County of Monroe, Michigan
Board of Commissioners

106 EAST FIRST STREET, MONROE, MICHICAN 48161
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RICHARD E. PETTICREW,
Chairman
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BRANCH

Secretary Nuclear Reaulatory Commission
Washington, D.C. 20555
Att: Docketing and Service Branch

Dear Sir:

The Monroe County Board of Commissioners, would 1ike to ao
on record in opposition to ynur written comments on proposed
Amendments to Part 140,

le feel the present rule is much more adequate for the
protection of the general nublic,

Sincerely,

)

S
‘ : Nl L
L.f'f r'y<1 ('(} ' ’o/(zf-,.‘.\

Richard F, Petticrew
Chairman

REP/jfu
Attachments

cc: Sen. Carl Levin
Sen. Donald Riegle
Rep. John Dingell
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Page 1 ' Mr - '8 "',:. ~ 'T'? : g .
AREA # 2 Avpaox‘r-o} mvma‘m ;.f-u 2y pe ‘a
| Metallic Skin/Eare, . - * Health Dept.
Cane # | hesidents Yr. Birth | Tumors Iaste | Irritations _gmm_ Other angiationa ™ Survey
051 Husband 1974 e e Oy Grandson/age. 6/developed diabetep -
Beverly 1071 R o : 7 & |¥White powder on patic/dead birds Yes
056 Husband 1918 ' t "+t | heart condt. A - NO
Wife 1927 RS v e
s | bHusband | 1945 - : i
—Hife 1949 Tbvzg%?é‘eere headaches/d4
Son 1974
Laughter 1971 " - " "
o5k Husband 167
J Vife 1952 Two miscarriages since accident
{ laughter 1973 . e L R
055 Yﬁ@__gbz‘.nd 1972 - N
_Hife 1636 i
102 Husband 147
Wife 1945 ¥
107 Husband 1930 g )
Wife 1930 segi1ipen " o I .
10L Husband 19 - P T ad g
Wife 19 heart palpa. | Vomiting/nausea/unsble to retaip food Yes
lanchter 24 yrs
Daughter 30 yrs. «: %
Son 11 yrs, s, T 2]
Son 4 vrs,
10€ !ﬁusband
ife

*hesident moved.

*®New h

LA 2

esident

Information obtained from other sources

since accident.

hesidents unavallable or refused to participate

Case #

~enresents a single household.

S



AREA # 2 Anm.mnﬁwmg ™ -

e.'v

- :b’; ‘v

b

fusband

Tumors

Metallic

Skin/Eye

LTSN

Wife

Son

Son

Taurhter 12 yrs. . o
Son 9 yrs. . P
107 1 ¥ife ves S Aint/iT%ed ot T dled KO \
usband yes il . ‘
"y Y e B ITke sunburn }
120 | Husband 1922 freast iﬁ.ﬁ?"me,}}"",?‘ Sohy NO ‘
vife .| 1921 |
wife's/husband also diled from er ;
115 Husband %9&5 . : - NO
wife 1946 -
Laughter 1960 i
Jmughter 1974 v o 3
__Daughter 1982 "
130 lusband 1931 NO
Vife 1931
111 refused L family bers Yes

*Hesident moved.

**hesidents unavailable or refused to participate
Case 4 Senresents a single household.

Information obtained from other sources
**New hesident since accident.



*HResi dfe%t{ moved, I}goﬁx.‘aa

**New hesident since accident.

**Recldents unavallable or refused to participate

tion obtained from other sources

e - f~:’f -!f, . ey .
Page 3 R S T 2 38K ; o - .
AREA # 2 Awﬁm.wuhsmmmm,,_%;g_q S PR .
: : £ % .
Metallic | Skin/3ye P Realth Dept.
we £ fcecidents | Yr. Pirth| Tumors | Taste |Irritations | Circulatiory | r_indicati ™ Survey
L6k Husband 1940 L o v R :
wife 1945 “Hifer ’ arm/nc injury: no bi since B2 7 ‘
Son 1967 , . R e o
Son g = . A |
Daughter | 1968 > g . ‘
Son 1970
145 Husband 1939 . . - Yes
Wife 1941 et c”“m face/hands/arms m the head(dizzy)
hter 1964 : E i
S 1966 . Lot
| _Laughter 1962 NCTE} One daughter breast cyst removefi 83
46 Fusband 1041 ?
Wife 1939
Iaughter 1967
Laughter 1961
Laughter 1962
Laughter 1965 Has had thyroidism since age 3
Son 1967
Son 1970
52 Husband 1917 X
vife 1922 b
Jeff 1960 Pro-nuclear/PPL employee NO
S Fusband 1923 ;
wife 1548
Son 1967

Case ¥ 4epresents a single household.



- o, i .
™ -} ket AR g .
Metallic - R . O v Health Dept.
ze # | secidents Yr. Birth | Tumors | Clrculatory | Other Indications Pa_ Survey
154 Husband 1928 yes 2 - e ¥ e, o NO
Wife 1928 yes yes k1 ° 4| detects white silvery powder
Susan 21 yrs. 2 ¢y 28 Gl .- e : P AR L
Jere 23 yrs. $ v vain) AR nEaNAR] - 9 e &iF P T
155 | Hugband 1949 s SR . ¥+ EnT YES
Kife 1951 .
Son 1980 t<¢ & | hed celd 5, 50D 000/ Summt o g0s SO
157 | Husband 1955 = CAARIGAEY . Y- T e NO
¥ife 1956 & L
Son 1979 :
Zon 1982 o two caesarean sections
200 Husband 1922 Heart Heart by-pass/deceased 1982 NO
wife 1919 ’ Thyrold problem/takes medict
201 Husband 1922 KO
Wife 1925 anemia severe arthritis
202 Husband 1919 NO
wife 1922 v
203 Husband 1643 “- NO
Wife 1945 Thyroid disorder/Dr.'s care
Son 1973
>0 “usband 1920 E9RREr clostomy ~ NO
Wife 1918 $YBRar chemotherapy/began 1983
205 Vidow 1923 fRspgd d 0 de o NO
Son 1962 . X n
Son 1952 .

*hesident moved. Information obtained from other sources

*#*New hesident since accident.

‘**Residents v vallable or refused to participate
Case # Senresents a single household.

-



X 27 ¥, VN ) :
e | AREA # 2 APPROX. TWOR ML..- .é' W T . o X
" 3.4 . : d
Metallic *| Skin/Eye . $ Py _;;‘T ~ ~.+ | Health Dept.
se # | hegidents | Yr. Birth | Tumors . s:mamm Ehz mﬁﬂlnnl e 3
06 Husband | 1910 & 2 g & WY - 2 Survey
ife _1911 Regk : . . s | onset .1979[mon1y/41-a 81 NO
97 refused v 2 e g :
28 Husberd 1923 es yoo r~%l .- . -& v, WA I - -
Wife 1927 il CMemagy - % . e e -
] Husband 1014 _ves ves 7 [7385" Terture s park
-l L L8 thyroldigm problep

10 Father 1914 » ; TMI worker (construction) NO_
Son 1941 gl g1 - : $ aas »“ )

1 ¥idow 1912 Yes ; o A -
¥4 Husband 1906 Yes e NO
Wife 1014 Yes mi gzscolorod

Crandaughter] 1955 -
i Husband 1941

: NO
Hear hissing nd eve. saw ye cloud

Mife 1936 JYes
_Son 1962
—4 daughter 19€7
Gr.father 1 1901 excellent healtn/sound mind
E Husoand 10458 N0
Wife 1647 > —enlaxged thyrold/medication
Son 1977 . o
Laughter 1980
H's father 65 yrs - stroke/died 1979
5 Husband 1948 cyst-like eruptions a month gﬂF ggngidgm.
Wife 1950 have since disappeared

Laughter 9
*hesident moved. ihgrution obtained from other sources

**New Hesident since accident.

**Hesidents unavallable or refused to participate X
Case ¥ Senresents a single household.



Metallic | SKin/@ve - T e Pealth Dept
ase # | nesidents | Yr. Birth | Tumors | Clrculatory | - . |
7 | usbam | ou; B A ¢ T PO

_Nife 1952 ’ s AR ol
Daughter 1977 S o
Son 1975 ' -
18 BAPEAE (1) | 100 tumgk - . 3 mittai.fia§°ut:”.i hef? years afo o _
Daughter | 1971 & . B S 5 e
Son 1961 = - i ‘ : j
19 Husband | 19us " RO
it s —
- L 2 - ' e
Ef:: acomosmnpocgscegrin
20 deht 1957 anemia/premature birth(82) NO
Daughter 1971 —
Son 1982 i
D's Father mo £1 512 onset of 1llness 7/81 died 82 o
1 [ ugbapd 1945 NO |
ate oo e sot lsebere stiise of scctiens
Son 19720 |
< kusboand 1912 ;:Jri -cancer 10 -
Eife 1909 Pose cancer o
é Fusband 1924 T NO |
wWife 1924 ' psycholog) cal damage from acéident strong taste of lodine/gritty in mouth 3/28/79
2 usband 1920 Pro-restart/plan to move to Fla,| Yes
wife 1930
*hesident moved. Information obtained from other sources

**lew Hesident since accident.

***fesidents unavailable or refused to participate
Lase ¥ Senresents a single household.
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AREA # 2_aPPROX. TVO} “Niries SOUTHEST or mar * f? 2 iy
- P ® - - 3 e AT .T‘

R - \ﬂ." o 7%
Metallic Skin/Zye . % Rats ..
_L:_lr- | hesidents | Yr. Birth | Tumors | Taste

| Irritations

Not intervi cancer ; dted’ X"
. . cancer Sl i dled’ BT X
. 2 Shler &5 % 4 living $¥5 . .-
- - cancer % w - ” I T .
- cancer 23 2 | aled: et
- . cancer d R 2 L SRS T
.« _ 9 cancer 2 - ? "
L cancer _ . s died -
5 Husband 19 £ & e
Wife 19 - 4 el
Son 21 yrs.
Son 17 yrs. e N g
;ovPl 3 % %4
- - W

*Resident moved.

Information obtained from other sources
**New hesident since accident.

**Residents unavailable or refused to participate
Lce § Sepresents a single household.



i | Animal Cancer (AA)
Elood disorders (5)
Cysts (C)
Ceasarean (cc)
Feart (¥)
Leukemia (L)
Fiscarriage (¥)
Thyroid (T)
Unable to Contact (uc)
Anemia (A)
[ied of Cancer =

=

A.ZA £ 1

Living cancer
Mnus code # L[ied of cancer
Family moved

e P Arvee

- m
- 4 lit. Top
i; : ¥160 []

|
|
—-—f/'\‘ /
N e
P \\\;ifff~—~__‘_\\,'Z{

&



lage 1 1964
AREA # 1 APPhCX. SIX MILES NORTWEST CF TMI
» icdent Yr. Birth | Tumors - fkln/zye Circulatory Cther Indication N v
e ecicdents | . mors | Irritations | Circula he : s n_nren
1:2 E h:nother 191° Fepeated chent colds lic !
Son 1937 i
() Husband 1916 former THI wcrker C
Wife 1919 Breast Breast cancer/rrscectony/cter.
161 Husbarnd 1943
Wife 1939
160 Husband 1947 I,?..)P?%CUﬂtP(‘ AL RY RN
Wife 1943 fiiRt
Son 19€3
Daughter 1968
Son 1971
162 ** ftefused ifgformation Former |residents Burns (male/heart attack) | Mev lesident
170 ** | Luner/lale hew Fosiaort Y
revigud Uwner/!zle K aﬁger T ormer aident Sted 10°° o gyl
121 Husband 1677 Yes Yes cuPeery Tt | cec afficavit ¢
Wife 1941 Yes tyvothyreicdisn
Son 1957
|y Bustancé 1959 N
—— 5 . 1959 ol
laughter 19€0 b
1980 RPRBIRE Umsual oxder ‘
_156 nd 190  [ipiee
< 1910 &er HPPEh teT, SIoe ipilgmarstonn, .
r.hncm.eL 1945 B

*hesident moved.

**llew hesident since accident.

t*¢hesidents unavailable or refused to participate
Ca;e # enteserts a single household.

Information obtained from other sources



Yape 2 19F4

AREA # | APPECX. gix MILES Lor ttWEST OF TMI
Metallic | Skin/Zye
Care # | hecidents | Yr. Birth | Tumo Taste lrritations | Circulatory Cther Indications ‘B urve
009 Sister 1918
Brother 1912 heart attack Sudder. death/no },;‘,ﬁ}gyp?:‘!‘“‘h
101 Husband 1946
Wife 1952
Son 19726
Laughter 1979
158 Husband 1918
—{hife [ 1928
n 1966
Son 1950
Mother Died 19F0 leukeria
15Q Husband 1924
wife 10924 Yes
B shané Sg%:?gr colostomy -
Wife 1954
021 Husband 1922 4
Wife 1925
ooe | Fikgle 1960 iy,
Mother 1909 E13§§§s Dicd 2-2-81 !
137 Husband 1940 5305 =" (nerated on 190F" e
wife 1941 i
a Daurhter 1964 E
Laughter 1961 W EREL.
k- Daughter | 1962 riragh el
1725++ | Number of ple unknmt no inforratio:.

*hesident moved.

**llew hesident since accident.

***hesidents unavailable or refused to participate

Case # sergesents a single household.

Information obtained from other sources



e AREA # | APPROX.SIX  MILESNorth WEST OF TMI
Metallic | Skin/Zye
Laze T | hesicents | ¥r. Tumorg %MMM&% A _lirvey
822 lEuskand 1971
wife 1932 o
Iaughter 8 yrs.
Daughter 12 yrs.
oos | PATEe 1927
oo1 | papEle st yrs. | BURSEE die¢ 1080
002 Husband 1972
Wife 1971
Laughter 1957
Crandaurhtey 1972 Bgﬁftion
Q0% | pushang 1951
fe 1952
1926
—-lRRELLET 1080 — e
Former .-esi%ent 13 vr cane Died 1980 Terale
005** | Husband 1947
¥ife 1953 Two miscarriage«s 1G°1 i P2
Son 1987 !
Former hnesiflent 68 vrsl "25518, Female cied 19F0
00¢"* | Busbang 197% :
Wife _1976 = b
Iaughter 19€0
h 1963
Son 196€
007 | Husband epe Died 10P1 ciarnosed 107P

z - '
*hesi enf moved, fggmtionc:h&i‘m from other sources

**New hesident since accident.

***Fesidents unavalilable or refused to participate

“ase # senrgsents a single household.

celostomy 104



tace b 1984 ASEA_#1 APPROX.six MILES LCSTIWEST OF THI

e Circulatory (ther
Case #) Residents | Yr. Birth | Tumors l’&ic Irritations Indicats
227 Fusband 5-11-42
lwife | 2-22-48
&n 12‘17-21 -
Son 8- 13-7% Pet dor unable to deliver itk 1i+4
224 Husband 1-23-21 ’
¥ife 8-24-06 | eye ves S0 SKIT canceY 'y 14 1nforeniigy
225 |iusband | 2-26-42
—_—tife 112-12-46
f;on 9- 5'&5 — ———— ————
Son 8- 1-21
Son 12- 3-75
22¢ Husband
Pife
laughter - il L
B Son — __..1
|
2, I
!
T ——— -———-—-—1P-
|

*hesident moved. Information obtained from other sources.
**lew resident since accident.

