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Sttphrntr Mou1lon·Pctus 
M11<1 

Ken \\'a<hltl 
Vx:t~~h~ 

Clony lion 
0.A.i:'lC~:.lkr 

September 20, 20 I 0 

Kori Pister, Choir 
Susan Hockwood, Execulivc Dircclor 
Califomin Council 011 Science and Teclmology 
I 130 K Street, Suite 280 
Sacramento, CA 95814·3965 

Dear Chair Piste! and Ms. Hackwood: 

Sh11m Mmh1ll 
0,,1.""Ki'ir..:.rr.t..1 

A~rn.-Ba:mun 
Q .. .tr".C: l"rr,ur.~t 

J&mn C. McCrnn 
C~tt-~!t\iS,U 

On behalf of the Mill Valley City Council, I 11111 writing to support Asscmbiymember Jured 
Huffrifan's m111cst for 11 study by the California Council on Science and Technology (CCST) to 
speQiflcaily detcnninc whether Fedenil Communicotions Commission (FCC) standards for 
Pacific Oas and meclric (PG&E) Smart Meters ore sufficicnlly proteclive of public health. 

This request Is in response to the many concerns a11d questions that have been raised by Mill 
Valley reside11ts relating to potential negative health effects from SmnrtMeters. Mill Volley 
residents have expressed their concems that these dc1•iccs, which arc rei,'lllaled by the Cnlifomin 
Public Ulililies Commission (CPUC), emit levels of radintion that may be hnnnful to public 
health, espcciAlly with co11sidcra1ion to the long·tenn ond cu11ml11tive impacts of the devices. 
The CPUC rnainteins that SmertMclers emit radinlion well below the FCC-eslablished safety 
standards, mu.I have therefore not ordered PO&E to halt the ins1all11lion of the odvanced metering 
devices. 

Critics argue that the safety standards dcten11incd by the FCC arc not sufficient and specifically 
not designed to protect the public from health problems under the circumstances which the 
meters will be used. The FCC standards, they claim, do not take into consideration long·tcnn 
and cumulative exposures lo these devices. 

The.City of Mill Vnlley City Council therefore join Asscmblymember Huffmnn in rcquesling the 
CCST undertnke o Sindy lo specifically dclem1ine whether FCC stru1dnrds for SmertMclers arc 
sufficiently protective of public heallh, taking into nccou11t current exposure levels to 
rediofrcqucncy ond electromegnetie fields, ond further to ossess whether nddilionnl technology 

l 
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specific stt1ndards are needed for SniartMctcrs nnd other devices that arc conunonly found in and 
around ho1nes, to ensure adequate protection fron\ adverse health off eels. 

Thank you for your consideration. 

Sincerely, 

Stephanie Moulton-Peters, Mayor 
CilyofMill Valley 

Cc: Mill Valley City Council 
Asscmblymembcr Jared Huffn1an 
Joshua To\vnscnd, PO&E Public Affairs Manager 
Marzia Zafar, CPUC Business and Com1nunity Outreach Division Manager 
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AppendiK B - Project Process 

CCST Smart Meter Project Approach 
Assembly Member Huffman (Marin} (July 30, 2010 letter} and Assembly Member 
Monning (Santa Cruz} (September 17, 2010 letter} requested CCST's assistance In 
determining If there are health safety Issues regarding the new SMART meters being 
Installed by the utilities. In addition, the City of Mill Valley sent a letter to CCST 
(September, 2010) In support of Mr. Huffman's request. (Appendix A - letters} 

The CCST Executive Committee appointed a Smart Meter Project Team that oversaw the 
development of a response on the Issue (Appendix C}: 

0 Rollin Richmond (Chair}, President Humboldt State University, CSU 
0 Jane Long, Associate Director at Large, Global Security Directorate Fellow, Center 

for Global Security Research Lawrence Livermore National Laboratory 
• Emir Macari, Dean of Engineering and Computer Science, California State 

University, Sacramento and Director of the California Smart Grid Center 
• Patrick Mantey, Director, CITRIS @Santa Cruz 
• Ryan McCarthy, 2009 CCST Science and Technology Polley Fellow 
0 Larry Papay, CEO, PQR, LLC, mgmt consulting firm 
• David Wlnlckoff, Assistant Professor of Bioethics and Society, Department of 

