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Letter d3 from OffiCCST 
•a 

With DS rapidly d3 emerging DS and d3 evolving d3 technologies, d3 lawmakers d3 at d3time 
to CI3 make d3 policy d3 decisions d3 on d3 complex d3 technologies. d3 d3 Bi&rt • 5 mete 
• 3 

Smart • 5 meters d3 are d3 beimgail^SEdliSpiHqrask ED® inn OS the d3 world d3 in d3 an • 5 effort 
generation d3 of d3 utility d3 service d3 based d3 on d3 the d3 concepts d3 of d3 a d3 sm; 
and d3 cost d3 dflsfctive. 
•a 

The da electricity DlffiBairfs d3 2000 d3 and 03 2001 d3 helped d3 fordenHHrfigtH33d3 issue d3 he 
significant • 3 urgency da to d3 the d3 need OSfor d3 better d3 management 05 of d5 powe 
In d3 2006, da the 05 California d3 Public 05 Utilities d3 Commission d3 authorized OSthe d 
Company d3to d3 implement OS a d3 relatively d3 new dEfifiseUjigf, OdSimialnt EHBrrnHterQa 
precise d3 information d3 about d3 power d3 usage 05 throughout d5the d3 state. 05 d3 7 
meters d3 throughout 05 the d3 state 06D3 d3 still d3 underway. 
da 

As da with 05 any 05 new d3 technology, d3 there 05 are d3 unknowns d3 involved. OS d( 
transmitting d3 information OS wirelessly. d3 d3 Some d3 people d3 have d3 expressed d3 c< 
effects d3 of da wireless d3 signals, d3 particularly d3 as d3 they d3 become d3 virtually d3 i 
have d3 recently d3 been d3 brought d3to d3 the d3 attention EbSfeInf 131 finsials p£D6degEDa5tors, 
opting da to da ban d3 further d3 installation d3 of d3the OS meters d3 in d3 their d3 con 
da 

We da are d3 pleased d3 that d5 Assembly d3 Members d3 Huffman d3 and d3 Monning d3 
on d3 this d3 issue. d3 d5 It d3 is d3 CCST's d3 charge d3 tosHffioEB#g&SrindBp4nfliat d3 
and da to d3 recommend d3 solutions d3to dSjrsdSfecfe IIBapartidyQI3a:®siu®3lo0a 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 d3 th^ •3efSoalafdOOfff(d$]EHfetKe&F®3lIilghsA: 
do d3 so, d3 we d3 assembled d3 a d3 project d3team d3 tha1pdEl§ (QftaltddlllSSifWtti OS o\ 
through da over d5 a d3 hundred d3 articles d3 and d3 reports, d3 providing d3 a d3thorou 
relatively d3 rapid d3 Sinner. 
da 

In da situationsrQSM'Ipublic d3 sentiment d3 urges d3 policy d3 makers d3to d3 make d3 po 
potentially dantamftCHa consequences, d3 access d3to d3 the d3 best d3 information d3 possil 
the d3 role d3that d3 CCST d3 wdI]<3L]3 created d3to d3 fulfill. 
da 
da 
da 

d3 Rollin d3 Richm<533 
d3 Project d3 Team d3 ChEfpS d3 CCST 
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Health • 3 Impacts OS of D3 Radio • 3 Frequency CIS from OS Smart OS Met 
Response OS to G3 Assembly G3 Members D3 HuffSaSn Dd and G3 Monning 

•a 
California G3 Council G3 on G3 Science 033nd G3 Technology 

January 2E1BL G3 
• 3 

KEY G3 REPORT G3 FtSBINGS 

1. 

2. 

3. 

4. 

smaile Wireless G3 smart OSGh&teEija installedp£d|3earlydrESlBtained, rSSIt G3 in G3 much 
levels Da of Da radio Da frequency G3 (RF) G3 exposure G3than G3 many G<|5 existing 
electronic G3 devices, Da paoSi3iHfiyes G3 and Da microwav0£j3 ovens. 
The Da current G3 FCC G3 standard • 3 provides G® ah IIIJ0sa(flelfcj«^3 
induced Da health G5 impacts G5 of G5 existing G3 common G3 household G3 
meters. fTflB 
To Da date, Ga scientific G3 studies Ga have G3 not G3 identified Ga or G3 confirmed 
potential nEMthei^T/ol iE}&cts Ga of G5 RF G3 emissions G3 such G5 as GSthos^ G3 prodi 
common Ga household Ga electronic G5 devices G3 5MI Ga smart G3 meters. 
Not G3 enough G5 is G3 currently G5 known fBS^fiJuGEjiSnpatdsitililaQB 53)3 rad 
emissions Gato G3 identify Ga or G3 recommend Ga idklitiodal GMJSpadtesrds G5 f 

aa 

•a 
electronic 

C 

io Q3 free 

G3 
OTHER G3 CONSIDERATIONS 

Smart G3 electricity G3 meters G3 are G3 a G3 key G3 enabling G3 technology OS for 03 a 
become G5 increasingly G3 clean, G5 efficient, G3 reliable, G3 and GS safe Ga at G3 a G3 p 
consumer. TBS [QB5CCST OS Smftrtoj520 iBfaWfQBfibffers G3the G3 following G3for G3 further 
consideration Gaby G3 policy G3 makers, G3 regulatoWeD33ia3pEi6at)s OiBfrhitilb'tiBS BSh ED® 
these G3 consideratiffliSId G3 likely G3 reqt/toenSiiS CElahaifSlii G3 However, G3 we 03 feel 
should G3 be G3 considerederlUlS BSElSrtiilatlvia 0/3 exposure G5 to G5 RF G3 emissions G3 ii 
environment G5 continues G5 tolH33 expand. 
1. As G3 wireless G5 technologies G5 of G5 all • 5 types G3 increase G5 in Q3 usage, G3 it 

continue G5 to G5 quantitatively • 3 assess G5 the G3 levels G5 of G3 RF G3 emissions [ 
devices Ga and Ga smart G3 meters G5 to Ga which G5 the G5 public G3 ma\ Q3 be E 
investigate G3 potential G3 thermalthSirtaihcLlcliSnpEaTts G5 of G3 such G5 RF Q«5 emissions 
health. G3 

2. Consumers G3 should Ga be G3 provided Ga with G3 clearly G3 understood Gc informatic 
radiofrequency Ga emissions G3 of G3 all G3 devices G3 that Ga emUSOB G3 including 
information Ga should Ga include Ga intensity G3 of G5 output, G5 duration OS and Ga 1 
in G3the G5 cases G3 of G3 the G5 smart G3 meter, G3 pattern G5 of G3 sending Ga 
from GadteQalUa 

3. The G3 California Ga Public G3 Utilities G3 Commission GihsKaiSdhcBiaerafBriidieGG&xzlieMvg G 
of G3the G3 deployment Ga of Ga smart G3 meters G3to G3 determine Ga if Q3they 
consistent Ga with G5 the G3 information OS providedLiElS to G5 the G5 consumer. 

4. Consideration G3 coalcGESjiiben Gato G3 alternative G3 smart G3 meter Ga cor figurations 
in G3 those G5 cases G5 where G5 wireless G3 meters G3 continue EBB to Q3 De G3 cor 

•C 
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Figure Q2blnpIli3on CDSadfoiJBfi^JSncy • 5 Levels IDS from IDS VaripUi Dff^Sdlces IDS in IDS 
•a 

Note: D3 Exposure • 3 levels2 HffiihneHiaipiS^/otTim OS Table D5 2 OS and • 52coEMr3BtferE]6]®om C 
meter • 3 figures • 3 represent 03 100% D3 duty • 3 cycle D3 (i.e., • 3 always IZ]5cE}3lII]3as • < 
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Legislative E13 RequSfi E13 
•3 

On ElSJuly 03 30, 03 2010, El5 California El 3 Assembly • 3 Member E15 Jare0oiEBfilH[IIfSfiGh EI3 v\ 
Science El5 and ED5 Technology ED 5 (CCST) ED 5 to ED5 request • 3 that ED5 the ED 5 Councils 05 perfc 
based ED5 study...[that] ED5 would ED5 help ED5 policy • 3 makers ED5 and ED5 the D3 general ED5 p 
whether ED 5 smart ED 5 meters ED 5 present ED 5 a ED 5 signiftteiiEGffeiste.'EDISjdf ED 5 gdiifepsBiaLL3lfitfeds 
Member ED5 Bill ED5 Monning ED5 signed ED5 onto ED5 the ED5 request ED5 with ED5 his ED5 own EDi 
2010. ED5 EDSThe • 3 City ED 5 of ED5 Mill D3 Valley ED5^ls5|xf36tB^tED[33\asiDh(!bfpt{Il5 EZiSrabeEDlS 
Huffman's ED5 request ED5 for OEthe ED5 study. 
• 3 

Approach ED3 
• 3 

Reflecting ED 5 the • 3 requests ED 5 of EDSthe ED5 Assembly Effli®|ldeilStft,aifi33[S(3Si'ssle^ dghSStielHIB 
evidence ED5 available ED5 to EEB5 address: 
• 3 

1. D3 Whether ED3 Federal ED3 Communications ED3 Commission ED3 (FCC) ED3 standards • 
sufficiently ED 3 protective ED 3 of ED3 puirlg: QZDffiihtaltEJdlakftibafcit Dd current Dd exposure E 
radiofrequency Dd and ED 5 electromagnets c£D 5 fields. 
•3 

2. Dd Whether Dd additional 5]3efifftnfil]a^ytandards Dd are Dd needed Ddfor Dd smart 
other D3 devices ED3that ED3are D3 commonly ED3 found ED3in ED3and D3 around E13 
protection ED3from • 3 adverse • 3 HeiSth • 3 effects. 

• 3 
CCST ED5 convened ED5 a ED5 Smart ED5 Meter • 3 Project EDSTeam ED5 composed ED 5 of ED 5 CCST 
supplemented CDS with ED5 additional D3 experts ED5 in ED 5 relevant ED5 fields ED 5 (see D3 Append 
members). ED5 CDS The • 3 Project D3 TeamvvfitB HMitifed OUBSiiJCtl DUBSpffibfeations ED5 and ED5 po 
smart ED5 meters ED5 and ED5 other ED5 devices ED5 in ED5 the ED5 same ED5 range ED5 of ED5 emis: 
cell ED5 phone ED5 RF ED5 emissions, ED5 and • 3 contacted • 3 over EDStwo ED 5 dozen • 3 experts 
emissions ED5 and ED5 refeatBB EBSEkslcieek ED5 their D3 opinion ED5 on I I3lfhp EDStwo EDS identifii 
• 3 

It ED 5 is ED5 important EDSto • 3 note ED5that • 3 CCST ED 5 has ED5 not ED5 undertaken ED5 prima 
these ED 5 issues. EDS This ED5 response ED 5 is ED5 limited CDS to ED5 soliciting ED5 input EDSfrom • 
and EDSuactaig ED5 available ED5 information ED5 from ED5 past ED5 and ED5 current ED5 research ED5 
emitted EDSfrom ED 5 electric ED5 appliances ED5 generally, ED5 and ED5 smart • 3 meters ED 5 specific 
contacted ED5 provided • 3 written ED5 input ED5 on EDSthe • 3 issues dxhffetoivlelyl CSSFT. El5This • 
reviewed ED 5 by CDS the • 3 Project EDSTeam, EDsiji fxljSembri OIQBihaQElidfelaied ED5 fiebjlect ED 5 to • 
review • 3 process ED 5 (see D3 Appendix ED5 B). ED5 ED5 It ED 5 has ED5 also ED5 beenESS made [ 
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Two d3 Types daFScjQaii<f\adi3>3 Effects: d3 d3 ThqithnafifedDOfid 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^h®^<iD£i9idffB6sndnl3 d3 Thermal d3 effedfefeElIjbah 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 d3to • 3 protect d3 public d3 health 
associated d3 with d3the d3 thermal d3 impacts d3 of d3 RF: D3 tissuasoEMixiaEDi^ da from 
with D3 radiofrequency d3 emissribheSSlS QSMtocrts, d3 however, d3 including d3 cumulative d< 
prolonged d3 exposure d3to d3 lower d3 levels d3 of d3 RF d3 emissions, d3 are d3 not d 
have d3 suggestec^tilgHSlnda effects d3 may d3 include d3 fat^iiiBjiyJdlSHaHdSfe^vSiS Ef3 cancel 
But Od these Od findingsiS9d hOdescSdtifictally Od established, Od and Odthe Od mechanisms Oc 
to Odfikmfiiai Od effects Od remain ^33iA&i4oH3 research d3 and d3 monitoring d3 is d3 nee 
better d3 identify d3 and d3 understarat|tK^S^I)tS6adffEiMio 
da 

Findings d3 
da 

Given d3the d3 body {^Swf-a^dSdsimgpl^M Od scientific Ir^3mlaa4e5$§ smart d3 meters d3 ar 
similar d3 electronic d3 devices, d3 CdS33 d3 finds dSthat: 
da 

1. The d3 FCC d3 standard d3 provides d3 an d3 adequate d3 fatftoimHiljfoElfillS safety di 
induced d3 health d3 impacts d3 of d3 smart d3 meters d3 and d3 other d3 electroni 
range d3 of d3 RF LliiSSmissions. 

d<Ehe d3 potential d3 for d3 behavioral d3 disruption d3 from d3 increased d3 body d3 t 
only da biological d3 health d3 impact d3that d3 has d5 beeaTicdEldcBtiettifitl^liyEliSemc 
proven d3to d3 result d3 from d3 absorbing d3 RF d3 within d3the d3 band d3 of [ 
(EMF) da that da smart d3 meters d3 use. d3 d3The d3 Federal da Communications ! 
limit da on d3the d3 Standard da Absorption d3 Rate d5 (SAR4hlIII3aiisnOI2]i3'dIe<l±}3itiek 
the d3 level d3that d3 has d3 been d5 demonstrated d3 to da affect d3 behavior d3 
meters, d3 including da those d5 being d3 installed d3 by d3 Pacific da Gas d3 and di 
the d3 Assembly d3 Members' d3 districts, da if d3 instalWicQifeBEcQaing d3to d5 the 
instructions d3 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 add3 safe d3 by d3 the 
OS 

The d3 FCC d3 guidelines d3 provide d3 a d3 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 d3 FCC d3 gOWirEd3fflpfaroatda£3^0had3 of d3 safety d 
against d3 the d3 known d3th0ri5al d3 effects. 

da da 
da 
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2. At Ddthis miStime Dd thaartieElaiisCBlfihad) dd atkb'tidHal Dd standards Ddare Dd neede 
the D5 public HIS from 1113 smart • 3 meters 1113 or D3 other D3 comrrlBSE D3 household 

• 3 No D3 clear D3 causal D3 relationship D3 between IpfidfifeCIDGMHsroaB 03 tedltEDGhiibn 
impacts D3 has D3 been D3 scientificgli§)arLJLa&itaWsEid the D3 mechanisms EDS that D3m 
such D3 a D3 biological D3 impact D3 been D3 clearly D3 identified. D3 Additional D3 re: 
understand D3 and D3 verify D3 these D3 poteEMl D3 mechanisms. D3 

• 3 
Given EDS the ED5 existing ED5 significant ED5 scientific •3tbefifefibiE3^ fifStaEpiinlfi ffleSraoEl3 i 
currently ED5 no ED3 generally ED5 accepted • 3 3 G3 3 i estctam cB 3 that ED3 additional [ 
standards ED5 are ED5 needed. ED5 ED5 Because ED 5 of ED3 the • 3 lack ED 5 of ED5 generally 
not ED5 an D3 existing ED5 basis ED5from ED5 which Q5IS5 EMidBtttssfIHHcdini5l\AE]atble]0$ 
or ED5 approprifflfihoEil3ED5 a ED5 clearer ED5 understanding ED 5 of CDS the ED5 biological ED5 
identifying aBlfltional ED5 standards ED5 or ED5 evaluating ED5 the ED5 relative ED5 costs ED5 an< 
standards ED5 cannot ED 5 be ED5 determine<3DE5 at CDS this ED5 time. 

