noted by companies 
that must comply with the law. Because the law does not include this definition, companies 
are confused about legislative intent. The definition presented below responds to this problem 
by eliminating any confusion regarding "intentional introduction" versus "incidental presence." 

Originally, the Model Legislation established a standard allowing for the presence of 
trace amounts of the regulated metals in finished packaging. Trace levels are indicated by the 
sum of the concentration of the four regulated metals, not to exceed 100 ppm. This 
determination reflects consideration of health and product performance requirements. 
Additionally, there is usually no reason to deliberately introduce trace amounts of these 
materials deliberately into packaging at a level below 100 ppm as this would generally yield 
insignificant benefits. 



Finally, the Model Legislation, as currently implemented, stifles the application of 
sensitive analytical techniques. The suggested definition of incidental presence addresses that 
issue by: 

Reducing the logistical problem of state regulators determining minimum 
analytical detection limits; and 

Responding to manufacturers' reluctance to conduct sampling and 
analytical testing at very low, sensitive detection limits. 

To encourage recycling, the revised Model Legislation considers reclaimed post- 
consumer materials to be raw materials or feedstocks. Furthermore, the presence of the four 
regulated metals below 100 ppm should not be considered intentional introduction. The 
following definitions recommended for addition to the Model Toxics in Packaging Legislation 
are: 

Section 3: Definitions. 

"Intentional introduction" means: The act of deliberately utilizing a regulated 
metal in the formulation of a package or packaging component where its continued 
presence is desired in the final package or packaging component to provide a 
specific characteristic, appearance, or quality. 

The use of a regulated metal as a processing agent or intermediate to impart certain 
chemical or physical changes during manufacturing, whereupon the incidental 
retention of a residue of said metcrl in the final package or packaging component is 
neither desired nor deliberate, is not considered intentional introduction for the 
purposes of this Act where saidfinal package or packaging component is in 
compliance with subsection c of Section 4 of this Act. 

The use of recycled materials as feedsiock for the manufacture of new packaging 
materials, where some portion of the recycled materials may contain amounts of the 
regulated metals, is not considered intentional introduction for the purposes of this 
Act where the new package or packaging component is in compliance with 
subsection c of Section 4 of this Act. 

"Incidental Presence" meam The presence of a regulated metal as an unintended 
or undesired ingredient of a package or packaging component. 

4.7 The TPCH recommends an additional exemption from the Model Toxics in 
Packaging Legislation for reusable packaging. 

The CONEG SRTF has supported reuse and encouraged greater reuse of packaging, as 
evidenced in its "Preferred Packaging Guidelines." Just as the exemption for packages and 



packaging components made in whole or in part from recycled material reduces materials 
- going to landfills, so does reuse of packaging. The Model Legislation, however, provides no 

exemption for packages or packaging components that are reused. 

I 
There are two narrow circumstances under which packages or packaging components 

could be reasonably considered for a finite exemption. One circumstance concerns packages 
that are already subject to other regulatory constraints and controls. The second circumstance 

-. concerns those packages managed under a tightly controlled reuse plan. The following 
rationale provides a more detailed explanation of the two circumstances: 

- First circumstance: 

An exemption from the Toxics in Packaging Legislation for reusable packages or 
packaging components that are currently regulated from their manufacture to the point 
of disposal or specifically required by Federal or state law for a regulated product is 
appropriate to prevent conflicts between laws and the imposition of additional 
regulatory burdens on industry. Also, by limiting this exemption to packaging or 
packaging components that are regulated for management and disposal as hazardous or 
radioactive wastes by manufacturers, concerns regarding the effects of their disposal in 
commercial incinerators or landfills may be reduced. 

Manufacturers would, therefore, have to meet the following criteria for their packages 
to qualify for such an exemption: 

. The package or packaging component and/or the product conveyed is 
currently regulated by Federal and/or state regulations due to health or 
safety concerns; 

The transportation of the package and/or product conveyed is regulated; 
and 

• The disposal of the package and/or package component is regulated as 
hazardous waste under the Resource Conservation and Recovery Act 
(RCRA) requirements or radioactive waste under applicable Federal 
and/or state requirements. 

The proposed exemption would have a limited, narrow application. Containers used to 
transport radioactive medicine and compressed gas cylinders equipped with fusible 
plugs for safety relief are two typical examples of packages that would be exempted 
under this provision. 

Second circumstance: 

An exemption for reusable packages is appropriate when a package or product 



manufacturer or its designated representative develops and implements a tightly 
controlled reuse plan for the package or packaging component (hereinafter referred to 
as "reusable entity") containing the regulated metals. Under this provision, the 
manufacturer would petition the state administrative agency that would work with the 
TPCH in considering the exemption request. Packages that are no longer reusable 
should be recycled for their material content. Because the original manufacturer,or the 
designated representative recycles the package, the entire process is more manageable 
and the manufacturer has an incentive to design packages for maximum recyclability. 
Packages and packaging components (containing the regulated metals) that cannot be 
reused or recycled, however, must be managed and disposed of as manufacturing 
wastes under RCRA or other appropriate laws or regulations to prevent their entrance 
into commercial or municipal incineration or landfill facilities. The petitioner must 
also demonstrate satisfactorily that such an exemption would produce an overall 
environmental benefit. 

The following elements of a reuse plan must be achieved for a manufacturer to be 
granted an exemption: 

A means for identif@g in a permanent and visible manner those reusable 
entities containing regulated metals for which an exemption is sought; 

A method of regulatory and financial accountability so that a specific 
percentage of such reusable entities manufactured and distributed to other 
persons are not discarded by those persons but are returned to the manufacturer 
or his designee after use; 

A system of inventory and records maintenance for tracking all reusable entities 
placed in, and taken out of, service; 

A means of transforming returned, reusable containers-when they have 
reached the end of their useful life-into recycled materials for manufacturing, 
or into manufacturing waste that is managed according to existing applicable 
state and Federal laws or regulations governing such materials or waste; and 

A system of annually updating the appropriate administrative agency 
regarding changes in the system and an updated list of designees. 

The exemption petitions would be processed through the TPCH to assure consistency 
of implementation and to relieve the states of the administrative burden. It is expected that 
this exemption would apply only in very limited cases, such as to refillable containers that use 
a permanent label or to reusablelreturnable weatherproof pallets used for transporting goods. 
To allow for a reasonable degree of accidental breakage or loss of these containers during 
transportation and use, the CONEG TPCH believes the manufacturer's plan must ensure that 
at least 80 percent of the packages and packaging components placed in s e ~ c e  under this 



exemption would be used at least five times (reused four times after the original use). The 
actual allowable percentage would be established by the state administrative agency. 

The TPCH recommends that each of the above exemptions expire on January 1 ,  2000 
(coincides with the proposed expiration date for the recycled content exemption). The 
recommended changes to the Model Toxics in Packaging Legislation are presented below: 

Section 5. Exemptions 

e. packages and packaging components that are reused but exceed contaminant 
levels set forth in subsection c of Section 4 of this Act, provided that the product 
being conveyed by such package and/or the package/i,ackaging or packaging 
component is (are) regulated under Federal and/or State health or safety 
requirements; and provided that transportation of such packaged product is 
regulated under Federal and/or State transportation requiremenis, and provided that 
disposal of such package is performed according to Federal and/or State radioactive 
or hazardous warte disposal requiremenis, and provided that an exemption under 
this subparagraph shall expire on January 1, 2000; or 
f. packages and packaging components having a controlled distribution and reuse 
(hereinafter referred to as ttreusable entitiest? that exceed the contaminant levels set 
forth in subsection c of Section 4 of this Act, provided that the manufacturers or 
distributors of such packages or packaging components must petition the (State 
administrative agency) for exemption and receive approval from the (State 
administrative agency, working with the CONEG Toxics in Packaging 
Clearinghouse) according to standards in subsection $1 below set by such agency 
and based upon satisfactory demonstrations that the environmental benefii of the 
controlled distribution and reuse is significantly greater ar compared to the same 
package manufactured in compliance with the contaminant levels set forth in 
subsection c of Section 4; and provided that an exemption under this subparagraph 
shall expire on January 1, 2000. 

1. Standards 

A plan, to be proposed by the manufacturer seeking the exemption or his designee, 
shall include each of the following elements= 

i a means of identifying in a permanent and visible manner those reusable 
entities containing regulated metals for which an exemption is sought; 

ii. a method of regulatory andfinancial accountability so that a specified 
percentage of such reusable entities manufactured and distributed to other 
persons are not discarded by those persons after use but are returned to the 
manufacturer or his designee; 



iii. a system of inventory and record maintenance to account for the reusable 
entities placed in, and removed from, service; 

iv. a means of tronsfonning returned entities, that are no longer reusable, 
into recycled materiah for manufacturing or into manufacturing wasies 
which are subject to Pxisting Federal anflor State laws or regulations , 

governing such manufacturing wastes to ensure that these wastes do not 
enter the commercial or municipal waste stream; and 

v. a system of annually reporting to the (appropriate State administrative 
agency) changes to the system and changes in designees. 

4.8 The TPCH recommends additional changes to-.certain definitions to clarify 
legislative intent regarding affected groups. 

Currently, the Model Toxics in Packaging Legislation affects manufacturers, 
distributors, and suppliers of packaging, but the Legislation does not define manufacturing, 
manufacturers, distribution, or suppliers. The TPCH suggests adding the following definitions 
to clarify intent and eliminate any resulting confusion. 

Section 3. Definitions 

"Manufacturing" means: Physical or chem'cal mod~jication of (a) materiaI(s) to 
produce packaging or packaging components 

"Distribution means: The practke of taking title to (a) package(s) or packaging 
component(s) for promotional purposes or resale. Persons involved solely in 
delivering (a) package(s) or packaging component(s) on behalf of third parties are 
not considered distributors. 

"Manufacturer" means: Any person, firm, association, partnership, or corporation 
producing (a) package(s) or packaging component(s) as defined in this Act. 

"Supplier" means: Any person, firm, association, parinership, or corporation who 
sells, offers for sale, or offers for promotional purposes packages or packaging 
components which shall be used by any other person, firm, association, partnership, 
or corporation to package (a) product(s). 

4.9 The TPCH recommends adding a "severability and construction" clause. 

The TPCH recommends adding this clause to the Model Legislation in the event any 
portion of a law is declared invalid. In such a case, this clause allows the remaining valid 
sections of the law to stand intact. 



Section 11. Severability and Construction 

The provisions of this Act shall be severable, and if any court declares any phrase, 
clause, sentence, or provision of this Act to be invalid, or its applicability to any 
government, agency, person or circumtance is declared invalid, the remainder of the 
Act and its relevant applicability shall not be affected The provisions of this Act 
shall be liberally construed to give effect to the purposes thereof. 



CHAPTER FIVE: REGULATING ADDITIONAL TOXICS IN PACKAGING 

In 1993, the Toxics in Packaging Clearinghouse (TPCH) considered extending the 
Model Toxics in Packaging Legislation to other compounds used in making packaging. To 
help guide its consideration of this proposal, the Clearinghouse began discussions on the 
development of a toxicity protocol for approval by the Source Reduction Task Force (SRTF). 
The Clearinghouse will continue its deliberations on this issue and is expecting to recommend 
future action by July 1995. 



CHAPTER SIX: CONCLUSIONS, FUTURE ACTIONS 

The CONEG Source Reduction Council (SRC) developed and recommended to the 
Governors a policy that was intended to address the Governors' concerns regarding the 
potential adverse public health and environmental effects presented by four heavy 
metals-mercury, lead, cadmium, and hexavalent chromium-when they enter the waste 
stream as constituents in packaging and packaging components. This policy was presented to 
the Governors in the fonn of Model Legislation that they subsequently endorsed for 
consideration by the Northeastern states. The policy and the Model Legislation were 
developed through a consensus process involving representatives from the nine CONEG states, 
concerned nonprofit and environmental organhtions, and representatives of affected 
industries. 

The records and history of this Model Legislation indicate that its standards for 
regulated metal concentrations were based upon scientific evidence available at the time. All 
parties present agreed the standards were reasonable and achievable, based on known industry 
manufacturing practices and emerging technologies. Its exemptions reflect concerns from all 
parties that the legislation not impose undue economic or regulatory burdens on affected 
industries. For similar reasons, the Model Legislation provides for a self-certification process 
to ease administrative burdens on the states and regulated industries. To further simplify 
administrative procedures for all affected parties, the CONEG SRTF created a clearinghouse 
program-the Toxics in Packaging Clearinghouse (TPCI4)-to facilitate and expedite 
industry's exemption and clarification requests and inquiries about the Model Legislation. 

Based on the review of the Model Legislation, its administration, and impact, the 
following conclusions are presented: 

The Model Toxics in Packaging Legislation has been widely adopted by state 
governments as a means to reduce the presence of four heavy metals in the 
municipal solid waste (MSW) stream. 

The TPCH has helped to ease the administrative burdens for nine participating 
states and for industries seeking exemptions or clarifications from those states. 
Because the benefits of the TPCH do not extend to nonparticipating states, 
affected industries must deal individually with those states when applying for 
exemptions and clarifications. 

Methodologies exist and are being used by affected industries to test their 
packaging for the heavy metals. The test methods have not proven effective 
for hexavalent chromium, and therefore, a more accurate detection methodology 
is needed. 



Determining the impact of the Toxics in Packaging laws on the toxicity levels 
of MSW streams is technically feasible, but cannot be quantified at this time. 

• The TPCH has recommended adoption of several changes to the Model 
Legislation designed to clarify its provisions and prevent the imposition of 
impediments to recycling and reusable container programs. 

• A toxics protocol should be developed by the TPCH and approved by the 
SRTF before any additional chemicals are considered for regulation. 

Based on these findings, the TPCH recommends the following future actions: 

• Periodically review the implementation and the effectiveness of the law, and 
provide a report to the northeast Governors and State legislatures based on that 
review; 

• Periodically review, develop, and recommend alternative legislative language 
and definitions for the Model for the purpose's of consistency and clarification 
of the law for companies that must comply with the law; 

• Continue to encourage non Task Force states that have enacted laws based on 
the Model Toxics in Packaging Legislation to participate in the TPCH; 

• Expand the pool of toxics experts to assist on technical issues submitted to the 
Clearinghouse that require expertise or specialized knowledge; 

• Continue to update the Comparative Analysis of state Toxics in Packaging laws 
to identify variations in provisions; 

• Monitor, track, and report to Clearinghouse state members on the progress of 
other states' Toxics in Packaging Legislation; 

• Receive all exemption requests and written questions on behalf of the member 
states, and in turn coordinate the dissemination of these requests and questions 
to the participating states on a regular basis; 

• Produce outreach and information packages for both industry and states 
regarding the Toxics in Packaging Model Legislation and Clearinghouse;. 

• Periodically define and develop a program to determine the level of compliance 
with the Toxics in Packaging Legislation; and 

• Produce a year-end activities report for member reference and information. 
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APPENDIX A 

MODEL TOXICS IN PACKAGING LEGISLATION 

Summary 

The legislation calls for the reduction of lead, mercury, cadmium and hexavalent 
chromium in packaging or packaging materials used or sold within the state. 

Manufacturers and distributors have two years to clear inventory and make necessary 
adjustments to their operations in order to comply with the law. 

Manufacturers and distributors of packaging or packaging materials would be required 
to reduce the sum of the concentration levels of incidentally introduced lead, cadmium, 
mercury and hexavalent chromium to 600 parts per million two (2) years after the legislation 
is signed into law; 250 parts per million 3 years after it is signed into law; and 100 parts per 
million 4 years after it is signed into law. The legislation prohibits the intentional 
introduction of the four heavy metals during manufacturing or distribution. 

The legislation provides an exemption for packaging made from recycled materials; 
packages and packaging components manufactured prior to the effective date of the 
legislation; packaging that is essential to the protection, safe handling or function of the 
package's contents - for example, medical products related to radiation therapy, x-rays, etc.; 
packages and packaging components for which there is no feasible alternative; reusable 
packaging for products that are subject to other Federal or state health, safety, transportation, 
or disposal requirements (i.e., hazardous waste); and packaging having a controlled 
distribution and reuse (i.e., beverage containers subject to mandatory deposit requirements). 

Manufacturers and suppliers of packaging and packaging components are required to 
furnish a certificate of compliance to the purchasers of packaging. (This applies to companies 
who actually put their products in the package and does not apply to the retailer or the 
individual consumer). The public and the state have access to these certificates. 

The legislation also provides for a review process by the state to determine the 
effectiveness of the Act. More specifically, that review will address the need to continue the 
recycling exemption and will determine if other toxic substances contained in packaging 
should be subject to reduction. 



Model Toxics in Packaging Legislation 
of 

CONEG Source Reduction Task Force 

Section 1 .  (Title) 

Section 2. The legislature finds and declares that: 

a. The management of solid waste can pose a wide range of hazards to public health and 
safety and to the environment; 

b. Packaging comprises a significant percentage of the overall solid waste streanl: 

c. The presence of heavy metals in packaging is a part of the total concern in light of their 
likely presence in emissions or ash when packaging is incinerated. or in leachate when 
packaging is landfilled; 

d. Lead, mercury, cadmium and hexavalent chromium, on the basis of available scientific 
arid medical evidence, are of particular concern; 

e. It is desirable, as a first step in reducing the toxicity of packaging waste, to eliminate the 
addition of these heavy metals to packaging; and 

f. The intent of this Act is to achieve this reduction in toxicity without impeding or 
discouraging the expanded use of post-consumer materials in the production of packaging and 
its components. 

Section 3. Definitions 

"Package": means a container providing a means of marketing, protecting or handling a 
product and shall include a unit package, an intermediate package and a shipping container as 
defined in ASTM D996. "Package" shall also mean and include such unsealed receptacles as 
carrying cases, crates, cups, pails, rigid foil and other trays, wrappers and wrapping films, 
bags and tubs. 

"Distributor": means any person, firm or corporation who takes title to goods purchased for - resale. 

"Packaging Component": means any individual assembled part of a package such as. but 
not limited to, any interior or exterior blocking, bracing, cushioning, weatherproofing, exterior 
strapping, coatings, closures, inks and labels. Tin-plated steel that meets the American 



Society for Testing and Materials (ASTM) specification A-623 shall be considered as a single 
package component. Electro-galvanized coated steel and hot dipped coated galvanized steel 
that meets the American Society for Testing and Materials (ASTM) specitication A-525 and 
A-879 shall be treated in the same manner as tin-plated steel. 

"Manufacturing" means: Physical or chemical modification of (a) material(s) to produce 
packaging or packaging components. 

"Distribution" means: The practice of taking title to (a) package(s) or packaging 
components(s) for promotional purposes or resale. Persons involved solely in delivering (a) 
package(s) or packaging component( s )  on behalf of third parties are not considered 
distributors. 

"Manufacturer" means: :\ny person. iirm. association. partnership. or corporation 
producing (a) package(s) or packaging component(s) as defined in this Act. 

"Supplier" means: Any person. iirm. association. partnership, or corporation who sells. 
offers for sale, or offers tor promotional purposes packages or packaging components which 
shall be used by any other person. tirm. association. partnership. or corporation to package (a) 
product(s). 

"Intentional Introduction" means: The act of deliberately utilizing a regulated metal in the 
formation of a package or packaging component where its continued presence is desired in the 
final package or packaging component to provide a specific characteristic. appearance. or 
quality. 

The use of a regulated metal as a processing agent or intermediate to impart certain chemical 
or physical changes during manufacturing, whereupon the incidental retention of a residue of 
said metal in the final package or packaging component is neither desired nor deliberate, is 
not considered intentional introduction for the purposes of this Act where said final package 
or packaging component is in compliance with subsection c of Section 4 of this Act. 

The use of recycled materials as feedstock for the manufacture of new packaging materials, 
where some portion of the recycled materials may contain amounts of the regulated metals, is 
not considered intentional introduction for the purposes of this Act where the new package or 
packaging component is in compliance with subsection c of Section 4 of this Act. 

"Incidental Presence" means: The presence of a regulated metal as an unintended or 
undesired ingredient of a package or packaging component. 

Section 4. Prohibition/Schedule for Removal of Incidental Amounts 

a. As soon as feasible but not later than two years after the adoption of this Act, no package 
or packaging component shall be offered for sale or for promotional purposes by its 



manufacturer or distributor in the state of . which includes, in the package 
itself or in any packaging component, inks, dyes. pigments. adhesives, stabilizers or any other 
additives. any lead. cadmium, mercury or hexavalent chromium which has been intentionally 
introduced as an element during manufacturing or distribution as opposed to the incidental 
presence of any of these elements. 

b. As soon as feasible. but not later than two years after the adoption of this Act, no product 
shall be offered for sale or for promotional purposes by its manufacturer or distributor in the 
state of in a package which includes. in the package itself or in any of its 
packaging components. inks. dyes. pigments. adhesives. stabilizers or any other additives, any 
lead. cadmium, mercury or hexavalent chromium which has been intentionally introduced as 
an element during manufacturing or distribution as opposed to the incidental presence of any 
of these elements. 

c. The sum of the concentration levels of lead, cadmium, mercury and hexavalent chromium 
present in any package or packaging component shall not exceed the following: 

600 parts per million by weight (0.06%) effective two (2) years after adoption of 
this statute: 

250 parts per million by weight (0.025%) effective three (3) years after adoption of 
this statute; and 

100 parts per million by weight (0.01%) effective four (4) years after adoption of 
this statute. 

Section 5. Exemptions 

All packages and packaging components shall be subject to this Act except the following: 

a. those packages or package components with a code indicating date of manufacture that 
were manufactured prior to the effective date of this statute: or 

b. those packages or packaging components to which lead, cadmium, mercury or hexavalent 
chromium have been added in the manufacturing, forming, printing or distribution process in 
order to comply with health or safety requirements of Federal law. provided that the 
manufacturer of a package or packaging component must petition the [State administrative 
agency] for any exemption from the provisions of this subsection for a particular package or 
packaging component based upon either criterion; and provided further that the [State 
administrative agency] may grant an exemption for up to two years if warranted by the 
circumstances; and provided further that such an exemption may, upon reapplication for 
exemption and meeting the criteria of this subsection, be renewed at two-year intervals; or 



c. packages and packaging components that would not exceed the maximum contaminant 
levels set forth in subsection c of Section 4 of this Act but for the addition of recycled 
materials; and provided that the exemption for this subparagraph shall expire January 1 .  2000; 
or 

d. those packages or packaging components to which lead. cadmium. mercury or hexavalent 
chromium have been added in the manufacturing, forming, printing or distribution process for 
which there is no feasible alternative. provided that the manufacturer of a package or 
packaging component must petition the [State administrative agency] for any exemption from 
the provisions of this subsection for a particular package or packaging component based upon 
the criterion; and provided further that the [State administrative agency] may grant an 
exemption for up to two years if warranted by the circumstances: and provided further that 
such an exemption may. upon reapplication for exemption and meeting the criterion of this 
subsection, be renewed at two-year intervals. For purposes of this subsection. a use for which 
there is no feasible alternative is one in which the regulated substance is essential to the 
protection. safe handling. or function of the package's contents; or 

e. packages and packaging components that are reused but exceed contaminant levels set 
forth in subsection c of Section 4 of this Act. provided that the product being conveyed by 
such package and\or the package\packaging component is (are) regulated under Federal and\or 
State health or safety requirements; and provided that transportation of such packaged product 
is regulated under Federal and\or State transportation requirements. and provided that disposal 
of such package is preformed according to Federal and\or State radioactive or hazardous waste 
disposal requirements, and provided that an exemption under this subparagraph shall expire on 
January 1, 2000; or 

f. packages and packaging components having a controlled distribution and reuse that exceed 
the contaminant levels set forth in subsection c of Section 4 of this Act, provided that the 
manufacturer or distributor of such packages or packaging components must petition the (State 
administrative agency) for exemption and receive approval from the (State administrative 
agency, working with the CONEG Toxics in Packaging Clearinghouse) according to standards 
in subsection f.1 below set by such agency and based upon satisfactory demonstrations that 
the environmental benefit of the controlled distribution and reuse is significantly greater as 
compared to the same package manufactured in compliance with the contaminant levels set 
forth in subsection c of Section 4; and provided that an exemption under this subparagraph 
shall expire on January I .  2000. 

1 .  Standards 

A plan, to be proposed by the manufacturer seeking the exemption of his designee, shall 
include each of the following elements: 

i. a means of identifying in a permanent and visible manner those reusable entities 
containing regulated metals for which an exemption is sought; 



ii. a method of regulatory and financial accountability so that a specified percentage of 
such reusable entities manufactured and distributed to other persons are not discarded 
by those persons after use. but are returned to the manufacturer or hisiher designee: 

iii. a system of inventory and record maintenance to account for reusable entities 
placed in, and removed from. service: 

iv. a means of transforming returned entities, that are no longer reusable. into recycled 
materials for manufacturing or into manufacturing wastes which are subject to existing 
Federal and/or State laws or regulations governing such manufacturing wastes to 
ensure that these wastes do not enter the commercial or municipal waste stream; and 

v, a system of annually reporting to the (appropriate State administrative agency) 
changes to the system and changes in designees. 

Section 6. Certificate of Compliance 

As soon as feasible, but not later than two years after the adoption of this Act, a Certificate of 
Compliance stating that a package or packaging component is in compliance with the 
requirements of this Act shall be furnished by its manufacturer or supplier to its purchaser 
provided, however, where compliance is achieved under the exemption(s) provided in 
subsection 5 b or c, the Certificate shall state the specific basis upon which the exemption is 
claimed. The Certificate of Compliance shall be signed by an authorized official of the 
manufacturing or supplying company. The purchaser shall retain the Certificate of 
Compliance for as long as the package or packaging component is in use. A copy of the 
Certificate of Compliance shall be kept on file by the manufacturer or supplier of the package 
or packaging component. Certificates of Compliance, or copies thereof, shall be furnished to 
the [state administrative agency] upon its request and to members of the public in accordance 
with section 9. 