Environmental Science, Policy and Management, UC Berkeley 
• Paul Wright, Director, UC Center for Information Technology Research In the 

Interest of Society (CITRIS} 

In addition to those on the project team, CCST approached over two dozen technical 
experts to contribute their opinion to Inform CCST's response. The experts were referred 
from a variety of sources and were vetted by the Smart Meter Project Team. Efforts 
were made to include both biological and physical scientists and engineers to help 
provide broad context and perspective to the response. Many of the experts approached 
Indicated they did not time to provide a written response however they provided 
references to additional experts and/or literature for review. A few experts Identified 
were not asked to contribute due to affiliations that were felt to be a conflict of Interest. 
Experts were asked to provide written comment on two Issues, to provide referral to 
other experts, and to suggest literature that sliould be reviewed. Appendix D provides a 
list of those experts who provided written comment. 

Smart Meter Project Team members and the experts providing written technical Input 
completed a conflict of interest disclosure form to reveal any activities that could create 
the potential perception of a conflict. 

In addition to written and oral Input from technical experts, CCST Identified relevant 
reports and other sources of Information to Inform the final report. This material can be 
found listed in Appendix E and on a CCSTwebsite: hlli!:Uccst.us/projects/smart/. 
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Peer Review: After the draft report was vetted in great detail by the Smart Meter Project 
Team, It was forwarded to the CCST Board and Council for peer review. 

Public Comment: Comments on the January 2011 draft of this report were solicited from 
the public. The report was posted to the CCST website to allow the general public to 
easily comment. Many very thoughtful and Informed comments were received. All 
public comments were reviewed and taken Into consideration as this final report was 
completed. 
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A11pendl>< c- Project Team 

The California Council on Science and Technology adheres to the highest standards to 
provide independent, objective, and respected work. Board and Council Members review 
all work that bears CCST's name. In addition, CCST seeks peer review from exiernal 
technical e><perts. The request for rigorous peer review results In a protocol that ensures 
the specific Issue being addressed is done so in a targeted way with results that are clear 
and sound. 

In all, this report reflects the Input and expertise of nearly 30 people In addition to the 
1>roject team. Reviewers include experts from academia, industry, national laboratories, 
and non-profit organizations. 

We wish to extend our sincere appreciation to the project team members who have 
helped produce this report. Their expertise and diligence has been invaluable, both In 
rigorously honing the accuracy and focus of the work and in ensuring that the 
perspectives of their respective areas of expertise and Institutions were taken Into 
account. Without the insightful feedback that these experts generously provided, this 
report could not have been completed. 

Rollin Richmond, Smart Meter Project Chair, CCST Board Member 
President Humboldt State University, CSU 

Prior to Richmond's appointment at Humboldt State University in 2002, he had a 
distinguished career as a faculty member, researcher In evolutionary biology and 
academic administrator. Richmond received a Ph.D. In genetics from the 
Rockefeller University and a bachelor's degree in zoology from San Diego State 
University. Dr. Richmond's career has Included: Chairperson of biology at Indiana 
University, founding Dean of the College of Arts and Sciences at the University of 
South Florida, Provost at the State University of New York at Stony Brook, and 
Provost and Professor of Zoology and Genetics at Iowa State University. He was 
named the sixth President of Humboldt State University In July of 2002. Dr. 
Richmond Is a fellow of the American Association for the Advancement of Science 
and a member of Phi Beta Kappa. His research Interests are in evolutionary 
genetics. 