*** desidents unavallable or refused tc participate.
Lase # represents a single housencld.



197°E-714 * 1980-477 * 1962-501 W $ 47 A L .
ndag . ROy - . 5.
Core AGE DECTASED - = LIVIKC - DIAGHOSTS CACE:
00 __Ballets, Martha !h_a_goctqv/ch;lotheragy X
Banberger, Carrie 96 _12-14-81 Qd age 2
200 Drawbaugh, Alda Mae ol 1-20-82 » = =S4 sk =
70? lLerrick, Hobert €0 o-_ -82 Lung g 5 ¥ L
204 Ensmirger, 80's X _Pancreas ¥
30° Crmss, Athea 53 X Eenien Bﬁast Tumor /ovary remcval
20- Gross, 53 X Spinal Stignosis/disabled
., George, Eva 57 X X
Q¢ FHaring, Walter €5 83 _Stomach/liver X
“09 Herry, Forothy 51 X Chemotherany X
710 Hillman, Anne 20 X W Colon ; X
-~ , Admitted tc hospital for operation
211 King, Francis 61 81 : Died from heart attack during Fosp.stay
21 _King, Irene 60" — X - rasdectomy S G
71, Kunkle, Paul Dr. 20%s ¥ 8 T - TP F . Lmkﬂ.li‘!g ;01:.1 types of cancer) X
v« Lehman, Henry &2 _11-15-81 e ' Heart Attack “
g . T e B ST ST i
2y Mller, Preston 60°s - e sl BT R o o
. L -X - . w Faegv '
4+ Park, Prank Jr. 62 3 - W ~ Heart Attack : gj
21~ Shuler, Cora 28 12-18-80 " Throat | X “.'1
. o “_._., : ' - ,.v'
% Y
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PEELIMUIARY CAMNCEL ZURVENYS i.}-_...ﬂ'. TAL (a3 of June 19%4) }‘ \\
0

A
Introduction N\O\

In an cffort to assess potential chronic health effects from the TMI-2
accicent, several citizens jroups have been conducting door-to-dvor surveys
on the west btank of the S:isquehanna River Letween 0.5 and 5 miles fremn TMI,
An effcert was made to select subdivisions which are high in elevation. Many
of the pesple remember metallic taste or odor 28-30 March 1979 and some
had incre acute syraptomns, Three such areas are reported here:

Alen (1)
cen (2)
Pl

In each case over half the households were surveyed, Sometimes data was
collected for other homes from neighbors, Totzl populations were estimated
for each arca arsuming 3 persons per uncontacted household.

The jopulation mnean age for all three groups was 35-39, not atypical
for an average U.S. populatiern, Hence, the reported cancer mortality rates
have mot been age adjusted, althouch this procedure is recommended for any
subsequent followup studies. Followup is urged., Although the state reports |
it has surveyed 95 percent of person: residing within a 5 mile radius of TMI,
on'y 1 out of 62 responding to this question upon survey (!8 percent) said
tiiey had been contacted, ‘

Expaciad cancer mortality |

)

The southeastern Fennsylvania caucer mortality rate is 1563 per 100,000
per year, Of these 183 cases, 40 will be lung, 28 breast, 8.5 leukemia, 6
lymphke.na, 5 brain and 1.3 muscle (tissues of origin), These baselines of
exprcted cases will be compared with those found during the surveys., If
anything such survey results represent minimal cancer rortality frequencies,
since many households were not queried and in some of thosce gueried there
was relicence to discuss cancer, - )

T -

84 persons were surveyed in 23 homes., TIor the 7 homes uncontacted,
if one assumes 3 per household, the population base of this area is 105, This
iv an elevated section <IN 5 0 lcs northwest of TMIL Cancer
rortalities are shown in Table | and a map of these fatalities in Area #1. In
addition to the 5 confirrncd cancers a previous owner of house #170 died of lung
cancer in 1981 and the rnother in house /153 (B0 yecars old) died of leukemia in
1980, Five additional residents have cancer diacvnosed between 1977 and 1984,
including one additional muscle cancer.

145 pereons were surveyed in 49 homes. It is estimated that 127 live
in homes not sarveyed (13) for a total population of 272, This section @
is 2.5 miles southwest of TNMI, Cancer mortalities




" mortalities for *.\re shown in Table 2 and a map of these

fatalities in Area 2. In addition to these 5 confirmed cases, 6 other cancer
deaths have been reported between 1979-84 for a total of 11 cancer deaths
in this neighborhood.

This area is approximatcly 6 miles northwes* of TMI. Fourteen
households with 52 residents were questionned. One case of lymphoma is
living. Of the three reported cancer deaths 1979-84, one was leukemia
(death in 1982) and two cthers were in a father (41) and his son (21).

The iymphoma and leukemia occurred in individuals 53 and 54 years of
age, respectively, Since information is less complete than for the other
two areas, no table or map is shown for Schuey Road.

Epidemiolozy of cancer mortalities

Table 3 summarizes the cancer mortalites found in each of the
three areas surveyed compared with those expected for the five year
period mid-1979 to mid-1984., It may be seen that Area 1 .
would be expocted to incur one cancer fatality in its population of 105 )
over the five year period, but 7 cancer fatalities were found. Similarly
2.5 cancer fatalities were expected along Area 2 ., but 11 cancer
deaths were found., Along Area 3 the story was the same with 0.5
cancer fatalities expected (e.g., a 50 percent chance that there would be
one fatality) but 3 cancer fatalities were found.

Overall, in these three areas which reported signs of contamination
by TMI during the 1979 accident (metallic taste, eokin burns, etc.), whereas
4 cancer fatalites would have been expected in the five years since the
accident, 21 cancer deaths have actually occurred. This five-fold increase
over expected cancer mortality rate is statistically significant at the 95
percent confidence level and indicates that some carcinogenic insult may
have occurred as a result of the TMI accident.



Table 1

Cancer Mortalities 1979-84

Case Age Date Type of cancer
A 40 . colon
B 72 1981 renal
C 54 1980 muscle

o

33 1980 muscle

E 68 1980 muscle '



Table 2

Cancer Mortalities 1979-84

wer 2

A 31
B 70
C 48
D 48
E 60

Date

7/81
1979
1981
1981

?

Type of cancer

multiple myeloma
breast

brain

&ung

breast



Table 3

Expected v. Actual Cancer Mortalities

in Communities near TMI (1979-84)

L

Cancer Mortalities ~Actoal/ Excess

Community Expected Actual Expected Deaths
/

\ .. Area } 1.0 7.0 7.0 6.0

| Area 2. ' 2.5 11.0 4.4 8.5

Area 7 _ 0.5 3.0 6.0 2.5

TOTAL 4.0 21.0 5.2 17.0




‘!.

L R i e e R T Y R T AL

S

Ql'”‘b.. = - -
;i USHTED SYATES
g _ NUCLEAR REGULATORY GOS0
,6‘;.\9_%.;. '/ oo b . Cliicn of Public Afinirs

g el Vlashiniston, D.C. £33
1IURZG/3A-0032
Vol.© , Mo, 1 VIEZIC ENDING tori) 5. 1%

RIZVIS RELEABES g <

£5.5%

No. FOR 1VMIDIATE PELEASE
Tel. 0174927014

(MOnday, Apri! B, 1985)

NAC CONSIDERS WEGULATIONS
OF WELL LOGGING OVEPATIONS

T™he Nucterr Regulatory Comission 1y conyidering erending ity requlation
to frclude spac ihic safely requiremsnty for the use of radioactive materiely
8 well logging opera’lony

The o)) and grs tndustry usenr wvell-logging technigues to obtain
Informat ion on the proporting of unnvow’ formations--such as the type of
voek, porosity, | ylrocarbon content and density-«in new and existing wells,

One tecrnigue :moln\ lowering a sested radicactive source, with an sssoclated
radiatinn detector, Inte & woll on 8 wire Yine, Informition collected by the
Eatagtar 4% aenl 1) the turface through the wireline while the radicactive
sowrce 174 detector ave slawly raiand from the bottem, The log of the wall iy
produred By rrcocJing the wag in whieh radiation emitted by the soures
tnterscts whth ' wrderground forsation

Erartetum aod cosbum arg the radingctive materialy owst comonly uied Tor
RIS purduar, Siatiar wie of the materials Vs made 10 coal and other niners)
eapliration,

Ry of Sovebar 190, 170 W0C Vicensess were authorized to uie radierctive
eaterials in -u-l-«:’n. cperations. In addition, 77 states have reached an
agreseent with the W0 ynder which they regulate well n-’gw, (as wel) 2y
cartain other aetivitiog tavolving turmarcial use of rediosctive materials).
Thess Agresment States have sbout €00 well.logging Vicersees,

Cyrrent MAC reguistions do mot contaln radiation safsty requirements
specifically retated to the vin of nuclear materials in well . logging
eprratiors, Instesd these operations are requlated through the general safety
r:.innnh for usr of auclear materials and threugh corditions of esch
frdividust Ticense inpesed on o case-by-cave basis, The propored rule weuld
provide u‘:-lm'n and coniistent regulations In this ares and (¢ designed
1o reduce the rish of an sceident Invalving radioactive material,

Specific requirementy of the proposed rule would inelude:

(1) The Vicensee (-m-u“m curpany) would be required to enter into

@ written sgreement with the well owner or opprator Ia vhich the guner or
rator coomity Lo make 0 reasomablie effort to recover any radionctive source
Bt gaty stuck in the well, Tre owner or operator wou'ld 2130 0"« not te

relesie eontaminated equipnent or propsriy surrounding the wel) fo

use until the pauipment or property has been decontaninited.  ThIy agresment |y

nreded bacaust the well Dogging company fteelf might Aot have the lege!

sutharity or rescurces 1o recover & radiosctive source that gets lost (n o well

(7} Licensens would Be profibited from forcing 4 stuch yealed
radioactive source out of 1ty Nolder In o manser that coald andanger the sealed
source’s iategrity unless the action way specifically authorized by the Wi,
Pupture of the Sedled source could cavie radioactive cortanination of the
facitity, personne) and enviromment

(30 Performance criterts would be established for the sealed radioactive
ourees.  After & phase-in peried, the sealed sources uied by wall.logging

feensess would have 1o be doubly encapsulated, contain nuclesr myteria! that
Vs relatively Insatuble and rondispersible and eithar have individus)ly patsed

8 presture tedt or be similar to & prototype that hay pessed tests corplyl
with stendards of the bosrican Mations) 1mhrﬂ Institute, o i

Interastad porgans ore Iavited to sudmit written comenty on the propoted
rule, whieh would be contained in o nee Part 39 of the Comitsion's
regulations, Cosrenty should be sent to the Secretiry, U, §. Auclesr
Pegulatacy CLarmisslon, Wishington 20058, Attention: Dacieting and

t | BN 4
Servicen Rraneh, by July B, 19RS h) Gays attor pubdicatinn ia the Felera)
Fagistar on Aprilt ‘. IO‘”.
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FOR IMUEOIATE RECEASE

No. 8556
Ted. J01/492.7718 (Moncay, Rori) B, 1925)

NAC PROPOSES TO REVISE EXTRADPOINARY NUCLEAR OCCURRENCE CRITERIA

The Nuclear Regulatory Commisstion (1 propesing to revise fts criterin for
deternining that & ruclear accident at o )icensed nuciesr power plant, or
certain other Yicensed Tactiities, Y4 an “extraordinery muclear octurrerce”
(EN0).

The test for an ENO, as defined in Lhe Atomic Erergy Act of 1954, o
enendad, 13 whether there wis substantia) relesse or dispersa) of redicactive
caterialy offgite and whather there was substantial personal fnjuries or
property damage offaite. The existing criteris are;

1. *That one or more parsons of fsite were, could have been, or might be
espased to rediation or Lo rad aterial, resuiting in o dose or In s
projscted cose in ancess of, ., to the shole body or corresporiing
doses to specific organy; or § Tevls of surfate contanination have
occurred,

2. “1re avent has resulted In the death or Nos ttalization, withia 30
Cays of the sveat, of five or more prople lochted of (ite shaving obiective
eVinteal eviderce of physical Injury...* from erpoture to radiation; or

*$2,500,000 or more of darage of faite has been or wil) predadly be sus-
talned by any one parson or 35 miliion or wore of su'h demage in total has bee
or wil) probably be sustained. .. *; or

*$5,0% or rore of damage offsite Moy or wil) probably be sustained
by each of 50 or nore persons, fded that §1 nillion or rore of such dicaje
in the aggregate has been or wil) probably be tustainred, as the revslt of such
evanty.

1 the Commission derernines that & noclesr accident was an €MD, persnng
with eletns for Injuries would not need to prove thal the Vicenser way
regligent, Nowever, those persont would have to prove that there was (afury
or damage, he amount of rosstary Yots and the Vink betwaen the Tovs and the
radioactive material released during the sccident,

Aftar the Mareh 1979 sccident at the Three Mile Toland sucleer power
station, the Comission sazoustared problens In epplying eafst, g €9 eriterly
One 0f the prodiems was Lhat 1t wes €iffienlt to dolerming monetary €emiges,
pther than thase vrnu{ releted to evacurtion, and, In senp cases, these
Camages ware resnlved only after extanded Vitigation, Thiy mm.h, ¢id ret
offect the Theee Pile Toland £00 deternination as (L was clesr (hat the
eisting crttarta for substantial ralesses or affeite doser were not oot ¢
ercended,

Theae options for avending the present criteris are being preposed. Uik
the present criterin, the proposed criteria set forth in any of the three
options waild be vied by the Comivston Im making & Voga) dacistion which woulc
affect procedures for hanfiing claioms for damages or Vnjuries, They would re!
represent allowable or safe Vimiey for wae By K20 Vicenseeny,

1 The fhrst erftarioncfor deternining that there has been &
substant TaT Fateass of ratiation of felte-would e o Conmitsion determimtion
*.. . that one or rore 6f the persony. . has been or prodably will Be., . * eraae
to » whale body dote of radiation In excess of Five rems with correspanting
doses for specific orgurs.  Specified Yevels of surfeze contamiration wiuld A
be changed from thase currently contaired tn the N30"s reguiations,

The second eriterion for mabing & finding of substantia) persams) Inler
e peraons or daage to raun{ of fstte--wiuld reguire ¢ Comigtion datrriin
then Ihat ong or pare of the following conditiony are satiefied:

(a) “Fhum or vore proole have recetvsd & radiation dese. . te the w*ale
Body or any organ. " WMECh g In ensesy of 190 rads,

———————————
(b) “Crfaite property hovizg & value of $2,500,000 1y contasinpted with

redionctive materiaty, " (s eacesy of spocifing Yovely,
e e e~

!



(e} “Toployment Yoss of ot Yeast 25,09 person-ays Ms occorred. ®

- (€) “fvacustion of ot Yeast 109,000 person-days has occurred as & result
of on coaturtion or8ered by & State or locs 2 with ity t
3 &5 Seih a8 aoder.” oca) official with the quthority to

The first criterion would r
reon ecuire o Comission deterwination
LAy 07 Bersons located on or mear any site boundary throughiut
She Coration of the ACEIGent® could Mave received » whole body dose of racis-
Ser rhasess of five rems with corresponding coses for soecific orgers

Specifieg Tevels of susfece contonmi .
ard the existing criteris, SRRRRISHI VRPN N ) S )

The secend criterion would r termi
vore of the folloving ryiah w:J:.S:“-:sun determination that one or

2} "R caleulated dose of 100,000 i\ V
‘. o g “m:::muthuu vered within &

b, ¢, 4) Same a3 Opticn 1.

1 < This option vould not use two separate criteria for substentinl

re Substartial danages. A Commission determination would bLe recuired
"L Mt there hat been & substantial release of radioactive material offsite,
or that there Feve been substantial leyels of radiation of fsite such that sub-
B it a1 sk o B
etsed. ., and, it of 4
the following conditions 14 satisfied:” TR . N

(a) “Pes) and sersems) property 15 rendared unfit for 10y noreal vse 25 8
result of contemination with radioactive materialy at...* & specified exposure
rete,

b} The radiation dose * . which could be received by an individua), over
any WM.nour period, exceeds 10 rads. . . *

(€] “Peal ond personal property is rendered unfit for 1ty normal use a4 4
result of contemination for esch square beter of any 100 square reters (as @
niateun). .. " in excess of specified levels,

Kritten comrants 0 the ,roposed ssendments to Part 140 of the Commis.
slon's regulations should be received by August 7, 1985, They should be

to the Secretary of the Commission, Muclear Pegulatory Comission,
Fashington, D.C, 20855, Attention: Docketing and Service Branch.
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Speciai Report

QUARANTINED
MEDIGINE

There's only one drug i the world known to block radia-
tion's effect on the thyroid—and the U.S. government has
been trving to keep it under wraps. Why?

