POLICY IMPLICATIONS

PRESENTATION

Raymond Neutra
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Raymond Neutra made the presentation for thislast Topic. Material that adds to what has been
presented in the synopsisis found below. This summary has been prepared from the transcript
of the proceedings and from slides prepared by the presenter. The material has been reviewed
by the presenter for accuracy.

Neutra' s gated pupose in addressng padlicy implicaionsin this presentation was to show how
risk assesgment, exposure asessnent, and engineeaing information can be “padkaged” to address
concerns of stakeholders who will contribute to EMF palicy. Such stakeholders might include
the foll owing: utility companies, unions, other employers, eledricd contradors, appliance
manufadurers, individua citi zens, the state or federal Department of Transportation, danners,
and schod representatives. The California Department of Hedth Services (DHS) is conducting
such a processin Californianow.

Asavisual aid to hisdiscusson, re presented a basic dedsion treeoditli ning the types of
dedsions that stakeholderswill encounter. (Figure 14-1) Dedsionswill haveto be taken
regarding mitigation ogions (from doing nothing to ddng more reseach to questions of chegp
vs. expensive solutions), the cetainty of hazard (on ascde from safe, through degrees of
increasing likelihoodto “beyond doult’), dose-resporse relationships (from flat to steep linea),
and dase-frequency distribution after mitigation (low to high). One of the difficulti es that
scientists facein interading with laypersons making these dedsionsis that scientists and
engineastendto dstinguish choices and effeds in terms of shades of gray, whil e others may
wish or may chocseto dvideisaues darply into areas of snow-white or coal-bladk. The dedsion
tree dtemptsto codify shades of gray.

Neutra suggested that there ae two respeded traditions in making dedsions with ethicd
implicdions. the “Jeremy Bentham utilit arian” approach (the greaest goodfor the greaest
number) and the “Moses” approach (do the right thing no matter what). Scientists may be more
likely to fall i nto the former category, and “just abou everybody else” (including lawyers) into
the latter.

These diff erent approaches come into sharp focus when the issue of environmental justice (see
below) israised. Questions such as who gets expaosure risk costs and benefits, degrees of
certainty abou hazard, lifetime risk to the most highly exposed group,and personal mitigation
choices can beraised. Thaose wholook at questions as to whether certain groups of people bea
the weight of more hedth or environmental hazards than the average dtizen tend to take the “do
the right thing no matter what” approach. They fed they ought to have astronger voicein
locaion d such budensin their neighbarhood(for instance whether aline shoud be located o
upgraded in a corridor that already contains, say, refineries with passble toxic wastes,
superhighways, or other potential pall uting elements).
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Branches of a basic decision tree for these venues

MITIGATION CERTAINTY DOSE-RESPONSIVE DOSE FREQ DIST AFTER
OPTIONS OF HAZARD CURVE MITIGATION
Expensive Beyond doubt Steep linear Conventional “measure” or
“Ingredient” schedule
heap Quite likely Shallow linear
More research More likely than not Sleep C thresh & plat High
Do nothing Unlikely Shallow C thresh & plat <Mcdium
Safe Flat Low

Figure14-1. Branchesof abasic decision treefor these venues.

Although the RAPID program has not focused onsuch isaues (which are often associated with
classor race, epidemiologists are interested in them because, for instance, raceis related to
disease. A utilitarian will | ook at the incremental cost of mitigation ogions to seewhether they
are wst-effedive; the “Moses’ ethicist will ask abou fairness Neutranoted that utilit arians fed
very uncomfortable with the environmental justiceisaue, while the eavironmental justice people
fed uncomfortable with having costs and benefits raised.

These views can be asociated with the distinction between a “gray” approach and a “coal-
bladk/snow-white” goproad to pdicy making, and affed who makes palicy. Poaliti cians and
regulators are comfortable with afinding (such as that by the National Academy of Science) that
applies astandard of “beyondareasonable doult” for evidence of pasitive proof of arelationship
and that therefore states that there is no clea and conclusive evidence. However, such aposition
can lead to inadion where adion might redly be avised. On the other hand, where scientists
speafy a “shade of gray,” the pdliti cians must make the palicy in resporseto the finding. The
difficulty isthat the pulicis, in general, lessthan comfortable with “gray” findings. Who ads at
varying degrees of certainty (shades of gray) is snown in Figure 14-2.

Neutra discussed how the seledion d a dose-responrse relationship aff eds the number of persons
affeded by an environmental agent such as EMF. To estimate the number of affeded persons,
say, cases of cancer from EMF, requires 1) an estimate of the distribution o exposure in the
popuation (number of people versus intensity of expasure); and 2 the added rate of disease for a
given intensity of expasure (dose-resporse aurve). The number of cases a agiven intensity is
given by the product of the number of people & that intensity and the added rate of disease & that
intensity. By summing over al i ntensiti es the total number of casesis determined. The seledion
of adose-resporse aurve will diredly affed the number of cases at ead intensity and the total
number. If the dose-response aurveis astep function (the simple yes-no resporse typicdly used
in epidemiologic studies), then lower exposures (where most people aein alog-normal
distribution) contribute no cases. On the other hand, if the dose-resporse arrveislinea, then the
highly popuated low-expasure group can contribute asignificant number of cases, whil e the
high-expasure group contributes a simil ar number of cases as with the simple model. The result
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can be asubstantial change in the total number of cases depending on the dose-resporse airve.
The dose-resporse relationship is therefore an important fador in any cost-benefit analysisandin
the outcome of the dedsion analysis.