Jane long, CCST's California's Energy Future Project Co-Chair and CCST Sr. Fellow 
Associate Director at Large, Global Security Directorate Fellow, Center for Global Security 
Research Lawrence Livermore National Laboratory 

Dr. long Is the Principal Associate Director at large for Lawrence Livermore 
National Laboratory working on energy and climate. She is also a Fellow in the 
LLNL Center for Global Strategic Research. Her current Interests are In reinvention 
of the energy system In light of climate change, national security issues, economic 
stress, and ecological breakdown. She holds a bachelor's degree In engineering 
from Brown University and Masters and Ph.D. from UC Berkeley. 
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Patrick Mantey 
Director, UC Center for Information Technology Research In the Interest of Society {CITRIS} 
@Santa Cruz, University of California, Santa Cruz 

Mantey holds the Jack Baskin Chair In Computer Engineering and was the 
founding Dean of the Jack Baskin School of Engineering. He Is now the director of 
CITRIS at UC Santa Cruz and of ITI, the Information Technologies Institute in the 
Baskin School of Engineering. In 1984, he joined the UCSC faculty to start the 
engineering programs, coming from IBM where he was a senior manager at IBM 
Almaden Research. His research Interests Include system architecture, design, 
and performance, simulation and modeling of complex systems, computer 
networks and multimedia, real-time data acquisition, and control systems. 
Mantey Is a Fellow of the Institute of Electrical and Electronics Engineers. His 
current projects at CITRIS include the Residential Load Monitoring Project and 
work on power distribution system monitoring and reliability. Mantey received 
his B.S. {magna cum laude) from the University of Notre Dame, his M.S. from the 
University of Wisconsin-Madison, and his Ph.D. from Stanford University, all In 
electrical engineering. He Is a Fellow of the Institute of Electrical and Electronics 
Engineers {IEEE). 

Emir Jose Macari 
Dean of Engineering and Computer Science, Ca/ifornla State University, Sacramento and 
Director of the California Smart Grid Center 

Prior to his appointment as dean at CSU Sacramento, Macari was dean of the 
College of Science, Mathematics and Technology at the University of Texas at 
Brownsville. Prior to that, he served as the program director for the Centers of 
Research Excellence In Science and Technology at the National Science 
Foundation. From 1999-2001 he served as the Chair and Bingham C. Stewart 
Distinguished Professor In the Department of Civil and Environmental Engineering 
at Louisiana State University. At the Georgia Institute of Technology he taught 
both engineering and public policy and at the University of Puerto Rico he was a 
professor and director of Civil Infrastructure Research Center. He has also worked 
as a civil engineer In private Industry and has been a fellow at NASA. Macari holds 
both a doctorate and a master's degree In civil engineering geomechanlcs from 
the University of Colorado. He has a bachelor's degree in civil engineering 
geomechanlcs from Virginia Tech University. 

Larry Papay CCST Board Member 
CEO, PQR, LLC; mgmt consulting firm 

Papay Is currently CEO and Principal of PQR, LLC, a management consulting firm 
specializing In managerial, financial, and technical strategies for a variety of 
clients In electric power and other energy areas. His previous positions Include 
Sector Vice President for the Integrated Solutions Sector, SAIC; Senior Vice 
President and General Manager of Bechtel Technology & Consulting; and Senior 
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Vice President at Southern California Edison. Papay received a B.S. in Physics 
from Fordham University, a M.S. in Nuclear Engineering from MIT, and a Sc.D. In 
Nuclear Engineering from MIT. He Is a member of the National Academy of 
Engineering and served on Its Board of Councilors from 2004-2010. He served as 
CCST Council Chair from 2005 through 2008, after which he was appointed to the 
Board. 

David E Wlnlckoff 
Associate Professor of Bioethics and Society, Department of Environmental Science, Policy 
and Management, UC Berkeley 

David Winickoff (JD, MA) Is Associate Professor of Bioethics and Society at UC 
Berkeley, where he co-directs the UC Berkeley Science, Technology and Society 
Center. Trained at Yale, Harvard Law School, and Cambridge University, he has 
published over 30 articles In leading bioethics, biomedical, legal and science 
studies journals such as The New England Journal of Medicine, the Yale Journal of 
International Law, and Science, Technology & Human Values. His academic and 
policy work spans topics of biotechnology, Intellectual property, geo-englneerlng, 
risk-based regulation, and human subjects research. 