By John Grossmann

HREE DAYSAFTERTHE WARNING WAS SOUNDED AT THE CRIPPLED THREE MILE ISLAND
PLANT IN PENNSYLVANIA, AIR FORCE JETS FLEW IN EMERGENCY SUPPLIES OF A DRUG
THAT CANOFFERSIGNIFICANTPROTECTION INTHE EVENTOF ASERIOUS ACCIDENT AT A
NUCLEAR POWER PLANT. THE DRUG IS INEXPENSIVE. IT HAD BEEN DEEMED SAFE AND
EFFECTIVE BY THE U.S FOOD AND DRUG ADMINISTRATION AND APPROVED FOR SALE

WITHOUT A PRESCRIPTION. IN ALL, SOME 236,000 BOTTLES WERE DELIVERED TO A WAREHOUSE
IN HARRISBURG, WHERE THEY SAT UNDER ARMED GUARD

THE DRUG WAS NEVER DISTRIBUTED

MANY EXPERTS SAY THE DRUG COULD BE NEEDED UPWARD OF 100 MILES FROM A RUPTURED
NUCLEAR REACTOR. ALTHOUGH AS MANY AS THREE-FOURTHS OF ALL AMERICANS LIVE THIS
CLOSE TOONE OR MORE OF THE NATION'S 53 OPERATINGNUCLEAR POWER PLANTS, ONLY AFEW
THOUSAND AMERICANS CURRENTLY HAVE THE DRUG IN THEIR HOMES, AND ONLY LIMITED
SUPPLIES ARE NOW ON HAND AROUND THE COUNTRY. WHY?

The drug is called potassiem 1odide vithin her childbearing vears. Morris plant could release several kinds of radi
ww K1 for short, and the first question lived in Manhattan, some 160 miles from onctive particles into the air Among
\lan Morris asked was: Where could he the accident site, but he knew that the these would be radioactive iodine, one of
get some? Morris. then a 38 vear-old Indian Point nuclear power plant wa the most abundant fission products in a
marketing specialist for Publisher only about 30 miles awav. Unlike most reactor, and additionally worrisome be
Clearinghouse, first read about the Americans w ho heard about K1, Mornm cause of the 'uwnlmr workings of the
drug in newspaper accounts of the hd not forget about the drug when body's thyroid, a tiny gland weighing
Three Mile Is'and aceident MHe read hree Mile Leland faded from front less than an ounce. The thyroid is re
that K1 could be especially important in PARe N H rtue of his job, he had ponsible for secreting important
".l'l‘ﬂllll'l"l\“ voung children and un thseriptions (o numerous magazines growth hormones. It is also very efM
born babies. Morris looked at his | vear One of them was Science News, which cient at absorbing lodine from the
yid son and at his wife, who was still well told him enough ahout the drug to pr blood —and would gather radioactive

pel him to the library to do more re jodine just as proficiently. Acting hke a

Johnt GGrossmann 12 a contributing ed earch What he learned was th ponge, the thyrowl would concentrate

tor of HEALTH \ 1t ' b WA SAT DOW the hody exposure to radioactive
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wdine; in only a few hours the coneen-
tration might be 1000 times the level
elsewhere in the body. The effects of ra-
dioactive iodine on the thyroid range
from mild inflammation of the gland to
hupothyrardism (a loss of function) to
benign thyroid nodules and thyroid ean-
cer. Because of their small body size.
infants would be especially at risk of de-
veloping thyroid-related problems. And
a baby in its mother's womb would run
an increased risk of cretinism, severe
congenital retardation.

You could guard against these
effects, Morris learned, by taking po-
tassium iodide, a so-called blocking
agent. If swallowed immediately before
or within 30 minutes of exposure to radi-
oactive iodine, the thyroid gland would
become saturated with the drug and
have little room left to absorh the harm-
ful radioactivity. Timing was important.
though: If taken at the time of a radioac-
tive release, Kl could block approxi-
mately 90 percent of the radicactive
todine: if taken only a few hours later,
the drug’s effectiveness would be cut in
half. Potassium iodide was no magie bul-
let. It offeved no protection against
other radioactive particles such as gg

vt and tellurem . 1t did not shield
the Body from the effects of radiation: it
protected only one small gland. But it
appearcd likely to do that well, Noting
these caveats, the FDA had given the
green light to non-preseription saie of
K1 ind had granted marketing approval
to the pharmaceutical firm of Carter-
Wallace
Morris had soon read enough He de.
cidded he wanted the drug to proteet his
family and himself He tried several
pharmacies, but none stocked the
Carter-Wallace product. No pharmaeist
he visited hind even heard about # drag
that might offer radiation protection
He wis ashed i he hadd o preseription,
which coemed strange, since he knew
I was upproved for non Prescrption
<ale Buffed, Morris decided to eull
Carter Walluee and order the drug
iveety foom them. He asked for the
s ro Bloek —aned
W ol the company did make th
ot el et sl ot t hame 1t s
hoen Wi o for over-the Counter
" Mareis mpired Yoo

poreekiiet by ngene

o e bt

st hapsnt it

hee s tolel bt 10w comprmy ek
et By sl at vty te the publie. He
wars chivectesd ool s bowegd it €
bl Phe wonithd have o supply
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his voice. That got him the name and the
Brooklyn telephone number of Con Ed's
chief medical officer. Morris tried to call
him, but ended up speaking with some-
one else in the department. “At first he
denied they had the drug.” Morris re-
calls. “Finally he admitted they had it. "
But Morris wouldn't be needing any K1,

he remembers the Con Ed employee

saying — thgre \muki never be an acgj-
dent at Iy t (the nuclear plant

in upstate New York owned by the util-
ity). *If I don’t need it. then why do you
have it?" asked Morris. The employee's
reply, says Morris, made reference to
the “image” of Con Ed. Every day, he
said, Morris and others who kept the
drug in their medicine cabinets would

iiiMd’s clqra,:

HUMMWM i
klm@mmﬂ
mlarmdmb
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he reminded that nuclear power plants
can be dangerous. (When a Con Ed
spokesman was later presented with
this conversation, he said that it seemed
“unrealistic that a Con Ed person would
talk like that.™)

Morris was furious. He fairly
shouted. “Yoyu're more concerned abaut
your image than the safety of my ong

year old! Nuclear accilents are possi-

h We had Three Mile Island only a few
months ago.” Not long after he hung up,
Morris made a remarkable decision: He
vowed to manufacture the drug himself

With that vow, Alan Morris became
an unlikely plaver and, indeed, a cata-
lyst, in a heaith debate of national im.
portance: Should K1 be made available
to the general publie” And if it is, when?
How” The debate i« erisserossed by sei.
entific uncertainties and controversies,
seemingly biased by deeply rooted pro
and con nuelear sentiments, and thus
highly political: and bogged down by bu
reaucrutic inertia and indeeigion at hoth
the federal and the state levels. More
than a vear ago. Representative B
ward Markey, a Democrat from Mas
sachusetts, ealled Congressional hear
=t try o sperdd ap b dehte o K1
Noar the end of those Murch 1992 hew
1Y Fa shol "y sttt f thy
Lox Food amd Deog Ndimmimistewt bon
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agement Agency (FEMA) and the Nu-
clear Regulatory Commission (NRC)
how much longer they thought it would
take to fully coordinate a federal policy
on KL All said six months. Some three
weeks later came the third anniversary
of Three Mile Island.

A fourth anniversary has now
passed—still without a coordinated
federal policy. This indecision has af-
fected state health officials, who have
been confused by conflicting federal sig-
nals. To date, only one state has dis-
tributed KI to residents living close to a

nnelur power plant. For the most part,
remai

W Neither nation's

cv al of cdicmo and
ournal of the American

" edi-

or article on the s . Most

Americans remarn woofully unin-
foﬂ"d—;d-nmug-_tﬁuﬂm
prived—of what may be an important
nuclear antidote.

HEALTH has learned that if a severe
nuclear accident were to occur today —
more than four years after Three Mile

[sland supposedly shocked the country
into a more thorwgh appraisal ol nu-

ques

Alan Momu probably brushed very
near the heart of the KI debate in his
exchange with Con Edison, but to ap-
preciate this requires some backtrack-
ing. Nuclear bomb testing in the South
Pacific first spotlighted radiation
damage to the thyroid. Years after a
1954 blast over the island of Bikini, thy-

Joid tumors began appearing among
people exposed to radioactive fallout on
islands some les awayv. From
study and treatment of these tumors
came the notion of emploving potassium
indide, used for decades in hronchial
medications, as a blocking agent. A
quick KI chronology:

1975 The NRC peceives a recommen-
dation from a study group of the Amer-
ican Phy<ieal Society that *a national

of stockpiling thyrod-blocking
chemicals for possible emergency dis-
trioution should be established *

77, A nonprofit organization char.
tered by Congress, the National Com-
mittee on Radiation Protection. advo.

podiey

cates K1 as “amajor protective getion to

hu P adter o serots ace vdvnt ot
A havivar power facihty mvolving the
vie st o it
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" the amount of radioactive rehu substantially —to $1,000 to $30, omf

! bmnodnmcdmphnt.‘l\t per thyroid tumor. .
current debate about it is highly tech- Another insight into costs comes

nical, but hinges oh regent reporta; from Leonard Solon, MD, director of :

(from the Researéh * ¥ “the New York City buresu of radia®. "]

LM‘“”‘! Ridge Natjohal | tion control. - Speaking for himself, not,
strohg tied 14 in ar official capacity, Dr. Solon feels

leM
the nuclear in

Mt:-ﬂ‘g “KI is cost-effective.” Anlnum?{
uu-x.u-nm uum“’mulu;z.mn:wm
/ '*Y d\c"i.hcmd Rldut:x’lthl...;

N ¢ thyro
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health fre— to say nothing of
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» $128 million to

4,000 cancerous th
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Low probabili .ﬂuvay RC figure of 20¢ per perso
estimates prepared for the N L ymxmumwonly-boa‘:"p
place the cost/benefit ratio of Kl ina $48 million dollars.
range of & few hundred thousand dol- .~ These controversies follow previous

lare to $10 million for each thyrdi " ones, now cooled for the most part,
nodule prevented. Frank von 1 centering on fear of side effecta from
terms such estimated “a misuse of sei- " the drug and disagrecment about at 4
ence,” and in a mémb to the NRC ' vhﬁuwmﬁlndl(luhould&'" i
commissioners explained that his administered.
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to spur manufacture of the drug

1979, The aceident at Three Mile s
land aceurs before any eompanies have
approsal to make the drug, and so a

Frank von Hippel, PhD, predict that
had there been a large release of radi
oactive odine at Three Mile Island, de
pending on the wind direction at the

frantic effort. complete with middle-of time, between 4. 500 to 450,000 peo
the - mght telephone ecalls to drug com plosome living well in oxcess of 100
pany officials 12 necossary to hastily ar miles awa maght later have suffered
range for manafacturing the 2065 0 thyrowd damage
botthes of BT then Bomn to Harrishurg Comeurrent with Lhis growing beliefl
Follawing Threes Mile lsland. Th in the value of g nationwide Kl poliey
dBcom imvestigntion of the Three Mile comntervalling voices and studies began
Lslwnel acordent. the Kemeny Commis emerging. challenging the likelihood

wn report whooeates a K1 strategy the drug would ovor e needed and dis

st lar recommersdiat oms emerge from missing the value of K1 strategios with

iy ol foor the Presudent s Cogmed sl ’lq"l"!.l anals wes thal sUgRS sted po
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most responsihle for framing national
policy regarding KI.

TRE FBA. The FDAS position is for
the most part clear. [t recommends that
state and local public health officials
should consider advocating K1 in radia-
tion emergencies for people likely to re-
ceive radiation exposure of 25 rems or
greater. (A rem i3 a measurement of
radiation exposure.) A year ago, by
the time the FDA finalized its position
on Kl, two manufacturers—Carter-
Wallace and Roxane Laboratories, Inc.
—had FDA approval to sell the drug.

But then things become a bit murky,
in part due to the unusual reason for
taking the drug. In order to make dis-
tribution of the drug practical, es-
pecially in time of an emergency, the
FDA had to give it non-preseription sta-
tus. But the FDA did not want the drug
to_be directly available to the public
Officially, the

stand is that Car-

ter-Wallace and Roxane * ed to vol-

" This, of course, is why Alan
Morris was unable to purchase the
drug. Asked about this paradox-—the
public unavailability of a drug with OTC
status—one FDA official seemingly in-
advertently exposed what may be the
agency's true feelings when he said, “We
requested —no, | wouldn't say that—
they voluntanly agreed to limit sales of
the drug.”

Last November, Alan Morriss newly
formed New York-based company,
Anbex, Inc., made this distinction
moot. Soon after receiving FDA ap-
proval to sell the drug, Morris, who had
made no limiting agreement with the
FDA, began a public sales campaign
with newspaper ads in the Harrisburg
area. The ad pictured his company's
product, 1OSAT, beside this heading:
“If You Live in Harrishurg This Could
Save Your Life. It's True A Tablet That
Could Save Your Life in a Nuclear
Acerdent . ”

With that ad. announcing mail-order
distribution of the drug, Morris an
gered FDA officials. Some charged him
with “hucksterism * Then, too, the
ageney was obliged to free the twoother
companies from their earher promise
not to sell the drug direct]:
lie. Since then, Roxane has hegun trial
distribution of its Potassium Lodlide Oval
Solution tooa limited number of Pennsyl

iy phoaarmaen o rter W i Ma
"l constdered O1C marketing | K1
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The first and only condom PLLS

th a spermicide.

