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and publicity in Utah.
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August 27, 1965

Probably several doctorsfrom Washington will —

appear on the local scene in southern Utah, establish a Keadquarters,

.and use local school facilities to examine 2,000 public school students.

All of ghese will be done under the banmner of'fallout from the Nevada

tests.

Whereas, it might not be wise to attempt to stop the PHS studies,

perhaps we should consider the technical staff indicating more formally

the fallacies upon which the studies are being based.

Hopefully there

might be a chance of averting a potential fallout scare by placing the

. purpose of the studles in proper context,

Attachments‘

1.

.
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*

cc:

“Environmental and Genetic Factors in
the Oral Dental and Medical Character-
istics of Utah School Children’

Dr. Dunning's draft reply to Mr, Weiss
(not sent)

'"Leukemia Mortality in Southwest Utah"

Tommy F. McCraw's comments :

Comments by Dr, Dunning

Proposed PHS press announcement

Director, MA w/attach.
Director, PNE "

Director, PI "
Director, BM . "
' Manager, NV n

Officer in Charge, USPHS, NV w/attach.
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E ) In March 1955 the populatad part of Washington County received two acute

fallout exposures from testing. On March 1 the highest racorded averzge
" air concentration for 24 hours was 4 x 10-2 p curies per cubic meter at
Tan . St. George. The maximm effective biological dose,on this occasion was
ok 177 mr at Santz Clara, 5 miles west of St. Georga.4 On March 7, 1955,
T the Turk detonation.caused an activity substantially above background in
i - ... .. the communities of Toquerville aund Rockville in_Washington County, but
C e " “"only 11 mx and 3 mr respectively ware reportad. !

s

M [ * : . .
e . . "On May 15, 1955, several areas in the county received externmal gam=a doses .

which ranged from 20 mr effective biolecgiczl dose in Saata Clara to 110 mx
in Washington with St. George gatting 76 or. 8 .

. The accumulatad gamma exposure estimzted for all tests up through
September 1955 was 3 Roentgens for St.,George.7 Ia this same intexrval
nearly half of Washington County including most of its populated area
accumulated from 2 to 4 R and a narrow strip bisecfing the county in an

. east-west direction accumulated between 4 and 10 R° included in which was
the town of Hurricane, population 1,271, with an estimated accumulated
dosa of 4.2 R.’ - Eleven of the thirt -eight;communities ia Utzh that

.. - received over 0.2 R gamma in this interval are in Washington_County
including the six with the highest exposures of 3 R or morz.’ These doses
are significant in that a wholea populatica including young and umborn
children was exposed to the possibility of radiation damage.

It has peen estimated by one group that the 700 children residing in
Wasniington County who were less than two years of age during the peak

Fy o exposura period recelved, ig 1953 zlone, between 120 aad 440 rads to their
L thyroid from I in milk, Lover doses were also igieived during other
Ry periods of fallout. These exposures from ingested I were also of an

acute nature lasting only a period of two weeks or less.

E » Subsequant to these incidents the Research Branch, Division of Radiolegical
' . Health of the Bureau of Environmental Health, Bureau of State Serviceas,

‘ Re . U.S.P.H.S., has engaged. in a series of studies. to evaluate any possible

- . effects of the fallout exposure that had occurred. In 1963 the Utah-Nevada
e population study program was started in collaboration with the Public Health

Department of Utah and Nevada. .It includes epidemiological studies of

selected causes of morbidity and mortality potentially related to radiation

exposure. 4 .

T o * The study diractor of the Utazh-~Nevada population study has contacted the
Human Genetics Branch, NIDR, to inquire whether any of the teciniques
available in this Branch would be of use in carrying out the mission of the
; . study. He suggestad that a collaborative study of the populztion of 3,405
children iam public schools in Wash ingtoa County would prove useful for
genetic or epidemiologic studies of intersst to our program. Such a
T collaborative project would be of significance for the Utah-Nevada popila-
tion study and would be funded through the Division of Radiological Health,
Bureau of Stata Services. : '

NS
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" factors affecting goiter productioa.

