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Letter 03 from OffiCCST
□a

With DS rapidly 05 emerging 05 and 05 evolving 05 technologies, 05 lawmakers 05 at 05 time 
to CI3 make 05 policy 05 decisions 05 on 05 complex 05 technologies. 05 05 Bi&rt □ 5 mete
□ 3

Smart □ 5 meters 05 are 05 beimgail^SEdySpiHqrask ED® inn OS the 05 world 05 in 05 an □ 5 effort 
generation 05 of 05 utility 05 service 05 based 05 on 05 the 05 concepts 05 of 05 a 05 sm; 
and 05 cost 05 dflsfctive.
□a

The da electricity OScnrfs 05 2000 d3 and d3 2001 d3 helped d3 fordenHHrfigtH33d3 issue d5 he 
significant d3 urgency d5to d3 the d3 need dSfor d3 better d3 management d5 of d5 powe 
In d3 2006, da the d5 California d3 Public d5 Utilities d3 Commission d3 authorized dSthe d 
Company d3to d3 implement d5 a d3 relatively d3 new dEfifisebiJigf, OiSimieht lIQBiTnHterQa 
precise d3 information d3 about d3 power d3 usage d3 throughout d5the d3 state. d5 05 7 
meters d5 throughout d3 the d3 state 06D§ d3 still d5 underway.
da

As da with d5 any d3 new d3 technology, d5 there d3 are d3 unknowns d3 involved. d5 d( 
transmitting d3 information d5 wirelessly. d3 d3 Some d5 people d3 have d3 expressed d3 c< 
effects d3 of da wireless d3 signals, d3 particularly d5 as d3 they d5 become d5 virtually d3 i 
have d 3 recently d3 been d3 brought d3to d3 the d5 attention dS lof 131 finite Is pSDfidegEDaSto rs, 
opting da to da ban d5 further d3 installation d3 of d5the 03 meters d3 in d5 their d3 con
da

We da are d3 pleased d3 that d5 Assembly d3 Members d5 Huffman d5 and d3 Monning d5 
on d3 this d3 issue. d5 d3 It d3 is d3 CCST's d3 charge d5 tosHffioEB#g&3rindBp4nfliat d3 
and d3 to da recommend d5 solutions d3to DSjrsdSfecfe CEBapartidyQIBaisdirasloi^a da In d3thi; 
have da assembled da a d3 succinct d3 but d3 comprehensive d3 overview d3 of d3 what dc 
exposure d3to d3 wireless d3 signals d3 and 05 th^ 03flffinafcydFlfilfffCTrflTfettf5^Ffla[si^haA< 
do 03 so, 03 we 03 assembled 03 a 03 project 03 team 03 tha1p4H§ (QfealtddlllSSiftkti 03 o\ 
through 03 over 03 a 03 hundred 03 articles 03 and 03 reports, 03 providing 03 a OSthorou 
relatively 03 rapid 03 Sinner.
03

In da situationsrQSM'lpublic 03 sentiment 03 urges 03 policy 03 makers 03 to 03 make 03 po 
potentially D3-|hBn^CEIl3 consequences, 03 access 03 to 03 the 03 best 03 information 03 possil 
the 03 role 03 that 03 CCST 05 wdd <05 created 03 to 03 fulfill.
03
03
03

03
Susan 03 HackwSd 03 03
Executive 03 Director, 03 COST

03 Rollin 03 Richm<533
Project 03 Team 03 ChEffS 03 CCST03
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Health □ 3 Impacts d3 of d3 Radio □ 3 Frequency CIS from d3 Smart d3 Met 
Response d3to d3 Assembly d3 Members D3 HuffSaSn d3 and d3 Monning

□a
California d3 Council d3 on d3 Science Q33nd d3 Technology 

January 2E1BL d3
□ 3

KEY na REPORT d3 FtSBINGS

1. Wireless d3 smart CjflSiET&teEija installedp£d|3earlydrESlBtained, rSSIt d3 in d3 much d3 smalle 
levels Da of Da radio Da frequency d3 (RF) d3 exposure d3than d3 many □<! existing I 
electronic d3 devices, Da paoSifijiBiSyes d3 and Da microwav0£j3 ovens.

2. The Da current d3 FCC d3 standard □ 3 provides G® ah IIIJ0sa(flelfcj«^3 ^^Sfradrf/JZlBIla 
induced Da health G5 impacts da of G5 existing G3 common G3 household dd electronic 
meters. fTfflB

3. To dd date, da scientific d3 studies da have da not d3 identified d3 or d3 confirmed C 
potential nE/dthei^iSl iEJ&cts da of da RF da emissions da such da as da those da prodi 
common da household d3 electronic da devices d3 5Ml da smart da meters.

4. Not dd enough dais da currently da known fBS^fiJuGEjiSnpatdsitililaQB 53)3 radio da free 
emissions d3to d3 identify da or d3 recommend Q3 SdSitiodal CQMid^adtsrds d5 f

da
OTHER da CONSIDERATIONS

Smart d5 electricity d5 meters d5 are d5 a d5 key d5 enabling d3 technology diifor d5 a 
become d5 increasingly d3 clean, d5 efficient, d3 reliable, d5 and da safe d3 at [H3 a d3 p 
consumer. TB3 [QB5CCST d5 Sm#rrtoj526 iBiiWrQBfibffers d3 the d3 following d3for d3 further 
consideration da by d3 policy d3 makers, d3 regulatoWeD33ia3pEi6at)s EDiBfrhitititiBS B3h ED® 
these da consideratiffliSId d3 likely d3 reqt/toenSiifi BElahaifSiii d3 However, d3 we d3 feel 
should d3 be d3 consideredeiQld BaEhJrtiilatlvia 0/3 exposure d5 to d5 RF d3 emissions da ii 
environment d5 continues d5 tolH33 expand.
1. As d3 wireless d5 technologies d5 of d5 all d5 types d3 increase d5 in d3 usage, d3 it 

continue d5 to d5 quantitatively d3 assess d5 the d3 levels d5 of d3 RF d3 emissions [ 
devices da and da smart d3 meters d5 to da which d5 the d5 public d3 may d5 be E 
investigate d3 potential d3 thermalthSirtaihcLlciiSnpEaTts d5 of d3 such d5 RF d<i emissions 
health. d3

2. Consumers d3 should da be d3 provided da with d3 clearly d3 understood dd informatic 
radiofrequency da emissions d3 of d3 all d3 devices d3 that da emUSOB d3 including 
information da should da include da intensity d3 of d3 output, d5 duration d<5 and da 1 
in d3 the d5 cases d3 of d3 the d5 smart d3 meter, d3 pattern d5 of d3 sending da 
from darfcQasaa

3. The da California da Public d3 Utilities d3 Commission dafinslQi3<ih<Si|3ecnaieiriedlc0idbxiBiwg CD 
of d3 the da deployment da of da smart d3 meters d3to d3 determine da if dathey 
consistent da with d5 the d5 information d3 providedjEla to d5 the d3 consumer.

4. Consideration d5 coalcdESjlitoen da to d3 alternative d5 smart d3 meter d3 cor figurations 
in d3 those d5 cases d5 where d5 wireless d3 meters da continue [TIB to d5 De d3 cor

□C
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5000 03

4500 Da

4000 Da

3500 Da

3000 Era

2500 Els

2000 0a

1500 0a

iooo 0a

500 0 a

o 0 a
Maximum 0 

Minimum 03

□a□a
Figure QabinpHBon EKfadfoijQ&^ffincy 03 Levels 03 from 03 VaripUi □ff^SBces 03 in 03

□a
Note: D3 Exposure □ 3 levels2 HffiihneHiaipiS^/otTim OS Table D5 2 OS and □32coEMr3etferE]6]®om C 
meter □ 3 figures □ 3 represent 03 100% 03 duty 03 cycle 03 (i.e., 03 always Dadnlanaas □ <

[03
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Legislative E13 RequSfi E13
□3

On CDS July 03 30, 03 2010, 03 California 03 Assembly 03 Member 03 Jare0oiE3filHCilflSGh 03 v\ 
Science 03 and 03 Technology 03 (CCST) 03 to 03 request 03 that 03 the 03 CoyncffitQS perfc 
based 03 study...[that] 03 would 03 help 03 policy 03 makers 03 and 03 the 03 general 03 p 
whether 03 smart 03 meters 03 present 03 a 03 signiftteiiEGffeiste.'EISdf 03 gdiifepsBiaLL3lfinals 
Member 03 Bill 03 Monning 03 signed 03 onto 03 the 03 request 03 with 03 his 03 own Eh 
2010. 03 03 The 03 City 03 of 03 Mill 03 Valley El5^ls5|xf36tNgitEl[33\as4Dh(!bI'pt{Il3 EZlSrabeOE 
Huffman's 03 request 03 for OEthe 03 study.
□ 3

Approach 03
□ 3

Reflecting 03 the 03 requests 03 of 03 the 03 Assembly EffliiB$dmlHft,ai05lI3<3SJssiei3 dghSatielHIB 
evidence 03 available 03 to H33 address:
□ 3

1. CIS Whether 03 Federal 03 Communications 03 Commission 03 (FCC) 03 standards □ 
sufficiently □ 3 protective Dd of 03 puirlg: OifihfealtEJdlakfkibaiat Dd current Dd exposure E 
radiofrequency Dd and El 5 electromagnetsc£H5 fields.
□3

2. Dd Whether Dd additional E^iSei&ffinfiEafeytandards Dd are Dd needed Ddfor Dd smart 
other D3 devices El3that El3are D3 commonly E13 found El3in El3and D3 around E13 
protection ElSfrom □ 3 adverse □ 3 HeiSth □ 3 effects.

□ 3
CCST El5 convened CDS a ED5 Smart El5 Meter □ 3 Project CDS Team El5 composed CDS of □ 5 CCST 
supplemented CDS with D3 additional D3 experts E15 in El 5 relevant El5 fields El 5 (see E15 Append 
members). E15 CDS The □ 3 Project I~13 TeamvJeffi rTOfi'fcflffl rmHpfwbfeations El5 and E15 po
smart E15 meters E15 and E15 other E15 devices E15 in E15 the E15 same E15 range E15 of E15 emis: 
cell E15 phone E15 RF E15 emissions, E15 and □ 3 contacted □ 3 over ElStwo El 5 dozen □ 3 experts 
emissions El5 and E15 refeatBB EBSEMdeek E15 their D3 opinion E15 on I ISlfhe ElStwo E15 identifii
□ 3

It El 5 is E15 important El5to □ 3 note El5that □ 3 CCST El 5 has E15 not □ 3 undertaken E15 prima 
these El 5 issues. EDS This El5 response El 5 is E15 limited ElSto E15 soliciting E15 input ElSfrom □ 
and □ Suataig E15 available E15 information E15 from E15 past E15 and E15 current E15 research E15 
emitted ElSfrom El 5 electric E15 appliances E15 generally, El5 and El5 smart □ 3 meters El 5 specific 
contacted El5 provided □ 3 written E15 input E15 on E15 the □ 3 issues dxhdfetoivielyi CSSFT. ElSThis □ 
reviewed E15 by ElSthe □ 5 Project ElSTeam, Ek5 fxIjSembri lEQBihaQElidfelaied E15 fiebjlect ElSto □ 
review □ 5 process E15 (see D5 Appendix E15 B). E15 El 5 It E15 has El5 also E15 beenQ35 made [

mgs
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Two d3 Types daFScjQaii<f\adi3>3 Effects: d3 d3 ThqlthnafifefflIOfid d3 Non
□a

Household d3 electronic d3 devices, d3 such d3 as d3 cellular d3 and d3 cordless d3 telephom 
wireless □ 3 routers, d3 and d3 wireless □ 3 smart □ 3 meters d3 produce d3 RF d3 emissions. [ 
may d3 lead d3 to d3 th^heSKfflSIkiidffQasndnla d3 Thermal d3 effedfekElIjbah d3 humans dc 
extensively d3 studied d3 and d3 appear d3 to d3 be d3 well d3 understood. d3The d3 Fedi 
Commission d3 (FCC) d3 has d3 established d3 guidelines da to □ 3 protect d3 public d3 health 
associated d3 with d3the d3 thermal d3 impacts d3 of d3 RF: D3 tissuasoEMixiaEDi^ dd from 
with da radiofrequency d5 emissi^heSSlS Q3&#to(rts, d3 however, d3 including d5 cumulative d( 
prolonged d5 exposure d3to d3 lower d5 levels d3 of d5 RF d3 emissions, d3 are d5 not d 
have d3 suggestec^tilgHfflnda effects d3 may d3 include d3 fat^iiiBjiyJdlSHaHdSfe^vSiS Ef3 cancel 
But 05 these 05 findingsiSBS tO&scOdtifataiiy 05 established, 05 and 05 the 05 mechanisms Oi 
to Odfibs^iol 05 effects 05 remain OMttifinkMaE\5 research d5 and d5 monitoring d5 is d5 nee 
better d5 identify d5 and d3 understarat|tK^S^I)tS6adffEiMio
da

Findings d3
da

Given d5the d3 body n^&nefaVtydSftstmgpfeM 05scientific 4S|Sirdjpi^e<E93 smart d3 meters d5 ar 
similar d5 electronic d3 devices, d5 CdS33 d3 finds dSthat:
da

1. The d3 FCC d3 standard d3 provides d3 an d3 adequate d5 fatftenrnHflp'dElOa safety di 
induced d3 health d3 impacts d3 of d3 smart d3 meters d3 and d3 other d3 electroni 
range d3 of d3 RF LllxSSmissions.

d<Ehe d3 potential d5 for d3 behavioral d5 disruption d3 from d3 increased d5 body d3 t 
only da biological d3 health d5 impact d5that d3 has d3 heemnd I3l3cmaerttifitlyllf~ll3l(ipmr 
proven d5to d3 result d3 from d5 absorbing d3 RF d3 within d5the d3 band d3 of [ 
(EMF) da that d3 smart d3 meters d3 use. d3 d3The d3 Federal da Communications ! 
limit da on d3the d3 Standard da Absorption d3 Rate d3 (S4cR$hlIII3aiisnOI2]'3'dIe<l±J'3itiek 
the d3 level d3that d5 has d3 been d5 demonstrated d3 to da affect d3 behavior d3
meters, d3 including da those d5 being d3 installed d5 by d3 Pacific da Gas d5 and di 
the d3 Assembly d3 Members' d3 districts, da if d3 instalWicfulifeBEcEJ'aing d3to d5 the 
instructions d5 and d3 consistent d3with d3 the da FCC d5 certification, d3 emit d3 RF 
fraction d3 of d3the d3 exposure d3 level d3 established d3 ad03 safe d5 by d5 the
o$

The d3 FCC d3 guidelines d5 provide d3 a d5 significant da factor d5 bit [H3&afety d3 ; 
occur d3 at d3the d3 power d3 levels d3 and da within d5 the d3 RF d3 band d3 u: 
scientific d3 knowledge, da the d5 FCC d3 gOWirEd3fflpfarDatda£3^0had3 of d3 safety d 
against d3 the d3 known d3th0ri5al d3 effects.

da da
da

□a
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At Ddthis dlStiine Dd therWeEbiisLiaifhab DdabbiitidHal Dd standards Ddare Dd neede 
the HIS public HIS from D3 smart □ 3 meters 1113 or Da other D3 comrrlBSE D3 household
No D3 clear D3 causal D3 relationship □ 3 between Ejffidfjfe(IDG6TliHsroaB 03 tedltEDdLih&n 
impacts 03 has 03 been 03 scientificgl^rQS&ita'loisEid the 03 mechanisms 03 that 03 m 
such 03 a 03 biological 03 impact 03 been 03 clearly 03 identified. 03 Additional 03 re: 
understand 03 and 03 verify 03 these 03 poteEliSI 03 mechanisms. 03

2.

□ 3

□ 3
Given 03 the 03 existing 03 significant 03 scientific □3tbefifefibiE3^ fifStaEpiinlfi ffleSraoE]3 i 
currently 03 no 03 generally 03 accepted □3-#e^^fBie]3[i3dieatdBincE]3 that 03 additional 1 
standards 03 are 03 needed. 03 03 Because 03 of 03 the 03 lack 03 of 03 generally 
not 03 an 03 existing 03 basis 03 from 03 which Q5E15 Sihdactts:sfil€dc(Eilffl\AEtebE13jly|: 
or 03 appropj'ifflfihoCil3n3 a 03 clearer 03 understanding 03 of 03 the 03 biological 03 
identifying aBiBtional 03 standards 03 or 03 evaluating 03 the 03 relative 03 costs 03 an< 
standards 03 cannot 03 be D5 determineCES at 03 this 03 time.

□ 3 □ 3
□ 3 CCST rlofcSs 03 that 03 in 03 some 03 of 03 the 03 studies 03 reviewed, 03 contributor: 

questions 03 from 03 some 03 in 03 the 03 medical 03 and 03 biological 03 fields 03 
biological D3 impacts D3 other D3 than D3 the D3 thermal D3 impact D5 that D3 the □ 
report D3 ©f QHflNtitional D3 Academies D3 identifies □ 3 research D3 needs D3 and D3 ga 
areas D3 of □ 3 research D5 to D3 be □ 3 undertaken D3 to-|©®ffllfieexlptSiuirred4EySalnDdi5ic 
RF IZ15 emissions D3 from D3 communication D3 devices, lqll3^fllciiIi3lynQl3dmcEinmsC333ion 
that D3 are □ irrtfcyt QS addressed-) EE] B\F<33S[I] 5 glilfiMMsDur D3 increasingly D3 wireless E 
society, D3 smart D3 meters □3/acyoEii3 sHSIFoEll 
exposed. D3 D3 Concerns D3 about D3 human D3 health D5 impacts D3 of D3 RF D3 e 
should D3 be D3 cdESMdtiis D3 broaderEESS context.

□ demissions D3 to D3 which 1

□a
"Scientifically D3 established", D3 "generally D3 accepted D3 scientific D3 knowledge" D3 and Dii other D3 s 
throughout D3 this D3 document D3 are D3 referencing D3 information D3 obtained D3 through 
scientific D3 method D3 consistdldEiBbof [DEffl!£MIq|bad0#rvation aEbBeHi&rimentation Da and D3 
formulation D3 and D3 t^ftrt^ieE33.oD3 D3 These Da steps D3 must D3 be D3 repeatable D3 irilfflS order C 
Scientific D3 inquiry D3 is D3 generally □aEJflelrifetedlillSatpoSi&te? OSta D3 reduce D3 biased E]3 interpreta' 
results. D3 Another D3 basic D3 expectation BHJBiseEiSilieEMteaflBdLiliSiEJatl^rffilBiaddlogy sH03 they D3 are D3 
available Da for D3 careful D3 scrutiny Da by D3 other D3 scientists, D3 giviraguBaEMitoiy lUZStho D3 opporti 
attempting DiEjbfioduce tElfin. Da This D3 practif£[)30a cBikddsure, D3 also D3 allows D3 statistical D3 measuri 
the rEEiSbility dEHH3 these Da data D3 to HUBbe D3 established.