The concept is so obvious, irs hard 1o Imagine why .
No one ever thought of it before ol £

Its colled New Ramses Extra. And the “exmra” is o
spermicide coating designed to neutralize sperm For
exmma confracephon. Exmra confidence Exmra protection |
Wirhout the mess

Berrer sill, they re thin Strong. Exremely reliable !
And have no side effecrs ’
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agency’s Office of Natural Technological
Hazards, explained the change in policy
by restating concerns about the “false
m While the FDA was proclaim sense of security” and by hinting at an

QUARANTINED MEDICINE

conltimued from page 54

ing K| safe and effective and providing admission stated more bluntly by an
threshold exposure limits suggesting other agency official: Namely that te
when the drug be taken, a second purchase K1 and then make it available
federal agency, FEMA, was mapping to the states implied too much of a
policies for emergency preparedness federal endorsement for a drug still con

around nuclear reactors. As with FDA sidered quite controversial

recommendations, FEMA's policies

vould serve to guide the deci on !_.“_J Who considered it contro
making of state and local health offi versial”™ Not insignificantly. a third
clals—-those ultimately responsible for federal agency, the NRC, which is re
the public welfare. In addition to such spongible for licensing and ensuring the
protective measures in a nuclear acei safety of the nation's nuclear plants. [t is
dent as evacuation and sheltering in also largely responsible for the lack of a
doors, FEMA pointed strongly, at least unified federal KI policy. for it has de
inttially, to the value of KI Amid rome layed signing such a policy statement
concern that people riight misunder drafted by a FEMA -chaired group
stand the drugs limited wpplication te known as the Federal Radiol gical Pre
the thyroid and “dey p o false sense paredness ( wrdinating Committee
of security,” FEMA nevertheless bud Fhe statement mirrors the gradual
geted some $100 000 1n 1% to purchas. federal distane ing from potassium
potassium iodide destined for st e hde It say ttle bevond call ng Kl
mterested in stockpilin g the drug. An in effective aneillary protective action
ther £1050 190 wa projected for suy ind leaving all decigsion pertaining to
ntal purchases publie distribution of the drug to state
cture elouds again, for ne ind local officials. The NRC. however
JMmount ) pent on Kl presently refuses to N even this wa

I e bt of o reversa tered "Nt Wy statement
! mm. anvah trator of the | { gres ! hear ng Brian
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Grimes, then director of NRC's Division
of Emergency Preparedness, stated
there seemed “no compelling reasons to
recommend potassium iodide for the
genera’ public” (this despite agency re
quirements “hat all nuclear plants con
sider stockpiling KI for their workers:
most, if not ail, plants do) Apparently
this sentiment underlies the NRC's
position. Repeated attempts by
HEALTH to secure an agency poliey
from officials proved unsuccessful
From recent studies prepared for the
agency, it appears that the NRCY ra
tionale is tiad to a dual skepticism: that
not only are serious nuclear accidents
highly unlikely, but a significant release
of radioactive iodine would also be
highly unlikely. (See box. “Seientific
Controversies Blur the KI Pieture ™)
But many observers discern other
motives at work

‘Basically the NRC has been ex
tremely negative abeut ff cite pre
paredness. | think they have been very
effective at talking states out of this
ays rrank von Hippel, the Princeton
University physiciat whe has |« ng advo
cated that KI be widely available. Three
vears ago The Bulletin of the Atomie
wientists printed a paper of his. en

titled “The NRC and thyy I prote
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yther \
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ion—one excusa after ans
former colleague of von Hippels
Beyea, PhD, now a senior st aff seientist
with the Audubon Society, feels the Kl
debate boils down, to nu
clear politics: “1 think it's prett) vhw a
lotof people are afraid that widespre ad
tribution of the drug would make
coule believe that nuclear weidents
are much more likely than we've been
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inauskas, co-author of a recent report
revising downward the likelihood of
harm from nuclear accidents: “The
whole KI issue is really sort of a snow
Job to undermine the public’s confidence
in nuclear power. "

Such sniping, the recurring scientific
disagreements and the confusing sig-
nals out of Washington are reflected,
coast to coast, in widely diverging state
policies. Ohio is one of a few states that
has decided it wants nothing to do with
KI. The state has no written explana-
tion of this policy, but former state di-
rector of health John Ackerman, MD.
accounted for Ohio’s decision by saying,
“At the time we made the decision there
was still a great deal of controversy at
the national level. . We took our lead
largely from the federal government "
California officials simply haven't made
up their minds yet. In New York, lim-
ited supplies of the Fug are stored at
police and fire stations near nuclear
power plants. The supplies are to be
used by emergency workers who would
remain in the area supervising the evac
daton of evervone ol Pennsvivania
has -t Nt supplies at local il de
fense ¢y nters Agam tar veme Ieng
Persuting MY —and at hall & dozen
hospitals located Within 10 miles of the

state's four operating nuclear plants
The latter supplies are earmarked for
patients too sick to be e acuated in case
of an emergency and for a skeleton hos
pital staff who would also remain.

The policy in Illinois Is similar: K|
only for emergency workers and a lim
ited “immobile” Population. Officials
there say the state’s decision not o
make KI available to the general public
was influenced by intertwining ethical
and legal questions about w hether the
state should in effect be prescribing and
J|~lrmu',m,: medicine

Alabama has readied a plan that
mclu«i«-sJhu'xhamng KI “to any
ual who might be exposeq *o 2 poten
uall_\' harmful dose.” Cour health
departments in five strategicaily lo
cated cities have from 300 1 ) 950 bott
of KI tablets Noting that “the w
James McNees
rector of the division of En
Monitoring and F mergenc
the Alabama Bure au of R
Health explained: If

Individ

nly blow one way

t appears

going to be iodine in the air em
i transier the At

VOFKers
stockpiles to the

UVECUGL e“nter

mues from a 'l

then by Hered

consent forms, to those individuals
whose evacuation Path may have ex
posed them to radioactive iodine above
the FDA standard of 25 rems

To date only one state has adopted
the protective planning that is nation-
wide poiicy in Sweden predxstnbuluu,
the drug to nearby residents of g ny-
clear plant. The state is Tennessee. In
addition to stockpiling Ki for emergen
€Y Workers and for possible distribuy-
tion, as in Alabama, at mass care
centers, Tennessee health officials went
door to door within a five-mile radius of
the Sequoyah piant in the fall of 1981,
explaining about the drug and supply-
ing K1 to those residents who wanted it
Only a handful of residents decided not
to accept the drug. State officials term
the program highly successful and re-
port they are likely to repeat it when a
second nuclear plant comes on line next
year

Tennessee's policy came largely at the
urging of Eugene Fowinkle, MD the
former state tommissioner of health
now an ASSOClALe vice hancellor lor
medical affairs at Vanderbilt | niver
sity. D Fowinkle served on the Kon
€ny Commission and heard, firsthand
much of the early disc ussion on the pro




five-mile yadius was chosen “not very
scientifically,” but has clear thoughts on
the need for predistributing the drug
“We did three evacuation drills testing
emergency planning, as the NRC re-
quires, and found there is really no prac-
tical way to distribute the drug after the
fact. Unless you predistribute K! you do
not have the option to use it.” Ten
nessee’s supplies of KI came from the
Tennessee Valley Authority (TVA), the
local utility—at first reluctantly. Fowin-
kle says the “initial position of the TVA
was that potassium iodide would fright-
en people. My response was, ‘I'm not
frightened when an airplane stewardess
tells me how to use an oxygen mask.' |
think theres a tendency to underesti-
mate the iatelligence of people. All
these arguments about a false sense of
security—in fact, every objection I've
heard—have rational answers. A lot
remains to be worked out, though. This

process is now going on around the
country.”

Indeed it is, albeit in fits and starts
marked by controversy, confusion,
delay—and a rather striking irony. The
Illinois policy, for instance, suggests the
general public, unprovided for in state
plans, consult their family doctor
“We're gingerly handing it off to the
medical profession,” admitted Philip
Gustafson, PhD, until recently the di-
rector of the [llinois Department of Nu-
clear Safety. In so doing, a non-pre
scription drug returns, in effect, to
prescription status. An already confus
ing situation thus becomes even more
tangled, especially when it seems clear
that the medical profession and the gen
eral public are both misinformed

“In part.” notes Audubon Society sc
entist Jan Beyea, “this shows how diffi
cult it is to get a novel public health
measure started. There was tremen
dous opposition to covenng open sewer
in the nineteenth century.” He fears, as
do manv othere, that potassium 1ocids

may not he earne st delored

widely distmbuted until after we ve had

another perhaps far more "

nuclear accident ®
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INTRODUCTION

Nuclear power plants release
radiocactive materials into the envir-
onment in the course of normal oper~-
ations. Federa! regulations require
the licensee to monitor all such
releases at the point of discharge
and to limit these releases so that
the total dose dellvered to Indivi-
duals off-site through all exposure
pathways Is kept as low as reasonably
achievable(1)* This dose, which in-
cludes both extarnal and internal
contributions, is not measured, |In-
stead, It is calculated from the
measured release rates using an ap-
proved set of formulas that mode! the
dispersion of plant efflyent In the
environment, Large uncertainties
inherent in such model ing may cause
significant discrepancies between the
actual! and the calculated dose.(2)

The licensee s also required to
carry out an approved off-site envi-
ronmental monitoring program for the
purpose of checking the mode! used to
calculate off-site dose, Such a
program usually consists of a fixed
array of thermoluminescent dosimeters
and a set of sumpling stations from
which environmenta! samples are col-
lected for laboratory analysis. The
typical environmental monitoring pro-
gram is not designed to provide
prompt discovery of significant
changes in off-gite dose rates.(3)
Excessive off-site dose rates due to
plant effluent could therefore per-

sist for weeks without being detected,

An sven creater ‘3? exists bhe-
tween the time monitoring results are
Obtained and the time they are made
available to the public., The results
5f env ing by the
lable for a
year or more after the monitor ng was

- ronmental monitor
licensee may not be ava
performed The resuits of on-site
monit . " of releases at : "t f
discharge are
after

also
@ similar delay,

available only

Then only the
total amount of
dur

each isotope released

3 month period is re-
ed, Data on gpecifi releases,
uding time of release, are pub-
L e "

ly in the case of inplanned

& three

led data

New York, New York

releases are not avallable, There-
fore, reliance on the licensee's moni=-
toring program for protection against
excessive doses is unwarranted., |nde-
pendent monitoring |s needed both as a
check during routing operation and for
early warning at the onset of a radio-
logical emergency,

One form of independent off-site
monitoring carried out by a group of
concerned citizens living near the
Maine Yankee nuclear power plant In
Wicasset, Malne, was to manufacture
and depley a network of continuously
recoiding electronic radiation moni-
tors.( %) Another method is to
actively track and measure the plume
of airborne effluent using a mobile
radiological monitoring unit, This
type of monitoring was carried out by
AREA researchers at TMI during the
venting of the Unit 2 contalnment
during the summer of
1980(5) and In routine monitoring of
several nuclear power plants,

atmosphere

In this paper the equipment and
procedures oped by AREA for
mobile monitorig are described and the
results of monitoring in the vic
of the Oyster Creek Nuclear Generating
Station in Tom's River, New Jersy are
reported. The monitoring method was
designed to
dose rate due to gamma radiation from
the plume, to measure the short-1ived
air particulate activity
and tc sample a
for laboratory analysis for
lides, o

of the method emp loyed

deve

nity

determine the external

in the “eld.
rborne part

lates

radionu novel and portant
this
the ab ty ¢t et t the
ve plume without or back-
measurement by observing
n the environmental
cdused by the
>f the plume
Creek plant s a
ctor BWR) many-
General Electric
central Power
Company., The station began
~ ‘].’] ay\d

the Jersey
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mum power level of 19130

ther=a » $9 %
atec

3 ar=3
Lo

a

the shore of Barnegat Bay., The site
Is situated 14,5 km south of Tom's
River, New Jersey, and 56 km north of
Atlantic Clity, 1t is bounded on the
east by US Route 9, on the west by
the Garden State Parkway, on the
north by the south branch of Forked
River, and on the south by Oyster
Creek, The station |Is located
approximately 100 km south of New
York City, Figure! Is a map of the
Oyster (Creek vicinity showing 43
numbered locations where measurements
were made,

Several pathways exist for the
discharge of airborne efflyent from
the Oyster Creek plant.(6) The main
sources of gaseous waste are: 1,
offgas from the maln steam conden-
sers, 2. leakage from the turbine
gland seals, 3, building ventilation
air, and L, exhaust from the mech-
anical vacuum pump

The mechanical pump is wused
during reactor startup to remove
offgas from the main condenser., The
offgas is vented through a short
(1,75 minute) delay line to the plant
stack without filtration, Bullding
ventilation air from the reactor
building, the radwaste building, the
turbine building, and the offgas
building is vented to the stack with-
Out deliay or fi
bine,

Itration, The ¢
radewaste, and offgas build
are also ventilated through roof
vents. na 1971=-73 study o

Oyster (Creek plart by the

states EnvironmentalProtestionAgency

(USEPR), it was fuund that the turb:ne
building was the second largest source
)f airborne emissions, due to leaks in

1 .

the steam system he steanm

<
S
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followed by particulate air filters,
before being discharged through the
112 m, high plant stack.

In August 1977 the augmented

ffgas treatm em (ADG) was put

into operation at Oyster Creek.(6) Its
purpose is to reduce airborne radio-
active releases and to reduce the
volume of offgas processed and elimi-
Nate the possible explosion hazard of
hydrogen and oxygen formed by the
radiolytic decomposition of the
Feactor water, The AQG system con-
sists of a series of Subsystemsg,
hydrogen recombiner Subsystem, oater
removal subsystem, charcoa! absorber
subsystem, and nigh efficiency partic-
ulate air filters, Offgas from the
main condenser is diluted with air,

‘€ording to specifications,

topes to 26 hours and for X e isotopes
ko 20 @ays. Jhen functioning ac-
the AOG
eliminates virtyally alt short-1lived
noble gas isotopes from the maln con-
denser offgas discharge, reducing the
total gaseous activity released by a
factor of 150, The AOGC has no effect
on emissions from other sources In the

PTant. & bvpa:s valve may be opened

Th arder to shunt the offgas waste

stream around the 206G, During start-
up the byvpass valve is kept open
until the power g3ets above 50%
of the rated capacity, dhen the
power leve!l decreases, the bypass
‘alve is opened when the pOwer level
ioes below LSX. The AOG cannot be
“Peratec at 'o. power level because

level

BWR's typically employ dilution of
offgas with steam and may be operatec
down to zero power level,) The by-
pass valve also opens automatically
if excessively high temperature, high
hydrogen concentration, or high
radiation levei is detected in the
ADC system,

Table | contains a list of
radionuclides reported released in
the airborne efflyent from the Oyster
Creek plant during the third and
fourth quarters of 1979,(9) During
most of this period the reactor was
operating at nearly maximum power and
it may be assumed that the ADG was
functioning most of the time.

3 the difficulty in controlling ME THOD
Pa#ssed through the A0G, and then ~ater leve! fine in the recombiner
vented through the slant stack, Thre dengmr, Th g sechiem ig gomci” & spesia’’. mon fled (gluzesger
Eharccy’ atsarctic~ sustem, shich cume ses e Foeng 05 8% Dyster Rabbi: containing radiatior
Sists of 2 series of four six-ton beds . n . Amnger ~ff s, detectsrs, a3 *: shesir e R
of ‘P":"(.“‘ h":qa'-. >‘ des ;'Q'J )’ - S o7 RPN | vads uym Sumy., 3Ny thar PR 'pmens
increase tre delav time for vr g ) % 3t othe Car-iec 3 "wo mar :ree,
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gy gamma sciAtii i ation probe
ECSP) “(Ludlum Measurements, Sweet-
water, Tx,, Mode! No, kb-2) connected
t0 & portable diglita! ratemeter/
ftaler (Ludlum Mode) No, 2200), The
pyobe was sealed inside a foam rubber-
lined Lucite housing that was mounted
on the roof of the monltoring
vehicle,

Air particulate samples were
collected on 47 mm membrane flliters
(Millipore Corporation, Bedford, MA,
Cat. No. HAWP-0L7-00) having s pore
size of 045 microns, Fliters were
held In "Sterifl1" flliter holders
(MiVlipore No, XX1|1-0k7~02, -0k, and ~
07). Tygon tubing was used to connect
the outlets of three fllter assemblies
in paralle! to three "rotamer" flow
meters graduated to 120 standard cubic
feet per hour (scfh) (Matheson Instru-
ments, Horsham, PA) and then to the
intake ports of a portable high-volume
constant displacement air pump (Gast
Mfg. Col, Benton Harbor, M|, Mode! No.
12x2440~101A) driven by a 1 horsepower
gasoline engine (Briggs and Stratton,
Milwaukee, Wi). The pump was capable
of maintaining 120 scfh through each
filter,

One of the flliter holders was
modified to clamp onto the front face
o/ a Gelger=Muiler 'pancake’ probe
(GMP) (Victoreen, Cieveland, OH, Model
No, 4B9-110) with a thin mica window
(1.4-2.0 mg/cm2 thickness, 4.4S5 cm
diameter), Holes were cut In the
sides of the flliter holder to allow
unimpeded air flow as shown in Figure
2. The distance between the filter
and the probe window was 2.7 cm, @&
similar filter holder assembly, not
connected to the air pump, was clamped
to a second identical reference
‘pancake' probe,

Each GM probe was connected to a
S§eparate portadble ratemeter
(Victoreen, Mode! No. 430, Thyac 111)
coupled to digita) accumulator/timer,
The counts accumulated by the
reference probe were subtracted from
the counts accumulated by the probe
facing the pumped filter in order to
determine the net activity due to
particulate rainaztive material accu-
mulating on the filter,

