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About	  this	  figureP!This	  figure	  was	  developed	  by	  the	  CCST	  project!teamQ!Quantities	  for	  different	  distances	  
calculated	  using	  Inverse	  Square	  Law.	  Assumes	  distances	  in	  far-‐field,	  where	  power	  density	  reduces	  as	  the	  

square	  of	  the	  distance	  from	  the	  source.	  Smart	  meter	  power	  scaled	  to	  obtain	  output	  for	  50%	  duty	  cycle.	  The	  
source	  for	  the	  various	  starting	  measurements	  came	  from	  Electric	  Power	  Research	  Institute	  (EPRI),	  Radio-‐

Frequency	  Exposure	  Levels	  from	  Smart	  Meters:	  A	  Case	  Study	  of	  One	  Model	  (February	  2011)	  
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THE	  SCIENTIFIC	  METHOD	  
“Scientifically	  established”,	  “generally	  accepted	  scientific	  knowledge”	  and	  other	  such	  references	  
throughout	  this	  document	  are	  referencing	  information	  obtained	  through	  the	  scientific	  method.	  A	  
scientific	  method	  consists	  of	  the	  collection	  of	  data	  through	  observation	  and	  experimentation,	  and	  the	  
formulation	  and	  testing	  of	  hypotheses.	  	  These	  steps	  must	  be	  repeatable	  in	  order	  to	  predict	  future	  results.	  	  
Scientific	  inquiry	  is	  generally	  intended	  to	  be	  as	  objective	  as	  possible,	  to	  reduce	  biased	  interpretations	  of	  
results.	  Another	  basic	  expectation	  is	  to	  document,	  archive	  and	  share	  all	  data	  and	  methodology	  so	  they	  are	  
available	  for	  careful	  scrutiny	  by	  other	  scientists,	  giving	  them	  the	  opportunity	  to	  verify	  results	  by	  
attempting	  to	  reproduce	  them.	  This	  practice,	  called	  full	  disclosure,	  also	  allows	  statistical	  measures	  of	  
the	  reliability	  of	  these	  data	  to	  be	  established.	  
	  
INTERPRETING	  THE	  SCIENTIFIC	  LITERATURE	  
In	  our	  review	  of	  the	  relevant	  scientific	  evidence,	  we	  privileged	  those	  studies	  that	  had	  as	  many	  of	  the	  
following	  indicia	  of	  scientific	  reliability	  as	  possible:	  (1)	  Empirical	  testing;	  (2)	  Peer	  review	  and	  publication;	  
(3)	  The	  use	  of	  accepted	  standards	  and	  controls;	  (4)	  Degree	  to	  which	  the	  finding	  is	  generally	  accepted	  by	  a	  
relevant	  scientific	  community.	  	  These	  criteria	  of	  scientific	  reliability	  are	  broadly	  based	  on	  the	  standards	  of	  
expert	  testimony	  and	  evidence	  in	  the	  US	  Federal	  Courts.	  
	  

!
Health	  concerns	  surrounding	  RF	  from	  smart	  meters	  are	  similar	  to	  those	  from	  many	  other	  
devices	  that	  we	  use	  in	  our	  daily	  lives,	  including	  cordless	  and	  cellular	  telephones,	  microwave	  
ovens,	  wireless	  routers,	  hair	  dryers,	  and	  wireless-‐enabled	  laptop	  computers.	  	  As	  detailed	  in	  the	  
report,	  a	  comparison	  of	  electromagnetic	  frequencies	  from	  smart	  meters	  and	  other	  devices	  
shows	  that	  the	  exposure	  level	  is	  very	  low.	  	  
!
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In	  this	  report,	  scientific	  evidence	  is	  the	  primary	  consideration.	  Upon	  consulting	  with	  the	  
California	  Department	  of	  Public	  Health,	  it	  is	  noted	  that	  using	  scientific	  evidence	  to	  shape	  public	  
policy	  is	  always	  challenging.	  The	  standards	  for	  declaring	  certainty	  within	  a	  scientific	  discipline,	  
which	  are	  based	  on	  the	  results	  of	  statistical	  testing,	  may	  be	  unrealistic	  or	  inappropriate	  for	  
making	  public	  policy	  decisions,	  particularly	  those	  with	  potential	  impacts	  on	  population	  health.	  
Statistical	  tests	  usually	  rely	  on	  the	  convention	  of	  whether	  the	  results	  of	  a	  given	  study	  are	  
sufficient	  to	  reject	  the	  null	  hypothesis	  of	  no	  effect	  (i.e.,	  of	  a	  given	  exposure).	  	  This	  is	  effectively	  
a	  standard	  of	  95%	  certainty,	  analogous	  to	  the	  legal	  standard	  of	  proof	  “beyond	  a	  reasonable	  
doubt.”	  
	  