□ 3 the D3 
the D3

□ 5
Health D3 concerns D3 surrounding D3 RF □ 3 from D3 smart □ 3 meters D3 are D5 similar D3t 
devices DSthat D3 we D3 use D3 in Odour D3 daily □ 3 lives, D3 including D3 cordless D5 an< 
ovens, D3 wireless 05 routers, sPISSoancCIEl^b^^SisnS laptop D3 computers. D3 D3As D3 del 
report, D3 a D5 comparison D3 of D5 electromagnetic D3 frequencies □ Sfrom D3 smart D3me 
shows DSthat DSthe D3 exposure CHHfevel D3 is DSvery D3 low.
□a
□a □a
na na na na irmjrMirfrm 0$0$0®0aB0$0aB0$0aB0$0$0$0a& n

1 hGtitonal D3 Research D3 Court tdbifBficl^tQQS) 03 &f 05 Research 05 Needs 05 Relating 05 to 05 Potential 05 Biologici 
Health 05 Effects 05 of 05 Wireless UM^d3&ibiati:atistif33 AcadespiQaGA&SInington, IU1BD.C. D3 D3

Cg
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What d3 are □defensJ't Q35 M
□a

Smart □ 3 meters d3 measure d3lettribiiyps[33dhefuEIl3d3 gas, d3 or □ 3 water d3 as d3 deliver 
and 1115 transmit IZ15 that D5 infaH^eijoiOEliffi^eb^Jy da to d3 utility d3 companies. d3 d3 Some 
are d3 also d3 designed D3 hjtirS^dBfiisrfotniilfiorteaDa to OS the d3 consumer. d3 d3 These C 
replace □tfifemal, d3 analog d3 meters d3 and d3 meter d3 readers d3 with d3 an d3 autom; 
expected d3 to d3 reduce d3 operating □ 3 costs D3 forctSlS cEIi6oamelrslZ[ll0^SeetiSl3,F(g]J
2). OB
□a
□a da da a. da Analog i laiivieiiehaia i lairh. lai/s [Sijffiaii ifflaroateFia da da

□ifflada da da
Figure DOS a) DS An Dd analog, D5 conventional □ 3 meter D5 a(6duEB^ digital DS smart [

da
Each da of da California's d3 major d3 electricity d3 utilities d3 has d3 begun d3 cBjioying d
da

There d3 are d3 many d3 kinds da of d3 smart d3 meters d3 manufactured da by d3 a d3 \ 
including da sensors d3 and da the dj5fil|U£i3§hyiLtHftiiEia cBSr&ey OBcompany d3 while d3the 
communications d3 device da (installed da within d3the d3 meter) d5 is d3 manufactured da 
upon d3 the d3 internal d3 communications d3 device da employed, da meters d3 are d3 con 
wired da or d3 in d3 wireless d3 environment. d<fc^hBO££lnEarEIIi39TiiM'sni3ei iQfflb'fHEa Ger 
and da Landis da + d3 Gyr d3 and da use d5 a d3 wireless d3 communications d3 technology 
Each d3 of da these d3 PG&E d3 meters d3 has d3 two d3 transmitters d3 to d3 provide di 
data da from d3 the^eTH33 EBaHEhatideba fD3 for d3the d3 "automatic d3 meter d3 reading" da 
of da the da meter d3 (and dirfdr OBareabtrSiHfijmte^Mta 03d5 the d3 characteristics d5 of d 
electrical d5 energy d3 delivered da to d3the d3 consumer) d3 and da sends da this d3 dat; 
collected B33|p da with d3 data da from d3 many d3 other d3 customers d3 and d3 transmits 
area da network d3 (WAN) d3 (similar d3 to d3the d3 way d3 ceEOa phone d3 communicat

da da da da fdsdnfsirfnffi o®o®OqBO®o®o®o®Oq0O®OqBO®o® d
2105 DS R. □3(2008) D3 "Supplemental D3 Report D3 on D3 An D3 Analysis D3 of D3 Radiofrequency D3 Fields [ 
PG&E D3 Smart D3 Meter D3 Program D3 Upgrade □ 3 System," D3 Prepared D3for D3 Pacific D3 Gas D3 & D3 El 
Associates, D3 Inctpb03[33 03 D3

□gi
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COMPONENTS
Smart meter

HAN

Utility access

^WAN^)
point

i

l

It Wireless area 
network

Utility company □a□a
Figure DOB Simplified 09 depiction 09 of 09 Smart 09 Meter 09 system 09 network. □dic<PEl6r(B^s ITTffi show 

signals 09 for Dd automated Dd meter Dd reading, Dd communications Dd among Dd electric dd power Dd met 
company's Dd enterprise dd management dd systems, dd The dd future dd home dd access dd riefcSvork dd wi

□a
Smart □ 3 meters □ 3 have dd evohaedcC[I3a:rnn®teQ6It09Jl'rfjyirlg]^ESj5&cing d3 meter dj)3 Eiders 
to IZ13 a D3 real d3 time d3 monitoring d3 of d3 power d3 as d5 delivered QS"EoC33a the da 
obtained d3ffi®SE ddRthlearOdda Tell da AssociafafflEha Qiaodfescribes d3 the dfhepSaiion d3 ol 
smart d3 mfeten OdSZQCBB |ElBpective d3 of, d3 deployed da real d5 tinHddd smart di
The da Richard d3Tell d3 AssatebeyDOBbSdplfhissOlala of da the d5 beiagt OffiatepteyeElOidios 
by d3 P&aEffiiSd d3 by d3the d5 FCC d3for d3 a d3 maximum d3 power d3put^Gd3o 
928 d3 MHz 3 frequency d5 band, da In d5 its d3 ineljWrtSS3fe|blliB»0lrfflffi9t HQcPG&E d
configure d3 the d3 radios da to d3 transmit d3 data da from d3the dfintmeSra Ebfirts) dd thi 
for d3 about d3 50 d3 millisedbiffikibGlaiBg OflioOHflrtWs, d3 the d3 current d3 duty da cycle 
meter d3 transmitter d5 (that d3 is, d5 the d3 percent d3 of d5 time d3that d3the d3 me 
1 d3 percent, d3 or d3 in d3 some d3 cases dnl3/wEfei&isBl3 EB3 dd<Gx5e4edl3jlfei 
percent. TB& Od5 means 06 that 06 the 06 typical 06 sfAMR) luM6rOl6>wdijl6iinOEl6cthi06l6(intimlt 
any 06 RF 06 signal -@$6i3&S[pM)rlmjtit fORtifS OfiSthe 06 time. 06 06

frequda rr

06
It d3is d3 important d3 to d5 note d3 that d5 any d5 on'§nBB"sn5i6tni3#(nnfetfflddads CQS3rpa' 
act da as d3 a d3 relay d3 among d3 other d3 smart d3 meters d3 and da utility d3 access 
grid da is d3 fully d3 functional d3 the d3 smart d3 meters d3 womWicEliOSs ITDBetkipBcfllaB d< 
once d3 every d3four d3 hours, dd proEffijt%^)®BlSta OiajallItllMfein d3 a d3 much d3 highe

da na na na rnva-jnfsirfnffi O®O®OQBO®O®O®O®OQ0O®O®O®O® c
3105 DS R. 09(2008) 09 "Supplemental 09 Report 09 on 09 An 09 Analysis 09 of 09 Radiofrequency 09 Fields [ 
PG&E 09 Smart 09 Meter 09 Program 09 Upgrade 09 System," 09 Prepared 09 for 09 Pacific 09 Gas 09 & 09 El 
Associates, 09 Inc., 09 October 09 27. 09
http://www.pge.com/includes/docs/pdfs/shared/edusafety/systemworks/rfsafety/rf_fields..supplementaLreport
2008.pdf) 09
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cycle. ED5 ED 5 For ED5 purposes/vQBUtff irEMHBiS HyJfctbptidallHIBS scenario ED5 where EDSthe ED5 smj 
continually ED5 transmitting. ED5 □ 5 Even ED5 in OS this 05 100% 05 duty 05 cycle 05 situation 
below I IrFlfRS 05 limEB5 05
□a

Smart 05 meters 05 are 05 designed 05 to 05 transmit 05 data 05 to 05 a 05 utility 05 acc<
ground, 05 on 05 utility 05 or 05 light 05 poles. 05 05 These 05 access 05 points 05 are E
5,000 05 smart 05 meters 05 to ED5 thfficBS (ElBtpoEltS cEhSplBatye ED5 alOBS^imilar 05 AMR 05 t
smart 05 meters, 05 as 05 well EI335ad3dithnnaJic63& 05 with ED5 utilities 05 and C
to ED5 wireless 05 cards 05 used ED5 inA02?fa^td^5[±i4bb3ailiyDiiti59opB§|tO3aBAt, ED®0p25^Qhe EDi 
900 ED5 MHz □0z5iO36ali.^l.B][3ffi 05
□a

In ED5 some 05 cases, ED5lrlartBjjp3aEil5 EBS n53SetleEE5ED5 network, 03 relaying 03 the 05 data ED< 
meters 05 tcutSUnktE35(HJaSess 05 point. ED5 05 This 05 may 05 occur 03 when 05 the 05 top 
interferes 03 with 03 the ED5 transmission ED5 of rP3 datthd l5lfi-anreR33[ilff^3iRtnaFFl3nHTfi4iherl 151 
the 05 relaying 03 of ED5 data ED5 may ED5 occur ED5 between ED5 one ED5 smart ED5 meter ED5 s 
to ED 5 the D3 utility ED5 access ED5 point ED5 (e.g., ED5 hops ED5 along ED5 airGflfijEDlaldiadji Q3me 
relays EDSwill ED5 also Islffifenretl M35cinnTB3:rinmect D3 some ED5 smart ED5 meters EH33 to ED5 utilitv
□a

Many 06 smart 06 meters, 06 including 06 those 06 from 06 PG&E, 06 also 06 have 06 a O 
future 06 point 06 in 06 time, 06 will 06 allow 06 customers 06 to 06 enable 06 a 06 home 
allow 06 increased 06 consumer 06 monitoring 06 of 06 electricity 06 use 06 and 06 communi 
and 06 the 06 future 06 smart 06 grid. 06 06 This 06 functionality 06 is 06 important Odd 
smart 06 grid. 06 06 This 06 second 06 internal 06 tramtfftiiteifJfiJlBufar OMidelEMrphOOnf c£H& 
reportedly UB6 06 operate 06 at 06 a (£M3d/t^d036ipc06rfri^de}fcy 06 of 06 about 062.4 06 ( 
similar 06 to 06 that 06 of 06 cell 06 phones 06 and 06 wireless 06 phones). 06 06 The O 
depend 06 on 06 the 06 design OfiMrOdOdropeOdcmeOcOxf network. 06
□a

Why ED 5 are ED5 Smart ED5 Meters EBflbBgfnguQSlfhCteilfotHSSS T
□a

It ED3 is ED5 anticipated, EDSwhen rP5 fullynirfa ln]^ririirtinirii,tyl laiihufetHsi ?TD5 are EDS a EDS key ED5 
technology ED5for ED3 a □ 5 "smart ED3 grid" EDSthat ED3 is ED3 expected ED5to ED5 become ED3 i 
and ED5 safe ED3 (see ED3 Figure ED5 3) ED5at ED5a ED3 potential ED3 lower □ 3 cost ED5to EDSthe 
used ED5 for □SffdilfirrptCJSI ED5 gas ED3 and ED3 water ED3 consumption). ED5 Smart ED5 electrical 
twonwa^Ga communication □ 3 between ED3 utilities ED3 and □ 3 customers, ED5 which ED3 is ED3 e 
adjust D3 their ED3 demand ED5 to ED3 price ED5 changes ED5that □ 3 reflect Di&ifeeEDISdbndnfillcbn 
user ED5 adjustments ED3 can ED5 help ED3 to □ 3 protect ED5 the ED3 overall ED3 reliability ED3 of C 
utility ED3 customers, ED3 and ED3 improve ED3 the ED5 operation ED3 and ED3 efficiency ED5 of ED5 tl 
grid D3 will ED3 enable EDSgrid ED5 operatorsleEtli3dty EEDShratyiply EUMDatahcSd^Sin^KIDEla in ED5 re 
which ED5 becomes ED3 increasingly ED3 important ED3 as ED3 more ED3 intermittent EDSwind ED5an 
resources ED3 are ED3 added EDBDlfi) EDSthe EDSgrid. ED3
□a

Figure EBIJficts ED3 the ED3 potential ED3 operation EEB3of ED3 a ED3 smart EDSgrid.
□a
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Figure CD8D® lllustratiotortijBboferiBSCDS of CDS the CDS PG&E CD3 Smart CDS Meter CDS Program CDS Upgrade CDS < 
radiofrequency CDS (RF) CD3 signals CDS for CDS communications CDS among CDS electric CDS power CDS meters, CDS 

ultimately, CDS the □ 3 company's CDS enterprise □ 3 management □ 3 systems. QScf^oEOSe CDS Silver CDS Sp

□a
Smart □ 3 meters dd will dd also dd allow dd utilities da to dd communicate da grid dd condi1 
price da signals, d5 so d5 that da consumers, da via-|E3ra®®6 Sfisrti^H, DUadanaEiia deliy(sG30 rf 
clothes da drying) da to d3 a d5 time d3 when da laferltMitiyojniadri EMigfifca^tSttd lfilflit.hlelfTR5; 
the d3 system. d3 d3 In d3 some d3 cases d3 wireless d3 signals d3 interior d3to d3 the 
automatically d3 adjust da the d3 heating d5 and da ventilation d3 systems d3 and da to d3 
units, da This d3 adaptationEMMoelBiSilpiycQa signals d3 could da reduce da overall d3 electric 
customers, d3 improve d3the d3 utilization d3 of"ir&&@WwdhIei (H#ein<£I]E]|5laia>lrs, d3 and da c 
costs da associated da with d3 adding da intermittent d3 wind da anfDEd solar d3 resources I
da

While da suchitB^ffll^e d3of d3 smart d3 meters dd will d3 take d3 years d3to d3 fully [ 
promising d3 that d3 the d3 federal da government d3 has d3 required da utilities d3 to d3 1

da da da da n®o$o$o$o$o$o$n$OaBn$o$o$ c
4 S£fe3HB|3://www.silverspringnet.com/products/index.html CDS for CDS component □ 8etesoriptQft. CDS
infrastructure ifiBiides CDS the CDS SilvdEMBS StpKhgoints HrOfiffifeys tBS CDS forward CDS data □ 5 from CDS endpoints CDS
the CDS utility's CDS backhaul CDS or CDS WAN CDS infrastructiErfe CDS into CDS the CDS back CDS office.
The iBBtylQ DS application iEBSipotates CDS both CDS utility DS applicaQfenBi sEDflhIVBfedtgdDfege DS
Detection aEDOS well DS as CDS administrative CDS programs CDS for DS managingfiliBgcapd fEH#»4BgrdHliSg CDS the CDS ne
management CDS for CDS DA CDS communicatidEte CDS networks.
The (EMomerlQ DS web 1 rifltfohFfcains utilities CDS to CDS directly CDS communicate CDS usage, CDS pricing, CDS and CDS re 
consumers. CDS Silver CDS SJos'irtiSlDMilwcHS each CDS utility CDS to CDS customize CDS the □ 3 informationSZEB portrayed C 
specific CDS information CDS such CDS as CDHSate CDS schedules. CDS
□ 3
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grid d5 networks, d5 including d5 the d5 rnd^rhrfi^3Emithrd;ftthnm dlnB
California d5 Public d5 Utilities dtidlBcHBsisElahjn d5 California d5 have d5 begun d5 to d5 inst; 
throughout d5 the d5 state. d5 d5 Some d5 California d5 utilities d5 (such d5 as d5 Sacrame 
have □ 5 received d5 significant □ 5 federal drTFUhinHR^rl IriirrfppTtf^mnaart □ 5 from d5the d5 Am< 
Recovery d5 and d5 Reinvestment dSAct □ 5 (federal d5 stimulus d5 package). d5 Many d5 co 
are d5 actively d5 deploying d5 smart d5 meters d5 as d5 well. d5 Digital d5 smart d5 meter 
the d5 fundamental □ 5 technohagly [QlStcecfllS enable d5 widespread d5 integration d5 of □ 5 info 
technology d5 (IT) d5 into EDS the □ 5 power d5 grid d5 (i.e., dSthe d5 smart d5 grid). d5Th 
summarizes d5 some d5 potential d5 societal □ 5 benefits d5 expected d5 foIcQS result dSfrorr

□a
Table Dai: da Smart dSSiil da Benefits da

Consumers DS Environment DS
□a □a

1. dUS Da Savings D3 Resulting D3 from DO
2. lEB&ased D3 Consumer D3 Choice D3 and CD
3. D3 More D3 TranspafBrr^<SlB0RB§±rmation [ 

Control CI3 for DaCoElamers

1. \IZMespread [B|ffloyment Ddof D3 Renewable
(Solar, Da Wind, □aaEkfifiE3lS)Electric DaVehi 
(EVs) na

2. RibBuced 03 Need D3 to D3 Build D3 More
plants Da

3. da Reduced da Carbon da Footprint da anc 
(via da Renewables, da Energy da Efficiency 
Vehicles) d3

Utilities d3 Economy d3
da da

1. da Reduced da Cost da Due da to da Inc
Delivering da Electricity da and da Reduct 
Manpower da to da ReadUffla Meters.