The following procedurs was used
to detect the radioactive plume,
Small nelium=filled balloons were re—
leased near the plant to determine
local wind direction. Using the roof-
mounted gamma detector, a search for
the plume was made downwind from the
plant, If the presence of the plume
at a3 particular location was
Suspected 5 consecutive 2 minute
readings were taren. The mean, X, of
these reading x (ie'.5) was calcu~

yster

el ¢ . LI b
Creek Nuclear Sensrating Station

“*» released (rom

during the third and f{our:h quarters of 1979,

Suc!ides Released

Half-Life'

Third Quarter Feurth Quarte:

Curies) (Curies

I Noble Gases:
krypton-3Sm 4 1.07x10% 9.04x10°
Krypton-87 76.0m J.60x10 3.34x10

| krypton-58 2.8hn 3.55x10 31310

| xenon-1313 5.274 1.15x10 8.54x10]
xenon-13% 9.2h 6.10x10 3.45x10
xencn-1315m 15.6m 2.70x10 2.28x10

i xenon-139 17.0m 9.03x10 7.59x107

i krypton-39 3.2m 8.16 5.68%
xenon-133m 2.264 <1.c7uo}’ <1.47x10%
xenon-117 3.9m 1.78x19 1.33x10°
Total for period: 2.72:105 2.361!0’

lodines:
fodine-131 8.054 2.67 1.44
iodine-133 21.0h 9.26 1 4.48
iodine~135 6.7h 1.31x10 5.5%
Total for period: 2.50:101 1.15:101
Particulates:

strontium-89 50.44 1.08x10"2 1.32x1073
strontium-90 28.2y 5'22.1°~10 5.2%x10 B
cesium-134 2.19y <1.32x10_ ¢ 3.20x107 7
cesium-137 30.0y l.77!10'2 9.43110_2

| barium-140 12.84d 8.89x10 5 4.40x10 5

! lanthanum-140 40.2h 7.00!10_‘ 3'56‘10-10
chromium-$S1 27.84 C.SﬂulO-J <7.14x10_
manganese-54 291.04d Z.lelo-a 4.03110_‘0
cobalt-58 71.0d 4.96x1077, <1.67x107
iron-59 45.04 (3‘05x10. 2.9.:10_]
cobalt-60 §.27y 2.15x10 3 2.93x10

' stroot jum-91 9.7% 6.22x10 ¢ 2.61x107
niobium-95 35.0d 6.65x107 €2.07x107,

! molyhdenum-99 66.0h <,S.99110_2 1.19:10_2

! technet fum-99m 6.0h l.xOxlo_‘ 4.73110_1‘
ruthenium-102 40.04d 1.27110-3 <6.05x10

| iodine-131 8.054 7.81x10 7.97x1073
iodine-133 21.0h 6.66x10" 7 6.49x1075
iodine-133 6.7h I.CDxIO_‘ !.02310_‘

! cerium-141 32.54 1.82110_‘ 1.26!10_‘

| cerium-144 285.24 C.GCxlO_lo 1.30110_
protactinium-233 27.44 <x.3s-xo- l.SleO_J
neptunium-239 35.0m 1.01x10 1.33x10
Total for period: 1.14 ¢.93x10"1
*yevears, 1=da-s, h=hours, meminutes.

and the standard deviation, 8§ , of Poisson statistics, This is

the five reading about the mean was
calculated using

§%= gé(x,-if

The ratio of the standard deviation
Lo the square root of the mean was
calculated, This ratio Is known as
the reliability factor,

$ =
RF=", x

The counts recorded by a pro=
perly functioning radiation detector
exposed tc a constant source of
radicactivity obey Poisson statistics
and the expected standard deviation
3f 2 series of reacdings equals the
Square root of the mean. The mean-
dering motion of the radioactive
plume causes a variation in the radi-
ation itensity at the detector on a
time scale of minytes, while changes
‘" background radiation intensity
OICur on 3 time szale of hours.(10!

reflected in an R which is signifi=
cantiy greater than 1, As a piactical
criterion adopted In this study an RF
greater than 2 was taken as Iindi-
cation of the presence of the radio-
active plume,

The gamma detector count rate
was measured In several plymes while
simyltaneous measurements were made
with a calibrated high-pressured ar-
gon=filled ionization chamber,
(Reuter/Stokes, Cleveland, Ohio, Model
RS=111) on loar from the New Jersey
Oepartment of Environmental Protee=-
tion, It was found that the excess
gamma dose rate in the plume could be
estimated using:

DR=27x10"37

where ¥ ig the count rate above back~
ground in counts per minute (cpm), and
OR is the dose rate in microroentgens
per hour (R/n).(11)

Boutine ver'ficat' sr of the re=

PENO W.condian o Paf ihe mition af yhe niute Sends te spanse uf the L83 geg L1530 sccbes
R N.rease the standard geviation of was performed csingy low=intengity,

;::E x ¢ rerieg 3% Temiate ‘eadings above o larea LY LARTL I T - fa v e
-y HE SADRCIEC va'le predicled by STt U Nech §T . cter cegpe-t ivaly,




filtration system was set up to draw
8ir though three membrane filters, In
Srier o measure short=lived parti=-
culates present in the plume, one of
the fi'tery was monitored with g GNP,
using the modified filter holder des-
cribed above, while simultaneous read-
ings were made with the reference GNP,
The number of counts accumulated on
each GMP was recorded in consecutive
two=minute intervals for at least ten

minutes before starting the pump in |

order to check the relative response
of the two probes. Then counts accu=
mulated by the HEGSP and both GMP's
were recorded every two min tes during
the pumping, |f significant particu-
late activity was measured on the
monitored filter, the monitored filter

was disconnected from the pump, Read- |

ings of both GMP's were continued for
at least one hour in order to deter~
mine the rate of decay of the short-
lived particulates, During the mea~
surement, wind direction was periodi=-
cally observed and recorded by release
of a helium=filled balloon, Flow
rates through each filter were recor-
ded, and start and finish times of
pumping were noted. When the HEGSP
count rate indicated that the plume
had moved, pumping was discontinued,
and the search for the plume began
again,

Except for five upwind reference
samples, 31} samples were collected
in the piume In order to Increase the
possibility of detecting long=~!ived
particulates in the plant effluent.
All the downwind samples were com-
bined and subjected to gamma-ray
emission spectroscopy. The com
posited sample wa. also subjected to
8 radiochemical analysis for
strontlum-89 and -90. Laboratory
analyses were performed by Teledyne
i sotopes, Westwood, NJ,

RESULTS

Figure 3 shows two series of
two-minute HEGSP readings taken in
the early morning of 25 June 1981 on
Haines Road near Route 9 about three
miles north of the plant, In the
first series taken at site 12 the
first five readings averaged 2378 cpm
with an Rf of 13,8, Then as the wind
shifted to a few degrees to the west
carrying the plume away, the readings
decreased, The average of the last
five readings was 861 cpm with an RF
of 3.6. At 0340 the monitoring
vehicle moved along Haines Road and
the plume was found again at site 8,
By 0450 the plume had again drifted
out of range of the detector,

Tabtle || contains a record of
radiation measurements taken at each
of the sites shown in Figure 1., The
date and time of each measurement are
given along with the average HEGSP
and GNP count rates for 3 selected
ten minute period, The HEGSP
readings were recorded as a series of
five two-minute readings, and the RF
for this series is also entered in

i
Pr————————

per minute

counts

HECSP

Millipore
Sterifyl

filter
nolder
assenh)»

\ “ililpe
O — senbrane {ilter
RAR®-047-00)

vx:!-m'-or__.c

YX11-047-09 -

(modified)

Victoreen

O CM Pancake Prote
, (Moge! #48%.110

Figure 3

to Victoreen Thyac 111! v
ratemeter
(Model No. 490

Gamma radiation levels at two locations
along Haines Road near Route 9 om 25 June 1981,
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radiation field proved to be an =f-
Yeczive means of detecting the plume
when prior know 'edge of dackground
radiation was not available,

Using the conversion factor ob-
tained by comparison of the scintil-
lation detector with the callibrated
ionization chamber (Methods), it is
possible to convert scintillation
detector count rates to external
gamma dose rates. The lower limit of
detection for radiation from the
plume corresponded to a dose rate of
TuR/hr, A maximum ten minute dose
rate sbove background of 21 uR/hr was
observed 1 km northwest of the plant
(site 40, 7/18/82, Tadble 11)., An
average dose rate of 11uR/hr above
background over a perlod of Lé
minutes was observed in a populated
area 1.9 km from the plant (site 31,
1/19/82).

Using the air filtration system
with filter and reference GM probes,
it was possible to observe the builld-
up and decay of radloactive airborne
particulate on the air filters, The
effective half-lives for the upwind
particulate samples are about one
hour for pumping times of approx-
imately 1.5 hours, The effective
half-lives of the two highest
activity particulate samples col-
lected in the plume (37 minutes and
25 minutes) are significantly shorter
and indicate that a significant por-
tion of the effluent airborne parti-
culate radiocactivity is probably a
mixture of rubidium=88 (half-life
17.2 minutes) and cesium=138 (half-
1ife 12.2 minutes). These isotopes
are produced in abundance by the
decay of krypton=89 and xenon-118,
Krypton-89 and xenon-138 constitute a
significant fraction of gaseous
releases that have been reported (see
Table 1), Because of the half-lives
of the krypton-88 and xenon-138
parents of the observed particulates
are only 2.80 hours and 4,2 minutes,
utilization of the ACG with design
hold up times of 26 hours for krypton
and 20 days for xenon, would
eliminate these isotopes from the
efflyent stream. Thus, the results
reported here indicate that a
significant portion of the Oyster
Creek gaseous effluent was not being
processed through the AOG. On the
day thase results were obtained the
plant was operating at between 50%
and 60% of its rated capacity.(12)
The low power level suggests that the
L0G had been bypassed, accounting for
the presence of short-lived noble
gases and their particulate daughters
in the plume,

By positioning the air filtration
system in “he oslume, eff!'upent
a‘rsorne part: ulates were collected
3t @ maximuym rate 3long with a
misTmo® quant iy 37 Baseground par
% calates. This method vields a
$e70le with the pest piume volume to

——

Monsuremsnt Cf shortltived air parti ulates activity,
Effective
Star: of Duration Average Max imum Half-life
Site Pumping of Pumping* HEGSP Excess Filter First ) Mr,

{ Date No. (LDST) (oin) (cpm) Activity (cpm) of Decay (#in)

: T 1 0320 201 802 51.2 -

f 7/11 42 1637 58 636 3.9 --
T/18 1 0143 92 2380 8.6 .-
7718 3 n432 161 1274 e N -

i 7718 4C 1144 67 5989 433 .4 3v.o

‘ 7/18 1 16323 75 4038 92.0 -

| 7719 201201*) 2353 97 20835 39.3 --

I e = 0R27 % e 598.3 25.2
7/19 n 1623 100 €83 49.3 55.7¢

i 7/19 Lk ] 2116 92 641 67.2 €2.4°

+Flow rate was 120 scfh for all samples.

‘Upwind sample.

iy et e it o -

Long-lived nucliides in air particulate samoles collected downwind
' of Oyster Creek Nuclear Generating Station

Measured Average air
| Activity concentragion®*
| Half-Life (pCi) (fCi/m*°)

Gamma ray emission

Ge(Li) spectrascopy:*

beryla. m-7 53.6d 10 bl
potassium-40 1.3x10% 40 110
manganese-54 2914 1 3.3
cobalt-58 71d 1 4.8
iron-59 454 3 20
cobalt-60 $.37y 2 5.5
zinc-65 245d 3 2.6
zirconium-95 65d 2 10
ruthenium-103 404 2 15
ruthenium-10€ 1.0y 10 30
iodine-131 8.04 2 470
cesium-1234 % 19y 2 8.7
~esium- 137 304 2 5.4
varium-140 12.84 2 103
erium=-141 32.54 & 1
cerium-144 2R5d G 28
radium-22€ 2% N 81
thorium-22¢ 1.9 3 BE
Padiochemical ur.iveis:®

tront fum-RKo 27

rrent tum -0




GMP counts per minute

& -
connect ‘llter to pump

N4

po "-. ".‘\

.
so gy o0
- ."\'.

Measurcd with 17 UM probes,
Lighthouse Road and Route 9, 1.9 km south of Ovster (reck
plant, 19 July 1981, Flow rate {8 120 <cfh.

filter probe counts

~«=«- reference probe counts

.
N L
.

..
R e

r

Oe40 0900 0920

0940

ol . . 2 v v 4

1000 1020 1040 1100 1nz20 1140 1200
Time (EDST)

1220 1240

8000 1

HEGLD counts pec alnate

X .

———————— .

o i

ot

UPWIND Camma radiation levels at Lighthouse Road and Route 9,
1.9 kn south of Oyster Creek plant, 19 July 1981

-Figure 6




;p(\! s A Aowe ¢ ' froe pym Fiahta & i
¢ .'- TN tlduy it decas nf radioace fve alrborne particulat e ]
r Yeasured with 17 M probes, :
j [ighthouse Road and Reute 9, 1.9 km south of Nvster (reek
800 f Tant, 19 July 1981, Flow rate fs 120 eefh :
4 b !
|
100
------ fllter probe counts
----- reference probe counts
600
v
:‘é 500 J
3
—
b4
-
E
o
v
[
8
”
. "“‘o’l'\
~‘l...lti L, "-‘y'.‘ ‘.".'_”J'“ o Bk
o C'c‘onmgt fllter to pump ¥ R e " oe?
0840 0900 0920 0940 1000 1020 1040 noo n20 140 1200 1220 1240
Time (EDST)
9000 ‘Figure 6
UPWIND Camma radiation levels at Lighthouse Road and Route 9,
8000 1.9 km south of .yeter Creek plant, 19 July 198!,
7000 J
6000 -
:
3 50004
2
"
o
g 4000
2
¥
3000
2000 4
1000
M’M N AT A A e m—— N e

Time (EDST)




9 i
. ud Firar v
| N Podlliop ef ratt o scetve feSoree Aarticy? iten reasured with 2 * rr
= Lightheusr Raed ard Pruce 3, 1.9 b= south of Oystur Creek plaat, 19 1,1 pasy.
' Flow rate is 1% scfh.
A
700 e {41t probe counts
----- reference probe counts
L9
v
i
3z 500
B
4
-1
g 400 1
v
300 +
2004
connect filter to pump
100 ’-,.’_"," e A r disconnect filter from pump
m"‘f'r‘v”'—. »““-../w‘“\,,‘-./s«" b A Nee v
o ~ . - ~ - v v v . . .
1600 1620 1640 1700 1720 1740 1800 1820 1840 1900 920 1940 2000
Time (EDST)
‘ackground air volume ratio In the REFERENCES 7. ~Blanchard, Richard L., Brinck,
‘hortest possidble time. The con !. Code of Federa) Regulations. 10 William L., Kolde, Harry E., Krieger,
entration of strontium=-89 in air CFR 50.36a, p. 334, Herman L., Montgomery, Danlel n,,
‘®asured by the New Jersey Department January 1, 1981 ed, Gold, 5'{?°°'- Martin, Alex and Kahn,
'f Environmental Protection at 2. Franks, Bernd, "Radlatlion Bernd. "Radiological Survelllance

everal locations In the state,
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f strontium-89 15 due to an
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N October 1980, Thus, the
trontium-89 In the sample could not
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In conclusion, mobile radiologi-
al monitoring units can be used ef-
ectively to monitor routine dis-
harges of radioactive alrborne ef-
luent from nuclear facilities. Such
nits can also be used to monitor
ossible offsite releases of airborne
adioactivity during an emergency,
etection of the radioactive plume
an be accomplished without prior
urvey of background radiation levels
N the plant vicinity., The results
f such measurements can reveal
hanges In the opearating status of
he plant such as changes in power
svel or abnormal occurrences. They
" also provide the fastest way for
community to discover a gradual in-
‘ease in released, long-lived radio-
‘tivity from a nuclear facility,
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FRED WILLIAMS RADIO INTERVIEN (19 July 84) (\

(1) Plaming on removing head Aug. 6th (39th amiv. Hiroshima).
Head & possibly plenun (upper core support) warped from H e:éplosim\.(n Mar 797).
That means will be very difficult to remove & then can't get back on.
Inside, 100 tons disintegrated fuel rods, crumbled uranium fuel.
Don't know configuration of last 4 feet of rubble. .
Very dangerous material - 350 lbs. plutonium, 180 other kinds radionuclides.
Since 1 pg plutonium = carcinogenic dose, enough for 1508 cancers(30 Earths)
Think of reactor as giant cookie tin
Originally contained 100 tons of chocolate chip cookies
But somebody dropped the cookie tin, bending its lid
Inside all the cookics crumbled - 100 tons of cookie crumbs
Vhat's worse, a few cockroaches slipped into bent top, multiplied for 5 year
Now you're going to pry open that 1lid ...
Point of no return - once get head off can't recap (Saran wrap?)

