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Letter [18 from [LI®CCST

18

With 8 rapidly [18 emerging [18 and [168 evolving [18 technologies, [18 lawmakers [18 at [18 time
to 18 make 8 policy [18 decisions 18 on 18 complex [8 technologies. [18 [16 $ohdrt [18 mete
s

Smart [18 meters [16 are [18 beimgahy sldéobdyeets [Idim [Id the [16 world 6 in [18 an [18 effort
generation 18 of 16 utility [18 service [18 based [18 on 18 the 16 concepts 18 of L1da 16 sm:
and [18 cost [13 dffiéctive.

18
The [18 electricitis [TBarfs [18 2000 [18 and [18 2001 [18 helped [16 fordendidgtHeld 18 issue [16 he
significant [18 urgency 18 to 8 the 18 need 6 for 16 better [18 management [18 of [18 powe
In 8 2006, 16 the [16 California 18 Public 168 Utilities [18 Commission [18 authorized [16 the [
Company [18to [18 implement 18 a [18 relatively 18 new [Hbltethgatbgy, [ smeant [THBmuereerk 18
precise [18 information 16 about [18 power [18 usage [18 throughout 18 the & state. 16 I8 71
meters [18 throughout [18 the 18 state 181§ 18 still (18 underway.

18

As [18 with 8 any [18 new [8 technology, [18 there 18 are 18 unknowns 8 involved. 18 [
transmitting [18 information 18 wirelessly. 18 [18 Some [18 people [18 have [18 expressed 18 c«
effects [16 of [18 wireless [16 signals, [16 particularly 18 as [18 they [18 become [186 virtually [1&
have 8 recently [18 been [18 brought 18 to [16 the [18 attention [olkilof 18 énstaitsphlifidegislators,
opting 18 to & ban 6 further 16 installation [18 of [18 the I8 meters 18 in [18 their 18 con
18

We [8 are [18 pleased [18 that [18 Assembly [16 Members [18 Huffman & and [18 Monning 18
on & this [ldissue. s a1t [dis [ CCST's L8 charge [16 toskdkd offiey gblérindepandddt [18
and [J& to 18 recommend [8 solutions (18 to [ aretd@i@e (MIddpatidy (3 échreslogyd 16 In 18 this
have [18 assembled 08 a [18 succinct 18 but [16 comprehensive [18 overview [18 of 18 what [¢
exposure [18to 18 wireless [18 signals [18 and 18 the [1d stfinalaydk |8 ¥ fod & thietHeld® FEQS [sighsd:
do & so, L6 we 18 assembled 18 a 168 project [18 team [18 thatpdrts dolisattdd[ Id3ifeat [18 on
through 18 over 08 a [18 hundred 16 articles [18 and 18 reports, [18 providing 18 a [18 thorou
relatively [18 rapid 18 kd@nner.

18

In 018 situationsrd_I8l#lpublic [18 sentiment [18 urges [18 policy [18 makers 8 to [18 make 18 po
potentially C18-kem@¥ G158 consequences, [18 access (18 to [18 the 18 best [18 information [18 possil
the [16 role [18that [18 CCST 18 wdsld 18 created [18to [ fulfill.

18

s

18

/%&Wm %zéawa/ Os
18

Susan [16 Hackwaédd [16 [16 [1& Rollin [18 Richmadd

Executive [18 Director, 16 dC& [18 Project [18 Team [1& Chéaikg 18 CCST
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Health [18 Impacts [18 of [ 18 Radio [18 Frequency [1d from [1d Smart [1d Met
Response [1dto [18 Assembly [18 Members [18 Huffd@n [18 and [18 Monning
s
California [18 Council [18 on [168 Science [Id&nd [18 Technology
January 2008 [18

W)

KEY [ 16 REPORT [18 FINBINGS

1. Wireless [18 smart [ ]oiH@teldd installedptdpeshydrbidittained, reddlt [18 in [18 much |18 smalle

levels [18 of [ 18 radio [18 frequency [16 (RF) [ 18 exposure [18than [18 many [16 existing |

electronic [ 16 devices, [ 18 patelitdbdlyes [ 16 and [ 18 microwavield 16 ovens.

. The [8 current [18 FCC [ 18 standard [ 16 provides L1 ah [[[Dsadetyndikd Bdddraat/) 1515

induced [18 health [18 impacts [ 18 of [18 existing [ 18 common [18 household [ 1§ electronic

meters. [[[®

. To [18 date, [18 scientific [ 18 studies [ 18 have [ 18 not [16 identified [ 16 or [ 16 canfirmed C
potential nbfdther#@! ilnkiacts [18 of [16 RF [18 emissions [18 such [18 as [18 those 18 prodi

common [ 18 household [18 electronic [ 13 devices [ 16 ahdl [ 18 smart [ 18 meters.

. Not [18 enough [18is [18 currently [18 known -tHéftadut 18 lidnpataatial .dP hdd radio [18 frec

emissions [18to [ 18 identify [18 or [ 18 recommend [d6 ddditochl [[[8bisdeadards L[5 f

OTHER [18 CONSIDERATIQONS

environment [16 continues [0 tollIAY expand.
1. As [18 wireless [16 technologies [1d of [1d all [ 18 types [ 18 increase [18in [16 us
continue [16 to [18 quantitatively [ 18 assess [ 16 the [18 levels [ 18 of [ 16 RF [ 18
devices [ 18 and [18 smart [ 18 meters [ 18 to [ 16 which [16 the [18 public [ 18 ma

ge, L1dit
missions [

g be L

emissions
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5000 Ods.

" Maximum O

Minimum [8

)
)
Figure [IinphiSon [RedfoiB@di@ney [18 Levels [18 from [18 Varipwé [1& gkddices (15 in (15

18
Note: [18 Exposure [18 levels’ Hbtimed] d Jd\ffom [18 Table 162 8 and Hd’cohl@BedrtIBiom [
meter [18 figures [18 represent [18 100% [18 duty [18 cycle 118 (i.e.,, 18 always [16 dn)d[ 18 as [li
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Legislative [ 18 Requkd® 18

18

On & July J830, [18 2010, 18 California 18 Assembly [18 Member [16 JareGodddaiHLitdfh 18 w
Science [18 and 08 Technology 18 (CCST) 8 to 18 request (18 that [18 the 18 CouncB (318 perfc
based [16 study...[that] 18 would 18 help [18 policy [18 makers 18 and [18 the 18 general L& p
whether [16 smart [18 meters [16 present [18 a [18 signifttarit]d éffeists. T 1Blof [16 edlibrsria 18 Hdal:
Member [18 Bill 18 Monning [18 signed [18 onto [18 the [18 request 18 with 18 his [18 own L
2010. 008 O The O city 08 of I8 Mill 08 valley (15 Sisbphdstrent 18 Rasdobhetield Mémbet 18
Huffman’s 18 request [18 for [Iithe 18 study.

18

Approach [18

18

Reflecting [16 the [16 requests [18 of [18the 18 Assembly [didgdenteld ahd5[065Tsdets dgtdatie[ 15
evidence [16 available [18 to [IId5 address:

s
1. [18 Whether [18 Federal [16 Communications [18 Commission [13d (FCC) [1d standards [l
sufficiently [13 protective [18 of [18 publiy [Iidihealth)dlakidakt [18 current [18 exposure L
radiofrequency [ 18 and [18 electromagnetlidd 19 fields.
)
2. 08 Whether [18 additional Gdpeliinbligytandards [18 are [18 needed [18 for (18 smart
other [18 devices [1d that [ 18 are [18 commonly [13d found [1din [1d and 18 around 18
protection [18 from [1d adverse [18 Hebdth [18 effects.

s

CCST U8 convened I8 a 18 Smart 186 Meter [18 Project [18 Team [18 composed [18 of [18 CCST
supplemented [18 with [18 additional [18 experts 18 in [168 relevant [18 fields [18 (see [18 Append
members). 16 [8 The 8 Project [18 Teamwleld idihtified [1B5:00] [TBpeblations [18 and 18 po
smart [18 meters [18 and 18 other [18 devices [18in [18 the [18 same [18 range [16 of [18 emis:
cell 18 phone 18 RF 8 emissions, [18 and 18 contacted [18 over 18 two [18 dozen [16 expert:
emissions [18 and 18 reketedd kdsflddeek [16 their [18 opinion 18 on [dlthe [18 two [18 identific
18

It O&is 18 important 18 to [18 note [1& that [18 CCST 06 has [18 not [18 undertaken [18 prima
these [18issues. [18 This [18 response [1dis 18 limited 18 to [18 soliciting [18 input 18 from O
and [éuatidg (18 available [18 information 18 from [68 past [1d and [18 current [18 research [18
emitted [16 from [18 electric [18 appliances [18 generally, [18 and [18 smart [18 meters [18 specific
contacted [18 provided 18 written 18 input 18 on [18 the [18 issues dxliétsivielg €AST. [16 This [
reviewed [18 by 8 the 8 Project [16 Team, [ dxlpemtsl [Tiihaé IBlklaeed [15 Siebject (18 to [
review [18 process [168 (see [18 Appendix 18 B). 1§ &1t (I8 has I8 also [18 been[ 188 made [
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Two [18 Types [lFodquéddRadiod Effects: [16 [15 ThewmedhAldaad [15 Non
18
Household [18 electronic [18 devices, [18 such [1& as 18 cellular 18 and 18 cordless [18 telephont
wireless [18 routers, [18 and [168 wireless [18 smart [18 meters [18 produce [18 RF [18 emissions. [
may (18 lead 08 to 16 thetelid1 § Ehdffeddsndnld [16 Thermal 16 effeddelh] &b 18 humans [¢
extensively [16 studied [18 and 18 appear 8 to 18 be 18 well 18 understood. 18 The 18 Fed:
Commission [18 (FCC) & has [18 established [18 guidelines 18 to [168 protect [18 public [18 health
associated [18 with 18 the 18 thermal 18 impacts [18 of [18 RF: [18 tissussociténkalihy [18 from
with [J8 radiofrequency [18 emissiphefka5 (18 &@Mects, [18 however, (8 including (18 cumulative [l
prolonged 18 exposure [18to [18 lower Ll levels [18 of [18 RF 18 emissions, [18 are [ not
have [18 suggestedthefiain[18 effects [18 may (18 include [18 fatighibty[ 18] Beaddcieevedd irtd cance:
But [Jd these [/8 findingsHéEh Haldesdidotifidally [ /8 established, [/d and [J& the [Jd mechanisms [
to [Jothedd@! [0 effects [J6 remain MABBitiabdtaln]d research (18 and [18 monitoring (18 is [18 nee
better (18 identify [18 and 18 understamdtHelifbtédaffelfdcho
18
Findings 19
18
Given [18the [18 body [dénefallys £idstaagptedd [ /8 scientific Eg&rbndeddd smart [18 meters [18 ar
similar [18 electronic [168 devices, [18 CASTS [18 finds 18 that:
18

1. The I8 FCC [1d standard [18 provides [18 an 18 adequate [16 fattenmbly of 1616 safety L[l

induced 13 health [18 impacts [18 of [18 smart [18 meters [18 and 138 other 13 electroni
range [16 of 18 RF [II@®missions.

Ldhe [18 potential [16 for [18 behavioral 18 disruption 18 from 8 increased [18 body 18t
only [18 biological [18 health 18 impact [16 that [18 has [18 beeand 18] Scansesttifidg! ¥ 18 ldemc
proven [18to I8 result [18 from 18 absorbing [18 RF [18 within 18 the 18 band Ldof L[
(EMF) 6 that [18 smart [18 meters 18 use. 118 [06 The 18 Federal [18 Communications |
limit (18 on 6 the 16 Standard [18 Absorption [18 Rate [18 (SARJh[Id&Frien 8 ldelledtidhielc
the [16 level [18that [16 has [18 been [18 demonstrated [18 to [18 affect [18 behavior [16
meters, [18 including [18 those [18 being 18 installed 18 by [18 Pacific [18 Gas 8 and [:
the [18 Assembly [18 Members’ [16 districts, [18if [18 installefdctudeeccbiding [18 to 18 the
instructions [18 and [18 consistent [18 with [18 the 18 FCC 18 certification, [18 emit [18 RF
fraction [18 of 18 the [18 exposure [18 level [18 established [18 as1& 18 safe 18 by 18 the

[Tk
The I8 FCC 18 guidelines [18 provide [18 a [18 significant [16 factor [18 bétIId&afety [16:
occur [18 at [18the 18 power 18 levels 18 and 16 within [18 the I8 RF 18 band [18 us
scientific [18 knowledge, [18 the 18 FCC 13 ghidbdirlel d Hififiyostdetdigthal 18 of [18 safety [
against [18 the 18 known [18 théddal [18 effects.

O L[ls
18
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2. At [18 this [18 time [18 thevildnk®id [dléhao [ 19 atiditidn@l [ 16 standards [1d are [18 neede

the [168 public [18 from [1d smart [186 meters [18 or [ 13 other [18 comnibiis [ 16 household

08 No 3 clear 18 causal I8 relationship [18 between [t&&H(Eld ddninsioan [18 hedith] & hdn
impacts (18 has [J3 been [13 scientificalfgf I8 @stakdishéd the [18 mechanisms [18 that (13 m
such 08 a 13 biological [18 impact [16 been 18 clearly [18 identified. [18 Additional [18 re:
understand [18 and [18 verify [18 these [18 potehtidl [18 mechanisms. [18

18
Given 08 the 8 existing 13 significant [18 scientific [ltheti@hihty &fdasount’ tHéraohld i
currently [J8 no 18 generally [18 accepted [16 defiBifsle]s[ddieatiemce]d that (18 additional |
standards [18 are [18 needed. [18 [18 Because [18 of 16 the & lack 18 of 18 generally
not [18 an 8 existing [18 basis [18 from [18 which [$3[td5 ktldhdadds stalitcduidl whist ble 1 1
or [18 appropriftbholutd[ 16 a [18 clearer [18 understanding [18 of [18the [16 biological [15
identifying ddtitional [18 standards [18 or 18 evaluating [18 the [18 relative [18 costs [18 an
standards [18 cannot [18 be [18 determine]&18 at [18 this [18 time.