Degree of certainty isusually a shade of gray, not snow white (safe)
or coal black (beyond doubt)

DEGREE OF CERTAINTY | WHO ACTSAT THISTHRESHOLD

hazardous beyond doulb | regulatory science, criminal law
(coa bladk) > 9% | “consistent and conclusive evidence”

quite likely to be ahazard | cautious dedsion-makers
(darker gray) 75-96% | guilty in civil law

more likely than na ahazard | cautious dedsion-makers
(dark gray) 50.1-74% | guilty in civil law

not so likely to be ahazard | cautious dedsion-makers
(light gray) 26-49.996 | innccent under the law

beyond doulbnat ahazard | very cautious dedsion-makers
(snow white) < 1% | innacent under the law

Figure14-2. Degree of certainty isusually a shade of gray, now snow white
(safe) or coal black (beyond a doubt).

Another fador that needs to be considered in working through the dose-resporse portion d the
dedsiontreeisthe multiplicity of “ingredients’ that make up eledric and magnetic fields.
Neutra used an analogy for EMF asa aup d coffee nat only is there more to coff eethan cafeine
(ahost of other fadors), bu it makes a differencein eff eds as to whether you dink it inlittl e
sipsall day or down the whole quart at once Thetime period d interest for EMF expasure must
also be wnsidered: isthe exposure acamulated over alifetime important (as with ionizing
radiation) or is only the instantaneous expasure important (as with bright light that aff eds only
one diurnal melatonin cycle). Both these fadors hint at the complexity of the dose-resporse
curve andthe difficulty in determining it.

Neutra noted that epidemiology might provide some empirica guidanceto reducethe complexity
of the dose-resporse relationship. To use goidemiology to identify whether there is afador that
causes effeds and what it might be, two condtions must be met. First, this“ingredient” must
exist in the environment where the eoidemiology was carried ou. Seoond,if it does exist in the
red world, it hasto be correlated with wire-code cdaegory and TWA. With these two principles
in mind, the 400,000combinations referenced ealy in the symposium have some hope of being
whittled dovn to a manageable number.
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Neutra concluded by presenting some data regarding environmental justice @& anisue. Those
who kecome alvocaes for groups of people who are unddy burdened often asert that thase
people ought to have priority for retrofitting (to reducefields), and perhaps defended against new
expaosures in their neighbarhoods. Advocaes often argue for adion onlower degrees of certainty
and for close invavement in the dedsion process

Asto the question as to whether environmental justiceis ared isaue: Neutra noted that there ae
40 completed studies that find certain groups or neighbarhoods have more unwanted
impositions—dump sites, refineries, chemicd companies, and so on. For EMF, the data ae
limited. He ated the ongoing California schod measurements projed: it shows that schods
with a high rate of freelunch (lower socioecmnamic status) have more video dsplay terminals
that give off 2 mG at onefoot than do“rich” schods: the probable explanationis older vs. newer
equipment. An owerlay of datafrom a study of eledric blanket use and regnancy outcomein the
CdliforniaBay Areaindicaed that a personin a VHCC wire-code cdegory was more likely to be
nea adump site, and that a person with high PE measurements was smewhat lesslikely to be
nea adump site. The datawere dso consistent with the findings cited abowve, that persons who
were poa, who orly had a high schod education, and who were bladk were more likely to live
nea adump site.

To follow up onthe dose-resporse isaue, Neutra expressed strong interest in reviewing studies
that examined correlations between diff erent measurements and between measurements at
different times. Theseinclude the Bad to Denver study, Carnegie Mellon EMDEX correlation
studies, EPRI transients pil ot projed, the Californiaschod study, and ahers. Resourcesto cary
out such aprojed would be needed.

Neutra concluded by nating that the role of the DHS in the ongoing EMF pdlicy formation
processin Californiawasto try to be an impartial referee anong the various gakehaolders and
make sure that they get the information they fed they need to argue thisisaue; that is, to lay out
palicy options and the likely criteriafor judging them. Contradors are assmbling the fads
abou exposure and cost and developing methods to analyze dedsions. The stakeholders will
critique and wse these productsin their deliberations. He noted that his department’s
resporsibility will then be to updiate the NIEHS hazard identificaionin ayea and ore half, and
will provide adegreeof certainty abou hazard. At that time they may also comment onthe
degreeto which they know or do nd know the dose-response relationships for diff ering
endpants.
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SUMMARY OF DISCUSSION

Several issues came under discussion following the presentation on policy implications by Dr.
Raymond Neutra. The summary below was prepared from the symposium transcript.