• 3 EDS 
• 3 CCST rlofcSs ED5that ED5 in ED5 some ED 5 of ED5the D3 studies • 3 reviewed, ED5 contributor: 

questions • 3 from ED5 some ED5 in ED5 the ED5 medical ED5 and ED5 biological ED5 fields ED5 
biological ED5 impacts ED5 other ED5 than ED 5 the ED5 thermal ED5 impact ED 5 that ED5 the • 
report ED5 ©f EBfiNAtional ED5 Academies ED5 identifies • 3 research ED 5 needs ED5 and ED5 ga 
areas ED 5 of • 3 research ED 5 to ED 5 be • 3 undertaken CDS to n10#^iiSSl3e«x[pi3uu(r®dirifiatnDdiEJc 
RF ED5 emissions ED5 from ED5 communication ED5 devices, Ejl Hqi&Silc iHi 61yn 0 Bdmcanm s C33 dh o n 
that ED5 are EDirrtfcyt DSaddressechOSS\FCfSS±33 glilfiMM SDur ED5 increasingly D3 wireless C 
society, • 3 smart • 3 meters nS/acyoCiiS sHSIFoElffiPoSififflS • 3 emissions ED 5 to ED5 which [ 
exposed. ED5 ED5 Concerns ED5 about ED5 human ED5 health ED5 impacts ED 5 of ED5 RF ED5 € 
should ED5 be ED5 cdESMdtiis ED5 broaderlUSS context. 

S other D3 s 
• S the D3 

the DS 
HfflS order C 
]3 interpreta' 
• 3 are D3 

? ID3 opporti 
i iS measuri 

Health ED5 concerns ED5 surrounding ED5 RF • 3 from ED5 smart • 3 meters ED 5 are D3 similar ED5t 
devices OS that D3 we ED 5 use ED5 in ED5 our ED5 daily • 3 lives, ED5 including ED5 cordless ED5 an< 
ovens, ED 5 wireless ED 5 routers, sPEl BoancQS&^^feis • 3 laptop ED5 computers. ED5 EDSAs ED5 del 
report, ED5 a ED5 comparison ED 5 of ED5 electromagnetic ED5 frequencies OS from ED5 smart ED5 me 
shows D3that OS the D3 exposure CUHfevel D3 is D3very D3 low. 
•3 
•3 DS 

na irmjrMirfrm o$o$n®o$n$o$o$OQBn$o$o$n® c 
1 hBtSonal D3 Research D3 Courtdbrfflj&ljH}$)8}BBfof Od Research Od Needs Od Relating Od to Od Potential Od Biologicc 
Health Od Effects Od of Od Wireless UM^d3&ibiati:atistif33 AcadsspiQSGl&Stnington, IU1BD.C. D3 D3 

Cg 

• 3 

"Scientifically D3 established", D3 "generally D3 accepted D3 scientific D3 knowledge" D3 and •( 
throughout D3 this D3 document D3 are D3 referencing D3 information D3 obtained D3 through 
scientific D3 method D3 consistdldciDbDf [HEffli£MIq|bad0#rvation aEbBeS!|3erimentation D3 and D3 
formulation D3 and • 3 t^fhrffeieE33.oD5 D3 These D3 steps D3 must D3 be D3 repeatable D3 iti 
Scientific D3 inquiry D3 is D3 generally •fiEJflelrifetedlillSfitpoSi&te? OSta D3 reduce D3 biased [ 
results. D3 Another D3 basic D3 expectation BHJBiseEHSfieEMgaflBduliSiEJatl^rffilBiaddlogy sH03 they 
available D3for D3 careful D3 scrutiny D3 by D3 other D3 scientists, D3 giv'rtaguH3EMitiny HffiBthi 
attempting DiEjbfioduce tElfin. DSThis D3 practif£[)30a cBikddsure, D3 also D3 allows D3 statistical 
the rEliSbility dEHH3 these D3 data D3 to HUBbe D3 established. 

• 5 
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What d3 are •defonsJ't Q33 M 
•a 

Smart • 3 meters d3 measure d3lettribiiyps[33dhefuEIl3d3 gas, d3 or • 3 water d3 as d3 deliver 
and d3 transmit OS that D5 infaH^eijoiOEliffi^eb^Jy d3to d3 utility d3 companies. d3 d3 Some 
are d3 also d3 designed d3 hjtirS^dBfiisrfDtniilfiorteaDa 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 forc<5ilS cEIi6oamelrslZ[ll0^SeetiSl3,F(g]J 
2). OB 
•a 
•a Da Da a. Da Analog i laifvipiiphaia i lairh iaifB fSitriraii ifaaiifi/iatpFia na Da 

— — • 
# 

•a •laada da ma 
Figure DEIS a) Od An Od analog, Od conventional Od meter D9 a(6duEB^ digital Od smart [ 

•a 
Each D3 of D3 California's d3 major d3 electricity d3 utilities d3 has d3 begun d3 cBjioying • 
•a 

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 cBSi^ OBcompany d3 while da the 
communications • 3 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&^hBOffi&fiaEIIi39Ti0«5rsni3ei iQfflb,PEa 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 ESSStatidebS fD3 for d3the d3 "automatic d3 meter d3 reading" da 
of da the da meter d3 (and dirfdr OBareabtrSiHfijmte^Mha 03d5 the d3 characteristics d5 of C 
electrical d5 energy d3 delivered da to d3the d3 consumer) d3 and da sends da this d3 dat; 
collected B33|p da with d3data d3from 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 

na na na na osnnfsiffnffi O®O®O®O®O®O®O®OQ0O®OQBO®O® C 
2105 03 R. 03(2008) 03 "Supplemental 03 Report 03 on 03 An 03 Analysis 03 of 03 Radiofrequency 03 Fields [ 
PG&E 03 Smart 03 Meter 03 Program 03 Upgrade 03 System," 03 Prepared 03 for 03 Pacific 03 Gas 03 & 03 El 
Associates, 03 Indpb03[33 03 03 
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d±lll 
Utility company 

© ass 
point 

da 
•a 
Figure DOB Simplified 09 depiction 09 of 09 Smart 09 Meter 09 system 09 network. 09ic<PEl6r(BlA)s HQS 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 da meters Da have dd evohaedc IHI3 deleted GflMdljy iHg]/$Sj&&ci ng • 3 meter d)3 Eiders 
to D3 a D3 real da time da monitoring da of d3 power d3 as d5 delivered Q3"EoC333 the da 
obtained d3ffi®SE dSRthteat{d]dd3 Tell d3 AssociafefflSha Sj3aifescribes d3 the dfhepSaiion d3 ol 
smart d3 rnfebam EDiEOCfi |HiB§pective d3 of, d3 deployed da real d3 tinHddd smart di 
The da Richard d3Tell dd Ass<xb&txfo£3ESrfe(pb3'1i3sQ3]d of da the d5 beiagt OffiatepteyeElOidios 
by d3 PSfiEffiiSd 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 inelpdrtSSlfelblta^Hrfflffi^t HQcPG&E 1Z 
configure d3 the d3 radios da to d3 transmit d3 data da from d3the dfixtmeSra Ebfirts) dd thi 
for d3 about d3 50 d3 millisecibiffikibGlaiBg 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 ^tnitopnirphca^Bngifrflqiina rr 
percent. TB& means Odthat Dd the Dd typical Od sfAMR) iSdrieMewcDdl inDDddtiDSJdaniiiixilt 
any Dd RF Dd signal Dfi56$6 DSSthe Dd time. Dd Dd 
Dd 

It d3is d3 important d3 to d5 note d3 that d5 any d5 on'§nBB"sn5i6tni3#(DinfetfflOads 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 proEi6jt%^)®BlSta OfaoallItllMfein d3 a d3 much d3 highe 

na na na na rnva-jnfsirfnffi 0®0®0®0®0QB0®0®0®0®0®0®0® C 
3105 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 supplementaLreport 
_2008.pdf) 09 
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cycle. ED5 ED 3 For D5 purposes/vQBZlcfiFirQBHSiS Hy|£btfeptidalQI36 scenario ED3 where OS the ED5 smj 
continually ED3 transmitting. ED5 • 5 Even ED5 in OS this 05 100% • 5 duty • 5 cycle ED5 situation 
below nafffta ED5 limEBd ED5 
•a 

Smart • 5 meters ED 5 are D5 designed EDdto ED3 transmit ED 5 data ED 3 to ED5 a ED3 utility ED5 acc< 
ground, ED5 on D5 utility ED 5 or OS light ED5 poles. ED3 ED5 These • 5 access ED5 points ED 3 are E 
5,000 ED5 smart • 5 meters EDdto ED5 thfficBS lElBtpoHtS cEhSptatye D5 alOBS^imilar ED5AMR ED5t 
smart ED 5 meters, ED 5 as ED 5 wel I 0$GcEraP/ffiih EES5ad3dithnnaJic53& EDdwith ED5 utilities EDdand C 
to ED5 wireless ED3 cards ED3 used ED5 i nA02?fa^td^5[±i^bb3ailiyDiiti59opB§|tlD3aBAt, ED®0p25^Qhe EDi 
900 Da MHz nHT>rfiai<s ED a 
•a 

In Da some • 5 cases, •artartai^ElaEiia EBS nQSetleEEaEDa network, Da relaying ED3 the ED3 data ED< 
meters ED5 tcutSUnktE35(HJaSess ED3 point. ED5 ED5This ED5 may ED5 occur EDdwhen EDdthe EDdtop 
interferes ED3 with ED5the ED3 transmission ED3 of ED3 dattinOSfracrceSaS&fjaiBitaaElaEDElaiiibetEDE] 
the Da relaying ED3 of ED5 data ED3 may ED5 occur ED3 between ED3 one ED5 smart ED3 meter ED5 s 
to Da the Da utility ED5 access ED3 point Da (e.g., ED3 hops ED5 along ED5 ainElflfijEDlaldiadji Q3me 
relays EDSwill ED5 also [iPfenhstEDQadnQBabdmeiect Da some Da smart ED5 meters EHB5 to ED5 utilitv 
•a 

Many Dd smart Od meters, Dd including Od those Dd from Dd PG&E, Dd also Dd have Od a O 
future Dd point Dd in Dd time, Dd will Dd allow Dd customers Dd to Dd enable Dd a Dd home 
allow Dd increased Dd consumer Dd monitoring Dd of Dd electricity Dd use Dd and Dd communi 
and Dd the Dd future Dd smart Dd grid. Dd Dd This Dd functionality Dd is Dd important Dd ti 
smart Dd grid. Dd Dd This Dd second Dd internal Dd tramBtkteffJOSifar DMidelEMryhDDnf c£H& 
reportedly UBd Dd operate Dd at Dd a (£M3d/t^dD3iipcDdrfri^de}fcy Dd of Dd about Dd 2.4 Dd ( 
similar Dd to Dd that Dd of Dd cell Dd phones Dd and Dd wireless Dd phones). Dd Dd The O 
depend Dd on Dd the Dd design DDMDdDdropeinldarreDcDxf network. Dd 
•a 

Why ED5 are Dd Smart Dd Meters EBflbBghTguQSlfh§6ilfetHI03a T 
•a 

It ED5 is ED5 anticipated, EDdwhen ED3 fullynffid E^ri£K±nW,tyEI0ahafetBs3 £D5 are ED5a ED5 key ED3 
technology EDdfor D5 a • 5 "smart ED5 grid" ED3 that ED5 is D5 expected EDdto ED3 become ED5 i 
and ED 5 safe ED5 (see ED5 Figure ED5 3) EDdat ED3a ED5 potential ED5 lower • 5 cost EDdto EDdthe 
used ED 3 for • affeHfirrptQai • a gas ED3 and EDS water EDS consumption). ED3 Smart ED5 electrical 
twonwa^Gd communication • 5 between EDS utilities EDS and • 5 customers, ED5 which EDS is D5e 
adjust D3 their EDS demand EDdto EDS price ED 3 changes EDdthat ED 3 reflect Di&ifeeEDISdbtidnfillcbn 
user ED 3 adjustments ED5 can ED5 help ED5 to • 3 protect EDdthe ED5 overall EDS reliability EDS of C 
utility ED5 customers, ED5 and ED5 improve ED5 the ED5 operation ED5 and ED5 efficiency ED5 of ED5 tl 
grid EDdwill EDS enable EDdgrid ED5 operatorsleEtli3dity EEfflafceeililpfy EHMDatahdejd^Sin^HSIlEla in ED3 re 
which ED5 becomes EDS increasingly ED5 important EDS as EDS more EDS intermittent EDdwind EDdan 
resources ED 3 are ED 3 added EDBDtiib EDdthe EDdgrid. ED5 
• 5 

Figure EBIJficts ED5the ED5 potential ED5 operation EEBSof D5 a ED5 smart EDSgrid. 
• 5 

me 
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[ CDS 
•a 

Figure CD5D® lllustratiororiijBboferiBSCDS 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 • 3 Silver CDS Sp 
•a 

Smart • 3 meters da will d3 also da allow da utilities d5 to da communicate da grid d3 condi 
price da signals, d5 so d5 that da consumers, da via-|E3raSWS36 Sfisrti^H, DUadafiaEiia deliy(sG30 rf 
clothes da drying) da to da a d5 time da when dd letecE3iEitisioHldZik8 ElSiefifealplSttcClalarthElOa: 
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 ofii04ifc©rWwal00 |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 suchntBffitlfiiilpSe da of da smart d3 meters d5 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 

na na na na nHMnrnrnffi c 
4 SleteHBpl://www.silverspringnet.com/products/index.html DS for DS component •BetaoriptQft. DS 
infrastructure iiElides DS the DS SilvdEhlfig StpKhgoints fliPfif51§ys tBS CDS forward CDS data CDS from CDS endpoints CDS 
the CDS utility's CDS backhaul CDS or CDS WAN CDS infrastructiHsS CDS into CDS the CDS back CDS office. 
The iBBtylQ DS application iEBSipotates • 3 both CDS utility DS applicafiSfeniBdi sEDflhCDS 
Detection aSCS well DS as CDS administrative CDS programs CDS for DS managingflBScapd fEl#iifl|BgrjHt6g DS the CDS ne 
management CDS for CDS DA CDS communicatidEte CDS networks. 
The (EMomerlQ CDS web _H3fep*tete03 utilities DS to DS directly DS communicate DS usage, DS pricing, DS and DS re 
consumers. CDS Silver CDS SIpsDdlSQStla/dZlS each CDS utility CDS to CDS customize CDS the • 3 informationSZEB portrayed C 
specific CDS information CDS such CDS as QSSate CDS schedules. CDS 
• 3 
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grid D5 networks, da including D5 the D5 ifef£TO3flTW71q3/mnaBrHRl^rhdt^ffaithdriT^thnm iTTVgi 
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 51d3iihiQHe^rQ3®crfep]3^BTnaart • 5 from CDS the D5 Am< 
Recovery da and d3 Reinvestment CDS Act • 5 (federal d3 stimulus d3 package). d3 Many d3 co 
are d3 actively d3 deploying d3 smart d3 meters d3 as d3 well. d3 Digital d3 smart d3 meter 
the d3 fundamental • 5 technohagly IHi6tcecfIl3 enable d3 widespread d3 integration d3 of • 5 info 
technology d3 (IT) d3 into d3the • 5 power d3 grid d3 (i.e., OS the d3 smart d3 grid). d3Th 
summarizes d3 some d3 potential d3 societal • 5 benefits d3 expected d3 folcQ3 result •dfrorr 

•a 
Table Dai: da Smart DaSffl da Benefits da 

Consumers DS 
•a 

1 (IrM DS Savings DS Resulting DS from DO 
2. lEBfieased DS Consumer DS Choice DS and CD 
3. DS More DS Transp3fBn^<flED$RB§±rmation [ 

Control DS for DSCoElamers 

Environment D3 
•a 

1. \IZldiespread [B|ffloyment Ddof D3 Renewable 
(Solar, D3 Wind, l~laafiiUfiHH)Flprtrir DaVehi 
(EVs) ma 

2. RibBuced ED3 Need Dato D3 Build D3 More 
plants Da 

3. Da Reduced D3 Carbon ED3 Footprint D3 anc 
(via Da Renewables, D3 Energy D3 Efficiency 
Vehicles) D3 

Utilities D3 
•a 

1. Da Reduced • 3 Cost D3 Due D3 to D3 Inc 
Delivering D3 Electricity IZl3and D3 Reduct 
Manpower dato D3 ReacOEla Meters. 