O 0Os

(18 CCST rakds [18that 16 in 18 some 8 of 16 the [18 studies [18 reviewed, [18 contributor:
questions [18 from & some [din [18 the [18 medical 18 and 18 biological [18 fields [18
biological 16 impacts [18 other [16 than [18 the 18 thermal 18 impact [18 that 18 the [
report [18 ef [[IdNtional [18 Academies [18 identifies [18 research [18 needs [1d and [18 ga
areas (138 of (I8 research (18 to [18 be 18 undertaken [ to-{eldffdtitee xlntd wred dridaredihgt
RF I8 emissions [18 from 08 communication [18 devices, GibegifsiciBdlyneddamamsI8don
that (18 are anmbt [I& addressechd 1815y d0 818 guiddidésour 18 increasingly [18 wireless [
society, [18 smart [18 meters [l&ergolihd sidalifolr I8fBaBR [ 16 emissions [18 to 18 which [
exposed. [18 [18 Concerns [16 about [18 human [18 health 18 impacts 18 of LIS RF ld e
should [18 be [18 cohdilltFedis [ 18 broader[1Id8 context.

s
f‘f’i;f”Sc;entifaca ly Elé k“kk"k:shed’: Elé "genara y Elé accegted Elé sc1ent1ﬁc E[a know edge Dé and El other ds

0o

Health [8 concerns [18 surrounding [18 RF [18 from 8 smart 18 meters [18 are [18 similar [18t
devices 18 that L1d we d use L8 in 08 our 18 daily 18 lives, [18 including [18 cordless [18 an
ovens, [18 wireless [18 routers, s| 18lHaand 13 dewelliesss (18 laptop [18 computers. [18 18 As [18 det
report, [18a 18 comparison 18 of [18 electromagnetic [18 frequencies 18 from [18 smart 18 me
shows [ that [ the 16 exposure [I8®vel 18 is [18 very 18 low.

18

18 )

Ho Ho Has o e IMdle [ e e e (Mo e o e Mo [Ie [Id I L
! NGtional 18 Research [18 Countderfifictr0ns)IB&f [J8 Research [J6 Needs [J8 Relating [J8 to [J6 Potential [J78 Biologicc
Health [J8 Effects [J8 of [J8 Wireless [TAWdmdatiotialn,[ 18 Acadesniéd s0Maemington, [II®D.C. 05 I8

®
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What [1d are [l&sensit 1130 M

18

Smart [18 meters [18 measure [lélattribityes Iddhefutald [ 18 gas, [16 or 18 water [16 as [18 deliver:
and [18 transmit 8 that 6 infalsh@elod IBldigeegly [18 to [18 utility [16 companies. 18 [18 Some
are (08 also 18 designed 18 tuirt@Edaénisrorniaitoreal 18 to (16 the [16 consumer. 18 08 These [
replace [lditienal, [18 analog [18 meters [18 and [18 meter [168 readers [18 with I8 an 18 autom:
expected [18to 18 reduce [16 operating [168 costs [18 forchsts thliidsy dutboandrd 18§ dseatiblly, Figld
2). [I®

18

Os 0O [O& a. 08 Analog LIdiMeteld s 188 18185 Digstal [Al5I8A&tek 16 16 [

18 Jalsls [1g [ls
Figure [ 1815 a) [18 An [18 analog, [18 conventional [18 meter [18 d8dutdé sldAS)()1d 18 digital [18 smart |

18
Each [18 of 18 California’s [18 major [18 electricity [18 utilities [18 has [18 begun 18 dddloying [

18
There 16 are 118 many U8 kinds [18 of 18 smart 18 meters [18 manufactured d by I a I8
including 16 sensors [18 and [168 the [JdtagudidghHalfaddturdd chdovgy [Bcompany [18 while [18 the
communications [16 device [18 (installed 18 within 16 the 16 meter) 6 is 18 manufactured [18
upon [18 the & internal 18 communications [18 device [18 employed, [18 meters [18 are [16 con
wired 18 or 8 in [18 wireless [18 environment. [1®yhkelf§ Fc&hadt]§ dankblérsnddé dskiby 1516 Ger
and & Landis 118+ 08 Gyr 8 and [ use 6 a [18 wireless [18 communications [18 technology
Each [18 of [18 these [18 PG&E [18 meters [18 has [18 two [16 transmitters [18 to [18 provide L
data 08 from 08 thede TH& MBemstideld p18 for (18 the I8 “automatic [18 meter [18 reading” 18
of 18 the 18 meter [18 (and [l&rfdr 56 eadraddiiboathildtd 68 18 the [18 characteristics [18 of [
electrical [18 energy [18 delivered 18 to [18 the [18 consumer) 08 and [18 sends 18 this [18 dat:
collected [ddg [18 with [18 data 18 from 18 many 18 other 18 customers [18 and 18 transmitte
area [18 network [18 (WAN) 18 (similar L8 to [18 the 18 way [18 cell&18 phone 18 communicat

HoHe Ho Ha e IMdle e Mo e [Id Mo e [ e [T [Ie e [ L
*1ely I8 R. 16 (2008) 18 “Supplemental [18 Report 18 on 18 An [18 Analysis [18 of [18 Radiofrequency [18 Fields [
PG&E [18 Smart 18 Meter 18 Program [18 Upgrade [18 System,” [18 Prepared [18 for [18 Pacific (18 Gas 18 & 8 El
Associates, [18 Incobetsdé §76 (18
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18

L1858

Figure [ 181D Simplified [18 depiction [18 of [18 Smart [18 Meter [18 system [18 network. Clahcy 1818r{BR)s 185 show
signals [18 for [18 automated [18 meter 168 reading, [ 18 communications 18 among [18 electric [1d power [1d met
company’s [18 enterprise [18 management [18 systems. [18 The [18 future 18 home [1d access [18 rlekivork 18 wi

18
Smart [18 meters [16 have [18 evotwaticLIId&Fmetel | & KR irlgl ArBddacing [16 meter [)d kddders
to 08 a [18 real I8 time [18 monitoring [18 of [18 power [18 as [18 delivered C&3Tol 86 the [16
obtained [18 G&E [I&Ribleaddld 16 Tell 18 AssociatetHERS Fdpatescribes [16 the [thepédation [13 of
smart 13 merten [IdR6108 fAdpective [18 of , HEMEMMG [16 deployed [18 real [18 tinkdd[18 smart [
The 8 Richard 18 Tell 18 Assatéateibd Hidddephitssd 1816 of [18 the [18 briagt [P depteyedld tadios
by 16 PaRiicéBtad (18 by I8 the I8 FCC 068 for 08 a 08 maximum 8 power dputghits 05 o
928 [18 MHz Chéfhegdd frequency 18 band. (8 In & its 18 inégpelrts] § ik phayirieidtyt (BPG&E
configure [18 the [18 radios 18 to [18 transmit [18 data 18 from [16 the Lduneteld hdditg [18 the
for 18 about (1850 8 millisecoAdkdldding [18 fof 1Bltirtes, (18 the 18 current 18 duty I8 cycle
meter [18 transmitter 18 (that 18 is, [1& the [18 percent [18 of [18 time [1& that 18 the 18 me
1 8 percent, 8 or & in 08 some [8 cases dnitywhiFeisedd R ds] & hoetet 1M EREE fraqulls
percent. TH8 [Udmeans [Jdthat [Jb the [J8 typical [/d stAMR) LBddekewduldin 16 /0cthid /4 Fdnitiait
any [J8 RF [J8 signal 18 BbB/perteastt [ &6 [[the [J8 time. [T [J§

[J8
It Odis [18 important 18 to [18 note [18 that [18 any 18 onémksdf’srhdék netdonktérld ddds [[Bnpar
act [das [dda Ldrelay 18 among [18 other 18 smart [18 meters [18 and [18 utility 18 access
grid [dais 8 fully 16 functional 18 the 18 smart 18 meters [18 wouldichlthbée [THakpecteld [
once 8 every 8 four I8 hours, (18 prolitineaiddite [[Weatt[Eddein [16 a 18 much I8 highe

He Mo He o e IMdle e Mo e e e e e e [T [Ie e [ L
*1ely 8 R. 08 (2008) 18 “Supplemental 18 Report (18 on 18 An [18 Analysis [18 of (18 Radiofrequency [15 Fields [
PG&E [18 Smart 18 Meter 18 Program [18 Upgrade [18 System,” [18 Prepared [18 for [18 Pacific [18 Gas 18 & 8 El
Associates, 18 Inc., 18 October 18 27. I8
http://www.pge.com/includes/docs/pdfs/shared/edusafety/systemworks/rfsafety/rf fields supplemental report

2008.pdf) 015
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cycle. 18 [8 For 18 purposesvé 18 ¥ inchidali§ Hylibtbptical 186 scenario [18 where 18 the 18 sm:
continually [18 transmitting. [18 [8 Even & in 18 this [18 100% [18 duty [18 cycle [ situation
below [1&tHa (18 limitds 18

18

Smart [18 meters [18 are [18 designed 18 to [18 transmit [18 data (18 to 8 a [18 utility [16 acc
ground, 18 on 08 utility 18 or 8 light 18 poles. 18 [8 These [18 access [18 points [1d are L
5,000 [18 smart 18 meters 16 to [18 theckdd ltlbtpolni8 colddemvwe [18 allldHAsimilar 1§ AMR 8t
smart [18 meters, [18 as [18 well [AidGord ehith [[ddacktitionalickids [18 with [18 utilities L8 and L
to [18 wireless (18 cards (18 used (18 inAlrtiitaistdd SHd mathp utddopetate @A, (1662 30Ghe O
900 186 MHz aod 186ahgelfI3& (16

18

In I8 some [16 cases, [15tataughldisd kA& rhddedeEHS[ 18 network, [16 relaying [18 the [16 data [
meters [18 tautiliy thédabtiess [18 point. 18 [168 This 18 may [18 occur [18 when 8 the I8 top
interferes [18 with [18 the 18 transmission [18 of [18 datthd 18lfrantekd 6lal 8 ddintmakt a1 iddnet 131
the 18 relaying 18 of 18 data 8 may 16 occur 16 between 18 one [18 smart [18 meter 6 ¢
to (18 the I8 utility (18 access (18 point (13 (e.g., (18 hops 18 along [18 arhefiéést 1B1da0é (I8 me
relays L18 will [18 also [sid@existl [don [HId&tmmect (18 some [18 smart [18 meters 1138 to [18 utility
18

Many [J8 smart [J6 meters, [Jd including [J6 those [J& from [J8 PG&E, [Jd also [Jd have [J6a [
future [J6 point [1din [Jd time, [J8 will [J& allow [Jd customers [J6to [Jd enable [J/d a [J§ home
allow [Jd increased [Jd consumer [J§ monitoring [1d of [19 electricity [J6 use [Jd and [Jd communi
and [J6the [J/8 future [Jd smart [J& grid. [18 [J8 This [Jd functionality [J6is [J8 important [J§ t
smart [ grid. [J6 [J6 This [Jd second [/ internal [Jd tramsetigted_id ddifar [[1dotdelliviéryhd 16 BF cdnd
reportedly [illd W/ operate [/8 at [/6 a A FIBdved 1ddipduérfrédderdcy [ 10 of [Jd about [J§2.4 [78
similar [J8to [J& that [J8 of [J& cell [J& phones [18 and [J8 wireless [ /8 phones). [J§ [J8 The [
depend [Jd on [Jdthe [ design [thdirdio/homeelaBarret/d df network. [

18

Why [1d are [18 Smart [18 Meters [HooBghgut 15 h€tdifodliidd T

18

It & is [18 anticipated, [18 when [16 fullymartd bp® edéicmiityl 18 dhaetedd { 16 are 16 a o key 16
technology 18 for 18 a 16 “smart 18 grid” 18 that [18is [18 expected 16 to [18 become L[5
and [1& safe [16 (see 18 Figure [183) & at 6 a [18 potential [16 lower [18 cost [18to [18 the
used [18 for [léfrdatingtutdl [16 gas [16 and [16 water [18 consumption). 18 Smart [18 electrical
twoway2 (38 communication [18 between [18 utilities (18 and 18 customers, [18 which [dis [Id e
adjust [168 their 18 demand 8 to [18 price 18 changes [18 that [16 reflect Th#she[18&ndnditdon
user [18 adjustments 18 can I8 help 18 to 18 protect [18 the [18 overall 18 reliability [18 of L
utility 018 customers, 18 and 18 improve [18 the [18 operation [18 and 18 efficiency 18 of 16 tl
grid 008 will (I8 enable 08 grid 18 operatordectdicioy [THlsetypty [[[ddhatahdel d dénaid@ 16816 in (16 re
which [18 becomes [18 increasingly [18 important [18 as [18 more 18 intermittent [18 wind [1& an
resources [18 are 18 added B [18 the 18 grid. 18

18

Figure [déldicts [18 the [18 potential [16 operation [Iddof [18da [18 smart 16 grid.

18
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Figure 18 Hlustratiocohpbobridd[15 of [18 the [18 PG&E [18 Smart [18 Meter [18 Program [18 Upgrade 13
radiofrequency [18 (RF}) 18 signals [18 for [18 communications [18 among [18 electric [18 power [18 meters, [18
ultimately, (18 the [18 company’s [18 enterprise [18 management [18 systems. [dik{$olutde [18 Silver (18 Sp

18
Smart [18 meters [16 will 18 also [18 allow [18 utilities 118 to 18 communicate [18 grid 18 condi
price [13 signals, (18 so [J& that [18 consumers, [18 via iheEHald 8dsiian, [Hdemahdd deldy(sLdh
clothes 18 drying) L8 to 08 a 18 time 6 when [16 kéedtdi@ityoktld k5 béthefieapésttd 18] &rtHel d Ba:
the 18 system. 18 [ In 6 some [18 cases [18 wireless [18 signals [18 interior 18 to [18 the
automatically [18 adjust [18 the [18 heating [18 and [16 ventilation [18 systems 18 and L8 to [18
units. [18 This [18 adaptatiodr]dldtoelidfilpnicé 16 signals [16 could [18 reduce [18 overall [18 electric
customers, (18 improve [18the [J8 utilization 18 of feh@ieide/ablé fddand 1@plaots, (18 and 8 ¢
costs [18 associated [18 with [18 adding [18 intermittent 18 wind [16 an81818 solar [18 resources |
18
While 8 suchtet@ialge [18 of (16 smart [18 meters 18 will (18 take (18 years (8 to 16 fully [
promising [16 that [18 the [18 federal [18 government [18 has [18 required [18 utilities I8 to [16-

Ho Mo He Ha e IMdle e Mo e e Mo e o e Mo [Ie [Id [Id L
infrastructure ihdiides [18 the [J8 Silvélcl®ld dphihBoints HABHEREYs thad [1d forward [18 data 16 from [18 endpoints [18
the [18 utility’s [18 backhaul (08 or 18 WAN 8 infrastructd® (18 into (18 the 18 back [18 office.