If the manufacturer or supplier of the package or packaging component reformulates or 
creates a new package or packaging component, the manufacturer or supplier shall provide an 
amended or new Certificate of Compliance for the reformulated or new package or packaging 
component. 

Section 7. Enforcement 

[Each state to add its own enforcement provisions] 

Section 8. State Review 

[The state administrative agency] shall, in consultation with the Source Reduction Task Force 
of CONEG, review the effectiveness of this Act no later than forty-two (42) months after its 
adoption and shall provide a report based upon that review to the Governor and legislature. 



The report may contain recommendations to add other toxic substances contained in 
packaging to the list set forth in this Act in order to further reduce the toxicity of packaging 
waste, and a description of the nature of the substitutes used in lieu of lead. mercury, 
cadmium. and hexavalent chromium. 

[The State administrative agency] shall. in consultation with the Source Reduction Task Force 
of CONEG, review the extension of the recycling exemption as it is provided for in 
subsection c of Section 5 of this Act. This review shall commence no later than January 1, 
1997. A report based upon that review shall be provided to the Governor and Legislature by 
January 1, 1999. 

Section 9. Public Access 

Any request from a member of the public for any Certificate of Compliance from the 
~nanufacturer or supplier of a package or packaging component shall be: 

a. Made in writing with a copy provided to the [state administrative agency]; 

b. Made specific as to package or packaging component information requested; and 

c. Responded to by the manufacturer or supplier within 60 days. 

Section 10. Effective Date 

This Act shall become effective immediately upon adoption. 

Section 11. Severability and Construction 

The provisions of this Act shall be severable, and if any court declares any phase, clause, 
sentence, or provision of this Act to be invalid, or its applicability to any government. agency, 
person, or circumstance is declared invalid, the remainder of the Act and its relevant 
applicability shall not be affected. The provisions of this Act shall be liberally construed to 
give effect to the purposes thereof. 

As revised, October 1994. 
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APPENDEX B 

TOXICS IN PACKAGING CLEARINGHOUSE (TPCH) MEMBERS 

State  members 

Connecticut 

Mary Sherwin 
Environmental Analyst 
CT Department of Environmental 

Protection 
Waste Management Bureau 
79 Elm Street 
Hartford. CT 06 106-5 127 

Gaye Wiekierak 
Iowa Department of Natural Resources 
Wallace State Office Building 
Des Moines, IA 503 19-0034 

Maine 

Rachel Therrien 
Maine Waste Management Agency 
State House, Station ff 154 
160 Capitol Street 
Augusta, ME 04333 

Minnesota 

Cathy Latharn 
State of Minnesota 
Ground Water Solid Waste Division 
520 Layfayette Road 
St. Paul, MN 55 155-4194 

New Hampshire 

Sharon Yergeau 
Administrator, Environmental 

Waste Planner 
Department of Environmental Service 
Box 9516 Hazen Drive 
Concord, NH 03301 

New Jersev 

Athena Sarafides 
Source Reduction Specialist 
NJ  Depanment of Environmental 
Protection 
Division of Solid Waste 

CN-4 14 
Trenton. NJ  08625 

New York 

Ken Markussen 
NY Environmental Conservation 
Bureau of Waste Reduction & Recycling 
Division of Solid Waste 

50 Wolf Road. Room 200 
Albany, NY 12233-40 15 

Pennsvlvania 

Meredith Hill 
Acting Chief, Source Reduction 
PA Department of Environmental 
Resources 
400 Market Street 
Harrisburg, PA 17 105-2063 

Rhode Island 

Many Davey 
Commercial Programs Manager 
RI Depanment of Environmental Management 
83 Park Street 
Providence. RI 02903 

Vermont 

Al Morrison 
Administrator Officer 
Solid Waste Management Division 
103 South Main Street, Laundry Building 
Waterbury, VT 0567 1-0407 
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Aluminum Company of A ~ n e r ~ c n  
Rigid Packaging Division 
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Knoxville. TN 37902 

American National Can 

Pat F. Van Keuren 
Consultant. Government Relations 
American National Can 
92 Washington Post Drive 
Wilton, C T  06897 

American Plastic Council 

Stephen Rosario 
Manager, Government Affairs 
American Plastics Council 
l l North Pearl Street, Suite 806 
Albany, NY 12207 

C a m ~ b e l l  Soup Companv 

John Collier 
Director, Packaging Technology 
Campbell Soup Company 
Campbell Place 
Camden. NJ 08 103- 1799 

Distilled Spirits Council 

Ralph Pears 
Distilled Spirits Council of the 1J.S. 
P.O. Box 680 
Kennebunkpon, ME 04046 

Eastman Kodak Company 

Thomas W. Bober 
Technical Associate, Advanced Technology 
Eastman Kodak Company 
1700 Dewey Avenue, Building 65 
Kodak Park, Room B-0427 
Rochester, NY 14650- 1 8 18 

Steve Alexander 
Manaeer. State & Local Government Relations 
Eastman Kodak Company 
40 William Street 
Wellesley. MA 02 18 1-3998 

Joseph E. Seagram & Sons. Inc. 

George Parisi 
Joseph E. Seagram & Sons. Inc. 
3 Gannett Drive 
White Plains. NY 10604 

F'rocter & Gamble Companv 

Karen Smith 
Regional ,Manager. Public Affairs 
Procter & Gamble 
One P & G Plaza 
Cincinnati. OH 4520 1 

Revnolds Metal Companv 

Elizabeth H. Selko 
Coordinator, Regulatory Affairs 
Renolds Metal Company 
6601 W. Broad StreetfP.0. Box 27003 
Richmond. VA 2326 1-7003 

Steel Recvcline Institute 

Walter "Chip" Foley 
General Manager. Federal Relations 
Steel Recycling Institute 
1575 Eye Street. N. W. 

Suite 1 100 
Washington, D.C. 30005 
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APPENDIX C 

SAMPLE 

REDUCTION OF TOXICS IN PACKAGING LAW 
CERTIFICATE OF COMPLIANCE 

We certify that all packaging and packaging components sold to (Company Name) or its subsidiaries 
in the State of (state name) comply with the requirements of this law; namely that the sum or 
incidental concentration levels of lead, mercury, cadmium & hexavalent chromium present in any 
package or package component shall not exceed the following: 

600 Parts Per Million by weight 
(Effective two years after the legislation was signed into law) 

250 Parts Per Million by weight 
(Effective three years after the legislation was signed into law) 

100 Parts Per Million by weight 
(Effective four years after the legislation was signed into law) 

We further certify that in cases where the regulated metals are present at levels below the schedule 
stated above, the regulated metals were not intentionally added during the manufacturing process. 

COMPANY NAME: 

ADDRESS: 

CERTIFIED BY: 

(Name) (Signature) 

(Title) 

Date: 

We will maintain adequate documentation of this certification for inspection upon request. 



SAMPLE 

REDUCTION OF TOXICS IN PACKAGING LAW 
CERTIFICATE OF COMPLIANCE: 

EXEMPTION STATUS 
m 

We certify that all packaging and packaging components sold to (company name) or its subsidiaries in 
the state of (state name) are in compliance with this law. However, certain packages or packaging 
components produced by (company name) are exempt from this law for one or more of the following 3 

reasons: 

Package and/or packaging components were made or  delivered before the * 
effective date of the statute prohibition; 

(List paduge  or 

packaging componmu) 

Package and/or packaging component contains heavy metals in order to 
comply with federal health and safety requirements and there is no feasible 
alternative; 

(List package or 

packaging cornponmu) 

. Package and/or packaging component is made from post consumer material. 

(List package or 

Packaging componenu) 

COMPANY NAME: 

ADDRESS: 

CERTIFIED BY: 

(Name) (Signature) 

Title: Date: 

We will maintain adequate documentation of this certification for inspection upon request. 
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APPENDIX D 

STATE-BY-STATE SUMMARY OF COMPLIANCE EFFORTS 

CONNECTICUT 

The Connecticut Department of Environmental Protection (DEP) has not taken any 
enforcement action to date under the CONEG Toxics in Packaging Legislation, Connecticut 
General Statutes Section (CGS) 22a-255g to 22a-255m. Civil penalties of up to $10,000 may 
be assessed for any person violating any provision of the legislation (CGS Section 22a-2551 
(a)). Persons making false statements in certificates of compliance may be fined up to 
$50,000 for each false statement, or imprisoned not more than one year, or both (CGS Section 
22a-255 l(b)). 

Regulations are not required to be promulgated by the legislation. Connecticut relies 
on companies taking the initiative to be in compliance. The Connecticut DEP, in conjunction 
with other CONEG states and the Toxics in Packaging Clearinghouse, seeks to educate 
companies about the requirements of the legislation. 

MAINE 

To date, Maine has not taken any enforcement action. By law the Maine Department 
of Agriculture, Food and Rural Resources has the responsibility for enforcing the provisions 
of Maine's Reduction o f  Toxics in Packwing law. The Department is authorized to inspect, 
with the consent of the owner or agent, any property or building in order to accomplish the 
objectives of this statute. 

Any manufacturer or supplier not in compliance with the law commits a civil violation 
for which a fine of not more than $100.00 may be adjudged. Each package or packaging 
component in violation constitutes the basis of a separate offense. 

The Department of Agriculture, Food and Rural Resources shall provide an 
opportunity for a hearing that is held in a manner consistent with the Maine Administrative 
Procedures Act, Title 5, chapter 375. 

MINNESOTA 

The Minnesota Pollution Control Agency has not taken any enforcement actions to 
date. In general, Agency staff have found that larger manufacturers and suppliers who do 
business beyond Minnesota's borders were already in compliance since at least nine other 
states had toxics legislation in effect prior to the effective date in Minnesota. Staff anticipate 
working through the Minnesota Chamber of Commerce to inform manufacturers about the 
requirements who are not already aware of them, particularly those to whom the applicability 



of the legislation would not be immediately apparent. Minnesota statute 115A.965 subd. 5. 
provides for enforcement. A civil fine of up to $5,000 per day of violation, plus court costs. 
attorney's fees, and the cost of properly disposing of any nonconforming packaging is 
specified in the section. In addition, an administrative penalty order may be used to enforce 
the prohibition. 

NEW HAMPSHIRE 
rP, 'r d 

The New Hampshire Department of Environmental Services has not yet used 
provisions allowed under RSA 149-H:30 to enforce the Toxics Reduction law. The law 
establishes fines up to $25,090 per day of continuing violations; regulations promulgated 
under authority of the law specify procedures for complying with the law. 

NEW JERSEY 

Enforcement actions have not been taken to date. 

NEW YORK 

The New York State Department of Environmental Conservation has not initiated any 
enforcement proceeding to date. Although the Department has been relying on companies to 
take the initiative to be in compliance, there are several enforcement actions under 
consideration. Primary efforts continue to be focused on educating those who are making a 
conscientious effort to make the needed changes to be in compliance and on working toward 
the development of appropriate guidance and State regulations as a firm foundation before 
formal enforcement actions are initiated. The New York State statutory enforcement 
provisions for this legislation are contained in the Environmental Conservation Law (ECL) 
37-0209, which includes a civil penalty of up to $10,000 for a first violation and up to 
$25,000 for a second and any further violation. 

RHODE ISLAND 

The Rhode Island Department of Environmental Management (DEM) has not taken 
any enforcement action to date. Rhode Island General Law 23-18.13-7 provides that the state 
has the power to bring an action for restraining orders and injunctive relief at the request of 
the DEM. Regulations, which have not been promulgated to date, must require manufacturers 
or distributors to pay a fee rationally related to costs of program enforcement. The DEM will 
defer enforcement action until educational efforts have been conducted. 

VERMONT 

No enforcement actions have been taken to date. 
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.IPPENDIX E 
TOXICS IN P-ACKAGING LEGISLATION: 

A COMPARATIVE ANALYSIS 

Introduction 

.As of late- 1994. eighteen t 18) states nationwide have enacted legislation designed to 
eliminate h e a p  metals in packaging.' These laws are based upon the Model Toxics in 
Packaging Legislation developed in 1989 by rhe Source Reduction Council of CONEG. an 
~ldvisorj; grouD of states. industrv and public inrerest representatives to the Coalition of 
Yonheastern ( ; o v e r n o r s c ~ ~ ~ ~ ~ ) . * *  The COSEG Governors. source reduction initiative is 
designed to develop public policy actions that ~ v i l l  enable both the amount and toxicity of 
packaging to be reduced at the source. These actions are being pursued through voluntary 
and 1zgislatii.e efforts. 

The ;nrent of rhe Model Toxics in i'ackaging Legislation is to reduce heavy metals in 
packaging and packaging components soid or distributed throughout the state. With 
packaging accounting tbr approximately one-third of the total solid waste stream. the 
reduction ot' heavy metals in packaging shouid contribute significantly to decreasing the 
amount of roxics present in our environmenr. 

Brief Summar?l 

The 1.iodel prohibits the sale of any package or packaging component to which lead. 
cadmium. mercury, or hexavalent chromium has been intentionally introduced. The Model 
states that ;his prohibition should take effect within two years after the legislation is enacted 
in order to give affected companies adequate time to clear inventory and reformulate. The 
model further requires that incidental introductions of the heavy metals be limited to 600 parts 
per million two years after the legislation is enacted. 250 ppm three years after it is enacted. 
and 100 ppm four years after i r  is enacted. 

The .Model allows for certain exemptions while recommending an expiration date for 
each. The 34odel's exemptions include packages and packaging components which: were 
manufactured prior to the effective date: must comply with federal health or safety 
requirements: for which there is no feasible alternative; and would not exceed the maximum 
contaminant levels but for the addition of post-consumer materials. Some states have 
provided for exemptions which are not included in the Model. 

The Model requires that manufacturers. distributors and suppliers furnish a certificate 
of compliance ro the purchasers of packaging. This provision does not apply 

* The 18 sfares are: Connecrrcur. Florida. Georgra. Illinou. Iowa. Matyiand. Xlaine, Minnesota. iU~ssouri, New 
Hampshire. .Vew Jersey, New York. Psnnqjivania. Rhode Island, Vermont. I'irginia. tVashington. ll'isconsin. 
** The Councrl was reorganized in I991 into a states-only Task Force wirh an industry-public inrerest advisory 
group. 



to individual consumers making purchases at  the retaii level. The certification must be 
made accessible to the state or the public upon request. The Model leaves ?nr'orcement 
?revisions ro rhe ciscrerion or' cach individual state. Finally. the Llodel suggests that each 
state review the rr'kctiveness of the act and specify areas for rc\.ision after a designated time. 

In addition to the elghteen ( 18) states which have enactcd toxics in packaging 
legislation based on the CONEG Model. this legislation is currently pending in at least two 
states (Massachusetts and Michigan) and has been introduced in both houses of Congress. 
Where it has been signed - into law or is currently pendine. the leeislation follows fairly 
closely to the general guidelines or' the Model. Yet. variations do exist. some of which are 
significant. For this reason. the CONEG Source Reduction Task Force (SRTF) established a 
Toxics in Packaging Clearinghouse (TPC1-I) as a central mechanism to encourage consistent 
implementation o i  the toxics in packaging laws by individual states. 

Furthermore. the CONEG Policy Research Center has developed the following tables 
to assess and compare thc kzy  provisions or' these enacted laws. .Also inciuded is an analysis 
or' avaiiable pending bills. ..is more biils are introduced and enacted. the Ccnter will update 
the report. 

How to Interpret the Tabies 

Columns in the eight tables display the 10 categories of information on which the 
enacted and pending legislation are compared. These are: 

materials affected & date of adoption 

compliance date 

definition of "package," "packaging component." "distributor." and "manufacturer" 

prohibition 

concentration levels by weight (incidental) 

exemptions 

certificate of compliance 

state review 

public access 

The first row contains provisions of the CONEG Model, with each of the 18 enacted 
and two pending laws listed in subsequent rows. Provisions of a law which are identical to 
the CONEG Model are noted as "same." Significant changes from the Model are also noted. 



The tables are presented as an informationai summan. ot' major provisions. \vith 
comparative analysis of significant provisions. They do not include everv distinction and 
bhouid not be considerea as definitive interpretation of each bill. For complete information. 
each statute and pending bill shouid be reviewed. 



COSEG AIODEL TOSICS I S  PACK4CISG LECISLATIOS - ('O\IPARATII'E ;\S;\L\'SIS 
T.\BLE I 

- - 

\lateriais Affected J: Date of Adoption Compliance I/ _ I Date I 

CT C.S. Section 24a-255g to 223-255111 'lumc. o h Y O  101 1/92. 

FL Section 403.7191. F.S.( 1993) 1 $ ; ~ r n e .  nur ,:ac\ :lor n ~ c : ~ r ~ o n  !!?:en!~ona~i\ inrrouuceu. 5 1 2,93,  7/1/95. 

CONEC \lode1 Toxics in Packaqing 
Legislation 

GA H.B. IZJ - 4ct 1397 1 Samc .' Iu! 1 7/1/94. 11 
IL S.B. 1295 - Section 21.5 Same - ! 91 7/1/94. 

fA C h a ~ t e r  213 Section 455D.19 Same 5 S 90 71 1/92. 

I n n ~ c h  lnciuuos I r l  Ins 9acKarc :!salt' or PrlcKaynf componcnr. ~iihs. d!cs. 

ECfect~\.c :laon dote 01' odoot~on. no packaee or packaelng component shall be 
oit'crcu I L ~  sell or :'or prornorlona~ purposcs n! 11s rnanu~'aclurcr or d~st r~buror  

\IE Title 32. Section 1734(2)(A) 1 ,.~,ne 4 1 - (;I\ -11 1/91. 

\ID Chapter 491. Senate Bill 554 1 Srme 5 26.92. 7/1/93. 

MODEL, 

blN Chapter 337. Section 115.965 Same S 20 91. 8/1/93. 

XI0 G.A. Section 1-4. 260.820-260.826 Some. - ! 93 71 1/94. 

11 NJ S.A. 13: lE-99.44 g g. Same. 1 20!97. 1/1/93. 

11 NY Article 37-0207. Title 2 I Same. bur docs no, rnontlon ~nrcnt~onai l \  ~nrroduccd. 61161.90 I 1/1/92. II 
11 PA H.B. 337 Section 101 I Same. 12!02/9-1 

11 RI C.L. 23-18.13 I Same. 7.'6/90. 1 7/6/92 II 
11 V A  Title 10.1-1425.19 I Same. 1/?0!95 1 7/1/95 1 1 -  

I'T Title 10 V.S.A. Chapter 159. 
Section 6620 

W A  S.B. 5591 Chapter 319 

W1 Act 335. Section 100.285 

Fame o 26 90 

Same 5 1,1191 

Came J 27 90 

* 

71 1/92. 

71 1/93 

51 1/92 

States with Pending Legislation: 

rl 

- 
M A  H.B. 3765 

MI S.B. 24 

5ame 

Same 



COYEG J IODEL TONICS Ih! PACKAGISG I,EGISLATIOY - COhlPARATI\'E :fSAL\'SIS 
TABLE ? 

- ) I  1 "Packaee" 1 " Packaeine Comnonent" 11 
1 ' - 

Packae~ne  rccepracics. r.g. cllrryrne cases. ::3!cs. clips. ~ a i i s .  r:;id loll B 
Lee~slation / other trays. \\rappers & \\rJnplnz i;lms. naEs a rues. 

I 

i 
i 

I[ FL 
I 
I Same. I Same. but does not include ~ndustriai ~ a c k a e i n g  component /I 

C O S E G  Containers that market. rrorecl. or nandlc 3 nroducr. 1-'n11. 
\lodel inrermeaiatc dr shipping conraine:s as uctinea In {\ST\,l DD'6. 
c I ! ilnpla~ed steel as uetinru in \ S T \ I  \ - b Z 3 *  ! 'nsealed 

closures. inks & labels. rinplated sreel that meets the 
,-\STM spec~tication A-623 si~all  be cons~dered as a single 
packaee component (See model legislation for specifics.) 
Elecrro-ealvanized coaled srcel and hot dipped coated 
salvan~zea stcel that meets ,-\STh.I specitication A-525 and 
:\STXI :\-ST9 \ha11 be irearcu I l r  [he same manner as tinplated 
\[eel. 

i CT 

11 I 1 :nrenueo l o  prorecr. xcure.  ca se .  unitize. and prov~de I1 

Individual assembled parts ot' n package. includine. but 
nor iimircd to. inrer~oriexterior blocking. bracing, 
cusn~oninc. \\eatherprooting. esterlor strapping, coatines. 

p~iicrnce prorecrlon lor any proaucr acstined for comrnerc~al 
use. 

Samc. bur does not rncrude ;:n\ ;.JSS. icrarn~c or rncral 
receptncic inrended to bc r i .~ \cu or  rc!iIlci~ 

I1 IL / same. Same. 
I iI 

Same. but specirically includes dves. pigments. adhesives. 
~rabiiizcrs or orher addirives. fhere is no mention of the 
I~nplatcd srcel spec~t ica t~on.  

11 IA 1 same.  I Same. but does not ,mention the tinolated steel orecedent. 11 

/ I  h lE 
Same. our does not mention ~nrermcd~ntc conrainers. Same. bur does not mention the t~nplated steel precedent. II 

- 

/ /  VH / Undctinea. Same. but there is no mention 01 [he tlnplated steel precedent. 
I I 

7 

I Same. 

h1D 

I Same. but spec~tically includes dyes. pigments. adhesives, 
stabilizers or other additives. I 

.M N 

NlO 

Same. but does not reference ,\STXI D996 or tinplated steel as Same. but does not mention the tinplated steel precedent. 
defined in ASTM A-623. 11 

I I 

Samc. Same. but does not include cxterlor strapping and 
packagingipackaging components containing cadmium and 
intended Ibr reuse of more than 5 times. 

I 

Same. 

Same. 

Undefined. 

Same. 

I 
I RI 

11 WA 1 same.  I Same. but does not mention the tinolated steel orecedent. 11 

PA 

VT ( same.  

WI I same. I Same. but does not specifically include exterior strapping. 11 

I 

Same. 

Same. 

Same. but does nor mention the tinplated steel precedent. 

I1 I There is no mentlon o i  the tlnplated steel precedent. 1 

Same. but specifically rnentlons glavanlzed \\Ire and excludes 
"cerarn~c cup" (see PA bill for spec~tics).  

Same. but does not mention rhr tinplated steel precedent. 

Same. 

II 

Same. but specifically rnentlons dye. pigments. adhesives. 
stabilizers or any other nddit~ve. 



"Package" "Pnckaeine Component" 

j 

j '  i I * I  

States with Pendine Leeislation: 

Same. Same. put does not lncnrlon thc r~nploled steel precedent. 



\IODEL TOSICS IS P.\CKi\CISG LECISLA'rION - CO>IPARATIJ'E ASALl'SIS 
TABLE 3 

4nv rerson. r i m ,  assoc~at~on.  pannenh~p .  or 
coroorarlon t!rOduClne (3)  packaee(s) or (b )  packag~ng 
comoonentts~ ss  dclined 111 !Model Leg~slarion. 

C O s E C  Alodel T a r ~ c s  / Person rarlne ~i r le  lo coour nurcnaseu tor resale 

/ G 1 ~ a m c .  / \ n ) .  person ollcring lor iaie or selling products or 1) 

- 
I'lldetincd. 

1 

CT 1 .in? psrson rakii;:: ::!!i. i!r J C I I I C ~ ,  ~ r o m  III(: manulacrurer 

i 

- 

I  me . \ n y  person oi'krinc t'cr sale or selling products or 
I 
I pacaaelng ro 3 ~ ~ s r r ~ ~ u r a r .  - 

in P3ckagine I Lee~s la t~on  1 

ot 'a  c a c ~ a g c .  ; x u e i n g  cornnonenr or product to use lor 
promorlonal nurnoscs or ro hell 

- 

FL / same. 
1 

i. 
.-\ny pcrson. tirm or comorarlon who manufactures 
pactiaccs. pacrcaelny or nackaelng components. 

1 SJ I n p  person o h o  d~st r~burcs  p~ckaeed products intended I .,In" person \ \no manulictures packages or packaging 11 

Any rcrson \\no manuiacturers a package or  packaging 
component. 

:\ny person that manur'acrurers a package or  packaging 
component iricludin an); person that sells a package or 
packaging compontnt ro a distributor. 

Anv person who lrnpons packaging or causes packaging 
to be i r n ~ o n e d  into the state. 

, , 
! 
I 

- a  

1 
- 

Undefined. 

Same. 

Undefined. 

Undefined. 

JIE 

>ID 

hl N 

I tbr retall saie in packaees or packaging components. 

I 

: PA I Any person. lirm or corporarlon r h o  takes title to goods I Undetined. 11 

..\n\ rcrson ssiilnc p;~ck.lci.u vrouucls to a rcrniler. ~ i r m  
or comorarion r n ~ r  r c c c : \ c ~  a \nlnmcnr or conslgnrncnr 01'. 

or In an! o!ncr -1anni.r :!iJulrCS. psctiaecd orouucrs 
ours~dr  l l a ~ n e  !;.r \ale I(> ionhumcrs n l ~ h l n  rhr \ rxe .  

Any person rhar ssils 3 pac~aeeu product ro a rera~ler nr 
receives a hh~pmen~  or conslenment 01' or in any orher 
manner acqulrrs. packaged products tor d is t r~but~on to a 
retaller for saie lo a consumer or prornot~onal purposes. 