2. lEJ#oved da Reliability da and da More dc
Response da

3. lEBfieased da Customer da Satisfaction da Di
Savings da andC5tt®fel€II3a da 

Source: 05 05 California 05 SmaOdOd Grid i

1. dEMtes da m&ket da for da Goods da anc
New da Companies, da N0$ da Jobs)

2. diHUj^p da Workforce da to da be da Pri 
Jobs da

3. da ReduoEpferta#TBe da on da Foreign d3 0 
Dollars da at EHdHome

□a
What 0a0tM doHfcems d3 are d3 Associated OBSmart D3M
□a

Human EDS health ED5 impacts EDSfrom ED5 exposure ED5 to ED5 electromagnetic ED5 frequency ED5 
depending Da on ED5 the ED5 frequency ED5 and □ 3 power ED 5 of da the ED5 fields. ED5 ED5 Smai 
in da the d3 RF d3 portion d3 of d3the d3 electromagnetic d3i&sp®istf£3ifii ITlS sfntfrlAtl 1313 the?

na da da da dvsdnfsirfnffi o®o®o®Oq0O®o®o®o®o®OqBOq0OqB c
5 TlEDaS D3 federal D3 Energy D3 Independence D3 and D3 Security D3 Act D3 of □ 3 2007 D3 directs □ 3 states D3 t
grid D3 pro§faE33 allows D3 recovery D3 of D3 smart D3 grid D3 investments D3 through D3 utility D3 rates, D3 at 
smart D3grid D3 investments. D3 DSThe D3 American D3 Recovery D3 and D3 Reinvestment D3 Act D3 of D3 2 
smart D3grid D3 infrastructure B^iE]iIhaffifemElffi)ibJ,.sn3 see: D3 D3 Congressional D3 Research D3 Service □3(2007’ 
Independence D3and □ 3 Security D3 Act D3 of □ 3 2007: D3A D3 Summary D3 of D3 Major D3 Provisions," D3 CRS 
RL34I294, D3 December Ht33:^tenHg^/.sEf&fe.gov/public/..files/RL342941.pdf) D3
6 CSffornia D3 Public D3 Utilities D3 Commission D3 decisiot±2[fii3®O3]fMs3jphcfE]3iil2PiItB?2009). D3 Decision D3 on 
and D3 Electric D3 Company's D3 Proposed D3 Upgrade D3to Qa3he D3 Smartmeter D3 Program.

m
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meters CHS are D5 unlikely {H&tmdDS^S'effsc^s;0[Sd however 06 it 06 is 06 not 06 scientifically 
whether Odor 06 whqthdE$8heOOSffmaMilMQd□ 3 orgapisHil and D5 potentially, IZ15 human D5 he? 
might flrTtitesel 1133 same D3 concerns D3 over D3 potential D3 impacts D3 should D3 apply D3 
devices 1115 that D3 operate 1113 with D3 similar D3 frequency D3 and □ 3 power □ 3 levels, D3 ir 
cordless D3 phones, D3 televisions, D3 and D3 wireless □ 3 routers. iHpfacHdlMfrcHri EBetrteHss □ 
devices D3 is D3 likely D3 to D3 be D3 a D3 result D3 of D3 differSSes D3 in D3 usage D3 p
□ 3

Thermal UMtfs D3
Electromagnetic IZ15 waves □ 3 carry □ 3 energy, D3 and D3 EMF □5 absorbed D3 by D3the D3 
temperature D3 of D3 humafhdZEfeMfie. [Effi0coEi3restB£II3l3 body D3 temperatures D3 must D3 
increase D3 at HP leMttnl 1313 lead DSto D3 potential D3 biological D3 impacts □ 3 from D3the 
verified □ 3 effect D3that IZ15 has D3 been IZ15 shown D3 to IZ15 occur D3 in D3the □ 3 power 
meters IZ15 are D3 designed D3 torJ^torccluJ^irOEliS aE)3ial DZfficfeeding D3 behavior D3 at DSem 
levels D3 of D3 4 D3W/kg D3and D3with D3an IZ15 accompanying°(O2]0hotre8 
exposure D3 levels OS from D3 smart □ 3 meters IZ]&®vI35[EfaEEl00 OdSltHosehcEnfi riah|e EUSSTte OS 
has IZ15 set Iq3t5 [IBrfitjsoiaZbSh D3 densities □ 3 from □ 5 electrowell DIBfflbdiiS QBSdtelt OBwheril]05 
demonstrated D3 biological D3 impacts □ 3 occur, D3 and D3the D3 limits DS are D3 tens D3 c 
likely D3 exposure □ 3 from □<§ sEBirt D3 meters.

boc111

□ 3
Non theSt&l EffMkts 06
There D3 are D3 emertgirag Ofl<ipieli]3 the D3 medical D3 and D5 biologidririEFfilfiSHl D3 about [ 
effects D3 caused Cqk&^tCiDflllBSnmechanisms D3 of □3ratssdxiJbed(BH®fMnEi3n3 of D3 health D3 
impacts DSfrom D3 "electromagnetic □ 3 stress" □ 3 have DS been □ 3 reported, DS with D3 syrr 
headache, sfnffi D3 irritability. D3 D3 Some D3 studies D3 have D3 suggetsteblilOEWhat D3 RF D3 
phones D3 may D3 disrupt D3 c4fi3ffBBhDaEii3ihuman, OBaettich D3 may DdhhgHtivle&i E35D3 other 
impacts D3 on D3 humafl10H3iS®ol5i3.concerns D3 of D3 brain D3 cancrrarbfllfjliyhttiiifeiil D3with 
usage D3 persist, D3 there D3 is D3 currently D3 no D3 definitive D3 evidence D3 linking D3 ce 
incidence D3 of Qfe ®fcffGS5due DS to EDS the □ 3 recent D3 nature D3 of Eji§ilifejiJ135 technolog 
exposure D3 are IZ15 not D3 known. D3 D5 Ongoing Dd scidnGlifi tEO6uuityd0#asijUl2l&eiag D3 
thermal D3 effects lE3T^Jft©rrfi'(EI® exposure r~l5;bhoFii£ rhMifend 1313 sm^rll l^ltftftfefcsppcially D3

no no no no irTBunffiirtma o®o®OqBOqBO®OqBO®Oq0O®OqBO®o® c
7 [Qdhdrea, 09 J.A., DS Adair, DS E.R., DS and DSJ.O. DS de DS Lorge DS (2003) DS Behavioral DS and DS cogniti1 
Bioelectromagnetics S/Jjfcftl POS|S3ffiJ3 (2063(0
8105 DS R. 09(2008) 09 "Supplemental 09 Report 09 on 09 An 09 Analysis 09 of 09 Radiofrequency 09 Fields [ 
PG&E 09 Smart 09 Meter 09 Program 09 Upgrade 09 System," 09 Prepared 09 for 09 Pacific 09 Gas 09 & 09 El 
Associates, 09 Inc., 09 October 09 27. 09
(http://www.pge.com/includes/docs/pdfs/shared/edusafety/systemworks/rfsafety/rf_fields_supplemental_report 
_2008.pdf) 09
9 |\EJ8kova, 09 E., 09 iyifl}9gj:pn09 and 09 I.Y. MBBdati^afla/s Q3B0(M0@) 09 mobile 09 phones 09 inhibit 09 53PB1 09 f 
formation 09 in 09 human 09 stem 09 cells 09 stronger 09 than 09 in 09 differentiated 09 cells: 09 Possible 09 
E£l9ronmental 09 Health 09 Perspectives, 09 doi:10.1289/EBfi.0900781.

10 hElfiby, 09 H., 09 Grafstrom, 09 G., 09 Eberhardt, 09J.L., 09 Malmgren, 09 L., 09 Brun, 09 A., 09 Persson 09 
Radiofrequency 09 and 09 ExtrqFmeQtfflciyL(Eii9 Electromagnetic 09 Field 09 Effect®rHfeS39EI#ittee 09 Blood 
Electromagnetic 09 Biology 09 and 09 Medici6pJJUSS 239 09 103
11 AHlfiom, 09 A., 09 Feychting, 09 M., 09 Green, 09 A., 09 Kheifets, 09 L., 09Savitz, 09 D. 09 A., 09 and 09 A 

09 mobile 09 phones 09 and 09 tiJ)nHsterEM(JS5k2fl3D9]®ffiSH^0635l9on

m
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the ED5 cumulative ED5 impacBFUL35r©mirfS|cdi]£Il5 including ED5that ED5 of DSa □ 5 network ED5 
operating ED5 throughout DS a fife flrfflBmunity.
□a

There ED5 cilfyeEDS is ED5 no ED5 conclusive ED5 scientific ED5 evitteifealQ3$)Qffluisi^8^!3QBa a ED5 
between ED5 human D3 exPtfedBftsEifistcOElSnd □ 3 negative I 13 h^alfl-frfrlfrit3i|1ihnFsl[3l3 reason, 
regulators EDSparlotyULdS maJ&| ED 5 be D3 prudent ED 5 to ED5 call EDS for ED5 mdice EEtMrasseaElB C 
acceptable ED5 huftfed3Pj3ure ED5 limits ED5 on ED5 currently ED5 proven ED5 scientific ED5 and ED5 e 
known D3 thermal □ 3 effects, ED5 rather ED5 than ED 5 on ED5 general ED5 concerns ED 5 or ED 5 spec 
and D3 as ED 5 yet □ 3ithr^diferi 1313ff^HMi ED5 questiorls EEDBSHtoaly ED5take ED5 considerable ED5 tir 
resolve. TtEfeS □ 3 data EDS that ED5 are ED5 available □ 3 strongly ED3t£uq0^alt OffiiFfefctElBDB <5S33lfeR< 
absorption D5 on ED5 human ED5 health, ED5 such □ 3 effects ED5 are ED5 not □ 3. sQ03 profound
□a

FCC Qifflfiines Dd Address ED 5 Knroiwtn ELGkETfets ED3 Only(thHS<BbtffibdEsN63ia
□ 3

In ED5 1985, D3 the ED 5 FCC ED5 first ED5 established ED5 guidelines EDSto ED5 limit ED5 human ED5 
thermal □ 3 effects EDSarf rtHcQBsEnrBssions. ED5 EDSThe ED5 guidelines EDSwere ED 5 based D5 on 
American D3 National ED5 Standards ED5 Institute ED5 (ANSI) EDStflaED 
modified ED5 its ED5 gWifcBifedsJIDS on D3 a ED5 rulemaking □ 3 process EDSthat ED5 began ED5 in □ 
1992 ED5 revisfbiEDBDfcfte ED5 ANSI 1ED18l^nifl4n}€e§indings ED5 by ED5 the ED5 National ED5 Council ED5 o 
Protection ED5 and □ 3 Measurement! THa (HffiBl$96 ED5 guidelines ED5 are ED5 £DB ED5 in ED5 place

ffiS6,EH33sfebedE33dF(DC O11

□ 3
In ED5 its ED5 rulemaking ED5 process ED5 to ED5 set ED5 SAR ED5 and ED5 MPE ED5 limitsPISS the C 
safety ED5 agencies, ED5 including ED5 the ED5 U.S. ED5 Environmental ED5 Protection ED5 Agency ED5 
Administration. ED5 ED5 While EDSthe ED5 FCC ED5 guidelines ED5 appear ED5 to ED5 provide ED5 a [ 
known ED5 thermal □ 3 effects ED5 of D3 exposure EDSto D3 radiofrdquSiSyjrcEytthE^Sla^idst HUB 
potential EDSithsi^'Ql □ 3 effects, ED5 nor EDS dd8 EMthey QSatidftioESfi 0.5 understanding ED 5 of El 
these □ 3 effects, ED5 there ED5 is ED5 inadequate ED5 basis ED5 to ED5 develop EH35 additional EDSgu
□ 3
no no no no irm-dnTOffrm c

12 hBfional DS Research D3 Countcfei^Bficl^XtOS)03Si)pdEM REES Needs 05 Relating 05 to 05 Potential 05 Biological 051 
Health 05 Effects 05 of 05 Wireless Hfflfidrft&iblBt&atiBtnOd Academies □ 3 Press, D3 Washington, D3 D.C. D3 D3 
(http://www.nap.edu/catalog/12036.html) D3
18/G3i§rican DS MaticDS Standards DS Institute DS (1982) DS "American DS National DS Standard D3 Radio D3 Frequs 
Warning D3 Symbol," D5 Afl9I^CBO®En2titute DS of D3 Electrical DS and D3 El43:8onics DS Engineers, DS Inc.
14 FEtS DS (1997) DS "Evaluating D3 Compliance DS with D3 FCC DS GuliHMBS&dBi&ficBqiHiScl^uHSrElElfiffiKpgsitfrbk: DS 
Fields," D5 OET DS Bulletin □ Si®$)^I&fi(Ei^ktlisTraf HU39I7ommunications DS Commission, DS August. DS
(http://www.fcc.gov/Bureaus/Engineering_Technoiogy/Documents/bulletins/oet65/oet65.pdf) DS
15AEhirican DS National DS Standards DS Institute DS (1992) □ 3 "Safety □ 3 Levels D3 with D3 Respect D3to D3 Hi 
Frequency D3 Electromagnetic D3 Fields, D3 3 D3 kHz D3 to Dffl^BiliJ3[jfitdz'j'du0ii3 D3 C9
Institute D3of D3 Electrical D3and D3 ElectronifilOS Engineers, D3 Inc. D3
lsA3iirican D3 National D3 Standards D3 Institute D3 (1992) D3 "Recommended D3 Practice D3 for D3 the D3 Mea: 
Hazardous D3 Electromagnetic BffiSnFRft aBfi D^fe/ITcrH/3 ANSI/IEEE Institute D3 of D3 Electrical D3 and D3
Electronics D3 Engineers, EUte Inc.
17 rESP D3 (1986) D3 "Biological □ 3 Effects D3 and D3 Exposure D3 Criteria D3for D3 Radiofrequency D3 Electrom; 
No. D3 86 D3 (1986), D3 National D3 Council D3 on CDfeR®ffi41i4^ioEB£]3 Protection D3 Meas
18TEteD3U.S. D3 EPA D3 confirmed D3 this D3 in D3 a D3 letter D3to DSThe D3 Electromagnetic D3 Radiation
(http://www.emrpolicy.org/litigation/case_law/docs/noi_epa_response.pdf) D3
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The D5 FCC D5 guidelines D5 measure D5 exposura/vfDGS v@^RO[2]5[lit5iSpi©rific[][33raliIfa}'tttion 
(SAR) D5 measures D5 the □ 5 rate D5 of □ 6 energy D5 absorption BSSSasured
body D5 w^i^ik^]£]5 D5 It D5 accounts OS for Ddthe D5 thermal □ 5 effects D5 on D5 hurr 
heating □ 5 body D5 tissue D5 aHchifili iQEJnheaeiQlrdSiSralsiHSBgfodSS&s, D5 suahoEM aSDfOd 
phones, IZ15 that IZ15 are D5 used D5 in D5 close 0^tH3x[E3ffi^CE](Q3 l£33^uHa5naQ36iSiSneti. CH6 s 
underlying D5 ANSI D5 and D5 NCRP D5 limits, D5 are D5 EQBSoriilffi&talllffiStfBifiSBIH&tEte
FCC D5 rulem$k[n]g5 and DS still D5 today, D5 behavioral D5 disruption D5 in IZ]5| labfiH&ory DSa 
human D5 primates) D5 at D5 this D5 absorption □ 5 rate D5 is Ddthe D5 only □ 5 adverse Dc 
linked D5 to D5 RF D5 at D5 levels D5 similar CDS to IZ15 those D5 errp$ierfeE]<Q$inE3s}nart □( 
scientific D5 liter^fuffelElfi IZ15 by Ddthe IZ15 World D5 Health D5 Organization D5 and D5 many I 
Europe.22, ^fffe D5 FCC D5 limit D5 of D3 1.6 D3 W/kg D3 provides D3 a D3 significant DSfact 
threshold. QI33 D3
□ 3

Limits D3 on D3 SAR D3 provide D3 thBeSflrbasesnOSlfaDf DI33a©®|btostir^]6lII]5 maximum D3 perm 
exposure D3 (JN/E^E 03 limits 03 average 03 exposure 03 over 03 a 03 given 03 time 03 per 
general 03 exposure) 03 from 03 a 03 device 03 and 03 is 03 often 03 used 03 for 03 exp 
human 03 exposure I'PBDfi tHOSaoccur 03 at 03 a 03 distance 03 of 03 more 03 than 03 20 
(106) 03 vpit^B^@ioerSrQeter 03 (pV^XcrElS and 03 accounts 03 for 03 the 03 fact 03 that E 
absorbs 03 energy 03 more 03 efficiently 03 at 03 some 03 radiofrequencies 03 than 03 other 
absorbs Efe3gy 03 most 03 efficiently 03 in-)SfflttSi3®BH^niJ3 SMoOEteSOOS corresponding 03 
for 03 RF 03 emissions Oairm OUffictinhse^I&rtkl^gCElEie 03 most 03 stringent. 03 03 In 03 the 
where 03 smart 03 meters 03 operate, 03 including □ 3iPZJfiSOf5 ElSznirhiblya 
range, 03 the 03 human 03 body 03 absorbs D3 energ^/lEl3ilHfe DZffirffeiSfl^psillEiElfiffli&tlilcre.

IXilr.T22.

□ 3
The D3 FCC Qt3 D3fltM(S3[B3 are D3 summarL^idPfiMi33l9lffiFlgL3^Hi0 03 appropriate D3for D3 
of D3the D3 AMR D3 transmitter D3 of D3the l~l3FRRfeFt1 Ofl^ltelI[I33ilgKerC333iifin€bqi[

no no no no fnva-rmffrm o®o$o$o$n$o$o$o$OaBO$o$o$ c
19 FS5 D5 (2001) D5 "Additional D5 Information DS for D5 Evaluating D5 Compliance DS of D5 Mobile DS and D5 P 
Human DS Exposure DS to DS Radiofrequency DS Emissions," D5 50jb)flB3ifetit D3 OEDfiTBcfltildieti^M^SS DS (Edition 
Federal DS Communications DS Commission, DSJune. DS
(http://www.fcc.gov/Bureaus/EngineeringJechnology/Documents/bulletins/oet65/oet65c.pdf) DS
20 [Qdhdrea, D5J.A., Q®./\dal5, aEiiHS B5 J.O. D5de D5 Lorge □ 5(2003) 05 Behavioral 05 and 05 cognitive □ 5 effects [ 
Bioelectromagnetics S/7pVf)i BEK:S3303 (20fi3)5
21 SlFiWhpard, 05 A.R, DSSwicord, 05 M. DSL., 05 and 05 Q. 05 Balzano □5(2008) D5 Quantitative D5 evaluations
interactions EWivGS biological D5 molecules D5 aWioEfS (20®jB
22 TEteDS World D5 Health D5 Organization D5 has D5 reviewed D5 international D5 guidelines D5 for D5 limiting E 
scientific D5 studies D5 related DS to D5 human D5 health D5 impsante D$la®W\/OB&gMlddtee[I[B&i'ai6itBfil5<<[i>on't E 
to D5 have D5 health D5 ccht4pq//enfi®£.wEMinf34|iem^&ndards/en/) D5
23 (QSimittee D5 on D5 Man D5 and D5 Radiation D5 (COMAR) 05(2009) D5 "TedrrrtidilSlI^leidvcsrrHSaain DdSStateme 
potential D5 health □ 5 effects D5 of D5 radiofrequency D5 electromagnetic D5 fields D5 and D5 comments D5 on [ 
Health D5 Physics □ S-$5(i|S©(20®jB
24 F£t5 D5 (1997) D5 "Evaluating D5 Compliance □ 5 with D5 FCC D5 Guidelines D5 for □okfetwaraagiBOcE£j35sure D5t 
Fields," D5 OET DS Bulletin □ Si©$)^D3fi(Et^ktHsirat IIIl59C7ommunications D5 Commission, D5 August. D5 
(http://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf) D5
25 FB5 D5 (1999) D5 "Questions D5 and D5 Answers D5 about D5 Biological D5 Effects D5 and D5 Potential D5 Hazi 
Electromagnetic D5 Fields," D5 OET D5 Bulletin D5 56 D5 (Fourth D5 Edition), D5 Federal D5 Communications D5 Cc
(http://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf) D5
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the d3 human d3 bod^viiaSficEhSeEMgy, d3 and OS the d3 threshold ddfor ddthe d3 2.4 
home d3 area d3 network d3 communications d3 is d3 consequently I l^rfR%her; d3 1000 d3 p\
□a

PG&E Da commission20O<QHa3yl_Lai3 by d3 Ri<Assia±i£I^,Tlfll4S3§rnentaI d3 Report d3 on d3 An □ 
Analysis d3 of d3 Radiofrequency Da Fields Da Associated Da with d3 Operation d3 of d3 the I 
Upgrade Da Sy^te533 In d3 this d3 study Da of d3 PG&E's d3 proposed Da smart d3 meter □( 
FCC D3 limits d3 on d3 MPE HEM33Bdfet03Q3[aHfclfa03rthe □ 3 perceived Da hazardous ddexpi 
times Da higher d3 than da^fhfHglfiTHgi&iidVS (IrVatestimates ddthat ddthe dd highest dd expos 
meters, dd if dd an dd individual Da were dd standing Da directly Da in □ 3 front dd of dd ar 
pW/cm2tPlnsmitting Ida itiailtflfliaaaitfee ddtime. ddThe □ 3 study Da notes ddthat ddthis □( 
than D3 the dd FCC |3BDIiiE36 fflfeanfDSDefeS ddthan ddthe dd demonstrated Da hazard Da lev 
individuals d3will Da bethlefalBadrwfiyaffla from dd smart D3 metferSEMiamgl 03 {iVdJyinLUfiahiE] 
structure) 03 where 03 power 03 density Oa will 03 be 03 much 05 lowemti03dE]3 The 03 h 
smart 03 meter 03 system 03 would Oa occur 03 immediately Oa adjacent Oa to 03 an 03 ac 
that 03 an 03 individual Oa would Oa be 03 immeaDBaSePdIp)6iiadja£i3taOE]&tHelv6 fiBaENiada no 
located 03 25 da feet 03 above 05 the 03 ground Oa on 05 a dd telephone 03 or 03 electri 
power 03 density ddfrom Oa an 03 access dd point 03 i^, [IB&Qtin53feBlb<ED6 03QB 103033124.4 
than 03 the 03 FCC 03 limit. Bj3dGS3>FposurBOB3o[33<ipnifiier 03 density da from d3 access 
estimated da to d3 be d3 15,000 d3 times d3 less d3 than d3the d3 FCC d3 limit d3 in d< 
device. 0133 d3
da

The d3 PG&E da commission^ d3 R®fhHitdQI3a Teis 
of ddstnatting da data da once d3 ev^BfcQD3iresCM HoLa'sn d3 this d3very d3 lowdBd estim; 
Flowever, d3 we d3 are d3 not d3 aware d5 of d3 the dd justificatjlromilIE]fopeEIMlui3§ 
do da knov\F(Ef$ 3 averaging d5 of d3 exposure d3 over (SSialilQfflintoSipSSlSda perioc
truly da be d3 a d3 smart d3 grid da the d5 data da will d5 be d3 transmitted da at d3 a 
this da report d3we d3 loqifasl^rfSfi <tcfaiitinro, nH3yvnHstl3 meter d3that d3 is d3 stuck d3 in d 
constantly d3 relaying, d3 at d5 a d3 100%tEM ELSyLCEiS dyl&scIMritlillEM/dine lUlBiftF d3 emissic 
measurably d3 below d3 the d3 FCC d3 limits ddfor d3 thermal d3 effects.