Paul Wright 
Director, UC Center for Information Technology Research In the Interest of Society {CITRIS} 

As Director of CITRIS Wright oversees 1>rojects on large societal problems such as 
energy and the environment; IT for healthcare; and Intelligent Infrastructures 
such as: public safety, water management and sustainability. Wright Is a professor 
in the mechanical engineering department, and holds the A. Martin Berlin Chair. 
He is also a co-director of the Berkeley Manufacturing Institute (BMI) and co
director of the Berkeley Wireless Research Center (BWRC). Born In London, he 
obtained his degrees from the University of Birmingham, England and came to 
the United States In 1979 following appointments at the University of Auckland, 
New Zealand and Cambridge University England. He is also a member of the 
National Academy of Engineering. 

Ryan McCarthy 
Science and Technology Policy Fellow, California Council on Science and Technology 

McCarthy recently completed the CCST Science and Technology Policy Fellowship 
In the office of California Assembly Member Wilmer Amina Carter, where he 
advised on Issues associated with energy, utilities, and the environment, among 
others. McCarthy holds a master and doctorate degree In civil and environmental 
engineering from UC Davis, and a bachelor's degree In structural engineering from 
UC San Diego. His expertise lies In transportation and energy systems analysis, 
speclflcally regarding the electricity grid In California and Impacts of electric 
vehicles on energy use and emissions In the state. 
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Appendix D - Written Submission Authors 

Written Input Received from: 

Phvslcal Sciences/Engineers 
Kenneth Foster, Professor, Department of Bioengineering, University of Pennsylvania 
Rob Kavet, Physiologist/Engineer, Electric Power Research Institute (EPRI) 

Biologlsts/medlcal 
De-Kun LI, MD, Ph.D., Senior Reproductive and Perinatal Epidemiologist, Division of 

Research, Kaiser Foundation Research Institute, Kaiser Permanente 
Asher Sheppard, Ph.D., Asher Sheppard Consulting, trained In physics, environmental 

medicine, and neuroscience 
Magda Havas, B.Sc., Ph.D., Environmental & Resource Studies, Trent University, 

Peterborough, Canada 
Cindy Sage, MA, Department of Oncology, University Hospital, Orebro, Sweden and Co

Editor, Biolnitiatlve Report 
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A1>pendil< E ~ Additional Materials Consulted 
All sources can be accessC?d through th<? CCST WC?bsite at http:/Lccst.us/projcc.l s/smart/ 

/\mc1'lcan Academy of Pedlatl'lcs 
0 The Sensitivity of Children to Electromagnetic 1=ields American Academy of 

Pediatrics (August 3, 2005) 

Austrnllan nacllation Protection and Nuclear Safety Agency (Allf>ANSA} 
0 www.arpansa.gov.au Australian Radiation Protection and Nuclear Safety Agency 

(AIWANSA) 
0 Radiation Protection - Committee on Electromagnetic Energy Public Health Issues 

(fact Sheet) 
Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) (May 
2010) 

0 Radiation Protection - Mobile Telephones and Health Effects 
Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) (June 25, 
2010) 

Bushberc, Jerrold - Written Submission 
0 Background on the Thennal vs. Non-thermal Exposure and Health Issue 

Jerrold Bushberg 

Documents from the California Department of Public Health (CDPH) 
• Correspondence Provided by Rick Kreutzer, California Department of Health 

Rick Kreutzer, California Department of Public Health (March 10, 2011) 
0 Mixed Signals About Cellphones' Health Risks Hang Up Research 

The Chronicle (September 26, 2010) 
0 Summary of the literature: What do we Know About Cell Phones and Health? 

(July 20, 2010) 
0 Brain Tumor Risk in Relation to Mobile Telephone Use: Results of the 

INTERPHONE International Case - Control Study 
Oxford University Press (March 8, 2010) 

0 Mobile Phones and Health 
U.K. Department of Health 

0 Late Lessons from Early Warnings: Towards Realism and Precaution with EMF? 
David Gee, European Environment Agency, (January 30, 2009) 

0 Statement of Finnish Radiation and Nuclear Safety Authority (STUI<) Concerning 
Mobile Phones and Health 
Radiation and Nuclear Safety Authority - STUK (January 7, 2009) 

° Fact Sheet: Children and Safe Cell Phone Use 
Toronto Public Health (July 2008) 