@ WRC regulations allow each worker to receive 3 rem/quarter or S5.rem/year.
Revised EIS says maximal radiation during cleanup 46K rem to workers.
Gofman says 1 cancer/268 person-rems, hence = 170 cancers.
1 birth defect/134 person-rems, = 340 birth defects.
Viorkers paid by hour (ave. $5.50, not much for hazardous duty)
Cften inadequately monitored
After receive 3 rem, sit out rest of quarter?
Leave badges outside/switch badges
Internal vs. external dose
Brairwashed by industry to minimize radiation risks + Macho image
Accidents during TMI cleanup
James Rogers (15 Oct 79)

TT make-up filter (15 Apr 80)
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@'mey say it's in the best interest of the public "to preserve public health"
‘ This is the only real MRC mandate (not to be advocates of muclear industry!)
Yes, we've heard this before
Contairment building still held 43K Ci Kr-85 year after accident
NRC said had to get it out - 1cmg\taxdaagerpxbﬁciflaalcedmm
Studied 5 options for cleanup - Resolution? Leaked it all out in 2 weeks!'
Now we're hearing it again
The core contains dangerous elements which might contaminate the public
We've got to get in there and clean it up
But the greatest danger to the public is during the cleamp (core stable)
Where are they going to put 100 tons highly radiocactive debris?
Real reason for rushing the cleanup?
NRC afraid GPU Muclear will go bankrupt & fed will be stuck with the bill

-
@l First of all, should wait until have high level nuclear waste repository.

NRC cormissioners recently approved search for national st’te (not in PA)
Until then most spent fuel (20 tons/year from each of 70 reactors)
stored in spent fuel pools adjacent to reactors (on-site).
So I recommend not getting the crumbled fuel out of there wtil some ,‘I‘fﬁcif
Secondly, many experts (Bob Pollard UCS, Tom Cochran NRDC) recommend entombment
Does the utility seriously consider restart of TMI-27?
Containment as secure as any proposed high level waste site.

Technology exists for neutron adsorbers in concrete.

Compromise (third alternative) - remove fuel, entamb rest.

(5) Yes, new kmowledge of extent of core damage increased max. 13¥ -9 46K person-rems.
As mentioned, increases potential rurber cancer cases in workers 50 -» 170,
But still don’t knaw condition of bottom 4' of core or its supporting elements

Will chere be another increase in persom-rem estimates when get inside?
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G).\ There is every reason to believe that the T™MI managerent team was directly _
responsible for the accident 5 years ago which came within 30-60 mins of caplete 3:
They rushed to get T™MI-2 up to full power before 31 Dec 78 (tax deduction)
They falsified PORV release rates into Susqueharna to prevent shutdown
It was that PORV which led to LOCA which led to neat meltdown (no intact r
Even after accident started management refused to close PORVI
How - who was that management team who directed the TMI operation?
Utility changed name after accident Met-Ed --) GPU Nuclear
But still Kuhns & Diekarp #s 1 & 2 in co. with Bob Amold #3.
6 months ago, with much fanfare, ammounced NFW MANAGEMENT
But still Kuhns & Diekamp #s 1 & 2
Who'd they replace? Bob Arnold (Sacrifial Lamb)
See Bob Armold living in his trailer on the island -
See Bob Armold drinking water cleaned by EPICOR-IT -
See Bob run, fram Middletown to Parsnippinay W (HQ)
Who replaced #3? Phil Clark (yes man from Parsnippinay)
Shellgame.
Same day they armounced NEW MANAGEMENT were indicted for leak rate
falsifications not-in-the-old-days but in Aug. 19831

@ 109 tons rubble in core. If only one ounce evenly distributed to 36,000 persons
who reside within 5 miles of ™I, all would develop lung cancer fram plutonium alone.

But in addition to 130K Ci Pu: 745K Ci cesium-137 (ruscle ca.?)
679 Ci Strontium-9) (bone ca, leuk.)
180K Ci cerium-144
J4LK Ci promethium-147

All-in-all over 41 Ci of cver 159 radionuclides

cach with their own tiss.e specificity & carcinogenic
potenti:
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@'IMI-I, like TMI-2, contains about 31K steam generator tubes., Inside these
tubes circulates primary coolant - highly radiocactive swerﬁeated water under
pressure. Qutside these tubes circulates cool water which will be heated into
steam to drive the turbines for making electricity. So the steam generator
tubes have to withstand thermal stress and pressure, and to accmplish this
reliably over the long haul, they are made of special carbon steel. Two
things are wrong about the design at TMI-1. 1) as in other reactors, this
carbon steel begins to granulate under constant radiation bambardment fram
primary coolant (gramuilations are weakening of structure, the begimnings of
cracks) and 2) specifically at MMI-1, these tubes have been idle for 5 years
during which time they have corroded. When GPU tested these 31K tubes last
year, they discovered that 8K of them leaked. If you or I had been ruming

the show, we probably would have ordered a new steam generator - but not
this management. GPU management decided to try a new method of repairing
defective steam generator tubes en masse called 'ld.netic expmsion '=which
means setting off an explosion inside the tubes caming to sudderily balloon
and fuse small cracks on the inside.

Lots of money and time has been spent arguing about the merits or
deficits of using kinetic expansion to repair defective steam generator tubes.
It seems a little bit to me like pouring Stopleak into the radiator of an
aging car to see if you can't get a fe/Fl¥es out of it without spending
too much money (and this car hasn't been driven for 5 years). The difference
between a car and a nuclear reactor is that if the radiator repair fails in
your old car, you might get stranded on the expressway, but if a steam generator
tube fails - as it did at the Girma plant in Rochester, MY, causing the worst
nuclear peser accident since ™I - then you're endangering thousands of pecple.
It doesn't seem to have worled too tell. In a recent zest, one tube failed

badlv (like Ginna) and was plupged. Seven rore leakv tubes were left damaged.
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@b. The 100 tons of fuel contain only about 3 tons of uranium-235 (3%) which
has to be over 907, to explode in a flash as in a nuclear weapon. But there is a
danger of two other types of explosions:

1) A stean explosion if complete meltdown occurs and molten fuel
falls through the bottom of contaimment intercepting groundwater
beneath the Susqueharma. ("'China Syndroce'') h .

2) A hydrogen explosion from hydrogen generated when the zirconium
cladding of fuel rods corrodes to become zirconium oxide which
then can generate hydrogen when reacting with water :n the pri-
mary coolant. (Zirconium is used to encase fuel rods, despite
this liability, because it is transparent to neutrons which sus-
tain the fission reaction in the core.)

We came within 30-60 mins of a steam explosion at TMI in 1979. If 100 tons
of molten fuel had intercepted the Susqueharma River bed, highly radiocactive
debris would have been thrown up in huge clouds of steam carrying particles
and dissolved gasses for hundreds of miles dowrwind. Thousands of. persons
Qould be killed by such a steam explosion.

A hydrogen explosion did ocour during the TMI-2 accident. It severly damaged
reactor superstructure, but, as far as is known, did not breech contairment.
I worst effect is probably to interfere with cooling water access to the

core, potentiating the more serious steam explosion mentioned above.

-

Q_O,) ‘'This often repeated conclusion has little basis in fact. Inadequate
radiation monitoring during the initial and most dangerous stages of the
accident coupled with lost records and misinterpretation of what little data

has survived have all conspired to underestimate acrual doses fraom the accident.
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The following considerations lead me to conclude that offici_al estimates of
radiation exposure from the TMI accident have been much too low:

1) At least 17 radiation monitors in the plant went off-scale
high during the accident. For these monitors, then, all we

know is the minimal amount of radiation released, with no. idea

at all of maxima.

2) Radioiodine filters became quickly clogged since they were
never designed to entrap so much iodine. They were then bypassed.
Some even burned due to the intense radioactivity on the filters.
Normally much of the iodine becomes dissolved in primary coolant,
but during peak iodine releases much of the core was uncovered
and iodines were carried upward by rising steam and hydrogen.

It should also be mentioned that radioiodine isotopes such as
iodine-132 released during the early hours of the accident (4-

7 a.m. on 28 March 1979) were by far the most dangerous.- 'Later
iodine measurements could only detect iodine-131 (of which
officially 24 Ci escaped). Many nearby residents tasted iodine
throughout the two weeks of the accident. One woman three

miles west of the reactor, at 6:30 a.m. on the 28th, said the
iodine taste was "as if she had stuck her finger in a bottle

of iodine and put“-'z.:rgﬁ her tongue."

3) Met-Ed has "lost" all records of radiation monitoring from

28 March 1979, when the majority of the radiation releases occurred.
4) lielicopter readings over Goldsboro prior to & a.m. on March 28th
showed 40 rem/hr. This reading was later changed to 10 rem/hr

and then eventuallv discounted as altogether too high bv the IMRC.
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\ 5) Contairment dome readings of 300 rem/hr on the_nm:ning
' of March 28th 'were later interpreted by the NRC as having
been 400 millirem/hr." (WUREG-0600) What was the basis
for this interpretation 750 times lower than initial readout?

So I think there is every reason to assume that lessthmIOOnran;mdml
exposure from the ™I accident is much too low a figure. Assume, for example
that the 40 rem/hr figure at Goldsboro was correct. Anyone outside during
that period for two and one-half hours would have received 100 rems (more
than 1000 times official estimates).

@Y&s, of course. And people all over the region did experience othes
in adeitzon to
sensations tham just metallic and iodine taste and smell. Some of the

acute radiation effects reported by many persons during the first days
of the accident were:

-

.~ a) skin rashes (sometimes through pants or in one gase

77;; J€ z'LL'o/ € {

raciklion €frcer

(u{f/ i b) nausea (sometimes accompanied by vomitting)
/L’ﬁ(u"d alyonl™ <

..\ ¢) diarrhea
52 [ Cin «;//,’(‘:‘/zr(L

father and son mechaniémo spent all day in their garage).

i

d) eye and mucous membrane burms (sometimes accorpanied

f\ by blisteri_ng) };"! Hep < / ..'-/L" /L AL .//,):L!C ol ’/ ,ll.l: /(.(' o4 a SO

e TH dovedent titrd afde - //z("';?’ Ty
1

tany of the severe radiation health effects cammot be measured until many Wi
years after radiation exposure, such as cancers or birth defects. However,

there is one tyne of genetic effect seen within 9 months of radiation ex-

posure. That is the so-called teratogenic effect of radiation on the developing
huran ferus. So also we saw two irmediate effects of T on the newbom:

1) infant mortality rates doubled within 10 miles of ™I

2) neonatal hvpothyroidism increased 4 -+ 14 in conmties
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I should also mention one other possibility as to how so much radiation got
out into the emvirorment. Dave Campbell, a nuclear engineer at Oak Ridge
National Laboratory, calculates that as much as 1 ton of nuclear fuel left
the core during the accident. How much of this fuel entered the atmosphere
or the Susquehamma as particulates? Some persons who mlle.d. or tasted
iodine strongly also reported a grittiness in their teeth. Grittiness

indicates the presence of particulate matter.

@ As I mentioned earlier, you would expect cancers and birth defects to
increase in the exposed population. It is only 5 years since the accident,
so any study now is still premature. But in a preliminary study by Marjorie
Aamodt, Jane lee, Francine Taylor and some of their friends, asking questions
of over 100 families in areas which experienced some of the acute radiation
symptoms mentioned above, indeed there has been a five-fold increase in
cancer mortalities fcllowing the TMI accident.

"

-~ §

(13)‘ Among these cancers are those you'd expect earliest, such as
leukemias and lymphomas. The worker I mentioned earlier who got trapped
in the auwdliary building during the cleamp operation was diagnosed as

having acute leukemia within a few months and died 2.5 years later. After S Zb‘\l"“b
the atomic bombing of Hiroshima, leukemia incidence rose after the first .J¢% .\
year and peaked elevenyears later. So if these statistics are correct, V\\)‘d\
we should see increases in cancer incidence over the rext six years.

One statistic found in the preliminary cancer surveys was very
interesting: three deaths due to muscle cancers within a half-block area. ) ‘ )L :
These sarcomas are extremely rare, normally in only 0.77 of cancer cases \/\' “-","{‘:
reported. Thev are similar to Kaposi's sarcoma in AIDS patients, and like ‘#\| .\.’_

R : . - e
sarcomas in AIDS, developed very quicklv. Perhaps radiation exposure has

oy, . vV it P mna Al hnsimnn AmAatTmer ATmraY A8 ACMTYS Y'n Atm natimts.
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@ At least 17 studies reported stress not only during 1979 around T but
lingering through 1980 (contairment atmocphere venting) and subsequent years
(further radiation leaks). Everyone agrees that the T comumity was
severly stressed. Unfortunately, as the only officially recognized health
effect from the accident, this pronouncement tends to shift blame to the
victims of the accident ("It's all in your head." Or the patronizing

"We understand that you're upset, but if you'd just pay attention to the
data, you would know there is no health risk.')

Stress has many harmful medical effects, including hypertension
which exacerbates cardiovascular diseases and reducéd immmological com-
petence. The latter is especially pemicious for the TMI comunity since
the immmne system also is sensitive to radiation injury and has the responsibility,
aong other things, of rejecting cancerous cells as they pop up. (You can see
this in organ transplant recipients who rust be immmosuppressed and wind up
with 10-100 times the cancer frequency as the normal pepulation). - So this
aspect may help explain higher cancer incidence in such a short time - the
combination of radiation carcinogenesis, radiation-induced immumosuppression
and stress-induced immnosuppression.

(@Virtually everyone knows how poorly nuclear power is faring in the U.S.
;'s been downhill ever since the ™I accident, vhich may go down in history
as the deathnell of the industry. Projections of energy demands in the early
7's turned out to be way to optimistic (67 per anmum increase, vhen the
actual rate has been more like 2%). This coupled with long delays in con-
struction and concomitant enormous cost overruns have conspired to kill the
future of the nuclear power industry. In our capitalistic, democratic
society two forces control decision-making: profit and public opinion.

Juclear power has failed dismally in both arenas.
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@ I think Reagan's recent trip to China was one of the most incredible
activities for a U.S. President of all time. He was virtually acting as
an ambassador for Bechtel Power Corp., that giant U.S. company which builds
most muclear facilities in the world. Of course, it is no wonder that Reagan

w%f:lfldgo abroad on behalf of Bechtel. A huge portion of his .éabinet are
ex-Bechtel executives (Schultz, Weinberger, Clark). Should the U.S. tax-
payers sponsor his trip to China to sell Bechtel reactors? It will probably
come out to be no sale anyway, not because of poor salesmanship (the Chinese
were clearly flattered and had money-in-hand) but due to technicalities

of the miclear arms proliferation treaty.