The WHEBtyiQ 18 application ihddmotates [16 both [18 utility [18 applicaidésnddd dukh Mdtabidltge (16

Detection ds1d818 well 08 as [08 administrative [18 programs [18 for [18 managingidifscapd drididegrddidg (16 the (18 ne
management [18 for (18 DA [18 communicatidas [18 networks.

The dukdomeriQ 8 web [dfbbesal 18 utilities (18 to 18 directly (18 communicate 18 usage, [18 pricing, (18 and & re
consumers. [18 Silver (18 Skringdhdétivdrld each 18 utility (08 to 08 customize 018 the 18 information £ portrayed L
specific (18 information 18 such 16 as [I8&ate [18 schedules. [18

s
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grid 8 networks, 3 including (18 the 18 UsdAfES [RES kY maart ] B hchdiddiaarthdridtion [T

California I8 Public I8 Utilities (I3Eddiesiskibhjn [18 California 18 have [18 begun 8 to I8 inst:
throughout [18 the [1& state. [18 [18 Some [18 California 18 utilities [16 (such 08 as [18 Sacrame
have [8 received [18 significant [18 federal [t1d fithdieter 18 dcdeplbysmeat [18 from [18 the 18 Ame
Recovery [18 and 18 Reinvestment [18 Act [18 (federal [18 stimulus [18 package). [18 Many 8 co
are [16 actively [18 deploying [18 smart [18 meters [18 as [18 well. [18 Digital [18 smart [18 meter
the 18 fundamental [18 technotegly [[[Btredulid enable [18 widespread [168 integration 18 of [18 info
technology 18 (IT) L8 into [18 the [18 power [18 grid [16 (i.e., 18 the 18 smart 18 grid). I8 Th
summarizes [18 some [18 potential [18 societal [18 benefits [18 expected [18 tdd 16 result [18 fron

)
Table 16 1: [1d Smart [18 Gt 19 Benefits [1d
Consumers 18 Environment 16
s s

1. doki [16 Savings 018 Resulting 118 from &H 1. Widespread Defloyment 18 of 18 Renewable
2. lhdéeased 18 Consumer 138 Choice 18 and (Solar, I8 Wind, [&aRildfid8)Electric [18 Vehi
3. 006 More 8 TransparEintd GIBRetdrmation | (Evs) 16
Control 18 for 18 Cohdimers 2. Heluced 18 Need I8 to 16 Build 18 More
plants [18
3. I8 Reduced [16 Carbon 18 Footprint 18 anc
(via 118 Renewables, 18 Energy [16 Efficiency

Vehicles) 18
Utilities 30 Economy [18
s s

1. [J8 Reduced [18 Cost 18 Due I8 to [18ing 1. drddites 16 Neddket [16 for 18 Goods 18 anc
Delivering [ Electricity 118 and 18 Reduct] New [18 Companies, [18 NEW {18 Jobs)
Manpower [1dto 18 Read 818 Meters. 2. Oswighg 06 Workforce 8 to 08 be 8 Pry

2. Imjiroved [18 Reliability 118 and 8 More 14 Jobs 18
Response 18 3. 118 Reducmpkrddénde [186 on 16 Foreign 1180

3. lhdfeased [18 Customer [16 Satisfaction 18 Dy Dollars [18 at [138lome
Savings [18 andchifi&e {15 5

Source: [J8 [J8 California [J8 Smaft/d( 8 Grid |

18
What [elilth daoliterns [18 are [1d Associated [1deveits? [TESmart [1d M

18

Human [8 health [18 impacts [18 from [18 exposure 18 to [18 electromagnetic [18 frequency [18
depending [18 on [16 the [18 frequency 18 and 8 power [16 of [18the [16 fields. 18 [1& Smai
in 18 the I8 RF 8 portion 16 of [18 the 13 electromagnetic dnhissioestfbddh [ 13 skl (818 the:

+HoHe He o e IMdleo e Mo e [Id (Mo e e e [T [Ie o [ L
>Rk (16 federal (18 Energy [18 Independence [18 and [18 Security (18 Act (18 of (182007 6 directs [18 states (15 t
grid 18 prograhd8 allows 18 recovery [18 of 18 smart 18 grid 18 investments 18 through [18 utility [18 rates, [18 ar
smart (18 grid (18 investments. (16 [8 The 18 American [18 Recovery [18 and [8 Reinvestment [18 Act (18 of 052
smart (18 grid 18 infrastructure EbdSih]& hitflemblidal. 918 see: (18 [18 Congressional [18 Research [18 Service [16 (2007
Independence 18 and [18 Security [18 Act (168 of 18 2007: TI18 A 18 Summary 18 of 08 Major 18 Provisions,” 18 CRS
RL341294, [16 December Hilp:2fenkddy. deddite.gov/public/ files/RL342941.pdf) (I8

® @#Fornia [18 Public [I8 Utilities (16 Commission [18 decisiort2FAPRHIB viapticatlér Z180¥2009). 168 Decision [18 on
and 18 Electric (08 Company’s [18 Proposed [18 Upgrade [18to [I8dhe [18 Smartmeter [18 Program.
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meters [18 are [18 unlikely [thetod[18 iFedieces, [ 185 however [Jdit [J6is [J6 not [Jd scientifically
whether [J8 or [J8 whaothdr#idhe B/ femisliligd [16 organiskdd and [18 potentially, [J8 human [ he:
might [1oTH&8se[ 188 same [18 concerns [18 over [18 potential [18 impacts [18 should [18 apply [18
devices [18 that [18 operate [18 with [168 similar 16 frequency 18 and 18 power 18 levels, 18 ir
cordless [18 phones, [18 televisions, [18 and [168 wireless [18 routers. imidactsld Adfrénd Hiffetteessme [
devices [1dis I3 likely L8 to 18 be I8 a I8 result [16 of [18 differeddes [16in [18 usage LId ¢

18
Thermal ffes 15
Electromagnetic [18 waves [18 carry [18 energy, [18 and 18 EMF [18 absorbed 18 by 18 the 18
temperature [18 of [18 humakhd_Iokvsitie. [IBcont@isstisddl 1818 body [18 temperatures [18 must 18
increase [1d at [ebstd 18d lead [18to 8 potential [18 biological [18 impacts [18 from 18 the
verified [18 effect [18 that [18 has [18 been 8 shown 8 to 8 occur 1§ in 18 the 18 power
meters [18 are [18 designed [18 terdptoocdupdyin 1818 dnlthal [IBdeeding [18 behavior 18 at [18 en
levels (I8 of 084 08 W/kg 8 and 08 with 08 an 08 accompanying’ 18t ore d<HHalaE5 15 boc
exposure [18levels 18 from [18 smart [18 meters [faevedd bl [ tHosehdld dahge [[106Taee [1H
has [18 set bbb [ddtpolvky [18 densities [18 from [18 electroniell 5@ belmds [ [ddehelt [[Hvaherb1818
demonstrated [18 biological [18 impacts [18 occur, 18 and 8 the L8 limits 8 are I8 tens [d ¢
likely (18 exposure [18 from & stdit [18 meters.

18
Non thef#ol Efficts [0
There [16 are 18 emengimg [13 druesld the [18 medical [18 and [18 biologidarmfalfiels [18 about L[
effects [18 caused BBl dddmechanisms [18 of Hérabsiobed (EiBR&inkd 6018 of [18 health 18
impacts [18 from [18 “electromagnetic [18 stress” [18 have [18 been 8 reported, [18 with [18 syn
headache, dnt [ 18 irritability. (18 [16 Some [18 studies [18 have [16 suggestedilé I6hat (18 RF [18
phones [18 may 18 disrupt [18 ctletfhveaicatibhhuman, [HBaehsch [16 may [dkgativietd tds18 other
impacts (18 on 18 humat' *MBhdéolbgd.concerns [18 of [18 brain 18 cancerblld flBkuxidtbdl [16 with
usage [18 persist, [18 there 8 is 8 currently 18 no [18 definitive [18 evidence [18 linking 18 ce
incidence [18 of (315 Bakicé&ldddue 18 to 18 the 18 recent 18 nature 18 of anBEGId8 technolog
exposure (18 are 08 not 18 known. 08 [18 Ongoing [ scidnfifié tb] f3dudyd rl+sti & deiog [15
thermal [J8 effects lohEfremi GIB exposure [16 phohdd rhdditend 1818 smart 15 dntdetspecially [18

HoHoeHeHeHaIMdleo [Ie Mo e e (Mo e o e Mo [Ie e I L
" Ihdrea, [18J.A.,, 08 Adair, D8 E.R., 08 and [18J.0. I8 de 8 Lorge 18 (2003) 18 Behavioral [18 and [18 cogniti
Bioelectromagnetics Sigb! [1EBE3TD (20038

81y I8 R. 08 (2008) 18 “Supplemental 18 Report (18 on 18 An [18 Analysis [18 of [18 Radiofrequency [15 Fields [
PG&E [18 Smart 18 Meter 18 Program [18 Upgrade [18 System,” [18 Prepared [18 for [18 Pacific (18 Gas (18 & [18 El
Associates, [18 Inc., 08 October 8 27. 08
(http://www.pge.com/includes/docs/pdfs/shared/edusafety/systemworks/rfsafety/rf fields supplemental report

2008.pdf) 15

° NBdkova, (15 E., (18 Mé&ltagred 18 and (15 1.Y. MitBekaes [I5(2008) (16 mobile [18 phones [ inhibit (18 53PB1 & f
formation 8 in 08 human 08 stem & cells (18 stronger [18 than 18 in [18 differentiated [18 cells: [18 Possible [18
Hnldronmental [16 Health [18 Perspectives, [18 doi:10.1289/EH$.0900781.

" Niteby, I8 H., (08 Grafstrom, [18 G., (18 Eberhardt, (18 J.L., (18 Malmgren, (18 L., (18 Brun, (18 A., [18 Persson 18
Radiofrequency [18 and [J8 ExtrefmeB@0d/L&dd Electromagnetic [18 Field 6 Effect8rbibGhd 6Bavtiee [15 Blood
Electromagnetic [ 18 Biology [18 and [18 Medidfe 0@ 271515 103

" ARBom, I8 A., [18 Feychting, (18 M., 18 Green, (15 A., [18 Kheifets, (18 L., (18 Savitz, (16 D. [08A., O and 5 A
on 8 mobile (08 phones 18 and 18 tuipislerbidioigk 2038 305,538 00095 6
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the 18 cumulative 18 impacRFLIS dremitegcddld 16 including [18 that 18 of 8 a [18 network [18
operating [18 throughout (18 a 15 &dWmunity.
L18
There 8 culyehld is (18 no I8 conclusive [18 scientific [18 evideteda | 13 d ommibgHdHEo 1616 a 15
between [18 human [ exppsn&siddstd 18lahd [18 negative [18 hdaldhFdrld iitphitsldls reason,
regulators [18moloty[ 188 maked§ [16 be [18 prudent 18 to 8 call L8 for 18 maoce Hidbaseardd [
acceptable [18 huRfadxl@d8ure [18 limits [18 on 6 currently [18 proven 18 scientific [18d and I8 e
known [18thermal [18 effects, [18 rather 18 than [18 on [18 general 118 concerns 18 or [18 spec
and [J8 as [18 yet & thedideen 1518ffelillh [16 questiors [Iddikely [18 take [18 considerable 18 tir
resolve. ThE [18 data [18 that (18 are [18 available 13 strongly [lthedgést [18 effects 1516 &fl dtideR:
absorption [18 on 18 human 18 health, [16 such [18 effects [18 are [18 not [18 se1&18 profound
18
FCC [Uiddines [18 Address [18 Knonain (I3 Treets [18 OnlyphiePétabtileEsN bdd
L18
In 081985, 06 the 18 FCC L6 first [18 established [168 guidelines 18 to [18 limit 18 human [16
thermal [18 effects [1dedf REld d6smrbissions. [18 [18 The 18 guidelines [18 were [18 based [16 on
American [13 National [J8 Standards 18 Institute [18 (ANSI) (18 tRain/B[364®e6 (13 ssshed [3FGC [T
modified 13 its (15 gifitlatides[ 15 on 18 a 18 rulemaking 18 process [18 that (18 began (18 in [
1992 [J3 revisfohBkie [18 ANSI ‘F18¥ntfdlesindings (13 by [15 the [13 National [18 Council (15 o
Protection (18 and 08 Measurementé TH& (lBPY96 [15 guidelines [18 are (18 &I 1 in I8 place
L18
In 08 its [168 rulemaking 18 process [1dto & set [18 SAR 8 and 18 MPE 18 limits[ 1818 the
safety [18 agencies, 18 including [18 the 08 U.S. 18 Environmental [18 Protection [18 Agency [18
Administration. [18 [18 While I8 the 18 FCC [18 guidelines [18 appear [16 to [18 provide da [
known [18 thermal [18 effects [18 of [18 exposure [18to [18 radiofrdgukhdypraotbitheys bibidst
potential [lometdal (18 effects, (18 nor [16 d6° Mbey [ athditiondd {ald understanding (18 of [
these [18 effects, [16 there [18is [18 inadequate [18 basis [18 to [18 develop I8 additional [18 gu
L15
HoHos He Ha e IMdle e e e e Mo e o e [T [Ie e [ L
> N@tional [18 Research [18 Countiertificttans)/ 18 dfdrdh RESS Needs [J8 Relating [J8 to [J8 Potential [J8 Biological (78 «
Health [J8 Effects [J8 of [J8 Wireless [TAWdmtbatiotialn, (18 Academies [18 Press, [18 Washington, 18 D.c. (08 [18
(http://www.nap.edu/catalog/12036.html) I8
® Ad@rican [16 Matid18 Standards [18 Institute (16 (1982) 18 “American [18 National [18 Standard [18 Radio [18 Freque
Warning 18 Symbol,” 068 ASSEGEt®matitute (18 of (I8 Electrical (08 and I8 Eldcddonics [18 Engineers, 18 Inc.
Y |1 6 (1997) 06 “Evaluating [18 Compliance 8 with (18 FCC 18 Guidifing Rddid fierqiddckubdanE |IEdtrEmagsetic [15
Fields,” 08 OET 8 Bulletin [0 8652 Faidieral [¥9Tommunications [18 Commission, [18 August. (18
(http://www.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet65/o0et65.pdf) I8
¥ A@rican [18 National (18 Standards [18 Institute (18 (1992) 18 “Safety [18 Levels [18 with (18 Respect [15to (18 H:
Frequency [18 Electromagnetic (16 Fields, (08 3 08 kHz 16 to [rosRiutlay sdejoushs ENsigsees [TINeREoIEEE s Co
Institute [18 of [18 Electrical (18 and [18 Electroni¢sld 18 Engineers, 18 Inc. [18
'® Ad@rican [18 National [18 Standards [18 Institute (18 (1992) 18 “Recommended [18 Practice (18 for [15 the 18 Mea:
Hazardous [18 Electromagnetic B HEEHS ahits Tlavaicrold ANSI/IEEE {HEEEASE 38 Institute 18 of 48 Electrical 08 and 8
Electronics [18 Engineers, &6 Inc.
Y NOsP [16(1986) 16 “Biological [18 Effects (18 and [18 Exposure [18 Criteria [18 for [18 Radiofrequency [18 Electrom:
No. 186 86 18 (1986), 18 National 18 Council 18 on [lfeRaetiatioh1818 Protection [18 Meas