° Children and Mobile phones: The Health of the Following Generations In Danger 
Russian National Committee on Non-Ionizing Radiation Protection (Aprll 14, 2008) 

0 AFSSE Statement on Mobile Phones and Health 
French Environmental Health and Safety Agency- AFSSE (Aprll 16, 2003) 
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Committee on Man and Radiation (COMAR) 
• IEEE Engineering In Medicine and Biology Society Committee on Man and 

Radiation (COMAR) 
• COMAR Technical Information Statement the IEEE Exposure Limits for 

Radiofrequency and Microwave Energy 
IEEE Engineering in Medicine and Biology Magazine (April 2005) 

Commonwealth Club of California 
• Commonwealth Club of California - The Health Effects of Electromagnetic Fields 

(Video) (November 18, 2010) 

r:lectrlc Power Research Institute (EPRI) 
• emf.eprl.com EMF/RF Program at EPRI 
• Radio-Frequency Exposure Levels from Smart Meters: A Case Study of One Model 

Electric Power Research Institute (EPRI) (February 2011) Final Report 
• Radio-Frequency Exposure Levels from SmartMeters Draft 

Electric Power Research Institute (November 2010) Draft Report - accessed via 
the Internet December 2010 

• Perspective on Radio-Frequency Exposure Associated With Residential Automatic 
Meter Reading Technology 
Electric Power Research Institute (EPRI) (February 22, 2010) 

• Testing and Performance Assessment for Field Applications of Advanced Meters 
Electric Power Research Institute (EPRI) (December 4, 2009) 

• Overview of Personal Radio Frequency Communication Technologies 
Electric Power Research Institute (EPRI) (September 9, 2008) 

• Characterizing and Quantifying the Societal Benefits Attributable to Smart 
Metering Investments 
Electric Power Research Institute (EPRI) (July 2008) 

• Metering Technology 
Electric Power Research Institute (June 20, 2008) 

• The Blolnitlatlve Working Group Report 
Electric Power Research Institute (EPRI) (November 23, 2007) 

• An Overview of Common Sources of Environmental Levels of Radio Frequency 
Fields 
Electric Power Research Institute (EPRI) (September 2002) 

Environmental Protection Agency 
• United States Environmental Protection Agency's Response to Janet Newton 

(March 8, 2002) 
• United States Environmental Protection Agency's Response to Jo-Anne Basile 

(September 16, 2002) 

l:pldemlology 
0 Prenatal and Postnatal Exposure to Cell Phone Use and Behavioral Problems In 

Children 
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Epidemiology July 2008 - Volume 19 - Issue 4 - pp 523-529 

European Journal of Oncology - Ramazzlnl Institute 
• Non-Thermal Effects and Mechanisms of Interaction between Electromagnetic 

Fields and Living Matter 
(2010) 

Federal Communications Commission 
0 Radio Frequency Safety FAQ's 
• RF Safety Page 
• Statement Provided by Robert Weller Regarding FCC Regulations 

Robert D. Weller, Chief, Technical Analysis Branch, Office of Engineering and 
Technology, Federal Communications Commission (February 3, 2011) 

• Federal Communications Commission Response to Cindy Sage 
(August 6, 2010) 

• FCC Certifications 
o FCC Certification for the Silver Spring Networks Devices - September 28, 

2009 
o FCC Certification for the Silver Spring Networks Devices - September 28, 

2009 
o FCC Certification for the Sliver Spring Networks Devices - September 4, 

2007 
o FCC Certification for the Silver Spring Networks Devices - July 6, 2007 

• Questions and Answers about Biological Effects and Potential Hazards of 
Radiofrequency Electromagnetic Fields 
Federal Communications Commission Office of Engineering & Technology (August 
1999) 

0 Evaluating Compliance with FCC Guidelines for Human Exposure to 
Radiofrequency Electromagnetic Fields 
Federal Communications Commission Office of Engineering & Technology (August 
1997) 

Food and Drug Administration 
0 No Evidence Linking Cell Phone Use to Risk of Brain Tumors 

U.S. Food and Drug Administration (May 2010) 