Undeiineu. 

components. 

I - 

ll 
9 Y 

R I 

II vA 

Undefined. 

Any person. ~ i r m .  ~lssoc~ar~on.  pannersh~p or corporat~on 
who lmpons or causes to be ~mponed anv container. 
whether tilled or unfilled. used to package products. 

purchased for resale. 

Undefined. 

VT 

Any person appiying pacKaelng to a product for 
distribution or sale. 11 

t\ny person. tirm. assoc~ation. partnership or 
corporation \\ ho or \\ hlch makes containers to be used 
to package products. 

Undefined. 

Anv person n h o  takes tlrle ro products or packaging 
purchased for resale 

.. W I  I Undefined. 1 Undefined. 11 

Any person that produces products. packages. 
packaeing. or components o i  products or packaging. 

II Same. Undefined. 



I 
I 'Distr~butor ' '\lanutacturer" 

/ Stares f i l th  P e n d ~ n e  Lee~siation: 

Same. I 'ndelincd 

'1 I L ndel~ned ! I ndclined 



CONEC XlODEL TOXlCS IN PACKACISC LEGISLATION - COMPARATIVE ANALYSIS 
TABLE 4 

I /I Prohibition Concentration Levels By 

/I Weight (Incidental) 

COSEC Jlodel Toxics in 
Packaging Legislation 

Within years lollo\v~ne !re wootlon or'this acr. no pacKage or packagng 
component shall be oiferea for sale or tor promotional purposes by its 
manuiacturer or distr~butor. nnlch includes, in the packaee itself or in any 
pcrckaetng component Inks. +cs. plgmcnts. adhestues. stabilizers or any other 
additives. any lead. wamlum. mercury or hexavalent chromium which has been 
intent~onally Introduced dur~ng the manuiacturing or distribution as opposed to the 
incidental presence of' any of rhese eiements. 

W~thtn two \eJrs. no nroauc! \na!I kc. oriered for sale or for promot~onal purposes 
by 11s manutacturer or dlstr~ruror In J TLchaee uhlch Includes. In the packape Itsel 
or In anv paCh3ClIIg comoonenrs the rlcments l~sted above \ch~cn has been 
lntent~onall\ ~niroduccd J, o~poscu to [he ~ncldentai presence of any of these 
elements. 

600 PPM 2 !.ears after 
adoption: 

250 PPM 3 years after 
adoption: and 

100 PPM 4 years after 
adoption. 

CT Same. 

Same. except 600 ppm 14 
months after adopt~on. 

FL 

CA 

Same. 

Same. 

1L 

h~ E I same. 1 same. II  

I I II Same. 

Same. Same. 

I A 

Same. but does not spec~licallv mention ~nits. dyes. pigments. adhesives and 
stabilizers. 

Same. 

II 

Same. except 600 ppm in I 
year after adoption. 11 

I I 

Same. Same. 

MO 1 same. I Same. except 600 ppm I 1) 
hl N Same. but docs not spec~~ically mention packaging component. 

NH 

Same. but does not distingu~si~ between ~ntentionally introduced or incidental Same. 
amounts. 

Same. 

NJ 

11 PA I Same. but specifically menuons that 4orteei strapping1' shall not be considered as I Same. 11 

Same. 

I intentional introduction. II 

year after adoption. 

Same. 

Same. Same. except 600 ppm 18 
months after adoption. 

RI 

ll vT 
Same. ( same. 

I I II 

V A 

1 WA 
Same. but does not specifically mention incidental amounts. Same. II 

I 1 II Same. Same. 

Same. Same. except 600 ppm 15 
months after adoption. 

I W1 

Same. but does not specificaily mention intentionally introduced or incidental 
amounts. 

Same. 

- I 



Prohibition Concentration Levels by 
W e i j h t  (Incidental) 

S T A T E S  W I T H  PEYDINC LEGISLATION: 

J1.4 S ~ r n c .  

311 I Same. 

Some. 

Same. 



COSEG AlODEL TOXICS IN PACKAGING LEGISLATION - COMPARATIVE ANALYSIS 
TABLE 5 

- 

r. 

I 
States with Pending Legislation: 

CONEG hlodel Toxics 
in Packaging 
Legislation 

C T  

FL 

GA 

IL 

I A 

hlD 

.\I E 

MO 

h.1 N 

NH 

NJ 

NY 

PA 

RI 

V A 

VT 

WA 

W1 

MA 

Exemption # I  

Packaee or packaelng component 
manut'actured prlor to et'fectli'e date. 

Same. 

Same. 

Same. 

Same. 

\lanufactured pr~or to 71 1/90, 

Cfanuthctured prlor to 7 1 '93. 

Same. 

None. 

Same. also packaging or packaging 
components ivhrch have been delivered 
to a manufacturer or distributor prlor to 
8/1/93. 

Same. 

Same. 

Same. also packaging or packaging 
components which have been delivered 
to a distributor or manufacturer prior to 
111192. 

Same. also any alcohol~c beverage 
bottled before the effective date of this 
act. 

None. 

Same. 

Same. 

Same. 

None. 

Same. 

Same. 

Exemption #Z 

To comply 1~1th  federal health or safety requirements. or for which there is 
no t'eas~ble aitrrnat~ve [must be essential to the protection. safe handling or 
funct~on of' package contents) prov~ded that the manufacturer petitions the 
state. Two-year esemption upon pet~tion. Two-year renewal poss~ble. 

Same. and f o r  \rhlch there is no substitute. 

Same. 

Same. 

Same. 

Same. 

Same. 

Same. also lnciudcs state health and safety requirements. 

Same. 

Same. 

Same. 

Same. renewal for up to 2 years and expires 1/1/94. 

Same, but parenthetical statement not included. 

Same. 

Same. 

Same. 

Same. 

Same. 

Same. except does not mention 2 year exemption or renewal. 

Same. 

Same. 



C O S E C  AIODEL TONICS IN P..\Cli\CISC LEClSLATlON - C 0 3 1 P A K A T I ~ ' E  ANALI'SIS 
TABLE 6 

I 

I 
I 

I 
C O S E C  
Model Toxics 
in Packaging 
Legislation 

CT 

FL 

:: 
I L  

M E  

lll D 

h10  

hl N 

NH 

NJ 

Exemption d3 ! 
Pxkages  and pacKaglng components that \\auld nor exceed 
[he m u l m u m  cunramlnant l sue~s  but ibr [he addition 01' post- 
consumer materlais. Esplres on i anuap  1 .  '000. 

Same. c x c e ~ t  app~les ro "rcc\c~ca rnarcrt-is. ' 

Same. e x c e ~ r  applies ro "rcc\cicr! rnnrcrlals ' 

Tame 

Sone.  

Same. 

Same. 

Same. except expires ~n J >rs.  and applres ro "recycled 
materials." 

Same. except applies to "rccyclcd rnater~als" 

None. 

Same. 

Same. 

Othe r  Exemptions i 
1'ackages:paci;aeing coponenrs to nhich heavy metals have 
been added dur~n. [he manuljctur~np. forming, printing. 
i l istr~but~on process tor which there IS no feasible alternative. 

I'ackages:packaeln? comnonenrs rhat are reused but exceed 
conramlnant Icvels. prov~dcd that product being conveyed is 
rezulated under I'cderal andlor Srate health or safety 
requirements. (See kfodel for more details). 

Pachagesipackaeing components navlne a controlled 
dis t r~but~on and reuse that ssceed the comtaminant levels. 
(See Model tbr more details). 

:\lcohol~c liquor bottled prlor to 10/1!92. 

None. 

. \ lcohol~c P ~ O U U C ~ S  bottled ~ r l o r  lo I I 0 4  

Sons .  I 
None. 

Nonc. 

Alcoholic beverage bottled prior to 1011192. 

Glass and ceramic package that 1s intended to be refilled or 
reusable. 

Lead foil purchased and used on or before 12/31/93. to wrap 
liquor bottle openings or any package that contains 
intoxicating liquor if the package was tilled and sealed prior 
to 12/31/93. 

Until 8/1/97. packap~ng that would not exceed the total toxlcs 
concentration levels but for the addition In the packaging of 
materials that have fulfilled their intended use and have been 
discarded by consumers. 

Bortles containing liquor which have lead foil tops and 
baskets as seals. 

Packaging or packaging components used to contain alcoholic 
beverages. including liquor. wine. vermourh and sparkling 
wine. bottled prior to 7/1/92. 

Glass containers wlth ceramic labeling used to contaln 
pharmaceutical preparations or cosmetics. Expires 7/1/94. 

Packages or packaging components composed of metal and 
commonly referred to as "tin cans" to which lead has been 
added in the manufacturing process for the purposes of 
forming, soldering or sealing the can. Expires 711196. 



S 1' 

P.4 

RI 

\'A 

\'T 

\V A 

WI 

Exemption #3 Other Exemptions 

States with Pending Legislation: 

M A  

>I1 

LA 

Same. 

Same. but w~l l  ssplre after !ive I 5 )  years after the etfect~c 
date. 

Same. 

Same. except refers to "recovered or recycled matermis" and 
does not expire. 

Glass containers mended for reuse or refilling that use 
pigments In or on the container prior to 111194. 

Glass and ceramic package that is recyclable. refillable or 
reusable and meey FDA regulations. Expire two years after 
the e~fectlve date. 

Packaging & packaging components incidental to any 
alcoholic beverage bottled prior to 101 1192. 

None. 

Same. 

Same. except applies to "recycled mater~ais". 

Alcoholic products bottled prior to 7/1/92. 

Package or packaging component that is used to contain 
distilled spirits or wlne delivered by a manufacturer or 
distributor prior to the effective date. 

Package. packaging material or packaging component made 
from glass or ceramics. 

Same. except expires in -! years. / \'one. 

Same. 

Same. except appi~es to "recycled mater~als." 

Packages and packaging components purchased by, delivered 
to. or are possessed by 3 retailer prior to 2 years of the 
eifect~vr date In order to clear exlsting inventory. 

Lead foil wrap on liquor bottles or any package that contains 
intox~catlne liauor ~i filled and seared prior to 12/31/92. 



COSEG ;\IODEL TOSICS IS P,\CKAGIEC LEGISLA'rIOS - COMPARA'TI\.E .\NALI'SIS 
TABLE 7 

Certificate of Compliance 

CONEG blanuiacturers and suooiiers of' pnckaglng una pnckac~ne Ihcn S ~ ; ? I C  lo ~ d d  irs onn enforcement prov~sions. 
Model Torics components are required to i'urn~sh a cert~ticate o i  
i n  Packacing compliance to the purchaser ot' packac~ne i  on rcqucst. the 
Leeislation state and public must be prov~dcd a copy or' the ccrt~ticatc. 

CT Same. .-\Is0 senes  to I I ~ I I  purcnascr s liab~lity. Civil penaltv rnaxlrnum o i  S1O.OOO per violation with each 
da)"s ;onllnuance consllluling a separate violation: if act is 
kno\v~ng~y \lolared. masmum line o i  550.000 or 1 year in 
lniunct~ve rellef. 

II FL 
Same. but rnentlons u~str~butor J> oypossu 10 su~pllcr  V ~ o l a ~ ~ o n s  shall bs punlsnable by a c1v11 penalty. 

Same. I L'iolat~on 1s a m~sdcrnranor. Other penalties to be adopted in / rules and reguiations. 
I 

( Same. I Vone. 

Same. 

Same. !lust be lilcd tilth agent; upon rcilucsr Ci\li nenaity 01' SlOO per violation per package or component. 
i II 

Same. !la\~rnum o i  SlOOO pcr \iolarion but not exceeding S10.000. 
For repeated violation a fine assessed at. but not exceeding 
S20.000. 

- -  - 

11 BIN Same. I C i ~ l i  tine rnulrnurn of 55.000 per day of violation. 

11 ;\ .I0 1 None. I None. 

Same. Adm~n~strative entorcement action: injunctive relief: 
i f  act I S  know~ngly v~oiared. misdemeanor ~f a "natural person" 11 - 
or ielony it'anv other person with each day's continuance 
consrltutrng a separate violation: in addition to imprisonment, 
probation. or conditional discharge. maximum fine of S25.000 

II I ( continuance constltutlne a separate violation. 11 - 
NJ 

11 NY I Same. except does not requlre that cenlficae be furnished to 1 First v~olation c~vil  penaltv maximum of ~10,000:  funher 11 

Same. 

II Same. I Xlas~rnurn c~vil  penally I S  510.000 per \iolation. 
I I /I 

for a "natural person" for each v~olation: 
rnaxlrnum adm~nistrat~ve tine o i  S2.000. 

Civil administrative penaltv maximum of 67.500 first offense. 
$10.000 malmum 01' second offense. and maximum of 
$25.000 fbr even subsequent offense w ~ t h  each day of 

public. nor does 11 mention amended cen~ficate IS packaging 
is retbrmuiated. 

violations maxlmum of $25.000 each. 

II R1 

I Depanmenr. and the public." .\lso. does not require advisoy panel to assist the Depanment In implementing the 
"authorized official" to sien cenlficate. 1 bill. 

I - 
Same. 

Same. but mentions distributor as opposed to supplier. and 
mandates the cen~ficate be supplied to "purchasers. the 

- - - 

On grounds of suspension. the Secretary of State may Failure by manufacturer to certify the package or packaging 
request a cenificate of compliance from the may result in the removal of the package or /I 

Restra~nine order. injunctive relief. 

Establishes authority of the Depanment to promulgate 
regulations if they become necessary. and to establish an 

11 I 1 oackaeine comoonent from sale. 



WA 

WI 

Cert~ficate of Compliance 

Same. 

None. 

EnforcemenllPenalties 

Failure to deliver cen~ficate or' compliance may result in 
prohibition of the sale of the package. 

None. 

States with Pending Legislation: 

RIA 

M I  

Same. 

None. 

Civil penally maximum o i  525.000 per day for each violalion. 
with each day of continuance constltuung a separate violation. 

The manufacturer is subject to a civil fine of S1.OOO per day 0 1  
violation. 



CONEG 3IODEL TOSICS 13 PP,\CMCISG LEGISLATION - COhIPARATIVE ,ASALYSIS 
I'.-\ULE 8 

11 I State Review I Public Access 11 
COSEG \lode1 Toxics 
in Packap~nq 
Leeislation 

State aum~r i~s t r a r~on  3gc.nctc.s !r, i onsu~ ta t~on  \tlth CONI!C .~llall review act 5 1 C.c.rr~ticate of compliance 
cfl'ectl\,ensss no larsr :hm lon!.-r\\o 1 4 2 )  months at'rsr ndopt~on and provide a repon to ( inust be made available 
the governors and Ic.p!siarurc :'::;. reoon may contaln rccommenda!rons to add orher upon written request 
toxic substances contained tn r a c i ~ r ~ n c  ~n ordcr ro ~ur ther  rcclucc the toxlclt!. of w th in  60 days. 
packaging \vasts. sno cc~nrnln a ::commenuatron \\nether [(I continus rtls rccycllnz 
exemprlon. Srates ~ I I I  %!her :r.:o:rnarlon on nature or ,ubstrtutcs ubcd In I I ~  01 ro\lcs 1 

Depanment rc.\le\\ rnc erltc:~\cness 01 [he law anu provlde 3 report baseu on 11s Same. 
revle\v to [he t io\rrnor \..) IIF,: **:~rne ~ncludcd. 

m e  c c .  1 : I r n n  o r  e r n  I I r e  I I Same 

' 

1 

11 \IE I Same. but rc\leS.v ~ l u s  ;\ 1 2 - 1 - 4 1  1 same. but ceniiicate of 
cornpilance must be 
rcqucsted in wrlting 
throueh the state. 

FL 

G .A 

IL 

.\ID I None. 1 None. 

7 
I 

T 

Same. our no Inrcr : - ~ n  1 '  ! ' i h  

Sone.  

Samc. but no larcr rn3n I I 06 

I1 N 

Same. except revlew shall take olace no later than 36 months after adoption. ( Same. 11 - 

- 

Same. but must respond 
wth in  90 days. 

Same. 

Same. 

Department 01. S ~ t u r a ~  I(rsources nlil conduct a revlew to dctermlne the st iect~veness o! 
the law and make rscommendatrons on whether the prov~sions should be repealed. 
strengthened or othcrniss amsnort! to the general assembly and the governor b!. Januan 
IS. 1996. 

Same. 

None. Same. 

None. 
a 

Same, but the repon \ \ I I I  bc furn~sned as pan of the annual solid waste manacement 
plan. 

None. 

PA 

RI 

VT 1 Same. I None. 

I I 

Same. 

V A 

Same. 

Same. Same. 
I 1 

I I 
None. 

WA 

I dav of the 37th month bre~nnine  after the effective day. Does not mentlon consultat~on 
with CONEG. I 

I 
None. 

- - 

Department shall revle\v i t g~s i a t~on  and repon results. including recommendat~on ot' 
whether enlbrcemcnr prov~sions and penalties should be Instituted on or before the tirst 

11 STATES WITH PENDING LEGISLATION: 11 

Same. except r ev~ew dare 1s 7,1:93. S o  ment~on of consultation with CONEG. 

None 

Same. 

1 hlA 

MI 

Same. but does not mention consultation with CONEG. 

None. 

Same. 

None. 



IOWA 



APPENDIX ~'1 

CHAPTER 213 

PACKAGIN- LIEAVY IllETAL CONTENT 

567-213.1(455D) Purposc Thc purposc of h i s  cliaptcr is to irnplcrncnt thc provisions of Iowa Code 

Scction 455D.19,which seeks to reducc toxicity of pachging waste lo clirninatc ihc addition of hmvy 

mclals such as l a d ,  mercury, cadmum, and hcwvalcnt chromium, in packaging and packaging 

components. 

567-213.2(455D) A1)l)licability. Tlus chaptcr applics to man~d;lcturcrs and disuibutors of packaging 

and packaging rnatcrials oITcrcd for salc or for promotional purposcs in thc stalc. 

567-213.3(455D) Definitions. n i c  following tcrins, as uscd in this chaptcr, sliall havc tllc following 

meanings: 

"Deparfnrenf" mcans thc Dcparuncnt of ~ a t u r a l  Rcsourccs as crcatcd undcr Iowa Codc Scction 455 A.2. 

"Disfrtbufor" mcans a person who taka  tillc to produc~s or packaging purchased for r d c .  

"lncidenfal Presence" means that tllcsc clcrncnts wcrc not intcnuonally addcd and arc bclow thc 

concenlration Icvcls established by thc Dcparuncnt in submlc 213.4(3). 

"Manufacfurer" rncans a pcrson who offersfor salc or sells products or packaging to a disuibutor. 

"Ofler for pror~ofional purposes" mcans any ~ a n s f c r  of ULIC or possession, or boih, of packaging or 

products in packaging wiillout consideration. 

"Ofler for sale" nlcans m y  l r~ l s f c r  of tillcor possession. or botlr,cxchange, bancr.lcuc, rcnul, 

conditional or ollicnvisc, of packaging or products in packaging lor a considcralion, in any rnarlncr or ally 

111cans whatsocvcr. 

"Package" m a n s  a container which providcs a nleans of mukcling, protccting, or l u~~d l ing  a product. 

includmg a unit packagc, an intcrmcdiatc packagc, or a shipping conlaincr. Package also includcs, but is 

;lot limitcd to, unsdcd  rcccptaclcs, suclr as unying  cascs, cratcs, cups, pails, rigid foil a d  orhcr trays, 

wrappers and wrapping films. bags, and tubs. 

"Packaging cottrponenf" mcans any individual asscniblcd pan of a packagc, including, but not linlitcd to, 

intcrior and exterior blocking,bracing,c~~tuoning, wvcathcr prwling, cxtcrior suapping,coatings, closures, 

i i h ,  or labels. 



"Tirr-plafed sfcel" n i w  a material that mccts lire Anicrian Socic~y for Tcsting and Materials (ASTM) 

spccuici-ilion A-623 and shall bc considcrcd as a singlc packgc componcnt. 

567-213.4(4550) PR0BII)ITION; SCHEDULE FOR REMOVAL OF INCIDENTAL AAIOUNTS 

213.4(1) Prohibition of packaging. Effccuve July 1, 1992, a manufacturer, or disuibutor shall iror 

offcr for sale or scll, or offer for promotional purposcs, a packagc or packaging component in Lhis slatc, 

\vllicli includcs in the pachgc itself or in any packaging componcnt. inks, dyes, pigmcnu, adlicsivcs, 

stabilizcrs or any ollicr additives, any lead, cadmium, nicrcury, or hcxavalcnt chronium which has bccn 

intcnuonally inuoduccd as an elemcnt during manufacturing or distribution. T l i s  prohibition docs not 

apply to thc incidcn~aI prcsence o i  any of thcsc elcmcnts. In addition,tlus prohibition docs not appiy to 

ariy rcfillablc glass and ceramic package or packaging comporicnt that is managed undcr a conlprcficnsivc 

systcni resulting in rcusc and wlicre thc lcad and cadmiuni froni thc componcnt do not excccd tlie Toxicity 

Clixactcristic leachability Procedures (TCLP) of Icachability of Icad and cadmium as set fonh by U.S. 

EP A 

213.4(2) Prohibition of sale of product in packaging. Effcctivc July 1, 1992, a manllfacfurcr or 

disuibutor slid1 not oficr for sale or sell, or oUcr for proniouonal purposcs in Lhis state, a product in a 

packagc wllich includcs in the package itsclf or in any of thc packaging componcnts. inks, dycs, pigments, 

adhesives, stabilizcrs or any other addiuvcs, any lcad, cadmum, nlcrcury, or hcxavalcnt chromium which 

113s been intcntionally introduced as an clcmcnt during manufacturing or disuibution.- This prol~ibiuon 

docs not apply to thc incidcnlal prcscncc of any of llicsc clcmcnts. in addition,llis prohbition docs not 

apply to any rcfillablc glass and ccramic package or packaging componcnt lllar is managcd undcr a 

comprchcnsivt system resulting in rcusc and whcrc llic lcad and ad~ i l i um f r o ~ ~ i  thc componcnt do not 

excccd the Toxicity ChYactcristic Lcacliability Proccdurcs (TCLP) of lcachabili~y of lcad and c a d ~ ~ i u n i  as 

sct fonli by U.S. EPA 

213.4(3) Conccutration Lcvck  Tlic sum of tlie conccnuation levcls of lead. cadmium. mercury, aild 

hcxavalcnt chromium prcscnt in a packagc or packaging componcnt shall not cxcccd tlic following: 

a. ElTcctivc July 1. 1992.600 pans pcr niillion by wcight, or 0.06%. 

b. ElTcctive July 1, 1993,250 pans pcr million by wcigllt, or 0.025%. 



c. EITccr~ve Ju ly  1, 1994, 100 pans pcr million by ~vcigllt, or 0.01%. 

Concentration levcls of l a d ,  admiurn, rncrcuq, and llexavaicnt chrormum sl~all bc dctcrmlncd usllig 

Anierican Slandard of Tcsting Materials tcst mclhods, as rcviscd, or Unitcd Slatcs Environmcnlal 

Prorccuon Agcncy tcst mcLhods for evaluating solid ~vasrc, S-W 846, as rcviscd. 

213.J(J) Substitulc hlalcrials. No rnatcriai uscd to rcplace Icad, cadmium. mcrcury, or hcsavalent 

chomium in a package or packaging cornponcnt may bc used in a quantity or marmcr ba t  crcarcs a 

liazvd as grcat or grmtcr than thc hazard crcatcd by thc l a d .  ~3dnLiu.111, mercury, or llcxavalcnt 

clironliurn. Tllc Ccnif~catc of Cornpliancc will rcquirc an assurarrcc to tllis clTcct. 

567-213.5(455D) Certification of compliancc By July 1, 1992, a rinnuf;lcturcr or disuiburor of' 

- 
packaging or packaging components shall make available to purchasers, to h c  Dcparuncnt. and to Lhc 

gcneral public upon rcqucst, cenrficatcs of compliancc conforniing to llrc rcquircmcnts of Illis rulc. - 
Ceruficalu provided shall subslantially conforn: wilh either or both, as applicable, of Lhe following fonns: 

- 1. Rcductior~ o l  Toxics in Packaging Law 
Ccnificatc Of Compliancc 

- Wc ccnify Illat all packaging m d  packaging conlponclirs sold to 
(Company Narnc) 

or irs subsidiaries in Lhc Smte of Iowa comply with thc rquircrncnts of this law,namcly Lhat Lhe sum of thc 

rncidcntal concenuation lcvcls of lead, mcrcury,cadmum, and hcuvalcnt chronuunl prcscnt in an)' 

pachgc or pacbgc cornponcnt shall not excccd Lhc following: 

600 Pans  Pcr hlillion by wcigl~t 

(Eflcctivc July 1,1392) 

250 P a n s  Pcr hlillion by wciglit 

(Effcctivc J u l y  1,1933) 

100 Parts Pcr hlillion by wcight 

(Effcctivc July 1,1334) 

Wc funhcr ccnily Lhat in cascs whcrc the rcgula~cd metals arc prcscnt at lcvcls lcss tllan tlic sclicdulc 

sutcd abovc. tllc rcgulatcd mclals wcrc not inte~itionally addcd during llic manufacturing proccss. 



'Nc funticr ccnify 11131 no materiai uscd to rcpiacc Lhc rcgulstcd mculs arc prcscnc in J quanlicy or 

i i iuncr Uiae crates  a l w d  as grae  or g rmcr  than thc Iiazard crcatcd by t l~c  rcgulntcd ~natcrids.  