Purposes of the Project:

The several _purposaes of this project are related, to the individual

" interests of the investigators participating in the study, through the

utilization of thiis population of children as a data souxrce, and through
the application of the skills of several investigators. Of prime
intarest to the Utah~Nevada Population Study is the detection of
possible scmatic damage to the developing tissuas of young children
exposed to fallout. The Human Gemnztics Tranea of NIDR is interested ia

" genetic and envirommental factors controlliing the growth of the face and

dentition, and in the development of genetic marker characteristics that .
can be of use in human genetics generzlly. Tha Epidemiolegy and Biomatry
Branch of NIDR is studying the epidemiological aspects of all factors im -
the enviromment kmown to influence dentition. The Epidemiology and
Biometry Bramch of NIAMD has been coacarnad recently with epxdem;ological

Morphological and paysiological changes in dentition are possible types
of effects of fallout which have not bezn examined in this population.

A systematic examination of thyroid morphology by physical examination
has not previously been attemptaed althcugh the thyroid is recognized as -
belng one of the body orgaas most at risk in the fallout exposed group.
"hzs study would pronose to survey the children of this county and to
compare oral and tooth morphology, enamel structure and carious teeth of
the children who werzs at risk of radiationm damage during various stages .
of development with the teeth and oral structure of their siblings and
other children in the community who wers not at the szme davelopmental

-stzges during the radiation exposure period and, therefore, were not at
- risk. A thyroid examination will be performed in a systematic manmner in

order to ccupare the thyroid morphology of the exposed group with suitable
controls. This will be used as a baseline for future follow-up studies and
as a data source for current epidemiological research. Examination of
other specific characteristics of genetic and possible somatic relation-
ship to radiation exposure will be carried out concurrently. The data

"regarding these characteristics will be used in testing hypotheses aboul

the somztic erfects of radiation and also in testing and developing genetic
hypotheses independent of possible radiation effects observed.

Protocol: o L .

of the 3,400 children in school in Washington County, about 1,500 were

.alive in 1953. This group is now attending junior and senior high school.

It contains 753 sibsnips which contain 536 independent sib pairs. There
are an additional 500+ caildren in 5th and 6th grades who would be expected
to have erupted their persanent antar 1oz teeth and flirst melars, but who
were born aitar the period of major fallout exposurs. There is also a local
Junior college at which an additional school age population who had
developed dentition prior to fallout exposure could be .studied.

.
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- . The 1,500 junior-and senior high schcol students in this community will
SRR be the subjects qf this study. The addition of the 500 upper primary
cami school children will -be considered depanding on the progress of the study
and the evaluzation of the workers in tae Zield. field team of four

L . dentists and four physicians with supporting technical persomnel will
ey . ‘plan to complete the field study in tem wo-“i g days of two school weeks,

T © "It is'anticipatad that some of tha supporting pezsonnel can be recruited

- . in the local junior college. :

‘ . The question of comntrels in this study -ust necessarily be leaft open.
I v There are several types of controi imcludad in the study of ‘the 1,500
2k junior and senior high school stucdents zlsma. There ars controls within

the individual due to the sequential development of teeth, there are
: sibling controls, and there are controls of children of different exposure
UL history in relationship to develotment. The size of any of these contxrol
"|" groups is small, however, and it mzy be necessary to turn for controls to
the large longit :dinal studies being carried out in other parts of the
country. To use these would intrcduce problems regarding possible genetic
‘differences and differences in envircomanczl factors othar than the ome of
major concerm. A specially selected control group should be located in a
socio=economically similar semi-rurzal ccunty of similar environmental type
" most probably in eastern Califormiz or Oregon or western Arizona (west of
the test site) im an area with no history of fallout exposure. The control
e group will be of similar number, sex, age, and ethnic classification to the
o . study group. It is entirely possible that controls for ome port of the
' study will not be suitable for another part.

Hl

00

it . Two general types of tissues might 2 priori be expected to show somatic
SR . effects from any toxic process. The first group is the tissues that tend
cLe . " to have high exposure to the toxin, either by direct exposure, as in the
L : case of skin and contact dermatitis, by concentration as in the case of
L . the thyroid and Iodine, or by deposition as in the case of bone and -
Coe - strontium, Althougn bone is turning over its salts, the effect is that of
-+ deposition. :

i . The second group of tissues that might be expected to show effects of
P ~ toxins are those in which the structure of the tissue results from a
; limited number of cells and iIn which a defect Iin one cell or a few cells
s would be apparent as a change in the appearance of the tissue. The taeth
. and the iris are two examples of structures that are changed by changes in
et 2 small groups of cells during development. They have also the dasirable