3sbaM^I cHaEDjSSldR dUk^ dd cycle ddBl

da

na na na n a rrm-unmffrm o®o®o®o®o®o®oa0o®o®o®o®o® d
26105 05 R. 09(2008) 09 "Supplemental 09 Report 09 on 09 An 09 Analysis 09 of 09 Radiofrequency 09 Fields 
PG&E 09 Smart 09 Meter 09 Program 09 Upgrade 09 System," 09 Prepared 09 for 09 Pacific 09 Gas 09 & 09 El 
Associates, 09 Inc., 09 October 09 27. 09
(http://www.pge.com/includes/docs/pdfs/shared/edusafety/systemworks/rfsafety/rf..fields..supplemental..report

2008.pdf) 09
HHp://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oetS6/oetS6e4.pdf ITTHB

m
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*o□
to.

S 1200 Da
2.
*6 FCC CI5 Limit d3

1000 D3
3</)o
x 8oo da
<D
*o
d
a, 600 da
5</)

100% CHS if D6 always CHS on D6I 400 da<u
Q.
to

if da on da 50% da dad 200 da
Max D6 exposure D6 from Ilf?, 
transmixer CH6at CHS 5% □ 6duty □ 6 cycle D6 transmixer D6at □6 5%, 06 50% D6

smart D6 meterMIl£ /CSl^eSJ&sure D6 from D6 smart D6 meter [
□a io(

x
(0

!o da 
o da 500 da iooo da isoo da 2000 da 2500

Frequency dS (MHz) dS
da

da
Figure dS 5. DS DS FCC dS maximum d3 permissible d3 exposure DS limits d3 on d3 power d3 density d3 r 
body d3 can □ 3 safely dd absorb d5 morec(uttheresrg£]§Z]3[Zi6 TB3 KJ^BagstEBiStfed d5 maxirraul5sMiE£(3x]|fosure d5f 
AMR Dd transmitter Dd at Dd 5% Dd duty Dd cycle Dd (ifeq£t[ffl37disQ3cHniED3eis/i: 

limit. Dd Even Dd if Dd a Dd meter Dd malfunctioned ddiamdSEftati 
exposure □ 3 levels d5 \AQS6ldEffiEffiG30jTefQdIIIl3iSn d5AMR dftB&ElBGMik{9$GiB d3 transmtfiLBS a Dd 5% Dd 
duty dd pyEl3 dd level Dd woMdl_L3&foO5]fliril5n$FC(D3]5fliiB0 fBei £33 RCtS Dd limit Dd if Dd the D3 transmitt 

Exposure Dd figdees/ddldDd from d3 November Dd 2010 d5 Electric □ 3 Power □ 3 Research Dd Institute d5 (EPRI) 
entitled d5 "Radio d5 Frequency d5 Exposure d5 Levels .^d-Mbm d5 Smart d5 Meters"

fc\^5&0*of D3 the 
inEDd EiddncBftiBI^EM^pa^ways

da
Power SifisHy dd (and dd Exposure dd Level) dd DeclBteacddDdapidly ddwith ddD
da

The d3 power da density ddfrarsp OffismiEia QBeneESd devices d3 that da emit d5 RF, d3 falls 
distance, da Q3lB|kr^eDEl3 this d3 affect d3for d3 an d3 example d3 smart d3 meter. d3 
maximum d3 exposure d5 level d5 at d3 1 v00 fHrii
below G3EB3FCC d3&uaHMl§sa d3 distance d3of OSdtaDiipiSfe^BiDIUarfspbsure d3 
approaches d3 zeE3>3 d3

na na na na raunfsiffnM o®o®Oq0O®Oq0Oq0O®OqBO®Oq0O®o® c
28 EQB9 DS (20R@^i(DE]'6 Frequency DS Exposure DS Levels dcJ'fnEBd DMtSmaHSC^bMbtHSRestitute, DS November DS 
2010. 003 D3
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180 Da 180 Da

160 Da

140 Da

2 120 Daa
e ioo Da
u

5i 80 Da

60 Da

40 Da
20 Da 0.018 Dai.8 Da 0.2 Da20 Da

o Da
i Da 3 Da 10 Da

Distance d3 in d3 Feet d3

30 Da ioo Da

□a
□s

Figure DOB □ S Power d3 density da from d3 a d5 sample;^M)Mai^tddiffieneEia S2dd&jM^ULiI$Pti£9£DiB cycle, 
smart □ 5 meter d3AMR □ 3 transmitter dekfipes/vSdEkjbilftjnsEE^d with 1B0 dEfiarapid Dd drop Dd of □ 3 power d3 

with Dd distance d^piiSifisHS law) Dd is Dd similar da for dd various d3 duty d3 cycles0133 and dddiffe

□a
Comparison □aaodtrBMe^netic D3 Frequencies Da from DS Smart D3 M/wtess UBS and DS Other [
□a

Health Ddheors D5 surrounding D5 RF 05 from D5 smart D5 meters 05 are 05 similar D5 to □ 
devices Da that D3 we 05 use D5 in D5 our 05 dailyn<5B3ditH^3l5BaeBpl0laigii££teA£a>rell4ib3 D5 an< 
ovens, D3 wireless □ 3 routers, 05 hair I 13 t]ky^ffl~T5lgrldpfolf5 \lvltftbrsrWplfl-prs. 05 05
□a

In 05anWil05to Gaslight □ 3 differences Gain Q3 frequency Q3 and □ 3 power □ 3 levels, 03 v 
of Q3 RF □ 3 from Q3 these □ 5 devices, 03 the □ 3 primary □ 3 difference Q3 among 05 them [ 
phones, D5 for 03 example, 03 are 03 often 03 used 03 for 03 many QHifiiitrhfiteOQijatslIlE]; 
of 03 a 03 day, 03 and 03 held 03 direcEQ/3 03 next 03 to 03 one's 03 head. 03 03
03

For 03 perspective, 03 microwave 03 ovens 03 operate 03 at 03 a 03 similar 03 frequency D 
smart 03 meters 03 (2.45 03 GHz), 03 and 03 the 03 U.S. 03 Food 03 and 03 Drug 03 Adm 
levels IG6 t£35 are 03 five 03 lO0@s 03 the 03 FCC 03 limit 03 for 03 smart I
devices 03 operating 03 al° ®i^e4s QI3331<4iiters E]I3 aGfcl£0|6i$/fient 03 produce 03 radiofrequenc'

oa na na na [rraunffiirtnia o®o®Oq0O®Oq0Oq0O®o®Oq0OqBO®o® c
29 EflBa d5 (20ttfljli<nEKl Frequency d5 Exposure d5 Levels dc|'fn533 BIfitSmaHStBdvWetHfi Research d5 Institute, d5 N(
2010. da
30 FB@, d3 "Summary d3 of d3the d3 Electronic d3 Product d3 Radiation d3 Control d3 ProviairaeilacniSaDf d3 the !
Act," d3 U.S. d3 Food d3 and d3 • 36
EmittingProducts/ElectronicProductRadiaticnControlProgram/LawsandRegulaticns/ucm  118156.htm) d3
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fields D5 of D5 atilSSSlIISSiiSAf.^Elffi^feffB^le D5 in D5 metropolitan da areas CDS are D5 exposed 
radiofrequency CDS from D5 radio da and da television d3 antennas, d3 as d3 well, d3 although 
population, d3 exposure d3 is d3 quite d3 low, l3?faEHBhd d3 0.005 d3 pW IZ15/cm
□a

5000 na

5000 0-8"

4500 Bcf

4000

3500 [f

3000

2500 08

2000 08

1500 0a looo5
iooo pa

500 pa
0 0#

Maximum □ 
Minimum 08

□a□a
Figure Q&SGiparison CDSadfoiJB#^J3ncy 03 Levels 03 from □deVaBjfUih I3I8c$«5iJ

□a
Note: D3 Exposure □ 3 levels2 S^SHneE31 dpkSS\f/ornm d3 Table d3 2 d3 and da^oEMrSetferdEMom C 
meter d3 figures d3 represent Da 100% d3 duty Da cycle d3 (i.e., d3 always d3 oE|3d3 as d<
□a
no no no no rrm-4nm8ra o®o®o®Oq0O®OqBO®Oq0O®o®Oq0O® c

31 "EMJioiPre^®ncy 03 Exposure 03 Levels 03 from G33t8mS7(ff Q? Rob 05 Kavet 05 and 05 Gabor 05
Electric 05 Power 05 Research 05 ll^iiditetehO^jS’WfiWld
32 Pokier, 03 K.R. 03(2007) 03 Radiofrequency 03 exposure 03 from iBftSSfetei&rHlflgijMWliDfl® utilizing 03 Wl 
Physics, 03 Vol. 03 92, 03 No. 0$$2t3lS/larch, 03 pp. 03 280
33 SHhSnidt, 03 G. 03 et 03 al. 03(2007) 03 Exposure 03 of 03 the 03 general 03 publE303 due 03 to 03 wiref 
Places,/Sfiof/on 05 Protection 05 QdtslSnytiy 03 123, 03 No. 03 1, f-jlH1 03 June 0311, 03 pp. 03 48
34 EE® 03 (1986) 03 The 03 Radiofrequency 03 Radiation 03 Environment: 03 Environmental 03 Exposure 03 Levels 
Emitting 03 Sources, n3 Eft&-AhQ^hf?tiyU S 03 Environmental 03 Protection033 Agency, 03 July.

5®
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Table dd 2: {J&feij^aray CH3 Levels CH3 from D3 VaEUfis D3 Sources
□a

Source d3 Frequency d3 Exposure d8 Level
(mW/cm2) d3 

1-5 na
0.000005-0.002 □

Distance Dd Time Dd Spatial D3 
Characteristic d3

Highly IZI3 localiBd 
Relatively lEQferm dc!

Mobile ;dHL£he da 
Mobile pfBahe d3 bas 
station da 
Microwave Da oQSi

900 Da MHz, D3 14 
900 da MHz, D3 14

At daaa 
ios da to da a 

thousand da filfi 
2 da inches2 dd

During d3£l5l 
Constant da

~50.05i0.2iffi8 Localized, ddmorSG 
uniform da

2450 da Mfta During daEUi

Constant da when Localized, dainorifsG 
nearby da 

Constant da

Local da area da Hi 2.4-5 dads 0.0002-0.001 da
0.000005-0.0002 d 

0.001 da (highest d 
population) HITa 

0.000005 da (50% 
population) da 

0.0001 da (250 da r 
duty da cydBp [

0.002 da(i daw, 
cycle) 0325 

0.000009 da (250 C 
1% da duty dHa 

0.0002 Dflaw, C 
duty da cy£U$

3 daffl
uniform da

Radio/TV da broadcS Wide da specttQa Far da from da sot 
most da caSsf

Relatively da unifcSiS

When da in da pn Localized, ddinoiHG 
during da transmissE uniform da

Smart da mdHa 900 da MHz, da 24 3 daffl
da

da
da
da da© oaffla

□a
Source: di6 D6 Electric D6 Power D6 Research Dd Institute did (EPRI), D6 Radio D6 Frequency D6 ExposurC36 Levels D6 frorr

03
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What CIS is CIS Duty rt3#C^3&DEfeiaElfi it Dd Affect E33<Human dd Health?
□a

Duty HUS cycle □ 3 refers [H3to D3 the D3 fraction D3 of D3 time D3 a D3 device D3 is D3 transmitting. D3 D3 F 
transmits D3 RF D3 energy D3 1% D3 of D3 a D3 given D3time D3 period. D3 D3 OnerBIBS5l|ffisrde}tt plEfS Q3 D3 th 
day. TBS DBdduty Dd cycle, Dd or Dd signal ic£/j&dkicbrDSfiiistoD£2£hwEld)ofi^hcomparing Dd exposures Dd from Di 
kinds Dd of Dd dev'meA)ilBfSlEfMtgp$, DfifriWUBiSrouters, Dd smart Dd meters, Dd microwave Dd ovens, Dd FM Dd radio/1 
signals). Dd
□ 3

Duty D3 cycla&Ei&oDS devices D3vary D3 considerably. D3 DSThe D3 duty D3 cycle D3 of D3 AM/1:M D3 radio 
words, D3they D3 are D3 transmitting lQbabber|cHfin®ssiP3n&gE]£]03ries D3 widely D3 from D3 user []3to D3 usi 
However, D3 the D3 national D3 average OSidsieiiiEifieE DZD® |aijoiE!dI3t&>feSh. D3 DSThis D3 usage [H3 equates D3 tc 
"average" □3usEE3[H3 D3
□ 3

From ifiMrnation D3 that D3 CCST D3was D3 able D3 to D3 obtain D3 we D3 understand D3that D3 the D3 sma 
PG&E D3 operates D3 with D3 a D3 maximum D3 power Qfii'KDiutlplja:tB&^SfiffiMti33BBt&r0^S3tlti)ecP3rDydni33 wi 
band. D3 D3 Each D3 smart D3 meter D3 is D3 part D3 of D3 a D3 broader D3 "mesh" D3 network D3 and D3 
and D3 utility D3 access D3 points. D3 DSThe D3 transmitter D3 at D3 each D3 smart OffirpeteenDSJS’illf IUB3be 
time D3 idle D3 (not D3 transmitting) D3 depending D3 on D3the D3 amount D3 and D3 schedule CR of CDS data 
the D3 relaying D3 of D3 data D3 from D3 other D3 meters D3 that D3 an D3 individual D3 meter □ 3 does, D3e 
manages D3 contrdl QZffiBiEffe D3 of D3 the D3 communications D3 patHDOS in D3the D3 mesh CIS network.
□ 3

Theoretically D3 the D3 transmit D3 time D3 could D3 increase D3 substantially D3 beyond D3 today's D3 actual □ 
applications D3 and D3 functionality D3 are D3 added D3to D3 the D3 meter's D3 CDnEMjaidiifclniy|13l9iirtdiiilil£]E]3 i 
"worst CH3 cSbueftrfBSn Q3,(iQSi3r£B3er D3 malfunctioned D3 and D3 was D3 stuck D3 in D3 the DStrarsmit D3mo 
end D3 duty D3 where D3 the D3 transmitter D3 is D3 always D3 on. DSThe D3 table D3 below [
different D3 duty D3 cycles D3 against D3 the D3 FCC I~I3 guidplinpsl 1313 fnr D3 human D3 exposure D3 limits. D3
□ 3

Typical Dd Smart G3 Meter HUSOperatic 
With D3 Repeater DdOifitivity

Scaled D3 Hypothetical Dd Maximum OaB Usi 
(i.e., □ 3 always DS on) Dd

□3 □ 3
5% D3 Duty lUKSCycle 100% D3 Duty CEQSCyde

72 D3 minutes/H3$ 24 D3 hours/EQq)

3% G3 of D3 £36 D3 limit 60% D3 of D3 £36 G3 limit

Source □ d data dd on dd operating dd duty dd cycles dd (i.e., □ 5 first Dd column) ddfrom dd Electric QfiFPEitorrS'6 iSfeareteri JdZDr&tifeutEdZIS 
reported \3foiatioriEld Frequency dd Exposure dd Levels dd,fdM column d5 hypothetical [ISSTcasffnDjd derived Dd through □
extrapolation Dd of Dd first B4>ciaitiae dd levels dd at [H3dl dd foot dd distance.

□6
In Dd summary, Dd the Dd duty Dd cycles Dd of Dd streiiBtiiMmpteaiidnldDdHtidty!p3daddH3fi£$&Bdrmep'BatBi) Dd 
operation Dd result Dd in Dd expatfMrePcDS that D3dF6& D^exposdBSdlM^uiideMSsa D3 hypotbettB® D3 iilways 
scenario D3 the D3 maximum D3 exposure £3®v\H3abf[1333thOElSbleCLffi D3 limit, D3 which D3 provides D3 a D3 wi 
known D3 thermal □ 3 effects □3ofHS3RF D3 emissions.

□a
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What CIS AbapbsGiei £13 Levels Ddfroof did MfEkHJdnllS ffld □ 6 from HIS Just Dd Behind Ddthi 
Meter? D5
□a

In Da a Da November 03 2010 03 study 03 Electric I~l3 P^</vfMa laifld-esfrpch nTfelxipritauitng 
from HBdrdc CD® of 03 UEEM SSUeEila mW 03 power 03 level 03 at 03 one 03 foot 03 distanc 
bank □ <5rrrfrt[33<S meters 03 located 03 at 03 a 03 multifamily 03 building, 03 such 03 as 03; 
exposure 03 level 03 was 03 equivalent 03 to I~l3 ffiTOHa of 03 the 03 FCC 03 standard.
□a

In 03 the 03 same 03 study 03 EPRI □3maeSi3rHifetS3S)6|JosmreC]^®yW 
panel 03 box 03 ieinBIlEbtHrdS-3Cp!robteirrn±ly3 03 on 03 the 03 opposite QEM13EBS dEOiitlpe[335 
cycle 03 it 03 yielded 03 an 03 exposure 03 of 03 on|Sffla[B®B% HEBSldDEOfidiiijaBaZc^la 
always 03 transmitting), 03 exposure 03 at 03 eight 03 inches 03 behind 03 th£HH5 meter □<

T&heeter 03flfKT^iiT!