\Vc will maintain adcquatc documcntatiorr of [Iris ccnification for inspcction up011 rcqucsr 

Ccrtificd by: 

2. Reduction of Toxics in packaging Law 
Ccrtilicatc Of Compliance: Exemption Status 

Wc ccrliry Lhat all packaging and pachging componcnu sold to 
(Company Narnc) 

or its subsidiaries in thc State of Iowa arc in compliance wiLh Lhc law. Ho\vcvcr, cemin packagcs or 

packaging componcnls produccd by arc cxcrnpt from tliis law for 
(Company Namc) 

onc or more of lhc following reasons: 

Packagc anil 1 or  packaging componcuts wcrc madc o r  dclivcrcd bcforc thc larv was signcd into 
cffcct: 

(List packagc 
or pachgrng 
componcnt) 

Package and / or packaging componcnt contains hcavy rnctals in ordcr to coniply with 
statc or  fcdcral licalth and safcty requircnicnts o r  thcrc is no fcasiblc altcrnativc (i.c thc rcgulatcd 

substancc is csscntial to the production, s d c  handling, o r  function of thc ~)ackagc's contc~ltsj  : 

(List packagc 
or packag~ng 
coniponcnt) 

Packagc andlor packaging componcnt is madc fro111 post-consunicr material: 

(List packagc 
or packaging 
componcnt) 



rilcoliolic bcvcragc boltlcd prior to cffcctivc datc: 

(Lisr packagc 
or packaging 
component) 

Wc rvill nlaintain adcquatc documentation of this certification for inspcclion upon rcqucst. 

Company Namc 

Ccnificd by: 
W m c )  ( Signalurc) - 

lf Lhc nruiuf;lclurer or distributor of Llrc packagc or packagilig componcnl rcfornrulatcs or c ra lcs  n 

ncw package or packaging component, lire manufacturer or dislribulor shall providc an amcndcd or ncw 

ccrlir~cate of compliancc for the rcformulatcd or ncw packagc or packaging conrponcnt. 

567-213.6(455D) Excrnptions - 
213.6(1) A nranuJacturer is entitled to an exerrrption where: 

a. Tlic packagc or packaging compor;cnt has a codc indicaung a dalc of niandaclurc prior lo July 1, 

1990, or tlrc nwnufacmcr wn providc written documcnulion L h ~ t  tlrc packagc or packaging conrponelrl 

was nranufaclurcd prior lo July 1, 1990; or 

b. Tlrc pachgc or packaging conrponcnt conLains an alcolrolic bcvcragc botlled prior to July 1,1932. 

213.6(2) A m u f ~ c l u r c r  may pclilion h e  Dcparmrcnl for an cxcmpuon for a pmicular packagc or 

packaging component wherc: 

a. Thc packagc or packaging componcnt conrains l a d ,  wdnuu~rr, nicrcury, or ircxavalcnt c1uorruum 

addcd in tIrc manufacturing, fonning, printing, or dismburion proccss in ordcr to coniply wilh haltir  or 

safety rcquircmcnts of state or fcdcral law,or 

6. Thcrc is no f c ~ i b l c  altcrnalivc to thc usc of Icad. cadlnium, rncrcurj, or hcxavalcnl cllronuunr In 

llic package or packaging cornponcnt. For die purposes of his sccuon, "no fcasiblc alicrna~ivc" m a s  a 



use in wluch ulc rcgulatcd subsLancc is csscnual to lllc protection. sdc handl~ng, or iuncuon of dis 

package's coritcnts; cr 

c. The addiuon of post - consumcr materials causcs Lhc packagc cr packaging cornponcnt to cxcccd 

~ h c  ma>rinlum conccntralion levcis set f o d i  in subrulc 213.4(3); For a paciiagc wncre all cornponcnts 

contain rcqclcd contcnt. lhc cntirc packagc is cscmpt. Howcvcr, in U A ~  casc \vlicrc onc coniponclit 

contains rcqclcd conlcnt and thc olhcr cornponcnts do not, only llic cornponcnt conuining rccyclcd 

contcnt would bc cxcrnpt and not the cntirc packagc. 

213.6(3) All mandacturcrs claiming an cxc~l~puon s l d l  filc a ccnhiatc  of cornplimcc \villi Lhe 

Dcpanmcnt conforni~ng lo thc form sct fonh in rulc 213.Si455D) u ia  staung t l ~ c  spccdc  basis upon 

whch the cxcnlpuon is rcqucsted. 

213.6(4) Exemptions undcr subrule 213.6(1) paragraphs a u ~ d  b arc cilcctivc only so long as lliosc 

package or packaging coniponcnls arc u c d .  Excrnplions undcr subnrlc 213.6(2) paragraphs a . b and c 

may bc g r n t d  for pcriods of two ycars. i n  ordcr to rcccivc iui cxcrnption for additional two-ycar pcriods, 

l l ~ e  ~ ~ ~ a n u h c n u c r  must filc an excrnption rqucst. 

213.6(5) Excmpdons are dccmcd to bc approved for maximurn tinics undcr 567-2 13.6(4),unlcss l l ~ e  

n~anuiaclurcr is nolificd olhcnvisc wilhin 60 days of llic Dcpmrncnt's rcccipt of t l~c  Ccnificatc of 

Cornplimcc. During lllis 6 0 4 y  pcriod llic manuirrcturcr slid1 not ut~lizc thc claimed cxcmptron. 

567-213.7(455D). INSPECTION AND P E N U T I E S  

213.7(l).Inspcction. Thc Dcparuncnt may inspcct, with thc consc~lt of thc owncr or agcnt, m y  

propcny or buildng to dctcrminc compliance will1 tlic rcquircnicnu, of tlus chaptcr. 

213.7(2) Violation. A manufacturer or distributor who docs not coniply with I l~c  rcquircnlcnls of 

Iowa Codc Sccuon 155D.19 is guilty of a sirnplc misdcrncuror. Each pacicagc or packaging colllpolicnl in 

violalion conslitutes lhc basis of a scparatc oacnsc. 
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APPENDIX F -2 

STATE OF hIAlX'E 
WASTE 3IANAGE;MENT AGENCY 

CHAPTER 103: REDUCTION OF TOXICS IN PACKAGING 

SUMMARY: This rule establishes the procedure and criteria by 
which rnanufacturers \ t i l l  complv with the toxics reduction in 
packaging requiremenrs. 

SECTION 1. PURPOSE 

The purpose of this chapter is to implement the provisions of Title 32. chapter 26-A. 
§§1731-1739, of the Maine Revised Statutes, which seek to reduce toxicity of packaging waste 
by prohibiting the unnecessary addition of heavy metals. such as lead. mercury, cadmium and 
hexavalent chromium. in packaging and packaging components. 

SECTION 2. APPLICABILITY 

This chapter applies to manuracrurers. suppliers and distributors of packaging and 
packaging materials offered for sale or for promotional purposes in the State. 

SECTION 3. DEFINITIONS 

The following terms, as used in this chapter, shall have the following meanings: 

A. "Agency" means the Maine Waste Management Agency. 

B. "Department" means the Maine Department of Agriculture, Food and Rural 
Resources. 

C. "Distributor" means any person. firm or corporation that sells a packaged product 
to a retailer in this State or any person. firm or corporation that receives a shipment or 
consignment of, or in any other manner acquires, packaged products outside the State for 
sale to consumers in the State. 

D. "Manufacturer" means any person who manufactures a package or packaging 
component. 

E. "Package" means a container used in marketing, protecting or handling a product 
and includes a unit package and a shipping container defined by the American Society 
for Testing and Materials in its annual book of standards as ASTM, D996. "Package" 
also includes such unsealed receptacles as carrying cases, crates, cups, pails, rigid foil 
and other trays, wrappers and wrapping films, bags and tubs. 

F. "Packaging component" means any individual part of an assembled package such 
as, but not limited to, any interior or exterior strapping, coatings, closures, inks and 
labels. 



G. 'Person" means any individual. pannership. corporation or other legai entity. 

H. "Offer for promotional purposes" means any transfer o i  titie or possession. or 
- .  

both. of packagins or products in packaging without consideration. 

I. "Offer for sale" means any transfer of titie or possession, or both. exchange, barter. 
lease. rental. conditional or otherwise. of packaging or products in packasing for a 
consideration. in any manner or by any means whatsoever. 

J. "Supplier" means any person. firm or corporation that sells packages or packaging 
components to a distributor. 

K. "Tin-Plated Steel" means a material that meets the American Society for Testing and 
Materials (ASTM) specification A-623 and shall be considered as a single package 
component. 

SECTION 4. PROHIBITION: SCHEDCZE FOR REMOVAL OF INCIDENTAL 
AMOUNTS 

A. Prohibition of sale of packaging. A manufacturer, supplier or distributor may not 
offer for sale or for promotional purposes a package or.packaging component that includes inks, 
dyes. pigments, adhesives, stabilizers or any other additives to which any lead, cadmium, 
mercury or hexavalent chromium has been intentionally introduced during manufacturing or 
distribution. This prohibition does not apply to the incidental presence of any of these elements. 
Incidental means that these elements were not intentionally added and are below the 
concentration levels listed in Section 4.C below. 

B. Prohibition of sale of product in packaging. A manufacturer or distributor may 
not offer for sale or for promotional purposes any product in a package that includes, in the 
package itself or any packaging components, inks, dyes, pigments, adhesives. stabilizers or any 
other additives to which any lead, cadmium, mercury or hexavalent chromium has been 
intentionally introduced during manufacturing or distribution. This prohibition does not apply 
to the incidental presence of any of these elements. 

C. Concentration levels. The sum of the concentration levels of lead, cadmium, 
mercury and hexavalent chromium that are incidentally present in any package or packaging 
component including the inks or adhesives affixed to such packaging or packaging component, 
may not exceed: 

(1) Effective April 1, 1992, 600 parts per million by weight, or 0.06%; 

(2) Effective April 1, 1993, 250 pans per million by weight, or 0.025%; and 

(3) Effective April 1, 1994, 100 pans per million by weight, or 0.01 % . 

D. Substitute materials. No material used to replace lead, cadmium, mercury or 
hexavalent chromium in a package or packaging component may be used in a quantity or manner - 



ihat creates a hazard as great or greater than the hazarci created by the lead. cadmium. mercury 
or hexavalent chromium. The certificate of compliance will require an assurance to this effect. 

SECTION 5. CERTIFICATE OF COMPLIANCE 

After September 30, 1993. a certificate of compliance conforming to the form attached 
as Exhibit 1 and stating that a package or packaging components is in compliance with standards 
established in Section 4 shall be furnished by its manufacturer to the agency. A certificate of 
compliance may cover more than one type of package or packaging component as long as each 
type is identified separately. The certificate of compliance shall be signed by an authorized 
official of the manufacturing company. If requested, test results shall be made available to the 
agency to verify information provided in a certificate of compliance. 

A. New or reformulated packaging. If the manufacturer reformulates or creates a new 
package or packaging component. the manufacturer shall provide the agency with an amended 
or new certificate of compliance for the reformulated or new package or packaging component. 

B. Presentation of certificates. Each manufacturer shall furnish the agency with an 
original certificate of compliance and each manufacturer or supplier shall furnish. at the agency's 
request, copies of a certificate of compliance for distribution to the public. 

SECTION 6. EXEMPTIONS 

A. A manufacturer is entitled to an exemption where: 

(1) The package or packaging component has a code indicating a date of 
manufacture prior to April 1, 1992 or the manufacturer can provide written 
documentation that the package or packaging component was manufactured prior 
to April 1, 1992; or 

(2) The package or packaging component contains an alcoholic beverage bottled 
prior to April 1, 1992. 

B. A manufacturer may petition the agency for an exemption for a particular package 
or packaging component where: 

(1) The package or packaging component contains lead, cadmium, mercury or 
hexavalent chromium added in the manufacturing, forming, printing or 
distribution process in order to comply with health or safety requirements of state 
or federal law; or 

(2) There is no feasible alternative to the use of lead, cadmium, mercury or 
hexavalent chromium in the package or packaging component. For the purposes 
of this section, "no feasible alternative" means a use in which the regulated 
substance is essential to the protection, safe handling or function of the package's 
contents; or 



1 3 j  The addition or' post-consumer materials causes the package or packaging 
component to exceed the maximum concentration levels set forth in Section 4: or 

(NOTE: For a package where all components contain repcled content, the entire 
package is e-rempt. Holverler, irz the case where one component contains recycled 
content and the orher components do not, onlv the component containing recycled 
contenr \t.ould be exempt and not the entire package.) 

(4) The package or packaging component has been exempted by another 
Northeastern state with similar legislation. 

C. All manufacturers claiming an exemption shall file a certificate of compliance with 
the agency conforming to the form attached as Exhibit 2 and stating the specific basis upon 
which the exemption is requested. 

D. Exemptions under paragraphs A(1) and A(2) are permanent. Exemptions under 
paragraphs B(1) and B(2) may be granted for periods of two years. In order to receive an 
exemption for additional two year periods. the manufacturer would have to file an exemption 
request. Exemptions under paragraph B(3) expire April 1, 1996. Exemptions granted under 
paragraph B(4) will continue in effect only as long as the applicant can show that it holds an 
exemption under similar legislation from another Northeastern state. 

E. Exemptions are deemed to be approved for maximum times under Section 6.D., 
unless the manufacturer is notified otherwise within 60 days of the agency's receipt of the 
certificate of compliance. 

SECTION 7. ENFORCEMENT AND PENALTIES 

A. Enforcement. The Department of Agriculture, Food and Rural Resources shall 
enforce the provisions of this chapter and may inspect, with the consent of the owner or agent. 
any property or building to accomplish the objectives of h s  chapter. 

B. Violation. Any manufacturer or supplier that violates this chapter commits a civil 
violation for which a forfeiture of not more than $100 may be adjudged. Each package or 
packaging component in violation constitutes the basis of a separate offense. 

C. Hearings on violations. The Department shall provide an opportunity for hearing 
in a manner consistent with the Maine Administrative Procedures Act, Title 5, chapter 375. 

FISCAL IMPACT ON POLITICAL SUBDMSIONS: Compliance with this rule will have 
no fiscal impact on municipalities or counties of this State. 

AUTHORITY TO ADOPT RULE: 32 M.R.S.A., section 1737 
ADOPTED: September 2, 1992 
EF'l?ECTrVE DATE: September 1 1, 1992 
REVISED: April 14, 1993 



Exibit 1 
State of Maine 

(Title 32, Ch. 2fi-A) 
Reduction of Toxics in Packaging Law 

Certificate of Compliance: 

We certify that all packaging and packaging components sold to ,,,,,,,, ,,,,,, 
or its subsidiaries in the State of Maine comply with the requirements of this law, namely that the 
sum or incidental concentration levels of lead, mercury, cadmium & hexavalent chromium present 
in any package or package component shall not exceed the following: 

a 600 Parts Per  million by weight 
(Effective April 1, 1992) 

• 250 Parts Per NIillion by weight 
(Effective April 1, 1993) 

• 100 Parts Per LMillion by weight 
(Effective April 1, 1994) 

We further certifv that in cases where the regulated metals are present at levels below the schedule 
stated above, the regulated metals were not intentionally added during the manufacturing process. 

We further certify that no material used to replace the regulated metals are present in a quantity 
or manner that creates a hazard as great or greater than the hazard created by the regulated 
materials. 

COMPANY NAME 

ADDRESS 

CERTIFIED BY: 

(Name) (Signature) 

(Title) 

Date: 

We will maintain adequate documentation of this certification for inspection upon request. 



Exhibit 2 
State of Maine 

[Title 31. Ch. 26-A) 
Reduction of Toxics in Packaging Law 

Certificate of Compliance: 

Exemption Status 

We certify that all packaging and packaging components sold to ,,,,,,,,, 
or its subsidiaries in the State of Maine are in compliance with this law. However, 
certain packages or packaging components produced by ,,,,nv ,,, 
are exempt from this law for one or more of the following reasons: 

a Package and/or packaging components were made or delivered 
before the law was signed into effect; 

(List package or 
packaging components) 

a Package and/or packaging component contains heavy metals in 
order to comply with state or federal health and safety 
requirements or there is no feasible alternative; 

(List package or 

packaging components) 

Package andlor packaging component is made from post 
consumer material; 

(List package or 

packaging components) 

a Alcoholic beverage bottled prior to effective date; 

(List package or 

packaging components) 

Package and/or packaging component has been exempted by 
another northeastern state. List state and basis for an exemption. 

(List package or 
packaging components) 



CERTIFIED BY: 

(Name) (Signature) 

(Title) 

Date 

We will maintain adequate documentation of this certification for inspection upon request. 
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APPENDIX F-3 
NEW HAMPSHIRE CODE OF ADMINISTRATIVE RULES 

CHAPTER Env-Wm 3500 REDUCTION OF TOXICS IN PACKAGING 

S t a t u t o r y  A u t h o r i t y :  RSA 149-M:25-32 

PART Env-Wm 3301 ?URPOSE, APPLICABILITY, AND DEFINITIONS 

Env-Wm 3301.01 Purpose .  The purpose  of t h e s e  r u l e s  is t o  supplement  t h e  
p r o v i s i o n s  o f  RSA 149-?1:25-32, r e l a t i v e  t o  reduce  heavy  m e t a l s  i n  package and 
packaging  components a s  one  s t e p  i n  reducing  t h e  t o x i c i t y  of  s o l i d  w a s t e  when 
i t  i s  d i sposed  of by l a n d f i l l i n g  o r  i n c i n e r a t i o n .  

Source .  

Env-k'm 35OL.03 l i c a i l i .  These r u l e s  s h a l l  a p p l y  t o  a l l  package 
and packaging components s o l d ,  o f f e r e d  f o r  s a l e  o r  o t h e r w i s e  d i s t r i b u t e d  i n  
New Hampsilire e x c e p t  a s  p rov ided  b y  RSA ;$9-?1:27. 

Source .  ft5768, e f f  12-29-93 

( a )  "Commissioner" means the  commissioner o f  t h e  depa r tmen t  of  
envi ror lmenta l  s e r v i c e s .  

( b )  "Department" means t h e  depar tment  of e n v i r o n m e n t a l  s e r v i c e s .  

( c )  "Div i s ion"  means t h e  was t e  management d i v i s i o n  o f  t h e  depa r tmen t  of  
env i ronmen ta l  s e r v i c e s .  

( d )  " I n t e n t i o n a l  i n t r o d u c t i o n "  means t h e  a c t  of  d e l i b e r a t e l y  u s i n g  a 
r e g u l a t e d  heavy m e t a l  i n  t h e  f o r m u l a t i o n  of a  package o r  packag ing  component 
where i t s  c o n t i n u e d  p r e s e n c e  i n  t h e  f i n a l  package o r  p a c k a g i n g  component i s  t o  
p r o v i d e  a s p e c i f i c  c h a r a c t e r i s t i c  o r  q u a l i t y .  The u s e  o f  a r e g u l a t e d  heavy 
m e t a l  a s  a  p r o c e s s i n g  a g e n t  o r  i n t e r m e d i a t e  t o  i m p a r t  c e r t a i n  chemica l  o r  
p h y s i c a l  changes  d u r i n g  m a n u f a c t u r i n g ,  whereupon t h e  i n c i d e n t a l  r e t e n t i o n  o f  a 
r e s i d u e  of t h e  m e t a l  i n  t h e  f i n a l  package g r  packag ing  component i s  n e i t h e r  
d e s i r e d  n o r  d e l i b e r a t e  b u t  i s  i n h e r e n t  i n  t h e  p r o c e s s ,  is n o t  c o n s i d e r e d  t o  b e  
" i n t e n t i o n a l  i n t r o d u c t i o n "  where t h e  f i n a l  package o r  p a c k a g i n g  component i s  
i n  compl iance  w i t h  RSA 149-M:26, 111. 

( e l  "Manufac turer"  means any person  p roduc ing  a package  o r  packaging  
component which i s  used  by a p u r c h a s e r  t o  package a p r o d u c t .  

( f )  "Package" means "package" a s  d e f i n e d  i n  RSA 149-M:1, XI-b. 

( g  ) "Packaging component" means "packaging component" as d e f i n e d  i n  RSA 
149-M:1, XI-C. 

( h )  "Person" means "person"  as d e f i n e d  i n  RSA 149-M:1, X I I I .  

( i )  " P e t i t i o n e r "  means a m a n u f a c t u r e r  o r  s u p p l i e r  f i l i n g  a p e t i t i o n  f o r  
exempt ion  from RSA 149-M:27. 

Env-Wm 3500 



NEW HAMPSHIRE CODE OF ADMINISTRATIVE RULES 

( j )  "Post-consumer m a t e r i a l "  means "pos t -consumer  material" a s  d e f i n e d  
i n  RSA 149-M:1, XI I I - a .  

( k )  "Pu rchase r "  means any  p e r s o n  r e c e i v i n g  a  p a c ~ a g e  o r  packag ing  
conlponent d i r e c t l y  from :he m a n u f a c t u r e r  o r  s u p p l i e r  o f  t h e  package  o r  
packaging  component who Lhen s e l l s  o r  d i s t r i b u t e s  t h e  package  o r  packag ing  
component t o  a  r e t a i l  consumer. 

(1)  "Reformula te"  rneans t o  change  t h e  way a package  o r  packag ing  
component i s  manufac tu red  s o  as t o  r e s u l t  i n  a  d i f f e r e n t  c o n c e n t r a t i o n  of 
l e a d ,  cadmium, mercury  o r  h e x a v a i e n t  chromium. 

(m) " S u p p i i e r "  rneans any Fer son  o f f e r i n g  t o  s e l l  o r  s e l l i n g  a package  o r  
packag ing  component which is  used  by a p u r c n a s e r  t o  package  a p r o d u c t .  

( n j  " T i n p l a t e d  s ~ e e i "  3 e a n s  : i n p l a t e d  s t e e l  a s  d e f i n e d  by t h e  American 
S o c i e t y  f3r  T e s t i n g  and : + ? a t e r i a l s  (ASllli) S p e c i f i c a t i o n  A-623. 

( a )  No p e t i t i o n  f o r  exempt ion  s h a l l  b e  n e c e s s a r y  i f  a package  o r  
packag ing  component i s  e l i g i b l e  f o r  a n  a u t o m a t i c  exempt ion  u n d e r  RSA 1 4 9 4 : 2 7 .  

(b) S u b j e c t  t o  ( c )  be low,  I n  o r d e r  f o r  a  p e t i t i o n  f o r  e x e m p t i o n  from RSA 
149-M:25-32 t o  be  v a l i d ,  t h e  m a n u f a c t u r e r  of  t h e  package  o r  packag ing  
component s h a l l  f i l e  t h e  p e t i t i o n .  

( c )  I f  a  m a n u f a c t u r e r  of a package  o r  p a c k a g i n g  component  d o e s  n o t  
p r o v i d e  a  s u p p l i e r  w i t h  a c e r t i f i c a t e  of compl i ance  and  t h e  s u p p l i e r  b e l i e v e s  
t h e  package o r  packag ing  component i s  e l i g i b l e  f o r  a n  e x e m p t i o n ,  t h e  s u p p l i e r  
may f i l e  a  p e t i t i o n  f o r  exempt ion .  

( d )  The p e t i t i o n  f o r  exempt ion  s h a l l  b e  f i l e d  w i t h  t h e  d e p a r t m e n t  and 
s h a l l  i n c l u d e  t h e  f o l l o w i n g :  

( 1 )  The name, a d d r e s s ,  and  t e l e p h o n e   umber o f  t h e  m a n u f a c t u r e r  o r  
s u p p l i e r  s e e k i n g  t h e  exempt ion ;  

( 2 )  The name and p o s i t i o n  of  t h e  i n d i v i d u a l  who c a n  a n s w e r  q u e s t i o n s  
on b e h a l f  of t h e  p e t i t i o n e r  a b o u t  t h e  p e t i t i o n ;  

( 3 )  The r e a s o n  why t h e  exempt ion  i s  b e i n g  s o u g h t ;  

( 4 )  The t y p e  of package  o r  packag ing  component  f o r  wh ich  t h e  
exempt ion  i s  s o u g h t  and  t h e  u s e  t h e r e o f ;  

2 Env-Wm 3500 
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( 5 )  The heavy m e t a l s  i d e n t i f i e d  i n  RSA 149-M:25 t h a t  a r e  p r e s e n t  i n  
t h e  package o r  packaging  components;  

( 6 )  The c o n c e n t r a t i o n i s )  of  t h e  i d e n t i f i e d  heavy m e t a l ( s )  p r e s e n t  i n  
t h e  package  o r  packaging  component, and t h e  t e s t i n g  methods  u s e d  t o  
de t e rmine  t h e  c o n c e n t r a t i o n ( s ) ;  

( 7 )  i f  t h e  package g r  ~ a c k a g i n g  components a r e  n e c e s s a r y  i n  o r d e r  t o  
comply w i t h  h e a l t h  o r  s a f e t y  r e q u i r e m e n t s  of f e d e r a l  law a s  s p e c i f i e d  
i i l  RSA 1k9-M:27, 11, i d e n t i f i c a t i o n  of t h e  f e d e r a l  l a w ( s )  t o g e t h e r  
w i th  a copy of :he l a w i s i ;  and 

(8) If t h e r e  i s  no f z a s i b l e  ai :ernat! lve f o r  r e d u c i n g  t h e  i d e n t i f i e d  
heavy m e t a l s  i n  t h e  ;sciiage o r  ~ a c k a g i n g  components ,  s u b s t a n t i a t i n g  
i n f o r m a t i s n  a d d r e s s i n g  t h e  c r i t e r i a  i n  Env-bim 3502.02,  i n c l u d i n g  a 
t h e t a b l e  f o r  ongoing and f u t u r e  e f f o r t s  t o  a c h i e v e  compl i ance  
th rough  f e a s i b l e  a 1  t e r r . a t i v e s  t o  u s i n g  che i d e n t i f i e d  heavy metals. 