: properties that they are visible for examination without trauma and with
economy of tizs in the examination. ' ' -

= ORAL AND DENTAL STUDY -

)

; The formation of the 10 primary tooth primordia are frem localized areas
in the oral epithelium. Subsequent tooth buds form frem the germinal
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buds except for the permanent molars which develop directly from epitheliu
The tooth buds develop in three waves, the primary teeth start at the Sth
month in utero and the enzmel ic largely formad by birth. :The permaneat
antarior teeth and the first molars are bDeginning to develou enzmel at birth
and are coatinuing to develop amazmal up to about the 4th year. (Table 1).
The parmanent laterzl incisors do not start to form until the tenth month
post partum. At about one andona half years the bicuspids develop and
percanent molars begin between ome &nd a half and three years. The

thixd molars are beginning to form at aga 7 to 10 years. The upper tzeth 11
generally arz somewhat ahead of tha lowar teeth at a given age. (Table 1),

L

Frem this brief symopsis of dent-l davclopment it can be seen that in a2

" population of children who had be.i exposed to a possibly toxic event it

might be possible to pradict which specific teeth would be expected to show
<oy effect from the toxic event or events. This would apply to compaxr?sons
of individual teeth within a given child and also to different teeth in

~ children of different ages at the tize o the supposed toxic event or events
(shown in Table 1).

0

The tooth enamel is produced by amcloblast cells ia a specifically
localized patterm in which each azzlictbizzt produces a rod of enamel

. that forms a column from the deati: cuc to tha surface of the tooth.

The leangth of the column of dentiz wné, :tharelfore, the thickmess of
enamel, is a function of the metatolic zcitivicy and life span of the .

particular zmeloblast cell which produces 2 given enamel rod. These
cells are active In temporal and spatial sequence from the start of the
enamel at the tip of the tootﬁ tewards the root.

Tosix effects, such as tetracyclize therazy of the wmother while a fetus
is developing primary teeth, are uncwa to affect the developing dentin
in a highly specific way. Experi:zncal studies in animals have shown
that a gaiiety of maternal traumcs cam zifact the development of fetal
teeth. Even variations in maczbolicm of more physiologic types,

. such as birth and the various stages of infzncy, produce rings in the

enzmel. These rings are relatad to the sevarity of the envirommental
changes and they appear, as expacuid, osn,the teeth or parts of teeth
being formed at the time of tha tzcize.”  Careful examination of enamel
will be carried out by observers ctazndardized against each other so as to

_ provide reliable data on any possible dental changes,

The gross morphology of the teeth are zpparantly less sensitive to A
environmental affects. However, it is well known that systemic disease,
particularly sypnilis, can affect the zorphedifferentiation of teeth
_producing peg teeth, acd other variations in the general size and shape

“of specific teeth or tooth structuzes. It has also been shown that larg
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acute doses of radiation affect the ize and shape of teeth.

For this reason measurements of s a dimensions will be carried
out. These same measuraments a2re to be used as a basis of a study of the
“ heraditary aspects of tooth size. :

[¢)
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1 . ' .
;E; £ radiacion has any overt effact on teeth it will probably follow damage
k to the tooth bud in early morphodiffersntiation or to the specific
ameloblast cells that are active at the time of exposure. The enamel whena
: formed is stzble. The group a2t risk is those children who were developing
e . teath, either in the morphodiffercntiation stage or in the enamel forming -
S "period. Trom Table 1 it can be sean that thesaz are the children from

ages 10 to 16 years old at the presant time. .

=
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- The specific changes that mz2y De obsarved as esvidence of effscts of
radiatl on or other toxic factors cm dental morphology are the appearance
in the group at risk of am.incraased proportiom of small or peg shaped
teeth. Since peg laterals, in particular, tend to have a familial dis=-
tribution, the occurrence of aay morphological changes will have to be
controlied by family study of sibiings, and if necessary parents or other
‘relatives as indicated. ' e

: The effects of toxins on amelcdblasts are to causa hypoplasias of enamel.
In Japan there was raported incggasad incidence of hypoplasiz observed im °
the radiated group of children. The occurrance of such hypoplasias inm
the children z& highest risk would be evaluated for the distribution of .
_ the hywoplastic areas withia a tooth and among the teeth of the given

E . individual in relation to the time of eaxvosure and would be controlled
o T agzinst the dental status of siblings and also of men siblings of the
same and different ages. Hevaditary amelogenesis imperfecta is
i . eclinically distinguishable from the conditiom expacted hers. High con-
' centration of ingested fluoride ion might present a difficulty ia
diagaosis, but the major water sources in the area are well below the
concentrations that would be expacted to imtroduce this problem.