¥ 1R 06 U.S. 06 EPA 18 confirmed 08 this & in 05 a 8 letter (18 to (18 The [18 Electromagnetic (18 Radiation
(http://www.emrpolicy.org/litigation/case_law/docs/noi_epa_response.pdf) [18
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The 8 FCC 18 guidelines [18 measure [18 exposuravel816 viaysRE 8] 6leldiiSpiecitic[ 1 dradstiption
(SAR) 08 measures [18 the (18 rate [18 of [18 energy [18 absorption [ éreniliién diddhéasured
body 18 wedighkdlld 18 [18 1t 16 accounts [18 for L8 the 18 thermal [18 effects [16 on 18 hurr
heating [18 body [18 tissue [16 atichiting i 1§ltheaedrdniérwildi@daddlddes, [16 suanobilé ak1816
phones, [18 that (08 are 8 used 03 in [ close 5 HéxbbyCl 818 lindidhubddrad 18 Sissed. (15 2
underlying [18 ANSI 18 and 08 NCRP 8 limits, [18 are [18 bhdéd. [[THortIMAE [I50¢HAR Bltdhé thriss
FCC 8 rulemakinkd and 3 still (168 today, [18 behavioral (18 disruption 18 in 18 lab@&ory (18 a
human [8 primates) [16 at [16 this [18 absorption 18 rate [18is 18 the I8 only [16 adverse [
linked I8 to L8 RF 18 at [16 levels L8 similar 18 to [18 those [18 enpriedted]d by ih 18 mart [¢
scientific (13 literd8F&nts (13 by (15 the (13 World [18 Health [J3 Organization [18 and [J3 many |
Europe.?? Zfe JaFcc 05 limit (18 of (15 1.6 13 W/kg (18 provides [18 a [18 significant [13 fact
threshold. [II38 [16

18
Limits L8 on 18 SAR 18 provide [16 thmebhddreasent 18 foof Hdaewposure]d 16 maximum 18 perm
exposure [18 (MERE [18 limits [16 average [18 exposure 18 over [1da [18 given [18 time [16 per
general 18 exposure) 118 from I8 a 18 device 18 and [dis 18 often [ used 18 for Lld exp
human [18 exposure N 1816 told l8eoccur [18 at [18 a [16 distance 18 of 18 more 18 than 620
(10°%) 6 waetdgsibecerdiGeter (18 (uW)chld and (08 accounts [18 for (18 the [18 fact (18 that C
absorbs [18 energy 18 more [16 efficiently [18 at [18 some [18 radiofrequencies [18 than 18 othet
absorbs [nErg@y [18 most [18 efficiently [18 in R308RI 5[NBHzang2d Bl of 1E1HB0L18 corresponding [18
for 18 RF 8 emissions Uarin [[Bahiselifendygd I8lthe [16 most [ stringent. 18 [1& In 16 the
where 08 smart (18 meters (18 operate, (18 including 1595835 Midn anhi lyathd e hd D 2.
range, [16the [18 human [18 body [18 absorbs [18 energyPRdidiis [ effeciédtiyesk|f Hhbddtidtike.

18
The & FCC (18 [MatvPEAS are [18 summarizéd”® Bibiins Bte Flgld b 515 appropriate (18 for [15
of J8the 008 AMR I8 transmitter [18 of [18 the [ad0tntd Witk [18 e 8 mte (18 6ifnéql

Hs Mo Hs Mo e IMdlo [ e e e (e e o e Mo [Ie e [Id L
Y et 6 (2001) 16 “Additional 18 Information [18 for [18 Evaluating [18 Compliance [18 of [18 Mobile (18 and 18P
Human & Exposure 16 to [08 Radiofrequency [18 Emissions,” (18 sop@iiers (16 OET] 8]adtibetidEREESSs (16 (Edition
Federal 08 Communications 18 Commission, [18 June. 18

(http://www.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet65/cet65c.pdf) 18

*° fhdrea, [18J.A., (18.AdAIS ab#5 E15J.0. (05 de (15 Lorge [18(2003) [18 Behavioral (18 and 18 cognitive [18 effects [
Bioelectromagnetics Sgb! [1ERHE3TD (2003

*! dhkppard, (18 A.R, (18 Swicord, (16 M. &L, (08 and 08 Q. (15 Balzano [15 (2008) [18 Quantitative (18 evaluations
interactions CI#w8 biological (18 molecules (16 attbdlEW fricBtmet INB6 (5 (20085

> 1R 06 World (18 Health [18 Organization [18 has (18 reviewed [18 international [18 guidelines 18 for 18 limiting C
scientific [18 studies I8 related 08 to 8 human 8 health (16 impare (18 heldwW 18]coguidelkne (& Hanits 18 Exgon’t [
to (08 have 18 health {8 cdriteqifences wbddiniidb-emfddandards/en/) 08

> dddimittee 08 on 08 Man 18 and [0 Radiation [18 (COMAR) [0 (2009) (18 “Tedmidal sitivieviorradtiom [IdStateme
potential [18 health [18 effects [18 of [18 radiofrequency [18 electromagnetic (18 fields 18 and I8 comments [Tldon [
Health 8 Physics [15-SH@BmR (20098

* HCY5 16 (1997) 16 “Evaluating [18 Compliance 18 with 18 FCC [18 Guidelines (18 for (J&tuomaghdtd fadsure 15t
Fields,” 008 OET 5 Bulletin (0865 Faidieral [¥9Tommunications 18 Commission, [18 August. (18
(http://www.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet65/0et65.pdf) I8

* Ht 6 (1999) 16 “Questions 18 and [18 Answers [18 about [18 Biological [15 Effects [18 and [18 Potential [18 Haz:
Electromagnetic [18 Fields," 18 OET [J& Bulletin 1856 [18 (Fourth 18 Edition), [18 Federal 18 Communications [18 Cc
(http://www.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet56/oet56e4.pdf) 18
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the 18 human [18 bodeveddé&dldrhs ehddgy, [18 and [18 the [18 threshold 18 for 16 the [162.4
home 8 area 18 network 18 communications (18 is (18 consequehti{ @3 Higher, (15 1000 I8 p\

s
PG&E [18 commission2d08 bk (88 by [16 Ridkesatidtsd TElg@pl@émental [16 Report 1§ on I8 An [
Analysis [18 of [16 Radiofrequency [18 Fields [18 Associated [18 with [18 Operation [18 of [18 the |
Upgrade [18 Systelld In 18 this 116 study 18 of [16 PG&E’s [16 proposed [18 smart [18 meter [¢
FcCc 08 limits 18 on 06 MPE [dIdfiddludeetl 1§ 3 lalidfdctdrthe [18 perceived [18 hazardous 18 exp:
times 18 higher (18 than J8thEBE] TR UdlS [dtestimates [18 that (18 the 18 highest [18 expos
meters, 18 if 18 an 8 individual [18 were [18 standing [18 directly [L18 in 8 front 18 of 18 ar
pW/cm? trnsmitting [ &l (0af[@daithe (16 time. (18 The [18 study (18 notes [15 that [18 this ¢
than [18 the [18 FCC /SiDlimit tiddeand 181653 [18 than [18 the [16 demonstrated [18 hazard 18 lev
individuals [16 will 18 betHels iMacdwayolfld from 8 smart [16 metkrEl8hemd [18 (ikitlyin 18 8ehihl
structure) [18 where [16 power [168 density 18 will [18 be 18 much 8 lowentitd8[ 1818 The & h
smart [18 meter 16 system 8 would 18 occur 118 immediately [18 adjacent 6 to 18 an 8 ac
that 16 an 18 individual 18 would 18 be [18 immeakaselyld pdiadjatddtad [8ltbtHeld addlaté al 18 no
located [1825 [18 feet [16 above 18 the 8 ground [ld on 18 a [16 telephone [18 or [16 electri
power [18 density (18 from 08 an 18 access [18 point [18 i¢, [Id%stirhdteabddd {old25 Hel dtithad .4
than [1& the 18 FCC 16 limit. ][ 1818 Fposurklf thdol [dEmawer [18 density [18 from [18 access
estimated 18 to [18 be [18 15,000 18 times 18 less [18 than & the [0 FCC 8 limit L& in O
device. 38 [16

18
The 18 PG&E [18 commissionbg [18 Réguatd (1136 Tels [ ddAdsbasay dnldnl AM®R duby [18 cycle [16
of Llastratting [18 data [18 once 18 evétith & fduesultS Holirsn [16 this 18 very [16 lowl[I88 estim:
However, (18 we (08 are 08 not (18 aware [18 of (18 the [13 justificatioof (B fopeliddiudidg T
do I8 knowrdG8 sHsiis!d 15 averaging [18 of (18 exposure [18 over (806 2] § tdinieBEg pRtE0 (18 perioc
truly I8 be 8 a 8 smart [18 grid 18 the 18 data 16 will 18 be [ transmitted [dat [Hd a
this [18 report (18 we [18 lootad® 8336 {ckh s, (I38xmorsid meter [16 that (8 is 18 stuck din O
constantly [16 relaying, [18at [18a [18 100% thitd Hidyidobs dydtesckddrid 151Bveme [IBIRF [18 emissic
measurably [18 below [6 the 06 FCC 6 limits 18 for 18 thermal [18 effects.

18

HsHs HsHa e IMd e e Mo e e e e e e [T [Ie [Id [ L
*®1iely I8 R. 08 (2008) 18 “Supplemental 18 Report (18 on 18 An [18 Analysis [18 of [18 Radiofrequency [18 Fields
PG&E [18 Smart 18 Meter 18 Program [18 Upgrade [18 System,” [18 Prepared [18 for [18 Pacific [18 Gas (18 & [18 El
Associates, (18 Inc., 08 October 8 27. I8
(http://www.pge.com/includes/docs/pdfs/shared/edusafety/systemworks/risafety/rf fields supplemental report

2008.pdf) Oa
* HEp://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf [IH
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1200 13

FcCc 018 Limit 18
1000 13

800 [13

600 [13

100% O3 if 118 always s on 8
400 18 ®

if O8on O850% s s

200 & E&
Max [18 exposure [18 from smart [18 meterMa® ANtRekpbsure [18 from [18 smart [18 meter [

transmixer (8 at (18 5% 18 duty 08 cycle 18 transmixer 18 at 18 5%, [18 50% Dé:ﬂ Os 10t

o s L ]
0 s 500 (08 1000 08 1500 08 2000 18 2500

Frequency [18 (MHz) 18

L18
Figure [165. 08 [& FcC 08 maximum [ permissible [18 exposure [18 limits [18 on []8 power [18 density [1dr
body (08 can & safely [18 absorb [18 moredukheiesrgf 181836 THa Highestimdfed (18 maxinaulalb@ddosure (15 f
AMR [J8 transmitter (18 at [185% [18 duty [18 cycle [15 (ifegtitidoraisEdonimldes/da MBLE A8 EShieof (15 the
limit. (08 Even 18 if (08 a 08 meter [18 malfunctioned []&endil3é& raasnhits sidckn g dakie) T3 &jways
exposure [18 levels [18 wosaidf bl hds [Farahidlildian [16 AMR [J8diBhABceM AN [ 16 transmilttk¥ 16 a [16 5% [18
duty (18 cvhl [18 level [18 wordd[ 1ddbd 18lthas1@pcd 1818fimle thld &dd AC® (16 limit [18 if [18 the [18 transmitt
Exposure [18 figdeewvddd 18 from [1d November [18 2010 [18 Electric [18 Power [18 Research [18 Institute [18 (EPRI)
entitled [18 “Radio [18 Frequency [18 Exposure [18 Levels .E1dB®m [18 Smart [18 Meters”

