
Chapter Six 
State and Local Issues in Nanotechnology 

 
6.0 Introduction 
 
 States and local governments have been considering and have passed state 
legislation and local ordinances to address the risk of nanotechnologies to the public.  
The state of Wisconsin, in 2007, through State Rep. Berceau, proposed a statewide 
registry of nanoscale materials, disclosing their characteristics and amounts being 
produced.  In California, the State Department of Toxic Substances Control has 
considered state legislation and has developed an informational website.  In 
Massachusetts, the City of Cambridge in January 8, 2007, passed a local ordinance to 
study the feasibility of a local ordinance to regulate nanotechnology.  The City of 
Cambridge, Department of Public Health, recommended in July 2008, that an ordinance 
was not feasible at this time, and ultimately put on hold, any effort to pass local 
ordinances specifically applicable to the risks of nanotechnologies. 
 
 
6.1 City of Berkeley 
 
 Two cities have not waited for the federal government or their states to regulate 
and they have already adopted their own ordinances.  The City of Berkeley has passed an 
ordinance (Berkeley Municipal Code, §§ 15.12.040, 15.12.050, and by reference Chapter 
6.95, Division 20 of the California Health & Safety Code.).  The City of Cambridge, 
Massachusetts is considering passing an ordinance based on the Berkeley model.  This 
article discusses the City of Berkeley, California ordinance. 
 
CITY OF BERKELEY BEGINS IMPLEMENTATION OF NANOTECHNOLOGY 
ORDINANCE 
19 No. 7 Intell. Prop. & Tech. L.J. 18 (July 2007) 
Matthew T. Heartney and John L. Carlton 

Copyright © 2007 by Aspen Publishers; Matthew T. Heartney, John L. Carlton 

Prompted by concerns that a multitude of nanotechnology ventures would be lured to 
the city by the new Molecular Foundry at the University of California, in December 2006 
the City of Berkeley, CA, passed the first local ordinance regulating production and use 
of manufactured nanoparticles.  Although cited as a model for similar legislation 
elsewhere, the ordinance raised a number of issues as to its scope and application. The 
city has now issued the first instructions for compliance with the disclosure requirements 
of its ordinance.  Rather than resolving issues inherent in the ordinance, however, the 
instructions merely highlight them. 
 
The Ordinance 

The ordinance requires that: 
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All facilities that manufacture or use manufactured nanoparticles shall submit a 
separate written disclosure of the current toxicology of the materials reported, to the 
extent known, and how the facility will safely handle, monitor, contain, dispose, track 
inventory, prevent releases and mitigate such materials.  

A “manufactured nanoparticle” is defined in the ordinance to mean a “particle with 
one axis less than 100 nanometers.” Among the issues posed by the ordinance itself are 
the following: 

• The disclosure requirements apply regardless of the quantity of nanoparticles 
involved, thus subjecting even research and development programs using miniscule 
quantities of material to the full burden of compliance. 

• The definition of “manufactured nanoparticle,” if taken literally, could include even 
particles produced incidentally, rather than intentionally, implicating countless materials 
such as perfumes, pigments, diesel exhaust, and aerosols generated from frying foods. 

• No guidance is provided as to the quantity or quality of toxicity information 
required. 

• There is no assurance of protection for trade secret or other proprietary information 
disclosure of which may be required. 

• Due to the incorporation of the ordinance into the hazardous materials title of the 
Municipal Code, there is uncertainty as to whether the full array of the city's regulations 
governing the reporting, handling, and disposal of hazardous materials may apply to any 
user or manufacturer of manufactured nanoparticles.  
 
The Guide for Reporting Under the Ordinance 

The city recently issued a three-page “Introduction to Manufactured Nanoscale 
Material Health and Safety Disclosure For the reporting period June 1, 2007-- June 2, 
2008” (the Guide), containing instructions for compliance with the reporting 
requirements of the ordinance. The first reports were due June 1, 2007. Few of the issues 
inherent in the ordinance are substantially clarified in the Guide. 
 
Application Only to Engineered Nanoparticles 

Perhaps intending to address criticism that the ordinance applies not just to 
engineered nanoparticles but also to those produced incidentally and unintentionally, the 
Guide states that the reporting requirements apply to facilities that produce or handle 
“manufactured nanoscale materials” and notes parenthetically that such materials are 
“defined as manufactured chemicals that are engineered and which have one dimension 
less than 100 nanometers.” The term “manufactured nanoscale materials” does not appear 
in the ordinance itself, nor does the referenced definition. If this change in terminology 
was intentional, it may indicate that the city will narrowly construe the ordinance to apply 
only to engineered nanoparticles. 
 