- .~ Since inmcreased dental caries might result from the effects of normal

. . cariogenic procasses on emazel that was defective in microzcopic degrae

s not otherwisa detectable, the dental caries score for the group at risk
- ) may prove to be different from the expected scores as extrapolated from

- > the observed scores of older and younger siblings. A difference in
caries rate was found in Japan between the exposed and control groups.
. For this reason the classizal DF and def scores will be recordad.
- These scoras will a2lso be used in connection with the PTC taster scoras

20

e .
v to extend the data that suggests a relationship betwyeen carias pre-
o disposition and the ability to tasta this cempound.®™

i The-Jzpanese children in Hiroshima and Nagasaki who were exposed to
. " direct razdiation and fzllout are regor

TEe
e o both first and second molars compared with the controls.-Y This
a

finding suggests that the eruption time of teeth daveloping at tha cize
of exposure could be delayed. Zruption tize will be evaluatad in this

population zad comparad with suitadle controls.
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- IRIS STUDY -

The occurreance of segmentary heterochromia of the iris has been reportad
to be increazsed about,l5 times by intrz-uterina exposure of the fetus to
iizgnosctic_ radiation. ° In other studies this finding has not been
confirmed.za The exzmination of the iris for segmentary hetarochrcmia
does nct incomvenience the child and can be dona rapidly by experienced
observers in good light and is, therafora, an ideal populatiom test. The
300 children in this population who wer2 in utero during the fallout
exposura periods can ba compared with the remainder of- the population for
their frequency of this trait. In particular, since this condition canm
also be due to gemetic factors, they cza be comparad with their siblings.
During the course of the iris examination the iris structure and color
will be recorded'according_to the classification of Waardenburgzs for use
in genetic analysis. .t :

. - TASTZ AND SUELL STUDY - oL

The ability to taste or smell spec S chemicals has beenm known for many
years to be under genatic control. 27 fne ability to tasta the compound
phenylthiourea is ome of the characteriztics that is frequently used ia
schools to demonstrate genecic principles because of its inocuous and
.quick testing properties. t has been showm. nowever, that the =2bility to
taste this compound is related to glaucomz;“® caries rates in the deciduous
:eeth,Zl aznd goiter.29 The natuze of thiase shysiological associations are
sudjects of current investigatioz., ZIDecause datz . omn two of the traits that
have been related to PTU testing form 2 major source of interest in this
study the ability to taste this cczpound will be tested by the method of
Harris and Xalmus.-0 o : ’

i
-
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The ability to smell specific cdeors mzy »ossibly represeni a new set of
génetic polymorphisms similar to the huma2n blood groups.3 If this proved
to be the case, it would be of great vaiue in the study of human genetics
by providing a set of genetic markars that could be testad wTzpidly and
without discomfort to the subjects of the study. The first step in the
evaltation of this potential re¢source is the detection of polymorphism or
bimodality in the populaticn in regard to these traits, Then if variatioas
are found the nature of the inheritance mechanisms caan be studied

M ot

Cne of the seven basic molacular odor tyses progosed by Amoore has already
been demonstratad to be under gemetic control. In this study we propose

to screen the population of children for their ability to smell the specific
molacular species suggested by Amoore at very low concentrations and to
evaluate the rasults by the sib-pair method if aay polymorpnisas are

detected. - . ’ .
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‘ Phenylthiocurea taste threshold scowes will be determined for each child.
i These will be correlated with danizl caries scores and with scores for
. thyroid enlargerant.. Tua thresholds for ability to smell various compounis
N will be recorded. These will be cvaluzizad for bimedal distributions. :