Health Protection Agency 
0 Wi-FI 

Health Protection Agency (Last reviewed: October 26, 2009) 
• Cordless Telephones - Digital Enhanced Cordless Telecommunications (DECT) and 

other Cordless Phones 
Health Protection Agency (Last reviewed: September 4, 2008) 

International Commission on Non-Ionizing Radiation Protection (ICNIRP) 
• www.lcnirp.de International Commission on Non-Ionizing Radiation Protection 

(ICNIRP) 
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• International Commission on Non-Ionizing Radiation Protection (ICNIRP) on the 
lnterphone Publication 
International Commission on Non-Ionizing Radiation Protection (May 18, 2010) 

• ICNIRP Statement on the "Guidelines for Limiting Exposure to Time-Varying 
Electric, Magnetic, and Electromagnetic Fields (up to 300 GHz)" 
International Commission on Non-Ionizing Radiation Protection (September 2009) 

• Epldemiologlc Evidence on Mobile Phones and Tumor Risk 
International Commission on Non-Ionizing Radiation Protection (September 2009) 

• Exposure to High Frequency Electromagnetic Fields, Biological Effects and Health 
Consequences (100 kHz - 300 GHz) 
International Commission on Non-Ionizing Radiation Protection (2009) 

National Academies Press 
• Identification of Research Needs Relating to Potential Biological or Adverse Health 

Effects of Wireless Communication 
National Academies Press (2008) 

• An Assessment of Potential Health Effects from Exposure to PAVE PAWS Low
Level Phased-Array Radiofrequency Energy (9.9MB PDF) 
National Academies Press (2005) 

National Cancer Institute 
• Cell Phones and Cancer Risk (Fact Sheet) 

National cancer Institute 
• Cell Phones and Brain Cancer: What We Know (and Don't Know) 

National Cancer Institute (September 23, 2008) 

National Institute of Environmental Health Sciences 
• · Electric and Magnetic Fields 

National Institute of Environmental Health Sciences 

Neutra, Raymond- Materials Submitted 
• www.ehlb.org/emf The California Electric and Magnetic Fields (EMF) Program 
• Should the World Health Organization (WHO) Apply the Precautionary Principal to 

Low and High Frequency Electromagnetic Fields? 
Raymond Richard Neutra 

PG&E 
• Understanding Radio Frequency (RF) 

PG&E 
• Supplemental Report on An Analysis of Radlofrequency Fields Associated with 

Operation of PG&E SmartMeter Program Upgrade System 
Richard A. Tell, Richard Tell Associates, Inc. (October 27, 2008) 

• Smart Grid: Utility Challenges In the 21st Century (7.4MB PDF) 
Andrew Tang, Smart Energy Web, Pacific Gas and Electric Company (September 
18, 2009) 

• Summary Discussion of RF Fields and the PG&E SmartMeter System 
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Richard A. Tell, Richard Tell Associates, Inc. (2005 Report and 2008 Supplemental 
Report) 

• Analysis of RF Fields Associated with Operation of PG&E Automatic Meter 
Reading Systems 
Richard A. Tell, Richard Tell Associates, Inc. and J. Michael Silva, P.E. Enertech 
Consultants (April 5, 2005) 

Society for Risk Analysis 
• Risk Governance for Mobile Phones, Power Lines and Other EMF Technologies 

Society for Risk Analysis (2010) 

Swedish State Radiation Protection Authority (SSI) 
• The Nordic Radiation Safety Authorities See no Need to Reduce Public Exposure 

Generated by Mobile Bas Stations and Wireless Networks 
Swedish State Radiation Protection Authority (SSI) (2009) 

University of Ottawa 
• Wireless Communication and Health - Electromagnetic Energy and 

Radlofreguency Radiation FAQ's 
University of Ottawa, RFcom 

World Health Organization 
• Database of Worldwide EMF Standards 
• WHO - Electromagnetic Fields 
• Electromagnetic Fields and Public Health - Base Stations and Wireless Networks 

(Fact Sheet N°304) 
World Health Organization (May 2006) 

• Electromagnetic Fields and Public Health - Electromagnetic Hypersensitivity (Fact 
Sheet N°296) 
World Health Organization (December 2005) 

