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The Hazard Evaluations and Tcclmical Asuslaoc'A' Branch ofNIOSH oonducls field investigations of posst"ble 
beallhhazards in the workplace. These investigafiuns are ooncfuded Ulldertbe authority of Section 20(aX6) 
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The Hazard Evaluations and Tcclmical Assis1ance Branch also provides, upon request, medical, nursing, and 
industrial hygiene tecbnical and OOIISUltativc assistance (fA) to federal, Slate, and local agencies; labor; 
industry; and olher groups or individuals to control oca,pational beal1h hazards and to prevent related trauma 
and disease. Mention of company oames or products does not oonstitute endorsement by 1he National 
Institute for Occupational Safety and Health. 

This report was p.epmcd by C. Eugene Moss, H.P., C.S.S. of 1he Hazard Evaluations and Tecbnical. 
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assistance was provided by T adina Salm, Hazard Evaluations and Technical Assistaoc:e Branch, and Don 
Booher, Industrywide Studies Branch. DesktDp publishing by Ellen E. Blythe. 

Copies of 1his report have been sent to anployee and management 1ep. s llatives at 1he United States 
Customs Service and 1he OSHA Regional Office. This report is not copyrigbted and may be freely 
1eptod11ced Single copies of1his report will be available for a period oftbree years fiom 1he date of1his 
report. To et.pedile )'OUI' request, include a selHlddresscd mailing label along with )'OUI' written request to: 

NTOSH Publicldions Office 
4676 Columbia Parltway 
Cincinnati, Ohio 4S226 

800-356-4674 

After 1his time, copies may be pun:hased fiom 1he National Technical Information Service (NllS) at 
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oblained fiom the NTOSH Publicldions Office at 1he Cincimlati address. 
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On April 21, 1995, the Natimal 1ns@ule fir 
0a,,111iooal Safc:tr and Heallh (NIOSH) m:eived 
a request fir t..J.nK:a) NS•IHIO= firm the Federal 
Oa,qmrinnal Heallh iegiooal beadquar1as 10 
evaluate ... •.,,rial c,o ,qmriooal expos,o,e 10 
sub-ndiohqumcy eledric and magnetic fields at 
the Uniled Slales Oia ,, .. Service (USCS) filcility in 
AdaDla, Georgia. The teqlJe8t was submittrd by 
uses CIIQJlo.yees due 10 concans of exposn� 10 
eledric ml magnetic fields firm an eledric:a1 powec 
distributim paneL No meclicaily cxa:dhm«I rq,orts 
ofbealth ef£ecls wae ciled in the 1equest 

On May 16, 1995, a site 'Visit was coodudrd 1ll 
ill we a:bemely low m:quency (F.l.F)eledric and 
magndic fields bodl inside and OUlside the hnlcting 
Measmemads of eledric and magnetic field lm!1s 
inside the &cility, cb.umeult:d an a walk-cmod 
mode, nmgrd firm 1.910 9 wits per meta" (Vim) 
and 0.110 6 illilliP.1$$ (mG), i:espectmly at most 
1o, a1m Magnetic field ill riemads made inside 
'Ml1I simi1Hr10prmous mulls cbai1iierl by the loc:a1 

eledrical ulility c:a111111iy in their evaluation of the 
&cility. Me s111anwts made OUlside the filcility 
nngaf firm S 10 100 Vim and 0.710 6 mG. The 
mean mag,,ctic field fflls fir the tour wmas who 
-pasooallllOlliklrsnmgrdfirm 1.8109.1 mG. 
M Riiemads iA:urified an eledric panel inane of 
the offices poclucing magnetic field levels in the 
mnge of2S 10 220 mG. 

� is CWleudy DO an:1usivc evidence 10 show 
that dumic expos,m: 10 powec bquency fields 
amses adw:rse beal1h effecls. h sbou1cl be DOied, 
howc-va', that ris udi snggesls that beal1h ef£ecls 
�laled 10 FLF fields may be linked 10 many 
YBriablcs, of which field sllmglh is only ane. 
Theaef'.ae, clepeuding an these oda Yllriables, 
waker eledric er magnetic fields (as shown in this 
evaluation) 1R not 116: 1ily safer 1han � 
fields. AD lllell5Ulal FLF levels in this evaluation 
wae below c:urreot occopaliooa) expos,m: ceiling 
limits. 