In	  public	  health,	  five	  factors	  are	  generally	  considered	  when	  reviewing	  scientific	  evidence	  for	  
policy	  decisions	  related	  to	  specified	  exposures:	  	  

+/ Severity	  of	  potential	  effect(s):	  e.g.,	  cancer	  or	  serious	  birth	  defects	  would	  be	  considered	  
more	  severe	  than	  skin	  irritation;	  

,/ Number	  of	  people	  with	  potential	  exposure;	  	  	  
-/ Levels	  of	  likely	  and	  possible	  exposures;	  	  
./ Degree	  of	  certainty	  of	  the	  specific	  effect(s)	  at	  different	  exposure	  levels;	  certainty	  just	  

above	  50%	  might	  be	  characterized	  as	  “more	  likely	  than	  not.”	  	  	  	  
*/ Cost	  to	  mitigate	  potential	  effect(s),	  typically	  considered	  in	  light	  of	  the	  other	  factors.	  
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Policy	  makers	  constantly	  weigh	  these	  factors	  consciously	  or	  unconsciously	  as	  they	  interact	  with	  
stakeholders	  to	  craft	  good	  public	  policy.	  	  In	  one	  situation,	  they	  might	  consider	  high-‐cost	  
mitigations	  for	  high-‐severity	  effects	  with	  high-‐certainty	  evidence.	  	  In	  another	  situation	  with	  
high-‐severity	  effects	  and	  “more	  likely	  than	  not”	  certainty	  of	  those	  effects,	  they	  might	  choose	  
low-‐cost	  mitigations.	  	  This	  report	  did	  not	  extend	  beyond	  the	  scientific	  evidence	  realm	  with	  
which	  we	  were	  charged	  leaving	  those	  issues	  to	  the	  policy	  makers	  to	  whom	  this	  report	  has	  been	  
delivered.	  
	  
!
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Smart	  meters	  measure	  attributes	  of	  electricity,	  natural	  gas,	  or	  water	  as	  delivered	  to	  consumers	  
and	  transmit	  that	  information	  (e.g.,	  usage)	  digitally	  to	  utility	  companies.	  	  Some	  smart	  meters	  
are	  also	  designed	  to	  transmit	  real-‐time	  information	  to	  the	  consumer.	  	  These	  smart	  meters	  
replace	  traditional,	  analog	  meters	  and	  meter	  readers	  with	  an	  automated	  process	  that	  is	  
expected	  to	  reduce	  operating	  costs	  for	  utilities,	  and	  potentially,	  costs	  for	  customers	  (see	  Figure	  
2).	  Each	  of	  California’s	  major	  electricity	  utilities	  has	  begun	  deploying	  smart	  meter	  
infrastructure.	  
	  
	   	   	   a.	  Analog	  Meter	   	  	  	  	   	  	  	  	  	  	  	  	  b.	  Digital	  Meter	  

	  	  	  	  	  	  	  	  	  	   	  
DCHF=7!NQ!4O!":!4:468HR!A8:K7:;C8:46!>7;7=!4:B!4!L5O!BCHC;46!<>4=;!>7;7=!(Source:	  PG&E)	  