Scope of Compliance 

The Guide identifies several broad categories of information required in the reports. 
In several important respects the reporting requirements may be virtually impossible to 
satisfy. 
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• General Information: Nine types of “general information” must be included in the 
reports, most of which will not be problematic. However, in at least one area, compliance 
may very difficult. The report must describe “the physicochemical properties of the 
nanoscale material,” including “available information” about “chemical form ..., purity, 
particle dimensions, prediction of surface area with approximate mass, shape, 
aggregation potential, water solubility, flammability, flash point, and reactivity.” For 
many nanoscale materials, much of this information will be unknown, or may be the 
object of ongoing research. The extent to which unpublished or ongoing research may be 
deemed “available” for purposes of compliance remains unclear. 

• Toxicology: The report must contain “toxicological information” about the 
nanoscale material, including, “if available,” information about inhalation toxicity, 
dermal penetration, and/or toxicity, and oral toxicity, utagenicity/genotoxicity, and 
reproductive toxicity, effects on organisms, biopersistance and bioaccumulation potential. 
At this time, information of this sort is virtually unknown with regard to many, and 
perhaps most, nanoscale materials. Nanoparticle toxicity is increasingly the subject of 
worldwide research efforts, both governmental and otherwise, and is likely to be beyond 
the capabilities of all but the largest enterprises seeking to develop practical applications 
for nanoscale materials. The extent to which such information will be deemed “available” 
for purposes of compliance with the city's disclosure ordinance is uncertain. 

• Occupational and Environmental Protection: The information required in this 
category is fairly obvious and for the most part should not present an unreasonable 
obstacle to compliance. However, because the nature and level of any toxicity, as well as 
potential exposure pathways, for most nanoscale materials remain highly uncertain and 
the subject of ongoing research, specification of safe-handling information may be 
largely speculative in many instances. 
 
Control Band Measures 

The Guide states that, “[i]n an effort to contain costs for reporting, we recommend a 
system of prioritizing high-risk activities into control bands as listed in the guidance 
below.” Elaborating on this, the Guide states further: 

This requires conducting an internal audit to evaluate exposure potentials of your 
nanoscale materials throughout their lifecycle, from the point of generation or receipt to 
disposal. If an exposure potential is present you must review the published data on the 
toxicity of the nanoscale materials in question. We recommend you use health 
professionals for this task. Based on the band of risk you identify in this evaluation, you 
should take appropriate measures to protect workers and the environment. If an exposure 
potential is present but insufficient toxicological information is available, a precautionary 
approach should be taken which assumes that the material is toxic. 

The Guide then describes the suggested “control bands” into which each nanoscale 
chemical should be categorized: 

Band 1: Low potential toxicity and no exposure pathway. Little or moderate control 
measures. 

Band 2: Moderate potential toxicity and exposure pathways. Moderate levels of 
control measures. 

Band 3: High potential for toxicity and possible exposure pathways. High levels of 
control measures. 
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Band 4: Unknown toxicity and possible exposure pathways. High levels of control 
measures. 

• Costs of Compliance: While the city has proposed this “control band” regime 
ostensibly to save costs, there appears little likelihood it will do so. First, review of the 
published literature on toxicity will necessarily be a difficult and time-consuming task. 
Even though little is currently known about the toxicity of specific nanoscale materials, 
much research is being done and the volume of literature will inevitably increase 
significantly over time. Moreover, because the nature of nanoscale toxicity can depend on 
multiple variables besides chemical composition and mass, the range of potentially 
relevant literature may be uncertain and vast. The Guide recommends using “health 
professionals” for this task, which will necessarily increase the expense. Research 
enterprises or startup businesses may lack the substantial resources needed to fully 
implement such a program, potentially leading to inaccurate risk assessments and 
undermining small companies' ability to compete in the nanotechnology market.  