. . - 7 

( e )  :-rsuan: 1s  S.4 L '3 - . : :C7 ,  - i .  ~n 2xemption s n a i l  b e  e f f e c t i v e  f o r  ? 
y e a r s  u n l e s s  :he 2 e r i t i o n e r  r 3 a u e s t s  a s h o r t e r  rime p e r i o d ,  i n  which  c a s e  t h e  
e x t e n t i o n  s h a l l  be  e f f e c t i v e  fzr t h e  s h o r t e r  t ime .  

S o u r c e .  :)5758, e f f  12-29-93 

Env-Wm 3502.C3 C r i t e r i a  E3r P e t i t i o n e d  Exemptions.  

( a )  No p e t i t i o n  f o r  a n  exempt ion  s h a l l  b e  g r a n t e d  ~ n l e s s  t h e  p e t i t i o n e r  
demons t r a t e s  t o  t h e  cammiss ioner  e i t h e r  t h a t :  

(1) The i d e n t i f i e d  heavy metals p r e s e n t  i n  t h e  package  o r  packag ing  
component a r e  n e c e s s a r y  i n  o r d e r  t o  comply w i t h  f e d e r a l  h e a l t h  o r  
s a f e t y  r e q u i r e m e n t s ;  o r  

( 2 )  :u'o f e a s i b l e  a l t e r n a t i v e  t o  t h e  u s e  o f  t h e  i d e n t i f i e d  heavy 
m e t a l s  e x i s t s ,  "no f e a s i b l e  a i t e r n a t i v e "  b e i n g ,  as s t a t e d  i n  RSA 
149-M:27, TI, "one i n  which t h e  r e g u l a t e d  s u b s t a n c e  i s  e s s e n t i a l  t o  
t h e  p r o t e c t i o n ,  s a f e  h a n d l i n g ,  o r  f u n c t i o n  of  t h e  p a c k a g e ' s  c o n t e n t s . "  

( b )  A p e t i t i o n e r  s h a l l  d e m o n s t r a t e  t h a t  t h e  i d e n t i f i e d  heavy m e t a l s  - p r e s e n t  i n  t h e  package  o r  packag ing  component a r e  n e c e s s a r y  i n  o r d e r  t o  comply 

w i t h  f e d e r a l  h e a l t h  o r  s a f e t y  r e q u i r e m e n t s  by p r o v i d i n g  a  copy of t h e  f e d e r a l  
r e q u i r e m e n t s  t o g e t h e r  w i t h  such  a d d i t i o n a l  i n f o r m a t i o n  a s  v o u l d  a l l o w  a n  

- i ndependen t  r e a s o ~ l a b l e  p e r s o n  t o  conc lude  t h a t  t h e  m e t a l s  a r e  n e c e s s a r y .  

( c )  A. p e t i t i o n e r  s h a l l  d e m o n s t r a t e  t h a t  no  f e a s i b l e  a l t e r n a t i v e  exists 
t o  t h e  u s e  of t h e  heavy m e t a l  i n  t h e  package o r  packag ing  component by - 
s u b m i t t i n g  s u c h  w r i t t e n  m a t e r i a l s  a s  would a l l o w  a n  i n d e p e n d e n t  r e a s o r i a b l e  
pe r son  t o  conc lude  t h a t  t h e  m e t a l s  a r e  e s s e n t i a l  t o  t h e  p r o t e c t i o n ,  s a f e  
h a n d l i n g  o r  f u n c t i o n i n g  o f  t h e  p a c k a g e ' s  c o n t e n t s .  - 

S o u r c e .  85768, e f f  12-29-93 
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Env-Wm 3502.03 process in^ of Petition for Exemption. 

(a) The department shall notify the petitioner in writing within 5 
working days of receiving a petition for exemption that the exemption petition 
has been received. 

(b) The department shall review the exemption petition for completeness 
within 30 days of receipt. 

( c )  If the exemption petition is determined to be incomplete, the 
department shali notify the petitioner within 10 working days of the 
determination with a specific request for the information needed to complete 
the application. 

(d) If the exemption ?etition is determined to be complete, the 
commissioner shall designate staff to review the petition and make a 
recommendation to grant or deny, based on the criteria specified in Env-Wm 
3502.02. 

(e) The commissioner shall review the petition, the recommendation, and 
the criteria specified in Env-Km 3502.02. If the commissioner determines that 
the petition meets the criteria, the commissicner shall grant the petition 
within 60 days of the date it was forwarded, and shall notify the petitioner 
in writing of the decision. 

(f) If the petition is granted, the written notice shall include: 

(1) The effective date of the exemption; 

(2) The expiration date of the exemption; and 

(3) The deadline for the application for renewal of the exemption, 
which shall be 90 days prior to the expiration date of the exemption. 

(g) The petitioner shall send an annual progress report to the 
commissioner based on the petitioner's efforts to come into compliance with 
RSA 149-M:25-32. 

(h) If the commissioner determines that the petition does not meet the 
criteria, the commissiotier shall deny the petition within 60 days of the date 
it was forwarded, and shall notify the petitioner in writing of the decision. 
The written notice shall state the reason(s) for the denial. 

Source. #5768, eff 12-29-93 
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PART Env-Wm 3503 RENEWAL OF EXEMPTIONS 

Env-Wm 3503.01 Reouest f o r  Renewal of Exemvtion. 

( a )  Any manufacturer o r  s u p p l i e r  s e e k i n g  a  renewal  of a n  exemption 
rece ived  pursuant to  Env-Wm 3502.03 s h a l l  f i l e  a  w r i t t e n  renewal  r e q u e s t  a t  
l e a s t  90 days p r i o r  t o  the  exempt ion ' s  e x p i r a t i o n  d a t e  on a  form s u p p l i e d  by 
t h e  department.  

( b )  The renewal r e q u e s t  s h a l l  c o n t a i n :  

( 1 )  The informat ion s p e c i f i e d  i n  Env-Wm 3 5 0 2 . 0 1 ( d ) ;  

( 2 )  The d i f f e r e n c e s ,  i f  a n y ,  between t h e  i n f o r m a t i o n  i n  t h e  renewal 
r eques t  and the i n f o r m a t i o n  provided w i t h  t h e  o r i g i n a l  exemption 
p e t i t i o n ;  and 

( 3 )  For exemption renewals  based on t h e r e  b e i n g  no f e a s i b l e  
a l t e r n a t i v e  to  t h e  use  of t h e  i d e n t i f i e d  heavy m e t a l ,  a  r e p o r t  on 
r o g r e s s  in  neeting the  t i m e t a b l e  f o r  a c h i e v i n g  compliance t h a t  was 
submit ted  w i t h  :he o r i g i n a l  exemption r e q u e s t .  

Source .  //5768, e f f  12-29-93 

Env-i4m 3503.02 C r i t e r i a  f o r  Renewal of Exemption. 

( a )  C r i t e r i a  f o r  renewal of exemption s h a l l  be  as s p e c i f i e d  i n  Env-Wm 
3502.02. 

( b )  Pursuant  t o  RSA 149-M:27, 11, a  renewal s h a l l  b e  e f f e c t i v e  f o r  2 
y e a r s  u n l e s s  t h e  p e t i t i o n e r  r e q u e s t s  a  s h o r t e r  time p e r i o d ,  i n  which c a s e  the  
e x t e n t i o n  s h a l l  be g ran ted  f o r  t h e  s h o r t e r  t ime.  

Source .  #5768, e f f  12-29-93 

Znv-Wm 3503.03 process in^ of P e t i t i o n  f o r  Renewal of  Exemption. The 
renewal r e q u e s t  s h a l l  be p rocessed  i n  accordance w i t h  Env-Wm 3502.03. 

Source .  #5768, e f f  12-29-93 

PART Env-Wm 3504 CERTIFICATE OF COMPLIANCE 

Env-Wm 3504.01 . \ v a i l a b i l i t v  of C e r t i f i c a t e  of Compliance.  

( a )  C e r t i f i c a t e s  of compliance s h a l l  be  made a v a i l a b l e  a s  p r e s c r i b e d  by 
RSA 149-M:28, I .  

(b )  I f  a  s u p p l i e r  i s  unab le  t o  o b t a i n  a  c e r t i f i c a t e  of compl iance  from a  
manufac tu re r  of a  package o r  packaging component b u t  h a s  s u f f i c i e n t  
i n f o r m a t i o n  t o  p repare  t h e  c e r t i f i c a t e ,  t h e  s u p p l i e r  s h a l l  p r e p a r e  t h e  
c e r t i f i c a t e  based on t h a t  i n f o r m a t i o n .  

Env-Wm 3500 
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( c )  I f  a  s u p p l i e r  i s  unab le  t o  o b t a i n  a  c e r t i f i c a t e  of c o m p l i a n c e  from a  
rnanufac tu re r  of  a  package o r  packaging  ccmponent and does  n o t  h a v e  s u f f i c i e n t  
i n f o r m a t i o n  t o  p r e p a r e  =he c e r t i f i c a t e ,  t h e  s u p p i i e r  s h a i l  n o t  b e  g u i l t y  of a  
f a i l u r e  t o  p r o v i d e  t h e  : ? r t i f i c a ~ e  i f  t h e  s u p p i i e r  h a s  n o t i f i e d  t h e  d e p a r t m e n t  
i n  a c c o r d a n c e  w i t h  ( e l  Seiow c h a t  :he c e r t i f i c a t e  i s  u n a v a i l a b l e  f rom t h e  
rnanufac tu re r .  

( d )  I f  a p u r c h a s e r  :s ~ n a b i e  L O  o b t a i n  a c e r t i f i c a t e  z f  c o m p l i a n c e  from 
a m a n u f a c t u r e r  o r  s u p p i i e r  sf a package o r  packag ing  component ,  t h e  p u r c h a s e r  
s h a l l  n o t  be  l i a b l e  f o r  f a i i u r e  t o  r e t a i n  ;he c e r t i f i c a t e  a s  r e q u i r e d  by  RSA 
149-.I:28, I i f  t h e  p u r c z a s e r  has  n o t i f i e d  t h e  depa r tmen t  i n  a c c o r d a n c e  w i t h  
( e )  below t h a t  t h e  r e r t i f i c a t e  i s  u n a v a i i a b l e  from t h e  m a n u f a c t u r e r  o r  
s u p p l i e r .  

( e l  N o t i f i c a t i c n  .-ncer I : )  2r ( d )  zbove s n z l l  be  I n  w r i t i n g  and s h a l l  
i n c i u d e  t h e  f o l l o w i n g :  

(I) -he r?ame, a d d r e s s  c:ld t - l l e ~ h o n e  : : j~ni)er  of t h e  F e r s o n  f i l i n g  t h e  
. - .  

30 t 11 Lca t isr : 

( 2 )  The rype -f zackage  2:- s a c k a g i z g  c m p o n e n t  f o r  which  a 
c e r t i f i c a t e  can:=: b e  o b t a i n e d :  

( 3 )  The : iame(s j  and a d d r e s s ( e s )  a n d ,  if a v a i l a b l e ,  t h e  t e l e p h o n e  
n u m b e r ( s )  o i  t!,2 s a n u i a c t u r o r  of 'hs ~ a c k a g e  o r  c a c k a g i n g  component;  

( 4 )  i f  t h e  : l o t i c e  i s  f i l e d  p u r s u a n t  t a  ( d l  above ,  t h e  , n a m e ( s )  and 
a d d r e s s ( e s 1  and,  i f  a v a i l a b l e ,  t h e  t e l e p h o n e  n u m b e r ( s )  of  t h e  
s u p p l i e r ( s  ) of t h e  package o r  packaging  component ; and 

( 5 )  -4 b r i e f  sirmrnary of t h e  a t t e m p t s  made t:, o b t a i n  t h e  c e r t i f i c a t e .  

( f )  No p e r s o n  s h a l l  b e  h e l d  r e s p o r l s i b l e  f o r  e r r o n e o u s  i n f o r m a t i o n  i n  a  
c e r t i f i c a t e  of  compl i ance  i f  a l l  of t h e  f o l l o w i n g  a r e  t r u e :  

( 1 )  The pe r son  i s  n o t  t h e  m a n u f a c t u r e r  of  t h e  package  o r  packag ing  
component ; 

( 2 )  The p e r s o n  c i d  n c t  p r e p a r e  :he c e r t i f i c a t e ;  

( 3 )  The pe r son  d i d  n o t  have  any  r e a s o n  t o  b e l i e v e  t h e  i n f o r m a t i o n  i n  
:he c e r t i f i c a t e  .-.as e r r o n e o u s ;  and 

( 4 )  The p e r s c n  i n  good h i t h  b e l i e v e d  t h e  i n f o r m a t i o n  i n  t h e  
c e r t i f i c a t e  t o  be t r u e .  

S o u r c e .  $ 5 7 6 8 ,  e f f  12-29-93 

Env-Wm 3500 



NEW HAMPSHIRE CODE OF ADMINISTRATIVE RULES 

Env-Wm 3504.02 C e r t i f i c a t e  of  Compliance C o n t e n t s .  

( a )  A l l  c e r t i f i c a t e s  of compliance f o r  package  o r  packaging  components  
s h a l l  be comple ted  b y  t he  manufac tu re r  o r  s u p p l i e r  and i n c l u d e d  i n  t h e  
sh ipment  o f  t h e  package o r  packaging component t o  t h e  p u r c h a s e r .  

( b )  Each c e r t i f i c a t e  of compliance s h a l l  i n c l u d e  t h e  f o l l o w i n g :  

( 1 )  Type of package o r  packaging  component;  

( 2 )  Company name; 

( 3 )  Company a d d r e s s ;  

( h )  Name, s i g n a t u r e ,  and t i t 1 2  of a u t h o r i z e d  o f f i c i a l ;  

( 5 )  Name and p o s i t i o n  o f  t h e  i n d i v i d u a l  who can answer  q u e s t i o n s  
r e g a r d i n g  t h e  composit ion of t h e  package  o r  packag ing  component;  

( 5 )  Ca te  t h e  z t - t : f i c a t e  or compl i ance  is  comple t ed ;  

( 7 )  E i t h e r  a  s tatement:  t h a t  t h e r e  h a s  been  no i n t e n t i o n a l  
i n t r o d u c t i o n  -f :he i d e n t i f i e d  heavy m e t a l s  i n  t h e  package  o r  
packag ing  component, r ,  f o r  a  package  o r  pacl:aging component f o r  
which an  exernptiorl has been g r a n t e d  u n d e r  RSA 149-M:27, a  s t a t e m e n t  
i d e n t i f y i n g  the  a p p l i c a b l e  exempt ion  which  a l l o w s  t h e  i n t e n t i o n a l  
i n t r o d u c t i o n ;  and 

( 8 )  E i t h e r  a s t a t e m e n t  t h a t  t h e  t o t a l  c o n c e n t r a t i o n  o f  any  
i n c i d e n t a l  amounts of t h e  i d e n t i f i e d  heavy  m e t a l s  i n  t h e  package  o r  
packag ing  component does n o t  exceed  t h e  l i m i t  e s t a b l i s h e d  i n  RSA 
149-M:26, 111 o r ,  f o r  a  package o r  p a c k a g i n g  component f o r  which  a n  
exempt ion  has  been g r a n t e d  unde r  RSA 149-M:27, a s t a t e m e n t  
i d e n t i f y i n g  t h e  a p p l i c a b l e  exempt ion  a l l o w i n g  t h e  exceedence  o f  t h e  
l i m i t s .  

( c )  Fo r  t h e  pilrpose of conlp le t ing  a  c e r t i f i c a t e  of compl i ance  f o r  t h e  
u s e  of t i n p l a t e d  s t e e l  a s  a  package o r  packag ing  component ,  t h e  m a n u f a c t u r e r  
o r  s u p p l i e r  s h a l l  c o n s i d e r  t i n p l a t e d  s t e e l  a s  a s i n g l e  packaging  component. 

S o u r c e .  35768 ,  e f f  12-29-93 

Env-1Jm 3504.03 P.oquests f o r  C e r t i f i c a t e  o f  Comul iance .  

( a )  R e q u e s t s  f o r  c o p i e s  of c e r t i f i c a t e s  of  c o ~ n p l i a n c e  s h a l l  b e  made i n  
a c c o r d a n c e  w i t h  RSA 149-M:32. 
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( b )  The n a n u f a c t u r e r  o r  s u p p l i e r  who r e c e i v e s  a r e q u e s t  f o r  a 
c e r t i f i c a t e  o f  c o m p l i a n c e  i n  a c c o r d a n c e  w i t h  RSA 149-M:32 s h a l l  p r o v i d e  a copy  
of :he x r i t t e n  r e q u e s t  t o  t h e  d e p a r t m e n t  w i t h  t h e  copy  of i t s  r e s p o n s e  
r e q u i r e d  >,y RSA 149-M:32.  

S o u r c e .  0 5 7 6 8 ,  e f f  12-29-93 

( a )  Amendments t o  c e r t i f i c a t e s  of c o m p l i a n c e  s h a l l  b e  made i n  a c c o r d a n c e  
w i t h  3Sk 149-M:28 ,  TI. 

( b )  I n  a d a i r i o n  t o  h e  i?.forma:ion s p e c i f i e d  i n  Env-Wm 3504.02, t h e  
amended r n r t i f i c a ~ e  s h a i l  i n c l u d e  t h e  f o l l o w i n g :  

(1 )  The p r e v i o u s  c g m p o s i t i s n  of t h e  p a c k a g e  o r  p a c k a g i n g  component; .  

( 2 )  The r e f o r m u l a t i o n .  l n c l u a i n g  t h e  new l e v e l  of i d e n t i f i e d  heavy  
- . e t a i s  x s e d ;  a;:d 

; 3 )  Any d i f f e r e n c e ( s )  becweer! t h e  g ro t l nds  f o r  c o m p l i a n c e  a s  s t a t e d  
I n  t h e  o r i g i n a i  c e r t i f i c a t e  of c o m p l i a n c e  a n d  t h e  amended c e r t i f i c a t e  
~5 c o m p l i a n c e .  

S o u r c e .  i15768, e f  f  12-29-93 

- 
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APPENDIX G 

WETALLIC ANALYTES 

3.1 SAMPLING CONSIDERATIONS 

~ h l  s manual contains procedures for  the analysis of metals I n  a varlety 
of matrices. These methods are urltten as speclflc steps I n  the overall 
analysis scheme -- sample handllng and preservation, sample digestion or 
pmparatl on, and sample anal ysl s for  spec1 f I c metal comonents. From these 
methods, the analyst nust assemble a total analytical protocol whlch is 
appropriate for  the sauple to  be analyzed and for the Infomation nquired. 
~ h l  s Introduction dl s a s s e s  the opt1 ons aval l able i n general tenas, provi des 
background i nfonnation on the anal y t l  cal techniques, and high1 i ghts. some of 
the conslderatlons t o  be made when selecting a total analysls protocol. 

3.1.2 Deflnltlon of Tenns 

Optimum concentratlon ranoe: A range, defined by I lml t s  expressed In 
concentration, below which scale expansion must be used and above which curve 
correction should be considered. T h i s  range will vary w i t h  the sensltivi t y  of 
the instrument and the operatlng condltlons employed, 

Sensi t i v i t  : a) Atomic Absorption: The concentration i n  milligrams of 
--T+ metal per ter that pmduces an absorptjon of 12: b) ICP: The slope of the 

analytical curve, i .e., the functional relatlonshlp between emission intensl ty 
and concentrati on. 

Method detectlon limit (HDL) : The- minimma concentration of a substance 
that can be measured and rceported w l t h  99% confidence that the analyte 
concentration 1s greater than zero. Thep HDL i s  detemined from analysls of a 
sample i n  a given m t r t x  contalnlng analyte which has been processed through 
the preparative procedure. - .  

Total recoverable metals: .The concentratlon of metals In an unfiltered 
saxpl e f ol l owing treatment with hot df 1 ute. m i  neral acid (Method 3005). 

Dissolved metals: The concentration of metals detetmined I n  sample af te r  
the sample I s  f i l tered through a . 0.45-uor . f i l t e r  (Hethod 3005). 

Suspended metals: The concentration of metals determined I n  the 
portion of a sarnpl e that I s retained by a 0.45-um f l  1 ter (Method 3005). 

Total metals: The concentration of metals determlned i n  a sample 
followtng dtgestlon by nethods 3010, 3020, or 3050, 
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AND RECOMMENDED COLLECTION VOLUMES FOR METAL DETERMINATIONS 

- Digest1 on 
Vol. Reqed Collection Hol dl ng 

Measurement (mL) Vol ume (rnllb Preservatl ve TI  me 

Hetal s (except hexaval ent chmml urn and mercury) : 

Total recoverable 100 600 HN03 to pH <2 6 mo 

D l  ssol ved 100 600 Fll ter  on site: 6 mo 
HNO3 to  pH <2 

Suspended . '  100 600 Fll ter  on s i t e  ' 6  ma 

Total 100 600 HN03 to  pH <2 6 mo.  

Chromium VI: Cool, 4'C 

- Mercury : 

Total 100 406 H N 5  t o  pH <2 28 days 
Dissolved .' 100 . 400 . -  .;a Fll ter: H N b  to -. 28 days . , % PH <2 

. . - 
aSol Id samples must be a t '  least 200 g and usually requl re no preservatlon 

other than storlng a t  4.C u n t l l  analyzed. - 
. . . . 

b ~ l t h e r  p las t l c  o r  glass contalners may be used. 

- detennl ned by the appl !catton'*. of ' graph1 te-furnace atom1 c absorptl on 
spectrometry (GFAA) ,* flame atomic absorption 'spectrometry (FUN), t nductl vel y 
coup1 ed argon pi asma em1 ssl on spectrometry (ICP) , hydrldeqeneratlon atom1 c 

- abso tl  on spectrometry (HGAA) , o r  cold-vapor atom1 c absorptl on spectrometry 
(CVAA 'P technlques, each of  whlch may requl re dl fferent dlgestlon procedures- 
The Indicated volumes In Table 1 refer to  that  required for  the Indlvldual 
dlgestlon procedures and recomnded sample col1 ectlon volumes. 

In the determination of trace metals, containers can Introduce e l ther  
posl t lve  o r  negatlve errors In the measurement of trace metals by (a) 
contrl but1 ng contaml nants through 1 eachlng or  surface desorptlon, and (b) 
depleting concentratlons through adsorptlon. Thus the collectlon and 
treatment of the sample p r lo r  t o  analysis require particular attentlon. The 
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f o l l o w i n g  cieaning treatment sequence has been determined to be adequate t o  
minimize contamination I n  the sample bottle, whether borosi 1 icate glass, 
linear polyethylene, polypropylene, or Teflon: detergent, tap water, 1:l 
n i t r i c  acid, tap water, 1:l hydrochloric acid, tap. water, and Type I1 water. 

NOTE: Chromic acid should not be used to clean glassware, especially i f  
chromium is t o  be included i n  the analytical scheme. Comnercial, 
non-chromate products (e.g., ~ochromix) may be used in place of 
chromic acid i f  adequate cleaning i s  documented by an anal.ytlca1 
qua1 i ty control program. (Chromlc acid should also not be used 
with plas t ic  bottles.) 

3.1.4 Safety 

The toxicity o r  carclnogenicl ty  of each reagent used In t h l s  method has 
not been precl sely def I ned. However, each .chemical compound should be. treated 
as a potential health hazard. From t h l s  vlewpolnt, exposure to  these 
chemicals must be reduced t o  the lowest posslble level by whatever means 
avai 1 able. The 1 aboratory I s responsl bl e for malntalnlng a current awareness 
f l l e  of OSHA regulatlons regardlng the safe handling of the chemicals 
specified In t h l s  method. A reference f l l e  of material data-handling sheets 
should also be made avallable to  a l l  personnel Involved In the chemlcal 
anal ysl s. Add1 tl  onal references t o  1 aboratory safety are aval l able. They 
are : 

1 .  . 'Carcinogens - Work1 ng w l  t h  .Carcinogens, '- Department of . Health, 
Education, and We1 fare,  ' Pub1 I c Health Sew1 ce, Center for  D l  sease 
Control, National Institute fo r  Occupatlonal Safety and Health, 
Pub1 lcat lon No, 77-206, August 1977, . .-- . - - - - -- . __._ ..._...__ _ __ . _  

. . . .. . -  
2. ' mom Safety a i d  ~ e a l  t h  standards, 6eneral 1ndustrym (29 CFR 1910). 
Occupatl onal Safety and Health Admlnl stratlon, OSHA 2206, revl sed 
January 1976. 

3.-.--~Proposed OSHA. Safety and - Health Standards, Laborator1 es, ' Occupatlonal 
Safety and Health Admlnlstration, Federal Register, July 24, 1986, p. 26660. 

4, - f Safety -1 n Academl c C h a I  s t r y  Laboratort es, ' .- , h r t c a n  Chemical . Socl ety 
~ u b ~ i c a t l o n ,  Coaml ttee .on Chemical Safety, 3rd. edl tion; 1979; : . .,... 
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3.2 SAMPLE PREPARATION METHODS 

The cethods in SW-846 f o r  sample digestlon o r  preparatlon are  as follows: 

Nethoa 3005 prepares ground water and surface water samples for  tota l  
recoverable and dlssplved metals determination by FIAA o r  ICP. The unfiltered 
o r  f l  1 tered sample I s  heated wl t h  dl lu te  HCl and HNO3 pr lor  t o  metal determl- 
nation. 