	  
There	  are	  many	  kinds	  of	  smart	  meters	  manufactured	  by	  a	  variety	  of	  companies.	  The	  meter,	  
including	  sensors	  and	  the	  housing	  or	  casing,	  may	  be	  manufactured	  by	  one	  company	  while	  the	  
communications	  device	  (installed	  within	  the	  meter)	  is	  manufactured	  by	  another.	  	  Depending	  
upon	  the	  internal	  communications	  device	  employed,	  meters	  are	  configured	  to	  operate	  in	  a	  
wired	  or	  in	  wireless	  environment.	  The	  smart	  meters	  used	  by	  PG&E	  are	  made	  by	  General	  Electric	  
and	  Landis	  +	  Gyr	  and	  use	  a	  wireless	  communications	  technology	  from	  Silver	  Spring	  Networks.	  	  
Each	  of	  these	  PG&E	  meters	  has	  two	  transmitters	  to	  provide	  two	  different	  communications	  of	  
data	  from	  these	  meters.3	  	  The	  first	  provides	  for	  the	  “automatic	  meter	  reading”	  (AMR)	  function	  
of	  the	  meter	  (and	  for	  more	  detailed	  and	  real	  time	  monitoring	  of	  the	  characteristics	  of	  the	  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3	  Tell,	  R.	  (2008)	  “Supplemental	  Report	  on	  An	  Analysis	  of	  Radiofrequency	  Fields	  Associated	  with	  Operation	  of	  the	  
PG&E	  Smart	  Meter	  Program	  Upgrade	  System,”	  Prepared	  for	  Pacific	  Gas	  &	  Electric	  Company,	  Richard	  Tell	  
Associates,	  Inc.,	  October	  27.	  	  
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grid	  is	  fully	  functional	  the	  smart	  meters	  would	  be	  expected	  to	  be	  transmitting	  much	  more	  than	  
once	  every	  four	  hours,	  providing	  data	  in	  near	  real-‐time,	  which	  will	  result	  in	  a	  much	  higher	  duty	  
cycle.	  	  For	  purposes	  of	  this	  report	  we	  include	  a	  hypothetical	  scenario	  where	  the	  smart	  meter	  is	  
transmitting	  50	  percent	  of	  the	  time	  (i.e.,	  transmitting	  half	  the	  time	  and	  receiving	  half	  the	  time).	  	  
Even	  in	  this	  50%	  duty	  cycle	  situation	  the	  power	  output	  would	  be	  well	  below	  the	  FCC	  limits.	  	  
	  
Smart	  meters	  are	  designed	  to	  transmit	  data	  to	  a	  utility	  access	  point	  that	  is	  usually	  25	  feet	  above	  
ground,	  on	  utility	  or	  light	  poles.	  	  These	  access	  points	  are	  designed	  to	  transmit	  data	  from	  up	  to	  
5,000	  smart	  meters	  to	  the	  utility	  company.	  	  Access	  points	  have	  a	  similar	  AMR	  transmitter	  as	  
smart	  meters,	  as	  well	  as	  an	  additional	  AirCard,	  which	  communicates	  with	  utilities	  and	  is	  similar	  
to	  wireless	  cards	  used	  in	  laptop	  computers.	  	  AirCards	  typically	  operate	  at	  0.25-‐1	  W,	  in	  the	  800-‐
900	  MHz	  or	  1.9	  GHz	  range.	  	  	  
	  
In	  some	  cases,	  data	  is	  moved	  through	  the	  mesh	  network,	  relaying	  the	  data	  through	  other	  
meters	  to	  the	  utility	  access	  point.	  	  This	  may	  occur	  when	  the	  topography	  or	  built	  environment	  
interferes	  with	  the	  transmission	  of	  data	  from	  a	  smart	  meter	  to	  the	  access	  point.	  	  In	  these	  cases,	  
the	  relaying	  of	  data	  may	  occur	  between	  one	  smart	  meter	  and	  another	  before	  the	  signal	  is	  sent	  
to	  the	  utility	  access	  point	  (e.g.,	  hops	  along	  a	  set	  of	  meters).	  	  Additionally,	  some	  non-‐meter	  data	  
relays	  will	  also	  exist	  in	  the	  system	  to	  connect	  some	  smart	  meters	  to	  utility	  access	  points.	  	  
	  