2. lEJ^oved D3 Reliability D3 and D3 More Dc 
Response D3 

3. lEBfieased D3 Customer D3 Satisfaction D3 Di 
Savings D3 andC5tt®fel€II3a ED3 

Source: Od Od California Od SmaEJdOd Grid i 

Economy D3 
•a 

1. dEMtes ma ffitiket Dafor D3 Goods D3 anc 
New Da Companies, D3 NE33 D3 Jobs) 

2. Da Workforce D3 to D3 be D3 Pri 
Jobs Da 

3. Da ReduoepferHignBe D3 on D3 Foreign D30 
Dollars D3at Q33iome 

da 
What 0a0tM doHfcerns da are da Associated ddete'tf? OBSmart da M 
da 

Human d3 health d3 impacts d3from d3 
depending d3 on d3 the d3 frequency d3 
in da the d3 RF d3 portion d3 of d3the 

exposure d3 to d3 electromagnetic d3 frequency d3 
and da power d3 of d3the d3 fields. d3 d3 Smai 
d3 electromagnetic d3i&sp®istf£3ifii OS sEJihAtLLaia the: 

na na na na os-unfsirfnffi O®O®O®OQ0O®O®O®O®O®OQBOQ0OQB C 
5 "FlEDaS D3 federal D3 Energy D3 Independence DS and D3 Security D3 Act DS of • 3 2007 D3 directs • 3 states D3 t 
grid DS progfaHS allows DS recovery DS of DS smart D3 grid DS investments DS through DS utility DS rates, DS at 
smart DSgrid DS investments. DS D3The DS American D3 Recovery DS and DS Reinvestment DS Act DS of DS 2 
smart DSgrid DS infrastructure B^iDiIhSffife-n51ffi)ibJ,.SD3 see: DS DS Congressional DS Research DS Service D3 (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 Hap:|/fenB#.sliKife.gov/public/ files/RL342941.pdf) D3 
6 CSffornia D3 Public D3 Utilities D3 Commission D3 d e ci si o|12Eifii3®05] (M^rp!hi cfO 3 rl 2D Off 2009). • 3 Decision D3 on 
and D3 Electric D3 Company's D3 Proposed D3 Upgrade D3to Q33he D3 Smartmeter D3 Program. 
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meters CHS are D5 unlikely {Hd£tmdnS^dreffec^s;OSd however Od it Od is Od not Od scientifically 
whether Odor Od whqthdE$8heOOdffmaMilMQd• 3 orgaqisHil and D5 potentially, IZ15 human D5 he? 
might rirTfifaekpl 1133 same D5 concerns D5 over D5 potential D5 impacts D5 should D5 apply D5 
devices Ddthat D5 operate DSwith D5 similar D5 frequency IZ15 and • 5 power • 5 levels, D5 ir 
cordless D5 phones, D5 televisions, IZ15 and DS wireless • 5 routers. iHpfacHdlMfrcHri EBetrteHss • 
devices DS is DS likely DS to DS be DS a DS result DS of DS differSSes DS in DS usage DS p 
•a 

Thermal ffMt& DS 
Electromagnetic DS waves • 3 carry • 3 energy, D3 and D3 EMF D3 absorbed D3 by IZ15 the D3 
temperature DS of D3 humafhdZEfeMfie. [EffiBcoEi3restB£II3l3 body D3 temperatures D3 must D3 
increase D3 at Q3 (eMttdZDM lead dd to D3 potential D3 biological D3 impacts • 3 from da the 
verified d3 effect d3that d3 has d3 been d3 shown d3 to d3 occur d3 in d3the d3 power 
meters d3 are d3 designed D5 torJ^fiarcduJ^iiOEiS aEDSial OBcfeeding d3 behavior d3 at d3 em 
levels d3 of d3 4 d3W/kg d3 and d3 with d3 an n3 arrnmpanying0ff1[3lffirwp^BB-lfilfnH5?Sn3 hnr 
exposure d3 levels d3from d3 smart d3 meters dfeevEBSE^BaB EtotiioeshcEHB rfaJi^e DBSTte D36 
has d3 set IQJTS [IBrfitjsoiaZbSh d3 densities d3 from d3 electromielllHIBfflbS&SQBad'bialt IEffiBwterSSIl3 
demonstrated d3 biological d3 impacts d3 occur, d3 and d3the d3 limits d3 are d3 tens d3 c 
likely d3 exposure d3 from • <§ sEBirt d3 meters. 
da 

Non -thecal EffMtts Od 
There d3 are d3 emertginig Oil quads the d3 medical d3 and D5 biologidririEFfilfiSHl d3 about [ 
effects d3 caused Cqk&^tCiDaQSnmechanisms d3 of diratssdxubedflHtefMnEiada of d3 health d3 
impacts d3from d3 "electromagnetic d3 stress" d3 have d3 been d3 reported, d3 with d3 syrr 
headache, alnl-fi d3 irritability. d3 d3 Some d3 studies d3 have d3 suggetsteblilOEWhat d3 RF d3 
phones d3 may d3 disrupt d3 ctiH^BBixaElah human, OBaeliich d3 may • dhfe^pdiv&S E35IZ15 other 
impacts d3 on d3 humafl10H3iS®ol5i$ .concerns d3 of d3 brain d3 ranmmrhtB^fhlFfenfri^ttnH dSwith 
usage d3 persist, d3 there d3 is d3 currently d3 no d3 definitive d3 evidence d3 linking d3 ce 
incidence d3 of dfe ®fcffGS5due d3 to d3the d3 recent d3 nature d3 of H3il5feil!35 technolog 
exposure d3 are d3 not d3 known. d3 d5 Ongoing d3 scidnfilifi td03uudyd£E#asdll£ifieiog dd 
thermal d3 effects lE3T^jft©rrfi'(EI® exposure dSphoEiS rEbfiiteidZGSS smgrOx|«fflfefespBeciaIly d3 

no no no no irTBunffiirtma o$n$o$o$o$o$n$o®o$OaBO$o$ c 
7 [Qdhdrea, 09 J.A., 09 Adair, 09 E.R., 09 and 09 J.0. 09 de 09 Lorge 09(2003) 09 Behavioral 09 and 09 cogniti' 
Bioelectromagnetics POS|S3ffiJ3 (2063j0 
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}9gi: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 fCBfiby, 09 H., 09 Grafstrom, 09 G., 09 Eberhardt, 09 J.L., 09 Malmgren, 09 L., 09 Brun, 09 A., 09 Persson 09 
Radiofrequency 09 and 09 ExtreRneQbS36/Li5iL9 Electromagnetic 09 Field 09 Effect]fir^ft(539[Bte'ittee 09 Blood 
Electromagnetic 09 Biology 09 and G9 Medlt26p2L3I8S 209 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 
on 09 mobile 09 phones 09 and 09 tiEpiderEMia^2SJSKi6S^SS/\I^Q02^15 

m 
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the d3 cumulative d3 impacBFLJLaSnemiwtfSlcfilOS including d3that d3 of DSa • 5 network d3 
operating d3 throughout DS a [3%5 flHBBmunity. 
•a 

There d3 cilfyeEla is d3 no d3 conclusive d3 scientific d3 evitteifealL_IL3$)Qffluisi^8^!3QB3 a d3 
between d3 human d3 e X|>IQ dBftsEifistcOElSnd • 5 negative d3 hSfihFdBOBplsbcfsIBla reason, 
regulators d3p8®1bfcyLILci3 matfib$ d3 be d3 prudent d3 to d3 call d3for d3 mdice IIIBcfcraEsseaElB C 
acceptable d3 huftfed3Pj3ure d3 limits d3 on d3 currently d3 proven d3 scientific d3 and d3 e 
known d3 thermal • 3 effects, d3 rather d3 than D5 on d3 general d3 concerns d3 or d3 spec 
and D3 as d3 yet • 3ithr^diferl 131afftrfflMi • 3 questions Oaaiifeely D3 take d3 considerable d3 tir 
resolve. "TlEkS d3 data Da that d3 are d3 available • 3 strongly D3tii^^St Dffi4ffctElBZl6 S!d3lfeR< 
absorption d3 on d3 human d3 health, d3 such • 3 effects d3 are d3 not • 3. sQSH3 profound 
•a 

FCC Qifflfiines d3 Address d3 Krrawtn HHBaETfets d3 Only(thHS<BbtffibdEsN53ia 
• 3 

In d3 1985, D3 the d3 FCC d3 first d3 established d3 guidelines d3to d3 limit d3 human d3 
thermal • 3 effects ddarf rtHcQBssnrBssions. d3 d3The d3 guidelines d3were d3 based D5 on 
American d3 National d3 Standards d3 Institute d3 (ANSI) I~l3 itiafftMTMAllgftqfiJ llflifcfchpril liaflFfrC ITU 
modified d3 its d3 gWifcBifedsJda on D3 a d3 rulemaking • 3 process IZI5 that d3 began d3 in • 
1992 D3 revisfbiEUBible d3 ANSI 1ED18l^nifl^n}€e§indings d3 by d3 the d3 National d3 Council d3 o 
Protection d3 and • 3 Measurement! THa (HffiBl$96 d3 guidelines d3 are d3 £DB d3 in d3 place 
• 3 

In D3 its D3 rulemaking d3 process d3 to d3 set d3 SAR d3 and d3 MPE d3 limitsPEa the C 
safety d3 agencies, d3 including d3 the d3 U.S. d3 Environmental d3 Protection d3 Agency d3 
Administration. d3 d3 While ddthe d3 FCC d3 guidelines d3 appear d3 to d3 provide d3 a [ 
known d3 thermal • 3 effects d3 of d3 exposure da to d3 radiofrdquSiSy^rcEfeiithE^ala^idst COBB 
potential • aithsttQl D3 effects, d5 nor d3 dd8 ffiBttaey DSattdftioQ6 Q.3 understanding d3 of d 
these d3 effects, d3 there d3 is d3 inadequate d3 basis d3 to d3 develop 0133 additional d3gu 
da 
no no no no fnBunrnrfnH) n 

12 fGflonal DS Research DS CounfaferBJ^£2Q08)ZM&j&aHS RBd Needs Dd Relating Dd to Dd Potential Dd Biological Dd i 
Health Dd Effects Dd of Dd Wireless /JHWc0&)bi0ferotelr!,nS Academies • 3 Press, DS Washington, D3 D.C. D3 D3 
(http://www,nap.edu/catalog/12036.html) D5 
18/G3i§rican DS MaticDS Standards DS Institute DS (1982) DS "American DS National DS Standard DS Radio D3 Frequs 
Warning D3 Symbol," D5 Afl9I^CBO®En2titute DS of D5 Electrical DS and D5 EldBionics DS Engineers, DS Inc. 
14 FEtS DS (1997) DS "Evaluating D5 Compliance • 3 with D3 FCC D3 GuliHMBSdldBi&ficBqiHiScl^uHSrElElfiffiKpgsitfrtBC D3 
Fields," D3 OET D3 Bulletin • Si®$)^I&fi(Ei^ktlisTraf HU39I7ommunications D3 Commission, D3 August. D3 
(http://www.fcc.gov/Bureaus/Engineering_Technqlog_y/Docum_erits/buIletins/oet6S/oet6Sj3df) D3 
"AEh&rican D3 National • 3 Standards D3 Institute D3 (1992) • 3 "Safety • 3 Levels D3 with D3 Respect D3to D3 Hi 
Frequency D3 Electromagnetic D3 Fields, D3 3 D3 kHz D3 to I^ffiSS|[lill33(u0ii3 niWp^i^pirirrtiyF 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 EHUfflnFffft aBfi D^fe(ITcrH/3 ANSI/IEEE fp&BSfeGQS Institute D3 of D3 Electrical D3 and D3 
Electronics D3 Engineers, Ete Inc. 
17 hBSP 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 •6eR^Hi4iioE]iIl3 Protection D3 Meas 
18TEteD3U.S. D3 EPA D3 confirmed D3 this D3 in D3 a D3 letter D3to DSThe D3 Electromagnetic D3 Radiation 
(http://vvvvvv.emrpolicy.org/litigation/case_law/docs/noi_epa_response.pdf) D3 

w 
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The IZ13 FCC D5 guidelines D5 measure D5 exposure/vQDd v0^RQE]5[ili6iSpie<rific[I35rBlisid'|ltion 
(SAR) D5 measures D5 the D5 rate D5 of D6 energy D5 absorption • ̂an^ld^^n EEMl&asured 
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 aHchifiii iOEliQheaeiQlrd3i8ralsiH3]®fod33&s, CH6 suahoESlS aSH6H5 
phones, IZ15 that IZ15 are D5 used D5 in D5 close 0^tH3x[HiB^CEO5 l£3M?uElaha021fisffeti. IZ15 a 
underlying D5 ANSI D5 and D5 NCRP D5 limits, D5 are D5 EQBSoriilffifitalllffiStfBifiSBIH&tEte 
FCC D5 rulem^kElg) and DS still D5 today, D5 behavioral D5 disruption D5 in • 5] labfiH&ory DSa 
human D5 primates) D5 at D5 this CD3 absorption • 5 rate D5 is Ddthe IZ15 only • 5 adverse Dc 
linked D5 to D5 RF D5 at D5 levels D5 similar Ddto IZ13 those D5 ecrptledteHlO^iClEl^nart •( 
scientific D3 liter^fuffelElfi IZ15 by Ddthe IZ15 World D5 Health D5 Organization IZ15 and DS many I 
Europe.22, ^fife D5 FCC DS limit DS of DS 1.6 DS W/kg D3 provides D3 a D3 significant DSfact 
threshold. QI33 D3 
• 3 

Limits D3 on D3 SAR D3 provide D3 thBeSSrbasesnOSlfaDf DI35a©®|btostir^]5lII]5 maximum D3 perm 
exposure D3 (JN/E^E •3 limits • 3 average D3 exposure • 3 over D3 a DS given D3 time D3 per 
general D3 exposure) DSfrom D3 a • 3 device DS and DS is • 3 often D3 used D3 for D3exp 
human D3 exposure I'PBDS tHOSaoccur DS at D3 a D3 distance D3 of D3 more D3 than DS 20 
(106) D3 vpit^B^@ioerSrQeter D3 (pV^XcrElS and D3 accounts D3 for CDS the CDS fact DSthat C 
absorbs D3 energy D3 more D3 efficiently D3 at D3 some D3 radiofrequencies D3 than D3 other 
absorbs Efe3gy • 3 most • 3 efficiently D3 in-)SfflttSi3®BH^niJ3 SMoOEteSODS corresponding D3 
for D3 RF D3 emissions Dairm 0Hffictinhse5I&rtkl>gCEl9ie • 3 most D3 stringent. D3 D3 In D3the 
where D3 smart D3 meters D3 operate, D3 including • 3iPZJfiS03 QtizniB# lyalE33lfflSHQEBS 2. 
range, D3the D3 human DS body D3 absorbs D3 energ^/lEl3iHfe OffirffeiSfl^psillEiElfiffli&tlilcre. 
• 3 