• Electromagnetic Fields and Public Health - Mobile phones (Fact Sheet N°193) 
World Health Organization (May 2010) 

Unsolicited Submissions 
Documents Provided by Alexander Blink, Executive Director of the DE-Toxics 
Institute, Fairfax CA 

o Points and Sources Submitted for Consideration by Alexander Blink 2 
o Points and Sources Submitted for Consideration by Alexander Blink 1 
o Public Health Implications of Wireless Technologies, Cindy Sage 
o Memory and Behavior, By Henry Lal, Bioelectromagnetlcs Research 

Laboratory, University of Washington 
Sage Consulting 

o Assessment of Radlofrequency Microwave Radiation Emissions from 
Smart Meters 
Sage Associates (January 2011) 

o Cindy Sage letter to Julius Knapp (FCC) 
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(September 22, 2010) 
o Response Letter to Cindy Sage from Julius Knapp (FCC) 

(August 6, 2010) 
o Cindy Sage Letter to Edwin D. Mantlply (FCC) 

(March 15, 2010) 
o Bioinitlatlve Report: A Rational for a Biologically-based Public Exposure 

Standard for Electromagnetic Fields (ELF and RF) (3.lMB PDF) 
o Bioinitlatlve Report: What Is the Blolnitlative Report? 
o Biolnltlatlve Report: Myocardial Function Improved by Electrom~netlc 

Field Induction of Stress Protein hsp70 (1.lMB PDF) 
o Biolnltiative Report: The lnterphone Brain Tumor Study (1.6MB PDF) 

Cindy Sage, Editorial Perspective 
o Bioinltiative Report: Steps to the Clinic with ELF EMF (1.0MB PDF) 
o Mobile Phone Base Stations - Effects on Wellbeing and Health 

Pathophyslology (August 2009) 
o Increased Blood-Brain Barrier Permeability in Mammalian Brain 7 Day~ 

after Exposure to tlie Radiation from a GSM-900 Mobile Phone 
Pathophyslology (August 2009) 

o Public Health Implications of Wireless Technologies 
Pathophyslology (August 2009) 

o Genotoxlc Effects of Radiofrequency Electromagnetic Fields 
Pathophysiology (August 2009) 

o Epidemiological Evidence for an Association Between Use of Wireless 
Phones and Tumor Diseases 
Pathophysiology (August 2009) 

o Public Health Risks from Wireless Technologies: The Critical Need for 
Biologically-based Public Exposure Standards for Electromagnetic Fields 
(2.9MB PDF) 
Blolnltiative Briefing for President-Elect Obama Transition Team 

o The Biolnltlatlve Report: A Rationale for A Biologically-based Public 
Exposure Standard for Electromagnetic Fields (ELF and RF). (3.6MB PDF) 
Cindy Sage PowerPolnt Presentation (November 2007) 

Wilner & Associates 
o SmartMeter$.m1d Existing Electromagnetic Pollution 

Wilner & Associates (January 2011) ·This report was not commissioned 
byCCST 

o Appllcatjon for Modification Befgre the California Public Utilities 
Commission (3.SMB PDF) 

Other Documents 
• Health Canada Safety Code 6 and City of Toronto's Proposed Pru den\ Avoidance 

Policy 
(2010) 

• Transmitting Smart Meters Pose A Serious Threat To Public Health 
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(2010) 
• HF Safety and WiMax l'AQ's: Addressing Concerns About Perceived Mealth Effects 

(April 2008) 

Helevant Websites 
• EMF - Portal 

• emfacts.com 

• emfsafetynetwork.org 

• lbagroup.com 

• NIOSM Program Portfolio Centers for Disease Control and Prevention {CDC) 

• Radio Frequency RF Safety and Antenna FAQs 

• Smart Grid Information Clearinghouse (SGIC) 

• stopsmartmeters.org 
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A1>pendlK F- Glossal'y 

Access point - A term typically used to describe an electronic device that provides for 
wireless connectivity via a WAN to the Internet or a particular computer facility. 