@, Again, we have to realize that our growing demands for electrical power
have not been increasing as fast as anticipated. It may well be that we can
reach an energy plateau in this country, especially if we practice more
energy conservation. On the other hand, power stations wear out (especially
nuclear power stations which have a life expectancy of only 30 year's). I
suggest replacing these with coal-fired generators. Obviously, buming coal
has its own envirommental problems, mainly, exacerbating acid ra.{.’r.\.‘mo
sulfur emissions. For low sulfur coal, limestone scrubbers can be added
which reduce sulfur emissions by 907 and only increase the price of coal
energy by 30%. For high sulfur coal, there is a novel tecmique utilizing
microwaves in alkaline slurries which removes 957 of the sulfur and doubles
the price of coal. Even at double the price, coal is competitive with
nuclear fuel as practiced by the industry today.

{18) Vhen Eisenhower launched Atoms-for-Peace 30 years ago, nuclear energy seemed
dlrost too good to be true. 1 million times as much energy from each atam of raniu
as from each atom of carbon! Energy produced so cheaply, it won't be metered! I
think this was a public relations exercise which has suddenlv gone very sour. It
was orizinally designed to get our minds off atomic weapons, Hiroshima and mutually
assured destruction. Unfortunately for the Defense Dept. and the nuclear industrv,
due to DT and other accidents, the awareness of dangers in nuclear power have

alerted the country to greater dangers in nuclear weapons: a PR disaster of unpre-
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
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Victor Gilinsky
James Asselstine
Thomas Roberts
Frederick Bernthal

In the Matter of !
METROPOLITAN EDISON COMPANY Docket 50-289

Three Mile Island Nuclear
Generating Station, Unit 1

AAMODT MOTIONS FOR INVESTIGATION
OF LICENSEE'S REPORTS OF RADIOACTIVE RELEASLS
DURING THE INITIAL DAYS OF THE TMI-2 ACCIDENT
AND POSTPONEMENT OF RESTART DECISION
PENDING RESOLUTION OF THIS INVESTIGATION



151 ABSTRACT

Interviews with residents in two areas which were in the path of
radloactive releases from TMI-2 March 28, 29 and 30, 1579 demonstrate
cancer deaths seven times greater than the Pennsylvania average.

Interviews with residents in these areas reveal that radiation-
related health effects were experienced on March 28, 29, 30 and April
2, 1979 which could have resulted from exposures of 5 to 100 rems or
more,

Analysis of flora growth abnormalities observed in the same
geographic area are demonstrably ' the result of severe raciation
exposure.

These three sets of observations are compelling evidence of
release of airborne radioactive materials during the accident at TMI-
¢ orders of magnitude greater than have been acknowledged by the
Licensee, the NRC Staff or the Commonwealth of Pennsylvania.

The significance of this conclusion, in the context of the
Kestart Proceeding, is that:

l. the records of airborne releases of radioactive materials
during the early hours of the accident,which the Licensee asserts
were "lost", were more likely intentionally destroyed to prevent
disclosure of the hazard the accident posed to the hcaith of the
residents of the region.

4. the estimates of core damage and resultant source terms were
intentionally minimized on March 31, 1379 to similarly deceive the

publiec, and



3. although residents have attempted to raise the issue of
serious health effects which occurred during the early days of the
accident as well as illnesses which have subsequently developed, the
Licensee has maintained its posture of deception to this day,
asserting as recently as April 1984 in a newsletter to stockholders
that no human injury has been caused by the TMI-2 accident.

Therefore, we herein motion the Commission to stay its decision
in rendering a judgement as to this licensee's fitnes to operate the

TMI-Unit 1 until these allegations are fully examined.

2.0 INTRODUCTION

Restart of TMI-1 is pendant upon a judgement that the Licensee's
management possesses the integrity needed to safeguard the public
from the potential dangers of plant operation. We herein present
evidence that, in the early days of the accident, people who lived at
high elevations in a generally northwesterly direction from the plant
were subjected to radiation exposures of 100 rems or more. The
significance of rhis evidence lies in the fact that the Licensee, as
well as the NRC and the Commonwealth of Pennsylvania, holds a
publicly stated position that raadiation releases at the time of the
accident were negligible and that this position is supported by the
willful withholding of data by Licensee which would prove this
position false.

Licensee asserts that missing radiation records from the first
day of the acciddent and the missing vent filters were "lost". We

believe that they were intentionally destroyed.



Beyond this, we believe that the subsequent venting - with
helicopter measurements of 1200 mr directly over the plant on March
30, 1979 - demonstrate the presence of hazardous doses to the
population. These measurements were grossly optimistic for two
reasons: First, the helicopter blades forced the plume away from the
measuring instrument and, secondly, the measuring device did not
measure beta and alpha emissions from particulates, which, we
believe, comprised a significant portion of the releases.

Finally, no dosimetry was on the ground in the areas we have
surveyed where we found severe health effects. Yet, despite repeated
assertions by residents of the areas over which plumes passed that
significant radiation effects were experienced by them, not a single
evaluation of these claims has appeared on the record of the Restart
Proceeding.

Following is a summary of the results of only a few weeks of
surveying the population in areas where several plumes passed in the

early days.

3.0 THE HEALTH SURVEY
3.1 METHOD

A group of women®, several of whom had expertise in conducting
survey, went from door-to-door. A form, organized on the basis of
information provided by Dr. Carl Johson of Denver, Colorado was used,
(See Attachment 1.)

“The primary interviewers were Francine Tavlor, Norma Ritterspach,
Jane Lee and Marjorie Aamodt. Assisting were Joyce Corradi, Linda
Barash, Sally Stephenson, Drenda Witmer, Marie Inslee, Paula Kinney,
Susan Folta, Helen Hocker, Marv Osborn, and Erma Weaver. Also
interviewing were Austin Ritterspach and Cory Folta.
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The areas selected were ones where residents had experienced
erythema and metallic taste during the early days of the accident.
One of these areas was six miles northwest of the plant(Area I)and
the other, three and one-half miles southwest (Area 2). A third
area, seven miles northwest of the plants, was chosen because of its
high elevation (Area 3) and clear view of the TMI plants. Figure 1
summarizes these area characteristics as well as age distribution of
the residents.

Amost every household was willing to provide the information
solicited. There were no refusals in Area 1, four in Area 2 and 2 in
Area 3. The interviewers represented themselves as a group of
citizens interested in health issues.

Several other residents of the TMI area, not in the precise
areas surveyed, but residing or working in the area northwest of the
plants were also interviewed because we learned of their unique
experiences.

While the questionnaire did 'suggest' symptoms, the interviewers
found, without exception that this did not more than remind the
participant. All interviewers were of the opinion that the residents
were conservative in their provision of information and that what was
obtained was less than actually existed. For instance, a woman with
an obvious lump in her arr did not mention it until the interviewer

questionaed her about it.
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RESULTS OF SURVEY

The survey produced the following significant informations

a. a cancer death rate for each area from six to over eight
times greater than expected,

a large number of cancers and other tumors diagnosed after

a numdber of other serious health effects, and
first-hand accounts by residents of exposure to plumes in

each of the areas surveyed,

3.21 CANCER DEATH RATE

Figure 2 presents the cancer death rate analysis. Based on data
obtained concerning only those 31 ersons about which information
was obtained, the overail cancer mortality rate for the five vear

period since the accident was 6.5 tines higher than expected Even

if it were assumed that there were no cancer deaths among the 144

persons about whom no information was obtained, the mortality rate is
>.2 times higher than expected. The highest rates were in Areas 1
These areas also provide the most reliable data since

essentially the entire populations were surveved.




FIGURE 2 CANCER DEATH RATE ANALYSIS
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3.22 OTHER HEALTH EFFECTS - DIAGNOSED CANCERS AND TUMORS

Shown below are the nunber of diagnosed cancers and other

tumors among living persons in each of the three areas. These data

would suggest a continuing cancer mortality rate far in excess of

that expected,

CANCERS AND TUMORS DIAGNOSED -

NUMBER

OTHER HEALTH EFF

Other heal:h effects picked up by the survey were nost notably
five cases of anenia ir cases of spontaneously ruptured or
collapsed organs, seven persistent rashes and eleven birthing
abnormalities in nineteen regnancies.

Three of the four cases of ruptured or collapsed organs occurred

in Area 1 A fifth case (subject of
areas surveved but in a

northwesterly dire on 1 1M1 and to an individual who was

subjected to fallout fron a pl on Friday,




FIGURE 4-COLLAPSED AND RUPTURED ORGANS

Effect Year
Lung Collapsed 1980 19
Aortic Valve Ruptured 1981 43

Spleen Ruptured 1983 53

Kidney Collapsed 1983 55 (Approx, )

Artery to Heart 90X Blocked 1984 29

The eleven birthing abnormalities were as follows: one birth
defect, miscarriage (fetus outside of uterus), four other
miscarriages, one stllbirth, three Caesarean Sections and one
premature. The dates of these occurrences were not identified in all
cases, however all occurred since March 1979. The birth defect and

the pregnancy outside the uterus occured in 1979,

3.24 STATEMENTS OF RESIDENTS WHO EXPERIENCED A RADIOACTIVE PLUME
DURING THE INITIAL DAYS OF TH

Affidavits 1 through 7 present first-hand accounts of the
touchdown of plumes. The individuals supporting Affidavits 1 through
+ reside in the three areas surveyed, Affidavit S presents
additional evidence of plume touchdown near Area 3. Affidavit 6
presents the account of a resident' insult from a plume several miles
beyond Area 1 on a northwesterly line from TMI. Affidavit 7 presents
an individual's experience with a plune six and one-half miles north
northwest of TMI before 8 a.m. March 28, 1979,

Figure 5 summarizes the date, location and extent of each

individual's experience,




4.0 RADIATION EFFECTS ON PLANTS

Affidavit 8 was provided by Dr. James E. Gunckel, the world
authority on radiation effects on plants., Dr. Gunckel's affidavit
provides an explanation for the numerous abnormalities observed in a
variety of plants by local residents.

Dr. Gunckel examined plants and leaves provided by Mary Osborn
of Swatara. The flora -ere gathered in the area of her home,
approximately six and one-half miles north northwest of TMI. Other
specimens were provided by Helen Hocker from her yard which is

approximately three miles northwest of TMI. Also considered was

Affidavit 9 of a farmer located two miles west of the plant.

5.0 DISCUSSION

The suggestion tha he cancers pres2nt in the areas surveyed
were initiated by radioactive releases from the TMI accident defies
the generally accep theory of a period of considerable latency
following exposure. We suggest that this theory is not viable in the
present case. We believe that the critical exposure was to beta and
alpha particulates and that the general biological effects of this
irradiation were similar to th de ) y Dr. Gunckel as
effective in plants. (See Affidavit

particulate exposure is supported by

Affidavits 1, 2, ). The reddening of skin occurred on exposed

areas. According to Dr. Ed { Branigan of the »R(C, the dose would

be in excess of 10f ms. Verbal communication with Mary Osborn)
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Although we present no baseline for cancer deaths for the
selected areas for the five years prior to the accident, we believe
that the residents reached back to recall 'recent' cancer deaths. In
Area 2 two cancer deaths prior to 1979 were reported. We conclude
that there were few cancer ‘eaths (as would be expected in a
population of this size), possibly only the two reported in these
areas in the five year pre-accident period. This conclusion is
supported by the frequently-expressed opinion of the residents as
well as a medical doctor, a paramedic and two nurses we met in the
area that, since the TMI accident, the ocurrence of cancer has
increased enormously on the west shore and chat life is terminated in
a more rapid fashion than would be expected.

Although no data is available for expectations of cancer and
other tumor diagnoses, as well as the other health effects, the
nunbers of ocurrences of serious health problems in a population of
this size is alarming. Particularly so, when according to the
residents, all of these effects ocurred after March 1979.

We attempted to have soil samples from the areas analyzed. A
spectral analysis has not been completed. EPA soil sanpling since
the accident was recently published, however we have not had an
opportunity to view the data. This information has not been provided
in the Restart Proceeding. The only information concerning soil
sanpling that we have found in the studies of the accident is an
assertion in the Rogovin Report (Vol. II. Part 2, p. 389) that
although several radionuclides were detected in some samples, they
could not be attributed to the accident. Alpha particulate

comtamination was not determined since it was assumed that uranium



and plutonium isotopes had not escaped in view of the Licensee's
representation of only one to two percent core damage. These
positions are no longer tenable in view of the more recent
recognition of extensive core damage. Alpha emitters, if ingested or
inhaled, can produce severe health effects. ( See Attachment 2.)

Aside from the failure of NRC or the Licensee to survey for
alpha particulate contamination, we have little confidence in any
official data so far provided. An independent dose assessment study
commissioned by the Burger Fund about two years ago and conducted by
Jan Beyea may soon provide some more reliable information. This
study has been completed and has received peer review, however it is,
unfortunately, languishing in the court in Harrisburg.

Although the Beyea study may provide conclusive evidence to
support our position that the the serious health effects on the west
shore are related to radioactive releases during the initial days of
the accident, consideration of our motion need not await its
publication. The personal affidavits provide clear evidence of high
radiation dose to residents of the west shore. The health data shows
severe effects on the health of the residents in the areas studied.
According to an authurity (See Attachment 2, p. 151) “Whereas the
effects of radiation are nonspecific, i.e., other agents or diseases
can cause the same damage...where the effects of radiation are being
studied, conclusions can (only) be drawn on the basis of in cidence

of a particular type of Gamage above that normally occurring in a
comparable poulation.” Clearly the incidence of cancer deaths in the
areas studied far exceeds the expected, and this high incidence is
clearly tied to the TMI-2 accident by the personal experiences of the

residents with high radiation exposure.
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It is a fact that the Licensee, the NRC 2nd the Commonwealth of
Pennsylvania have no data in their possession which can define the
quantity of radioactive materials emitted over the areas of this
study during the early days of the accident. On the other hand, the
record is replete with evidence of radiation release records being
"“lost", filters being "lost"™ and calculations and measurements of
high dose rates being explained away or denegrated. (See NUREG-

0600,17-397; I1-3-18; II-3-77; NUREG-0760 at 31-33.)

6.0 CONCLUSIONS

The evidence is here. A grossly high cancer mortality rate is
present exactly where plumes traveled in the early days of the
accident., The fact that radiation monitoring data and TMI plant
records have been "lost" or misconstrued only emphasizes the point
that the Licensee conspired to hide the seriousness of the accident.
The Licensee alone monitored radiation releases during the initial

days of the accident.



7.0 MOTIONS

1. We move that the Commission act immediately tc investigate the
circumstances surrounding the falsification of radiation emission
information in the early days of the accident and during subsequent
investigations of the accident. We move that the Commission take a
prime role in this investigation.

2. We move that the Commission postpone any decision relative to
restart of Unit 1 until the matter of Motion 1 has been fully

reso.ved.

Respectfully submitted,

-~

- -

Norman 0. Aamodt

June 21, 1984



AFFIDAVIT 1

On April 24, 1984, 1, SEEESENEEEEOE,
AERESEEER provided the following information in response to
a questionnaire presented by Francine Taylor of Lancaster, Pa. and to
Mar jorie Aamodt in a subsequent interview that same day. I also
provided Ms. Aamodt with a letter which vas addressed to Governor
Thornburgh and (s dated November 19, 1981. I never received an answer
to this letter. The letter is attached to this affidavit and {s to
be considered a part of 1{t.