Many	  smart	  meters,	  including	  those	  from	  PG&E,	  also	  have	  a	  second	  transmitter	  that,	  at	  some	  
future	  point	  in	  time,	  will	  allow	  customers	  to	  enable	  a	  home	  access	  network	  (HAN).	  	  The	  HAN	  will	  
allow	  increased	  consumer	  monitoring	  of	  electricity	  use	  and	  communication	  among	  appliances	  
and	  the	  future	  smart	  grid.	  	  This	  functionality	  is	  important	  to	  achieve	  the	  full	  potential	  of	  the	  
smart	  grid.	  	  This	  second	  internal	  transmitter,	  for	  delivery	  of	  smart	  meter	  data	  to	  the	  consumer,	  
reportedly	  will	  operate	  at	  a	  rated	  power	  of	  0.223W,	  at	  frequency	  of	  about	  2.4	  GHz	  (again,	  
similar	  to	  that	  of	  cell	  phones	  and	  wireless	  phones).	  	  The	  actual	  duty	  cycle	  of	  this	  transmitter	  will	  
depend	  on	  the	  design	  and	  operation	  of	  the	  home	  area	  network.	  	  
	  
!
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It	  is	  anticipated,	  when	  fully	  operational,	  that	  smart	  electricity	  meters	  are	  a	  key	  enabling	  
technology	  for	  a	  “smart	  grid”	  that	  is	  expected	  to	  become	  increasingly	  clean,	  efficient,	  reliable,	  
and	  safe	  (see	  Figure	  3)	  at	  a	  potential	  lower	  cost	  to	  the	  consumer.	  (Digital	  meters	  are	  also	  being	  
used	  for	  reading	  of	  natural	  gas	  and	  water	  consumption).	  Smart	  electrical	  meters	  allow	  direct	  
two-‐way	  communication	  between	  utilities	  and	  customers,	  which	  is	  expected	  to	  help	  end	  users	  
adjust	  their	  demand	  to	  price	  changes	  that	  reflect	  the	  condition	  of	  the	  electricity	  grid.	  These	  end	  
user	  adjustments	  can	  help	  to	  protect	  the	  overall	  reliability	  of	  the	  electricity	  grid,	  cut	  costs	  for	  
utility	  customers,	  and	  improve	  the	  operation	  and	  efficiency	  of	  the	  electricity	  grid.	  The	  smart	  
grid	  will	  enable	  grid	  operators	  to	  better	  balance	  electricity	  supply	  and	  demand	  in	  real-‐time,	  
which	  becomes	  increasingly	  important	  as	  more	  intermittent	  wind	  and	  solar	  generation	  
resources	  are	  added	  to	  the	  grid.	  	  
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Human	  health	  impacts	  from	  exposure	  to	  electromagnetic	  frequency	  (EMF)	  emissions	  vary	  
depending	  on	  the	  frequency	  and	  power	  of	  the	  fields.	  	  Smart	  meters	  operate	  at	  low	  power	  and	  
in	  the	  RF	  portion	  of	  the	  electromagnetic	  spectrum.	  	  At	  these	  levels,	  RF	  emissions	  from	  smart	  
meters	  are	  unlikely	  to	  produce	  thermal	  effects;	  however	  it	  is	  not	  scientifically	  confirmed	  
whether	  or	  what	  the	  non-‐thermal	  effects	  on	  living	  organisms,	  and	  potentially,	  human	  health	  
might	  be.	  	  These	  same	  concerns	  over	  potential	  impacts	  should	  apply	  to	  all	  other	  electronic	  
devices	  that	  operate	  with	  similar	  frequency	  and	  power	  levels,	  including	  cell	  phones,	  computers,	  
cordless	  phones,	  televisions,	  and	  wireless	  routers.	  	  Any	  difference	  in	  health	  impacts	  from	  these	  
devices	  is	  likely	  to	  be	  a	  result	  of	  differences	  in	  usage	  patterns	  among	  them.	  	  	  
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Electromagnetic	  waves	  carry	  energy,	  and	  EMF	  absorbed	  by	  the	  body	  can	  increase	  the	  
temperature	  of	  human	  tissue.	  	  The	  scientific	  consensus	  is	  that	  body	  temperatures	  must	  
increase	  at	  least	  1oC	  to	  lead	  to	  potential	  biological	  impacts	  from	  the	  heat.	  	  The	  only	  scientifically	  