IS Correlation of thresholds will bz zesz:il and also correlations with PIC

g Taste score.
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. . -
"7 Camonarocy oF GaowTtn or Human Tezra® a .
e 1
* - (Schour 2ad Massler) .
| Ena nd ;
Toath Tootl: Coront Dzmri:‘.;‘ o= | Cro Raat
X Formativw | 27 - Complezed | Completed
. | sition Begins
|
Cantralincisor. ceoeonln.] 7wia® Dol min. | 134214 mos 134 yrs.
. Lateralincisor. coovaeacdf  Twiln I i mie. | 2}4-3 mos. | 1X-2 yrs.
> i ! . v
= . . : -
. 2 |Caspid.eieinicniaeoens] T3 wia | Smda 9 Zos. 314 yss.
] | 1
q~ . . . -
Fisstmolar...oseeanend Swis. @ Smda §14-6 =os. 234 yrs.
: Second molar..covev....| 10 wi, 6 i, 10-11 mos. 3 yrs.
*
. oo - e . )
. Firstmolat.vivceennes. |3 ¥~tmin ! Dirth 2485 yrs. | 9-10 yrs.
Centralincisofeeavevee. ) §$=5% min. | 3= mos. 45 yrs. | 9-10yrs. | -
Lateralincisor...oeeuo.f §=538 miz. } 10-123 4-§ yrs. | 10-11 yrs.
- ——— T3S
P ant 4
g Cuspid. civeuvveasveoed SH-6 i, | +5mes. &=7 yrs. | 12-15 yrs.
<
-t .
- . . . , 1
5 Firsc bicuspid..covveeen. Bissa I TIE=2 yrs. | $=6yrs. }12-13 yrs.
. =
- Sccond bicuspid. ..ooaaa.] 7¥=8 mos. | 2-21% yrs. I 67 yrs. | 12-14 yrs.
: Sccond molag. coveeane. ] 814-9 505, l 21343 yss, ! . 7=8 yrs. 14=16 yrs.
e . Third molar..cecieeaeedf 3IM—4vis. | 7=10 yr3. ; 12-16 yrs. | 13-25 yrs.
- B *wiu. = weeks in utero. .. .
t m.i.a. = moaths in ucero. : . . :

o $ When significane diferences ocour beiween
. . _.__isindicaced separazely.

Lok o . . . *

upper 3n3 lower :c:nh. thar chrooology

—- - e tem e - - - ..t R R

v v
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' ' . ATTACHMENT 2

DRAF T (NOT SENT)
GMD:em 6/2/65

R

(This was used as a basis for a telephone

- o . call to Ed Weiss on June 14, 1965)

L . -

-

Dear Ed: o : - : ' !
This.is in feply to youf lecter of June 1, 1965 concerning'the pro-

posal for medical and dental teams from the National Institutes of Health

- to examine all school children in Washington County, Ucah

The f}llout data quoted in the proposal is from the 1957 Fallout

Hearings..'More accurate end up;te-date»data are to be found in the 1959

Fallout Hearings, startlng on page 2021._ The “data contained in, the 1959

.o

-3

? Hearidgs will answer your questlon about Southeastern Arizona.

The proposal submits as one of its principal arguments that the
relatively high concentration of fallout debris in the air constitutes
evidence o? high radiation exposures to persons. As you know, relationships

between concentrations of radioactive debris in:the air and that deposited

'on the groﬁnd'have not been established. The whole body external dose
 from the debrzs whlle it is suspended in the air is quite minor compared to

"the potent1a1 dose after depositlon - at leas: for the cases in point.

Even the lung dose from 1nhalation of .these rela:;vely hxgh concentrat.ons
is not great compared WICh che exposure from natural occurring materials
. The proposal states " . . . 3 pn cu*les would be retained in

the body." This i{s a generallzed sca:ement which may lead to false assump-

tions. The fallout debris from Nevada tests has been found to be very

.insoluble, at least in the nearby areas, thus the lung would be the

critical organ by a large factor. One possible exception to the above

statement is the dose to the thyroid resulcing from the {nhalation of

r




DR
-3

Mr. Weiss . ' ) - -2 -

. . §
radioiodines. A specific example would have to be assumed to better

delineate the ratio of.doses to the lung and to the thyroid, 1In any event, /

I thinkrstudies on thyroids should go forward as explained Selow.
o~

By far CHe larger percentage of fallout that occurred in Southern

A R

Utah, sxnce the Nevada Test Site opened, was in 1953 It would seem,
—_—

therefore, that one should look at’ the age group of interest in relation

" to this single year of exposure., If one uses the statistics encompassing

the perxod 1951- 1962 (as given in the proposal), it would in effect be
"diluting" the key data, i e. it would be producing an “average" wnich
could conceal significant data. I recognize that there are different
latent periods and that iimiciné the significant exposure to one year will