Max. [18 permissible [18 exposugaM/ahtMPEP (18 (

L1

18
Power [ddsRy [16 (and [18 Exposure [13 Level) [ 18 Declateaceld Rupidly [18 with [16 D

18
The 18 power 18 density [18 frosp LI emarkd btBeneltdd devices [18 that [18 emit I8 RF, 15 falls
distance. [16 [Bolkigreees 1616 this [18 affect [18 for 18 an 18 example I8 smart 18 meter. [16
maximum [18 exposure [18 level [18at [18 1 vl fodd d 1816 dontGDIA Bbist i SUarod(EHdS 15
below [@3kAd FCC (18 guadfinés [16 distance [18 of [18 dbo idEmtR (I Befepbsure [18
approaches [18 zelrdd [16

HeHa Hs Ha He IMdleo [ Mo e e Mo e e e [T [Ie o I L
** HPRY [15 (20R8¢i&1E16 Frequency (18 Exposure [18 Levels [1§frbnd flitSioad sBentdie tEdd Restitute, (16 November [
2010. I35 s
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Figure [J8® [18 Power [18 density [15 from 18 a [18 sample; " 5\ nstEidtencidd & siier 509 IFGHAH &S cycle.
smart [18 meter 08 AMR [18 transmitter deldipesvbd Slrhpolnsitld with Thld diddareeid (18 drop 18 of [18 power [1d
with [ distance [li¢uié®s&18 law) (18 is [18 similar [18 for [18 various [18 duty [18 cycles[II38 and [14 diffe

18

Comparison [ldexkrbddagnetic [ 18 Frequencies [1d from 18 Smart [15 Metess [[I136 and [18 Other [
18

Health d&eors [16 surrounding 18 RF 6 from [16 smart [18 meters [16 are 18 similar L8 to [
devices 18 that L1d we 8 use L8 in 16 our 18 dail;meBbditdEphdddnclidthgitrddncrelldskd [18 an:
ovens, [18 wireless [18 routers, (18 hair (15 degelied 18lardptad Widlessiplders. (16 [

18

In 8 aoldit 18 to [16 slight [18 differences 18 in [18 frequency 18 and 18 power 8 levels, [181\
of L8 RF 8 from 18 these [18 devices, [18 the [18 primary [18 difference [18 among [16 them |
phones, [18 for [18 example, 118 are 18 often 8 used [18 for 18 many ElEldithetels 1§ thatsé 16
of da & day, U6 and 18 held [18 direckyd [18 next 18 to 18 one’s [18 head. 18 [I8

18

For 18 perspective, [16 microwave [18 ovens [18 operate 18 at 18 a 168 similar 16 frequency I
smart [18 meters [18(2.45 18 GHz), 6 and 18 the 06 U.S. 18 Food [18 and [18 Drug 18 Adm
levels [36 th1d are (18 five (16 t00@s [BumEHEBF65 (15 the 18 FCC I8 limit (I8 for I8 smart |
devices [18 operating [18 ai’ Wiiiess [[38Gduters (I8 abiBEddment (18 produce 18 radiofrequenc

Ha Has L e M 1wd e [Id e (Mo (e e e e Mo Mo o [ e L
* HPRY [15 (20R8Yid1E6 Frequency [18 Exposure [18 Levels [1§frbad flbtSroal slBowetEds Research [18 Institute, 18 N
2010. 8

* fOs, 06 “Summary 8 of (18 the [18 Electronic [18 Product [18 Radiation [18 Control [18 Provisicetic I3&f [15 the |
Act,” 08 U.S. (08 Food (08 and [18 Drogtdddidministzativhed Ekioh- - G
EmittingProducts/ElectronicProductRadiationControlProgram/LawsandRegulations/ucm118156.htm) 18
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fields 08 of (18 akihdsI1s5,002. Tl I&Mebible (16 in (18 metropolitan [18 areas [18 are [18 exposed

radiofrequency [18 from [16 radio [18 and [18 television [18 antennas, [18 as [18 well, [18 although

population, (18 exposure 8 is 18 quite (18 low, (¥ aldiihd (05 0.005 I8 uW 8 /em
s

5000
4500
4000
3500
3000
2500
2000
1500
1000

500 [

Maximum [
Minimum 18

L1
Os

Figure [JdE®parison [RedfoiB@di@Gncy (18 Levels [15 from [HéeVakikiih [TXsab
L18

Note: (18 Exposure [18 levels’ Hbtimed] d jd\ffom [18 Table 162 8 and Hd’cohl@BedrtIBiom [

meter [18 figures [18 represent [18 100% [18 duty [18 cycle [18 (i.e.,, [18 always [16 ohJd 18 as [l
L18

HsHeHs Ha He IMdIeo e Mo e e e e Mo e [T [Ie e I L
1 “RilioPrefi@ncy [18 Exposure [18 Levels [18 from Wdtsm&rd AdgemdtdF sy 18 Rob [J8 Kavet [J8 and [J8 Gabor [J73
Electric [ 78 Power [J& Research [J/5 inboitetebdr/dRPRITE /6

* Holder, (18 K.R. [08 (2007) 18 Radiofrequency [18 exposure [18 from Ets3lietechalSgmEl 515 utilizing 18 Wi
Physics, (18 vol. 0892, (08 No. D@3 S d/arch, (08 pp. (16 280

* dehdnidt, (16 G. & et & al. 15 (2007) 18 Exposure [18 of (18 the [18 general [18 publids18 due 15 to [18 wirel
Places, Aokfiation [79 Protection [J78 Ddsiéhwby 16 123, (08 No. (08 1, G gE® 06 June 0811, 08 pp. 0548

* BB 16 (1986) 18 The [08 Radiofrequency [18 Radiation [18 Environment: [18 Environmental [18 Exposure [18 Levels
Emitting (08 Sources, (18 ERBTNEEYILYU.S. 06 Environmental (08 ProtectionC 188 Agency, 18 July.
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Table [182: iB@#dehay [18 Levels (18 from [18 validlis [18 Sources

Os
Source [16 Frequency [16 Exposure [18 Level Distance [18 Time 18
(mW/em?) (6
Mobile dbhlghe [18 900 18 MHz, I8 1€ 1—5 8 Ar Oskds During [18[chal
Mobile dhighe [18 bas 900 18 MHz, (18 1&  0.000005—0.002 [ 10s Odto Oda Constant 18
station [18 thousand [1& fedd
Microwave [18 oluésh 2450 [ls MBE ~50.0570.2%4 2 & inches2 18 During I ke
Local & area 8 nke 2.4—5 s GBa 0.0002—0.001 & 3 5 fets Constant [18 when
0.000005—0.0002 [T nearby [18
Radio/TV [18 broadda: Wide [18 spectfdd 0.001 I8 (highest (1 Far 18 from [18 sot Constant [18
population) [ most [18 cakd$)
0.000005 [18 (50%
population) [18
Smart [18 mdidd 900 18 MHz, 0824 0.0001 I8 (250 [Ia« 3 6 flesd When 8 in 8 pr
duty (18 cydldp [ Os during 18 transmissic
0.002 Os(1 Osw, [O&
cycle) Ik Os
0.000009 I8{(250 T [ O [e fedds
1% 68 duty B8
0.0002 D&sw, C
duty 18 cyfled
s

Source: 18 [18 Electric [18 Power [18 Research [18 Institute [18 (EPRI), [18 Radio [1& Frequency

Spatial (18
Characteristic [18

Highly 18 localitdé
Relatively Uniform [d¢

Localized, O&mofG
uniform [18
Localized, O&nofEG
uniform 18
Relatively [18 unifdrié

Localized, O&nodtG
uniform 18

06 Exposurd 18 Levels 15 from
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What [1dis [16 Duty Hdd Cldie Dioks andb it [ 16 Affect [IddHuman [18 Health?

;Duty‘; DS cyc e Elé refers Dé to Dé ’che s fractzan Elé ef k Dﬁ txme DES s E& dewce D& is E!a ’cransmlttm. Os Os
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What [1d Abapbsuitd 16 Levels [13 froof [15 Métbi¥FBdnld and [16 from [18 Just [ 18 Behind 18 th
Meter? 18

18
In O8a 08 November 182010 3 study [18 Electric (18 Péwiteld 18 Bdestech [[ddenpoture L1 (ER
from [Bark of 18 W15 18 afeetsld mW 18 power 18 level 18 at [18 one [6 foot 18 distanc
bank énafrt[ 188 meters [18 located [ at 18 a [18 multifamily [18 building, (18 such & as 18
exposure [18level [18 was [16 equivalent 18 to [16 BEEHL 16 of [16 the 18 FCC [16 standard.

18
In 08 the 8 same 8 study [18 EPRI [lémaebddredeteddleddosare kgt HEN ikt hester [18
panel [18 box [18 isirhdBtedetspidsanithd [16 on [16 the [18 opposite [IBH&Ed 5508 dF 1§ Hithe 186 |
cycle [16it [1dyielded [1dan [18 exposure [18 of [16 onBuémd 0D3a% [[165160% 18 teelutyd [FlEcycld
always [18 transmitting), [18 exposure [18 at [18 eight [18 inches [16 behind [18 th& 1818 meter [

18
Is théd [ 16 FCC 13 Standard [18 Sufficient [ldetdtH?1d Pdotect [18 Public [1d H

18
The 08 FCC 18 guidelines [18 do [16 provide [18 a [18 significant [18 factor [18 of [18 safety [18
currently [18 understood [18 human 8 health [18 impact [16 that [18 occurs [ at [18 the 18 p
frequency [18 band shlidthatd meters 18 use. 18 8 In 08 addition 18 to [18 the [16 factor ¢
guidelines, 16 at 16 worst, 18 human [18 exposure [16 to 18 RF [bpfmating 18 khetrtl 18 &veatdrl
50% [16 duty Wil dyldebé 1818 significantly [18 lower [18 than [18 the [18 guidelineedkdd (188 While
to [18 understand [18 potetrited(Bl dddreffects [16 of (18 exposure 18 to I8 RF [18 and [18 effect
prolonged [18 exposure [18to [ several [16 devices [18 emitting 18 RF, [18 given I8 current C
guideline 18 provides [18 an [18 adequate [18 margin [18 ofriddl shfietefelddigainst [16 known 18

18
Are [13 Additional [18 Teshelfagy[ 15 Standamisddd® K15

18
The 08 FcC 8 guidelines 18 protect [18 against [18 thermal [18 effetsefiialof 1Bl&fRictE 1Bk post
have [18 been [18 suggested, [18 and [6 additional [18 research [18is [dsnmediitallyd kdd[ 18 bett
validate [18 themld[16 [1&

18
Given 18 the [18 scientific [18 uncertaintheti@brolhdf@EAsrall (16 RF (18 emittingl §38 daidiphient
time [18 there 8 is 18 no 18 clear [1& indication [18 of [lémiglat, [t ddd bd§, Nelthedditidnal
is [16 there 18 a 8 basis [16 from whavhidd typeso TIddbndE stamdlakdd [18 could [18 be [18 he
appropriate. Witholutd[ 16 a [18 clear [16 understanding [18 of [18 the [16 biological [18 mechanisms
benefits [16 of [18 additional fold ktlanRiBrdddlddnitting [18 devices [18 includingot 18 1siviaet L1188 meters
determined [16 at [13 tHid 16 time. 18

18

Ha s s s Tl TTHd e [Ie e e [ [ [Ip [y (o (o [ [ [Id L

35 epRD 15 (2010) 06 “A 08 perspectigdiehtd dddddpadive [15 associated [18 with [18 residential [18 automatic (18 m
technology,” [18 Electric (18 Power [18 Research [15 Ihst@ute, (18 February.
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Public [18 Information [18 and [BEducation

18

It O&is 18 important 18 that [18 consumers [18 have [18 clear 8 and [16 easily [18 understood
emissions [18 as [18 well 18 as [18 readily [18 available [18 access 18 to [18 clear, [16 factual Ll
known [18 effects [16 of LIdRF 8] deeimissiqds fidislal 18 strengths [18 and [18 distances [18 from [
commonly 168 found 018 in [IESur [18 world.

18

Equipped 18 with [18 this 18 information, [18 people [18 can [18 make 8 knowledgeable [18 jud
prudently (18 minimize [J8 possible [detisks dhtd tdsthaith&dd familzeg 18 dytdndeuddt G

compliant [18 devices [18 at [18 known Elibsafdd[déodiktahddswill [18 be [18 better [18 able [16 to
field [18 strengths 18 of [168 various 18 RF 18 sources [18 in Llthobile(dlf@mesryddd diddteiavirdme
blankets, [168 clock [16 radios, [18 TV [16 anddad fadonétisomidupenser [18 lines, [18 microwave |
etc.). 18 An 8 ongoing 18 regularly [18 updated [18 source [18 of [18 unbiased [18 information
research, [18 both [18 proveetikiEsded JBldscausal (18 effects [18 being 18 studied, 18 if (18 pre:
independent [18 entity, [doowideld [8ldonsumers [18da [18 credible [16 and [16 transparent [18 sour:
obtain 18 facts [18 about [18 RF [18in_I8l6 our [18 environment.