Based oo a CWipiiisoo of the cl8la coDectrd in 1his suney with c:urreot occupdiooa) crileria, the NIOSH 
invesligakln cfdamined that the FLF elec:lric and magnetic fields, bodl inside 11111 o,Jlside the uses 
filcility, -,tpaaDy laly, w111i1181elythe smne illag11ilidr:19Dlecl pe.� by the elec:lrica1 ulility 
c.-1q111,y, pnerally within the mnge of expos,n lm!1s III office ldlmgs DiC8814.:d by NIOSH 
inYesligalDrs in pe,m evaluati(m, and well below the cunml 0� api bl DC ceiling limit of 
10,000 mG. The eledrical panel inane of the 'MIiker's 1001D bas a · magnetic field leYel drm any 
C 1,ed in odapartofthe mom. Itelativelybigbcrfield fflls waem:mdecf Oil pasooal metas when 
the wulas spent 11101C time near the paneL 

KEYWORD& SIC 9311 (public� 1axm ID, ancf monetmypolic:y),eledr,11illglldicfields, EMF, e:xnemely 
low hqoenc.y, FLF .. 
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In.Ap:il l99S,1beNatiooallns!ib11eirOo,Mliooal 
Safety and Health (NIOSH) m:eiwd a mp:st ir a 
beallh ba:zard evaluation (HHE) at 1be United Slates 
OJSlml Service (USCS) &cilily in Adanla, Georgia. 
NIOSH was requesled by1be Federal O:cupatiooal 
HeaJ1h 1egic ml beadqumtas in Atlanla to assist in 
1his evaluation due to WD IDKlllg SDJDe uses 
anployees about ap ...ae to electric and rnagnelic: 
fields in 1be twehe year� bmlcfing NIOSH 
eond!w lol a field inWSligalion It 1be uses &cilily 
on May 16, 1995. 

The NIOSH inv stigall:n wae iufiamed 1bat a wall­
lllOUDled eledlic:al fuse panel, located in one or& 
impmt sp:riaJisls team offices (11aee people wmed 
in die sea), produced wdesilable image movanent 
on a mmpm monitor. This pmticular activity 
created coocan wilhin 1be oftice about possible 
adwrsc, beallh cffeds, allbo1Jgh DD RpOl1S or 
medic:al sym&411115 wae cited in 1be iequest 

Figme l shows a scbernalic floor plan or 1be 
one .Ifni.,' uses &cilily. Them l•ogulanbaped (2' 
X 3' X 6") JDClal panel box, located in Room A, 
cmlJOlled 1be flow or electric c:umnt 1o various 
c:iralilsinapp118ima!elybelfor1be&cilily. NIOSH 
invesligalDrs leamed fiom worker interviews 1bat 
room A bad been used as a storage area prior 1D 
being CWIIQl£d to an office. 

At1bepmit1jme, tbere ae 000 ...... ic MW Safety 
and Health .Adrninist,alioo (OSHA) ar NIOSH 
exp .... crilaia ir sub-ndiofiequmc (RF} fields. 
The Amuican Conf.:.w.:e or Gu>.unmenlal 
Industrial Hygicois1s (AOOIH) bas publi,bed 
11uesbold unit Values (II.Vs) ir 
sulHadiofieqoco..y electric and rnagnelic: fields (30 
lrilobutz and below). The n.v fur 

sub-radiofieque rnagnelic: fields CBn.v) slates 
oc. •q•liooal mpclSIDe fiom l to 300 bu1z (Hz) 
shnuJd not exceed 1be 'ceiling wlue given by 1be 
equetioo: 

Bn.vfmml) = «J/f 

wbue f is 1be fiequency in hertz. One miDilesla 
(ml) equals 10 Gauss (G). For frequm:ies in 1be 
range or3001D 30.000 Hz, oa:tq.mnnal mpclSIJleS 
should not exceed 1be ceiling wlue oro.2 mT (2 G). 
These ceilingwhxs hfiequmcies or3001o30,000 
Hz are il4ei-W h bodl pmlial- and wholo-body 
exp s,n:s. For fieq.e-ies below 300 Hz, 1be n. V 
h apsne or& extremities can be inacased by 
a facllr ors. 

Coovusely, 1be sub-radiofieque eledlic field 
n.v slates o ... q•1iooal mpclSIJleS should not 
exceed a field mwglb of2S kVhn firm OID 100 Hz. 
For fiequmcies in 1be 1811F or 100 Hz ID 4 lrilobutz 
(kHz), 1be ceiling wlue is given by: 

En.vfm Vhn) = 2.S x 10'/f 

wbue f is 1be fieque...-y in hertz. A wlue or 62S 
volts per meter (V hn) is 1be ceiling wlue for 
fieq11e1- ies fiom 4 kHz 1D 30 kHz. These ceiling 
w1ues fur fiequencies oro ID 30 kHz- inrencbl 
fur bodl pmlial-and wbolo-body exposures. 

This means, fur example, lt1be J)OWQ' line fiequency 
or 60 Hz, which is dassified as e&tlcmely low 
fiequency (EU'), 1be electric field n. V wuuld be 
25,000 Vhn and the rnagnelic: field Il.V wuuld be 
l mT ar 10,000 milligauss (mG). 