Environmental Justice

Dr. Gary Boorman of NIEHS commented that one reason environmental justice questions had
nat been linked with EMF was the lower rate of childhoodleukemia anong African-American
children compared with that for white Americans. He dso nded that an orgoing study of breast
cancer among African-Americans and Hispanics has an EMF comporent.

In resporse to a mmment abou the diversity of people using environmental-justicetype
arguments in an EMF context, Neutrarelated an observation from an EMF environmental-justice
workshop reld by the DHS in California. Participants at that meding noted that, because
eledricd system impads are distributed everywhere (as oppased to locdly, like those of adump
site), dedsions abou mitigation for afew who are spread throughou aregion kecome ethical
questionsinstead of environmental-justice questions: that is, aquestion d whether the majority
will fund kenefits for aminority, say, the 5% or 6% of VHCC housesin aregion.

Multitude of Componentsin Decision Analysis

Severa discussants pointed ou that there ae many more cmporents onthe dedsiontrees than
just those related dredly to EMF, and that we shoud na lose sight of them. For example,
schod administrators deading whether and hav to spend money for EMF mitigation are dso
faceal with isaues such as class $ze, number of teaders, install ation d metal detedors, and so
on. Deasionson EMF could affed these other isues.  Anather tradeoff for EMF mitigationis
cost of service asmall rate increase to suppat field management can affed the hedth care and
quality of life of fixed-income austomers.

Neutra responced that a multit ude of issues would be highlighted in the palicy discusson for the
Cdliforniaprocess For example, in schods the same dedsion-makers would have to budjet for
rewiring to reducefields from neutral currents and for installation d metal detedors or removal
of lead sources. They would have to make tradeoff s between dff erent environmental problems.

Neutra noted that addressng reductionsin exposure for the power grid presented dff erent
guestions. For example, the most cost-eff edtive means of reducing expasure might be for the
utiliti esto buy up all the dedric blankets, resulting in areductionin dsease cmmparable to the
more expensive dternative of burying eledric lines. Of course, this raises other isaues such as
impads on people left living next to lines. According to Neutra, these types of questions need to
belaid ou fully in the pdicy analysis and argued in the pulic venue.
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California Policy Formulation Process

Neutra dso dscussd how the goproach being developed by the DHS will allow examination o
diff erent assumptions and strategies in the padlicy-formulation process These strategies will
include the more astly onesthat may affed only afew individuals, as well as the more universal
and chegoer ones. He hopes that by having a discusson with all the stakeholders and having
hedth educators bail it down so that theissues are dea, the quality of the puldic discusson on
this complex issue will be better.

In resporse to a mmment abou how the puldic view of risk may be tempered by false
impressons of risk and aher issues uch as aesthetics, Neutra noted that there would be
oppatunities for puldic inpu of this type of concern in the Californiaprocess The materia
developed by DHS, its contradors, and the stakeholders will be turned ower to the Public Utility
Commisgon (PUC). The PUC will then have hearings where diff erent points of view can be
expressed. However, this heaing will be global, in that it addresses much broader questions than
those focused onan individual readionto the siting of aline by asingle utility.

NIEHS Risk Assessment Process

One discussant questioned the outcome of the risk-assesament processbeing pursued by NIEHS:
isthe processto dstill al the reseach reported at the symposiainto asimple yes/no hazard
evaluation d magnetic fields with adedsion onwhether to mitigate, or nat? If so, would this
processmean that the research to date would be put “in the garage” for no aher purpose that the
magnetic-field risk assesament? Frank Young commented that the risk-assessment process
shoud adknowledge such questions as. other causes of cancer that EMF reseach hasidentified;
the cost-eff edivenessof mitigation for fadors besides EMF; and pdicy analyses that address
other putative causes of cancer besides EMF.

It was the strong opinion d ancther discussant that this body of research was important and
would na be shelved. Our use of eledricity is © fundamental and pervasive that anything
leaned abou the interadion d eledric and magnetic fields and Hologicd systemswill be
important in the future.

Alternativesto EMF Mitigation

The use of field-management resources for other adiviti es that might provide larger pulic-hedth
benefits can also be raised: for example, would the money be better spent on an anti-smoking
campaign than on buying lines? Neutrafelt that there were limits to what you could exped the
PUC to authorize and that an anti-smoking campaign was not likely to be viewed as being within
the PUC’ sdomain of discretion.

Neutrawas asked to dscussthe reconcili ation d the pulic hedth professona’srolein helping
society all ocate resources with the administrative role of seeking suppat for spedfic isaues that
may not have a ¢tea hedth impad, such as EMF. Neutraresponced that DHS is very aggressve
and advocatorial in neture when a puldic hedth issue is beyondareasonable doult. With EMF,
which is nat beyondareasonable doul, it is more difficult to define what our proper roleis. At
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this phase of the padli cy-development process theroleisto provide the PUC with apadlicy
anaysisandwith DHS' estimate of the degreeof certainty or uncertainty abou paotential EMF

hazards.
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