Duty cycle - A measure of the percentage or fraction of time that an RF device is in 
operation. A duty cycle of 100% corresponds to continuous operation (e.g., 24 
hours/day). A duty cycle of 1% corresponds to a transmitter operating on average 1% of 
the time (e.g., 14.4 minutes/day). 

Electromagnetic field {EMF) - A composition of both an electric field and a magnetic field 
that are related In a fixed way that can convey electromagnetic energy. Antennas 
produce electromagnetic fields when they are used to transmit signals. 

Far-field - A distance which extends from about two wavelengths distance from the 
antenna to Infinity, Is the region In which the field acts as "normal" electromagnetic 
radiation. The power of this radiation decreases as the square of distance from the 
antenna. By contrast, the near·fleld, which Is Inside about one wavelength distance from 
the antenna, is a region In which there are effects from the currents and charges in the 
antenna, which do not behave like far-field radiation. These effects decrease In power far 
more quickly with distance, than does the far-field radiation power. 

Federal Communications Commission (FCC) ·The Federal Communications Commission 
(FCC) Is an Independent agency of the US Federal Government and Is directly responsible 
to Congress. The FCC was established by the Communications Act of 1934 and Is charged 
with regulating Interstate and International communications by radio, television, wire, 
satellite, and cable. The FCC also allocates bands of frequencies for non-government 
communications services (the NTIA allocates government frequencies). The guldellnes for 
human exposure to radio frequency electromagnetic fields as set by the FCC are 
contained In the Office of Engineering and Technology (OET) Bulletin 65, Edition 97-01 
(August 1997). Additional Information Is contained In OET llulletln 65 Supplement A 
(radio and television broadcast stations), Supplement ll (amateur radio stations), and 
Supplement C (mobile and portable devices). 

Gigahertz (GHz)· One billion Hertz, or one billion cycles per second, a measure of 
frequency. 

Hertz - The unit for expressing frequency, one Hertz (Hz) equals one cycle per second. 

MaKimum permissible eKposure (MPE) limit. An exposure limit or guideline for RF 
energy exposure published by a recognized consensus standards organization. 

Megahertz (MHz)· One million Hertz, or one million cycles per second, a unit for 
expressing frequency. 
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Mesh network - A network providing a means for routing data, voice and instructions 
between nodes. A mesh network allows for continuous connections and reconfiguration 
around broken or blocked data paths by "hopping" from node to node until the 
destination is reached. 

Milliwatt per square centimeter (mW/cm2)-A measure of the power density flowing 
through an area of space, one thousandth (10'3) of a watt passing through a square 
centimeter. 

Mlcrowatt per sc1uare centimeter (µW/cm2
) -A measure of the power density flowing 

through an area of space, one millionth (10'6) of a watt passing through a square 
centimeter. 

Radlofrequency (RF) - The RF spectrum is formally defined in terms of frequency as 
extending from 0 to 3000 GHz, the frequency range of interest is 3 kHz to 300 GHz. 

Repeater unit - A device that can simultaneously receive a radio signal and retransmit 
the signal. Repeater units are used to extend the range of low power transmitters in a 
geographical area. 

Router - An electronic computer device that is used to route and forward Information, 
typically between various computers within a local area network or between different 
local area networks. 

Smart meter - A digital device for measuring consumption, such as for electricity and 
natural gas, and sending the measurement to a utility company. Automated meter 
reading (AMR) meters send information one-way only. Automated meter infrastructure 
(AMI) meters are capable of two-way communications. 

Specific absorption rate (SAR) - The incremental energy absorbed by a mass of a given 
density. SAR is expressed In units of watts per kilogram (or mllllwatts per gram, mW/g). 

Transmitter - An electronic device that produces RF energy that can be transmitted by an 
antenna. The transmitted energy Is typically referred to a radio signal or RF field. 

Wide area network (WAN) - A computer network that covers a broad area such as a 
whole community, town, or city. Commonly, WANs are Implemented via a wireless 
connection using radio signals. High-speed Internet connections can be provided to 
customers by wireless WANs. 

WI-Fi - An name given to the wireless technology used in home networks, mobile 
phones, and other wireless electronic devices that employ the IEEE 802.11 technologies 
(a standard that defines specific characteristics of wireless local area networks). 
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