• Precautionary Approach: Perhaps the most notable aspect of the Guide is the 
approach recommended when available information is insufficient to assess toxicity and 
exposure pathways. Given the nascent state of research in these areas, this approach is 
likely to apply to many nanoscale materials for some time. Under the precautionary 
approach as framed by the Berkeley Toxics Management Division, in the absence of 
sufficient information to assess toxicity and exposure pathways, nanoscale materials must 
be assumed to have a high potential toxicity and possible exposure pathways, requiring 
high levels of control measures. 

Unlike larger scale materials, where chemical composition and mass most commonly 
correlate with toxicity, nanoscale materials may or may not be toxic depending upon a 
variety of other characteristics, such as size, the ratio of surface area to mass, shape, and 
coatings. Assessing the environmental, safety, and health effects of particular nanoscale 
materials has become a global research effort, funded by national and international 
governments and institutions. No scientific basis is cited for the presumption of high 
toxicity underlying the city's precautionary approach to use and handling of nanoscale 
materials. That presumption will inevitably increase the cost of handling such materials, 
potentially rendering it uneconomical for all but the largest entities. 
 
Potential Conflicts 

The promise of nanotechnology--an umbrella term encompassing an assortment of 
technologies involving the creation and manipulation of particles and structures having at 
least one dimension in the range of one to 100 nanometers--has been widely recognized. 
Governments around the world are investing billions of dollars in research and 
development of nanotechnology. Also widely recognized is the potential for 
environmental, health, and safety risks attending these new technologies and materials, 
and increasing attention is being directed toward funding research into such risks. 
Although the Berkeley ordinance was touted by the City Council as striking a balance 
between pursuing the benefits of nanotechnology while protecting against its risks, the 
underlying presumption that any amount of nanoscale materials is potentially highly toxic 
belies that claim. Local legislation, such as the Berkeley ordinance, formulated hastily 
and without substantial scientific basis threatens to impose a hodgepodge of differing and 
potentially inconsistent requirements around country. Such efforts may substantially 
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hinder progress in nanotechnology, and frustrate the purposes of the NNI and other 
initiatives. Yet such local legislation may provide little meaningful protection to local 
consumers and residents. These developments should be closely monitored by companies 
and researchers involved in nanotechnology. 
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6.2 City of Cambridge 
 
 In 2007, the City Council asked the City Manager to review the Berkeley 
nanotechnology ordinance to determine whether Cambridge should have such an 
ordinance.   
 
 In July 2008, the City of Cambridge, Department of Public Health developed a 
report and concluded that: 
 

In recognition of the limited health effects data and the absence of a clear consensus on 
best practices and standards for engineered nanomaterials, the Cambridge Public Health 
Department, in collaboration with the Cambridge Nanomaterials Advisory Committee, 
does not recommend that the City Council enact a new ordinance regulating 
nanotechnology at this time.  

The Cambridge Public Health Department, in collaboration with the Cambridge 
Nanomaterials Advisory Committee, does recommend that the City of Cambridge take 
the following steps to gain a better understanding of the nature and extent of 
nanotechnology-related activities now underway within the city, to encourage research 
institutions and firms within the growing nanotechnology sector to share and improve 
practices leading to safe management of engineered nanomaterials, and to improve 
community access to the best available health and safety information as it relates to 
consumer products containing engineered nanomaterials:  

 Establish an inventory of facilities that manufacture, handle, process, or store 
engineered nanoscale materials in the city, in cooperation with the Cambridge 
Fire Department and the Local Emergency Planning Committee.  

 Offer technical assistance, in collaboration with academic and nanotechnology 
sector partners, to help firms and institutions evaluate their existing health and 
safety plans for limiting risk to workers involved in nanomaterials research and 
manufacturing.  

 Offer up-to-date health information to residents on products containing 
nanomaterials and sponsor public outreach events.  

 Track rapidly changing developments in research concerning possible health 
risks from various engineered nanoscale materials.  

 Track the evolving status of regulations and best practices concerning engineered 
nanoscale materials among state and federal agencies, and international health 
and industry groups.  

 Report back to City Council every other year on the changing regulatory and 
safety landscape is it relates to the manufacture, use, and investigation of 
nanomaterials.  