□ 3
IstEJSDSFCC 03 Standard 03 Sufficient □ SeterttHSOaotect 03 Public 03 H
□ 3

The 03 FCC 03 guidelines 03 do 03 provide 03 a 03 significant 03 factor 03 of 03 safety 03 
currently 03 understood 03 human 03 health 03 impact 03 that 03 occurs 03 at 03 the 03 pi 
frequency 03 bandsEB3Hthla35 meters 03 use. 03 03 In 03 addition D3 to D3the □ 3 factor □ £ 
guidelines, D3 at □ 3 worst, D3 human D3 exposure D3 to D3 RF fTfbfnrarrinjjflBTfh-girtl II3j^vantflrli 
50% D3 duty « <tyb5dD<DE]5 significantly □ 3 lower D3 than da the D3 guidelinessdBB Q33 While 
to D3 understand d5 potglrirtteiMaI]aCEl5neffects d5 of d5 exposure d5 to d5 RF d5 and □ 3 effect 
prolonged d5 exposure d5to □ 3 several □ 3 devices d5 emitting d5 RF, □ 3 given d5 current d 
guideline d5 provides d5 an d5 adequate d5 margin D3 oferSaSsHdtveffeS^gainst □ 3 known d5
□ 3

Are Dd Additional Dd Tej&fiattlSc’yiZZld StandaefedSB ISH3
□ 3

The d5 FCC d5 guidelines □ 3 protect d5 against d5 thermal d5 effettteeBBilodEjdffBctdEtexposi 
have D3 been □ 3 suggested, d5 and d5 additional □ 3 research d5 is □5sDffisritfcbaII^5El>5lII]5 bett 
validate d5thefni5d5 d5
□ 3

Given d5the d5 scientific D3 uncertaiqt^eBl@brQ3idfffiBI33rall d5 RF d5 emit^inlglCi® 4qkfii(bhiEnE 
time D3 there d5 is d5 no d5 clear d5 indication d5 of □anw^bt, IHMi§dfiH!ffi6i^,NSl9iedci±l3nal 
is D3 there d5 a d5 basis da from SBat/hHli lfy}4to[]I3ab6n0fe3'SEtiaiTniiaE3§ d5 could d5 be d5 he 
appropriate. 'BtfihdEil3d5 a d5 clear d5 understanding d5 of d5 the d5 biological d5 mechanisms 
benefits d5 of □ 3 additional foh3 ElfiiHirfliaQrahitting d5 devices d5 inclurfngodHsMsB'tQIBa meters 
determined d5 at d5 tKHffida time. d5
□ 3

na na na na raunfsiflnM o$o®n$o$n$o$o$o$n$o®o$o$ d
35 E00 D3 (2010) DS "A Da persptffirti®^ cHaQlipeduiaie D3 associated D3 with D3 residential D3 automatic D3 
technology," D3 Electric D3 Power D3 Research D3 liHflute, D3 February.

mi

m
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Public EDS Information Eld and DZQSEducation
□ 3

It 1113 is ED5 important EDS that ED5 consumers □ 3 have ED5 clear ED5 and ED5 easily ED5 understood 
emissions ED 5 as EDS well ED5 as ED5 readily ED5 available ED5 access ED5 to ED5 clear, ED5 factual ED< 
known □ 3 effects ED5 of ED5tROE'&ehniiEBsi<535 ffi3lilaED5 strengths ED5 and ED5 distances EDSfrom □ 
commonly ED5 found ED5 in EUBBSur ED5 world.
□ 3

Equipped □ 3 with ED5this ED5 information, ED5 people ED5 can ED5 make ED5 knowledgeable EDSjud 
prudently ED5 minimize ED5 possible EDSeiKa&saHfi 06[±Mitrh£rh3 famiiiaBgLJL33)ytinl(fetidJ3sG 
compliant ED5 devices ED5 at ED5 known BM^aB3E^&)tiljbia523aA/ill ED5 be ED5 better ED5 able ED5 to 
field ED5 strengths ED5 of ED5 various ED5 RF ED5 sources ED5 in EDiShobHetplifoesjryAiyi 4B6tekiviE33me 
blankets, ED5 clock ED5 radios, ED5TV ED5 andHJhB ilate^fi^s;o5Dp5j|b©iw,er ED5 lines, □ 3 microwave I 
etc.). ED5 An ED5 ongoing ED5 regularly ED5 updated ED5 source ED5 of ED5 unbiased ED5 information 
research, ED5 both ED5 prov§«t®l^8fc3feiCDE]fecausal ED5 effects ED5 being ED5 studied, ED5 if ED5 pre: 
independent ED5 entity, Ep6owidelcQ2lSonsurners ED5 a ED5 credible ED5 and ED5 transparent ED5 sour 
obtain ED5 facts ED5 about ED5 RF fl3 ini 1313 our ED5 environment.
□ 3

CCST ED5 isciIEJirrtIvtalElife ED5of ED5a ED5 single 5S5i(S^t©3HdiB«itfie£D[S]3pnformation ED5 which 
are ED5 able ED5 to ED5 endorsOHS as ED5 impartial
□ 3

Alternatives EDWtxel£slxP Dd
□ 3

Assembly I'fiMiber KulfJman ED5 has ED5 inquired ED5 about ED5 potential ED5 alternatives ED5 to ED5v 
communication ED5 with ED5 smart ED5 meters. ED5 ED5 There EDSare ED5 currently □ 3 several ED5 
data EDSfrom D3 some ED 5 smart □ 3 meters ED 5 to ED 5 the ED 5 utility rSi3rcKbtrlripgnf]3E33eThQei EDi 
a □ 3 power ED5 line ED5 or ED5 wired ED5 th^tillKM33Dph0#c0SibihelI^5E3abHDeE]5 ED5 Each ED5 nr 
tradeoffs ED5 among ED5 cost ED5 and ED5 performance ED5 (e.g., ED5 how ED5 much ED5 data ED5 ca 
The ED5 ability ED3 tSiSiSitaoe EDS protoktefnS&e tEDO3 wireless ED5 depends ED5 upon ED5 the EDc 
configuration ED5 of ED5 the ED5 meter ED5 used. EDSSome ED5 existwig^pOi3iaHhiliDS!339±#rerOE]6 
would □ 3 have ED5 to ED5 be ED5 modified ED5 or ED5 replaced. ED5 EDSThe ED5 communications [ 
The ED5 current ED5 PG&E EDSilvieitSpsirigldlDSeccQSnainEaStEbns □ 3 board ED5 that ED5 onI\ED2l5 suppo 
protocol. ED5 ED5 SilverSpring ED5 or ED5 another ED5 vendor ED5 could ED5 provide ED5 an ED5 alter 
such ED5 wmwaEDlSd ED5 and ED5 cost 1IEQ£ffi3at®J,8teflDSD5 costs ED5 of ED5 an ED5 alternative ED5 ap 
need EHfetcED®factored ED5 into ED5 the ED5 decision ED5 making ED5 processEDSS related ED5 to ED5
□ 5

If □ 3 future □ 3 research ED5were ED5 to ED5 establish ED5 a ED5 causal ED5 relationship ED5 betwe< 
human ED5 health ED5 impacts, ED5 industries ED5 and ED5 governments ED5 worldwide ED5 may ED5 I
choices ED5 about ED5 practical ED5 alternatives ED5 to □ 3 avoid ED5 and ED5 mitigate ED5 such ED5 e
affect ED5 the ED5 widespreHnobb[ni3|iHfii4i]3[oF3 EMdless ED5 pflbniljESMil^s, ED5 smart □ 3 meters, E 
walkie-|talk5^f$ ED5 microwave ED5 ovens, ED5 and ED5 many ED5 other Q'3(BSffidy2Ji^rdfit^g>pini8)<E8s □ 
If ED5 such ED5 a ED5 hypothetical ED5 scenario ED5 were ED5 to ED5 occur, ED5 smart ED5 meters ED( 
nonnwiriifeSs tEliSsmission □ 3 of. EEffl5daEi3 However, □ 3 retrofitting ED5 millions ED5 of •ElS'Qnart EDfi 
wired ED5 technology ED5 could ED5 be ED5 difficult EDSand ED5 costly. ED5 ED5 Perhaps ED5 more E
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meters D5 would da not D5 address da the d3 significantly d3 greater □ 5 chattaigte DID$present 
phones d3 in d3 use DZD35 globally. d3
□S

Key Dd Factors Da to d3 Consider dSWhen d3 Evaluating d3 Exposure Da to QSdRadiofreque
□a

1. DS DS Signal CUSffrequency Compare DS to DS devicSdS in 
900 DS MHz DS band DS and UBi

Frequency DS similanoEIIStfillES 
phones, OjlHy\3£B laptop DS corr 
walkieital®^ DS baby DS monf 
microwave DS ovBhS

2. DS DS Signal dd Strength DS 
(or DS Power DSlDlehsity)

Microwatts/square DS centimfEfei' 
(pW/cm2) DS

Meter D5 signal DS strength □ < 
compared DS to DS other DS d 
above DS

3. DS DS Distance □Elfrom DSSig Signal DS strength DS drops DS r; 
(doubling dSfence DS cuts DS pow 
density DS by OBfour)

Example: DS 
1 DS-OCBS [Qj^EBti 
3 ng-AQilBS [EftiyE33 
10 QgflEigPdg pW/B3

l E5Sj33nely DS short DS amount [ 
(2,0i5.0E(tl3 mflg D3 
nasoa rf naia^GEiaoEa the
(over D3 23 D3 hoQ3/day)

fGEtiG D3 overlodketbrQ33 whei4. D3 D3 Signal fTffifi Duration 1
comparing D3 devi<0s5 

SEBtGDa duration D3 combiner1 1
weak D3 signal D3 strength II 
exposures D3

FirftdTia "mqof(S;S^3 D3 limits 
times D3 lower da than QIMi

iSESfflfic D3 consensus D3 on □ 
effects D3 from Da heat DaatC

5. D3 D3 ThermfflOa Effects 1

exposure D3 1031 
-|tyjsfe3l D3 meter D3 operates 

times D3 less D3 than D3 FC( 
3,500 D3 times D3 less D3 th 
demonstrated D3 hazard Qdle

6. DaitEiiiKBtlnna EfffiM l fE®(Blusive D3 research □ 31113 C 
M®D3 established □ c
pointing D3 to D3 negative D3 f 
impacts D3

Continuing D3 research DaCBSed

1

□a

5K
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Conclusion dd
da

The dd CCST □ 5 Project OS Team, d 3 after □ 5 carefully □ 5 reviewing EDS the dd available dd li 
science dd on dd health dd impacts dd of dd radiofrequency ddfrom dd smart d 3 meters dd 
subject DS mdiverts, dd concludes OdSthat: dd
□a

1. The ddFCC dd standard BbSrprttydHaPidi Offifactor Da of □ 3 safety d3 against dd kn 
thermally dd induced da health dd impacts da of da smart da meters da and da othe 
same dd range dd of dd RF dd emissions, dd dd Exposure OdieeiilsLidlddhomn OaBthBc 
thresholds ddfor dd suddlSd effects.

dd
2. There CffliSd3 evidence ddthat dd additional dd standards ddare dd needed ddto d 

smart dd metESB
dd

The dd topic dd of dd potential dd hfeildHpE^tim(Often[33drganeEalia dd inclili8!H§]Ca the dd sm 
exposure d3 levsBiEldHld meters, dd continues dd to 1IH®bHd3lSp(nfrtlIl0&ta6e£nL3 been dd devef 
provide d3 readers dd and dd consumers d3 with dd factual, dd rel^vfeSht dd information dd ah
da

• Scientific dd basis dd underpinning dd curQdt dd RF dd limits
• Need ddfor dd further dd research dd into dd RF d 3 effects
• Relative Qfitrea dd of dd RF dd emissions dd from dd a ddwide d3 array dd of dd dev 

world dd (e.g., dd cellular dd and dd q0rc®Sd0&fd)o5ia,la[pi6^\/da computers, dd baby 
monitors, dd microwave dOdens).

da
CCST dd encourages ddthe dd ongoing dd development dd of daSvaribideeCBHaSisbiEi&ElSra 53d[ 
facts ddfor dd public dd information dd an^£risli^^aEMa'tipDsit^a]•'§, Offidf Oflweibten dd reports, I 
frequently dd asked dd questions dd and dd answers, dd graphics, dd and dd video dd demon: 
consumers ddwith d3 factual, d3 relevant dd informbtitterdBdAuttcldEife'BMttidHallSB tHGfifects dd 
environment, dd
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Appendix QflJSffcriaS EfuBsting Dd CO®

STATE CAPITOL 
RO. BOX 942849 

SACRAMENTO, CA 94249-0006 
(916)319-2006 

FAX (916)319-2106 California ffogigkftttt
COMMITTEES
CHAIR. WATER, PARKS AND 

WILDLIFE
NATURAL RESOURCES 
UTILITIES AND COMMERCE

DISTRICT OFFICE
3501 CIVIC CENTER DRIVE, SUITE 412 

SAN RAFAEL, CA 94903 
(415) 4794920 

FAX (415) 479-2123

SUBCOMMITTEE NO-3 
ON RESOURCES

JARED HUFFMAN
ASSEMBLYMEMBER, SIXTH DISTRICT

July 30,2010

Karl Pister, Chair
Susan Hackwood, Executive Director 
California Council on Science and Technology 
1130 K Street, Suite 280 
Sacramento, CA 95814-3965

Dear Chair Pister and Ms. Hackwood:

1 am writing to request a study by the California Council on Science and Technology in response 
to the many concerns and questions that have been raised by constituents in my Assembly District 
including the Marin County Board of Supervisors, City of Sebastopol, City of Fairfax, and Marin 
Association of Realtors relating to potential negative health effects from SmartMeters, the 
electronic monitoring devices that Pacific Gas and Electric Company (PG&E) is installing 
statewide to continuously measure the electricity output from each household and business.

SmartMeters are currently being installed throughout the state under the authority of the 
California Public Utilities Commission (CPUC) pursuant to a series of decisions that span from 
2006 through 2009. The authority for PG&E to deploy SmartMeters in its territory is embodied 
in two decisions: D.06-07-027 (the initial deployment) and D.09-03-026 (the upgrade). On the 
question of health effects of radiation from the devises, PG&E and CPUC maintain that 
electromagnetic fields emitted from these SmartMeters and the radio frequency power associated 
with the wireless radios fall within the Federal Communications Commission’s (FCC) 
regulations, pointing out that SmartMeters emit fewer radio frequencies than the amount 
allowable for cellular telephones, microwave ovens, and wireless Internet Services.

Critics claim, among other things, that FCC standards are not sufficiently protective of public 
health and do not take into account the cumulative effect of radiation exposure from a growing 
number of sources and devices, including continuous exposure from some sources. For example, 
they cite a letter from the Radiation Protection Division of the Environmental Protection Agency 
(attached), they argue, ..."these standards were thermally based and do not apply to chronic, 
nonthermal exposure situations,... and that... the current exposure guidelines are based on the 
effects resulting from whole-body heating, not exposure of and effect on critical organs 
including the brain and the eyes." Therefore, they argue the "safety" standards were not designed 
to protect the public from health problems under the circumstances which the meters are being 
used.

Printed on Recycled Paper
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Letter to Kart Pisterand Susan Hackwood 
July 30.2010 
Page 2

An Independent, science-based study by the California Council on Science and Technology 
would help policy makers and the general public resolve the debate ewer whether SmartMeters 
present a significant risk of adverse health effects. Toward that end, I request that the Council 
specifically determine whether FCC standards for SmartMeters are sufficiently protective of
public health taking into account current exposure levels to radiofrequertcy and electromagnetic
fields, anti further to assess whether additional technology specific standards are needed for 
SmartMeters and other devises that are commonly found in and around homes, to ensure adequate 
protection from adverse health effects.

Thank you for your serious consideration of this important and time-sensitive request. Please do 
not hesitate to contact me if I can be of assistance going forward

Sincerely,

u
JARED HUFFMAN
Assemblymember, 6"' District

5®
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STATE CAPITOL 
PO. SOX 942849 

SACRAMENTO. CA 94249-0027 
1916! 319-203?

PAX i9HOrmT2!27
DISTRICT OFFICES 

70J OCEAN STREET SUITE 3!8-8 
SANTA CRUZ. CA ft&OSO 

(830 428-1903 
FAX f83lH25-2570 

99 PACIFIC STREET. SUITE 555-D 
MONTEREY. CA 93940 

cB3 n 649-283? 
(831)849-2935

SANTA CLARA COUNTY DIRECT LINE 
{408! 782-0647

CO!
CHJ
APR 4MENT. SPORTS. 

FERNET MEDIA 
..SAFETY'S

7 llalifi oitiire
T M..S

JOINT LEGISLATIVE AUDIT COMMITTEE 
JUDICIARY
LABOR AND EMPLOYMENT
WEBSITE: www.ascembiyxa qaWmsnnmg

•TA
’ ' '

September 15, 2010

Kail Pisler, Chair
California Council on Science and Technology 
1130 K Streep Suite 280 '
Sacramento. CA 05K14-3965

Dear Chair Pister:

This letter is to formally request that 1 be included in the response from the California Council on 
Science and Technology (CC’ST) regarding the health safety evaluation of the new electronic 
metering devices, otherwise known as Smart Meters, currently being installed by Pacific Gas and
lilectric Company (PG&E) which will be available by October 15, 2010,

Numerous concerns and questions have been raised by PG&E customers throughout the state, as well 
as iota! government entities such as the County of Santa Cruz, the City of Capitola, City of Santa 
Cruz, City of Seotts Valley, and the City of Watsonville, relating to potential health effects of the 
radio frequency (RF) entitled from Smart Meters,

As you know, the federal Energy Independence and Security Act of 2007 required each state to 
initiate a smart grid system. In response to this federal mandate, the State of California enacted 
Senate Bill 17, Chapter 327, Statutes of 211)9, granting the California Public Utilities Commission 
(CPUC) smart grid oversight authority. While the CPUC has authorized PG&E to install their 
current Smart Meter system, CPUC has not addressed the question of whether the RF emissions from 
Smart Meter devices have potential health impacts.

White PG&E maintains that Smart Meters comply with the Federal Communications Commission
(PCC) safety standards, there is still public concern that the FCC standards do not sufficiently protect 
the public's health and do not take into account the cumulative effect of radiation exposure from the 
growing number of sources and devices emitting RF.

The scientific evaluation by the California Council on Science and Technology will help to inform 
both elected officials and the public about the safety ofPG&E’s Smart Meiers and 1 appreciate the 
Council taking the time to assess this very important issue.

1 hat* you for your tune and assistance on tins issue.