18

CCST 08 icurtantbr didlilfe (18 of (08 a [18 single GieddBEE85chhseithef 18lapnformation [18 which
are 16 able 18 to 18 endorsd 1818 as [18 impartial

18

Alternatives [ WVibcelésk® [16

18

Assembly Médnber Hufman [18 has 18 inquired [18 about [168 potential [18 alternatives 18 to L1 v
communication 18 with 18 smart 18 meters. [18 [18 There & are 18 currently [18 several [18
data [18 from 18 some [18 smart [18 meters [18to [18 the [16 utility redSrodtripgnl]d ddeFhédd [
a 08 power 8 line 008 or (18 wired [ thopt@HEId%phbh® cbdd lahes)d dabfinet 16 [18 Each o n
tradeoffs [18 among 8 cost [18 and 18 performance [18 (e.g.,, 8 how I8 much I8 data & ca
The 18 ability 14 tkddshiissiva [18 protaltelnblive th18 16 wireless [18 depends [18 upon 8 the [¢
configuration 18 of 08 the 18 meter [18 used. [18 Some [18 existivigBiCd dtharhile]§ Heitherd 181é&
would 8 have 18 to 18 be [18 modified [18 or [18 replaced. [18 [16 The 18 communications L[
The 8 current [16 PG&E [ldimet®psirigld ddecdnmhdnainidéti®ns [18 board [18 that 18 only[ 1818 suppo
protocol. [18 [18 SilverSpring [18 or 18 another 16 vendor 18 could [18 provide 16 an [18 alter
such [16 wemeahiéd [16 and [16 cost THE dfféctaleted1818 costs [18 of 18 an [16 alternative 18 ap
need [ldetd ISlfactored 18 into [16 the [18 decision [18 making [18 process[ 188 related 18 to 18
C1s

If (16 future [18 research [18 were [18to [18 establish 18 a [18 causal [16 relationship [18 betwes
human [8 health [18 impacts, [18 industries [18 and [18 governments [18 worldwide [1d may [t
choices [18 about [18 practical [18 alternatives [16to [18 avoid 18 and 18 mitigate [18 such [d ¢
affect [18 the 16 widespreambbiltspidénds] 5ol kdddiess (18 phionBSHadiveés, (18 smart (18 meters, [
walkieTtal ki€ [18 microwave [18 ovens, [18 and [18 many [18 other [Bdmedyiteniltnpdiddes O
If 06 such 8 a 068 hypothetical [18 scenario [18 were [18to 18 occur, 18 smart [18 meters [¢
nonwirBidss tiddsmission [18 of. [Hddtdd However, (18 retrofitting (18 millions [18 of ‘L& &nart ¢
wired [18 technology [18 could [18 be [18 difficult 18 and 6 costly. [18 [8 Perhaps [18 more L
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meters [18 would 18 not [18 address [18 the [18 significantly [18 greater [18 chatherigle [I@present

phones [18in 18 use I globally. 18

Lo

Key [16 Factors [18to [18 Consider [ 16 When [18 Evaluating [18 Exposure [18 to [LId&adiofreque:

L16

1. 06 [& Signal Bd&requency

Compare [18to 168 devicdsld 18 in
900 18 MHz 8 band 18 and I

Frequency [18 similanohii@ t&1816

phones, CHFWEIS laptop 18 con
walkiettalFE& 68 baby 18 moni
microwave [18 oveld

2. 08 & signal 8 Strength (18
(or 168 Power [18Dknsity)

Microwatts/square [18 centimdiiF
(uW/em®) 8

Meter & signal 18 strength [
compared [18to 18 other (168 d
above [18

3. 08 [I& Distance Blfrom [18 Sig

Signal 18 strength 18 drops 16
(doubling didtance 18 cuts 18 pow
density (16 by TI®four)

Example: [18

1 & #3836 [/ EdD
3 O& A0&I8s [y Edd
10 s dEisols pw/Eds

4, s [& signal T Duration

1 Exi&nely (08 short 108 amount |
(2.05.0%,G06 mdxg 08

- NGEG6 rRF 1638585GIA16/0516 the
(over [16 23 [18 holuitd/day)

- &6 16 overlodletbr 186 whel
comparing [18 deviddd

1 ShEEG 8 duration 08 combinec
weak [18 signal & strength [
exposures [18

5. 08 [O8 Thermd&16 Effects

- ScEBfic (16 consensus (16 on [
effects (16 from 8 heat CId atl

1 FCEE 16 “maogigdf@hG (16 limits
times [18 lower 18 than [II&th
exposure [18 I&}&!

1 Tyfd 08 meter 18 operates
times [18 less 08 than 18 FC(
3,500 8 times 8 less 08 th
demonstrated [18 hazard [18l¢

6. 8- thefibun s Efféds

- thd@Glusive [18 research Tais T

1 NJEG6 established RoBEEEG¢
pointing (18 to 18 negative 18}
impacts [18

Continuing 18 research [lddéed

L1

SB GT&S 0481555



Conclusion [18
18
The 8 CCST I8 Project [18 Team, 18 after [18 carefully [18 reviewing [18 the 18 available [18 i
science [18 on [18 health 68 impacts [18 of [18 radiofrequency 18 from I8 smart 18 meters [18
subject [16 matkéderts, [18 concludes [ldthat: [18
s
1. The I8 FCC [1d standard lkcildrpralyditdptdd [Idfactor [16 of [18 safety [1d against [18 kn
thermally [1d induced [18 health [18 impacts [1d of [18 smart [ 18 meters [18 and [16 othe
same [1d range [18 of [18 RF 18 emissions. [ 18 [1d Exposure L1d teektld [66dhom [ldHtre:
thresholds [18 for [18 sucH 1519 effects.
18
2. There [Lidid 18 evidence [18 that [ 13 additional [18 standards [1d are [1d needed [1dto L[l
smart [16 met8d&
18
The 8 topic [18 of 18 potential [18 hrekixldotdiendaldsn[IdFgenelald 18 inclilflE 1818 the I8 sm
exposure [18 levalsldrl Sl meters, [18 continues [18 to TH®beld ddpafrt[ [3& basefnd been [18 devel
provide [18 readers 18 and [18 consumers [18 with [18 factual, [18 reldubht [18 information 18 ak
18
¢ Scientific [18 basis [18 underpinning [168 curdrdét [18 RF I8 limits
* Need [&for [18 further [18 research [18into [18 RF 13 effects
¢ Relative [ldmea (18 of 18 RF 18 emissions [16 from [da [18 wide 8 array [18 of L8 dev
world 18 (e.g., 08 cellular (8 and [18 birdB&BdEdited)ohsd, |dptdp 18 computers, [18 baby
monitors, [18 microwave [1d ddens).
18
CCST 8 encourages [18 the [18 ongoing [18 development [18 of [évailbideed 18 Ehsodrt®sldéad b ol
facts [18 for [18 public 8 information [18 antbdsEfsldatposifaly [T [18 weitten (18 reports, |
frequently [18 asked [18 questions [18 and 18 answers, [18 graphics, [18 and 18 video [18 demon:
consumers [18 with [18 factual, [18 relevant [18 informbtitter [IIddnittddrdtandhidhl 8RB dold dffects [16
environment. [18
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Appendix [Jdlattbdd [ebfuRsting [15 CC3P

STATE CAPITOL COMMITTEES
P.O. BOX 942849 (Aﬁ ﬁﬂmh Ig CHAIR, WATER, PARKS AND
SACRAMENTO; CA 94240-0006 . . e S WILDLIFE
(816) 319:2006 @ I f’ [ NATURAL RESOURCES
FAX (916) 3192106 Surorg éiﬁgtﬁ ature UTILITIES AND COMMERGE
DISTRICT OFFICE

SUBCOMMITTEE NO:3

3501 CIVIC CENTER DRIVE, SUITE 412 ON'RESOURCES

SAN RAFAEL, CA 94903
{415)479:4920
FAX (415} 479-2123

ASSEMBLYMEMBER, SIXTH DISTRICT

July 30, 2010

Karl Pister, Chair

Susan Hackwood, Executive Director
California Council on Science and Technology
1130 K Street, Suite 280

Sacramento, CA 95814-3965

Dear Chair Pister and Ms. Hackwood:

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

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

Critics claim, among other things, that FCC standards are not sufficiently protective of public
health and do not take into account the cumulative effect of radiation exposure from a growing
number of sources and devices, including continuous exposure from some sources, For'example,
they cite a Jetter 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 carrent exposure guidelines are based on the
effects resulting from whole-body-heating, not exposure of and effect on critical organs
including the brain and the-eyes." Therefore, they argue the "safety" standards were not designed
to protect the public from health problems under the circumstances which the meters are being
used.

Printed on FAecycled Paper
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Letterto Karl Pister and Susan Hackwood
July 30,2010
Page 2

An independent, seience-based study by the California Council on Science and Technology
woitld help policy mukers and the general public resolve the debate over whether SmartMeters
present a significant risk of adverse health effects. Toward that end, 1 request that the Council
specifically determine whether FOC standards for SmartMeters are sufficiently protective of
public health taking into account current-exposure levels to radiofrequency and electromagnetic
fields, and further 10 assess whetheradditional technology specific standards ave needed for
SmartMeters and other devises that are commaonly found 1 -and around homes, to ensure adequate
protection from adverse health effects,

Thank you for your serious consideration of this important and fime-sensitive request. Please do
nod hesitate to contact me if 1 can be of assistance going forward

Sincerely,

R
JARED HUFFMAN
Assemblymember, 6% District
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Septernher 15, 2010

Karl Pister, Chair

California Council on Science and Technology
L1360 K Street, Spite 280

Savramento, CA 95814-3965

DPrear Chair Pigter:

This Tetter 15 to formally request that 1 be included in the response from the California Council pn
Setence and Technology (CCST Y regarding the health safety evaluation of the npew electronic
metering devices, otherwise known as Smart Meters, currently being instialled by Pacific Gas and
Eleetric Company (PGE&E)Y which will beavailable by October 15, 2010,

Mumerdus copeernsand questions have been raised by PG&E customers throughout the siate; as-well
as-local government entities such as the County of Santa Cruz, the Ciy of Capitola, Citv of Santa
Cruz, City of Scotts Valley, 3

andd the City o Watsonville, relating to potential health effects ol the
radio fequency (RFY emitted from Smart Meters,

As vou know, the federal Energy Independence and Security Actof 2007 required gach state o
imitiate & smart grid systeim. In response to this Tederal mandate, the State ol California enacted
Senate BilL 17, Chapter 327, Statutes of 2009, granting the California Public Udlitdes Commission
CCPLCy smuart grid oversightauthority. While the CPUC has authorized PGEE 1o install their
curtent smart Meter system, CPUC has notaddressed the question of whether the RF gmissions from
Smart Meter deviees have potential health impacts:

iite POSE maintains that Smart Meters comply with the Federal Communications Commission

OO salety standards, theee 18 81l public concern that the FOC standards di not sofficiently protect
the public’s bealth and do not take into account the cumulative effect of radiation exposure from the
srowing number of sowrces and devices emitting RE,

The scientific evaluation by the California Council on Science and Technology will help to inform
both elected officials and the public about the safety of PG&E’s Smart Meters and Tappreciate the

Couneil taking the time to assess this veryimpartant issug;

Thank vou for vour time and assistance on this issue.

smeerely,

Ferievaet oy #

L1o
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September 20, 2010

Karl Pister; Chair

Susan Hackwood, Executive Director
California Couneil on Science and Technolopy
1130 K Street, Suite 280

Sacramento, CA 95814-3965

Diear Chair Pisterand Ms. Hackwood:

On behalf of the Mill Valley City Council, 1 am writing to support Assemblymember Jared
Huffinan’s request for a study by the California Council on Science and Technology (CC8T) to
specifically determing ‘whether Federal Communications Commission (FCC) standards for
Pacific Gas and Electric (PG&E) SmartMeters are sufficiently protective of public health,

This request is in response 1o the many concemns and-guestions that have been raised by Mill
Valley residents relating to potential negative health effects from SmartMeters. - Mill Valley
residents have expressed their concerns that these devices, which are regulated by the California
Public Utilities Commission (CPUC), emit levels of radiation that may be harmful to public
health, especially ‘with consideration 1o the Tong-term and cumulative impacts of the devices,
The CPUC maintains that SmartMeters emit radiation well below the FCC-established safety
standurds, and have therefore not ordered PG&E to halt the installation of the advanced metering
devices,

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

The City of Mill Valley City Council therefore join Assemblymember Huffiman in requesting the
CCST undertake a study to specifically determine whether FCC standards for SmartMeters are
sufficiently protective of “public health, taking into account current exposure levels to
radiofrequency and electromagnetic fields, and further 1o assess whether additional technology

1
Citg-of Mill Valley, 26 Corte Madera Averivie: Mill Valley, Califormia 94941 » 4159884033

L1o

SB GT&S 0481560



specific standards are needed for SmartMeters-and other devices that are commonly found in and
around homes; 1o ensure adequate protection from adverse health effects.

Thank you for your consideration.

Sincerely,

Stephariie Moulton-Peters, Mayor

City of Mill Valley

Ce: . Mill Valley City Council
Assemblymember Jared Huffman

Joshua Townsend, PG&E Public Affairs Manager
Marzia Zafar, CPUC Business and Commuinity Outreach Division Manager