The beallh and safety basis or the EU electric field 
n.v is 1D minimae oa:npetiooal bemds aising 
fiom spmt disdwge and c:mtact c:umnt smamons 
The rnagnelic: field n. V addi induction or 
megJdl ,•_.11,heues in the visual system and 
prodnction or fflM ed UPiwls in the body. 
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1bis evaJoation was desig,ed ID assess oo ,qeriooal 
apuslll'C to IDHlldiohqumcy fields in the nmge 
fi:tim 40 ID IOO Hz among 'Mllkcrs during a typical 
daily wm aegindJt. The mnnhor and types of 
m -emeurs peafi.amed in 1hisevabJ8Ml wae DOt . ��to �=-....: . of ado•..,., 1qw s : 11 an .......ccpa. ... "-"'gatiOD 
exposure to all electric and magnc6c fields pmit in 
the faciJity, but - ildakw to estimabl 
oc.:1qeri11,aJ apos,o,e levels fi:tim sel: :led SOU1as 
oo the clays of m II emeuts. 

The tollowing eq11q11,eut was used in 1his 
evaluation: 

t Measm§b§ds were made with the EMDEX D 
CllpClQll'C syslrm, developed by F.oc:.ltdi 
CmsuJraDls, under prQject llpQISI ismp of the 
Elec:lricPowerR s: 1d1Judihde,Inc.. TbeEMDEX 
D• hie� . . . 

-L!..L • a fWogt&mma rd rqtnsttKJO meta' wua.u 
DWWWSURS the carhogotel ¥eClm' o -1qae1rs of the 
magndic field 1brough ilS inlanal 9ellSOIS. 
11,f 11emeurscanbemadeintheii!d114mWUJSrcad 
... llmlge. mode. The sy5IDn 'MIS designed to 
measure. m:mf, and llll8ly2le powa' hquca:y 

. magndic fields in mils of mG in the hquca:y 
nmge fi:tim 40 to IOO Hz. The melb' has � 
capability of displaying magndic field values in 
1lne diflamt hquca:y handwidtbs: lac+ftervl, 
which measures fi:tim 40 to IOO lb; bannmic. diat 
measures fi:tim 100 to IOO lb; and the mncla111Ci1bd 
handwiddJ, which CC I dCS at 60 Hz. 

t A Holad-y Industries, Inc. model m 3602 ELF 
smsor, ca11cdecl to a m-3600 surYey melb', was 
used IDcluwuelt bolh the mag,1ili«le ofELF electric 
1111d magndic fields 115 well a the waveforms 
procb:ed by these fields. The electric field ma,gth 
(E) was measind in Vim and the magndic field 
stra,gth W CCI iicd in m0 OYU the hquca:y 
nmge fi:tim 40 to IOO Hz. 

In pea 6-111ing 1his ewlualim, the NIOSH 
investigators miJizwl dl1a cbaiocd fi:tim 
uwasw§b§ds made at the fulJowing b:m 11s: (a) 

---- ,,.,_, No.115 0235 

oo a rmdom mnpJe of fixed locations within the 
uses facility, (b) a seleclaf sample of uses 
employees, and (c) oo'a rmdom sample of fixed 
loc:arioos ontside the faciJity. 

Fixed Locations within uses 
Facility 

WbiJe electric and magiv:tic field measw§b§ds 
were made rhu-,gmnt the facility at wcmr 
k--fheis, paticularo111I esh wp)aocdmmaking 
ELF measuranc:nrs in room A and in those rooms'*' 
office 11a::e5 1hat sunound room A. WbiJe 
measuranc:nrs wae madc in lllllltofthe rooms at the 
facility, non: measur§b§ds - made in those 
loc:alims indi, artd by the shaded 11C11S in Figure 1. 
App11JJCi111ateJy 100 measur§b§ds were made in a 
walk--&illUndmodeusingeirber HoJadayCM' EMDEX 
meters held at the investigators' waist level In 
several cases lq,eal lllCIIISilrDll§ were made ID 
validate the "'8Ctings betwrm the two investigators 
inwlvaf with taking these C; lltweiilS 

Au EMDEX melb'w used ID cbain estimates of 
the magndic fii:lds p cot at several lorarioos in 
room A a a fimction of height abow, the floor. In 
addition, dctaiJed walk� uwasw§b§dswae 
made al wrious sib:s arouud the eledricaJ panel 

Selected Personal Field 

Measurements 

f.MDEX mcti:rs were put oo fuur selc Clcd 'Mllkcrs 
fur appo-i111alely fuur hours to delmnine their 
Ci1pi 61DC to magndic fields 11$ part of their daily 
MIik aegindJt. Two of the 'Mllkcrs wae manbcrs 
of the import specieJisl 1am in rorm A. All dl1a 
cbaioed with the EMDEX mdcrs wae aApwcd in 
the bmadband, bannooic, and fimda111a.daJ 
hquca:y bandwiddl.. The EMDEX mcti:rs were 
'Mll1l arouud the VIO!m's waist in special sashes 
puridcd by NIOSHand each wmkerw iumuctal 
DOt to wear the melb' out of the bwlcting during the 
day. If they had to 1me the hnlding. tbey wae 
iumuctal ID 1me the melb' Ou their desk. 
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f"axed Locations Outside Building 

Eledric 111d rnagndic field measurrmenls -
made It all adlywllys immedialely outside 1he 
facility, m 1he paYed-i@Alia!ely .. mmt of1he 
facility, 111d m 1he puking lot Clll two diffi::u:ot days. 
Measuraneots-also made at1he COIDCiiS of1he 
facility. 

f"axed Locations within uses 
Building 

EleClric 111d mag,v6: fields 1)'pically raoged from 2 
104 Vhn 111d 0.110 6 mG at b:m:m duc-ighout1he 
facility. The ODly cxc,epoons 10 this gcnc::nlizalion 
- siluatioos where unique office EU sowces 
cxis!rd, such as eleclric fans and pmc:il sbmpmeas. 
Table 1 abows a listing of 80lllC sci :led rnagndic 
field m: uemeuts oblai-' in this mluation. 