The DS FCC QrS B33tM£E5[35 are D3 summarL^idPfiMi33l9lffiFlgL38^lHi3 03 appropriate D3for D3 
of D3the DS AMR D3 transmitter DS of D3the l~l3FjQtfeFt1 Ofl^JtelUBSilgEterlllHdiifinebqil 

no no no no fnys-rmrra o®o$o$o$n$o$o$o$OaBO$o$o$ c 
19 FS5 D5 (2001) D5 "Additional DS 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, • 5June. DS 
(http://www.fcc.gov/Bureaus/EngineeringJechnology/Documents/bulletins/oet65/oet65c.pdf) DS 
20 [Qdhdrea, • 5J.A., Q®./\dal6, aEiiHS B5 J.O. D5de D5 Lorge • 5(2003) D5 Behavioral D5 and D5 cognitive • 5 effects [ 
Bioelectromagnetics SHj3$>l P03|ffi3Sl3 (20fi3)5 
21 SlFiWhpard, D5 A.R, DSSwicord, D5 M. DSL., D5 and D5 Q. D5 Balzano •5(2008) D5 Quantitative D5 evaluations 
interactions QfiivOS biological D5 molecules D5 aWioEfS (20®P 
22 TEteDS World D5 Health D5 Organization D5 has D5 reviewed D5 international D5 guidelines D5 for D5 limiting E 
scientific D5 studies D5 related DS to D5 human D5 health D5 impsarrte D$la®l(d)\/OE]&gifl:ldelleiselIII33:ltiarliitHfiIte<([lion't E 
to D5 have D5 health D5 ccht4pq//en»®£.wEMinf34 !iemffdEfendards/en/) D5 
23 CQfimittee D5 on D5 Man D5 and D5 Radiation D5 (COMAR) 05(2009) D5 "TedmtidilSlI^leidvcsrrHSaain DdSStateme 
potential D5 health • 5 effects D5 of D5 radiofrequency D5 electromagnetic D5 fields D5 and D5 comments D5 on [ 
Health D5 Physics •5-^5(^S®(20©P 
24 FB5 D5 (1997) D5 "Evaluating D5 Compliance • 5 with D5 FCC D5 Guidelines D5 for •ofettmoraagtE30cE£j35sure D5t 
Fields," D5 OET DS Bulletin • 0105)5®^®^®™I IIIl59C7ommunications D5 Commission, D5 August. D5 
(http://www.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet65/oet65.pdf) D5 
25 FB3 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/EngineeringJechnology/Documents/bulletins/oet56/oet56e4.pdf) D5 
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the d3 human d3 bod^vE3i3S6cElfieEMgy, d3 and ddthe d3 threshold d3for ddthe d3 2.4 
home d3 area d3 network d3 communications d3 is d3 consequefol^PSScfBiiher, d3 1000 d3 p\ 
•a 

PG&E Da commission20O<QHa3yQ35 by d3 RidksHQ±iii^,Tflli®ISmental 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^teHd In d3 this d3 study Da of d3 PG&E's d3 proposed Da smart d3 meter •( 
FCC D3 limits d3 on d3 MPE HEM33Bdfet03Q30fclfa03rthe • 3 perceived Da hazardous ddexpi 
times Da higher d3 than •a^fhfBEffaBadcDia BBrftestimates ddthat ddthe d3 highest d3 expos 
meters, d3 if d3 an d3 individual Da were d3 standing Da directly Da in • 3 front d3 of d3 ar 
pW/cm2tPJnsmitting I~t3 JTRdTlrflfllflaaitftp ddtime. da The • 3 study da notes d3that dathis d( 
than da the d5 FCC |2fi)liiE36 CBfeanSlSIIefeS d3than d3the d3 demonstrated da hazard da lev 
individuals d3will da beth&dEiadrwfiyaEQa from d3 smart d3 metferdElftamgl Dd (ikSlyirCZBlfiehiB 
structure) d3 where d3 power d3 density da will d3 be d3 much d3 lowemti03dE]3 The d3 h 
smart d3 meter d3 system d3 would da occur d3 immediately da adjacent da to d3 an d3 ac 
that da an d3 individual da would da be d3 immeaDBaSePdIp)Siiadja£ifitaOE]&tHelv8 fiB3BiSad3 no 
located da 25 d3feet d3 above d3the d3 ground da on d5 a d3 telephone d3 or d3 electri 
power da density da from d3 an d3 access d5 point d3 i^, [IB&Qtin53feBlb<ED6 03d8 lSaElaiM.4 
than da the d3 FCC d3 limit. Bj3dGS3>FposurBOB3o[33<ipnifiier d3 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 RijdraitdQIBa TeislHlSasbBW^I cHaHjSSHR dnk^ d3 cycle d3 
of d3stnatting d 3 data da once d3 ev^BfcQD3iresCM HQLS"sn dathis d3very d3 lowdBd estim; 
Flowever, d3 we d3 are d3 not d3 aware d5 of d3 the d3 justificatte®ii^MJ63tDeEMlju£3| EUDB^ifl 
do da knovyfCE^ tfiM\0Cl3 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 d3 we d3 Ioq«i0s@ti6 ictoitinE), QBdiAaDrQd meter d3that d3 is d3 stuck d3 in d 
constantly d3 relaying, d3 at d5 a d3 100%tEM EliiyLCEiS d^&scIMritlillEM/dine IHlBiftF d3 emissic 
measurably d3 below d3 the d3 FCC d3 limits dSfor d3 thermal d3 effects. 
da 

na na na n a m-unmffrm o®o®o®o®o®o®oa0o®o®o®o®o® c 
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 
27 HHp://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oetS6/oetS6e4.pdf 0$ 
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1200 LJ5 

1000 LJ5 

x 800 DS 

FCC D3 Limit D3 

oi 600 D3 
JD 
*(75 
yi 
P i—i* 100% Hid if D5 always DSon D5 t 400 D3 _ a • 
*o 
• if da on da 50% da da 

200 D3 m 
X Max d3 exposure da from [JO smart d3 meterlVSa /StReEjibsure da from d3 smart d3 meter [ 
^ transmixer da at da 5% da duty da cycle da transmixer da at d3 5%, d3 50% dd apl d3 101 

o D3 • I 
0 D3 500 D3 1000 D3 1500 DS 2000 D3 2500 

Frequency D3 (MHz) D3 
• 3 

• 3 
Figure D5 5. D3 D5 FCC D5 maximum D5 permissible D5 exposure D5 limits D5 on D5 power D5 density D5 r 
body Dd can • 3 safely Dd absorb D5 morec(uttheresrg£]§Zla[Zi6 TB3 KJ^BagstEBiStfed D5 maxirraulSsMil&Cfi^sure D5f 
AMR Dd transmitter Dd at Dd 5% • 3 duty • 3 cycle i~l3 (ffnr]SlnfS^ai<;raignmiCTlipk/^y^TliR}T>0^\fgpafilfl»rif Ddthe 

limit. D5 Even D3 if D5 a D5 meter D5 malfunctioned • 3i<mcffl3atEaas;nEQ3 EiddncBftiBI^ad^Pa^ways 
exposure • 3 levels D5 wQS^kffffiSSBBSlSaCffElSlIMitn D5AMR •fl5B6QBCto@$tA8 D3 transmifiLBS a Dd 5% Dd 
duty Dd pyEl3 Dd level D3 woMdQ3&foO5]fliril5n$FCCn[3]5fliiB0 fBei £33 FES D3 limit Dd if Ddthe Ddtransmitl 

Exposure D3 figdeea/dSSDS from D3 November Dd 2010 D3 Electric • 3 Power • 3 Research Dd Institute D3 (EPRI) 
entitled D3 "Radio D3 Frequency D3 Exposure D3 Levels .E!l3Ji3>m D3 Smart D3 Meters" 

• 3 
Power SwfcQy •3 (and Dd Exposure • 3 Level) CH3 DeclBteacSO&pidly CIS with D3 D 
• 3 

The • 3 power D3 density nSfrarsp OffismlEte 0Bene[ES3 devices CDS that D3 emit D3 RF, CDS falls 
distance. D3 Q 3lB§krBieQ El 3 this D3 affect D3 for D3 an D3 example D3 smart D3 meter. D3 
maximum D3 exposure • 3 level D3 at D3 lvElB fEl3 d 
below G5EB3FCC DS^uaHMBSsa D3 distance CDS of OfidtaDiipiSfe^BiDIUBrfspbsure D3 
approaches D3 zeE3>5 D3 

no no no no raunfsirfnM O®O®O®O®O®OQ0O®OQBO®OQ0O®O® E 
28 EQD9 D3 (20R@^li(DE'6 Frequency D3 Exposure D3 Levels DcJ'fnEBS DlfitSma03[^bMbtHSRestitute, D3 November D3 
2010. 003 D3 

W® 
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160 Da 
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s 120 Da a 
E ioo ma 
u 

1. 80 Da 

60 Da 

40 Da 

20 Da 

o Da 

20 na i.g ma 0.2 ma o.ois ma 

1 Da 3 Da 10 Da 30 Da 100 Da 
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•a 
•s 

Figure DOB • S Power d5 density da from d3 a D5 sample;ByiBa6iffllB«neE36 S3S3tirfiB%D[39pti9SIBB cycle, 
smart • 5 meter d3AMR • 3 transmitter dekfipes/vSdEkjbilHyisEE^d with "IBS dBfiatRpid Dd drop d3 of • 3 power d3 

with Dd distance •M«&©sB3 law) d5 is Dd similar d5for Dd various • 3 duty d5 cycles CH33 and dSdiffe 
•a 

Comparison •3arf:r5Eife^netic d3 Frequencies Da from d3 Smart d3 M/wtess DBS and d3 Other [ 
•a 

Health ddheors d3 surrounding d3 RF d3 from d3 smart d3 meters d3 are d3 similar d3 to • 
devices Da that D3 we d3 use d3 in d3 our d3 dailyntffliWitfikiilBaeBplGlthgiiEBifiAaDrellilfea d3 an< 
ovens, da wireless d3 routers, d3 hair d3 fltryf^fiTTalSriripfolfnS \lvlmfr faro-rlp ft prs. d3 d3 
•a 

In DaanWiOato d3 slight • 3 differences da in d3 frequency d3 and d3 power d3 levels, d3v 
of d3 RF d3 from d3 these d3 devices, d3the d3 primary d3 difference da among d3them [ 
phones, d3 for d3 example, d3 are d3 often d3 used da for d3 many dHifiiitrhfitedQijatsOE]; 
of d3 a d3 day, d3 and d3 held d3 direcEQ/0 d3 next d3to d3 one's d3 head. d3 d3 
da 

For d3 perspective, d3 microwave d3 ovens d3 operate d3 at d3 a d3 similar d3 frequency d 
smart d3 meters d3 (2.45 d3 GHz), d3 and da the d3 U.S. d3 Food da and da Drug d3 Adm 
levels C16 t£33 are d3 five d3 ):O0§s d3the d3 FCC d3 limit d5 for d3 smart I 
devices d3 operating d3 al° ®tee4s •BaSrtoziters EjIS aGfcl£0|6i$/fient d3 produce da radiofrequenc^ 

na na na na mftunffiirtnm 0$n$n$n$0$n$0$0aB0aB0aB0$0$ C 
29 d3 (20aS^i(DE]'6 Frequency d3 Exposure d3 Levels dcJ'fnEBfi BMtSraa03[0d\/Met51s3 Research d3 Institute, d3 N( 
2010. D3 
30 FB@, Da "Summary d3 of d3the d3 Electronic d3 Product d3 Radiation d3 Control d3 ProvisiiraeilacnBaDf d3 the ! 
Act," C13 U.S. da Food da and d3 DrbgfpdA«A^fcfetSBti;dtediI]tfeh • 36 
EmittingProducts/ElectronicProductRadiationControlProgram/LawsandRegulations/ucm 118156.htm) d3 
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fields ma of na aW5D6[iagiiSAf.l3l|fefiai3ie • a in Da metropolitan da areas d3 are d3 exposed 
radiofrequency da from da radio da and da television d3 antennas, da as d3 well, d3 although 
population, d3 exposure d3 is d3 quite d3 low, aEHBhd d3 0.005 d3 pW d3 /cm 
da 

5000 na 

5000 0-8" 
4500 ip" 
4000 Ecf 
3500 Bcf 
3000 m 
2500 SOT 

2000 tra 
1500 EHa 

/ Maximum • 
Minimum 08 

da 
•a 

Figure QESGiparison CDSadfoiJB#^J3ncy 03 Levels 03 from QI&yaEIjjUih IUIfaffiOd 
da 

Note: d3 Exposure d3 levels2 HlteHnelH3£ptS^/otnTn d3 Table d5 2 d3 and d32coEMr3Btferd6]®om C 
meter d3 figures d3 represent da 100% d3 duty da cycle d3 (i.e., d3 always d3 oE|3d3 as d< 
da 
na na na na ronnmara O®O®O®O®O®O®O®OQ0O®O®OQ0O® C 

31 "EMJioiPre^®ncy 03 Exposure 03 Levels 03 from MdtSrrOd /H^eMsSSsKy Od Rob Od Kavet Od and Od Gabor Od 
Electric Od Power Od Research Od INMet&OcOi&lNjlBOd 
32 FEkIer, 03 K.R. 03(2007) 03 Radiofrequency 03 exposure 03 from iBftSSfetei&rHlflgijMWHfl® utilizing 03 Wl 
Physics, 03 Vol. 03 92, 03 No. 0®$,2t3llS/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,/CzbSof/'on Od Protection Od QdHdntibfy 03 123, 03 No. 03 1, 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, i~l3 RRa^hf^MTlTy 11 S 03 Environmental 03 Protection033 Agency, 03 July. 

5® 
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Table dd 2: CIS Levels CIS from D3 VaBMs D3 Sources 
•a 

Source Ed Frequency Ed Exposure D6 Level Distance Ed Time Ed 
(mW/cm2) Ed 

Mobile pEshe Ed 900 Ed MHz, Ed 1& 1—5 Ed At D6EM During EdEi® 
Mobile pEahe Ed bas 900 Ed MHz, Ed 1& 0.000005—0.002 • 10s Ed to Ed a Constant Ed 
station Ed thousand Ed filfi 
Microwave D6 oSi 2450 Dd MSid ~5O.O5~|O.2u035 2 Dd inches2 dd During EdEHi 

Local Dd area Dd Hi 2.4-5 Dd <0H3 3 EdfUii 

most Dd ca£ 

0.0002-0.001 Dd 
0.000005-0.0002 E 

Radio/TV Ed broadcS Wide dd specttQd 0.001 Dd (highest • Far Dd from Dd soi 
population) ETd 

0.000005 Dd (50% 
population) Dd 

Smart Dd mdBd 900 Dd MHz, Dd 24 0.0001 Dd (250 Dd r 
duty Dd cydBp [ 

0.002 Dd (1 EdW, 
cycle) E3B 

3 Dd fBd 
• d 

• d 
• d 

Constant dd when 
nearby Dd 

Constant Dd 

When Dd in Dd pr< 
during Dd transmissE 

Spatial Dd 
Characteristic Dd 

Highly Dd localiSd 
Relatively dnlform Ec! 