Vi t *'> * ■* v 11

V. IIIIXM'A MOWING''*
,^1 District

/
Pnwecf an Recycled Paper

WWMirog

/ □a
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(mill valley)St*. .
Councfowntoer 

Andrew Berman 
Councfowanber 

dames C, McCann 
City Mwwger

Maw
fen Waehtel

Wee-Mayor 
Garry Lion 

Couneftneinber

September 20,2010

Karl Pister, Chair
Susan Hackwood, Executive Director 
California Council on Science and Technology 
1130 K Street, Suite 280 
Sacramento, CA 95814-3965

Dear Chair Pister and Ms. Hackwood;

On behalf of the Mill Valley City Council, I am writing to support Assemblymember Jared 
Huffman's request for a study by the California Council on Science and Technology (CCS?) to 
specifically determine whether Federal Communications Commission (FCC) standards for 
Pacific Gas and Electric (PG&E) SmartMeters are sufficiently protective of public health.

This request is in response to the many concerns and questions that have been raised by Mill 
Valley residents relating to potential negative health effects from SmartMeters. Mill Valley 
residents have expressed their concerns that these devices, which are regulated by the California 
Public Utilities Commission (CPUC), emit levels of radiation that may be harmful to public 
health, especially with consideration to the long-term and cumulative impacts of the devices. 
The CPUC maintains that SmartMeters emit radiation well below the PCC-established safety 
standards, and have therefore not ordered PG&E to halt the installation of the advanced metering 
devices.

Critics argue that the safety standards determined by the FCC are 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-term 
and cumulative exposures to these devices.

The City of Mill Valley City Council therefore join Assemblymember Huffman in requesting the 
CCST undertake a study to specifically determine whether FCC standards for SmartMeters are 
sufficiently protective of public health, taking into account current exposure levels to 
radiofrequency and electromagnetic fields, and further to assess whether additional technology

1
City of Mill Valley, 26 Corte Madera Avenue, Mill Valley, California 94941 • 415-388-4033

□a
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specific standards are needed for SmartMeters and other devices that are commonly found in and 
around homes, to ensure adequate protection from adverse health effects.

Thank you for your consideration.

Sincerely,

Stephanie Moulton-Peters, Mayor 
City of Mill Valley

Cc: Mill Valley City Council
Assemblymember Jared Huffman
Joshua Townsend, PG&E Public Affairs Manager
Marzia Zafar, CPUC Business and Community Outreach Division Manager

2

□a

me

SB GT&S 0481561



bftect ED 3 ProdibSAppendix
□a

CCST CIS Smart ED3 Meter ED3 ProjBK D3 Approach
Assembly ED3 Member ED3 Huffman ED3 (Marin) ED3 (July ED3 30, ED3 2010 ED3 letter) ED3 and C 
Monning (03ta ED3 Cruz) ED3 (September ED3 17, ED3 2010 ED3 letter) ED3 requested ED3 CCST's [ 
determining ED3 if ED3 there ED3 are ED3 health ED3 safety ED3 issues ED3 regarding ED3 the ED3 n 
installed ED3 by EDdthe ED3 utilities. ED3 In ED3 addition, EDdthe □ 3 City ED 3 of DS Mill EDdVal 
(September, EDfl))>CED3 in ED3 support ED3 of ED3 Mr. ED3 Huffmapt£tlil®)rdqUfest. ED3 (Appendix E
□a

The Da CCST ED5 Executive ED3 Committee ED3 appointed ED3 a EtKfeSra&isiS/a [QStti're QESSProject 
development ED3 of ED3 a ED3 response ED3 on ED301& ED3 issue ED3 (Appendix ED3C):

• Rollin Da Richmond EDBr^sIrcter)): 03 Humboldt EEhi\&tr3fe/,[I33 (00
• Jane Oa L^isgpdate 03 Director 03 at ED5 Large, ED3 Global ED3 Security ED5 Directorate 

for ED3 Global ED3 Security ED3 Research ED3 Lawrence ED3 LivermcEfeB ED3 National ED3 Labi
• Emir lEfeScari, EDdan <EB<3EI|8neering iB3 £B3iputer Sdnce, QBfornia Sb3e 03 

University, SlalSamento 03 and 03 Director ED3 of ED3 the ED3 CaliftEkfia ED3 Smart ED3 Gr
• Patrick ED3 MarQe^ctH'0 ED3 CITRIS ED3 @ EH3a>anta 03 Cruz
• Ryan ED3 McCarthy, ED3 2009 ED3 CCST ED3 Science ED3 and EEDBTechnology ED3 Policy ED3
• Larry ED3 Pa$36$, EDffi PQR, ED3 LLC, ED3 mgmt OBconsulting ED3 firm
• David \J23iSickoff, [AfeSistant FEtdessor dEdEb&thics dnbBSEblety, [E^artment dEIHd 

Environmental ED3 Science, ED3 Policy ED3 and ED5 ManageEfcht, ED3 UC ED3 Berkeley
• Paul \ffli|ht, Odector, iHSSHer fEBaEScfrrnation iHoftnology Reb&arch iQ6i3 03 

Interest 03 of ED3 SocietyEDUd (CITRIS)
□a

In EDa addition 03 to Oa those Odon Odthe EDSephcPdtoSa t!Ik}Tt,wQ(03C6njzI33[I]i$>teebnical 
experts ED3 to ED3 contribute ED3 their ED3 opinion EDdto ED3 inform ED3 CCST's ED3 response. E 
from ED3 a ED3 variety ED3 of ED3 sources ED3 and EDdwere ED3 vetted ED3 by ED3 the ED3 Smarl 
were ED3 made EDdto ED3 include ED3 both ED3 biabi^KaDElahahcOEldTighysHral OffiteiCd help E 
provide ED 3 broad ED 3 context ED 3 and ED 3 perspective EDdto ED 3 the ED 3 response. ED 3 Many E 
indicated ED 3 they ED 3 did ED 3 not EDdtime EDdto ED 3 provide ED 3 a ED 3 written ED 3 response E 
references EDdto ED 3 additional ED 3 experts ED 3 and/or. EHJaitfikiiAreEISadwr OUBBe'g’piovts ED 3 ide 
were ED3 not ED3 asked ED3 to ED3 contribute ED3 due ED3 to ED3 affiliations ED3 that ED3 were E 
Experts ED 3 were ED 3 asked EDdto ED 3 provide ED 3 written ED 3 comment EDdon ED 3 two ED 3 issi 
other ED3 experts, ED 3 and EDdto ED 3 suggeaBdEDSfflteaQferSSvtai OffisHo!3 Appendix ED 3 D [ 
list ED3 of ED3 those ED3 experts EDdwho ED3 pro'Elfed ED3 written ED3 comment.
□a

Smart ED3 Meter ED3 Project EDdTeam ED3 members ED3 and ED3 the ED3 experts ED3 providing 
completed ED3 a ED3 conflict ED3 of ED3 interest ED3 disclosure ED3 forrrodB3E3>3Ei3ate/d33ED3 an 
the ED3 potential ED3 perception ED06 ED3 a ED3 conflict.
□a

In Dd addition EDdto ED 3 written ED 3 and ED 3 oral ED 3 input EDdfrom ED 3 technical ED 3 experts, 
reports ED3 and ED3 other ED3 sources ED3 of ED3 information ED3 to ED3 inform EDOBe ED3 final 
found ED3 listed ED8 in EEDEBAppehdDDci 538ED8 ahEHlij^eS§t.iB4)P,g#»5iMsni3t3/. ED3
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□a
Peer □ 3 Review: DS □ 3 After da the □ 3 draft □ 3 report D3 was □ 3 vetted d5 in d5grea1 
Team, d5 it da was d5 forwardfid>aEB3lt3)3(S#tiiii3nB5f6€SDfi})feeiey.3 d5 d5
□ 3

Public d5 Comment: d5 [33[30dD|Hg®dp536 05d5\*tefcsEJ5 B3THBE33 v05 the d5 
general d5 public d5to IHS&omment. d5
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affect da TdaHJslrnzlAppendix
□a

The Da California d3 Council d3 on d3 Science da and d3 Technology d3 adheres d3 to □( 
provide d3 independent, da objective, d3 and EBaaiatpBa^hiiEffll'SB^IVliMHfew da 
all da work d3 that d3 bears d3 CCST's d3 name. d3 d3 In d3 addition, da CCST d3 seel 
technical d3 experts. d3The d3 request d5 for d3 rigorous d3 peer d5 review d3 results [ 
the d3 specific d3 issue d3 being d3 addressed dais d3 done da so d3 in d3 a d3targe1 
and da soiElLB
da

In da all, da this d3 report d3 reflects d3 the d330pdc£pl3cgrld d3 mx^ffiaddltMiof I31fim£; 
project d3 teS6 Reviewers d3 include da experts d3from d3 academia, da industry, da na1 
and d3ipc£®tGda organ izaticHil
da

We da wish da to d5 extend da our d6han£i&pQjS(dptEyfcil2Ela<nm Offi rtraEiftters d3who d3 I 
helped da produce da tJ-ilffMrlaTFkfoft trtpertise d3 and da diligence d3 has d3 been d3 invalua 
rigorously da honing d3the d3 accuracy d3 and da focus d3 of d3 the d3work d3 and E 
perspectives da of d3 their d3 respective d3 areas d3 of d3 expertise d3 and da institutior 
account. d3 Without d3the ESdbBsIgHiliJI t£36 ©cijDtiTrts^elSfibusly d3 provided, da this d3 
report d3 could da not d3 have dSHen d3 completed.
da

Rollin dS Richmond, d3 Smart d3 Meter d3 Project d3 ChaEj3d3 CCST d3 Board d3 Memt
President 06 Humboldt 06 State 06 UEEdsrsity, 06 CSU

Prior da to d3 Richmond's da appointment d3 at d3 HumtfnIlfilPrffffi SF3fehdfil3nliwHts[t^ 
distinguished da career d3 as d3 a d3 faculty d3 member, d3 researcher d3 in d3 e' 
academic da administrator, da Richmond da received da a d3 Ph.D. d3 in d3 genetic: 
Rockefeller d3 University d3 and da a d3 bachelor's d3 degree da in d3 zoology d3 
University. d5 Dr. d3 Richmond's da career d3 has d3 includecbt HQ3ahaliQinsErs5ia d3 of 
University, d3 founding da Dean d3 of d3the d3 College d3 of d3 Arts d5 and da 
South d3 Florida, da Provost d3 at d3the d3 State d3 University d5 of d3 New d3 
Provost d3 and d3 PBfes§oda Zoology da and da Genetics d3 at d5 Iowa d3 State [ 
named da the d5 sixth d3 President da of d3 Humboldt da State d3 University d5 i 
Richmond dais d3 a d3 fellow d5 of d3the d3 American d5 Association d3for d3 
and da a d3 member d3 of d3 PhseH9iB4tia HftJ'feqlpadElfi'eQIBaHis d3 evolutionary [ 
genetics. d3

da
Jane d3 Long, d3 CCST's d3 California's d3 Energi^hS3SfiuBrBd[333>GlijS!Et[IIIlBSeo d3 Fellow
Associate 06 Director 06 at 06 Large, 06 Global 06 Security 06 Directorate 06 Fellow, 06 Ct 
Research 06 Lawrence 06 Livermarle OSdUdbtinrtOip

Dr. da Long d3 is d3the d3 Principal d3 Associate d3 Director d3 at d3 Large d3fi 
National d5 Laboratory d5 working d3 on d3 energy d3 and da climate. d5 She d3 i 
LLNL d3 Center d3for d3 Global d5 Strategic d3 Research. d5 Her d3 current d3 int 
of tEia d3 energy d3 system d5 in d5 light d5 of d5 climate d3 change, d3 national 
stress, da and da ecological d3 breakdown, da She d3 holds da a d3 bachelor's d3 < 
from da Brown d3 University d3 and da Masters d3 and CBiPh.D. da from d3 UC E
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□a
Patrick d3 ManlEk$
Director, 06 UGe£JB35tfk>r 06 Information 06 Technology 06 Research 06 in 06 the 06 Interei
@ 06 Santa 06 Cruz, 06 University 06 of OBJdaiifomia, 06 Santa 06 Cruz

Mantey d3 holds d3 the d3Jack d3 Baskin d3 Chair d3 in d3 Computer d3 Engineer 
founding d3 Dean d3 of d3 the d3Jack d3 Baskin GHS(aiDO'l/v[II3aDlfh£]BI&i^irffl!dringni 
CITRIS D3 at Da UC D3 Santa d3 Cruz d3 and Da of Da ITI, Da the Da Information [ 
Baskin d3 School da of □BhEfi33i§88Ag.C33aie d3 joined da the d3 UCSC d3 faculty [ 
engineering d3 programs, d3 coming d3 from d5 IBM d3 where dffihfe □$ was d3 a 
Almaden d3 Resedtltii.[333esearch d3 interests d3 include da system d3 architecture, [ 
and da performance, d3 simulation d3 and da modeling da of d3 complex d3 systerr 
networks d3 and da multirnifejcH^CEIfl defcfe d3 acquisition, d3 and da control d3 system 
Mantey d3 is d3 a d3 Felfawhe HTffinrff HUffitBecEdalniBa and da Electronics d3 Engineers 
current d3 projects d3 at d3 CITfRHy0l5itrad:liIH]®5 Qa5dtHi]3 Monitorin^3EEl0roject 
work da on d3 power d3 dcstrihutecmoElfcsi/^ d3 and. nfBShiSpnfill^ received da 
his da B.S. da (magna d3 cum d3 laude) da from d5 the d3 University d3 of d5 Nc 
University d3 of d3 \flfcllsifo3hi} d5 and da his d5 Ph.D. d3from d3 Stanford d3 Univ« 
electrical d3 engineeHi|g03 is d3 a darfsiltofae Hltfinff OBtHedxl&I d3 and da Electron 
Engineers d3 (lEEHjB
da

Emir ddJose dOflacari
Dean 06 of 06 Engineering 06 and 06 Computer 06 Science, 06 California 06 State 06 Univ< 
Director 06 of 06 the 06 California 0606art 06 Grid 06 Center

Prior da to d3 his d3 appointment d3 as d3 dean da at d3 CSU d3 Sacramento, dc 
College da of da Science, d5 Mathematics d3 and d3 Technology da at d5 the d5 U 
Brownsville. d3 Prior d3 to d3 that, d3 he d3 served da as d3the d5 program d3 i 
Research d3 ExcellenSeeBla iidCaflhd d3 Technology d3 at d3 the d3 National d3 Sciei 
Foundation, da He d3 spent d3 fivfehrfirlaryfeasid l3l3sBiln|ii;fchiR OnBC. d3 Stewart d3 
Distinguished da Professor d3 in d3the d3 Department d3 of d3 Civil d3 and da En 
at da Louisiana d3 State d3 University. d3 At d3 #tAin03gye<E^didd[S]BhthidigttiE d3 of [ 
both da engineering d3 and da public d5 policy d3 and da at d3the d3 University 
professor d3 and da director da of d3 Civil d3 Infrastructure d3 Research d3 Center, 
as da a da civil d3 engineer d3 in d3 private d3 industry di'aiaraili ITfflBHmnddFlffTfeen [ 
both da a da doctorate da and da a d3 master's d3 degree da in d3 civil d3 engin 
the da University d3 of d3 Colorado, da He d3 has d3 a d3 bachelor's d3 degree d 
geomechanics da from d3 Virginia d3 TeHHfflda University.

da
Larry dS Papay dS CCST dS B<Qi4l dS Member
CEO, 06 PQR,, dffifii/gmt d3 consulEHit d3firm

Papay d3 is d3 currently d3 CEO d3 and d3 Principal da of d3 PQR, d3 LLC, d3 a [ 
specializing d3 in d3 managerial, d3 financial, d3 and da technical d3 strategies d3fo 
clients d3 in d3 electric d3 power d3 and d3 other da energyinEDuftlardita d3 His d3 
Sector da Vice d3 President da for d3the d3 Integrated da Solutions d3 Sector, d3 
President da and da General d3 Manager d3 of d3 Bechtel d3 Technology d3 & d3
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Vice ED5 President ED3 at ED5 Southern ED5 California ED5 Edison. ED5 ED5 Papay ED5 receh 
from ED5 Ford haiirae Eli 6/(J ED3 a ED5 M.S. ED5 in ED3 Nuclear ED5 Engineering ED5 from ED5 f 
Nuclear ED5 Engineering OS from ED5 MIT. ED5 He ED5 is DS a ED5 member ED 5 of EDSth* 
Engineering ED5 and ED5 served ED5 on ED5 its ED3 Boarch2lSffl|i£03§l§o[ii6iterrs/el33d3€)Bs E 
CCST D5 Council ED5 Chair □ 5 from EDS,2QM aEte't£3<flj@iiidh!O0 he EDS was ED5 appoint 
Board. ED5

□a
David CIS E EDd VEKlckoff
Associate 06 Professor 06 of 06 Bioethics 06 and 06 Society, 06 Department 06 of 06 Envir 
and 06 Management, 06 UC036 Berkeley

David ED5 Winickoff ED5 (JD, D3 MA) ED 5 is (fflOS^datbicSQS'afdEfflffl&iety 
Berkeley, ED5 where -(HlckltitfS OffidbbifleHleSIfeljC ED5 Science, ED5 Technology ED5 and Da Socie1 
Center. D3 Trained Da at ED3 Yale, □ 3 Harvard ED 5 Law Da School, ED3 and EDd Cambrid 
published Da over EDd 30 EDd articles EDd in EDd leading Da bioethics, EDd biomedical, ED< 
studies EDd jdsrtQd sucThOEfeNiM EDd England EDd JourpaED®§lief IDDBEJMffidaiinleld of EDd 
International EDd, LiihdSaaiffihdeJdED5 Technology EDd & na.H[jihfolriisl 1133/ahaefemic EDd and El 
policy D3 work EDd spans EDd topics EDd of EDd biotechnology, DeH^&li'eigjjdLlBDd propert 
riskibasiiGEDd regulation, QfeanCEMibjects EDd rE&rch.
□ 3

Paul D3 Wrilghi
Director, 06 UC 06 Center 06 for 06 Information 06 Technology 06 Research 0636 06 the l 

As D3 Director EDd of EDd CITRIS EDd Wright □ 3 oversees □ 3 projects D3 on □ 3 large E 
energy EDd and Da the EDd envirbBattrrcIgri^lOB fEJdEHdelligent □ 3 infrastructures EDd 
such D3 as: EDd public EDd safety, EDd water EDd management EDd and EDd sustainability. I 
in Da the EDd mechanical EDd engineering EDd department, Da and Da holds EDd the EDd 
He Ddis DacildtoSBaQcCBfi EB3 the EDd Berkufag DoSMatitifiiet EDd (BMO 0@and EDdco 
director EDd of Da the EDd Berkeley EH3 Wireless □ 3 Research □ 3 Center EH5 (BWRC). □ 
obtained EH3 his □ 3 degrees EDd from EH3 the EH5 University EH3 of EH5 Birmingham, EH5 
the ED3 United □ 3 States ED5 in ED5 1979 ED5 following ED5 appointmlant^ Oflat ED5 the 
New ED5 Zealand ED3 and ED3 Cambridge ED3 University ED5 England. ED5 He ED5 is ED5 als< 
National ED5 Academy ED5 of EDOdgineering.
□a

Ryan EDd McCarfEB^
Science 06 and 06 Technology 06 Policy 06 Fellow, 06 California 06 CouncOcDd on 06 Scient 