Method 3010 prepares waste samples for  t o t a l  metal detennlnatlon by FLAA 
and ICP. The samples a r e  vigorously dlgested with n l t r i c  acid followed by 
dl  lu t lon with hydrochloric acid. The method I s  applicable t o  aqueous samples, 
EP and moblllty-procedure ex t rac t s .  

Hethod 3020 prepares waste samples fo r  t o t a l  metals detennlnatlon by 
furnace GFAA. The samples a r e  vigorously digested wlth n i t r i c  acid followed 
by d l lu t ion  wlth n l t r l c  acld. The method I s  appllcable t o  aqueous sarrrples, EP 
and mob1 11 ty-procedure ex t rac t s .  

Hethod 3040 prepares o i l y  waste samples f o r  soluble metals detenuinatlon 
by AA and ICP methods. The samples a r e  dissolved and dlluted In organic 
solvent p r io r  t o  analysis,  The method is appllcable t o  the  organlc extract  In 
t he  01 l y  waste EP procedure and o ther  samples hlgh In 011, grease, o r  wax 
content, 

Method 3050 prepares waste samples f o r  t o t a l  metals detemlnatlon by AA 
and ICP, The samples are vlgomusly dtgested In nltrlc acld and hydmgen 
pemxlde followed by d l l u t i o n  wlth e i t h e r  nltrlc o r  hydmchlorlc acld, The 
method I s  appllcable t o  soils, sludges, and so l id  waste sanples, 
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3.3 HETHODS FOR DETERHINATION OF METALS 

Thfs manual contains six analytlcal techniques f o r  trace metal 
detennf nations: lnductlvely coupled argon plasma emlssion spectrometry ( ICP)  , 
d l  rect-asp1 r a t 1  on o r  f l  am atorni c absorptlon spectrometry (FAA), graph1 te- 
furnace atomi c absorptl on spectrometry (GFAA) , hydrl de-generat I on atomic 
abso tion spectmmktry (HW) , cold-vapor atomlc absorption spectrometry 
( C V M T  , and several procedures for hexavalent chmml urn anal ysl s. Each of 
these i s  briefly discussed below I n  terms of advantages, dlsadvantages, and 
cautions for analysis of wastes. 

ICP's prlmary advantage I s  that I t  allows simultaneous or rapid - 
sequential determlnatlon of many elements I n  a short time. The primary 
dlsadvantage of ICP I s  backgmund radlatlon from other elements and the plasma 
gases. A1 though a1 1 TCP I nstruments u t l  1 I ze high-resolution opt1 cs and back- 
ground correct1 on t o  rnl niml ze these lnterferences, analysl s for traces of 
metals in the presence of a large excess of a slngle metal i s  dlfflcult. 
Examples would be traces of metals In an alloy or traces of metals In a 1 lmed 
(hlgh calcium) waste. ICP and Flame AA have comparable detectlon 1 imlts 
(wlth1n.a factor of 4) except that ICP exhibits greater sensltlvity for 
ref ractorl es (A1 , Ba, etc. ) . Furnace AA, I n  general, wlll exhlbl t lower 
detectlon limits than elther ICP or FLAA. 

Flame AAS (FLAA) determlnatlons, as opposed t o  ICP, are normally 
completed as  slngle element analyses and are relatlvely free of Interelement 
spectral lnterferences , El  ther a n l  trous-oxlde/acetyl ene or a1 rlacetyl ene 
flame I s  used as an energy source for dissoclatlng the aspirated sample Into 
t h e  free atomlc s ta te  making analyte atoms aval lable for absorption of 1 lght. 
In t h e  analysis of some elements t h e  temperature or type of flame used Is  
cri t ical .  If the proper flame and analytlcal condltlons are not used, 
cheml cal and I on1 zatl on lnterferences can occur. 

Graphlte Furnace AAS (GFAA) replaces the flame wlth an electrlcally 
heated graphite furnace. The furnace a1 lows for gradual heating of the sanple 
a1 lquot I n  several stages, Thus, the processes of desolvation, drying, 
decomposl tlon of organic and inorganic molecules and salts, and formation of 
atoms which must occur i n  a flame o r  ICP In a few allliseconds may be allowed 
to  occur over a much longer time period and a t  controlled temperatures In the 
furnace. This allows an experienced analyst to m v e  unwanted matrix 
components by ustng temperature programnlng and/or ~ l a t r l x  modifiers. The 
major advantage of t h i s  technique I s  that I t  affords extremely low detectlon 
llmits, I t  I s  the easiest to  perform on relatlvely clean samples. Because 
th ls  technlque is so sensl t tve,  lnterferences can be a real problem; finding 
the optlmum combination of dlgestlon, heatlng tlmes and temperatures, and 
matrlx modlflers can be a chal lenge for complex matrices. 
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Hvdrlde M utlllzes a chemical reductlon to reduce and separate arsenlc 
or selenium serectlvely from a sample dlgestate. The technique therefore has 
the advantage of belng able to Isolate these two elements from complex samples 
which may cause interferences for other analytical procedures. Significant 
interferences have been reported when of the following is present: 1) 
easi ly reduced metals (Cu. Ag, Hg); high concentrations of transi tlon 
metal s (>ZOO mg/L) ; 3) oxidi zing agents (oxides of nitrogen) remaining 
following sample digestion, 

Cold-Va or AA uses a chemical reductlon to reduce mercury selectively. 
The proce -a9--- ure is extremely sensitive but is subject to interferences from some 
volati le organics, chlorine, and sulfur compounds. 
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A C I D  D I G E S T 1 0 8  O F  SEDIMENTS, SLUDGES, AND S O I L S  

1.0 SCOPE AND A P P L I C A T I O N  

1.1 This method i s  an  acid digestion procedure used to  prepare sedi- 
ments, sludges, and soil  samples for analysis by flame or  furnace atomic 
absorption spectroscopy (FIAA and GFAA, respectively) o r  by inductively 
coup1 ed argon plasma spectroscopy (ICP) . Samples prepared by th is  method may 
be analyzed by ICP for  a l l  the l i s ted  metals, or  by FLAA or GFAA as  indicated 
be1 ow (see a1 so Paragraph 2.1) : 

FIAA 

A1 umi num 
Bari um - Beryl 1 i urn - Cadmium 
Cal ci urn - Chromium 
Cobal t 
Copper 
Iron - Lead 

Magnesi urn 
Manganese 
Holybdenum 

~ N l c k e l  
Potassi urn 
Sodi um - Thallium 
Vanadl urn 
Zinc 

G FAA - 
- Arsenic 
- Beryllium 
- Cadmium 
- C h ~ ~ m l ~ m  

Cobalt 
Iron 
Molybdenum 

- Selenium 
- Thallium 

Vanadi um 

2.0 SUMMARY OF MEMOD 

2.1 A representative 1- t o  2-g (wet weight) sample is digested i n  .nitric 
acid and hydrogen peroxide- The digestate is then- refluxed w i t h  ei ther nitric 
acid o r  hydrochloric acid, Dilute.-..hydrochloric acfd is used as  the f inal  
reflux acid f o r  (1) the ICP analysis of As and Se, and (2) the f1ame.M o r  ICP 
analysis..of A1, Ba, Be,:;Ca, Cd, 0; Co, Cu, Fe, Mo, Pb, N i ,  K, Na, TI, V, and 
Zn, Dilute nitric acid is employed as the final dilution acid f o r  the  furnace 
AA analysis of As ,  Be, Cd, Cr, Co, Pb, Mo, Se, TI, and V. A separate 'sample 
shall  be dried f o r  a to ta l  solids determination. 

- 
3.0 INTERFERENCES 

- 3.1 Sludge samples can contain diverse matrix types, each of which may 
present its own analytical challenge, Spiked samples and any relevant 
standard -reference nrateri a1 should be processed t o  aid In determining whether 

- Method 3050 is applicable t o  a given waste, 
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. .- . I- , , . - , .T t  - - ,  rr.nn r dS AfiD MATERIALS 

Conical Phillips beakers: 250-mL. 
Watch qlasses. 
Drvina ovens: T h a t  can be rnaintalned a t  30.C. 
Themmeter: That covers range of 0 to 200'C. 
khatman No. 41 f l l  t e r  paper (or equivalent). 
Cen t r l  f uqe and centrl f uqe tubes. 

5.0 REAGENTS 

5.1 ASTM Type 11 water (ASTM 01193) : Water should be monitored for  
impurl ties.  

5.2 Concentrated nl t r i c  acid, reagent grade (HNO3): Acid should be 
analyzed to detennine level of impurltles. If method blank i s  <MDL, the acid 
can be used. 

- 5.3 Concentrated hydrochlorfc acld, reagent grade (HCI) : Acid should be 
analyzed to determine level of Impurities. If method.blank i s  <MDL, the acid 
can be used. 

5.4 Hydrogen peroxide (30%) (H202) : Oxldant should be analyzed t o  
detennine 1 eve1 of impurl t l  es. 

6 -0 SAMPLE COLLECTION, PRESERVATION, AND- HANDLING 

6.1 A1 1 samples mus t  have been col 1 ected using a sampling plan tha t  
addresses the considerations discussed In Chapter NIne of this manual. 

6.2 All sample containers must be prewashed with detergents, acids, and 
Type I1 water. Plastfc-  and glass containers are both suftabl e. See Chapter 
Three,. Section 3.1.3, f o r  further infonnatfon. 

6.3 Nonaqeuous samples shall be refrlgerated upon recelpt and analyzed 
as soon as possible. 

7.0 PROCEDURE 

7.1 MIX the sample thoroughly t o  achleve hornogenelty. For each 
digestion procedure, weigh t o  the nearest 0.01 g and transfer to  a con1 cal 
beaker a 1.00- t o  2.00-9 portlon of sample. 

I 7.2 Add 10 mL of 1:l HN03, mlx the slurry, and cover w i t h  a watch glass,. 
Heat the sample t o  95'C and reflux f o r ,  10 to  15 mln without bolllng.', Allow 
the sample t o  cool, add 5 mL of concentrated HNOg, . replace the watch glass, 
and reflux for  30 min. Repeat t h i s  l a s t  step to ensure complete oxidation. 
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? s i n g  a r'bbed watch glass ,  a l l ~ w  ihe solution io evaporate to 5 nL without 
h i l i n g ,  m,hile maintaining a covering o f  solutlon over :he bottom of the 
Beaker. 

7 .3  After Step 7.2 has been completed and the sample has cooled, add 2 
nL of  Type I1 water and 3 mL of 30% H202. .Cover the beaker w i t h  a watch glass 
and return the covered beaker to  the hot plate for warming and to s t a r t  the 
peroxide reaction. Care must be taken to  ensure that losses do not occur due 
to excessively vigorous effervescence. Heat untll effervescence subsides and 
cool the beaker. 

7.4 Contlnue t o  add 30% H 02 i n  1 - m t  allquots with warming untll the 
effervescence l s  mlnlmal o r  untl f the general sample appearance is unchanged. 

NOTE: Do not add more than a to ta l  of 10 mL 30% H202. 

7.5 If the sample is being prepared for  (a) the ICP analysis of As and 
Se, or  (b) the flame AA o r  ICP analysis of A\, Ba, Be, Ca, Cd, Cr, Co, Cu, Fe, 
Pb, Mg, Mn, h, N i ,  K, Na, TI, V ,  and Zn, t hen  add 5 mL of concentrated HCl 
and 10 mL of Type I1 water, return the covered beaker t o  the hot plate,  and 
reflux fo r  an add1 tional 15 min ul thout boll lng. After cooling, dl l u t e  t o  
100 mL with Type 11 water. Partlculates In the dlgestate that  may clog the 
nebul lzer  should be removed by f i l t r a t ion ,  by centrlfugatlon, o r  by allowing 
the sample t o  s e t t l e ,  

7.5.1 Fl l t rat lon:  Fi l te r  through Whatman No. 41 f l l t e r  paper (or 
equivalent) and di 1 ute t o  100 mL w i t h  Type. I1 water. 

7.5.2 Centrlfugation: Centrlfugation a t  2,000-3,000 rpm for  10 min 
I s  usually suff ic ient  t o  c lear  the supernatant. 

7.5.3 The di luted sample has an approxlmate acid concentration of 
5.0% (vlv) HCI and 5.0% .(v/v) HNO3. The sample I s  now ready fo r  
analysi s . 
7.6 If the sample i s being prepared fo r  the furnace analysis of As, Be, 

Cd, Cr, Co, Pb, Mo, Se, TI, and V ,  cover the sample wlth a ribbed watch glass  
and continue heating the  acid-peroxide dlgestate u n t l l  the volume has been 
reduced t o  approxlmtely 5 mL. After cool lng, dl lute  to  100 mL wi t h  Type I1 
water. Particulates In the dlgestate should then be removed by f i l t r a t ion ,  by 
centrifugation, o r  by allowing the sample t o  set t le .  

7.6.1 Fl l t rat lon:  F l l t e r  through Whatman No. 41 f i l t e r  paper (or 
equivalent) and d i l u t e  t o  100 mL w l t h  Type I1 water. 

7.6.2 Centrlfugation: Centrlfugation a t  2,000-3,000 for  10 min 1s 
usually suff ic ient  t o  c lear  the supernatant. 

7.6.3 The .di 1 uted dlgestate solution contalns approximately 5% 
(v/v) HNO3. For analysis, withdraw a1 iquots of appropriate volume and 
add any required reagent or  matrix modifier. The sample i s  now ready fo r  
analysi s. 
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i . 7  iaicuiations: 

7.7.1 The concentrations determined are to be reported on the basis 
of the actual welght of the sample. I f  a dry welght analysls Is deslred, 
then the percent so l ids  of the sample ~ u s t  also be provlded. 

7.7.2 If percent sol ids i s  desired, a separate detenninatlon of 
percent solids mus t  be  performed on a homogeneous allquot of the sample- 

8.0 QUALITY CONTROL 

8.1 For each group of samples processed, preparation blanks (Type I1 
water and reagents) should be carrled throughout the en t i re  sample preparation 
and analytical process. These blanks will be useful In de tenln lng  I f  samples 
a re  being contaminated, 

8.2 Duplicate samples should be processed on a routine bas1 s, Dupl l ca t e  
samples w i l l  be used t o  determine preclslon. The sample load will d l c t a t e  the 
frequency, but 20% is recomended, 

8.3 Spl ked samples o r  standard reference materials must be employed t o  
determine qccuracy. A splked sample should be lncluded w i t h  each group of 
samples processed and whenever a new sample matrix I s  being analyzed. 

8.4 The concentration of a l l  calibration standards should be verifled 
against a qua11 t y  control check sample obtained from an outside source. 

. . 

9.0 METHOD PERFORMANCE 

9.1 No data provlded. . . 

10.0 REFERENCES 

10.1 None required. 
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METHOD 6010A 

! N D U C T I V E L Y  COUPLED P L A S M A - A T O M I C  E M I S S I O N  SPECTROSCOPY 

1.0 SCOPE AND A P P L I C A T I O N  

1.1 Inductively coupled plasma-atomic emission spectroscopy (ICP) 
determines trace elements, including metals, in solution. The method is 
applicable to all of the elements listed in Table 1. All matrices, including 
ground water, aqueous samples, TCLP and EP extracts, industrial and organic 
wastes, soils, sludges, sediments, and other sol id wastes, require digestion 
prior to analysis. 

1.2 Elements for which Method 6010A is applicable are 1 isted in Table 1. 
Detection limits, sensitivity, and optimum ranges of the metals will vary with 
the matrices and model of spectrometer. The data shown in Table 1 provide 
concentration ranges for clean aqueous samples. Use of this method is restricted 
to spectroscopists who are know1 edgeabl e in the correction of spectral, chemical, 
and physical interferences. 

2.0 SUMMARY OF METHOD 

2.1 Prior to analysis, samples must be solubil ized or digested using 
appropriate Sample Preparation Methods (e .g . Methods 3005A-3050A). When 
analyzing for dissolved constituents, acid digestion is not necessary if the 
samples are filtered and acid preserved prior to analysis. 

- 2.2 Method 6010A describes the simultaneous, or sequenti a1 , 
-. mu1 tielemental determination of elements by ICP. The method measures element- 

emitted light by optical spectrometry. Samples are nebulized and the resulting 
- aerosol is transported to the plasma torch. Element-specific atomic-1 ine emission 

spectra are produced by a radio-frequency inductively coup1 ed pl asma. The 
spectra are dispersed by a grating spectrometer, and the intensities of the 

- 1 ines are monitored by photomul tip1 ier tubes. Background correction i s 
required for trace element determination. Background must be measured adjacent 
to analyte lines on samples during analysis. The position selected for the 
background-intensi ty measurement, on either or both sides of the analytical 
1 ine, will be determined by the complexity of the spectrum adjacent to the 
analyte 1 ine. The position used must be free of spectral interference and 
reflect the same change in background intensity as occurs at the analyte 
wave1 ength measured. Background correction i s not required in cases of 1 ine 
broadening where a background correction measurement would actual 1 y degrade 
the analytical result . The possi bi 1 i ty of additional interferences named in 
Section 3.0 should a1 so be recognized and appropriate corrections made; tests 
for their presence are described in Step 8.5. 

3.0 INTERFERENCES 

3.1 Spectral interferences are caused by: (1) overlap of a spectral 
1 ine from another element; (2 )  unresolved over1 ap of molecul ar band spectra; 
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TABLE 1. 
RECOMMENDED WAVELEtiGTKS K;;D ESTIMATED INSTRUMENTAL DETECTION LIMITS 

I) 

Detect i o n  
El ement 

Estimated 
wave1 engtha (nm) LimitD (ug/L) 

A1 umi num 
Antimony 
Arsen i c 
Bari um 
Beryl 1 i urn 

Cadmi um 
Cal ci um 
Chromi um 
Cobal t 

Copper 
Iron 
Lead 
Lithium 
Magnes i urn 
Manganese 

Molybdenum 
Nickel 
Phosphorus 
Potassium 
Sel en i urn 

Si 1 ver 
Sod i um 
Stronti urn 
Thal 1 i urn 
Vanad i um 
Zinc 

8 
15 
5 1 

See note c 
7 5 

a ~ h e  wavel engths 1 i sted are recommended because of their sensitivity and 
overall acceptance. Other wavel engths may be substituted if they can provide 
the needed sensitivity and are treated with the same corrective techniques for 
spectral interference (see Step 3.1)- In time, other elements may be .added as 
more information becomes avai 1 able and as required. 

b ~ h e  estimated instrumental detection 1 imits shown are taken from Reference 
1 in Section 10.0 below. They are given as a guide for an instrumental limit. 
The actual method detection 1 imits are sample dependent and may vary as the 
sample matrix varies. 

'~i~hly dependent on operating conditions and plasma position. 
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( 3 )  background contribution from continuous or recombination phenomena; ana (4) 
stray 1 ight from the i ine emission of high-concentration elements. Spectral 
overlap can be compensated for by computer-correcting the raw da t a  after 
monitoring and measuring the interfering element. Unresolved over1 ap requires 
selection of an a1 ternate wavelength. Background contribution and stray 1 ight can 
usually be compensated for by a background correction adjacent to the analyte 
1 ine. 

Users of simultaneous multielement instruments must verify the absence of 
spectral interference from an element in a sample for which there is no 
instrument detection channel . Potential spectral interferences for the 
recommended wavelengths are given in Table 2. The data in Table 2 are intended 
as rudimentary guides for indicating potential interferences; for this purpose, 
1 inear re1 ations bet;ieen concentration and intensity for the analytes and the 
interferents can be assumed. 

3.1.1 The interference i s expressed as analyte concentration 
equivalents (i .e. fa1 se analyte concentrations) arising from 100 mg/L of 
the interference element. For example, assume that As is to be determined 
(at 193.696 nm) in a sample containing approximately 10 mg/L of Al. 
According to Table 2, 100 mg/L of Al would yield a false signal for As 
equivalent to approximately 1.3 mg/L. Therefore, the presence of 10 mg/L 
of A1 would result in a false signal for As equivalent to approximately 
0.13 mg/L. The user is cautioned that other instruments may exhibit 
somewhat different levels of interference than those shown in Table 2. The 
interference effects must be evaluated for each individual instrument 
since the intensities will vary with operating conditions, power, viewing 
height, argon flow rate, etc. 

3.1.2 The dashes in Table 2 indicate that no measurable 
interferences were observed even at higher interferent concentrations. 
General ly, interferences were discernible if they produced peaks, or 
background shifts, corresponding to 2 to 5% of the peaks generated by the 
analyte concentrations. 

3.1.3 At present, information on the 1 isted silver and potassium 
wavelengths is not available, but it has been reported that second-order 
energy from the magnesium 383.231-nm wavelength interferes with the 1 i sted 
potassium line at 766.491 nm. 
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TABLE 2 .  

ANALYTE CONCENTRATION EQUIVALENTS A R I S I N G  FROM 
INTERFERENCE AT THE 100-mg/L LEVEL 

ln ter ferenta*  
Wavelength --------------------------  

Analyte (nm) A1 Ca C r  Cu Fe Mg Mn N i  T I  V -  

Aluminum 308.215 
Antimony 206.833 
Arsenic 193.696 

Bari um 455.403 
Beryllium 313.042 

Cadmi um 226.502 
Calcium 317.933 
Chromium 267.716 
Cobalt 228.616 
Copper 324.754 

I ron 259.940 
Lead 220.353 
Magnesium 279.079 
Manganese 257.610 

Molybdenum 202.030 
Nickel 231.604 
Selenium 196.026 
Sod i um 588.995 
Thaf l i um 190.864 
Vanadi urn 292.402 
Zinc 213.856 

a~ashes indicate tha t  no interference was observed even when i nterferents were 
introduced a t  t h e  fo l lowing levels:  

A1 - 1000 mg/L 
Ca - 1000 mg/L 
C r  - 200 mg/L 
C u -  200mg/L 
Fe - 1000 mg/L 

b ~ h e  figures recorded as analyte concentrations are not the actual observed - 
concentrations; t o  obta in those figures, add the 1 i s ted  concentration t o  the 
in ter ferent  f igure.  
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5 - 2  Physical interferences ;re effects associated with the sample 
ne~ul i zat i on and transport processes. Changes in viscosity and surface tension 
can cause significant inaccuracies, especially in samples containing high 
dissolved sol ids or high acid concentrations. If physical interferences are 
present, they must be reduced by diluting the sample or by using a peristaltic 
pump. Another problem that can occur with high dissolved solids is salt buildup 
at the tip of the nebulizer, which affects aerosol flow rate and causes 
instrumental drift. The problem can be controlled by wetting the argon prior to 
nebulization, using a tip washer, or diluting the sample. Also, it has been 
reported that better control of the argon flow rate improves instrument 
performance; this is accomplished with the use of mass flow controllers. 

3.3 Chemical interferences i ncl ude mo1 ecul ar compound format ion, 
ionization effects, and solute vaporization effects. Normal ly, these effects are 
not significant with the ICP technique. If observed, they can be minimized by 
careful selection of operating conditions (incident power, observation position, 
and so forth), by buffering of the sample, by matrix matching, and by standard 
addition procedures. Chemical interferences are highly dependent on matrix type 
and the specific analyte element. 

4.0 APPARATUS AND MATERIALS 

4.1 Inductively coup1 ed argon pl asma emi ssion spectrometer: 

4.1.1 Computer-control1 ed emission spectrometer with background 
correction. 

4.1.2 Radio frequency generator compl iant with FCC regul ations. 

4.1.3 Argon gas supply - Welding grade or better. 
4.2 Operating conditions - The analyst should follow the instructions 

provided by 'the instrument manufacturer. For operation with organic sol vents, use 
of the auxi 1 i ary argon inlet is recommended, as are solvent-resistant tubing, 
increased pl asma (cool ant) argon flow, decreased nebul i zer flow, and increased 
RF power to obtain stable operation and precise measurements. Sensitivity, 
instrumental detection l imit, precision, 1 inear dynamic range, and interference 
effects must be established for each individual analyte line on that particular 
instrument . A1 l measurements must be within the instrument 1 inear range where 
coordination factors are valid. The analyst must (1) verify that the instrument 
configuration and operating conditions satisfy the analytical requirements and 
(2) maintain qua1 i ty control data confirming instrument performance and 
analytical resul ts. 

4.3 Class A volumetric flasks 

4.4 Class A volumetric pipets 
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5.1 Zeagent grade chemicals shall be used in all tests. Unless otherwise 
indicated, it is intended that all reagents shall conform to the specifications 
of the Committee on Analytical Reagents of the American Chemical Society, where 
such specifications are available. Other grades may be used, provided it is first 
ascertained that the reagent i s  of sufficiently high purity to permit its use 
without lessening the accuracy of the determination. If the purity of a reagent 
is in question analyze for.contamination. If the concentration is less than the 
MDL then the reagent is acceptable. 

5 .1 .1  Hydrochloric acid (conc), HCl. 

5.1.2 Hydrochloric acid (1: l), HCI . Add 500 mL concentrated HCl to 
400 mL water and dilute to 1 liter in an appropriate beaker. 

5.1.3 Nitric acid (conc), HNO,. 

5.1.4 Nitric acid (1:1), HN03. Add 500 mL concentrated HNO, to 
400 mL water and dilute to 1 liter in an appropriate beaker. 

5.2 Reagent Water. A1 1 references to water in the method refer to reagent 
water unless otherwise specified. Reagent water will be interference free. 
Refer to Chapter One for a definition of reagent water. 

5.3 Standard stock solutions ,may be purchased or prepared from ultra- 
high purity grade chemical s or metal s (99.99 to 99.999% pure). Al 1 salts must be 
dried for 1 hour at 10S°C, unless otherwise specified. 

CAUTION: Many metal salts are extremely toxic if inhaled or swallowed. 
Wash hands thoroughly after handling. 