also limit the number of potential cases. In fact, one might argue that the

number of cases would be so limited as to produce a statistical unsound

study. If so, it is unfortunate, but cannot be ignored. In this connection,

it is noted on page 9 of the proposal that even under cﬁe pfesent assump- -

»tions, the anticipated number of cases is qulte small

On page 2 of the proposal i: is stated: "It has been estimated by

one group ziai tig 700 children residing in Wasaington Ccunty who were
memm—— . . 1]

e

less than two years of age‘during the peak eiposuré period received, in
1953 alcne, between 126 and 440 rads to cheir‘thyroid from I-131 in.milk."
This estima:e was made by one irdiv*dual whose methods of calculac‘on
received a critical appraisal by an Ad Hoc Ccmmittee of experts. Another
estimate, reported on the same page of reference 10 quoted in the progoscl,
was 68 rads with an'uncertain:y factor of 4. This estimate was based on
comparisons with relative concentrations of beta actiQity in the air - =

L4

another method shown to be quite unreliable.’
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I am puzzled ‘zhout relatienship of the proposed study and the one that

lizé 1 assumeo was already wellrin progress. AsAyou point out in your letter,

- the study'in ﬁtah andrﬁeoada was announced in August 1963. This was to-
= incorporate‘studies of thyroxd into already exiseing studies of leukemia,
etc. Are the studies on :hyr01d in the current proposal additional ones,

~or what?
On page & of the proposal there is mentioned that one of the tissues

. _of interest ic the ‘bone in -relation to s:ron;zum. The levels of strontium-90

in the Nevada-Utah environs are among the lowest in the country. It is also

noted on pégé 5 that‘"ExperimenCal studies in animals have‘shown that‘a
e variety of macaroal treumas'can affect the deoelopmenﬁ of fetal teeth."
' ﬁith such vaiiablee-as these, end many, many otoers, how does one delineate
the problen? - - ‘ Y
I am in favor of the studies on thyroid, prznc1pally because of the
allegations made concerning production of thyr01d cancer from fallout.A
R . - Because of the nature of the study and the limited population at risk, it ié
N highly uolikely that definitive answers will be obtained, but I agree the
study sh?uld bevdone, even in despe:acioo, in the hope of obtaining a better
' responee to the allegetions., I have a different feeling about the other
j studies proposed - edmic:ing quickly that l am not an authority in-:hese
- areas. The 1ikelihood of obtaining meaningful results are at least as small
as for the thyroid studies and perhaps muchesmaller nor do I know of any
r? ,.} compelling public relations need to undertake the studies as tﬁe.- apparently

.
-

is fot the thyroid work.
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S As I uﬁdersta@d it, some of the other proposed studies are genetically

-

.

)

= related. You will recall that fn 1959 the World Health Organization con-

B I S
. T, e d
4B e

g sidered the feesihiiity_of’conducting genetic studies in the areas of high
s background radiatiou levels - some as muco as 15 times higher than the
f{:l 1 average. Yet after gene*at‘ons of exposures at these elevated levels a o
’{; pommittee of the WHO concluded;_"The Committee regards it as rather im-

E;;, :probable that the investigation of‘any of the high-background areas known
féi} T today, will by itself Vlead to the deﬁonst ration of signi 1cant genetic

‘h

B JE O ETR I DA Ao 3

effects." It is correct that this Commlttee ‘went on to say in effect that it

-

" would be’ desirable to obtain meaningful, if imperfect data., I believe, how-

. . ‘ever, that one should honestly state and document that there is a scientific
basis for a proposed research study or to say that one is just going
- , "fishing." Or to put it more kindly, if it is a question of taking advantage of

-

a fortunate willingness on the part of highly competent sclentists to under-

N § take the additional studies beyond tﬁese'for the thyroid, as I understand it
ji f" may be, would it not be more accurate to place the justification for this work
'“; f ~ on this: basis rather than flying under the banner of fallout from the Nevada

.f{f‘;. tests? o | | ’
, s : - : :‘ Sincerely yours, )

"4.. - . ur X ; S Gordon M. Dunning
Tt » N ' . . . - Deputy Director :

- B . . .~ Division of Operational Safety

- ] N e
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