McCarthy □ 3 recently ED5 completed ED5 the rfl333£9^cE3ia)ISigfnEi3[lkfliay ED5 Fellowship 
in ED5 the □ 5 office ED5 of ED3 California ED5 Assembly ED5 Member ED5Wilmer ED5Amin 
advised ED5 on ED5 issues ED3 associated ED5 with ED3 energy, EDd utilities, ED5and ED5th< 
others. fffiBarthy ED3 ha>l<Hs!SQxbster ED5and ED5 dodBiild cHifi ffljfcraralieEidl e&5 
engineering ED5 from ED5 UC ED5 Davis, ED3 and ED5 a ED5 bachelor's ED5 degree ED5 in C 
UC ED5 San EDffiffiBi|6.expertise EDd lies ED3 in ED5 transportation ED5 and □ 3 energy ED5: 
specifically □ 3 regarding ED3 the EDd electricity ED5 grid ED3 in ED3 California ED3 and ED3 i 
vehicles ED3 on ED3 energy ED3 use ED3 and EDcQfriissions ED3 in ED3 the ED3 state.
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Appendix CQclIfifBten dd Submission dSEIfithors
□a

Written dd Input dd Received dd from:
Physical Dd Sciences/Engindetd
Kenneth dd Foster, dd Professor, da Department dd of dd Bioengineering, dOQniversity da < 
Rob DS Kavet, dd Physiologist/Engineer, dd Electric da Power dd RSaferch dd Institute da (E!
□a

Biologists/medical Dd
DeiKutisGa Li, Dd MD, Da Ph.D., Dd SenioPeE3iSlfMpE3diBjliderr{i3)d)^H)B GLdsion Dd of Da 

Research, Dd Kaiser Dd Foundation dd Research Dd Institute, D3 Kaiser Dd Permanente
Asher dd Dd Ph.D., Dd Asher da Sheppard dd Consulting, dd trained da in dd physics, 

medicine, Dd and Dd neurQdience
Magda Dd Flavas, Dd B.Sc., Dd Ph.D., Dd Environmental Dd & Dd Resource Dd Studies, ddTr 

Peterborough, da CaniBd
Cindy Dd Sage, dd MA, Dd Department da of dd Oitabldglyd (5rfe3Dtb)ivS'dilSywi3drHc^£and dd C 

Editor, dd Bioinitiative dOfeport
Ray da Neutra, dd MD, da Ph.D., dd Epidemiologist, dd retired da Chief dd of da the da [ 

Occupational da Disease da Control, da California dd Department da Elddd Public dd Flee
da
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Appendix QSHdiitional MMerials doHfculted dd
□a

All da sources dd can dd be □ 5 accessed D8 throbttlp:/fZifettiffi$ nTTfflfPCST da website da at d
da

American dS Academy dSof OfiBPediatrics
• The da Sensitivity da of d8 Children da to □ dSiftricamcIgj^AcaflianfyieH^ Sladd 

Pediatrics da (August ddSjdda 2005)

Australian dd Radiation dd Protection dd and dd Nuclear dd Safely dd Agency dd (ARPANJ
• www,arpansa.gov.au AIMralian dd Radiation d3 Protection d3 and d3 Nuclear d3 Safety 

(ARPANSA) dd
• Radiation d3 Protect'^ftBltee 1 IS on 1 IS <-p ctromagnetic I 13 energy dd Public d3 Hea 

(Fact dS SheEl® d3
Australian d3 Radiation d3 Prote6tiDntedZI<Gfi<SaEelfy d3 Agency d3 (ARPANSA) d3 (May
2010) da

• Radiation d3 ProtecjtftHSlla d3 Telephones d5 and dd HElfth d3 Effects d3 
Australian d3 Radiation d3 Protection d3 and d3 Nuclear d3 Safety d3 Agency d3 (AR
2010) da

Documents FEftdhtBJddd California dd Department ddof dd PuElii dd Health dd (CDPH)
• Mixed d5 Signals Md About d3 Cellphones' d5 Health dS Kfe dS Hang dS Up dS Re

The da Chronicle d3 (September d3 26, d3 2010)
• w dS About dfl

(July da 20, □32010)
• Brain _d5 Tumor d3 Risk ddjn dd Relation d3 to d3 Mobile dS Telephone dS Use: C

INTERPHONE d8 International JMcBtlSb [DBliStdHflcBdd 
Oxford da University d3 Press d8 (INEdbh d8 8, d3 2010)

• Mobile da Phones d8 ancDB36 Health d3 
U.K. da Department d8 <fE3<03 Health

• Late da Lessons d3 from □ 3 Early d3 Warnings: d3 Towards^ d3 Realism dS and dS F 
David d8 Gee, d3 European d3 Enicray)nElkSi(JaEL&i^g£Il3 3E33d8 2009)

• Authority [ 
Mobile d6 Phones d5 an (0513 Health d6
Radiation d3 and da Nuclear d3 SafSlpj©E]$i$borifefy[II33[Z]3d3 2009)

• Fact d8 Sheet: d3 Children d8 and d3 SdB3d3 Cell d3 Phone d3 Use d3 
Toronto d8 Public d8 Health [33<$July da 2008)

• Children dS and d3 Mobile d3 phones: CIS The dS Health do of dd tGOdo Following 
Russian d8 National d3 Committe]torSte^)nd3fidktiaition d3 Protection d3 (Alp}3 d8 14, [

• AFSSE da Statement dSon d6 Mobile I IS MfifiiBes dS and d3 Health dS 
French d3 Environmental d3 Health da anri-| IAfift$ffiftET\3 [^[SrAgErliayilHJMla 2005)

Committee dd on dd Man dd and dd Rla&Jation dd (COMAR)
• IEEE d3 Engineering d3 in dd Medicine dS and dd Biology da Society d3 Committee I 

Radiation I Jo (COM&ftJ

• COiYI/‘P 1 Id An f ini, .J da Information d3 StatementuEl551#LlxlaiEElSEIg EG1[8os
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Radiofrequency dd and D5 MierowavdDBId Energy dd
IEEE dd Engineering dd in dd Medicine dd and dd Biolog’fHES Magazine dd (April dd

Commonwealth dd Club ddof OflCalifornia
• Commonwealth dd ClilbltSflrpi nPBll'GDS Health I Id c.flec , 1 loci 1 Id electromagnetic □( 

(Video) fTffiB (November dd llSjddd 2010)

Electric dd Power dd Research dd Inlsidute dd (EPRI)
• emf.epri.com EEM/RF dd Program dOi dd EPRI
• Radio-|Pre^f§ncy D5 Exposure Dd Levels Dd fromME SmartMeters dd

Electric dd Power dd Research dd Institute dd4S8fe§BTb4B<O&2Gl0)tl''0ddd Internet dc 
December dd 200

Army dd Exposure 1 Id/w.ociated I hi 'A/ith 1 !»• r esidential dd PPerspective Dd on
Meter D5 Reading do fecEttlogy □ 3
Electric □ 5 Power □ 5 Research dd Institute dd (EPRI) D3(February dd 22, dd 2010) 
Testirv 1 _I<1 and □ 5 Performance _dd Assessment dd for _[ Id field dd_ApplEfeiions dd of 
Electric dd Power dd Research dd Institute dd (EPRI) 0$(December dd4, dd 2009) 
Overview dd of dd Personal dd Radio dd Frequency 1 1»1 CommEfifiation dd Technologie 
Electric dd Power dd Research dd Institute dd (EPRI) QI3S(September dd 9, dd 2008)

s dd Attributable t
Metering dd InvestmdHBiB
Electric dd Power dd Research dd Institute ddIJISPRI) dd (July dd 2008)
Meterings dd TechnolciilgljBdd
Electric dd Power dd Research dd Institute QH0(June dd 20, dd 2008)

□ 5 Report dd
Electric dddtodd Research dd Institute dd (EPRI) dd (NdnMmber dd 23, dd 2007)
An dd Overview dd of dd Common dd Sources dd of dd Environmental dd Levels dc 
Fields DUBES
Electric dd Power dd Research dd)lrS:ili|£epElidh|[fi?'R[33d>002)

Environmental dd Protection dO%ency
• United dd States dd Environmental Dd Protection 1 lu /.gen /', 1 lu ''esfplfhse dd to dd 

(IViaSFch dd 8, C332002)
• United dd States dd Environmental dd Protection dd Ageni^j^HSft^Bdse dd to dd

(Sptember dd 16, 1332002)

Epidemiology dd
• Prenatal dd arid 1 Id Postnatal dd Exposure I Id :o I Id Cell I Id Phone dd Use dd and [

Children ISM 
Epidemiology ddJuly ■BEEMI

European dd Journal dd of iHHbBebto^ylQfistitiuiS
• Non-T-hefiN&l dd Effects dd and dd Mechanism, 1 luoi 1 lu Infraction dd between dd

Fields dd and dd LivinglMid Matter
(2010) dd

Federal dd Communications dd CoriBdssion
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• Radio D5 Frequency D5 SafeSgl9lJ5 FAQ's
• Rf [ 13 Jafety DiPage
• Federal D5 Communications D3 Commission D3 Response Oi to CHS Cindy CHS Sage □ 3 

(August 1116 6, [332010)
• FCC D3 Certification

FCC (Htfification CHS for CHS the CHS Silver □ 3 Spring[Bices CHS 
2009 D3
FCC D5 Certificati >n 1 lv for I 13 :I> 1 13 a\/er D3 3pSiii'eSELbfeNdBfo2B$ □ 3 Devices

o

o
2009 D5

□ 3 Certification f 13 for D5 the 1 13 silver 1 13 ^j^iBteffiteNdBfo4^s[I33 Deviceso
□ o

□ 3 Certification D5 for D8 the D5 SiWdHO&^jAilBt )JdEffiB2l0O7
• Questions D3 and D5 Answers D5 about D5 Biologic.J 1 13 f.fiects D3 and D3 Potential 

Radiofrequency D3 Electromagnetic [IMBBelds
Federal D3 Comnadihrins D3 Commission □ 3 Office EDS of D3 Engineering EDS & EDSTechr 
1999) ns

• Evaluating D3 Compliance I~l5 with D5 FCC D5 Guidelines D3 for HUS Human D3 Exposu 
Radiofrequency I ld Hwiifpietlc CHS FieHS CHS
Federal ED5 Communications ED5 Commission □ 3 Office ED 5 of ED5 Engineering ED5 & ED5" 
1997) DS

o

Food Ddand EDS Drug EDS Aflftfflnistration
• No D3 Evidence D5 Linking D3 Cell D3 Phone D5 Use OB to DS Risk CDS of CDS Brain 

U.S. ED 5 Food ED5 and □ 3 Drug ED5 AdminisfElffion ED5 (May ED 5 2010)

Health EDS Protection EDOifeency

Health □ 3 Protection D3 Agency □ 3 (Last □ 3 reviewed:EH35 October ED5 26, □ 5 2009)
• Cordless D8 TelephoiB^KBdS Enhanced 1 13 Cordless I 13 'telecommunication, 1 Id u *rCT) 

other D3 CordlbsOT^iOefEIti
Health □ 3 Protection D3 Agency □ 3 (Last □ 3 reviewed: OffiSeptember ED5 4, □ 5 2008)

International Dd Commission ED|6baSi(li§3[H3rRadiation □ 3 ProtectionEH33 (ICNIRP)
• www.icnirp.de IfiMnational ED5 Commission H3]flbo&^3[B3rRadiation □ 3 Protection ED5 

(ICNIRP) EDS
• International D3 Commission QfeoM^SElSrRadiation D5 Protection D3 (ICNIRP) 1 13 on [

Interphone D3 PublicatloM ED5
International ED5 Commis ED5 orr|l<5Bfl!ilfignED5 Radiation ED5 Protection ED5 (l\01$ ED5 18, ED3

• ICNIRP D3 Statement U3 on D5 the D5 "Guidelines D3 for Exposure C
Electric, ED5 Magnetic. LD3 and_ ED3 El^cahiteni^odtip O3_to Q333B00 ED5 GHz)"
International ED5 Commission H3]fibo&^3[B3tRadiation ED5 Protection ED5 (SepfUfiiber ED5 2

• Epidemiologic D5 Evidence D3 on D5 Mobile D8 PhonHM (3 and EDS Tumor CDS Risk
International ED5 Commission ED|&ofiMtglcfB3rfRadiation ED5 Protection ED5 (September ED5 2

• Exposure D5 to D3 High D3 Frequency D5 Electromagnetic I 13 Fields, D3 Biological ED5
Consequence , 1 lu > 190] Efflp ED5

0®
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International D5 Commission C3iGbo^^cfB6ifRadiation D5 Protection<05 (2009)

National Dd Academies HEQBPress

• Iri >ri ill. 3 \f>n f In aJU'jJ,,' h f 11 1 lo f u (■ rl'_[ In f ► 11 in- 1 1d o 1 In Po >‘n hI D3 Biologies
Effects DS of JZI5 Wireless DS CoElHSunication 05 
National D5 Academies D5 PreSOS (2008)

• An D3 Assessment D5 of D5 P>~ EJSflrleBritHJBB^fosure D5 to E3 fiNSE DS PAWS
Level D5 Radiofrequ» n.,
National D5 Academies D5 PreSOS (2005)

National Dd Cancer Dd Hslitute
• Cell D5 Phones D5 and DfeefanlofecS 8EM^sk D5 (F

National D5 Cancer D6 Estitute
• Cell (H5 Phones CHS and D5 Brain JZI5 Cancer: CHS What dSBi OS Know 05 (and 05 C 

National D5 Cancer D5 Institute D5 (SeptemEM D5 23, D5 2008)

National Dd InstfcbfitOQShvironmental Dd Health UBS Sciences
• Electric D5 and D5 MagnetIZlOS Fields QS

National D5 Institute D5 of D5 Environmental C33<HeaIth D5 Sciences

pg&e na
• Understanding D5 Radio I Id FregueElf □ 9 (RF) DS

PG&E U5
• Supplemental D5 Report D5 on D5 An D5 Analysis D5 of D5 Radiofrequency □ 9 Fields 

Operation CHS of/ DS PG&E D5 SmartMeter D3 PrograrfiHES Upgrade 03 System D5 
Richard ESA. da Tell, D3 Richard Ed Tell □ 5 Associates,[133 Inc. E5 (October E5 27,

• Smart E5 Grid: D3 Utility D5 Challenges D3 (IHIHl8fS^II13aist E5 Century
Andrew E5Tang, E5 Smart E5 Energy E5 Web, E5 Pacific E5 Gas E5 and E5 Electric 
18, □3 2dQfig

• Summary E5 Discussion E5 of E5 RF □SEFiilftSBte'tiWdtGOl^^iSrflGHS
Richard E5 A. □5Tell, E5 Richard □5Tell E5 Associates, E5 Inc. 05(2005 05 Report 
Report) 03

• Analysis D5 of □3^SftEMi:felSi3 with 1 Id Operation 1 Idoi 1 Id hT&E 05 Automatic 05 
Reading D5 SysteEfe 05
Richard 05 A. 05 Tell, 05 Richard 05 Tell 05 Associates, 05 Inc. 05 and 05 J. 05 Mi 
Consultants 05 (April E5EJ5E5 2005)

Provided 05 by 05 RaymondES Neutra
• www.ehib.org/emf TtHfeS 05 California 05 Electric 05 and 05 Magnetic EESelds 05 (EMF
• Should 05 the 05 WbrlHlI tlrparatotion fidf97vH

Low D5 and D5 High DeicEreqiagircBftidlMlS FiJHIb6 
Raymond E5 Richard EO&utra

y 1 Id he E5 Precautionary □ 5 Princip

Society E3 for E3 RiskUSS Analysis
• Risk D5 Governance D5 for D3 Mobih 1 Id Phones, D3 Power I Id line; EBBand Ed Oth

Society □ 5 forAEiS/SiskCIS^2003^1
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Swedish D3 State DS Radiation □ 3 Protection 03 Authority 03 (SSI)
• The D3 Nordic D5 Radiation □ 5 Safety D5 Authorities D5 See l B no D5 Need HUS to [ 

Generate d_ ’ in [-<; D5 Mobile D5 Bas L 13 -.nations D3 £33 L]3 Wireless D3 Networks D3 
Swedish 03 State 03 Radiation 03 Protec^^ 03 (SCB^Hty

University 03 of OdlSlStawa
• Wireless D3 Communication D3 antBM^hhaajjliBtijcl3D3 Energy D3 and D3 

Radiofrequen,./ r Id Radiation EElBAQ's CHS
University 03 of 03 Ottaw^HOS RFcom

World 03 Health 03 Organisation
• Database D3 of D3 Worldwide D3 EBB D3 Standards
• WHO itrlfB* to magnetic D3 Fifljg
• Electso Me [

ftr)r' i |_q I

World 03 Health 03 Organization DEl^May 03 2006)
• Electromagnetic D5 F'rifflB D3 Public QjQ^ft&lmlglitetic I 13 Hypersensitivity D3 (Fact D3

r O rf D3
World D3 Health D3 Organization D3 (De<0ri5ber D3 2005)

• ‘•bf s 1 -n i f B_h Id r lo mid ' I<»i 'TfMtprUI
\fflx5ld D3 Health D3 Organization DH^May D3 2010)

□ 3 and I 13, ffo8D£HI36Ett4Hitts Q® and HUS Wireless D3 Networ
□ 5

iheQHs^lFaEfS N°1B^

Unsolicited DdSubmissiBM
Documents □ 3 Provided D3 by D3 Alexander D3 Blink, D3 Exflbiii)fflfc6 □ 3 Director D3o 
Institute, D3 Fairfa>QE]3 CA

Points D3 and D3 Sources D3 Submitted _D3 for D3 Consideration CHS by CHS Ale:o
Points D5 and D5 Sources D5 Submitted D3 for D5 Consideration D5 by CHS Ale:

of D3 Wireless D5 TQtfiologies, D3 Cindy [ 
, OB Bioelectromagnetics □ 3 Research □ 3

o
Public D5 Health D5 Implicao
Memory D5 and D5 BeHrtoiro
Laborator/ r Id 1 Tii/f-rsity □ uauSashingtonU Ul