A aeries of measurrmems witb ooe EMDEX meta" 
set It 15 lleCDlld and used ma walk-cound mode 
wae made m IOOIII A at diffia.cut b llioos as a 
function of height alxM: 1he floor. W"dh 1he 
cxcqmos of(a)areas dosc101he back 111d ftoot of 
1he eledricaJ panel in 100111 A, and (b) localioos in 
doscpaxmity10Cllm" EU sowces [sec clismssion 
lala-m iq,art1 all levels ranged from 110 s m0 and 
310 9 Vim. The rnagndic field levels fill'1he areas 
near 1he panel measural anywbcie from 25 10 220 
mG. Tbcnw no c1epea•,ey of eilbcreledlic er 
magnr6: field levels m lOOIII A witb dis•e,a: abow, 
1he floor. Howeva-, m 11emeuts around 1he 
elearic:al panel did dqxm Clll 1he b:a!m. Fer 
CXIIDlple. measurrmenls made in back of 1he panel 
wae higheclban 1he timt. This is probably clue 10 
1he I* : i<lll of elearic:al cables localed neara" 1he 
back side of 1he panel. The cliffacuce in magndic 
,actings of1he back 101he ftoot w appr111i11ia!ety 
twice which Pifu Is bp"Qp<NR levels 10tbosc 
l\U'..as who spend a long time near 1he filing 
cabinet Chat is localed at 1he rear of 1he panel 

Selected Personal f"aeld 
Measuremen1s 

Pasooal mcaswoneuls, using 1he EMDEX meters 
lhat-M111 llt1he worhr's waist positioo, wae 
made Clll fuur individuals. The day's dSla was 
coDedrd --, 3.0 seo ,.is Two of1he individuals 
sampled - workers mriding al IOOIII A. One 
�-1he PllltDin:aor, and 1he fuur1h � 
was localed al lOOIII B. In w'.dmnn 10 lbese personal 
m: +e.10115, ooeEMDEXmelerwas plaa:dahout 
3 feet from 1he electrical panel. All of lbese NSUlls 
are shown m Table 2. The mean rnagndic field 
levels fill'1he fuurwutas who-1he EMDEX 
meter raoged from 1.110 9.1 mG m hmedband, 
bannooic:s, and fur.cLa•kiidal modes. The awnge 
magndic field levels fill' 1he timdamelllal mode 
raoged from l.1210 8.42mG. This fioctinglhat1he 
hoadbaod 011ql00tul is almost equal 10 1he 
timdamelllal C#Mlipcill!l!l suggcds !hat Clp(ISII� is 
mainly cb, 10 poMr line m,quencics. The highest 
persooal rnagndic field levels were oltCaioed oo 1he 
two individuals who MJlbd in IOOIII A. The large 
measwrmeut in mmdm:d deviation fill' those two 
wutas suggcds IIIIMllltul of 1he workers in 1he 
J00111 as 1hey pa famed 1heir jobs. 

Magnetic field levels cba11,odtd witb 1he EMDEX 
meter placed 3 feet from 1he panel and in 1he back 
area of lOOIII A -small, i.e., less !ban 2 mG oo 
awrage. During 1hetime paiod dSla w lllllleckd 
with 1he EMDEX meter, it was moved 10 two 
posilioos .. 1he empty back section of 1he mom. 
This was done 10 ol14ain a beaa' estirnatr: of levels 
!hat might have been re:cmled bad a � 
occupied 1he section The oblai-' NSUlls mggest 
that, unless 1he meta" was in WI)' dose Cililw:t witb 
1he panel, 1he awnge field iillcogtbs would be 
small. This finding is co,sis1n11 with 1he well 
lalDwn drop off' nde of rnagndic fields witb djda,n, 

FJgURS 2 and 3 show fime..quigndic field iii!n .. ity 
plots 1550 ialecl witb two of 1he workers wearing 
EMDEX meters in IOOIII A. The NIOSH 
invatigatcrs RlC:Oided 1he time 'Wbal 1he � 
used 1he file c:abinctlhat w localed near 1he rear of 

_,,,, _,, Eouadon /fepartNo. H 0235 



1he elet1rical panel The figures clearly show higher 
field Mis when either of die two wmcer wae in 
1he vicinity of die filing cabinet. A similar pattan is 
shown in Figure 4 by 1he supa wisor, who does DOt 
work in room A, hut came into 1he room and slDod 
next ID 1he file cabinet fur a mt prriod of time 
(IIOlllld l:30P.M.). TbeNIOSHinvesligatmsdoDOt 
bowlhe origins oflhe oCbcr 11111111 peaks�· ltd in 
Figure 4. These figures clearly demonslrall: 1hat: 