Localized, EdinorisG 
uniform Dd 
Localized, EchnorSG 
uniform Dd 
Relatively Dd unifcSiS 

Localized, EdinorigG 
uniform Dd 

•a 

0.000009 Dd (250 [ Ed Ql Odffflid 
1% Ed duty EEa 

0.0002 DfldW, C 
duty Ed cy£U$ 

Source: D6 D6 Electric D6 Power D6 Research D6 Institute Ei6 (EPRI), Ei6 Radio D6 Frequency Ei6 ExposurCxJS Levels D6 frorr 

5® 
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What Dd is D3 Duty rt3#C^3&DEfe5aElfi it Dd Affect E33<Human Dd Health? 
•a 

Duty dd cycle • 3 refers ddto ddthe dd fraction dd of dd time D3 a dd device dd is dd transmitting. dd dd F 
transmits dd RF DS energy dd 1% dd of D3 a dd given ddtime CHS period. DS DS OnerBIBS5l|ffisrde}tt p[33 03 DS th 
day. TBS DBdduty Dd cycle, Dd or Dd signal i£iJ&QricdibnDSfiitstoDG&)wEld)ofi^hcomp aring Ljd exposures VDd from Di 
kinds Dd of Dd dev'mei>ilD0f^rrf.^, DdfriWBBiSr outers, Dd smart Dd meters, Dd microwave Dd ovens, Dd FM Dd radio/1 
signals). Dd 
• S 

Duty dd cycle&Ei&odd devices ddvary DS considerably. DS ddThe DS duty DS cycle dd of dd AM/FM DS radio 
words, D3 they dd are D3 transmitting lQM)tler|cHfin®ssipan&gE]£]Oaries dd widely dd from dd user []3 to dd usi 
However, dd the dd national dd average OSlasieiiiElfieE DZD®tafaoiEdlftfiofeSh. Dd ddThis d3 usage d3 e<juates d3 tc 
"average" ddusEEddd dd 
da 

From ifiSSfmation dd that dd CCST ddwas dd able dd to dd obtain dd we dd understand ddthat dd the dd sma 
PG&E dd operates dd with dd a dd maximum dd power Qfii'KDiutlplja:tB&^SfiffiMti33BBt&r0^Satlti)ecPdnciyd 
band, dd dd Each dd smart dd meter dd is dd part dd of dd a dd broader dd "mesh" dd network dd and dd 
and dd utility dd access dd points, dd ddThe dd transmitter dd at dd each dd smart [EffiBrpeteendBM'itif Ifflidbe 
time dd idle dd (not dd transmitting) dd depending dd on ddthe dd amount dd and dd schedule dc of dd data 
the dd relaying dd of dd data dd from dd other dd meters ddthat dd an dd individual dd meter d 3 does, dd ; 
manages dd contrdl QZffiBiEffe dd of ddthe dd communications dd patHsJOd in ddthe dd mesh dd network, 
dd 

Theoretically ddthe dd transmit dd time dd could dd increase dd substantially dd beyond d 3 today's III 3 actual d 
applications dd and dd functionality dd are dd added ddto ddthe dd meter's dd CDnEMjaidiifclniyiHldi rtinililOHa i 
"worst dd cBbueftrfBdn Lid, (ifJdl drffide r dd malfunctioned dd and ddwas dd stuck dd in ddthe ddtrarsmit dd mo 
end dd duty dd where ddthe dd transmitter dd is dd always dd on. ddThe datable dd below 
different dd duty dd cycles dd against ddthe dd FCC dd guidelinesdSid for dd human dd exposure dd limits, dd 
dd 

Typical dd Smart dd Meter QHdOperatia 
With dd Repeater ddGkdtivity 

dd 

5% dd Duty CHEdCycle 

72 dd minutes/Hi^ 

3% dd of dd £36 dd limit 

Scaled dd Hypothetical dd Maximum OS Us 
(i.e., dd always DS on) dd 

dd 

100% dd Duty CtlSdCycle 

24 dd hours/Hi^ 

60% dd of dd £36 dd limit 

• 6 through • 
Source • 6 data dd on D6 operating Dei duty D5 cycles Dd (i.e., • 5 first Dd column) ddfrom D5 Electric QfiFPE3torrS"6 fSsfeareterE J 
reported \Zfcjctirtio\HEId Frequency dd Exposure dd Levels EJdjrEtM HBfU&rtimt column dd hypothetical [II3chxa:s8Tt[ij<5 derived 
extrapolation dd of dd first nfflnfahirRrfrS Elrffrriatap dd levels dd at IHSdl dd foot dd distance. 

•5 
In Dd summary, Ddthe Dd duty Dd cycles Dd of Dd srrwaELD&mp^erAidnldDd BddtyDdad dSMM^drmepaatsm Dd 
operation Dd result Dd in Dd expatfMrePcDS that D3dF6& DldexposdSSrflM^dideMdsa dd hypotbettB® dd iilways 
scenario ddthe dd maximum dd exposure ®®v\H^d)flIBa3thOE]3ble(Lffi dd limit, dd which dd provides dd a dd wi 
known dd thermal d3 effects ddofdSdRF dd emissions. 

~Ud 
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What dd AbapbsGiei £13 Levels ddfroof dd MfEkHJdnllS ffld • 6 from ddJust dd Behind ddthi 
Meter? dd 
•a 

In Da a Da November 03 2010 dd study dd Electric dd P^^fffldZISlSbBsfcech ClISdslRisfcjfeute OffifliB 
from HBdrdc CD® of dd IdEEM &®le03 mW • 3 power • 3 level dd at dd one • 3 foot dd distanc 
bank •3rrrfftC33S meters • 3 located dd at OS a dd multifamily dd building, dd such dd as dd ; 
exposure • 3 level dd was dd equivalent dd to I~l3 B3M~I3 nf ddthe dd FCC dd standard. 
•a 

In D3 the dd same • 3 study dd EPRI •3maeSi3rHifetS3S)6|JosmreC]^®yWlHffl0lIQTS:lnieeter dd 
panel dd box dd iHin5D6tHrdB3[plrfi)tejrrnil\3 dd on OS the dd opposite QEM13EBS dSOflLit^edSa 
cycle D3 it dd yielded dd an dd exposure dd of D3 on|Sffla[B®B% HEBSldDEOfidiiijaBaZc^la 
always dd transmitting), dd exposure dd at dd eight dd inches dd behind dd thOHd meter •< 
•a 

IstEiSdSFCC OS Standard OS Sufficient d debit HSOdotect OS Public OS H 
•a 

The Da FCC Da guidelines Dado dd provide D3 a dd significant Da factor dd of • 3 safety dd 
currently dd understood dd human 05 health dd impact dd that dd occurs dd at ddthe dd pi 
frequency dd band sHfttthSd meters dd use. Dd Dd In dd addition dd to ddthe dd factor dS 
guidelines, dd at dd worst, dd human dd exposure dd to dd RF db^brartin^ZlBMrBirtnB&VBetiZli 
50% dd duty (tytddDCS d significantly dd lower dd than ddthe dd guidelinessdBld Q3d While 
to dd understand dd potgrtti&fHldQdneffects dd of dd exposure dd to dd RF dd and dd effect 
prolonged dd exposure ddto dd several dd devices dd emitting dd RF, dd given dd current d 
guideline dd provides dd an dd adequate dd margin dd oferHSIsfflg&veffeHsigainst dd known dd 
dd 

Are dd Additional dd TqsfrattlEgydS StandaefadSd iSHd 
dd 

The dd FCC dd guidelines dd protect dd against dd thermal dd effet±Beffl®loOE]dffyct£] EMx post 
have dd been dd suggested, dd and dd additional dd research dd is ddsoffiedtfcbalQ'dEliddd bett 
validate ddthefrlddd dd 
dd 

Given ddthe dd scientific dd uncerta intVie3@brELdidffiffiBdrall dd RF dd emit^inlglCi® dqkfiifbhiEnE 
time dd there dd is dd no dd clear dd indication dd of d3rw£ilat, [QMjfeifi3]ffiHi$,NSiaiaddlI±]dnal 
is dd there dd a dd basis dd from SBat/hHli ifyJ&tolHIBabfinHfed'SEtiaiTniiaEBd dd could dd be dd he 
appropriate. ^ESfihoEUddd a dd clear dd understanding dd of dd the dd biological dd mechanisms 
benefits dd of dd additiona I fohd 0fii0irfliaQrahitting dd devices dd inclu3£ngodHs5riGEB"t[II33 meters 
determined dd at dd tKMffidd time, dd 
dd 

na na na na raunfsiffnM o$o®n$o$n$o$o$o$n$o®o$o$ c 
35 ES0 DS (2010) DS "A DS persp$cb^iE2$ cHSQiipfeduKBe • S associated DS with DS residential DS automatic DS mi 
technology," DS Electric DS Power DS Research DS liEHflute, DS February. 
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Public EDS Information EDS and DZQSEducation 
• 3 

It ED 5 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 EDi 
known • 3 effects ED5 of ED5tROffli&eiraiEBsi<533 fi3tfflaED5 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 EBSCtMilrhfiJS famiiiaBgl_JL33)yti51(fetidJ3gG 
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 EDiShobHetplifoesjryfiiS fii6teBviE33me 
blankets, ED5 clock ED5 radios, ED5TV ED5 andHJhB ilate^fi^s;o5Dtfij|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 p rov^tfSi®j8fc3le rO Hfcca u sa I • 3 effects ED5 being ED5 studied, ED5 if ED5 pre: 
independent ED5 entity, EpSosoadelcQSlSonsumers ED5 a ED5 credible ED5 and ED5 transparent ED5 sour 
obtain ED5 facts ED5 about ED5 RF ED5inED2l5our ED5 environment. 
• 3 

CCST ED5 isciIEJSrrtlvtalElife ED5 of ED5a ED5 single 5S5i<S^t©3HdiB«itfie£D[S]3pnformation • 3 which 
are ED5 able ED5 to ED5 endorsOHS as ED5 impartial 
• 3 

Alternatives EDWtxel£slxP Dd 
• 3 

Assembly ffiMiber KDfJman 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 6 smart • 3 meters ED 5 to ED 5 the ED 5 utility rSi3rcKbtrlripgnf]3E33eThQ®i EDi 
a • 3 power ED5 line ED5 or ED5 wired ED5 thof>t®fM33bphE3T&c£iSilihdi^l3Qfl3fHDe03 ED5 Each ED5 n 
tradeoffs ED5 among ED5 cost ED5 and ED5 performance ED5 (e.g., ED5 how ED5 much ED5 data ED5 ca 
The ED5 ability •3tHfii3itaoe EDS protoktefnSiS'e tEDO3 wireless ED5 depends ED5 upon ED5 the EDc 
configuration ED5 of ED5 the ED5 meter ED5 used. EDSSome ED5 exist^gSliPffliSiajtailiDiIh39l#rer036 
would • 3 have ED5 to ED5 be ED5 modified ED5 or ED5 replaced. ED5 EDSThe ED5 communications [ 
The ED5 current ED5 PG&E EDSilvieitSpsirigldlDSeccQSnainEaStBbns • 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 wmwaElSd ED5 and ED5 cost "BHMBffl3abeJ,eteflDSD3 costs ED5 of ED5 an ED5 alternative ED5 ap 
need EHfetcEDE] 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|iHfiiii]3[oF3 EMdless ED5 pffanSljESMil^s, • 3 smart ED5 meters, E 
walkie-|talk5^f$ ED5 microwave ED5 ovens, ED5 and ED5 many ED5 other QifitBSffidyJJi^rdfit^ppiniiRiSs • 
If ED5 such ED5 a ED5 hypothetical ED5 scenario ED5 were ED5 to ED5 occur, ED5 smart ED5 meters •( 
nonnwiriifeSs tQiSsmission • 3 of. EEffl5daEi3 However, • 3 retrofitting ED5 millions ED5 of •ElS'Qnart ED£ 
wired ED5 technology ED5 could ED5 be ED5 difficult EDSand ED5 costly. ED5 ED5 Perhaps ED5 more E 

SB GT&S 0651972 



meters D5 would dd not dd address dd the dd significantly dd greater • 5 chattaigte 0$present 
phones dd in dd use DZD35 globally. dd 
•S 

Key Dd Factors ddto dd Consider ddWhen dd Evaluating dd Exposure ddto QSdRadiofreque 
•a 

1. DS DS Signal LUffrequency Compare DS to DS devicSdS in 
900 DS MHz DS band DS and QDSi 

Frequency D3 similanoE3lSt£IIE3 
phones, Q^iy\ffl3 laptop D3 corr 
walkieital®^ D3 baby D3 monf 
microwave D3 ovBhS 

2. DS DS Signal Dd Strength DS 
(or DS Power DSlQehsity) 

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

Meter D3 signal D3 strength • < 
compared D3 to D3 other D3 d 
above D3 

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

Example: D3 
1 •3-S3C03 |Qj^E33 
3 na-flEBCBa [QjiyEBa 
io •aaeaoffi pW/EBa 

4. DS DS Signal LLLBB Duration l flxffiNBnely DS short DS amount I 
(2.0I5.0S,<37IS m£3c) DS 

! fiasoa RF DSia^GElafgEa the 
(over D3 23 D3 hoEBS/day) 

1 63StiG D3 overlocfketbrLLaa whei 
comparing D3 devifBsS 

l SESGDa duration D3 combiner 
weak D3 signal D3 strength II 
exposures D3 

5. DS DS ThermfflOS Effects iSESfflfic D3 consensus D3 on • 
effects D3 from Da heat D3atC 

l FESJdSld DS limits 
times D3 lower da than QIMi 
exposure D3 I0SI 

-|TlyjSfe3l D3 meter D3 operates 
times D3 less D3 than D3 FC( 
3,500 D3 times D3 less D3 th 
demonstrated D3 hazard DSIe 

6. DSitEHiKBtlnns EfffEhS 1 ffiBflKBIusive D3 research • 3(113 C 
1 M®D3 established 

pointing D3 to D3 negative D3 f 
impacts D3 

Continuing D3 research DaQaed 

•a 

5K 
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Conclusion dd 
•a 

The ma CCST • 5 Project da Team, • 3 after • 3 carefully • 3 reviewing EDS the d5 available d5 li 
science d5 on d5 health d5 impacts ddof d5 radiofrequency dSfrom d5 smart • 3 meters d5 
subject d5 mdi^Jerts, d5 concludes OdSthat: d5 
• 3 

1. The Dd FCC Dd standard BliSrprdtyctfntdPddi Offifactor ddof • 3 safety dd against dd kn 
thermally da induced da health da impacts da of da smart da meters da and da othe 
same dd range ddof dd RF dd emissions, dd dd Exposure Od ieeiilsLidlBrfhowi OiftiiBc 
thresholds ddfor dd sucOSd effects. 

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

smart dd metSSB 
da 

The d3 topic d3 of d3 potential d5 hfeitfHpE^trmiHflsnlllBdrganeEalld d3 inclii®^]IIl3 the d3 sm 
exposure d3 levsBiEl3Hl5 meters, d3 continues d3 to "BH®bE]3I3^p(nfrtE334(hiase£nl.3 been d3 devef 
provide d3 readers d3 and d3 consumers d3 with d3 factual, d3 rel£Mit d3 information d3 ah 
da 

• Scientific d3 basis d3 underpinning d3 curQdt d3 RF d3 limits 
• Need ddfor d3 further d3 research dd into d3 RF d3 effects 
• Relative Qfitrea d3 of d3 RF d3 emissions d3 from d3 a d3wide d3 array d3 of d3 dev 

world d3 (e.g., d3 cellular d3 and d3 q0rc®Sd0&fd)o5i3,la[pi6^\/d3 computers, d3 baby 
monitors, d3 microwave dOdens). 

da 
CCST d3 encourages d3the d3 ongoing d3 development d3 of daSvaribideeCBHa&isbiEi&ElSrS 513[ 
facts d3 for d3 public d3 information d3 and3isli^^aEMartipDsit&§, OiBdf Odweibten d3 reports, I 
frequently d5 asked d3 questions d3 and d3 answers, d3 graphics, d3 and d3 video d3 demon: 
consumers ddwith d3 factual, d3 relevant d3 informbtitterEIIBaAuttcldEife'BMttidHaSB tHGfifects d3 
environment. d3 
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Appendix DflBtiFrlsB EfuBsting Dd CO® 

STATE CAPITOL 
F O Boy J4233C 

SACRAi/ENT0 CA 9A249 nc76 
(J'6i 319 2006 

TAX t.'-D, -110 210o 

Assembly 
California ptgtgiaftttt 

COMMITTEES 
HlA'R WATER PARKS AND 

WILDdFt 
NATUR L RESOURCE,, 
IJT'LIT ES. ND COI < vtERCE 

DISTRICT OFriCE 
3501 CIVIC CENTER DntVF SUTE412 

SAN RArAEL CA 34003 
413.479 4920 

FAX H<5! 479 2123 

C I" C )l Ml TILL NO 
ON RESOURCES 

JAEED HUFFMAN 
ASSEMB1YME0 8FR 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 fail 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. 

Prinled 3d Paper 

m 
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I .cilcr m Karl PNcrimd Susan Hackwcxxl 
Julv 30.2010 
Page 2 

An iiideiieiiilcnl. science-based study by the California Council on Science and Technology 
would help policy makers ami the genet a! public resolve the debate over whether SmartMeters 
present a signiticaffl tick of aiherse health cfterfs. Toward that end. 1 request that the Council 
specifically determine whether FCC standards for SmartMeters are sufficiently protect is e of 
public health taking into accotint ettrrcn! exposure levels to radio!requency and electromagnetic 
fields, ami further to assess whether additional technology specific standards tire needed for 
SmartMeters and other devises that are commonly found in and around homes, to ensure adequate 
protection I rout adverse health effects. 

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

Sincerely, 

JARED HUFFMAN 
Assemblymember. 6"' District 



Karl Pisler, Chair 
' hl'ip < .11. :l '>H S, ink i ,i;nl K^luiii|n •>, 

I I 'it I. rii'Vi Mil!-, ,vi» 
Sacramento, CA 95X14-3965 
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Shawn Marshall 

Andrew Kcnis.i!. 