verified	  effect	  that	  has	  been	  shown	  to	  occur	  in	  the	  power	  and	  frequency	  range	  that	  smart	  
meters	  are	  designed	  to	  occupy	  is	  a	  disruption	  in	  animal	  feeding	  behavior	  at	  energy	  exposure	  
levels	  of	  4	  W/kg	  and	  with	  an	  accompanying	  increase	  in	  body	  temperature	  of	  1oC	  or	  more.8	  	  The	  
exposure	  levels	  from	  smart	  meters	  even	  at	  close	  range	  are	  far	  below	  this	  threshold.	  	  The	  FCC	  
has	  set	  limits	  on	  power	  densities	  from	  electronic	  devices	  that	  are	  well	  below	  the	  level	  where	  
demonstrated	  biological	  impacts	  occur,	  and	  the	  limits	  are	  tens	  or	  hundreds	  of	  times	  higher	  than	  
likely	  exposure	  from	  smart	  meters.9	  	  
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There	  are	  emerging	  questions	  in	  the	  medical	  and	  biological	  fields	  about	  potential	  harmful	  
effects	  caused	  by	  non-‐thermal	  mechanisms	  of	  absorbed	  RF	  emissions.	  	  Complaints	  of	  health	  
impacts	  from	  “electromagnetic	  stress”	  have	  been	  reported,	  with	  symptoms	  including	  fatigue,	  
headache,	  and	  irritability.	  	  Some	  studies	  have	  suggested	  that	  RF	  absorption	  from	  mobile	  
phones	  may	  disrupt	  communication	  between	  human	  cells,	  which	  may	  lead	  to	  other	  negatives	  
impacts	  on	  human	  biology.10,11	  While	  concerns	  of	  brain	  cancer	  associated	  with	  mobile	  phone	  
usage	  persist,	  there	  is	  currently	  no	  definitive	  evidence	  linking	  cell	  phone	  usage	  with	  increased	  
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8	  D'Andrea,	  J.A.,	  Adair,	  E.R.,	  and	  J.O.	  de	  Lorge	  (2003)	  Behavioral	  and	  cognitive	  effects	  of	  microwave	  exposure,	  
Bioelectromagnetics	  Suppl	  6,	  S39-‐62	  (2003).	  
9	  Tell,	  R.	  (2008)	  “Supplemental	  Report	  on	  An	  Analysis	  of	  Radiofrequency	  Fields	  Associated	  with	  Operation	  of	  the	  
PG&E	  Smart	  Meter	  Program	  Upgrade	  System,”	  Prepared	  for	  Pacific	  Gas	  &	  Electric	  Company,	  Richard	  Tell	  
Associates,	  Inc.,	  October	  27.	  
(http://www.pge.com/includes/docs/pdfs/shared/edusafety/systemworks/rfsafety/rf_fields_supplemental_report
_2008.pdf)	  
10	  Markova,	  E.,	  Malmgren,	  L.,	  and	  I.Y.	  Belyaev	  (2009)	  Microwaves	  from	  mobile	  phones	  inhibit	  53PB1	  focus	  
formation	  in	  human	  stem	  cells	  stronger	  than	  in	  differentiated	  cells:	  Possible	  mechanistic	  link	  to	  cancer	  risk.	  
	  Environmental	  Health	  Perspectives,	  doi:10.1289/ehp.0900781.	  
11	  Nittby,	  H.,	  Grafstrom,	  G.,	  Eberhardt,	  J.L.,	  Malmgren,	  L.,	  Brun,	  A.,	  Persson	  B.R.R.,	  and	  L.G.	  Salford	  (2008)	  
Radiofrequency	  and	  Extremely	  Low-‐Frequency	  Electromagnetic	  Field	  Effects	  on	  the	  Blood-‐Brain	  Barrier	  
Electromagnetic	  Biology	  and	  Medicine,	  27:	  103–126,	  2008.	  
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Mobile	  phone	   900	  MHz,	  1800	  MHz	   1—5	   At	  ear	   During	  call	   Highly	  localized	  
Mobile	  phone	  base	  
station	  

900	  MHz,	  1800	  MHz	   0.000005—0.002	   10s	  to	  a	  few	  
thousand	  feet	  

Constant	   Relatively	  uniform	  

Microwave	  oven	   2450	  MHz	   ~50.05-‐0.2	   2	  inches2	  feet	   During	  use	   Localized,	  non-‐
uniform	  

Local	  area	  networks	   2.4—5	  GHz	   0.0002—0.001	  
0.000005—0.0002	  	  

3	  feet	   Constant	  when	  
nearby	  

Localized,	  non-‐
uniform	  

Radio/TV	  broadcast	   Wide	  spectrum	   0.001	  (highest	  1%	  of	  
population)	  	  