I. The elec:trical panel in room A has a higher 
IINll!l'dic field lewd -• iatrd widt itfmn any oCbcr 
areaoflheroom, and 

2. The Jrighcst magnetic fields are m:arded when 
1he W<llb:t spends more time near 1he file 
cabinet rd hence 1he elec:trical panel 

Fixed Locations Outside Building 

lAM:ls of FU elec:trical and magnetic fields 
measured oulside Ill die ClliitlS of die &cility and It 
dislau.:es 20 kt firm 1he edge of the building 
nmged firm SID 100 Vim and 0.710 6 mG. 

Measurement Results 

Data ob!aiuecl a & uses &cility m 1he c1ay of 
C PWICill in bolh 1he peas.maJ and walk--ilrOlllld 
surwy modes clearly suggest 1hat: 

I. As cxplaiDed earlier and shown in Table 2, 1he 
cbninant 10URZ of EMF exp &R lbn N,ghout 1he 
&cility is clue ID p:,wa- line fieqoo-ics involving 
magndic fields. 

2. The bigbesl'
0

pei'Sllll8l cxposoies ommed m lhe 
two individuals who occupied room A wboe 1he 
elccbical panel is lc>rab,J It is DDll:d in Figure I that 
1he &cility has two distinct - (rooms A and I) 
wboe electrical panels are localrd llaMver, 
o • ·1wl•nil c.p&wt ID FU is ofimpocbcce only 
in room A since no workers are localrd in room L 

3. The mcaswed cxposiil'o was Jrighcst m 1he 
WOlb:t- who spent more time near 1he file cabinet 
which was localrd a4iaccot ID 1he rear of 1he 
clectrical panel 

4. The mcaswed magnetic field m 1he clay of 
mcaswemmt at 1he rear of the elec:trical 
panel-wbich is close ID 1he mint of 1he filing 
c:abinel 'MIS4\lhllilllale1ytwicethatmeasuredat 
the same diSIHl•>e, firlhe mint side oflhe panel 

S. lAM:ls of magnetic fields mcaswed It 1he desks 
oflhetwoWUib:ts in mom.A wae typically in 1he I 
ID S mG and 1-11 Vim nnge. Fer cnnparison 
pwposes, 1he maximum FU mea nanc:uts made 
OUlside Ill die ClliitlS of die &cility and at diSlaoces 
20 feet away nmged from 0.7 ID 6 mG and S-100 
Vim. 

Based m 1hese findinp, 1he NIOSH inwstigatDrs. 
believe 1he CllJ'lllillre pmnlia) is directly relaled ID 
1he lmglb of time any of die 1IBn workers spends in 
close proximity ID 1he elec:lric panel On 1he clay of 
evalualim, it was iipi.6ieut that workers m 1he 
impoctsperiaJistam in mom Abad ID IJ)IOlhefile 
cabinet ID gd eatain informalioo. When this was 
dme lheWUib:ts wuuld be in closer proximity ID 1he 
rmr oflhe elccbical panel and 1hen:by ina!!&SC lheir 
average magndic field exposure. It was Also 
obsoved that ClllCe a file was ameved many times 
1he WOlb:t-wuuld read ils 1,11ilods while slanding at 
lhefilec:aoo cl crdcse11>1heelccbicalpanel Such 
a:livity is deady shown bylhe time iultusity c:um:s 
inF,gures 2 and3 fir main A WUib:ts. This gmoal 
finding is Also suggeSled by the C IL Lied iesulls 
1•,ai1wJbyGeaagiaPowa-mMay27, 1994. ltwas 
bmd Ihm tbat bai n in and IIOlllld 1he elec:trical 
panel Mle bigber1ban Ill die W<llmS desks. 

"'Non-&sential" ELF Exposure 

Soun:es of FU field cxpusme wae pnmlmt 
11a •• igt.. oJtlhe uses ilcility. NIOSH imesliga1ln 
obso ved a wide nnge of ilans cnllributing ID 1Dlal 
FU magnetic field exposure. Many ilans, m:h IS 
VDJ's and pholocopy macbioes, are I ss dial ID 1he 



modrm office mviromncnt. Odias, bowewa-, could 
be cmsiderecl "non : s s 11ial" and 1heir I* ma: 
should be J9-CV8lua1l:d by anployees coocaned 
about 1beir ovaall cxposun, to ELF elec:tric and 
magndic fields. Electr111uignetic field ma.glh 
clmcases in popoiliw to at least 1he lqlB"e oflhe 
ctistauo, fium 1he IIDl:e. Thus, while 
"n 1 •W" iuUic:es in an anplc,)w's own wad; 
space may be aele.aut to his (JI' her 1Dtal exp.an, 
u:h IDlllteS in. neigbbr«'s work space should be of 
much mCWttia These sources n:lndcd 11ie mos 
lisb:id below. 