•fauH". r Mitrtin 

September 20. 2010 

Karl Pistcr, Chair 
Susan Hack wood. Executive Director 
California Council on Science and Technology 
1130 K. Street, Suite 280 
Sacramento, CA 95814-3965 

Dear Chair Pisterand Ms. Hackwood: 

On behalf of the Mill Valley City Council, 1 am writing to support Assemblymember Jarai 
Huffman's request for a study by the California Council on Science and Technology (CCST) to 
specifically determine whether Federal Communications Commission (FCC) standards for 
Pacific Gas and F.lectne (PG&E) SmartMeters arc sufficiently protective of public health. 

This request is in response to the many concents and questions that have been raised by Mill 
Valley residents relating to potential negative health effects from SmartMeters. Mill Valley 
residents have expressed their concents 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 FCC-established safety 
standards, and have therefore not ordered PG&H 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 Asseinblymember 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 
radiofrcquettcy and electromagnetic fields, and further to assess whether additional technology 

Maytn 
K<"n VVarhlri 

fiatrv Hon 

(MILL VALLEY 

1 
t •!.(,< Mil V'ilH Ji. r.sv M,»,. U, A. •, V Mi.V.li' (d «1«11 . 415-388-4033 



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 
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Appendix QSSbijfect ED 3 ProdefeS 
•a 

CCST CIS Smart ED3 Meter EDS ProjBK DS Approach 
Assembly ED5 Member ED5 Huffman ED5 (Marin) ED5 (July ED5 30, ED5 2010 ED5 letter) ED5 and EI 
Monning (Sflta ED5 Cruz) ED5 (September ED5 17, ED5 2010 ED5 letter) ED5 requested ED5 CCST's [ 
determining ED5 if ED5 there ED5 are ED5 health ED5 safety ED5 issues ED5 regarding ED5 the ED5 n 
installed ED5 by ED5the ED5 utilities. ED5 In ED5 addition, da the • 3 City Da of dS Mill ED5Val 
(September, i iWlpfl 1 ri in ED5 support ED5 of ED5 Mr. ED5 Huffmapt£tlil®)rdq]i&st. ED5 (Appendix E 
•a 

The Da CCST ED5 Executive ED5 Committee ED3 appointed ED3 a EQfeSidt^si^S [QStttre IDIB3Projec1 
development Da of ED5 a ED 5 response ED5 on DaEhft ED3 issue ED3 (Appendix ED3C): 

• Rollin Da Richmond EDBr^slrcter)): OS Humboldt CLhSv^basffe/,EZH3a (0I3 
• Jane ED3 L^JSgpcEltfe ED5 Director ED3 at ED5 Large, ED3 Global ED5 Security ED5 Directorate 

for ED5 Global ED5 Security ED5 Research ED5 Lawrence ED5 LivermcEfeB ED5 National ED5 Labi 
• Emir lEfeiari, Q33an <EB<3EI|8neering IBS CBdiputer 05nce, QBfornia SlSe ED3 

University, SlalSamento ED5 and ED5 Director ED5 of ED5 the ED5 CaliftEkfia ED5 Smart ED5 Gr 
• Patrick ED5 MarQe^ctH'S ED5 CITRIS ED5 @ EH33>anta ED 5 Cruz 
• Ryan ED3 McCarthy, ED5 2009 ED5 CCST ED5 Science ED5 and EEDBTechnology ED5 Policy ED3 
• Larry ED5 Paf36$, OS PQR, ED5 LLC, ED3 mgmt OBconsulting ED5 firm 
• David \J23i3ickoff, [AfeSistant FEtSessor dESEifethics dnbBSlab3ety, CB^artment dEC5 

Environmental ED5 Science, ED5 Policy ED5 and ED5 ManageEfcht, ED5 UC ED5 Berkeley 
• Paul \ffli|ht, ElSector, lESBfter fEBSEScfrmation iHoftnology Reb&arch iQ6i5 ED5 

Interest ED5 of ED5 SocietyEDHS (CITRIS) 
• 3 

In ED5 addition EDSto ED5 those EDSon ED5the Dl5ephcPdto05 tlii3Tt,wE]Qa3Sazi35ii]3a)teabnical 
experts ED5to ED5 contribute ED5 their D3 opinion ED 5 to ED5 inform • 3 CCST's ED5 response. C 
from ED5 a ED5 variety ED5 of ED5 sources ED5 and EDSwere ED5 vetted ED5 by ED5 the ED5 Smarl 
were ED5 made ED5 to ED5 include • 3 both ED5 biabi^KaDElahahcOEldTighysHral Offitei£D3 help E 
provide • 3 broad ED5 context ED5 and • 3 perspective ED5 to ED5 the ED5 response. ED5 Many E 
indicated • 3 they ED 5 did ED 5 not EDStime EDSto ED 5 provide ED 5 a ED 5 written ED 5 response E 
references ED5 to ED5 additional ED5 experts • 3 and/or. EEMitGfeSuAreEISSdwr OUBBe'g'piovts ED5 ide 
were ED5 not ED5 asked ED5 to ED5 contribute ED5 due ED5 to ED5 affiliations ED5 that ED5 were C 
Experts • 3 were • 3 asked ED5 to ED5 provide • 3 written ED5 comment ED5 on ED5 two ED3 issi 
other ED 5 experts, ED 5 and EDSto ED 5 suggeaBdEDSfflteaQferSSvtai EJffisHol 3 Appendix ED 5 D [ 
list ED5 of ED5 those ED5 experts EDSwho ED5 proSfed ED5 written ED5 comment. 
• 3 

Smart ED5 Meter • 3 Project ED5Team ED5 members ED5 and ED5 the ED5 experts ED5 providing 
completed ED5 a ED5 conflict ED5 of • 3 interest ED5 disclosure ED5 forrrodB5E3>5Ei3a'te/d35ED5 an 
the ED5 potential ED5 perception EDOfi ED5 a ED5 conflict. 
• 3 

In ED 5 addition EDSto ED 5 written ED 5 and ED 5 oral ED 5 input EDSfrom ED 5 technical ED 5 experts, 
reports ED5 and ED5 other ED5 sources ED5 of ED5 information ED5 to ED5 inform EDOBe ED5 final 
found EDS listed ED5 in EEDEjAppehdDci 535ED5 ahEHlij^eS§t.iB4)P,g#»5iMsni3tfl/. CD3 
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•a 
Peer • 3 Review: d5 • 3 After d5 the • 3 draft • 3 report D3 was • 3 vetted d5 in d5grea1 
Team, d5 it da was d5 forwardfid>aEB3lt3)3(S#tiiii3[IB5f6€SDfi})feeiey.3 d5 d5 
• 3 

Public d5 Comment: d5 [33[30dD|Hg®dp536 05d5\ttefcsEJ5 B3THBE33 v05 the d5 
general d5 public d5to IHS&omment. d3 
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Appendix (QM2bgSect d3 TdaKi 
•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^hiiEfflliSB^IVIiMHfew 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 d33flpCtla[pacpid d3 mxiBftiaddltlkfinoOSlaonfi 
project d3 teS6 Reviewers d3 include da experts d3from d3 academia, da industry, da na1 
and daipra&Gda organ izatidnla 
da 

We da wish da to d5 extend da our d6han£i&pQjS(dptEyfcil2Ela<nm Offi rtrrerHbSrs d3who d3 I 
helped da produce da thlEfeBBaHE^Dextpertise 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 QabBslgHtliJI t£36 fetejDtiinfes^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 Od Humboldt Od State Od UEEdsrsity, Od CSU 

Prior da to d3 Richmond's da appointment d3 at d3 Hum 101312(04 SE3fehS6IUnliK»hsE^ 
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 PhseHahBftia EfeJ<fe$padH#elIII33Hi3 d3 evolutionary [ 
genetics. d3 

da 
Jane d3 Long, d3 CCST's d3 California's d3 Energ^hSSSfiuarBdEISS'GlijSiEtliniBSeo d3 Fellow 
Associate Dd Director Od at Od Large, Od Global Od Security Od Directorate Od Fellow, Od Ct 
Research Od Lawrence Od Livermarle OfldUdbtinrtOtf 

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 EI® Ph.D. da from d3 UC E 
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•a 
Patrick d3 ManQ$ 
Director, Dd UGeDBJdtfmr Dd Information Dd Technology Dd Research Dd in Dd the Dd Interei 
@ Dd Santa Dd Cruz, Dd University Dd of DBJdaiifornia, Dd Santa Dd 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(aiDoiv[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 Resedtidi.CIBaesearch 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 m u Iti m|feicHj^'(Elfl deife da acquisition, d3 and da control d3 system 
Mantey d3 is d3 a d3 Felfawhe OBarff OEtEilecEldalniEa and da Electronics d3 Engineers 
current d3 projects d3 at d3 CITfRHy0l5itrad:liIH]®5 Qa5dtHi]3 Monitorin^3EEl0roject 
work da on d3 power d3 diestriliI3ti!cmoE3tibBpg d3 and. 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 \jWllsaifo3hi} d5 and da his d5 Ph.D. d3from d3 Stanford d3 Univ« 
electrical d3 engineeHi|g03 is d3 a ddrfeilbDrtoe OB off OStflecfEdal d3 and da Electron 
Engineers d3 (lEEHjB 
da 

Emir ddJose dOflacari 
Dean Dd of Dd Engineering Dd and Dd Computer Dd Science, Dd California Dd State Dd Univ< 
Director Dd of Dd the Dd California DdDdart Dd Grid Dd 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 iidSIkflhd d3 Technology d3 at d3 the d3 National d3 Sciei 
Foundation, da He d3 spent d3 fiv®i£Ba[^&asiclZISla^iE|ft4h® OdSC. 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<5^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 Cli^laiaili OUBBHnBcriddSIbfeen [ 
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 C 
geomechanics da from d3 Virginia d3 TeHHfflda University. 

da 
Larry dS Papay dS CCST dS B<Qi4l dS Member 
CEO, Dd PQR,, [Zfflfit^fnt d3 consulEHit dafirm 

Papay d3 is d3 currently d3 CEO d3 and d3 Principal da of d3 PQR, d3 LLC, d3 a [ 
specializing d3 in d3 managerial, dd financial, d3 and da technical d3 strategies d3fo 
clients d3 in d3 electric d3 power d3 and d3 other da energymEDuSdardifca 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 d5 President d5 at d5 Southern d5 California d5 Edison. d5 d5 Papay d5 receh 
from d5 Ford haiirae Eli 3/(J d5 a d5 M.S. d5 in d5 Nuclear d5 Engineering d5 from d5 f 
Nuclear d5 Engineering OS from d5 MIT. d5 He d5 is DS a d5 member d5 of d5th< 
Engineering d5 and d5 served d5 on d5 its d5 Boarch2Elffii£D3dH§oQ6itar3/e0QT!bH5 E 
CCST d5 Council d5 Chair • 5 from EDS,2QM aEte"t£3<flj@iiidh!O0 he EDS was d5 appoint 
Board. d5 

•a 
David d3 E d3 VEKlckoff 
Associate Dd Professor Dd of Dd Bioethics Dd and Dd Society, Dd Department Dd of Dd Envir 
and Dd Management, Dd UC DBS Berkeley 

David d5Winickoff d5 (JD, D3 MA) dd is (fflOS^datbicSQS'afdEfflffl&iety 
Berkeley, d5 where "(HlckltitfS EUffidhhtiefflSI^C d5 Science, d5 Technology d5 and Da Socie1 

Center. d5 Trained Da at d5 Yale, • 3 Harvard d5 Law Da School, d5 and d5 Cambrid 
published Da over d5 30 d5 articles d5 in d5 leading Da bioethics, d5 biomedical, d< 
studies Da jdsrtQa sucThOHfeNiM d5 England d5 JourpaElSfflief EEiBMediaiinlela of d5 
International d5, LiihaSaaiffihdejad5 Technology d5 & d5.HEliSaMisE33S/aha£temic d5 and d 
policy dd work d5 spans d5 topics d5 of d5 biotechnology, propert 
risk-|ba^GD3 regulation, QfeanCEMibjects d5 rE&rch. 
• 3 

Paul CH3 WrilgM 
Director, Dd UC Dd Center Dd for Dd Information Dd Technology Dd Research D8LM> Dd the L 

As d3 Director d5 of d3 CITRIS d3 Wright d3 oversees d3 projects d3 on d3 large E 
energy d3 and da the d5 envirbBattrclgr^OB £BS fS3"3EIHfelligent d3 infrastructures d3 
such d3 as: d3 public d3 safety, d3 water d3 management d5 and d3 sustainability. I 
in da the d3 mechanical d3 engineering d3 department, da and da holds d3 the d3 
He d3is d3dldtoS3aQcCB6 05 the d3 Berkefag OdS Matitidiiet d5 (BM1) Bi@and d5co 
director d3 of ddthe d5 Berkeley d5 Wireless d5 Research d5 Center d5 (BWRC). d 
obtained d5 his d5 degrees ddfrom ddthe d5 University d3 of d5 Birmingham, d5 
the d5 United d5 States d5 in d5 1979 d5 following d5 appointmlent^ Oflat ddthe 
New d5 Zealand d5 and d5 Cambridge d5 University d5 England. d5 He d5 is d5 als< 
National d5 Academy d5 of dOdgineering. 
da 

Ryan dd McCatfB$ 
Science Dd and Dd Technology Dd Policy Dd Fellow, Dd California Dd CouncDcDd on Dd Scient 

McCarthy d3 recently d5 completed d5 the rH333£9^cE3ia)ISigfnEia[Pkfliay d5 Fellowship 
in d5 the d5 office d5 of d5 California d3 Assembly d5 Member d3Wilmer d5Amin 
advised d3 on d5 issues d5 associated d3 with d3 energy, d5 utilities, d5 and d5th« 
others. fffiBarthy d5 ha>l<Hs!SQxbster d5 and d5 dociEtSa cHifi <03jfcHHdeEi3le&5 
engineering d3 from d5 UC d5 Davis, d5 and d5 a d3 bachelor's d3 degree d3 in d 
UC d5 San EDffiffiBii6.expertise d5 lies d5 in d5 transportation d3 and d5 energy d5 : 
specifically d5 regarding d5the d5 electricity d3 grid d5 in d5 California d5 and d5 i 
vehicles d5 on d5 energy d5 use d5 and dcQfriissions d5 in d5 the d5 state. 
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Appendix CQSISBten dd Submission dSEIfithors 
•a 

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

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

Research, dd Kaiser dd Foundation da Research dd Institute, Q3 Kaiser dd Permanente 
Asher da dd Ph.D., dd Asher da Sheppard dd Consulting, dd trained da in dd physics, 

medicine, dd and dd neurQfience 
Magda dd Flavas, dd B.Sc., da Ph.D., da Environmental dd & da Resource dd Studies, ddTr 

Peterborough, dd CanSBd 
Cindy dd Sage, da MA, dd Department da of dd Oitabldglyd C5r&bb()ivS'3l^wi3#rHc^£and dd C 

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

Occupational dd Disease dd Control, da California dd Department dd blddd Public da Flee 
da 
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Appendix QSHdiitional MMerials doHfculted dd 
•a 

All Da sources Da can Da be • 5 accessed D8 throbtjjJpiffidstthes nTTflffrrST Da website da at • 
•a 

American dd Academy dSof O®Pediatrics 
• The da Sensitivity da of dd Children da to daSAIeBnndg]#ftcaflB6i^eHs3 613d3 

Pediatrics da (August ddSjddd 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 dd and dd Nuclear dd Safety 

(ARPANSA) 
• Radiation dd Protect ffiffltBdt et 1 Mori 1 lu r\ ctromagnetic I Id energy dd Public d3 Hea 

(Fact ddSheSEBdd 
Australian dd Radiation dd Prote6tiQnte£i]<G«Si&aEt^ dd Agency dd (ARPANSA) dd (May 
2010) dd 

• Radiation dd ProtecthSS^SlSd did Telephones dd and dd HBith dd Effects dd 
Australian dd Radiation dd Protection dd and dd Nuclear dd Safety dd Agency dd (AR 
2010) dd 