Posted on July 28, 2008 

http://www.cambridgepublichealth.org/policy-practice/nano_policy.php  
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6.3 States 

 6.3.1.  California 
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COMPANY NAME & ADDRESS    Via: Certified Mail & E-Mail COMPANY NAME & 
ADDRESS    Via: Certified Mail & E-Mail  

 
Department of Toxic Substances Control  

 

  
  

Maureen F. Gorsen, Director  
1001 “I” Street  
P.O. Box 806  
Sacramento, California  95812-0806  
 
Linda S. Adams   
Secretaryfor   
Environmental Protection   
 
Arnold SchwarzeneggerArnold Schwarzenegger 
Governor Governor Governor  

 

   
Re: Chemical 
Information Call-In 
Re: Chemical 
Information Call-In  

 Carbon Nanotubes Carbon Nanotubes  
   

Dear Mr/Ms (CONTACT NAME) or Environmental Manager: Dear Mr/Ms (CONTACT 
NAME) or Environmental Manager:  

   
This notice serves to announce that the California Department of Toxic Substances Control 
(DTSC/Department) is requiring information regarding analytical test methods, fate and 
transport in the environment, and other relevant information from manufacturers of carbon 
nanotubes.  The term "manufacturers” includes persons and businesses that produce carbon 
nanotubescarbon nanotubes in California or import carbon nanotubes into California for sale. 
This notice serves to announce that the California Department of Toxic Substances Control 
(DTSC/Department) is requiring information regarding analytical test methods, fate and 
transport in the environment, and other relevant information from manufacturers of carbon 
nanotubes.  The term "manufacturers” includes persons and businesses that produce  in 
California or import carbon nanotubes into California for sale.  

   
DTSC is exercising its authority under California Health and Safety Code, Chapter 699, 
sections 57018-57020.  They are intended to make information on the fate and transport, 
detection and analysis, and other information on chemicals more available.  The law places 
the responsibility to provide this information to the Department on those who manufacture or 
import the chemicals.  California Health and Safety Code section 57019, subdivision (d)(2) 
requires that the information requested be provided to DTSC within one year of the date of 
this letter.   DTSC is exercising its authority under California Health and Safety Code, 
Chapter 699, sections 57018-57020.  They are intended to make information on the fate and 
transport, detection and analysis, and other information on chemicals more available.  The 
law places the responsibility to provide this information to the Department on those who 
manufacture or import the chemicals.  California Health and Safety Code section 57019, 
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subdivision (d)(2) requires that the information requested be provided to DTSC within one 
year of the date of this letter.    

   
Carbon nanotubes (CNTs) are of interest to DTSC because they are in use commercially and 
because data on analytical methods, toxicity, physicochemical properties, and fate and 
transport are largely unavailable.  Recent research on the potential impacts to the 
environment, workers and the public have highlighted issues in manufacturing and fate and 
transport that DTSC should consider.  One study by Massachusetts Institute of Technology 
(MIT) detected 15 different aromatic hydrocarbons including 4 different polyaromatic 
hydrocarbons (PAHs) when they manufactured CNTs from a carbon vapor source using 
chemical vapor deposition.  Another study by researchers at the Georgia Institute of 
Technology found that the fate of CNTs spilled into groundwater and the ability of municipal 
filtration systems to remove CNTs from drinking water is dependent on the characteristics of 
the water such as pH, natural organic content, etc.  The chemical call-in program will help 
develop the existing body of information on carbon nanotubesmanufactured CNTs from a 
carbon vapor source using chemical vapor depositionthe fate of CNTs spilled into 
groundwaterexisting body of information on carbon nanotubes needed to better protect 
human health and the environment. Carbon nanotubes (CNTs) are of interest to DTSC 
because they are in use commercially and because data on analytical methods, toxicity, 
physicochemical properties, and fate and transport are largely unavailable.  Recent research 
on the potential impacts to the environment, workers and the public have highlighted issues 
in manufacturing and fate and transport that DTSC should consider.  One study by 
Massachusetts Institute of Technology (MIT) detected 15 different aromatic hydrocarbons 
including 4 different polyaromatic hydrocarbons (PAHs) when they .  Another study by 
researchers at the Georgia Institute of Technology found that  and the ability of municipal 
filtration systems to remove CNTs from drinking water is dependent on the characteristics of 
the water such as pH, natural organic content, etc.  The chemical call-in program will help 
develop the  needed to better protect human health and the environment. 
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On August 12, 2008, DTSC made its’ initial presentation on plans under Health and Safety 
Code, Chapter 699, Section 57018 – 57020, along with the U.S. EPA’s Office of Pollution 
Prevention and Toxics Chemical Control Division, at the Nanomaterials Stewardship 
Seminar sponsored by the International Association of Nanotechnology (IANANO) in San 
Jose, California.  This was followed up by contact with various companies.  The general 
announcement of DTSC’s interest in carbon nanotubes was posted on our internet web site on 
October 24, 2008.  On October 27, 2008, DTSC participated in a Nanomaterials Stewardship 
workshop again hosted by the International Association of Nanotechnology in San Francisco, 
California.  On December 12, 2008, DTSC hosted a workshop at DTSC’s regional office in 
Berkeley, California.  Initial questions for producers and importers of carbon nanotubes were 
presented and discussed with attendees.  