electJic clocb 
surge pdtdois 
�­
electJic space beaters 
FAX mad!ires 
JIOMI' slrips 
small electJic ae6igeaator 
elec:tric peocil sbmpeuta"S 
micaofiche mad!ires 

Yaious elec:tric lamps 
AM/FMndios 
laser piulas 
elec:tric c:ebilatrn 
phc mcc,,y nwbines 
VDTs 
coffeepot 
dil �aqi,unes 
elec:tric typewrilas 

While m ea rnmeuts wae not made aclusiwly w 
all of 1he above iuliic:es in 1his cvaluatiw, aesul1s 
fium paevious NIOSH evahlllioos and Olher 
lill:ralurehawdeady llmMl lhat�bigh locatiml 
magndic field fflls can and do exist in close 
proximity to 1hese � of iuliias. In fact, 1he 
magnetic field fflls fium 1hese mmc:es at close 
di&1&11CCS are onleas of magnitude bigberdrm wlJat 
is aqxalal in 1his eva1uatiw b 1he -ase 
magnetic field levels. It should be kept in mind, 
however, 1hat workas do not oonnaDy aanain 
CX!iemelyurar u:h mmc:esfir big periods oftane 
and 1hat 1he magndic fields &II off quic:kly ... 
funcliw of ffi&NMoe fium 1he sounle. This ffl8tCl1S 
1hatCM51'8!1 op ..... COUbibuliw mm 111ese -
should be small. Ne.ad el s s, 1he etiminatiw of 
many of 1hesc nm 11iaJ IWlc:es fium 1he 
YiUilplace YiUllld procbe a n:ducliw in ELF fields. 

Video Display Tennlnal Screen 
Distortion 

Sensitivity of elec:trwic devices, such ... Yideo 
clisplaytrmiioaJ (VDI) monitor, to elec:tr111uignetic 
fields does not i. 1 iJy lD8JJdale coocan about 
human heallh cffeds Quile oflm electJwic 
-:.;..;,., ,__, _._._ • . fi -·-, .... _ OI' CitiCiiCM•lllgO!Etic inildafNfia ... wce ....... 
(EMJ) issues, can occur at levels onleas of 
magnitude below advase heallh cffa:t lm:Js. 
NIOSH has fuuod in sevaaJ paevious eva1uatiws 
1hat VDT monitors are affidtd by wwauted 
rnagnc:tic fields. In fact, initial cwcem about 1he 
I" NCe of ELF fields at 1he uses facility w 
aaded when it w obsa .eel 1hat screeu images m 
a VDT b:alrd close to 1he electJicaJ panel wae 
stigbdycti.1mled. Similar type aaeru poblrms haw 
hem lqJOllal lo occ:ur at magnetic field lcvds as low 
as 100 mG in 1hese NIOSH cvaJuatiws. 

Shielding of Magnetic Fields 

The use of shielding lllllleriaJ is oflm used in 
cwtroDing p-allial occupaliooaJ exposures to 
Yaious physical llgUIIS. Unfiabmalely, shielding of 
rnagnc:tic fields in 1he JIOMI' tine fiapncies is not 
a �cli:diw;-nner since: Ibey can pass through 
most COiiiiiiW oijects widiout being significantJy 
afl"tdtd. The two be&1 mdhods to aeduce magndic 
field ma.glhs are to limit 1he YiUila:r's time of 
C&pclSIR and to inaease 1he cti!illi!Ja: between 1he 
soun:e and wwtcr. 

In 1his eva1uatiw WC possible tcdmique, fo CDidrol 
1he higher magnetic field lcvds in 1he back area urar 
1he panel, ISSIPDiog IIIOYUDUlt of die switdiboards 
10 a further ctistauo, &um 11ie back wan is not 
possible, would be 10 clesignlk: 1he back area as 
llmige. Sim:e 1he back area has higher ELF 1m:1s, 
mioimmng1hetane1hatYiUlbas apml in 1he mom, 
Ol'movi,gworkareas fuatbermm 1he backna, are 
also measures 1hat could be cousiden,d. 



The NlOSH mn,11igattws clctamined 1hat the FU" 
cb:tlic md magneric field lbaigth levels, bolh 
mside and oorside the uses facility are gmenDy 
low, apprmiowefy the same magnitude ,epo,tt:d 
previously by the Joc:aJ elec:ttic:al ulility Q11q•ny, 
generally wilhin the 11111ge of cxpo51R levels in 
office Rttingl< measured in � NIOSH 
evaluations, and - well below the cumnt 

t 

OQ;1q•1iooal exposwe eeiling limit of 10,000 mG 
R» 11111+eukd by the ACGJH. 