Documents FEftdhtBJddS California dd Department dd of dd PuElii dd Health dd (CDPH) 
• Mixed dd Signals dd About dd Cellphones' dd Health dd Kfe dd Hang dd Up dd Re 

The dd Chronicle dd (September dd 26, dd 2010) 
• w dd About dd 

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

INTERPHONE dd International -flcBltlSb [DBliStdHflcBdd 
Oxford dd University dd Press dd (INffidbh dd 8, dd 2010) 

• Mobile dd Phones dd anClEld Health dd 
U.K. dd Department dd <fE3<03 Health 

• Late dd Lessons_dd from dd Early dd Warnings: dd Towards dd Realism dd and dd F 
David dd Gee, dd European dd EnicrbyjnEteitlaEL&i^gdda 3E3dd3 2009) 

• \uthority [ 
Mobile dd Phones dd an (PBI3 Health dd 
Radiation dd and dd Nuclear dd SafSlpj©E]$i(tllaodfefy[II33[Z]3d3 2009) 

• Fact dd Sheet: dd Children dd and D5 Saffitddd Cell dd Phone dd Use dd 
Toronto dd Public dd Health C33<$July dd 2008) 

• Children dd and dd Mobile dd phones: dd The dd Health LJ6 of ddtli'OS6 Following 
Russian dd National dd CommitteitorSte^nLLcifiMjaition dd Protection dd (Alpld dd 14, [ 

• AFSSE dd Statement dd on dd Mobile I Id MlifiBes dd and dd Health dd 
French dd Environmental dd Health dd anch IAfiS&@f£3y3 (Z^rAgEBdylBJMZla 2003) 

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

Radiation Mo (COM&ftJ 
• COM/'? 1 Id ">-i hm, .J dd Information dd StatementuEl551#LHaiEEldlfil EGl[8os 
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Radiofrequency D5 and D5 MierowavdDBlS Energy CHS 
IEEE D5 Engineering D5 in D5 Medicine D5 and D5 Biolog'PES Magazine D5 (April D5 

Commonwealth Dd Club Ddof OflCalifornia 
• Commonwealth D5 ClilbltSflrpi iMoa Healtli I la r.fiet , 1 l3oi 1 la <-lectromagnetic •( 

(Video) ITTVgi (November D5 llSjSdS 2010) 

Electric D3 Power D3 Research D3 InSctute D3 (EPRI) 
• emf.epri.com EffiJ6/RF D5 Program DCM D5 EPRI 
• Radio Pret|£/encv Dd Exposure Dd Levels Dd fromEM SmartMeters D5 

Electric D5 Power D5 Research D5 Institute • qi ̂ EBfeSetbir] O& 2d6)tH3 2D 5 Internet Dc 
December D5 2010 

• Perspective D6 on D3 Ex posure D5 Associated I la With 1 !»• r esidential D5 A 
Meter D5 Reading Da TecEttlogy D5 
Electric DS Power • 5 Research DS Institute D5 (EPRI) D3(February DS 22, 03 2010) 

• Testirv 1 J<~ and Da Performance LJ3 Assessment D3 for _[ 13 field CIlS ApplEkiions [J5 of 
Electric • 3 Power • 3 Research D3 Institute D3 (EPRI) 0$(December D3 4, 03 2009) 

• Overview OS of 03 Personal 03 Radio ! 'o frequency C3 CommttSffiation 03 Technologie 
Electric D3 Power D5 Research D3 Institute D3 (EPRI) QI33(September D3 9, D3 2008) 

• Characterizing OS and OS Quantifying 03 the 03 Societal OS Benefits OS Attributable t 
Metering Q3 InvestmdiBBE 
Electric D5 Power D3 Research D5 Institute • £JBPRI) D3 (July O3 2008) 

• Metering ) la • r r hnoldgj® [13 
Electric D3 Power D5 Research D3 Institute QH0(June D5 20, D3 2008) 

• The 03 Biolnitiative 03 Working OS (SEEttip 03 Report OS 
Electric D5d?od5 Research D3 Institute D5 (EPRI) D3 (NdnMmber D3 23, D5 2007) 

• An JOS Overview 03 of 03 Common 03 Sources D3 of D3 Environmental • 3 Levels • £ 
Fields WM 
Electric D3 Power D3 Research • 3) I rSft i|Se p Ei ^H^R OH 2002) 

Environmental D3 Protection DO%ency 
• United '~5 States D3 Environmental • 3 Protection 1~13 Agen /', 1 •< :'eslpt3ise D3 to D3 

(0Srch D3 8, C3M002) 
• United D3 States D3 Environmental • 3 Protection D3 Age HtgqBgse D5 to D3 

(Sj3tember D3 16, C33ffi002) 

Epidemiology Dd 
• Prenatal D3 and D3 Postnatal D3 Exposure I 13 :o I 13 Cell I 13 Phone D3 Use D3 and [ 

Children ISM 
Epidemiology CIS July {MSfifeSSg ITTia-f^^nAlft3 

European Dd Journal D3 of iHfflbfiebib^yldJifetitiuid 
• NoniThgj^fial • 3 Effects D5 and D3 Mechanism, 1 13 oi 1 13 Interaction D3 between D3 

Fields D3 and D3 LivinflMS Matter 
(2010) DS 

Federal Dd Communications Dd ConEBtission 
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• Radio D5 Frequency d3 Safelqlddd FAQ's 
• OffiPage 
• Federal d3 Communications dd Commission dd Response Oi to dd Cindy did Sage CHS 

(August d5 6, C3B2010) 
• FCC d5 CertificatiBM 

o FCC (Htfification [13 for Cl3 the d5 Silver • 6 SpringtEv3ces d8 
2009 d3 

o FCC D5 Certificati >ri 1 lo for I 13 :\\- 1 Id nOer 1 Id qNices 
2009 d3 

o FCC D5 Certificati >ri 1 lo for I Id :f> 1 Id silver 1 lu q^8||^EjteNSM)4ksLl[35 Devices 
2007 Do 

o FCC D5 Certification D5 for D5 the D3 Sik/d3Cte^iAiMlI^M^IdI^2i07 
• Questions D3 and D6 Answers D5 about D5 Biological • 3 Effects • 3 and dd Potential 

Radiofrequency D3 Electromagnetic CBBlBelds 
Federal d5 Comrralhrins d5 Commission • 3 Office d5 of d5 Engineering d5 & dSTechr 
1999) OS 

• Evaluating D3 Compliance D5 with D3 FCC D3 Guidelines [15 for [13 Human 1 Id <- posu 
Radiofrequencv leotignetic d5 FieHS d5 
Federal d5 Communications d5 Commission • 3 Office d5 of d5 Engineering d5 & d5" 
1997) dS 

Food Ddand Dd Drug Id5 Aflftfflnistration 
• No D8 Evidence D3 Linking D3 Cell D3 Phone D3 Use OB to dd Risk dd of dd Brain 

U.S. d3 Food d3 and • 3 Drug d3 AdminisSffion d3 (May d3 2010) 

Health d3 Protection IdOifeency 
• WhPi {#• 

Health • 3 Protection d3 Agency • 3 (Last • 3 reviewed:EH35 October d3 26, • 3 2009) 
• Cordless D8 TelephQiiE^KBddd Enhanced 1 Id Cordless I Id ""elecommunication, 1 Id u 'rCT) 

other d3 CorcflbmjsJddtt 
Health • 3 Protection d3 Agency • 3 (Last • 3 reviewed: OffiSeptember d3 4, • 3 2008) 

International dd Commission •iGbaS^i^dESdrRadiation dd ProtectionQ33 (ICNIRP) 
• www.icnirp.de IfiMriational d3 Commission d]flbo&^ 3H83rRad iation d3 Protection d3 

(ICNIRP) d3 
• International d5 Commission •8baf&6gi5CS6rRad iation d3 Protection dd (ICNIRP) ddon [ 

Interphone d3 PublicatloM d3 
International d3 Commis d3 ornlEBSilfigndS Radiation d3 Protection d3 (l\01$ d3 18, d3 

• ICNIRP D3 Statement d3 on d3 the d5 "Guidelines d3 for [Q?!rQt>€feti3• 3 Exposure d 
Electric, d3 Magnetic. LJ3 and dd ElScatafemagaeftlp 03 to LUBE 00 fid ' Hz)" 
International d3 Commission di&a^^ dUSdtRad iation d3 Protection d3 (SepfUfiiber d3 2 

• Epidemiologic D3 Evidence d3 on d3 Mobile D3 PhonHM id and d3 Tumor d3 Risk 
International d3 Commission •ifbofilifigl cfB5rfRad iation d3 Protection d3 (SepQiiber d3 2 

• Exposure d3 to D3 High dd Frequency dd Electromagnetic I Id Fields, dd Biological dd 
Consequent , 1 lu QOO QBE d3 

a® 
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International OS Commission C3iGbo^^cfB6ifRadiation d3 ProtectioEDOS (2009) 

National 03 Academies HEQBPress 

• Identification 03 of d5 Research d3 Needs_[ Id Relating d8 to d8 Potential d8 Biologies 
Effects d8 of JZI3 Wireless d5 CoEhfiunication d5 
National d5 Academies d5 PreSOS (2008) 

• An [J3 Assessment D3 of d9 Potfatial ElffiftloHltlDElB^fost Jp3 SfrSE • 3 PAWS 
Level D3 Radiofrequency DfiaMfey[I3(PER? 
National d5 Academies d5 PreSOS (2005) 

National d3 Cancer d3 EBstitute 
• Cell D3 Phones d5 and DfeCferictt MbM^sk d5 (F 

National d5 Cancer CHS Estitute 
• Cell d8 Phones d5 and d5 Brain d3 Cancer: d5 What dSEti d5 Know d5 (and DSC 

National d5 Cancer d5 Institute d5 (SeptemEM d5 23, d5 2008) 

National d3 InsttofitOQShvironmental d3 Health QI23 Sciences 
• Electric D3 and D5 Magnetic!3Zi5 Fields d5 

National d5 Institute d5 of d5 Environmental QSdHealth d5 Sciences 

PG&E da 
• Understanding D8 Radio jeElf CHS (RF) CHS 

PG&E ma 
• Supplemental D3 Report D5 on D3 An D5 Analysis D3 of D3 Radiofrequency d8 Fields 

Operation dS of_ dS PG&E d5 SrnartMeter G3 PrograrEDSDd Upgrade d3 System d3 
Richard d5 A. d5Tell, d5 Richard •3Tell • 3 Associates,EH3a Inc. d5 (October d5 27, 

• Smart d5 Grid: d5 Utility D5 Challenges D5 (IHIHlftfS^IIHaist • 3 Century 
Andrew OS Tang, d5 Smart d5 Energy d5 Web, d5 Pacific d5 Gas d5 and d5 Electric 
18, CDS 20035 

• u u naf /_F In Di ,ru , ion i Inn f lo n r I.ft iMbff/,r W d®B|S§rftGl33 
Richard d5 A. •3Tell, d5 Richard CDS Tell d5 Associates, d5 Inc. 03(2005 • 3 Report 
Report) da 

• Analysis D3 of •8^SftEMi:felSi8 with 1 Id Operation 1 Idoi 1 Id P'S&E d8 Automatic d3 
Reading yM . /steEnsS d3 
Richard d5 A. OS Tell, d5 Richard dSTell d5 Associates, d5 Inc. d5 and d5J. d5 Mi 
Consultants d5 (April d5Ej5d5 2005) 

Provided da by d3 RaymonffiCa Neutra 
• www,ehib.org/emf "ItHfeS d5 California d5 Electric d5 and OS Magnetic dBlSelds d5 (EMF 
• Should OS the d5 Wbrlffllltt'lteBtetion iPfLtBVffrlljbly OS the d3 Precautionary d8 Princip 

Low D3 and D3 High DeSicEreqiaipEftiOSlB FielSSB 
Raymond d5 Richard dO&utra 

Society Da for da RiskdSa Analysis 
• Risk d3 Governance Q5 for d3 Mobih 1 Id ''hones, Q5 Power I Id line; Ulttand d3 Oth 

Society d5 forAEiifVKisk[33 <$20015 

m 
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Swedish D3 State DS Radiation • 3 Protection OS Authority 03 (SSI) 
• The []5 Nordic D5 Radiation • 5 Safety D5 Authorities [719 See D3 no D3 Need OS to [ 

Generate d_ ' in [-•/ D3 Mobile D3 Bas L In -.tations D5 £33 D3 Wireless D3 Networks D3 
Swedish • 3 State D3 Radiation D3 ProtecflSSlJ 03 (acB^hity 

University 03 of OdlSlStawa 
• Wireless D3 Communication D3 antf^^Sitaaferte'ioldDS Energy D3 and D3 

Radiofrequency D5 Radiation •EJBAQ.'s D3 
University D3 of D3 Ottaw^HOS RFcom 

World Dd Health Dd Organisation 
• Database D3 of LJ3 Worldwide D3 EflfS D3 Standards 
• WHO [Mj^famagnetic D3 FiflU 
• Electromagnetic D3 Fields Od and Do] fcttfflBStMaitts O® and D3 Wireless 03 Networ 

(Fact CJ3 Sheet •OB304) D3 
World D3 Health D3 Organization DEl^May D3 2006) 

• Electromagnetic D3 F'rifflB D3 Public QjQ^ft&lmlglitetic D3 Hypersensitivity D3 (Fact D3 
M.s, rj Qa 

World D3 Health D3 Organization D3 (De<0ri5ber D3 2005) 
• Electromagnetic •3_Fields LJ5 and • 3 E[B3iebditeOEft(f dcl5 N°3fiBl) 

\fflx5ld D3 Health D3 Organization DH^May D3 2010) 

Unsolicited DdSubmissiBM 
Documents • 3 Provided D3 by D3 Alexander D3 Blink, D3 ExftajSkS • 3 Director D3o 
Institute, D3 Fairfa>QE]3 CA 

o 13 D3 by D3 Ale: 
° Points D5 and —(3 Sources _3 Submitted PS for Dd Consideration LJ6 by [US Ale: 
o Public D5 Health D3 Implications Do of D3 Wireless CI 3 TaBfriologies, D3 Cindy [ 
o Memory D5 and D3 BeHrtemyy, D®1^, OB Bioelectromagnetics • 3 Research • 3 

Laborati ersity D3 of • tOfashington 
Sage D3 ConsulflBi 

o Assessment D3 of I 13 Radiofrequency D5 Microwr •< 1 lu Radiation D3 Emissions [ 
Smart JH6 MeQi 
Sage D3 Associates D3 (JanuaE^3D3 2011) 

o n ind i 1 In j, o,> i l(S \rj K i . ld*o 1 Inlhiiius [35 Knapp D3 (FCC) 
(September D3 22, IHI35>010) 

o Response D3 LetteCBjQrtdy 1 Id Jage f 13 from D5[Hfius D3 Knapp D3 (FCC) 
(August D3 6, C332010) 

o Cindy D5 Sage D3 Lette i Id o f Id r.lwirOElu D 1 lu Mantiply [15 (FCC) 
(March D5 15, DBffiOlO) 

o Bioinitiative D3 Report: D3 A D5 Rational EjA^MU^dBftBBl&gii^tyure D3 
Standard D5 for D3 Electromagnetic D3 Fielc(.O^ByFlil3 HfSand [J5 RF) 

o Bioinitiative D6 Report: D3 What Do is Ll3 the [TBIBioinitiative D3 Report? CDS 
o Bioinitiative D3 Report: D3 Myocardial D3 Function D3 Improved D3 by • 3 Electr 

Field D3 Induction D3 of • 3 Stress (UMBoS 3 FfOfifhsp7; 1 lo 
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° Bioinitiative eport: Interphone OS Study CHS 
Cindy dd Sage, dd Editorial dHRferspective 

o Bioinitiative dd Report: dd Steps dd to dd the dd ELF d5 El\ 
o Mobile QEMfiB Dd Base • 5 SlSfeSsSUBab;i 1 lu A/I llbeing DBlAid dd Health dd 