Sage D3 ConsulflBi
smeril Ho of D3 Radiofrequency D3 Microwave I 13 Radiation D3 Emissions [
r j jn Mf-H-bl

o

Sage D3 Associates D3 (JanuaE^SDS 2011)
Cindy □ 3 Sage □ 6 Letter D3 to □SElfius D3 Knapp D3 (FCC)
(September D3 22, IHIBffiOlO)
Response D3 LetfeDEDgirtdy I Id rage fid from DdDiflus D3 Knapp D3 (FCC) 
(August D3 6, C332010)
Cindy D5 Sage D3 Letter D3 to D5 EdwirQcDS D. D3 Mantiply D3 (FCC)
(March 03 15, DBffiOlO)
Bioinitiative D3 Report: D5 A D3 Rational Eqbfe^GEIi®^U615.1 
Standard D5 for D5 Electromagnetic D3 Fiel^lTMlffifFOri HEStJ
Bioinitiative Eld Report: D3 What Do is Ll3 the HEIBioinitiative l id Report? D3 
Bioinitiative D5 Report: D3 Myocardial D3 Function D5 Improved D3 by D3 Elect! 
Field D3 Induction D3 of □ 3 Stress (DSMBofiS FE^hsp7'J I Id

o

o

o

Spiplfcisure D3
□ 3 RF)

o

o
o
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Bioinitiative I 15 Report: D5 The D5 Interphone EE 3 fiHfiMOSlBLftiiK} DS Study □ 3 
Cindy EE3 Sage, EE3 Editorial EEBERferspective
Bioinitiative EE 3 Report: EE 3 Steps EE 8 to EE 5 the EE5 ELF EE 3 E!\
Mobile EMiB Dd Base EE3i SESfejasEUBobn 1 lu /A llbeing EEEDehd EE3 Health EE3 
Pathophysiology EE5 (August E332009)
Increased D5 Bj&raitClDS Barrier EE 3 Permeability EE 3 in D5 Mammalian 1 Id f i in 1 
after EGjpbsure EE_5 to JUS the DS Radiatr^9®dffi(3firMob[IS6EHIlffidSfeM 
Pathophysiology EE5 (August E332009)
Public D5 Health EE 5 Implications D5 of I Id WirSfeSs EE 3 Technologies 
Pathophysiology EE5i(iAti|fE5 2d2333
Genotoxic D3 Effects EE 3 of EE 3 Radiofrequenc/ 1 Id E|_e<EJ6magnetic □ 3 Fields 
Pathophysiology EE5 (August [332009)
Epidemiological D5 Evidence EE 5 for _f Jo., n 1 Id fi isociation □ 5 Between DS Use E
Phones EE 3 and EE 3 Tumor UBS Diseases 
Pathophysiology EE5 (August C332009)
Publu IS Risks EE5from EES Wireless EES Technologies: EE 5 The EE5 Critical
Biologic.ill / \hri jjjiGDa Public 1 Id f. ‘ posurt 1 Id Standards EE 3 for □Qfectromagneti* 
(2.9MB DS PSB!§5
Bioinitiative EE5 Briefing EE5 foriSMWekSdiibfema EE5 Transiti£B5EE5 Team 
The Da Bioinitiative EE6 Report: PS A Do BationajtmsIlttSfQlfl EOifilA: DffiBiologically
Exposure EE3 Standard EE3 for EES Electromagnetic EEdjSDSMB D8 EI15 and EE 5
Cindy EE3 Sage EE3 PowerPoint EE5 Presentation EE3E(}$ovember EE5 2007)

Wilner EE5 & EE5 AiH&iates
SmartMeters EES and I Id F 'Eying fE) • lectromagrGBfc EE 5 Pollution 
Wilner EE5 & EE5 Associates EE5 (J®HS($EfiE^S|2fldtl)na was EE 3 not EE3 commission 
by EE3 COB EE8
Application CE3 for EE 5 MoBifratioBEClBe EE 5 California EE 5 Public EE3 Utilities EE 5

o

o
o

o

o

o

o

o

o

o

o
nission (5E5EMB EE 5 PER)

Other CEfiiments EE3
• Health CE3 Canada D3 Safety D3 Code D3 6 CE3 and □ 5 City CE3 of EE 3 Toronto's EE 5 Pi 

Policy fTTTItti
(2010) Da

• Transmitting 1 Id ;mar 1 Id MeA1 1 lu f ose 1 Id t 1 Id ;rious SOU® Threat EE5 To EE3 Publ
(2010) na

• RF D3 Safety D3 and I Id 'A/iMax D3 FAdbisEEB^^MoetsiEiiSllMdlivgrl PS HMl'.h 1 Id c.fi
□ 3 (April C332008)

Relevant EE3 WebsftM
* EMF-iB^te D3

• emfacts.com EE3

• emfsafetynetwork.org EE 5

• lbagroup.com EE 5

05
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• NIOSH D5 Program □ 5 CBitferisoQBffor 06 Disease 05 Control 05 an<OE5 Prevention 0

• 35 OS Antenna 05 FAQs

• Smart OS Grid 05 Information 05 ClearinfBctuse OS (SGIC)

• stopsmartmeters.org 05
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Appendix R-Iffigllafissary d3
□a

Access CIS ppl
wireless d3 connectivity da via D3a d3WAN d3 to da the d3 InternedBla or d3 a d5 pai

ferm d3 typically d3 used d3to d3 describe d3 an d3 electronic da devHOI

da
Duty dyilfe-QOSSasure d3of d3the d3 percentage rE33 S3 EBatfrSBfiicBin OiBcRfF CQS3 device d5 i 
operation. d3A d5 duty da cycle d3 of d3 100% d3 corresponds da to d3 continuous d3 < 
hours/day). da A d3 duty d3 cycle da of d3 1% d3 corresponds d3 to d3 a d3 transmitter 
the d3 time d3 (e.g., d3 14.4 Offi minutes/day).
da

Electromagnetic dS field )bMLdjSif®composition da of d3 both d3 an d3 electric d3 field d3 a 
that d3 are d3 related d3 in d3 a da fixed da way d3 that d3 can d3 convey d3 electror 
produce d3 electromagnetic d3 fields d3 when d3 they d3 are d5 used d3to d3 transmit I
da

Federal dS Communications dd Commi^si3h4dS^fRe0eral d3 Communications d3 Commission I 
(FCC) da is d3 an d3 independent da agency d3 of d3 the d3 US d3 Federal d3 Governme 
to d3 Congress. d3The d3 FCC d5 was d3 established d3 by da the d3 Communications d 
with da regulating d3 interstate ddrBaldlllS&djmteioatcations d3 by d3 radio, d3 television, d( 
satellite, d3 and da cable. d3The d3 FCC d3 also d3 allocatesigQfitlfimdBtQBabf d3 frequem 
communications d3 services d5 (the d3 NTIA d3 allocates d3 government d3 frequencies), d 
human d3 exposure d3to d3 ratfeotrQi3dgBqtienE53[fM(fe d5 as d5 set d3 by d3 the d3 FC 
contained da in d3 the d3 Office d3 of d3 Engineering d3 and d3 Techn5lb®Gd3 (OET) d£ 
(August d3 1997). d3 Additional d3 information da is d3 contained da in d3 OET d3 Bulletii 
(radio d3 and da television d3 broadSa]a$>l£3lfesittatHfis$, d3 (amateur d3 radio d3 stations), d< 
Supplement d3 C d3 (mobile d3 and d3[pl<artable d3 devices).
da

Gigahertz dS (GSEpfCEHa billion d3 Hertz, d3 or d3 one d3 billion d3 cycles d3 per d3 seco 
frequency. d3
da

Hertz -|SE8t'G]5 unit d3for d3 expressing d3 frequency, d3 onffilGSH^rtr dcQ3ik)Dr[H].3 equals
da

Megahertz d3 (MtE^^CHa million d3 Hertz, d3 or d3 one d3 millBa d3 fields] 03 per d3 s« 
expressing d3 freque51$.
da

Mesh dS netw®ffiS@network d3 providing da a d3 means d3 for d3 routing d3 data, d3v 
between d3 nodes. d3 A da mesh d3a®®tiurankuOE]Jlcnm3i43:&fcsr OBand d3 reconfiguration 
around d3 broken d3 or d3 blocked d3 data d3 paths d3 by d3 "hopping" d3from d3 no< 
destination d3 is d3 Eelafched.
da

Milliwatt d3 per dS square dd centirfjeMt36tofflr(roi&ft/c*n d3 of d3the d3 power d3 density [ 
through d3 an d3 area datEBfiSad^deJi^XBSbihef d3 a d3 watt d3 passing d3 through d3 ; 
centimeter. HltB
da

m
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Microwatt EDS per OftatjiiaateOSS (pWycjBOSil©measure ED 5 of EDSthe □ 3 power □ 3 density 
through ED5 an □ 3 area ED 5 of ED5 spaci) “fc^lS ofidZHS rEUlfionaht DID$(|lflssing ED5 through ED5 a I 
centimeter. HUffi
□ 3

Radiofrequency □3~(1S^4'G]3 RF D3 spectrum ED 5 is D3 formally ED5 defined ED5 in ED5 terms [ 
extending □ 3 from ED5 0 EDSto □ 3 3000 ED5 GHz, EDSthe ED5 frequency EDHi&nge ED 5 of ED5
□ 3

Repeater device ED5that ED5 can ED5 simultaneously □ 3 receive D3 a ED5 radio ED5 :
the ED5 sigtaqJedUfi ED5 units ED5 are ED 5 used OS to ED5 extend OS the ED5 range ED 5 of ED5 Ic 
geographical ED5 arEIfeS
□ 3

Router nHSBSlB5 electronic D3 computer D3 device EDS that ED5 is ED5 used EDSto □ 3 route ED£ 
typically ED5 between ED5 various ED5 computers ED5 within ED5 a ED5 loattffeSfitafefeS ED5 network 
local ED5 area ED5 nSMorks.
□ 3

Smart ED 5 rm
natural ED5gas, ED5 and ED5 sending EDSthe ED5 measurement ED 5 to ED5 a D3 utility ED5 comp, 
reading ED5 (AMR) ED5 meters ED5 send Eik&5^&3ietityn OSesjEHAutiailier ED5 infrastructure ED5 
(AMI) □ 3 meters ED5 are ED5 -p»p^BldI36rafnC3a:itk]Q3 ED5
□a

Specific EDS absorption EDS rdffi£l3i$SA6r)e mental ED5 energy ED5 absorbed ED5 by ED5 a ED5 ma: 
density. ED5 SAR ED 5 is ED5 expressed ED5 in ED5 units ED 5 of ED5 watts ED5 per IHIBSdlogram EDc

©digital □ 3 device EDSfor ED5 measuring ED5 consumption, ED 5 such ED 5 as C

□ 3
Transmitter iHHEiGS electronic D3 device EDS that ED5 produces ED5 RF D3 energy EDSthat ED5 < 
antenna. EDSThe ED5 transmitted □ 3 energy ED5 is ED5 typically ED5 referrecDES to ED5 a ED5 ra
□ 3

Wide D3 area EDS netwoir
whole ED5 community, ED5 town, ED5 or ED5 city. ED5 Commonly, ED5 WANs EDS are ED5 implemer 
connection ED5 using ED5 radio E3i3ps^0D3Jbaitigbt ED5 connections ED5 can ED5 be ED5 provide* 
customers ED5 by ED5 wirelesSOS WANs.

[MMAN)ED5 network EDS that ED5 covers ED5 a ED5 broad ED5 area

□ 3
3 name ED5 given ED 5 to ED5the D3 wireless ED5 techspEJj$nfi3Bilasddl6ED5 in ED5 hoWiiR t

phones, ED5 and ED5 other ED5 wireless ED5 electronic ED5 devices ED5 that D3 employ EDSthe II 
(a ED5 standard ED5 that ED5 defines ED5 specific ED5 characteristics ED5 of ED5 wireless ED5 local

m
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Appendix (DfflBSST DazSARD da MEMBERS
□a

Karl Da S. JJfiSdBidteOa ^BMBicellor Dd Emeritus, Dd UC Dd Santa Dd Cruz; Dd and Dd Dean 
Carlson Dd Professor Dd of rfflrtdrifitirt>prfiHtj UC Dd Ddkeley

Bruce da M. QdB0BBEtS', Dd Department Dd of Dd Biochemistry Dd & Dd BiopE$s5cs, Dd UC

Ann Da Dd Provost Dd and Dd Dean DdSafteDdJl&§&n]lainr,dDSd.9c'6fedsM Dd of Dd
Pediatrics Dd and Dd Professor Dd of Dd Microbiology Dd and Dd ImmDdblogy, Dd St a,

Warren d3J. JUffiSfakas, Dd PresldMffornia Dd Polytechnic Dd State Dd University, Dd San Di 
Obispo IZ13

Peter da Coyt/fie^hc/7 DdiQfonSf GEMEfeMn, Dd School drMstipnESdDd Relations Dd and Dd Pacific 
Studies, Dd UC DdSEBdDd Diego

Bruce da B. PdfiSSdlng Dd Vice Dd President, Dd UniversitjUSJd of Dd California

Susan da HackvySafeBut/Ve Dd Director, Dd California Dd Council Dd on Dd £36nce Dd and Dc

Randolph d$ fcGfli Dd Provost Ddfor Dd Research Dd MdwmeMyieDd of Dd Southed DdCalifo

Charles da E. Q&E&kapi&e Dd Chairman, Dd Sierra Dd M&Mlithics, Dd Inc.

Miriam da E., BHBJolAiSScfr Dd and Dd Emeritus Dd Vice Dd President, Dd Sandia Dd National 
California d3

Mory da GhiEBi Dd Provost, Dd California D&hrsiltufys DM of Dd

Bruce ddMc^Pf Dd Chancellor Dd of D&RJemerehy d5 of d5 California d 5 Santa d3 Cruz

Tina da l)JSsMident, Dd CEO, Dd and Dd Director, 17Wd Genoptix, Dd Inc.

Lawrence da T. and Dd Principal, DM PQR, Dd LLC

Patrick da P6E3yS Dd Chancellor Dd of Dd Technology, DdrcR&enrcBdDyi&tmds,DMdnf 
California Dd Community Dd\Do3leges

Rollin da Richrpgfii/c/ent, Dd Humboldt Dd State DMUniversity

Sam ddT):d@£ Dd Chancellor Dd of DSRJemerehy d5 of d5 CalifcHSa, d3 Merced

dS

m
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Appendix iO r na zEbncil na membersI'm fila
□s

Miriam EH5 E. QSrfohr£J5]G£AtirEB§ritus 05 Vice 05 President, 05 Sandia 05 National 05 Laboratories, 
California CHS

Peter CHS Covytfslfhcil 05 Vice SHfBCBriir, 05 School 05 of 05 International 05 Relations 05 and 05 Pc 
UC 05 San Od5)iego

Wanda CHS AjjMtM/denf 05 and 05 CEO, 05 The 05 Aerdsjdkice 05 Corporation 

Julian DS pffl#essor 05 of 05 Economics, 05EkS 05 San 05 Diego 

George CHS Blumentfi3ffrce//or, 05 UC 05 ScEift 05 Cruz

Susan DS Br^tper 05 Vice 05 Chancellor 05 for 05 KB&arch, 05 UC 05 Irvine

Charles CHS ElSHUifctor, 05 Jet 05 Propulsion LIB/laboratory

David CIS GollaflBS/'denf 05 and 05 CEO, 05 California ifuMtfehdthcare 05 Inst

Corey CHS GoodrfStber 05 President, 05 Biotherapeutics 05 and 05 BioinnovdEdn 05 Center, 05 Pfizei 

M.R.C. D3 Greenwj&aedjdHa 05 The 05 University 05 of OSSHawai'i 05 System

Susan CIS Hackvyfflafruf/Ve 05 Director, 05 California 05 Council 05 on 05 Oct nee 05 and 05 Technol

Bryan CHS Hannp$Sb§ PBSident 05 of 05 Environment 05 and 05 Renewables, 05 Electric 05 Power O 
Institute CHS

SungiMoSlSS "Sttfafefjj;, dBdhcellor, 05 University 05 of 05 CalifSMia, 05 Merced

Charles CHS KenplSyi 05 President 05 for 05 Health 05 Information 05 TecEB&logy, 05 WellPoint, 05 

Jude CIS Lp@$p6uty 05 Chief O5g0f35cQ)fficer, 05 Bechtel OddSroup, 05 Inc.

William CHS lyiSHhiier 05 Senior 05 Executive 05 Vice 05 President 05 of 05 La&Bfiatory 05 Operation

David D5W. CHS Martin,,(OEMirtiiiqnlMlifJ&DOd CEO, 05 AvidBioticSOd Corporation

Fariborz EH5 Map&Ohder 05 and 05 Managing 05 PrincipEFj5 05 Picoco 05 LLC

George ECHOS M® Sc for, 05 Lawrence 05 Livermore 05 NatiorOdOd Laboratory

Michael DS hla£Hf Dean, 05 Goldman 05School 05 of 05 PuiSM 05 Policy, 05 UC 05 Berkeley

Stephen CHS D. CHS RdSfefoffltiDieb 05 Vice 05 President, 05 Science 05 Applications 05 IrBSnational 05 C

Jeffrey CHS RuddfpKS/denf 05 and Uafffd/ElJb 05 Science OBJdenter

Shankar CHS Spfilfi^n, 05 College 05 of 05 Engineering, 05 University OSJfif 05 California, 05 Berkeley

Soroosh DS Soroo^aminguished 05 Professor 05 and 05 Director, 05 Center 05 for 05 Hydrometeoro 
Remote 05 Sensing 05 (CHRS), UTW UC 05 Irvine

James DSL. CHS SEMetwypOSourt 05 Institute 05 for 05 Energy 05 Efficiency, 05 and 05 Professor L 
Management 05 Science 05 and 05 Engineering, OdlsMbnford 05 University

S. EH3 Pete dS/Wordeip, OfSNASA 05 Ames 05 ReOdrch 05 Center

Julie EH3 Meier dS3®fiprtf 05 and 05 CEO, 05 San 05 Diego 05 Economic LMcDevelopment 05 Corpi

Kathy MelBbk, SRSctor, 05 National 05 Energy 05 Research 05 Scientific 05 Computing 05 Center 05 (k 
Berkeley 05 National 05 LaEBiatory

SIS
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Appendix I Hmjfort daCreflM
□a

CCST Da Smart da Meters d3 iEfject da Team:
Rollin da Richmond \3Br^sMer)f Od Humboldt OdState OdUEB&rsity, Od CSU 
Jane d3 L4ag?dab& Od Director Od at Od Large, Od Global Od Security Od Directorate Od Fell 

Global Od Security Od Research Od Lawrence Od Livermore OSdNational Od Laboratory 
Emir d3 MaDsap LZL35 of Od Engineering Od and Od Computer Od Science, Od California Od Sh 
Sacramento Od and OdUMenf Od the Od California OdOdart Od Grid Od Center 
Patrick d5 MarEfapptfdji Od CITRIS Od @ OO&anta Od Cruz
Ryan d3 McCaciflU38 CCST Od Science Od and Od TechnHL&jy Od Policy Od Fellow 
Larry d5 Papfi$, \E3& PQR,, IZ®iti(gmt d3 consulEHig d3 firm
David d3 WiniclAsff^tSS PEBfessor Od of Od Bioethics yffJQdnQe^MtSnseidt Od of Od

Environmental Od Science, Od Policy Od and Od ManageOdnt, Od UC Od Berkeley 
Paul d3 Wr®rt5tfQ0 Od UC Od Center Odfor Od Information Od Technology Od Research Od 

Society Od (CITHHS}
da

With da AdditioaaLtQa^FQdi: dd
JD da StMh?/>G3frator, Od California OddrrOd:COrSer, Od College Od of Od Engineering Od anc 

Computer Od Science, Od California Od State Od Univ£Bdty, Od Sacramento
da

CCST da Executive da Ehictor:
Susan da HackwSd
da

Project da Mana^fi
Lora da Lee d3 Martin, d3 Director, d3 E23T d3 Policy d3 Fellows
da

ccst dastse
Donna d3 King, d5 Executive d3 Assiabiarbt OB&nd d3Acco 
Sandra d3 VaE|pii33 La da janlr^pltBfirfktBr, d3 LaydiI36 d3
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