  
In the initial phase of data call-in, DTSC is requiring the following information:  
  What is the value chain for your company?  For example, in what products 
are your carbon nanotubes used by others?  In what quantities?  Who are your 
major customers?  
  What sampling, detection and measurement methods are you using to 
monitor (detect and measure) the presence of your chemical in the workplace and 
the environment?  Provide a full description of all required sampling, detection, 
measurement and verification methodologies.  Provide full QA/QC protocol.   
  What is your knowledge about the current and projected presence of your 
chemical in the environment that results from manufacturing, distribution, use, and 
end-of-life disposal?  
  What is your knowledge about the safety of your chemical in terms of 
occupational safety, public health and the environment?  
  What methods are you using to protect workers in the research, development 
and manufacturing environment?  
  When released, does your material constitute a hazardous waste under 
California Health &Safety Code provisions?  Are discarded off-spec materials a 
hazardous waste?  Once discarded are the carbon nanotubes you produce a 
hazardous waste?  What are your waste handling practices for carbon nanotubes?  
 

  
DTSC has identified manufacturers who produce or import carbon nanotubes in California.  
Currently, the list includes academic institutions doing CNT research and those 
manufacturers who are involved in producing or importing carbon nanotubes in their 
chemical form.  This call-in also includes companies outside California who may export 
carbon nanotubes into the State.  Initially, we have not included manufacturers who import 
products containing carbon nanotubes; however, we may expand the list of manufacturers in 
the future to include product manufacturers.  The current DTSC list of manufacturers is 
posted at 
http://www.dtsc.ca.gov/TechnologyDevelopment/Nanotechnology/index.cfm#Chemical_Info
rmation_Call-in:_Carbon_Nanotubes.  Printed on 

Recycled 
Paper  
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If you are aware of other institutions and manufacturers who should be party to this request, 
we welcome your insights.  If you feel your institution or organization should not be a party 
to this request, you should notify the Department in writing and state your reasons for not 
being included.  

  
The Department wants to meet jointly with all manufacturers quarterly to aid collaboration 
and focus research efforts as necessary.  It is the Department’s intent to apply for National 
Nanotechnology Initiative (NNI) grant funds, or other financial support that may be 
available, to supplement the efforts of the manufacturers and the academic researchers.  
There is no guarantee of grant funds.  In any event, each company and institution is required 
to provide the requested information independently or via some formal collaborative 
organization within that time frame.  

  
You are required to provide any or all information, with supporting references, prior to the 
deadline so DTSC can evaluate the information, build a public record of compliance for each 
submitting organization, and better craft our grant proposal.  At your request, DTSC can 
exercise the “Trade Secret” provisions of H&S Code Sec. 57020.  DTSC has posted our 
research bibliography on our web site which will be updated as new information is compiled, 
and as information is received from manufacturers.  Our intent is that the information will be 
utilized to support sound science and safety in chemical practices by regulatory agencies, 
manufacturers, researchers, product developers, and consumers.  Information on this 
chemical call-in can be found at:  
http://www.dtsc.ca.gov/TechnologyDevelopment/Nanotechnology/index.cfm  

  
This announcement is the formal information request, and manufacturers subject to the 
statute are required to provide the information to DTSC within 365 days.  We look forward to 
working with this important and emerging industry.  Should you have questions or 
comments, please feel free to contact our team:  

  
William P. Ryan, P.E. at bryan@dtsc.ca.gov or 916/322-5919    
Stan Phillippe, P.E. at sphillip@dtsc.ca.gov or 916/322-5347    

  
Sincerely,  
  
Jeffrey Wong, Ph.D.  
Chief Scientist, DTSC  
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