L1o
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Appendix [HFBbfect [18 Prodebs
18
CCST 18 Smart [1d Meter [13 Projed¢d [18 Approach
Assembly [18 Member 8 Huffman [18 (Marin) 068 (July 0830, 08 2010 6 letter) L and
Monning (Bddta [18 Cruz) 18 (September 16 17, [18 2010 18 letter) [16 requested [18 CCST’s [
determining 18 if [18 there 18 are 18 health [18 safety [18 issues [18 regarding [18 the [1d n
installed 18 by [18 the [16 utilities. 16 In 18 addition, [18 the 6 City 16 of [18 Mill [I8 val
(September, C1DPAI8 in (18 support 18 of 18 Mr. 8 Huffmantet@i@)rdaldest. (15 (Appendix L
18
The 8 CCST 8 Executive [18 Committee [18 appointed [16 a [tHaSnhaiisdwd Mé&tere [[IdProject
development 18 of 18 a 6 response [1d on LIskh& [16 issue 18 (Appendix [18 C):
¢ Rollin 8 Richmond [Brecident [18 Humboldt Uhiverstey, (185 €30
e Jane 18 Léwgociald [16 Director [18 at [168 Large, [18 Global [18 Security [18 Directorate
for [18 Global [18 Security [18 Research [18 Lawrence [18 Livermdrk [18 National [18 Lab:
¢  Emir Mbtari, [Ddan &fl&dgineering ddd Cdthputer $cidnce, Cddfornia Sthie [16
University, Satdamento [16 and [18 Director [18 of 16 the [18 Califéddia [18 Smart 18 Gr
e Patrick 18 Mar@&ectold [16 CITRIS U6 @ [d&®anta [16 Cruz
¢ Ryan 18 McCarthy, [18 2009 18 CCST [18 Science [18 and [[I®Technology [18 Policy [18
e Larry [16 Pape@, [I& PQR, 16 LLC, 18 mgmt [Mconsulting 18 firm
¢ David Widickoff, [ASistant Arédessor dfldRil#ethics dnkJoldety, Dddartment dE1& 18
Environmental [18 Science, [18 Policy [16 and [18 Managemlént, [18 UC [18 Berkeley
¢ Paul Wight, Didector, UQ&eliter fbddhfidrmation Tletinology Rek®arch ih thé8[ 16
Interest [18 of 18 Society 188 (CITRIS)
18
In 08 addition 18 to [18 those 18 on [18 the [Begrdjdétoldd tekhtwblf (862646 apbteehnical
experts [18to 18 contribute [18 their [18 opinion 18 to 18 inform 8 CCST’s [18 response. [
from & a 068 variety 118 of 16 sources [18 and [18 were [18 vetted [18 by [18 the [18 Smart
were [1d made 8 to I8 include [18 both 13 bintigical 18 lénahd 18 lénghyseral [d sxid 16 help L
provide [18 broad [18 context [18 and [18 perspective [16 to [18 the [18 response. 18 Many L[
indicated [18 they 16 did 18 not I8 time 08 to 18 provide 18 a [18 written [18 response L
references [18to [16 additional [16 experts [18 and/or. HIdditérkiurel 13 dcfar [[Barpiets (13 ide
were [18 not [18 asked [18to [18 contribute [18 due [18 to [18 affiliations [18 that [18 were [
Experts [18 were [18 asked 18 to [18 provide [18 written [18 comment 18 on 6 two & issi
other & experts, 18 and 18 to [13 suggesdd 18 Siteratuld® révidwheat. [IdsHald Appendix 18 D |
list 18 of [18 those 18 experts [18 who [18 prolitted [18 written 18 comment.
18
Smart [18 Meter 18 Project [18 Team [18 members [18 and [18 the [18 experts [18 providing
completed 18 a [16 conflict [18 of [18 interest [18 disclosure [168 fornoulds tdd ctdatevdals[ 18 an
the 18 potential [18 perception L1d dd [16 a [18 conflict.
18
In 08 addition 18 to [18 written [18 and 18 oral 18 input 18 from [18 technical [18 experts,
reports [18 and [18 other 16 sources [18 of 18 information 18 to 8 inform [&the [18 final
found 18 listed 118 in £ I8l Ampendild &ds 16 a hitld f€63t. lidfbrogbsitésmald/. [1d
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18
Peer [18 Review: [18 [16 After [18 the [18 draft [18 report [18 was [18 vetted [16in [18 great

Team, 0§ it 08 was 18 forward 8dakd s tddGaitidhiB dl [IHfEEST18 peiedd 16 [16

18
Public 16 Comment: [18 [idaTidcbdaliedpbdts tdol dwlebsitdd CEBTHABHOGN Vi 16 the [16

general 18 public 18 to [Id&omment. [18

SB GT&S 0481563



Appendix (d@HdJect [15 Tdahd
18
The [18 California [18 Council 18 on [18 Science [18 and [18 Technology [18 adheres [18to ¢
provide [18 independent, [18 objective, [18 and [Bdaetpetd@hdddidddkMetsbdaiew [16
all 08 work [18 that 68 bears [18 CCST’s [18 name. 18 [18 In 18 addition, [18 CCST 18 seel
technical [18 experts. [18 The 18 request [18 for [18 rigorous [168 peer [18 review [18 results [
the [18 specific [18 issue [18 being [18 addressed [18is [1d done 8 so I8 in LI a [16 target
and [18 sounth
18
In 08 all, 8 this 118 report [18 reflects [18 the [1830plitlddécid [18 e pditisdditidhof 8l doné:
project [18 tehdd Reviewers [18 include [18 experts [18 from [18 academia, [18 industry, [18 nat
and &maf#Gd organizatidad
18
We 8 wish 8 to [18 extend 18 our Léhdntdieptdidapprstizbgon [ teerhbérs [18 who &}
helped [18 produce [13 thihHiddrkbextpertise [16 and [18 diligence [16 has 18 been [18 invalua
rigorously [16 honing [18 the [18 accuracy 18 and 8 focus 18 of 16 the D8 work dand L
perspectives [16 of [18 their [18 respective [18 areas [18 of [16 expertise [18 and 18 institutior
account. [16 Without [18 the [ddbasightid thdt felpoeresdelfdbusly [18 provided, [18 this [18
report [18 could L8 not 16 have Ll&bken [18 completed.
18
Rollin [18 Richmond, 18 Smart [1d Meter [13 Project [ 18 Chalirl6[18 CCST 18 Board 18 Memt
President [ /8 Humboldt [J8 State [J§ Uhiléersity, [J6 CSU
Prior 18 to 18 Richmond’s [18 appointment [18 at [18 HumHdid2d0s skdtehe 1§ 1dninaets(ty
distinguished [18 career 18 as 18§ a [16 faculty 18 member, 18 researcher 18 in L e
academic [18 administrator. [18 Richmond [18 received 18 a I8 Ph.D. 118 in 18 genetic:
Rockefeller [18 University [16 and 18 a [18 bachelor’'s [18 degree [18in 18 zoology 18
University. [18 Dr. 18 Richmond’s [18 career [18 has [18 includedat [[I85Chdigrersbdd [15 of
University, [18 founding [18 Dean [18 of [18 the 18 College 18 of 18 Arts 18 and 18
South [18 Florida, [18 Provost [18 at 18 the [18 State [18 University [18 of [16 New [18
Provost [18 and [1& PrdBesfol 18 Zoology [18 and [18 Genetics [ at [16 lowa [18 State [
named [18 the & sixth 168 President [16 of [18 Humboldt [18 State [18 University [18i
Richmond [1dis [18a [16 fellow [16 of [18the [18 American [18 Association [18 for [18
and 18 a 18 member [18 of [18 PhichtdBetdd inldiemipal 1Bldre [IddHis [18 ewolutionary [
genetics. [18
18
Jane & Long, 18 CCST’s [18 California’s (18 EnergghEfidFidaad (I8P 66EEt MBS0 (16 Fellow
Associate [0 Director [ 18 at [J& Large, [J8 Global [J& Security [Jd Directorate [J& Fellow, [/ Ce
Research [Jd Lawrence [/ Livermark [[/B0lNbbiartory
Dr. 18 Long & is I8 the 8 Principal [18 Associate [18 Director [1§ at [18 Large 18 fi
National [18 Laboratory [18 working 18 on & energy [18 and [18 climate. [18 She &
LLNL [16 Center 18 for [18 Global [18 Strategic [18 Research. [18 Her 18 current 16 int
of théd [18 energy [18 system [8in [18 light [18 of [18 climate 18 change, [18 national
stress, [ 18 and [18 ecological [16 breakdown. 18 She 18 holds 8 a [18 bachelor's [18«
from 18 Brown [18 University [18 and [18 Masters [18 and @ Ph.D. [16 from s ucC L

Bl
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18

Patrick [18 Manlté§

Director, [ UGel J6oefor [/ Information [J8 Technology [J& Research [/din [J& the [/d Intere:

@ [JdSanta [J6 Cruz, [J8 University [J8 of [J6#alifornia, [J6 Santa [J& Cruz
Mantey [18 holds [18 the [1& Jack 18 Baskin [18 Chair [18 in 18 Computer [18 Engineer
founding 16 Dean [18 of 18 the 18 Jack [18 Baskin [ifdfchoolv [dcothé |8 Fhdinsstangl I
CITRIS & at 1 UC 18 Santa 18 Cruz 18 and 8 of 18 ITI, 8 the 18 Information [
Baskin [16 School [18 of [lthEhdthéeBag.[Idde [18 joined [18the 18 UCSC [16 faculty L
engineering [18 programs, 18 coming [16 from 18 IBM 8 where [LiBM [I& was [ a
Almaden [18 Resedh.[lId&Fesearch [18 interests [18 include [168 system [18 architecture, [
and [18 performance, 16 simulation 18 and 18 modeling [18 of 18 complex [8 systerr
networks [18 and 18 multimtidi® G18 desd [18 acquisition, [18 and I8 control 13 system
Mantey [18is [18da [6 Feltoe [THaff [[i5tHectridalnt!d and [16 Electronics [16 Engineers
current [18 projects [18 at [18 CITHSkHed tiad!Ud [dadtHeld MonitorirgntB I§1Broject
work 18 on 16 power [16 déestridutdomohitbsisg [18 and. [Nttty received [16
his 118 B.S. 18 (magna 18 cum & laude) 18 from [168 the [18 University 18 of 18 Nc
University [18 of (18 Wistésim (18 and 08 his [18 Ph.D. 8 from [J8 Stanford [18 Unive
electrical [18 engineeHeY 16 is [1d a [larfstltore [TBaff [TBtHectrical [18 and [18 Electron
Engineers [16 (IEERH
18

Emir [18 José L1 Macari

Dean [J8 of [1d Engineering [J8 and [Jd Computer [J& Science, [J& California [J8 State [J& Univ.

Director [J6 of [J6 the [J& California [Jd8SMart [J8 Grid [Jd Center
Prior 18 to [18 his [18 appointment 18 as [18 dean 18 at 18 CSU [8 Sacramento, [l¢
College 18 of [18 Science, [18 Mathematics [18 and [168 Technology [18 at [18 the I8 U
Brownsville. 18 Prior 18 to I8 that, [18 he I8 served 18 as [18 the [18 program 18«
Research [18 ExcellenSeiehdd ih 18 kthd [18 Technology [18 at [18 the [18 National [16 Sciet
Foundation. [18 He [18 spent [16 fivehdiddlvideand [8ldBihgHhahe [IFC. [16 Stewart 15
Distinguished [18 Professor [18in [18 the [16 Department [18 of 18 Civil 1§ and I8 En
at [18 Louisiana [18 State [18 University. [16 At [16 #uhrioldgyebdgihd [8lthsaighe [18 of |
both [18 engineering 18 and & public 18 policy [18 and 18 at [18 the 18 University |
professor [16 and [16 director 18 of [18 Civil [18 Infrastructure [18 Research [18 Center.
as [da & civil 18 engineer 18 in 18 private 18 industry [ NMaoadi [[HHeslds]18 biken [
both [18da 8 doctorate 16 and 8 a [18 master’s [18 degree 18 in 6 civil [18 engin
the [18 University [16 of [18 Colorado. 8 He 18 has 18 a [18 bachelor’s [18 degree [
geomechanics [16 from [16 Virginia [16 TelHRA 18 University.

18

Larry 18 Papay [18 CCST [1d Bdddl [18 Member

CEO, [J8 PQR, /I®migint [18 consultihg 18 firm
Papay 16 is 16 currently 18 CEO 08 and I8 Principal 8 of LI PQR, I8 LLC, 8 a L
specializing 18 in [J8 managerial, [16 financial, 18 and [18 technical [18 strategies [18 fo
clients 18 in 18 electric [16 power 16 and [16 other [18 energyinklldardatd [16 His [18
Sector [18 Vice [18 President [18 for [18 the [18 Integrated [18 Solutions [18 Sector, [18
President [18 and [18 General [18 Manager [18 of [18 Bechtel [18 Technology 18 & [18

BB
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Vice [18 President [18 at [18 Southern [16 California [16 Edison. 18 [18 Papay 18 receir
from 18 Fordhaivelsi®ypy (18 a L1 M.S. 08 in [18 Nuclear [18 Engineering 18 from & #
Nuclear [16 Engineering [18 from Ud MIT. 8 He [dis 08 a I8 member 168 of [18 th
Engineering (18 and 08 served 08 on 0§ its [18 Board 2063 13 $1€0lLddikeryedd] d fidas [
CCST 18 Council 18 Chair [18 from [08,2008 afftley thddughidhld 26 he [18 was [18 appoint:
Board. [18

18

David [18 E [18 Wikickoff

Associate [ /8 Professor [ 19 of [d Bioethics [/ and [Jd Society, [J8 Department [Jd of [J/d Envir

and [J6 Management, [J8 UC [//86 Berkeley
David 18 Winickoff [18 (JD, 06 MA) 18 is dfl& ASRicietlick |8 Rrafetd@ldiiety
Berkeley, [18 where it [1® eb&ellalelC (18 Science, [18 Technology [18 and 18 Socie
Center. [18 Trained 18 at [18 Yale, [18 Harvard [18 Law [18 School, 08 and 18 Cambrid
published [18 over [18 30 8 articles [18 in [18 leading [18 bioethics, [16 biomedical, [l
studies [18 joarhdd sucthd I8lasNews [18 England [18 Journal I éhef [[I8NMedadineld of [16
International [18, Lb\dSaiehde]8[18 Technology [18 & [6.HLddaris[ 18 &abaekemic [16 and [
policy (18 work 08 spans [18 topics (18 of 18 biotechnology, {ehgih&stecgud 1818 propert
risk1basBHG13 regulation, [dsand]Bkiibjects [18 résrch.

18

Paul [16 Wrighd

Director, [J6 UC [J& Center [ for [J8 Information [Jd Technology [ /8 Research [Jd &5 [/ the .
As [18 Director [18 of [18 CITRIS 18 Wright [18 oversees [18 projects [1d on & large L[
energy [18 and 18 the 18 envirbeatthdgré1& 1D ddd fotdlideelligent [16 infrastructures 18
such 68 as: 8 public [168 safety, [18 water [18 management [18 and [18 sustainability. |
in 18 the 18 mechanical [18 engineering [18 department, [18 and [16 holds [18 the 18
He & is [IadilsBd 54 3(d0 Edd the [18 Berkeleyg [1d Matitdaet (15 (BME) Hi&and [ co
director [18 of [ the 18 Berkeley [18 Wireless [18 Research [18 Center [18 (BWRC). [
obtained [18 his [18 degrees [18 from 8 the 18 University [16 of [18 Birmingham, [18
the [18 United [18& States 18 in [18 1979 18 following [18 appointmlents, [1dat [15 the
New [18 Zealand 18 and 16 Cambridge [168 University [18 England. 18 He 8 is 13 als
National [18 Academy [18 of [JdRdgineering.