0.000005	  (50%	  of	  
population)	  

Far	  from	  source	  (in	  
most	  cases)	  

Constant	   Relatively	  uniform	  

Smart	  meter	   900	  MHz,	  2400	  MHz	   0.0001	  (250	  mW,	  1%	  
duty	  cycle)	  	  

0.002	  (1	  W,	  5%	  duty	  
cycle)	  	  

0.000009	  (250	  mW,	  
1%	  duty	  cycle)	  	  
0.0002	  (1	  W,	  5%	  

duty	  cycle)	  

3	  feet	  
	  

	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  10	  feet	  

When	  in	  proximity	  
during	  transmission	  

Localized,	  non-‐
uniform	  

!
Source:	  	  Electric	  Power	  Research	  Institute	  (EPRI),	  Radio-‐Frequency	  Exposure	  Levels	  from	  Smart	  Meters:	  A	  Case	  Study	  of	  One	  
Model	  (February	  2011)	  
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Duty	  cycle	  refers	  to	  the	  fraction	  of	  time	  a	  device	  is	  transmitting.	  	  For	  instance,	  a	  duty	  cycle	  of	  1%	  means	  the	  device	  
transmits	  RF	  energy	  1%	  of	  a	  given	  time	  period.	  	  One	  percent	  of	  the	  time	  in	  a	  day	  is	  equivalent	  to	  14.4	  minutes	  per	  
day.	  	  The	  duty	  cycle,	  or	  signal	  duration	  is	  an	  often-‐overlooked	  factor	  when	  comparing	  exposures	  from	  different	  
kinds	  of	  devices	  (e.g.,	  mobile	  phones,	  Wi-‐Fi	  routers,	  smart	  meters,	  microwave	  ovens,	  FM	  radio/TV	  broadcast	  
signals).	  
	  
Duty	  cycles	  of	  various	  devices	  vary	  considerably.	  	  The	  duty	  cycle	  of	  AM/FM	  radio/TV	  broadcasts,	  are	  100%;	  in	  other	  
words,	  they	  are	  transmitting	  continuously.	  	  	  Mobile	  phones	  usage	  varies	  widely	  from	  user	  to	  user,	  of	  course.	  	  
However,	  the	  national	  average	  use	  is	  about	  450	  minutes	  per	  month.	  	  This	  usage	  equates	  to	  a	  1%	  duty	  cycle	  for	  the	  
“average”	  user.	  	  	  
	  
From	  information	  that	  CCST	  was	  able	  to	  obtain	  we	  understand	  that	  the	  smart	  meter	  transmitter	  being	  used	  by	  
PG&E	  operates	  with	  a	  maximum	  power	  output	  of	  1	  W	  (watt)	  and	  within	  the	  902-‐928	  MHz	  (mega-‐hertz)	  frequency	  
band.	  	  Each	  smart	  meter	  is	  part	  of	  a	  broader	  “mesh”	  network	  and	  may	  act	  as	  a	  relay	  between	  other	  smart	  meters	  
and	  utility	  access	  points.	  	  The	  transmitter	  at	  each	  smart	  meter	  will	  be	  idle	  some	  of	  the	  time,	  with	  the	  percent	  of	  
time	  idle	  (not	  transmitting)	  depending	  on	  the	  amount	  and	  schedule	  of	  data	  transmissions	  made	  from	  each	  meter,	  
the	  relaying	  of	  data	  from	  other	  meters	  that	  an	  individual	  meter	  does,	  and	  the	  networking	  protocol	  (algorithm)	  that	  
manages	  control	  and	  use	  of	  the	  communications	  paths	  in	  the	  mesh	  network.	  
	  