Pathophysiology dd (August H33 2009) 
o Increased D5 BiltoM(S5 Barrier D5 Permeability D5 in D5 Mammalian dd Brain 1 

after E£i|dbsure d_5 to JUS the dd Radiat"t#0(ffl3lrMpblB5IHEIB6dBi&/l 
Pathophysiology dd (August H33 2009) 

o Public dd Health dd Implications dd of r" n VTirHfe&s dd Technologies 
Pathophysiology ddi(iAti£I]d 2dS3U3 

o Genotoxic • 9 Effects dd of dd Radiofrequenc/ 1 Id Eledtldmagnetic • d Fields 
Pathophysiology dd (August [332009) 

o Epidemiological D5 Evidence dd for D5 an • 5 Association • 5 Between • d Use E 
Phones dd and dd Tumor UBS Diseases 
Pathophysiology dd (August C33 2009) 

o Public d5 HefliS Risks dSfrom dd Wireless dd Technologies: [lid The EDS Critical 
Biologically'basSfcGdd Public Dd Exposure dd Standards Dd for • Ofectromagnetii 
(2.9MB Dd PS5^ 
Bioinitiative Dd Briefing dd fonSMWekSdiibfe ma dd TransitifiBddd Team 

o The Dd Bioinitiative Dd Report: Dd A Dd RationatesBfaSBid EMlte D® Biologically 
fy }<o;urf; Dd Standard EDd for LEI3 Electromagnetic ,;(SSMB Dd pKfifcJ dd and Dd 
Cindy dd Sage Dd PowerPoint Dd Presentation ddE(}$ovember Dd 2007) 

Wilner dd & dd AiH&iates 
o SmartMeters dd and I Id F 'ding dd ElectromagiffiSBfc dd Pollution 

Wilner dd & dd Associates dd (J®HS($]£JS|2fldtl)d3 was d3 not d3 commission 
by d3 COB d3 

o Application dd for dd MoBtffcarboEISBe dd California dd Public dd Utilities dd 
Commission (fDBiMB dd PER) 

Other CEtiiments dd 
• Health dd Canada dd Safety dd Code dd 6 dd and dd City dd of dd Toronto's dd Pi 

Policy fTTTftfi 
(2010) dd 

• Transmitting 1 Id Smart dd Meters I Id Pose 1 Id t 1 Id erious Oil Threat dd To dd Publ 
(2010) dd 

• RF dd Safety dd and dd WiMax dd FAdbisCEB^^UoatsiEiidBMdMfml dd HMkh I Id f.ff 
dd (April [332008) 

Relevant dd WebsEEM 
• EMF [Mi& dd 

• emfacts.com dd 

• emfsafetynetwork.org dd 

• lbagroup.com dd 
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• NIOSH • 5 Program D5 tSltfarfe C03(for D5 Disease • 5 Control • 5 anCE5 Prevention C 

• 3d DS Antenna DS FAQs 

• ,^t it' 1 lu ( nd 1 Itt ifiioi "i 1'U/ri 1 Id CI' imANrtuse D5 (SGIC) 

• stopsmartmeters.org • 3 
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Appendix FQ30k&sary d3 
•a 

Access Dd poffl^lSferm d3 typically d3 used d3to Da describe d3an d3 electronic d3dev 
wireless d3 connectivity d3via d3 a d3WAN d3 to d3the D8 InterneOSa or D8a d3 pai 
•a 

Duty dyitGe -LAaffiSsure d3 of d3 the d3 percentage rE330-3 EB8tfrS38cBin 0$<WF CQS3 device d3 i 
operation. d3A d3 duty Da cycle d3 of 03 100% 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). 
•a 

Electromagnetic d3 field JbMiplffficomposition Da of • 3 both d3 an d3 electric d3 field d3 a 
that D3 are • 3 related d3 in OS a Da fixed dd way Da that d3 can • 3 convey d3 electror 
produce d3 electromagnetic d3 fields d3 when d3 they d3 are d3 used da to d3 transmit I 
da 

Federal dS Communications da Commi$sSEifiSc(IRe0eral 03 Communications d3 Commission I 
(FCC) da is Id8 an 03 independent da agency 03 of 03 the d8 US 03 Federal d8 Governme 
to d8 Congress. d3The d3 FCC da was d3 established d3 by da the d3 Communications d 
with da regulating d8 interstate darealdlllS&djmteioatcations d8 by da radio, d8 television, d( 
satellite, d3 and da cable, da The da FCC d3 also d3 allocatesigQfitlfimdBtQBabf d3 frequem 
communications d3 services d5 (the d3 NTIA d3 allocates d3 government d3 frequencies), d 
human d3 exposure d8to d3 ratfeotrQi3dgBqtienE53[fM(fe d5 as d5 set d3 by d3 the d3 FC 
contained da in d3 the d3 Office d3 of d3 Engineering d3 and d3 Techn5lb®Gd3 (OET) d£ 
(August d8 1997). d8 Additional d8 information da is d3 contained da in d8 OET d8 Bulletii 
(radio d3 and da television d3 broacffia]3$)lST0esittatI3i3s|, d3 (amateur d3 radio d3 stations), d( 
Supplement d8 C d8 (mobile d8 and d3[pl<artable d8 devices). 
da 

Gigahertz dS (Gtf3lzji(BH3 billion d8 Hertz, d8 or d8 one d8 billion d8 cycles d8 per d8 seco 
frequency. d8 
da 

Hertz -|SEB£G]3 unit d8 for d3 expressing d3 frequency, d3 onslOEia^rtr dcQ3ik)Dr[Hi3 equals 
da 

Megahertz d3 (ME^^CBd million d3 Hertz, d3 or d3 one d3 millBa d3 fields] O 3 per d3 s« 
expressing d3 frequeEl^. 
da 

Mesh dd netw®ffiS@ network d3 providing da a d3 means d3 for d3 routing d3 data, d8v 
between d8 nodes. d8 A da mesh d3a®®tiurankuOE]Jlcnm3iS&fcsr OBand d8 reconfiguration 
around d3 broken da or d3 blocked d3 data d3 paths d3 by d3 "hopping" d3from d3 no< 
destination d8 is d8 Qibhed. 
da 

Milliwatt d3 per dS square dd centirfjeMtaStfflrfroi&ft/ran d3 of d8the d3 power d3 density [ 
through d8 an d8 area datKflSad^fBcEjSX^lfrief d8 a d8 watt d8 passing d8 through d8 ; 
centimeter. fTffifi 
da 
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Microwatt D3 per QftatjoaafeeOSS (p\A^jBOSS@measure CDS of D3the • 3 power • 3 density 
through D3 an • 3 area OS of D3 spaci) "^3 ofidZHS rEHfla/oiabt DID$(|lflssing D3 through D3 a I 
centimeter. frffiB 
• 3 

Radiofrequency IZ13~([!S}&G]5 RF D3 spectrum CDS is D3 formally D3 defined D3 in D3 terms [ 
extending • 3 from D3 0 OS to • 3 3000 OS GHz, OS the D3 frequency DEli&nge OS of D3 
• 3 

Repeater DdiHrSSd evice OS that D3 can D3 simultaneously • 3 receive D3 a OS radio D3 : 
the D3 sigtaqJedUfi IZI5 units OS are D3 used OS to D3 extend OS the OS range OS of D3 Ic 
geographical D3 arEIfeS 
• 3 

Router -|HSBSIB5 electronic D3 computer D3 device EDS that D3 is D3 used D3 to • 3 route 
typically D3 between D3 various D3 computers D3 within D3 a D3 loattffeSfltafefeS D3 network 
local D3 area D3 n£3\3orks. 
• 3 

Smart • 3 digital • 3 device DSfor D3 measuring D3 consumption, EDS such ED 5 as C 
natural EDSgas, ED5 and ED5 sending ED5 the ED5 measurement ED 5 to ED5 a D3 utility ED5 comp. 
reading ED5 (AMR) ED5 meters ED5 send Eik&$^&3ietityn 0®e®EM]j&iit*a1i®r ED5 infrastructure ED5 
(AMI) • 3 meters ED5 are ED5 pi»p^E06rDfnG3cfci#dE3S ED5 
•a 

Specific ED3 absorption ED5 rdffi£t31$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 IHI33<ilogram EDc 
• 3 

Transmitter -|HHG|I£5 electronic D3 device OS that ED5 produces ED5 RF D3 energy EDSthat ED5 < 
antenna. OS The ED5 transmitted • 3 energy ED 5 is ED5 typically ED5 referrecDES to ED5 a ED5 ra 
• 3 

Wide CIS area ED3 netwoiriSSlifiplMANjIIIlS network EDSthat • 3 covers ED5a • 3 broad ED5area 
whole ED5 community, ED5 town, ED5 or ED5 city. ED5 Commonly, ED5 WANs EDS are ED5 implemer 
connection ED5 using ED5 radio Q3p^^SlEHdJffitWight ED5 connections ED5 can ED5 be ED5 provide< 
customers ED 5 by D3 wireleSOS WANs. 
• 3 

WhFi niKgIB5 name ED5 given ED 5 to EDS the D3 wireless ED5 techspEJj$nfi3Bilasddl6ED5 in ED5 ho 
phones, ED5 and ED5 other ED5 wireless ED5 electronic ED5 devices ED5 that ED5 employ ED5the C 
(a ED5 standard ED5 that ED5 defines ED5 specific ED5 characteristics ED5 of ED5 wireless ED5 local 
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Appendix (DfflBSST DdZQARD da MEMBERS 
•a 

Karl da S. jJEHfiiefteOJ £tilBkhcellor Od Emeritus, Od UC Od Santa Od Cruz; Od and Od Dean 
Carlson Dd Professor Dd of rMrfehrifiM>prfHrj UC Dd SMkeiey 

Bruce da M. QdBpBBEtS', Od Department Od of Od Biochemistry Od & Od BiopE$s5cs, Od UC 

Ann Da Od Provost Od and Od Dean OdSafteOdJMe&cDoiafydOSd.9c'6fedsM Od of Od 
Pediatrics Od and Od Professor Od of Od Microbiology Od and Od ImmOablogy, Od St a, 

Warren da J. JUffiSfakas, Od Pres\dMffomia Od Polytechnic Od State Od University, OdSan Oi 
Obispo da 

Peter da Coyt/fie^hc/7 OdiQfonSf 6BBDO£jn, Od School drMstipnOdHBd Relations Od and Od Pacific 
Studies, Od UC OdSEBdOd Diego 

Bruce da B. PdfiSSdlng Od Vice Od President, Od UniversitjBSJd of Od California 

Susan da HackvySafeBut/Ve Od Director, Od California Od Council Od on Od £36nce Od and Oc 

Randolph d$ Od Provost Odfor Od Researd) Od MdwmediyieEJd of Od Southed OdCalifo 

Charles da E. PSSSopwe Od Chairman, Od Sierra Od MdR&lithics, Od inc. 

Miriam da E., BHBJoJAiSScfr Od and Od Emeritus Od Vice Od President, Od Sandia Od National 
California d3 

Mory da GhiEBi Od Provost, Od California /Tkbhrstltufys OSS of Od 

Bruce ddMc^Pf Od Chancellor Od of Od Rkmaerehy d3 of d3 Californiad5 Santa d3 Cruz 

Tina da SsMident, Od CEO, Od and Od Director, ClWd Genoptix, Od Inc. 

Lawrence da T. PSHa^a^ and Od Principal, OSS PQR, Od LLC 

Patrick da P6E3yS Od Chancellor Od of Od Technology, OdrR^3eardh]dO0stsnis,OdJ6nf 
California Od Community Od\Do3leges 

Rollin da Richrpgfii/c/ent, Od Humboldt Od State OSBUniversity 

Sam ddTjfdlfiyi Od Chancellor Od of OSRJemerehy d3of d3 CalifcEhia, d3 Merced 

da 
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Appendix hQaESST D3 ZE9NCIL Ud MEMBEfiS 
•s 

Miriam D3 E. Q5rfohr^JSJGEfttirEBSritus Od Vice Od President, Od Sandia Od National Od Laboratories, 
California D3 

Peter D3 Cotyt&ifhcil Od Vice S33S(Si&r, Od School Od of Od International Od Relations Od and Od Pt 
UC Od San OdSJiego 

Wanda D3 Aptfik&ident Od and Od CEO, OdThe Od Aerdsjdkice Od Corporation 

Julian EH5 pffl^Sessor Od of Od Economics, Od OS Od San Od Diego 

George D3 Blumentfi3ffrce//or/ Od UC Od SdafS Od Cruz 

Susan D3 Bry&^ier OdVice Od Chancellor Odfor Od iB&arch, Od UC Od Irvine 

Charles D3 ElSHUifctor, Od Jet Od Propulsion Lid/laboratory 

David D3 Gollaf&S/denf Od and Od CEO, Od California ifuMtfehdthcare Od Inst 

Corey D3 Goodr®fher Od President, Od Biotherapeutics Od and Od BioinnovdSdn Od Center, Od Pfizei 

M.R.C. D3 GreenwSmijdHd OdThe Od University Od of UJMHawai'i Od System 

Susan D3 HackvydSafri/t/Ve Od Director, Od California Od Council Od on Od Odence Od and Od Technol 

Bryan D3 Hanne^S PBdident Od of Od Environment Od and Od Renewables, Od Electric Od Power O 
Institute D3 

Sung-iMoSK53 "Sttfafefjj;, (BMncellor, Od University Od of Od CalifMiSa, Od Merced 

Charles D3 KenplSyi Od President Odfor Od Health Od Information Od TecEB&logy, Od WellPoint, Od 

Jude D3 LpS^tity Od Chief OdgO^iidSfficer, Od Bechtel 03SJroup, Od Inc. 

William D3 lyiSHhiier Od Senior Od Executive OdVice Od President Od of Od La&Brbtory Od Operation 

David D3 W. D3 Martin,,(OEMirtxiqnLldlif&iDOd CEO, Od AvidBioticSOd Corporation 

Fariborz D3 Ma,sMei3?der Od and Od Managing Od PrincipEFjd Od Picoco Od LLC 

George lOC3 lyiiffiieSctor, Od Lawrence Od Livermore Od NatiorEJdOd Laboratory 

Michael D3 hla£Hf Dean, Od Goldman Od School Od of Od PuiOd Od Policy, Od UC Od Berkeley 

Stephen D3 D. D3 RtSEfeftraftacb Od Vice Od President, Od Science Od Applications Od InBOnational Od C 

Jeffrey D3 RuddfpHSident Od and (Offd/ElDy Od Science OBJdenter 

Shankar D3 Od College Od of Od Engineering, Od University OKHf Od California, Od Berkeley 

Soroosh D3 Soroo$Hfi&tinguished Od Professor Od and Od Director, Od Center Odfor Od Hydrometeoro 
Remote Od Sensing Od (CHRS), OS UC Od Irvine 

James D3 L. D3 $EMetwypB£ourt Od Institute Odfor Od Energy Od Efficiency, Od and Od Professor L 
Management Od Science Od and Od Engineering, OdlsMbnford Od University 

S. D3 Pete •3/Word®p, KUffiNASA Od Ames Od ReOdrch Od Center 

Julie D3 Meier PSdMSftprtf Od and Od CEO, Od San Od Diego Od Economic LMcDevelopment Od Corpi 

Kathy MelBbk, fiffiktor, Od National Od Energy Od Research Od Scientific Od Computing Od Center Od (k 
Berkeley Od National Od LaEBiatory 
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Appendix I EDUJfort 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 Laag?dob& 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 OdfiMenf Od the Od California OdOdart Od Grid Od Center 
Patrick d3 MartJenf/rfQd Od CITRIS Od @ OO&anta Od Cruz 
Ryan d3 McCaciflU3d CCST Od Science Od and Od TechnEEdfyy Od Policy Od Fellow 
Larry d3 Papfi$, \E3& PQR,, IZ®itigmt d3 consulEEht da firm 
David da WiniclAsff^tSa PEBfessor Od of Od Bioethics yffJGdnDe^MtSnxrdX Od of Od 

Environmental Od Science, Od Policy Od and Od ManageBdnt, Od UC Od Berkeley 
Paul da 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 SVUkjii^BtSrator, Od California Od&rrO&CEMer, 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 dastae 
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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