Typical stock solution preparation procedures follow. Concentrations are 
calculated based upon the weight of pure metal added, or with the use of the mole 
fraction and the weight of the metal salt added. 

Metal 
.wei ht Concentration (ppm) = vol&e [JL 

Metal salts 

Concentration (ppm) = 
weight (mq) x mole fraction 

volume (L) 

5.3.1 Aluminum solution, stock, 1 mL = 1000 ug Al: Dissolve 1.0 g 
of aluminum metal, weighed accurately to at least four significant 
figures, in an acid mixture of 4 mt. of (1: 1) HC1 and 1 mL of concentrated 
HNO, in a beaker. Warm gently to effect solution. When solution is 
complete, transfer quantitatively to a 1 iter flask, add an additional 
10 mL of (1:l) HCl and dilute to volume in a 1,000 mL volumetric flask 
with water. 
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5 . 3 . 2  Antimony solution, stock, 1 mL = 1000 ug Sb: Oissolv~ 
2.70 g K(SbO)C,H,O, (mole fraction Sb = 0.3749), weighed accurately to at 
least four significant figures, in water, add 10 mL (1:l) HC1, and dilute 
to volume in a 1,000 mL volumetric flask with water. 

5.3.3 Arsenic solution, stock, 1 mL = 1000 ug As: Dissolve 1.30 g 
of As 0, (mole fraction As = 0.7574), weighed accurately to at least four 
significant figures, in 100 rilL of water containing 0.4 g NaOH. Acidify the 
solution with 2 mL concentrated HNO, and dilute to volume in a 1,000 mL 
volumetric flask with water 

5.3.4 Barium solution, stock, 1 mL = 1000 ug Ba: Dissolve 1.50 g 
BaC1, (mole fraction Ba = 0.6595), dried at 250'~ for 2 hours, weighed 
accurately to at least four significant figures, in 10 mL water with 1 mL 
(1:l) HC1. Add 10.0 mL (1:l) HC1 and dilute to volume in a 1,000 mL 
volumetric flask with water. 

5.3.5 Beryllium solution, stock, 1 mL = 1000 ug Be: Do not dry. 
Dissolve 19.7 g BeS0,'4H10 (mole fraction Be = 0.0509), weighed accurately. 
to at least four significant figures, in water, add 10.0 mL concentrated 
HNO,, and dilute to volume in a 1,000 mL volumetric flask with water. 

5.3.6 Cadmium solution, stock, 1 mL = 1000 ug Cd: Dissolve 1.10 g 
CdO (mole fraction Cd = 0.8754), weighed accurately to at least four 
significant figures, in a minimum amount of (1:l) HNO,. Heat to increase 
rate of dissolution. Add 10.0 mL concentrated HNO, and dilute to volume in 
a 1,000 mL volumetric flask with water. 

5.3.7 Calcium solution, stock, 1 mL = 1000 ug Ca: Suspend 2.50 g 

cat? (mole Ca fraction - 0.4005), dried at 180'~ for 1 hour before 
weig ing, weighed accurately to at least four significant figures, in 
water and dissolve cautiously with a minimum amount of (1 : 1) HNO,. Add 10.0 
mL concentrated HNO, and dilute to volume in a 1,000 mL volumetric flask 
with water. 

5.3.8 Chromium solution, stock, . 1 mL = 1000 ug Cr: Dissolve 
1.90 g CrO (mole fraction Cr = 015200), weighed accurately to at least 
four signi)icant figures, in water. When solution is complete, acidify 
with 10 mL concentrated HNO, and dilute to volume in a 1,000 mL volumetric 
flask with water. 

5.3.9 Cobalt solution, stock, 1 mL = 1000 ug Co: Dissolve 1.00 g 
of cobalt metal, weighed accurately to at least four significant figures, 
in a minimum amount of (1:l) HNO . Add 10.0 mL (1:l) HC1 and dilute to 
volume in a 1,000 mL volumetric flask with water. 

5.3.10 Copper solution, stock, 1 mL = 1000 ug Cu: Dissolve 1.30 g 
CuO (mole fraction Cu = 0.7989), weighed accurately to at least four 
significant figures), in a minimum amount of (1:l) HNO,. Add 10.0 mL 
concentrated HNO, and dilute to volume in a 1,000 mL volumetric flask with 
water. 
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5.3.11 I ron solut ion,  stock, 1 mL = 1000 ug Fe: Dissolve 1.40 c 
Fe,O, (moie f rac t ion Fe = 0.6994), weighed accurately t o  a t  l eas t  four 
s i g n i f i c a n t  f igures, i n  a warm mixture o f  20 mL ( 1 : l )  HC1 and 2 mL o f  
concentrated HNO,. Cool, add an addi t ional  5.0 mL o f  concentrated HN03, and 
d i l u t e  t o  volume i n  a 1,000 mL volumetric f lask  w i t h  water. 

5.3.12 Lead so lu t ion,  stock, 1 mL = 1000 ug Pb: Dissolve 1.60 g 
Pb(N0 ), (mole f r a c t i o n  Pb = 0.6256), weighed accurately t o  a t  l e a s t  four 
s i g n i f i c a n t  f igures,  i n  a minimum amount o f  (1: l )  HNO,. Add 10 mL (1 : l )  
HNO, and d i l u t e  t o  volume i n  a 1,000 mL volumetric f l a s k  w i t h  water. 

5.3.13 L i th ium solut ion, stock, 1 mL = 1000 ug L i :  Dissolve 5.324 g 
l i t h i u m  carbonate (mole f rac t ion  L i  = 0.1878), weighed accurately t o  a t  
l e a s t  four s i g n i f i c a n t  f igures, i n  a minimum amount o f  (1:l) HC1 and 
d i l u t e  t o  volume i n  a 1,000 mL volumetric f l ask  w i t h  water. 

5.3.14 Magnesium solut ion,  stock, 1 mL = 1000 ug Mg: Dissolve 
1.70 g MgO (mole f r a c t i o n  Mg = 0.6030), weighed accurate ly  t o  a t  l eas t  
f o u r  s i g n i f i c a n t  f igures,  i n  a minimum amount o f  (1:l) HN03. Add 10.0 mL 
(1: 1) concentrated HN03 and d i l u t e  t o  volume i n  a 1,000 mL volumetr ic  f l a s k  
w i t h  water. 

5.3.15 Manganese so lu t ion,  stock, 1 mL = 1000 ug Mn: Dissolve 
1.00 g o f  manganese metal, weighed accurately t o  a t  l e a s t  f o u r  s ign i f i can t  
f igures,  i n  ac id  mixture (10 mL concentrated HCl and 1 mL concentrated 
HN$) and d i l u t e  t o  volume i n  a 1,000 mL volumetric f l ask  w i t h  water. 

5.3.16 Molybdenum solut ion,  stock, 1 mL = 1000 ug Mo: Dissolve 
2.00 g (NH ),Mo,01,.4H 0 (mole f r ac t i on  Mo - 0.5772), weighed accurately t o  
a t  l e a s t  fou r  s lgn i  h c a n t  f igures,  i n  water and d i l u t e  t o  volume i n  a 
1,000 mL volumetric f l a s k  w i t h  water. 

5.3.17 Nickel  solut ion,  stock, 1 mL = 1000 ug Ni: Dissolve 1.00 g 
of n i cke l  metal, weighed accurately t o  a t  l eas t  f ou r  s i g n i f i c a n t  figures, 
i n  10.0 mL hot  concentrated HN$, cool, and d i l u t e  t o  volume i n  a 1,000 mL 
volumetr ic  f l a s k  w i t h  water. 

5.3.18 Phosphate so lu t ion,  stock, 1 mL = 1000 ug P: Dissolve 
4.393 g anhydrous KH PO, (mole f r a c t i o n  P - 0.2276). weighed accurately t o  
a t  l e a s t  fou r  s i g n i f f  cant f igures,  i n  water. D i l u t e  t o  volume i n  a 1,000 
mL volumetr ic  f l a s k  w i t h  water. 

5-3-19 Potassium so lu t ion,  stock, 1 mL = 1000 ug K: Dissolve 1.90 g 
KC1 (mole f r a c t i o n  K = 0.5244) d r i e d  a t  l l O ° C ,  weighed accurately t o  a t  
l e a s t  fou r  s i g n i f i c a n t  f igures,  i n  water, and d i l u t e  t o  volume i n  a 1,000 
mL volumetr ic  f l a s k  w i t h  water. 

5.3.20 Selenium so lu t ion,  stock, 1 mL = 1000 ug Se: Do not  dry. 
D isso lve 1.70 g H,SeO (mole f r a c t i o n  Se = 0.6123), weighed accurately t o  
a t  l e a s t  fou r  s i g n i d c a n t  f igures,  i n  water and d i l u t e  t o  volume i n  a 
1,000 mL volumetric f l a s k  w i t h  water. 

5.3.21 S i l v e r  so lu t ion,  stock, 1 mL = 1000 ug Ag: Dissolve 
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1.60 g AgN03 (mole f r a c t i o n  Ag = 0.6350), weighed accura te ly  t o  a t  l e a s t  
four s i g n i f i c a n t  f i g u r e s ,  i n  water and 10 m L  concentrated HNO,. Dilute t o  
volume i n  a 1,000 mL volumetric f l a s k  w i t h  water. 

5.3.22 Sodium so lu t ion .  s tock,  1 mL = 1000 ug Na: Oissolve 2.50 g 
NaCl (mole f r ac t ion  Na = 0.3934), weighed accurately t o  a t  l e a s t  four 
s ign i f i can t  f i g u r e s ,  in water.  Add 10.0 mL concentrated HNO, and d i l u t e  t o  
volume in a 1,000 mL volumetric f l a s k  with water. 

5.3.23 Strontium so lu t ion ,  s tock,  1 mL = 1000 ug Sr:  Dissolve 
2.415 -g of s trontium n i t r a t e  (Sr(N ),) (mole f r a c t i o n  0.4140), weighed 
accurately t o  a t  l e a s t  four s ign i  4 icant  f igures ,  in a 1 - l i t e r  f l a s k  
containing 10 mL of concentrated HC1 and 700 mL of  water.  D i lu te  t o  volume 
in a 1,000 mL volumetric f l a s k  with water. 

5.3.24 Thallium so lu t ion ,  s tock,  1 mL = 1000 ug TI: Dissolve 
1.30 g TlN0 (mole f r a c t i o n  T1 = 0.7672), weighed accura te ly  t o  a t  l e a s t  
four  s i g n i h c a n t  f i g u r e s ,  i n  water.  Add 10.0 mL concentrated HNO, and 
d i l u t e  t o  volume in  a 1,000 mL volumetric f l a s k  with water. 

5.3.25 Vanadium so lu t ion ,  s tock,  1 mL = 1000 ug V: Dissolve 2.30 g 
NH,03 (mole f r a c t i o n  V = 0.4356), weighed accura te ly  t o  a t  l e a s t  four  
s i g n i f i c a n t  f i g u r e s ,  in  a minimum amount of  concentrated HNO . Heat t o  
increase rate o f  d i s so lu t ion .  Add 10'.0 mL concentrated H N 4  a n 2  d i l u t e  t o  
volume in  a 1,000 mL volumetric  f l a s k  with water. 

5.3.26 Zinc so lu t ion ,  s tock,  1 mL = 1000 ug Zn: Dissolve 1.20 g 
ZnO (mole f r a c t i o n  Zn = 0.8034), weighed accura te ly  t o  a t  l e a s t  four 
s i g n i f i c a n t  f i g u r e s ,  i n  a minimum amount of  d i l u t e  HNO Add 10.0 mL 
concentrated H N 4  and d l  1 Ute t o  volume i n  a 1,000 mL vol ume&ic.flask with 
water.  

5.4 Mixed ca l  i b ra t ion  standard sol  u t ions  - Prepare mixed ca l  i b r a t i  on 
standard so lu t ions  by combining appropr ia te  volumes of t h e  s tock so lu t ions  i n  
volumetric f l a s k s  ( s e e  Table 3 ) .  Add 2 mL (1:l) H N 4  and 10 mL o f  (1:l) HCl and 
d i l u t e  t o  100 mL with water. P r i o r  t o  preparing t h e  mixed s tandards ,  each stock 
so lu t ion  should be analyzed s e p a r a t e l y  t o  determine poss ib le  spec t ra l  
in t e r fe rence  o r  t h e  presence o f  impur i t ies .  Care should be taken when preparing 
t h e  mixed standards t o  ensure t h a t  t h e  elements are compatible and s t a b l e  
together .  Transfer  t h e  mixed s tandard  s o l u t i o n s  t o  FEP fluorocarbon o r  previously 
unused polyethylene or polypropylene b o t t l e s  for storage.  Fresh mixed s tandards  
should be prepared, a s  needed, with t h e  r e a l i z a t i o n  t h a t  concentra t ion  can change 
on aging. Ca l ib ra t ion  s tandards  ntust be i n i t i a l l y  v e r i f i e d  using a q u a l i t y  
cont ro l  sample ( s e e  S tep  5.8) and monitored weekly for s t a b i l  i ty .  Some typ ica l  
c a l i b r a t i o n  standard combinations a r e  l i s t e d  i n  Table 3. A l l  mixtures should then 
be scanned using a sequenti  a1 spectrometer  t o  ve r i fy  t h e  absence o f  interelement 
spec t ra l  in t e r fe rence  i n  t h e  recomnended mixed standard sol  u t i  ons. 

NOTE: I f  t h e  add i t ion  of  s i l v e r  t o  t h e  recomnended ac id  combination 
r e s u l t s  in  an i n i t i a l  p r e c i p i t a t i o n ,  add 15 mL of water  and warm t h e  
f l a s k  u n t i l  t h e  s o l u t i o n  c l e a r s .  Cool and d i l u t e  t o  100 mL 
with water.  For t h i s  ac id  combination, t h e  s i l v e r  concentra t ion  
should be 1 imited t o  2 mg/L. S i l v e r  under these  condi t ions  i s  s t a b l e  
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in a tap-water matrix for 30 days. Higher concentrations o f  s i l v e r  
require aadi tional HCl  . 

I( 

TABLE 3 .  
MIXED STANDARD SOLUTIONS 

Sol ut i on El ements 

Be, Cd, Mn, Pb, Se and Zn 
Ba, Co, Cu, Fe, and V 
AS, MO m 

Al, Ca, Cr, K, Na, Ni,Li,& Sr 
Ag (see Note to Step 5 . 4 ) ,  Mg, Sb, and TI 
P a 

5.5 Two types of blanks are required for the analysis. The calibration 
blank is used in establ ishing the analytical curve, and the reagent blank is used 
to correct for possible contamination resulting from varying amounts of the acids 
used in the sample processing. 

5.5.1 The cal i bration blank is prepared by acidifying reagent water 
to the same concentrations of the acids found in the standards and 
samples. Prepare a sufficient quantity to flush the system between 
standards and samples. 

5.5.2 The reagent blank must contain all the reagents and in the 
same volumes as used in the processing of the samples. The reagent blank 
must be carried through the complete procedure and contain the same acid 
concentration in the final sol.ution as the sample solution used for 
analysis. 

5.6 The instrument check standard is prepared by the analyst by combining 
compatible elements at concentrations equivalent to the midpoint of their 
respective cal i brat i on curves (see Step 8.6.2.1 for use), 

5.7 'The interference check solution is prepared to contain known 
concentrations of interfering elements that will provide an adequate test of the 
correction factors. Spike the sample with the elements of interest at approximate 
concentrations of 10 times the instrumental detection 1 imits. In the absence of 
measurable analyte, overcorrection could go undetected because a negative value 
could be reported as zero. If the particular instrument will display 
overcorrection as a negative number, this spiking procedure will not be 
necessary. 
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5.8 The qua1 ity control sample should be prepared in the same acid matrix 
as the calibration standards at 10 times the instrumental detection limits and 
in accordance with the instructions provided by the supplier. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material in Chapter Three, Metal1 ic Analytes, 
Steps 3.1 through 3.3. 

7.0 PROCEDURE 

7.1 Preliminary treatment of most matrices is necessary because of the 
complexity and vari abi 1 i ty of sampl e matrices. Water samples which have been 
prefil tered and acidified will not need acid digestion. Sol ubil ization and 
digestion procedures are presented in Sample Preparation Methods (Methods 3005A- 
3050A). 

7.2 Set up the instrument with proper operating parameters established in 
Step 4.2. The instrument must be allowed to become thermally stable before 
beginning (usually requiring at least 30 minutes of operation prior to 
cal i brat i on) . 

7.3 Profile and calibrate the instrument according to the instrument 
manufacturer's recommended procedures, using the typical mixed cal i bration 
standard solutions described in Step 5.4. Flush the system with the calibration 
blank (Step 5.5.1) between each standard or as the manufacturer recomends. (Use 
the average intensity of mu1 tip1 e exposures for both standardization and sample 
analysis to reduce random error.) The calibration curve should consist of a 
blank and three standards. 

7.4 Before beginning the sample run, reanalyze the highest mixed 
cal i bration standard as if it were a sample. Concentration values obtained should 
not deviate from the actual values by more than 5% (or the established control 
limits, whichever is lower). If they do, follow the recommendations of the 
instrument manufacturer to correct for this condition. 

7.5 Flush the system with the calibration blank solution for at least 
1 minute (Step 5.5.1) before the analysis of each sample (see Note to Step 7.3). 
Analyze the instrument check standard (Step 5.6) and the calibration blank (Step 
5.5.1) after each 10 samples. 

7.6 Calculations: If di 1 utions were performed, the appropriate factors 
must be applied to sample values. All results should be reported in ug/L with up 
to three significant figures. 

8.0 QUALITY CONTROL 

8.1 All qual ity control data should be maintained and avail able for easy 
reference or inspection. A1 qual i ty control measures described in Chapter One 
should be followed. 
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8.2 Dilute and reanalyze samples that are more concentrated than the 
linear calibration limit or use an alternate, less sensitive line for which 
auz i  i ty control data is a1 ready establ i shed. 

8 . 3  Employ a minimum of one reagent blank per sample batch to determine 
if contamination or any memory effects are occurring. A reagent blank .is a 
volume of reagent water acidified with the same amounts of acids as were the 
standards and samples. 

8.4 Analyze rep1 icate samples at the frequency described in Chapter One. 
A replicate sample is a sample brought through the whole sample preparation and 
analytical process i n dupl i cate. 

8.5 It is recommended that whenever a new or unusual sample matrix is 
encountered, a series of tests be performed prior to reporting concentration data 
for analyte elements. These tests, as outlined in Steps 8.5.1 and 8.5.2, will 
ensure the analyst that neither positive nor negative interferences are operating 
on any of the analyte elements to distort the accuracy of the reported values. 

8.5.1 Serial dilution: If the analyte concentration is sufficiently 
high (minimally, a factor of 10 above the instrumental detection limit 
after dilution), an analysis of a 1:4 dilution should agree within + 10% 
of the original determination. If not, a chemical or physical interference 
effect should be suspected. 

8.5.2 Matrix spike addition: An analyte spike added to a portion of 
a prepared sample, or its dilution, should be recovered to within 75% to 
125% of the known value. The spike addition should produce a minimum 1 eve1 
of 10 times and a maximum of 100 times the instrumental detection limit. 
If the spike is not recovered within the specified limits, a matrix effect 
should be suspected. 

CAUTION: If spectral over1 ap is suspected, use of computerized 
compensation, an a1 ternate wave1 ength, or compari son 

/ 

with an alternate method is recommended. 

8.6 Check the instrument.standardization by analyzing appropriate check 
standards as fol 1 ows. 

8.6.1 Verify calibration every 10 samples and at the end of the 
analytical run, using a calibration blank (Step 5.5.1) and a check 
standard (Step 5.6). 

8.6.1.1 The results of the check standard are to agree within 
10% of the expected value; if not, terminate the analysis, correct 
the problem, and recal i brate the instrument. 

8.6.1.2 The results of the calibration blank are to agree 
within three standard deviations of the mean blank value. If not, 
repeat the analysis two more times and average the results. If the 
average is not within three standard deviations of the. background 
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mean, terminate the analysis, correct the problem, recalibrate, and 
reanalyze the previous 10 samples. 

8.6.2 Verify the interelement and background correction factors at 
the beginning and end of an analytical run or twice during every 8-hour 
work shift, whichever is more frequent. Do this by analyzing the 
interference check sample (Step 5.7). Results should be within 2 20% of 
the true value obtained in Step 8.6.1.1. 

8.6.3 Spiked replicate samples are to be analyzed at a frequency 
described in Chapter One. 

8.5.3.1 The relative percent difference between replicate 
determinations is to be calculated as follows: 

RPD = 
1 L 

(Dl + D2)/2 x 100 
where: 

RPD = re1 ative percent difference. 
D, = first sample value. 
D, = second sample value (replicate). 

(A control limit of + 20% RPD shall be used for sample values 
greater than ten times the instrument detection 1 imi t. ) 

8.6.3.2 The spiked rep1 icate sample recovery is to be within 
+ 20% of the actual value. - 

9.0 METHOD PERFORMANCE 

9.1 In an EPA round-robin Phase 1 study, seven l aboratories appl ied the 
ICP technique to acid-distilled water matrices that had been spiked with various 
metal concentrates. Tab1 e 4 1 i sts the true val ues, the mean reported values, and 
the mean percent relative standard deviations. 

9.2 In a single laboratory evaluation, seven wastes were analyzed for 22 
elements by this method. The mean percent relative standard deviation from 
triplicate analyses for all elements and wastes was 9 + 2%. The mean percent 
recovery of spiked el ements for a1 l wastes was 93 + 6%. Spike l eve1 s ranged from 
100 ug/L to 100 mg/L. The wastes included sludges and industrial wastewaters. 
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TABLE 4 .  
I C P  PRECISION AND ACCURACY O A T A ~  

S a r n ~ l  e No. 1 S a m ~ l  e No. 2 S a r n ~ l  e No. 3 

Mean Re- Mean Re- Mean Re- 
True ported Meanb True ported Meanb True ported Meanb 

Ele- Value Value SO Value Value SO Value Value SO 
merit (ug/L) (ug/L) (ug/L) (ug/L) (r.1 (ug/L) (ug/L) 

a ~ o t  a l l  elements were analyzed by a l l  laborator ies .  

b~~ = standard devia t ion.  

' ~ e s u l t s  f o r  Se a r e  from two labora to r ies .  
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1.0 SCOPE AND APPLICATION 

1.1 Method 7471 i s  approved for measuring total mercury (organic and 
inorganic) I n  sol Is ,  sediments, bottom deposi t s ,  and sludge-type materials. 
All  samples mus t  be subjected to an appropriate dissolution step prior t o  
analysi s. 

2.0 SUMMARY OF METHOD 

2.1 Prior to  analysis, the solid or  semi-solid samples must be prepared 
according to the procedures discussed In t h i s  method. 

2.2 Method 7471, a cold-vapor atomic absorption method, I s  based on the 
absorption of radiation a t  the 253.7-nm wavelength by mercury vapor. The 
mercury is reduced to  the elemental s ta te  and aerated from solution in a 
closed system. The mercury vapor passes through a cell positioned i n  the 
1 ight ath of an atom1 c absorption spectrophotometer. Absorbance (peak 
height P is measured as a function of mercury concentration. 

2.3 The typical detection 1 imi t for  this method is 0.0002 mg/L. 

3 -0 INTERFERENCES 

3 -1 Potassium pennanganate i s added to el lml nate possible i nterference 
from sulfide. Concentrations as hlgh as 20 mg/L of sulfide as sodlum sulflde 
do not interfere with the recovery of added inorganic mercury from Type I1 
water. - 

3.2 Copper has a l  so been reported to  Interfere; however, copper concen- 
trations as  hlgh as  10 mg/L had no effect on recovery of mercury f r o m  spiked 
samples. 

3.3 Seawaters, brines , and I ndustri a1 eff 1 uents hlgh In chlort des - require addltional pennanganate (as much as 25 mC) because, during the 
oxidation step, chlorides are converted to  free chlorine, which a1 so absorbs 
radlatlon of 253 nm. Care must therefore be taken to ensure that  free 
chl or1 ne I s absent before the mercury I s reduced and swept I nto the cell  . 
T h i s  may be accomplished by using an excess of hydroxylamlne sulfate reagent 
(25 mL) . In add1 ti on, the dead ai r space in the BOD bottle must be purged 
before add1 ng stannous sul fate. Both I norganl c and organic mercury spl kes 
have been quanti tat1 vely recovered from seawater by us1 ng t h i  s technique. 

3.4 Certain volat i le  organic materials that absorb a t  this wavelength 
may also cause interference. A prel Iminary run without reagents should 
determine 1 f t h i s  type of interference is present. 
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4.1  Atomic absomtion spectrophotometer or eaufvaient: Any atomlc 
absorption u n i t  w i t h  an open sample presentation area i n  which to m o u n t  the 
absorption cell is suitable. Instrument settings recormended by the partlc- 
ular manufacturer should be followed. Instruments designed specifically for 
the measurement of mercury using the cold-vapor technique are cormerclally 
avallable and may be substituted for the atomic absorption spectrophotometer. 

4.2 Mercurv hollow cathode 1 amp or electrodeless dlscharqe lamp. 

4.3 Recorder: Any mu1 t l  range vari abl e-speed recorder that Is  compati bl e 
with the UV detection system i s  suitable. 

4.4 Absorption cell : Standard spectrophotometer cells 10 cm long w i t h  
quartz end windows may be used, Sul table cell s may. be constructed from 
Plexiglas tubing, 1 In. O,D, x 4.5 In .  The ends areground perpendicular to  
the 1ongltudInal axis, and quartz windows (1 in. diameter x 1/16 In. 
thickness) are cemented in place. The cell i s  strapped to  a burner for  
support and allgned I n  the l ight  beam by use of two 2-111, x 2-In, cards, One- 
in.-diameter holes are cut I n  the middle of each card. The cards are then 
placed over each end of the cell .  The cell fs  then positioned and adjusted 
verti cal ly and horl zontall y t o  gi ve the maximum transmittance. 