Theoretically	  the	  transmit	  time	  could	  increase	  substantially	  beyond	  today’s	  actual	  operation	  level	  if	  new	  
applications	  and	  functionality	  are	  added	  to	  the	  meter’s	  communication	  module	  in	  the	  future.	  For	  a	  hypothetical	  
illustration	  (i.e.,	  the	  meter	  transmits	  half	  the	  time	  and	  receives	  half	  the	  time),	  an	  upper	  end	  duty	  cycle	  would	  be	  
50%,.	  The	  table	  below	  compares	  the	  effect	  of	  different	  duty	  cycles	  against	  the	  FCC	  guidelines	  for	  human	  exposure	  
limits.	  	  
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5%	  Duty	  Cycle	   50%	  Duty	  Cycle	  
72	  minutes/day	   12	  hours/day	  

3%	  of	  FCC	  limit	   30%	  of	  FCC	  limit	  
Source	  data	  on	  operating	  duty	  cycles	  (i.e.,	  first	  column)	  from	  Electric	  Power	  Research	  Institute	  (EPRI)	  actual	  field	  testing	  of	  smart	  meters,	  as	  
reported	  in	  Radio-‐Frequency	  Exposure	  Levels	  from	  Smart	  Meters:	  A	  Case	  Study	  of	  One	  Model,	  February	  2011.	  Second	  column	  hypothetical	  
maximum	  case	  derived	  through	  extrapolation	  of	  first	  column	  data.	  Both	  exposure	  levels	  at	  1-‐foot	  distance.	  
	  
In	  summary,	  the	  duty	  cycles	  of	  smart	  meters	  in	  typical	  meter-‐read	  operation	  and	  added	  maximum-‐case	  repeater	  
operation	  result	  in	  exposures	  that	  are	  3%	  of	  the	  FCC	  exposure	  guidelines.	  	  Even	  in	  a	  hypothetical	  extreme	  and	  
unusual	  case	  of	  half-‐transmit	  and	  half-‐receive	  scenario	  the	  maximum	  exposure	  would	  be	  about	  30%	  of	  the	  FCC	  
limit,	  which	  provides	  a	  wide	  safety	  margin	  from	  known	  thermal	  effects	  of	  RF	  emissions.	  
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meters	  would	  not	  address	  the	  significantly	  greater	  challenge	  presented	  by	  the	  billions	  of	  mobile	  
phones	  in	  use	  globally.	  	  
!
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1.	  	  Signal	  Frequency	   Compare	  to	  devices	  in	  the	  	  

900	  MHz	  band	  and	  2.4	  GHz	  band	  
Frequency	  similar	  to	  mobile	  
phones,	  Wi-‐Fi,	  laptop	  computers,	  
walkie-‐talkies,	  baby	  monitors,	  
microwave	  ovens	  

2.	  	  Signal	  Strength	  	  
(or	  Power	  Density)	  

Microwatts/square	  centimeter	  
(µW/cm2)	  

Meter	  signal	  strength	  very	  small	  
compared	  to	  other	  devices	  listed	  
above	  

3.	  	  Distance	  from	  Signal	   Signal	  strength	  drops	  rapidly	  
(doubling	  distance	  cuts	  power	  
density	  by	  four)	  

Example:	  
1	  ft.	  	  –	  8.8	  µW/cm2	  
3	  ft.	  	  –	  1.0	  µW/cm2	  
10	  ft.	  –	  0.1	  µW/cm2	  

4.	  	  Signal	  Duration	   -‐	  Extremely	  short	  amount	  of	  time	  
(2.0-‐5.0%,	  max.)	  	  

-‐	  No	  RF	  signal	  95-‐98%	  of	  the	  time	  
(over	  23	  hours/day)	  

-‐	  Often	  overlooked	  factor	  when	  
comparing	  devices.	  

-‐	  Short	  duration	  combined	  with	  
weak	  signal	  strength	  yields	  tiny	  
exposures	  

5.	  	  Thermal	  Effects	   -‐	  Scientific	  consensus	  on	  proven	  
effects	  from	  heat	  at	  high	  RF	  levels	  

-‐	  FCC	  “margin-‐of-‐safety”	  limits	  50	  
times	  lower	  than	  hazardous	  
exposure	  level	  

-‐	  Typical	  meter	  operates	  at	  70	  
times	  less	  than	  FCC	  limit	  and	  
3,500	  times	  less	  than	  the	  
demonstrated	  hazard	  level	  

6.	  	  Non-‐thermal	  Effects	   -‐	  Inconclusive	  research	  to	  date	  
-‐	  No	  established	  cause-‐and-‐effect	  
pointing	  to	  negative	  health	  
impacts	  

Continuing	  research	  needed	  
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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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