At the time of the TMI accident, I was living at s P
nok far from my present home. This area is approximately four miles
northwest of TMI Concerning wmy experiences following the accident at
TMI: On Thrusday, March 29, 1979, 1 was working all day with my son {in
our garage The garage doors were open. That night when I took a shower,
my face, neck and hands looked like I was at the seashore and got burned
real bad. 1 felt nauseous. My eyes were red and burning. I felt 1ike
I was looking through water. Friday morning when 1 got out of bed, wy lips
and nose were blistered, and my throat and inside my chest felt like fire
It tasted like burning galvanized steel. My son had similar experiences
He vas 22 years old at the time. On Friday we decided to evacuate While
packing our truck, a township police officer, in g closed car, shouted
over his loudspeaker system, "Bill, don't breath this air GCet inside'"
We spent the first night in Mechanicsburg with relatives. We convinced
nther family members to go with us and traveled to Front Royal, Va on
Saturday. We stayed at a camp ground in Front Royal for about one week
During this time 1 experienced severe diarrhea which cauged rectal bleeding
We took one of our dogs with us, a Gerwan Shepherd, female. Following
our arrival in Virginia, the dog passed only blood from the rectum and
fleed from the nose and mouth. Since I felt that these conditions may
have been caused by nervousness due to our flight, I gave her a sedative
When we returned home, we went in the garage first and found our male
GCerman Shepherd had died His eyes were milky white. We had provided
about 100 1b, of food and 50 gallons of water, however, he had only drunk
vater, about five gallons. It appeared that he had thrown up some of this
vater before he died. We had five cats that lived in a box on the back
porch. All but one was dead. All cats had milky wvhite eyes. The one
living cat had one eye that was milky white: skin grev over this eye during
the folloving weeks This cat lived for about six mgnths after the accident.
She had kittens prior to her death. The kittens were born dead and hairless
1 should also note that we noted a metallic taste vhen we entered our ha
home after the evacuation.

My son and I have both experienced hair loss; mine was on my head,
Arms, legs and torso This hair has regrown. My son lost hair on his arms
and torso, which has also regrown. In 1981 a sore developed on my leg.

The sore remained for twe years, healing after wve moved to Florida The
effected area (s still detectable as a faint discoloring The skin was
inflammed, open, and rafsed: the doctor's disgnosis was uncertain Also
in 198 my wife, PR, vas diagnosed as having paroxysmal tachycardia
and in 1982 as having &« undersctive thyroid. 1 have also experienced
problems with my heart. Although I had had a slight mummer prior to the
sccident, I had passed a physical required for racing cars. However, i
December 1989 I needed to undergo an aortic valve replacement. [ was

43 years old at the time.

The spring following the accident, our walnut trees did not produce
any leaves, and there were no walnuts. There wvere no flies or other flying

insects until July 1979  There wvere no birds, saquirrels or pheasants



The spring following the accident, our walnut trees did not
produce any leaves, and there were no walnuts. There were no flies
or other flying insects until July 1979 There were no birds,
squirrels or pheasants for about a year and one-half following the
accident. 1 found a number of dead birds. A number of neighbors
died of cancer.

In 1983, 1 felt that I could not continue to live in this
neighborhood, so close to the TMI plants. 1 sold my home and business
st considerably less than its appraised value and moved to Florida.
However, we returned this year and are living in a new home at

, near our previous home. We got homesick. My daughter and
grandchildren live in this area, as well as other relatives, and
telephone communication with them was not sufficient contact My son
left with us for Florida and has stayed there.

1 had been in business in Fairview Township, York County, for
twenty-two years. I operated an automobile sales and service shop.

1 vas involved in community affairs as a justice of the peace and
in politics as a committeeman.

All of the above information was provided voluntarily, and I
attest to its truthfulness.




AFFIDAVIT 2

On May 5, 198: 1, G, rrovided the following
information to Mar {e Aamodt at my place of residence on JENEEEGEEEREEER
. sidence is approximately Z-3 miles south west
of TMI and is at » elevation,

On Monday e ng, April 2, 1979, after returning from “eat Virginia
vhere 1 had evacuated with my family, 1 worked outside on my camper from
approximately 6 until 7 p. m. My family stayed inside. When my wife
called me in for supper, my skin was burning. My face, arms and hands
vere reddened and remained that way for abvut 72 gows. I had a metallic taste.
I felt nauseous. 1 felt "funny in the head". 1 took a shower that
evening before going to bed. Since I had a head cold, I went to the
doctor’'s the next day. 1 told my doctor about my experiences the
following evening. He read from a book what symptoms are related to
radiation exposure. We noted that these symptoms matched what I had
experienced, howvever the doctor reassured me that nothing had come out
of the plant, Concerning the weather conditions on the Monday evening,
April 2, 1979, 1 remember that there was a light mist over the area

Date Sworn




AFFIDAVIT 3

- RSN TR

following information to Marjorie Aamodt in a telephone conversation
on June 18, 1984, I was 111 with the flu at the time &f the ™I
accident. I was in bed most of the time. However, one day, which I
believe was Friday, March 30, 1979, I was out of bed and decided to
shake out a throw rug. I went out on the porch. It sounded as if it
wvas raining. The sound appeared to be in the trees. I could not see
any rain so I reached out beyond the porch roof to try to feel {t, I
did noE feel any rain on my hands or arms. I was extremely puzzled,
I vas impressed by the stillness except for the sound of rain. There
vere no sounds of birds or other sounds to which we are accustomed.
This all seemed very strange, however I was too sick at the time to
pursue the matter further, so I returned to bed. My certainty in
dating this event on March 30, 1979 is tied to a telephone call 1
received later that same day. A neighbor called to tell me that my
son had been taken from his school to Dillsburg because of the TMI

accident, and she volunteered to pick him up.

I could never get the experience of the silence and the rain-
like sound out of my mind. Subsequently, several of my friends told

me about similar experiences at the same time. One of these friends
R AT,

I and my sons remained during the accident. We would have
chosen to leave, however I am a widow, and I did not have

suffiencient financlal resources to leave.




AFFIDAVIT 4

On April 28, 1984, at my home, HENEENESERSEETEE
MR, ! related the following experiencesthat I had at the time
of the accident at TMI. On Wednesday evening, March 28, 1979,
unaware of any problems at the TMI plants, my wife and I were outside
in the evening to take a walk on our atreet., The walk lasted

approximately ten minutes. That evening, my eyes began to water and
burn. My eyes watered throughout the entire night.

In the fall of 1982, I began to have problems with my eyes. My
eyes felt like they were burning. About three months after this
occurred, I decided to see a doctor. At this time the skin around my
eyes was irritated and red, and there was a distinct red mark on the
innerside of my nose. Although the redness around my eyes has
disappeared, the mark on my nosc-has remained.

The first doctor appeared unable to help, and since I was
ttoubled about my eye condition, unique to me during my lifetime, I
saw a second doctor. I also had a rash on my forearms which had come
and gone since shortly after March 1979. This rash is
particularlynoticeable after showering and in warm weather. The
dermatologist prescribed Prednizone.

In 1981, my vlﬁ— was diagnosed as having fibroid tumors
in her uterus. These tumors were large, but were successfully
removed in September of 1982.

I believe that my skin conditions and possibly my wife's tumors
are related to some exposure we may have gotten from the accident at
TMI. We were unaware of the problems there or any dangers to
ourselves until several days after the accident. Actually, it was a
TMI worker who is a neighbor and who evacuated early on.the first day

of the accldent who returned on the weekend to warn his neighbors to
evacuate,
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AFFIDAVIT ©

On Friday, April 24, 1984, 1 provided the following i{nformation
to Marjorie Aamodt in my dental office in PENERE , located at
This information concerned my experiences on
Wednesday and Thrusday, March 28 and 29, 1979, On those days, I

discovered that the X-ray films in my dental office 1in SOy,
vere fogged. Trhis office s located on the corner R Y
e o =

and w=in & stone building 5 wmiles north west of TM™I.

The film fogging can be described a8 alternately light and dark banding.
across the entire film. Approximately 75 films were "fogged" These filme
had been placed in a little container for easy access in the X-ray room
The X-ray room has an outvall of cinderblock and gypsum board. The film
is #2 oral film, fast D film, 0.2 mr exposure. The machine {s marked

ae 70 KV, 7.5 ®.amps, 3/10 gec., for jaw exposure On Friday following,
March 30, 1979, I posted new film outeide the building each day for

an entire week, hovever these films vere not exposed. On Wednesday

and Thrusday, March 28 and 29, 1979, 1 experienced a metalish taste and
& queasy stomach. I felt "funny" and expressed this feeling to my
Teceptionist. At that time I had no knovledge of the accident at TMI

Date Sworn




AFFIDAVIT €

I,
provided the following information to Jane Lee and Mar jorie Aamodt on
May 11, 1984, :

On Friday evening, March 30, 1979, I vas standing on the front
porch of my home. My home faces south. It was raining, and the wind
was blowing. All of a sudden the cat that had been let out began to
hosl in a most unusual way. I had never heard a sound like that from
this or any other cat. I called the cat by name, however it did not
come home. From the direction of the howling, I could tell that the
cat was under the porch. [ went over to the bannister and leaned
over to call the cat again. While standing in this position at the
east side of the porch, I experienced a most unusual sequence of
events.Suddenly, the wind stopped; there was a movement in the limbs
of the trees next to the porch, and a wave of heat engulfed me. The
gust of heat brought the rain over me. Then the wind started again.
This all happened in about one minute. I was so startled that I went
in, taking the cat, who had by now come up on the porch. I wiped the
cat's wet coat and then washed my hands and face. My face felt
tingly. About an hour later, I washed My face again and wiped my
arms and legs with the towel. I noticed that my arms and face were
pink. 1 applied a lotion because my skin felt tingly.

On Saturday morning, my skin was a darker pink, and there was an
itch at the front of my scalp. This was the only part of my scalp
that was not covered by a scarf. When I went to church on Sunday, my
friends commented that I looked healthy and sunburned. On this day,
hard little lumps, a little bigger than a pinhead appeared on my
forehead and into the hairline,

On Tuesday, my scalp felt prickly and tingly, so I washed my
hair again, shampooing it three times which is more than I
customarily do. (I generally wash my hair once a week.) About three
weeks later, I noticed that a lot of gray halrs had appeared across
the front of my hair. When [ washed my hair that week, my comb was
full of hair. The next week, the loss of hair increased. I called my
hairdresser ,QEEEEEEA vho subsequently applied treatments which he
believed would arrest the loss of hair. The halr loss did appear to
stop. The gray hairs have also disappeared, and my Hair is now
uniformly brown as it was before the events described.

In the subsequent weeks, the skin on my forearms and neck turned
darker and was scaly. This condition lasted for several years.
There is however some permanent discoloration however it not
prominent. My forearms were, and continue to be, very sensitive to
the sun, becoming itchy with exposure. [ try to avoid sunlight. I
have also noticed that if my arms are injured, the bruise will last
longer than was normal for me prior to the events described above.



A number of spots have appeared on my face and chest. These
appeared zfter the tiny hard bumps went away. Six of these spots, or
pimples, remain. Some of the pimples have yellow centers. The size
of these pimples appears to have diminished somewhat, and they are
not senaitive, however I am uncomfortable with this condition of my
skin, unlike its condition prior to the events described above.

Of greatest concern to me presently is the loss of the function
of a kidney. Toward the end of November 1983, I was in renal
fallure. My doctor described my condition as an unusual case. He
stated that one of my kidneys had died. I was in Holy Spirit
Hospital under the care of Drs. Bean and Eaton. I have not fully
recovered, and I have not been able to resume my customary social and
household activities.

I live on a farm with my husband., We were not able to evacuate
during the accident, although I wanted to leave, because my husand
would not ask anyone else to stay to do his job of caring for the
animals. Despite our continual attention to the cattle, we
experienced the first deformed calves ever born on our farm the
following spring. The calves' heads hung tc one side until they were
six months old., Thelir necks appeared twisted. I also noted that the
Norway maple by our home had deformed leaves which were curled at the
edges.
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six and one-half miles north northwest of TMI. This was also my
residence at the time of the TMI accident as well as that of my
husband, son and daughter.

On the morning of March 28, 1979, my husband was putting his
tools into his truck. It was six o'clock in the morning when he came
in to ask me to go cut and smell the air. I wondered to myself
wvhether it would be the Hershey chocolate amell or the aroma of
Capitol Bakers' bread. This time the air was different. The air
smelled like metal. It was overwvhelming. I could taste metal in my
mouth., It seemed as though as every taste bud in my mouth could
sense this metal, We were very puzzled.

Later that morning, at 8 o'clock, my son and I walked my
daughter to the bus stop. There was no metallic smell in the air.

- —————-—-
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1, Py o WRREEEEEE. rovided the following
{nformation to Jane Lee, a neighbor, and Marjorie Aamodt at my s home
on on Monday, May 7, 1984. 1 provided this information
voluntarily and attest to its truthfulncu.

My home {s approximately 2 miles from the TMI plants My house
faces in that direction and is north west of TMI. I have several trees
in my frontyard. One of these, a maple at the south corner of the yard
next to a wvooden fence appeared to be affected by the accident at TMI.

This tree is about 30 years old and is still living, however it has
undergone considerable changes. About a week after the accident, I
noticed that the leaves in the center of the tree were turning brown,

The leaves then dropped off leaving & circle of defoliation about twelve
feet in diameter. The next year the barked dropped off many branches.

This caused these branches to die. About one-fourth of the limbs are

nov gone The top of the tree, which was the area that was affected

after the accident, now has few leaves. Two pear trees, one a Keifer

and the other a Harvest, both planted in the late 1920's, have died

S14 trees had been good bearing trees prior to the accident, howvever

they alill produced dvarfed pears after the accident. The number

of pears decreased also. Since the accident, I can no longer grow

clover seed. becsuse the clover yields so few seeds. In 198/, the last
year I grew clover, there were only O -/0 seeds per stem, whereas i got
about 75 - /25 seeds per stem before the sccident. This problem has
affected other farmers in my area, but is not a problem on a farm in this
area but at a greater distance from the TMI plants, approximately/2-Asl les.
1 attribute the decrease in seed production to the disappearance of bumble
bees that pollinate clover. Last year we had no apples from our 3 trees.
One apple tree, in the yard, started 'going back' after the accident.

Last year, it only had a couple of leaves, three blossoms and no apples.
The only crop that 'does good' is potatoes. We have had a number of
problems with livestock including sows that did not come into heat. These
sovs were not born on my farm, but were purchased from a farm near here.

1 was inside my house on the day of the accident and stayed in most
of the time., 1 have a rash 'back of my ear'and down on the side of my face
ever since the Krypton venting began.

1 have lived in this area all of my life and have farmed since /9/K.

'

&4 :‘zm, /’fu t/édns on /)17 jv"/ f/t/nfﬁ Caf/(o/ ﬁ;/fé’ and
fi/‘ /).JH‘)' ([&(_ /'{;5 /)I/Md n PR 17“7 w az-,cé’,,/
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I have carefully examined a few specimens of camron plants collected
shortly after the accident at ™I and compared them with specimens collected
mere recently. The current abnomalities are probably carried fcrward bty
induced chrancsomal aberraticns. There were a mmber of ananalies entirely
camparable to those induced by iorizing radiation -- stem fesciations, growth
stimulaticn, induction of extra vepetative buds and stem tumors.

Fost of the stem abrcrmalities described in the literature, and in my oun
experience, are induced by relatively high dosee of X or pamma rays extending
over a period of usually 2-3 menths. )otatle exceptions, however, are similar
responses to beta ray exposure fram radi cisotopes (P32, Znés, Ca"s) and for

only 2L hours, In cther words, it would have been possible for the types
of.plant atnormzlities observed to have beeh induced by radicactive fallout
on March 29, 1579.

In discussing the gereral ticlo-ical effects of irraiation, same clari-
fication may be helpful. In plants, the dose rate (e.g., mr/hr) is much more
impertant than total dese (e.g., mr/yr) in inducirg abtnomalities. Further,
the fquality facter" for pamma and beta radiation is not the same as gmnerally
assured. In fact, I have incontrovertitle experimental results to show that
teta rays are at least a quality factor of twe in plarts,

I am the world autherity on modi fications of plant grewth and developmernt
induced by ionizing radiaticns, having researched this area for 3. years at
the Brockhaven letional litoratory and &t Putgers University. The three
review papers anpended attest tc my expertdse,

(/ James T, Qunchel
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