4.5 A1 r u : Any per i s ta l t i c  pump capable of delivering 1 ',/mi2 a1 r 
m y  be use ? A Masterflex pump w i t h  electronic speed control has %an found 
to be satisfactory. 

4.6 Flowmeter: Capable of measuring an a l r  flow of 1 L/mln, 

4.7 Aeration tubin : A stralght  glass f r l t  wi th  a coarse porosity. 
Tygon tubing --T+ Is use o r  passage of the mercury vapor from the sample bott le  
to  the absorptlon cell  and return, 

4.8 Dr i n  tube: 6-111, x 3/4-In.-diameter tube containing 20 g of + magnesium perch orate o r  a small readlng lanp with 6 0 4  bulb whlch m y  be used 
to  prevent condensatlon of molsture I nslde the cell, The lamp should be 
positioned t o  shlne on the absorptlon cel l  so that the a l r  temperature In the 
cell  i s  about 10.C above ambient, 

4.9 The cold-vapor qenerator I s  assembled as shown in Flgure 1, 

4.9.1 The apparatus shown In Figure 1 i s  a closed system, An open 
system, where the mercury vapor is passed through the absorptlon cel l  
only once, may be used instead of the closed system. 

4.9-2 Because mercury vapor is toxic, precaution must be taken t o  
avoid Its Inhalation, Therefore, a bypass has been Included In the 
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;;jstern e i t h e r  to  vent :he cercury vapor i n t o  an exnausi hood o r  t o  Fass 7 

ihe  vapor through some absoroing medlum, such as:  

1. equal volumes of 0.1 H Wn04 and 10% t i ~ S 0 4 ,  o r  
2 .  0.25% iodine i n  a 3% KI s o l u t i o n .  

A s p e c i a l l y  t r e a t e d  charcoal t h a t  wi 11 adsorb mercury vapor i s  a l s o  - 
a v a i l a b l e  from Barneby and Cheney, East 8th Avenue and North Cassidy 
S t r e e t ,  Columbus, Ohio 43219, Cat. #580-13 o r  t580-22. 

- 
5.0 REAGENTS 

5.1 ASTM Type I1 water (ASTM 01193) : Water should be monitored for  a 

Impuri ti es. 

5.2 Aqua reqia: Prepare imedlately before use by carefully adding 
three volumes of concentrated HCl to one volume of concentrated HNO3. 3 

5.3 Sulfuric acld, 0.5 N: Dilute 14.0 mL of concentrated sulfuric acid 
to 1 l i t e r .  rn 

5.4 Stannous sulfate: Add 25 g stannous sulfate to 250 mL of 0.5 N 
sulfuric acid. T h i s  mixture Is a suspension and should be s t i r r ed  
continuously during use. A 10% solutlon of stannous chlorlde can be 
substituted fo r  stannous sulfate. 

5.5 Sod1 urn chlorlde-hydroxyl arnlne sulfate  solutlon: Dl ssolve 12 g of 
sod1 urn chloride and 12 g of hydroxylamine sulfate t n  Type I1 water and dl 1 Ute 
t o  100 mL. Hydroxylamlne hydmchlorlde m y  be used In place of hydmxylamlne 
sulfate. - 

5.6 Potassl urn penanqanate, mercury-free, 5X solutlon (w/v) : Dl ssol ve 
5 g of potassium penanganate in 100 mL of Type I1 water. 

5.7 Mercury stock solutlon: Dlssolve 0.1354 g of rnercurlc chlorlde In 
75 mL of Type I1 water. Add 10 DL of concentrated n l t r lc  acld and adjust the 
volume t o  100.0 mL (1.0 mL = 1.0 mg Hg), 

5.8 Mercury worklnq standard: Make successive dllutlons of the stock 
mercury solutlon to  obtain a worklng standard contalnlng 0.1 ug/~nL. Thls 
working standard and the dllutlon of the stock mercury solutlons should be 
prepared fresh dally. Acldlty of the worklng standard should be malntained a t  
0.15% nitric acld. Thls acld should be added t o  the flask, as needed, before 
addfng the aliquot. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 A1 1 saw1 es  must have been col lected uslng a sampl fng plan tha t  
addresses the considerations discussed In Chapter Nlne of this  manual . 
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6.2  All sample contalners must be prewashed w i t h  detergents, aclds,  and 
Type I1 water. Plast tc  and glass containers are bo th  suitable. 

6.3 Aqueous samples must be acidified t o  a pd <2 with n i t r i c  acid. 

6.4 For sol Ids o r  semlsollds, moisture may be drlven off I n  a drylng 
oven a t  a temperature of 60'C. 

7.0 PROCEDURE 

7.1 Sample preparatlon: Welgh t r ip1 icate 0.2-9 portions of untreated 
sample and place In the bottom of a BOD bottle. Add 5 mL of Type I1 water and 
5 mL of aqua regla, Heat 2 mln In a water bath a t  95'C. Cool; then add 50 mL 
Type I1  water and 15 mL potasslum pemnganate solutlon t o  each sample bottle.  
Hix thoroughly and place In the water bath fo r  30 min a t  95'C. Cool and add 6 
mL of sodium chloride-hydroxylamine su l fa te  t o  reduce the excess pennanganate. 

CAUTION: Do thls addition under a hood, as C12 could be evolved. Add 
55 mL of Type I1  water. Treating each bottle lndivldually, add 
5 mL of stannous su l fa te  and immediately attach the bo t t l e  t o  
the aeration apparatus. Contlnue as descrlbed under s tep 7.4. 

7.2 An a1 ternate  dlgestion procedure employing an autoclave m y  a1 SO be 
used, In t h l s  method, 5 mL of concentrated H2SO4 and 2 mL of concentrated 
HNO3 are  added t o  the  0.2 g of sample, Add 5 mL of saturated KMn04 solution 
and cover the bo t t l e  with a plece of aluminum foi l .  The samples a re  
autoclaved a t  121'C and 15 l b  f o r  15 mln, - Cool, dl lute  t o  a volume of 100 mL 
with Type I1 water, and add 6 - mL of sodlum chloride-hydroxylamlne su l f a t e  
solutlon t o  reduce the  excess ; pemnganate. Purge the dead a i r  space and _ - contlnue as  descrlbed under s tep 7.4, 

I 

7.3 Standard preparation: Transfer 0.0-, 0.5-, 1.0-, 2.0-, 5.0-, and - 10-mL aliquots of the mercury working standard, containlng 0-1-0 . ug of 
mercurv. t o  a se r i e s  of 300-mL BOD bottles. Add enouah Tme I1  water t o  each - w .  

b o t t l e  t o  make a to t a l  volume of 10 mL. Add 5 mL of aqua regla and heat 2 min 
in a water bath a t  95-C, Allow the sample t o  cool; add 50 mL Type I1 water 
and 15 mL of KMn04 solut ion to  each bo t t l e  and return to the water bath f o r  
30 mln. Cool and add 6 mL of sodium chloride-hydroxylamine sulfate  solution 
t o  reduce the'excess pemnganate ,  Add 50 mL of Type 11 water. Treating each - bot t le  Indlvldual ly,  add 5 mL of stannous su l fa te  solution, imnedlately at tach 
the bo t t l e  t o  the aeratlon apparatus,, and contlnue as  described In 
Step 7.4. 

7.4 Anal s i s :  A t  t h l s  polnt, the sample i s  allowed to  stand quiet ly  * without manua agl ta t ion,  The clrculatlng pump, which has previously been 
adjusted to  a r a t e  of 1 L/mln, i s  allowed to run continuously. The 
absorbance, as  exhibited el the r  on the spectrophotometer o r  the recorder, w i  11 
increase and reach maximum w l  th in  30 sec. As soon as  the recorder pen leve ls  
off (approximately 1 mln), open the bypass valve and continue the aeration 
until  the absorbance returns t o  I t s  minimum value. Close the bypass valve, 
remove the f r i t t e d  tubing from the BOD bot t le ,  and continue the aeration. 
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.. - 
1 . 2  ConsirucL a c a i i b r a t i o n  curve by p l o t t i n g  the absomances o f  

stanaaras versus micrograms of mercury. Determine the peak height of the 
unknown from the char t  and read the  mercury value from the standard curve. 

7.5 Analyze a l l  EP e x t r a c t s ,  a l l  samples analyzed as p a r t  of a de l i s t ing  
pe t i t ion ,  and a l l  samples t h a t  s u f f e r  from matrix interferences by the method 
of standard addit ions (see  Kethod 7000, Section 8.7). 

7 .7  Dupl i c a t e s ,  spiked samples, and check standards should be routinely 
analyzed. 

7.8 Calculate metal concentrations: (1) by the  method of standard 
addit ions,  (2) from a c a l  I b ra t ion  curve, o r  (3) d i r e c t l y  from t h e  instrument's 
concentration read-out. A1 1 d i  1 ut ion o r  concentration fac to r s  must be taken 
i n t o  account. Concentrations reported f o r  multiphased o r  wet samples must be 
appropriately qua1 f f i ed (e.g., 5 uglg dry weight). 

8.0 QUALITY CONTROL 

8.1 A l l  qua l i ty  cont ro l  d a t a  should be maintained and ava i l ab le  f o r  easy 
reference o r  inspection. 

8.2 Cal ibra t ion  -curves must be composed o f  a minimum of a blank and 
three  standards. A c a l l  b ra t lon  curve should be made f o r  every hour of 
continuous sample anal y s i  s. 

8.3 Di lu te  samples i f  they a r e  more concentrated than the  highest  
standard o r  I f  they fall  on t h e  p la teau  of  a call bra t ion  curve, 

8.4 Employ a minlmum of one blank per  sample batch t o  determine if 
contamination o r  any memory effects a r e  occurrl  ng, 

8.5 Veri f y  call b ra t1  on w l  t h  an 1 ndependentl y prepared check standard 
every 15 samples, 

8,6 Run one s p i  ke dupl 1 cate sample for every 10 samples. A dupl I cate 
sample is a sarnple brought  through t h e  e n t l r e  sample preparation and 
analyt ical  process. 

8,7 The method of s tandard  addi t ions  (see Method 7000, Section 8.7) 
shal l  be used f o r  t h e  a n a l y s i s  of  all EP extracts, on a l l  analyses submi t t e d  
as  p a r t  of a del i s t i n g  p e t i t i o n ,  and whenever a new sample matrix i s  being 
analyzed. 

9.0 METHOD PERFORMANCE 

9.1 Precision and accuracy d a t a  a r e  ava i l ab le  i n  Method 245.5 of Methods 
f o r  Chemical Analysis o f  Water and Wastes. 
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s.2 ;he data shown in Table 1 were obtained from records of state and 
contractor laboratories. The data are Intended to show the precision of the 
combined sample preparation and analysis method. 

10.0 REFERENCES 

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055, 
December 1982, Method 245.5. 

2. Gaskill, A., Compilation and Evaluation of RCRA Method Performance Data, 
Work Assignment No, 2, EPA Contract No. 68-01-7075, September 1986. 
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TABLE !. MET220 FE?FOL"S\NCE CAT;\ II 

Preparation 
Met hod 

Laboratory 
Rep1 i cates 

Emission c c n ~ r o l  dust Not known 12, 12 ug/g 
I 

Wastewater treatment sludge Not known 0.4, 0.28 ug/g 
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APPENDIX H 

Positive Impacts on Solid Waste Management 

1. Emissions from Municipal Solid Waste (MSW) Incinerators 

Solid waste source reduction initiatives, such as the CONEG Toxics in Packaging 
Model, which reduce the amount of heavy metals in consumer products and packaging 
have a positive environmental impact on emissions from MSW incinerators. For 
example, New Jersey's Mercury Emissions Standard Setting Task Force, composed of 27 
public members from industry and environmental groups and 20 staff members from 
the NJ DEPE, concluded that a combination of air quality control technologies, source 
reduction and source separation techniques will reduce mercury emissions from solid 
waste incinerators. 

Air quality control such as carbon injection or wet scrubbers were evaluated and 
found to be able to achieve between a 70% to 90% control efficiency for removal of 
mercury from the flue gases. Source reduction and source separation programs were 
also evaluated and found to be able to achieve between a 70% to a 95% removal of 
mercury in solid waste for incineration. The Mercury Emissions Task Force concluded 
that a strategy which combines 80% source reduction and 80% air quality control will 
provide for an overall 96% mercury emission reduction for the 1990's. However, the 
Report stresses the source reduction must be fully implemented if the recommended 
mercury emissions standards are to be met. 

2. Reuse of Solid Waste as a Product 

The Resource Conservation and Recovery Act (RCRA) requires that, to the 
maximum extent achievable, solid waste should be reused, as a resource. The limiting 
factor in the use or reuse of solid waste as a product becomes the heavy rhetals in the 
solid waste. Any use or more appropriately reuse of solid waste in processes such as 
composting, materials recovery or energy recovery which generates a solid waste 
derived product, results in a weight and volume reduction of the solid waste. This 
processing will increase the concentration of heavy metals in the solid waste derived 
product. The use of those solid waste derived products will be evaluated against current 
media environmental criteria that are in place in a number of states and the USEPA as 
identified in Tables one through four. 

Tables five through seven identify the trace metal composition for cadmium, lead 
and mercury in bottom and combined ash from municipal solid waste incinerators from 
a number of states. Bottom ash is a residue that remains on the grate after combustion. 
Combined ash includes both bottom ash and fly ash. Fly ash is the residue or 
particulars that are extracted from the flue gas stream as it moves through the air quality 
control systems. 



There is a significant increase in the metals concentrations between the bottom - 
and combined ash because of the fly ash concentrations enrichment. Given that the air 
quality control system for most metals are 99% efficient and because of the conservation 
of matter; a 

Cwi Vw = C, Va 

v, I )  

where, 
C, = the concentration of a heavy metal in the solid waste disposed, 
V, = the total volume of solid waste disposed, 

C, = the concentration of a heavy metal in the residual ash, 
Va = the total volume of the residual ash stream, 
i = the specific heavy metal, i.e, lead or cadmium. 

Since mass burn municipal solid waste incinerators achieve on average a 75% by a 

volume reduction; 

C 

Since current mercury control is approximately 40% to 70% efficient, the 
calculation for mercury assumes a 50% removal efficiency; 

Using the concentration levels in Appendix 2, Table 2 from New Jersey, the 
following metal concentration levels in municipal solid waste are calculated as: I 

Cswd = 61 x 25 = 15.25; 

Cse = 2173 x 25 = 543.25; and 

..L. 

These concentrations are significantly above background levels for these 
constituents. This same analysis will be valid for production, processing and use of 
MSW and sludge derived compost. In order to improve and increase the market share I 

of solid waste-derived products, an improvement in the quality of the solid waste stream 
through source reduction and source separation programs for heavy metal containing 
products and packaging must occur. The CONEG Toxics in Packaging Model probably I 

has had a positive impact in this regard. However, this impact has not been quantified. 



Table 1: Minnesota Media Environmental Criteria 

1 - Ground water quality intervention limits Minn. Rules 70352815. 
2 - Surface water standards Minn. Rules 7050. 
3 - Standards for private wells am based on the Minnesota Department of Health, Health Risk limits (HRLS). - 4 - Maximum Contaminate Levels (MCLs) for municipal drinking water supplies are based on federal drinking 
water standards. 
5 - Sewage Sludge Quality Criteria 40 CFR Part 503.13.b.3 
6 - Minnesota does not have a set criteria for cleanup at widentila or non residential sites. Rather the Minnesota 
Pollution control Agency (TvWCA) is developing a model to determine cleanup criteria based on the s-c site. 
This model is similar to one being developed by the USEPA. 

1. 

Table 2: New Hampshire Media Environmental Criteria 

11 I Cadmium I Lead I Mercury 11 

Groundwater1 

Surface Waten 
* Chronic 
* Maximum 
* Acute 

Safe Drinking Water 
* private wells3 
* muni. supply4 

Sludges 

Soils (R)6  

Soils (NR)7 

1 - NH Groundwater Protection Rules Env-Ws 410 
2 - NH Surface Water Rules Env-Ws 400 
3 - NH Water Quality Rules Env-Ws 316 
4 - Sewage Sludge Quality Criteria 40 CFR 503.13 (unless superseded by local agreements) 
5 - NH Hazardous Waste Rules Env-Wm 403.06 (residential & non-residential; standards are determined on case 
by case basis depending on proximity to water supply, health risk, etc Numbers indicate limits as ~gula ted  waste 

Cadmium 

1.25 ug/l 

1.1 ug/l 
3.9 ug/l 
7.8 ug/l 

4 ug/l 
10 ug/l 

39 mg/kg 

no set standard 

no set standard 

Groundwater1 

Surface Waten 

Safe Drinking Waten 

Sludge4 

Soils (R)5 

Soils (NR)s 

and are least stringent used). 

Lead 

5 ug/l 

3.2 ug/l 
82.0 ug/l 
164.0 ug/l 

20 ug/l 
50 ug/l 

300 mg/kg 

no set standard 

no set standard 

- - -  - 

5 ug/l 

10 ug/l 

5 ug/l 

39 mg/kg 

1 mg/l 

(same as R) 

Mercury 

.75 ug/l 

.007 ug/l 
2.4 ug/l 
4.9 ug/l 

2 ug/l 
2 ug/l 

17 mg/kg 

no set standard 

no set standard 

15 ug/l 

50 ug/l 

50 ug/l 

300 mg/kg 

5 mg/l 

(same as R) 

2 ug/l 

0.14 ug/l 

2 ug/l 

17 mg/kg 

0.2 mg/l 

(same as R) 



Table 3: New Jersey Media Environmental Criteria1 

11 I Cadmium I Lead I Mercury 11 
Groundwaten 

Surface Waten 

1 - AJI media criteria are fmm cumat NJDEPE or USEPA pnnnulgated regulations except soil criteria. The soil 
aiteria are fmm a pmposed NJDEPE d e  which was not adopted by the NJDEPE. They are cumtly utilized along 
with site specific data information and backpund conditions to establish a site specific site clean up and 
mediation criteria. 
2 - G m n d  Water Quality Standards NlAC 79-6. 
3 - Surface Water Quality Standards MAC 79-4 
4 - Safe Drinking Waster Act Standards MAC 730. 
5 - Sewage Sludge Quality Criteria 40 CFR Part 503.13.b.3. 
6 - Sod Cleanup Criteria - residential. 
7 - Soil Cleanup Criteria - non-residential. 
8 - ug/l = microgram/liter (ppb) 
9 - mg/kg = milligram/kilopm (ppm) 

Safe Drinking Water4 

Sludge (HQ)s 

Soils (R)6 

Soils (NR)7 

4 ug/l8 

10 ugll 
- - 

5 ug/l 

39 mg/kgs 

1 mglkg 

1 0  mglkg 

5 ug/l 

50 ug/l 

2 ug/l 

2 ugll 
- 

15 ug/l 

300 mglkg 

100 mglkg 

600 mg/kg 

2 ug/l 

17 mglkg 

14 mglkg 

270 mglkg 



Table 4: Rhode Island Media Environmental Criteria 

1 - G m d w a t e r  Quality Standards for GAA and Class GA (RI Rules and Regulations for Groundwater Quality). 
2 - Based on the following formulas for hardness (assumed typical hardness of 25) where H = water hardness: 

. 

Groundwater1 

Surface Water - Salt 
* Chronic 
* Acute 

Surface Waten - Fresh 
* Chronic 
* Acute 

Safe Drinking Waten 

Sludge (HQ) 
* Urban use4 
* field use 

soils 6 

* residential 
* non-residential 

Cadmium (acute) = e (1.12(1*& H)-3828) 

Cadmium(chF0nic) = e  ( 0 m W I n  W.49 
( I n &  HI-1-44 Lead (acute) = e 

Lead (chronic) = e H W W  

- 3 - Groundwater classifications of GAA or GA are considmd suitable for drinking water use without treatment. 
4 - Allowable limits for use in home gardens and landscaping. 
5 - Allowable limits for agricultural field applications. 
6 - Lead standards fmm RI Dept. of Health definitions of lead free soil (Rules and Regulations for Lead Poisoning 
Prevention Feb. 1992, ammended May 1993). RI DEM does not have soil clean-up standards The cadmium and 
m m r y  numbers represent the upper level of what is ansidered b a c k p n d  levels for RI soils. 

Cadmium 

5ug/L 

9.3 ug/l 
43 ug/l 

.38 ug/l 
.82 ug/l 

5 ug/L 

4 mg/kg 
15 mg/kg 

3.50 mg / kg 
3.50 mg/kg 

Lead 

15 ug/L 

5.6 ug/l 
140 ug/l 

.54 ug/l 
14 ug/l 

15 ug/L 

10 &kg 
500 mg/kg 

1%) mg/kg 
1% mg/kg 

Mercury 

2ug/L 

.025 ug/l 
2.1 ug/l 

.012 ug/l 
2.4 ug/l 

2 ug/L 

-2 mg/kg 
5 mg/kg 

0.50 mg/kg 
0.50 mg/kg 



TABLE 5: MN: Bottom and Combined Ash Trace Metal Composition 
for Cadmium, Lead and Mercurvl 
--- 

Bottom Ash 

1. Total composition for Hennepin Energy Resource Co., a 3,000 ton per day apaaty, mass bum faality in 
Minneapolis, MN. The numbers above are an avetage of data collected in 1991 and 1992. 
2. Combined ash is less due to process used by facility operator to lower the pH of the fly ash. 

Combined Ash 

TABLE 6: NJ: Bottom and Combined Ash Trace Metal Composition 
for Cadmium, Lead and Mercuryl 

Cadmium 

.37.6 mg/ kg 

47.85 mg/kg 

Lead 

mg/kg ( P P ~ )  

31 99 mg/ kg 

Y 

II 

1. Based on a joint resea~h project that was performed by the NJDEPE on the total metals contents of bottom and 
combined ash for Wamn County, a 400 ton per day capacity, mass bum facility in Oxford, NJ. The numbers abwe 
were collected in 1991 and 1992. 

3 

Mercury 

0.71 mg/kg 

2735 mg/ kg 

I Cadmium 

Bottom Ash 

TABLE 7: NH: Bottom and Combined Ash Trace Metal Composition 
for Cadmium, Lead and Mercurvr 

10.05 mg/ kg 

Lead I Mercury !I 
21.2 

(12.9-34.0) 

1. Was analyzed with neutron activation analysis, results alp "true totals." 
2. Was analyzed with digestion in hot nitric, results m not 'true totals" 
3. Combined ash is less due to process used by faality operator to lower the pH of the fly ash. 

d'. 

Bottom Ash1 

Combined A s h  

mg/kg @pm) 

1566 
(990-1 976) 

0.275 
(0.00-1 .O) 

Cadmium 

18 

47 

Lead 

mg/kg @pm) 

2855 

13503 

Mercury 

0.95 

7.3 

- 
I 



inszrument cetection l i m i t :  The concentration equivaient t o  a signai aue - 
:he a n a i y t e  wnlcn i s  equar t o  three tlmes the standard deviatlon of a 
i es  of 7 rep1 icate measurements of a reagent blank's slgnal a t  t h e  same 
!length. - 

Interference check samd e (XCP)  : A sol utlon containing both interfering 
and  a n a i y t e  eiements 0 7  known concentratlon that can be used t o  verlfy 
background and Interelement correction factors. I )  

In1 t i  a1 cal i bratlon veri f i cat1 on standard: A cert i  fled (EPA or other) or 
independently prepared solution used to verify the accuracy of the in i t ta l  
cal i bration. For ICP analysis, i t  must  be run a t  each wavelength used tn the 
analysis. 

Continuinq call  bratlon verlf 1 cat1 on: Used to  assure cal lbration accuracy 
during each analysis run. I t  mus t  be run for  each analyte a t  a frequency of 
10% o r  every 2 h r s  during the run, whichever I s  more frequent, It must also 
be analyzed a t  the beginning of the run and a f te r  the l a s t  analytlcal sample. 
I t s  concentration must be a t  o r  near the mid-range levels of the calibration 
curve. 

a 

Cal ibratlon standards: A series of known standad solutions used by the 
analyst f o r  calibration of the Instrument (t .e., preparatlon of the analytlcal 
curve). .I 

LI near dynamlc range: The concentratlon range over whl ch the analytical 
curve remains linear. 

I 

Preparatlon blank: A volume of Type I1 water processed through each 
sample preparatton procedure, 

Calibration blank: A volume of Type I1 water acidlfled w i t h  the same 
amounts of acids as were the standards and samples. .- 

Laboratory control standard: A volume of Type I1 water sptktd w i  t h  known I 

concentrations of analytes and carri ed through the preparatlon and analysl s 
procedure as a samle. It is used t o  manitor loss/recovery values. 

Method of standard add1 t l  on: The standard-add1 ti on technique 1 nvol yes 
the use of the unknown and the unknown plus a known amount of standaki, See 
Method 7000, Section 8.7 fo r  detailed Instructions. - 

S m l  e holdlnq tlm: -The storage tln a1 lowed between sanpl e d l 1  ectlon 
and s-1 e anal ysi s when the designated preservation and storage technlaues 
are employed. 

3.1.3 Samle Hand1 I nq and Preservation I 

Sample holding tlmes, digestion procedure and suggested collection 
volumes are l ls ted I n  Table 1. The sample volumes requlred depend upon the - 
number of  different digestion procedures necessary fcr analysts. Thls may be TABLE i .  
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