J 

I. ACGIH (1994). 'JbresboJd limit values mc 
chemical snh.111-a and � agents and 
biological cq,osure indices mc 1994-1995. 
Cii.;;iooati, OH: Alllc:rican Coufaeuce of 
Gu.eabiiiCUla) Industrial Hygienists. 
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Tablet 
Magnetic Field Sb� Meaaremen1s* 

May16,1995 
U.S. Cm1oms,Port of AdaDta 

A8anta, Georgia 
BETA '5-G235 

DFOHProjed No. BCA9511tGA224 

Team 437: fitlllt of electrical panel. fl fiom floor 

Team 437: fitlllt of electrical panel. 3S fiom floor 

Team 437: desk c:losest1o elec:t,ical panel. dlest height (sealed) 

Team 437: desk fill lhe..t fiom electrical panel. dlest height (seatal) 

Hallway oulSide lcam 437, directly wti• e.1110 eledlical panel, bead height 

File Roam": immedial£ right quachaut 1Vben adaiog 1U0111 

File Roam": tilr left quadrant 1Vben adaiog IUOIII 

File Roam": tilr right quadrant 1Vben eulaiug mom 

File Roam": cadei' of 1U0111 

HallwayoulSide File Roam" 

F.oby Sectio1r by recq(ioo desk 

Copy Room: qw edt 1D fitlllt cub we (middle of IUOIII) 

Electric padl sharpener (on/oft) 

wan dock (elcctric:Jbetleq--q,eaated) 

200 

100 

l.S 

1.7 

1.6 

1 

1.1 

l.S 

l.S 

1.1 

0.9 

2 

1.6 

1.1 

1.4 

1.2 

1800'4 

200 

0.6J0.6 

1.6 



• 
Table 1 (Coathaaed) 

Receiving Dock: electrical pliDel non at panels 

Receiving Dock: electrical panel room, middle of non 

Pqm machine: (by can diqeu.ea/bycoinrdurn) 

Break Room: 1V at llnl:lllnormal S' viewing cliSlae• e 

Break Room: can opcocr 

Break Room: toaSla' 

Break Room: bslaJlxoiler 

n-...t.. ·-·:.. ..:..t.. --- !' 1 .,.-...,....: ........,..15"'_.,!!!spFR 

Putl>ireclllraeceplion an:a 

Electric a.ewdaiver 

Coffeepot 

Telcc;, PJ11mmications panel non 

Wmrbmlain· cm 

Desltlamp 

SCIO 

20 

1.411.1 

20 

2CW.S 

200 

10 

170 

4 

30 

1.2 

0.7 

2 

10 

3 

so 
1000 

17S 

I 

*Mcwaemads collcdal with a Holaday IDSlaumwls Hl-3627 Fil' rnagnctic field staeuglh meter 
"File IODlll-whln Team 437 poposes to DICMl 

! 
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Table2 

..... 

EMDEX RandCI on Workln 
U.S. Clll1oml, Port of Atlanta 

Atlanta, Georgia 
RETA 95-0235 

Wclllmr I I. a 

p 

H 

Wclllmr2 I a 

H 

Wclllmr3 I a 

p 

H 

Wclllmr4 I a 

p 

H 

Neal'nl I a 

p 

H 

a • llroldbllld r 

P• Pul ...... 
H• fflnnanlon 
N • Numlloratm 

DFOH Project No. BCA95TRGA224 · 
. 1
1iil;,, i!!�ll!1�l i!��ll!il :l�l�I! liillii! !:\i!ilJ�ii! i!�lj�; filiNiiiiilf 

·�:r:1:!�1:�: :�:ii:::�(!�!1{�: :��!iiiit !::!ii�;i!:i:i�! !��:%:�1�: :1:,:�.:�:v::::: :lit!i!ii!!iir:1�:�:�1�����: :::i��1�i:!ii!��:j:�m�:�:ITTm;:�i!��:i] 
I 

OAI 2214 9.12 
0.01 219.2 U2 

0.11 65.6 3.09 

OJI 36.1 3.03 
0.01 34.9 3.Cll 
0.11 9.7 OJI 

0.41 IW 4.12 
0.01 146.S 3.92 
0.11 313 1.14 

OAI 14.21 1.13 
0.01 14.21 1.12 
0.11 3.11 034 

0.61 31.7 1.17 
0.01 30.S I.IS 
G.21 9.7 G.34 .... .... 

.............. 3.-111 ....... 

21.111 3.01 
2031 2.11 
1.n O.SI 

1.41 331 
1.43 331 
OA7 OJI 

6.91 2.21 
6.67 2.21 
1.97 O.SI 

0.91 I.SI 
0.91 1.41 
O.IS OJI 

1.73 1.01 
1.63 1.01 
G.61 OJI 

3.11 

3.49 
0.91 

2.74 
2.71 
0.26 

2.64 
2.SI 
0.63 

1.67 
l.6S 
OJI 

1.06 
1.04 
OJO 

2.91 I S106 I 
337 
3.13 • • 
1.62 I SOl6 I 
1.70 
1.56 • • 
2.26 I 4125 I 2.32 
2.61 • • 
I.SI I 4903 I U2 
1.41 • • 
1.21 I :zoos I 132 
132 

31.11 I 26 

• 
12.16 I 20 

• 
'"" I 31 

7.41 I 70 

• 
l.9S I 99 

HM/th Henrd EvaNal/on R-,,o,t No. 11-0231 

.. 