18

Ryan [18 McCarth§

Science [Jd and [1d Technology [J& Policy [J8 Fellow, [J& California [J8 Council /& /6 on [/ Scien:
McCarthy [8 recently [18 completed [16 the ndld (89Bchi®kggntd[Pldliay [18 Fellowship
in 18 the 18 office [16 of [18 California [18 Assembly [18 Member 18 Wilmer 18 Amin
advised 18 on 18 issues [18 associated [18 with [18 energy, [18 utilities, [18 and [18 the
others. MiBarthy [18 halddd disster [18 and 18 dodkolatsd divié ddgmmdehtdl ehid
engineering 18 from 06 UC 68 Davis, 18 and 18 a [168 bachelor’'s [18 degree [1din [
UcC 6 San [IbH®kEgd.expertise [16lies [18in [18 transportation [18 and [18 energy 18
specifically [18 regarding [18 the [18 electricity [16 grid 18 in 8 California 8§ and L& i
vehicles 18 on [18 energy [18 use 18 and déénissions [1d in L8 the I3 state.
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Appendix O JaMiidten [18 Submission [18[Adthors

k)

Written [18 Input [18 Receivedd [ 13 from:

Physical [18 Sciences/Engindeld

Kenneth [8 Foster, [18 Professor, [18 Department [16 of [18 Bioengineering, [I8l8niversity [18 «

Rob [18 Kavet, [18 Physiologist/Engineer, [18 Electric [16 Power [16 Réséarch [18 Institute [168 (E!

18

Biologists/medical [18

Dekurd36 Li, 06 MD, 8 Ph.D., [18 SenioPekiltRepkddEgiseidipdiah Didsion 18 of (18
Research, [18 Kaiser [18 Foundation [18 Research [18 Institute, [1& Kaiser 18 Permanente

Asher [18 pbegy, [16 Ph.D., [18 Asher 168 Sheppard [168 Consulting, [18 trained 18 in 18 physics,
medicine, [18 and [168 neurbddience

Magda [18 Havas, [18 B.Sc., 18 Ph.D., 18 Environmental [16 & [18 Resource [18 Studies, [16 Tr
Peterborough, [18 Cankdé&

Cindy 168 Sage, [18 MA, 13 Department [18 of [15 Onabldgly QrkbimivetdisweddHd@Sand 5 C
Editor, [18 Biolnitiative 18 Report

Ray [18 Neutra, [18 MD, 8 Ph.D., 18 Epidemiologist, [18 retired [18 Chief 18 of 18 the 18I
Occupational [18 Disease [18 Control, [18 California [18 Department [18 68818 Public [18 Hez

18
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Appendix [H@#ditional Nladerials olisulted [18

L1

All [18 sources [18 can [18 be [18 accessed [18 throligip: [/ddsthes MTBACCST [18 website [1d at [

L1

American [18 Academy [18 of [[I&Pediatrics

The 8 Sensitivity [18 of [18 Children 18 to [léAnhéricamdgt®Acatéimyields ofld 18
Pediatrics [18 (August [18[13]8[18 2005)

Australian [18 Radiation [18 Protection [1d and [18 Nuclear [1d Safely [ 18 Agency [ 18 (ARPANS

www.arpansa.gov.au Auldiralian [18 Radiation [18 Protection [18 and 18 Nuclear [18 Safety
(ARPANSA) [15

Radiation [18 Protectihfifdifitee [18 on [18 Electromagnetic [18 Energy [18 Public [18 Hea
(Fact [ 16 ShekifBl 16

Australian [18 Radiation [18 Protebtimtedr]d d88afey [18 Agency 18 (ARPANSA) 18 (May
2010) 05

Radiation [18 Protectidd®lld5 (18 Telephones [18 and 18 HEERh [18 Effects [18

Australian [18 Radiation [18 Protection [18 and [18 Nuclear [18 Safety [18 Agency 16 (AR

2010) 15

Documents Frdén théd [ 18 California [1d Department [18 of [18 Publié [ 18 Health [18 (CDPH)

Mixed [18 Signals [18 About [18 Cellphones' [16 Health 018 Riflis [16 Hang I8 Up L8 Re
The 18 Chronicle [18 (September [18 26, [182010)

Summary [18 of [8 the 8 Literature: [18 What [18 do 8 we [18 Know 8 About [18
Quly 01820, (I3@010)

Brain [18 Tumor 18 Risk [18in [18 Relation 18 to [18 Mobile [168 Telephone 8 Use: L
INTERPHONE [18 International {fAdftése (TSt 18

Oxford 18 University [18 Press 16 (Mdd&h 188, [162010)

Mobile [18 Phones [18 and 816 Health [16

U.K. 18 Department [18 dfld 18 Health

Late [168 Lessons 168 from [16 Early [18 Warnings: [18 Towards [18 Realism 8 and LI&F
David [18 Gee, [18 European [18 EnngnkhpianisAgd 18 306018 2009)

Statement [18 of [18 Finnish [18 Radiation [18 and 18 Nuclear [8 Safety 118 Authority [
Mobile [18 Phones [18 and 6 Health [16

Radiation [18 and & Nuclear (18 SafeME¥GHElautharisyy (1135 7) 5015 2009)

Fact [ 18 Sheet: [18 Children [18 and [18 sdféd[ 18 Cell [16 Phone [18 Use [18

Toronto [16 Public [18 Health [Id§iuly 16 2008)

Children [18 and [18 Mobile [18 phones: [18 The [1d Health [18 of [18 thel 188 Following
Russian [J& National [18 Committetoripn 13 &abation [18 Protection 18 (Aptd (18 14, |
AFSSE [18 Statement [18 on [18 Mobile L[]8 Phiies [18 and []8 Health 18

French [J& Environmental [0 Health (18 and- BEEESEré&ts [BprigbnéyiB[3&16 2003)

Committee [1d on [1d Man [1d and [1d Ratifation [ 18 (COMAR)

IEEE [18 Engineering 18 in [18 Medicine [18 and [18 Biology [18 Society [18 Committee |
Radiation [18 (COMBRS
COMAR [18 Technical [18 Information [18 Statementukddlth® LIMd4EERSEdd Hxlfos

E:
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Radiofrequency [16 and [18 Microwavdl 88 Energy [18
IEEE L6 Engineering 18 in 18 Medicine 18 and 18 Biology 1818 Magazine 18 (April 18

Commonwealth [18 Club [18 of [18 California
e Commonwealth [J8 Clubslifdénid {1 G18 Health [J8 Effects [18 of [18 Electromagnetic [
(Video) [ (November [13 18]6[ 18 2010)

Electric [ 18 Power [18 Research [16 Institute [ 18 (EPRI)

* emf.epri.com EM&/RF [18 Program [18&% [18 EPRI

* RadiotPrefii@ncy [18 Exposure [18 Levels [18 from BB SmartMeters [18
Electric [J8 Power [18 Research [18 Institute 13 {bkssathdr] dV&2010tHeld 16 Internet [I¢
December [182016

o Perspective [18 on {Ei@BHeEoy [18 Exposure [18 Associated [18 With [18 Residential [1§ A
Meter [18 Reading [18 Techiilogy [1&
Electric [16 Power [16 Research [18 Institute [18 (EPRI) & (February 1822, 18 2010)

¢ Testing [ 18 and [18 Performance [18 Assessment [18 for [18 Field [18 Appllchdions [18 of
Electric [16 Power [18 Research [18 Institute [18 (EPRI) & (December [16 4, [18 2009)

e Overview [18of [18 Personal [18 Radio [18 Frequency [18 Commildiiation [16 Technologie
Electric [16 Power [16 Research [18 Institute [18 (EPRI) [d§September 169, [18 2008)
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Phones [186 and L[]8 Tumor Diseases
Pathophysiology [18 (August [I8&009)

o Public [18 Hedltd Risks [18 from [18 Wireless [18 Technologies: [18 The & Critical
BiologicallybasBH518 Public [18 Exposure [18 Standards [18 for [J&kectromagnetis
(2.9MB [15 PDEp
Biolnitiative [18 Briefing [18 for-Eldddekidebtma [18 Transitiedd[18 Team

o The [8Biolnitiative [18 Report: [18 A [18 RationateasBiSide Puslic (I8 Biologically
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Appendix Ad8dissary [15

s
Access [18 poinf8@oerm [16 typically (18 used (I8 to [18 describe 18 an [ electronic [18 dev
wireless [18 connectivity [1dvia 6 a 18 WAN 8 to [18the [18 Internet a6 or I8 a [16 par

18
Duty cydfe { Adidsure [16 of [16 the [13 percentagdirhéd lold thatfrhdtiem [ &F (155 device 15
operation. [L18 A [16 duty 18 cycle [18 of [18100% [16 corresponds [18to [18 continuous 18
hours/day). [16 A [18 duty 18 cycle [16 of [18 1% [18 corresponds [18to [1da [18 transmitter
the 18 time [168 (e.g., 118 14.4 & minutes/day).

18
Electromagnetic [16 field )CIA@Mrcomposition [18 of [18 both 18 an [18 electric (15 field (05 a
that (16 are I8 related 8 in 18 a 8 fixed I8 way [18 that 18 can 18 convey [18 electror
produce [18 electromagnetic [16 fields [18 when [18 they 8 are [18 used 6 to 18 transmit |

18
Federal [18 Communications [18 CommijsidEB{dqFeceral (16 Communications [18 Commission |
(Fcc) Odis I8 an 8 independent [18 agency [18 of [18 the 18 US 18 Federal [18 Governme
to [18 Congress. [16 The 18 FCC 18 was [18 established [18 by [18 the [1d Communications [
with [18 regulating [18 interstate [érmid[ 1d&omennatications [18 by [18 radio, [18 television, [¢
satellite, [18 and 08 cable. (18 The 08 FCC T8 also [ allocatesghi@ifmmdnt (M3&bf (18 frequent
communications [168 services [168 (the [18 NTIA [16 allocates [18 government [18 frequencies). [
human 8 exposure 18 to [18 ratbotrbiddgagtienbydlfidids [18 as [1d set 18 by [18 the 18 FC
contained (18 in [J8 the 18 Office 18 of (18 Engineering (18 and 18 Technbb@d 15 (OET) ¢
(August [18 1997). 18 Additional [18 information [18is [18 contained [18in 18 OET 18 Bulletit
(radio 18 and [18 television [16 broaddaldplédiestatiddsh, [18 (amateur [18 radio 18 stations), [
Supplement 16 C 68 (mobile 18 and [&lpdrtable [18 devices).

18
Gigahertz (16 (GB® G156 billion 8 Hertz, (18 or [18 one [18 billion 8 cycles [18 per [18 seco
frequency. 18

18
Hertz A (516 unit (16 for [18 expressing [18 frequency, [18 oneldBldarér [18Bdeprdld equals

18
Megahertz (16 (ME® G158 million (18 Hertz, (18 or [18 one [18 milllald (18 €gcldsl@ 16 per 18 se
expressing [18 frequehdd.

18
Mesh [18 netwdtRES network [18 providing (18 a [18 means 18 for [ routing (18 data, (I8 v
between [18 nodes. [18 A 18 mesh [&cvethirarkus [§18llcamndctiofeer [Iand [18 reconfiguration |
around [18 broken & or 18 blocked [16 data [18 paths [18 by [16 “hopping” [18 from [18 nox
destination [18is [18 teldthed.

18
Milliwatt [18 per (18 square [18 centirfjel@idE®rtradi/oe (15 of (18 the [18 power [18 density [
through 18 an [18 area D&@ﬁ@édsﬁac@&ﬂﬁk&\ef L8 a U6 watt [18 passing [16 through 1§
centimeter. [

18
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Microwatt [18 per [tdstjvaeted 1815 (WWYBIES measure [15 of (18 the [18 power [18 density
through 08§ an & area 16 of 18 spa@g)%ﬁaoﬁéjﬂé thildomabt 15 (@&ssing [18 through & a |
centimeter. [

18

Radiofrequency C16{BE® G16 RF [18 spectrum [18is [18 formally [18 defined (18 in (08 terms L
extending [18 from 080 & to 183000 [18 GHz, [18the 18 frequency Ll&nge [16 of 168
18

Repeater (19 MG device [18 that [18 can [18 simultaneously [18 receive [18a 8 radio 13!
the 18 sigegdedtdd [18 units 18 are I8 used [1dto 18 extend 18 the & range 18 of 18 I
geographical [18 afehd

18

Router ARG electronic [18 computer [18 device I8 that [ is (18 used 8 to 18 route [
typically [18 between [18 various [18 computers [18 within [18 a [18 loddfetddtateld [18 network
local [18 area [18 nét\dorks.

18

Smart [10 méBEREIS digital (18 device [18 for [18 measuring [18 consumption, (18 such 08 as
natural 18 gas, [18 and [16 sending [18 the [18 measurement 18 to [1§a I8 utility [18 comp:
reading [18 (AMR) 08 meters [13 send Elhvbiffbitetibn [hleon&Auteter [18 infrastructure [18

(AMI) 08 meters 18 are [16 vapgblEd déromidiavionis (15
Os

Specific [18 absorption [18 rJTEREE{d {SARkmental [18 energy [18 absorbed 08 by (18 a [18 mat
density. L8 SAR [ is [18 expressed [18in I8 units 16 of [18 watts [18 per [dkilogram [I¢
18
Transmitter 1[BEE G electronic [18 device [18 that [18 produces [18 RF [18 energy [18 that 18 «
antenna. 18 The 16 transmitted [18 energy 18 is [18 typically [18 referreddbld to 8 a Lldra
18
Wide [0 area 8 networl&&HBpmaN) 15 network [18 that (18 covers (18 a [18 broad [18 area
whole [18 community, [18 town, [18 or 6 city. 18 Commonly, [18 WANs [16 are 18 implemer
connection [18 using (18 radio [@=ighiE ]1d tetight (18 connections (18 can [18 be [18 provide«
customers [18 by [18 wireless1&818 WANs.
18
WiFi 1B G5 name 08 given 8 to [18 the I8 wireless [18 tecksololy ndbilesdd d18 in (18 ho
phones, [18 and [16 other [18 wireless [18 electronic [18 devices [18 that [18d employ & the [
(a 08 standard [18 that [18 defines [18 specific [18 characteristics [18 of [18 wireless [18 local
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