/Mi!iii&; 
63 12 

IS 99 

12 .. 
91 99 

99 99 
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Figure 1. Schematic floor plan of uses facility. The shaded areas represent locations where detailed 
measurements were performed Inside facility. 

11 

-



300.0 

zso.o 

200.0 

I 
tmn 

100.0 

so.o 

o.o 
10:33:U' 

TIH 
y_, 1,, 1915 

I 
I 

-. I 
,_,,.,_,,,,_,.,,_.,,,_ .... _ .... _ .... _ ... _ ... _ .. ,_ .. _ ... , ... -... -... -.... _,.,,_, ... _ .... _,, .. -· .. ·-··"-''"-"'-·"-"'-... -... -.. _ .. ,_ .. ,,_,,,,_ ... ,-..... 

1,,_,,,,_.,,,_,.,,_ ... ,_ .... _, ... _.,,_ .. ,_ ... _,,,_,,,_ ... J.... .. -.. ,-.. ,-.... -.... -.... -, ... _ .... _., .. _,,,,_,,,,_,.,_,.,_,,,_,., .. _,,,_,,,_,, .. _,.,,_, ... -..... 

1 .. - .... -, ... - .... -.... _ .. _ .... _,,,,_.,,_ ... _.,,-... -... r ... ,-... -... -····-· .. ·-··-"·"·-··-·· .. -· ... -... ,-... -... -......... -... -... -... -.... -.... -... ,-..... 

1,,_, .. ,_ .... _., •. ,-.... -.... -... ,-... ,-... , •• _ •. ,_, .. ,,-., ......... _,.,, 

I 
l,,_ ... _., ........ ,_,,,,1-.,,, 

., ... _ ............ -.... -........................................... -... -.............. f,1·-ff,-.... -... -.... -........... -.... , 

... -... - .... -.................................. ,,_,,,._,, 

l3:GO 
TIit 

M,a� I& 

._ . . .. _ ..... - .......... -..... -.... , 

l�:00 
rat 

M1�1& 

1111:: 
M• 

J'lsun 2. Tlme-ma1aede fteld lnteulty relatloa1blp ror ftnt worker In room A. Tbe bl1b peakl (Le., >SO mG) clearly wen IIIOClated 

wltla 1tandla1 aest to ftlla1 eablaet. 

... 



i 

s ... 

I 
! 
� 
' 
! 
! 

! 
! 
! 
! 
! 
! 
i 

! - j -
i 

1 

i 
I 
! 
! 
i 

I 
g -

I 
I 

i 
i 
i 
l 

- - - ! - - - -._,,-----, 
i 

! 
I 
I 

I 
i 

I • 

i 

I 

I 
I 
! 

. 

.. 
l!j 

.. 
C, .. 

�!t 
- ;II 

.. .. 
1.t -�:. 

�!! 
� � .. .. C 

ci ... .. - -
ci 

l 

� 

I 
I 
E ; 
G' 
II 
' 
i 
JI 

l 
:; .. 
• 

� 
< 
II 
! 
.!I .. 
,! 
r 

'lit • 

I .. 
a 
Cl, -.. ; 

11 
�I - .. ; . 
Ii 
-.a 
!1 
u. 
i .. 

I:; 
11 
!f 
�1 
11 



�0.0 

30.0 

i 
20.0 

10.0 

0.0 
10:2':i 

'lw 
� 11. 1995 

·�. 
I 
I 
I 
I 

_ .... -.... -.... -.... - . I 
.... _ .... _ .... _.. ...-.. 

,-.. ,-, ... _ .. ,_ ..
.
. 
_ ....... 

I 

-····-"··-.. ·-•··-·· .... -, .. -, ... ,_ ... _, .. _, ... -.... -.... -. 

1,,_ ... ,-.. ,,_, ... _ .... _.,,,_,.,,_ .. ,,_,,_,,,_,,,'"j 
... -... -... -, .. -.. ,-... ,,_,,:

·-····-"''-'"'-;
"·-····-·"·-· .. -•·-····--i· .. -... _ ... _..,_, .. ,_.,,,_ .. ,,_ 

1,, ...... ,._,,.,_ .... _ .... -.... -.... 

lf:00 
'lw 
Mav ll 

I 
I 

_,,,_ .. ,_ .. ,_,,,_,,,,_,,.,_,,,,_,,,,_,, .. _,,,,_,,,,_, ... _ ... _.,_.,._,,,_,,,_ ... _.,._,, ... , .... -.... -

lf:00 
1'11• 

Mav ll 

13'00 
'1'11• 

Mav ll 

l�:00 
Tut 

M•v " 

Fl1are 4. Tlme-mqaetlc ftekl latemlty nladomblp for aapervllor wbo workl la another room, Tbe bl1b peak aroaad 1:30 malted 
from eaterla1 room A and ataadlq near 1ame n11a1 cabinet mentioned la Fl&an1 2 & 3, 
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