
A. ntroduction

Re'-eases of raI±oactive =ateria1 both tc the at~sphere sacd to Lake

* Xlchltpan frou J&AIuAX2 ,A96 throug~h Decelber u., 6-Vere vl
vithin the facilizy-'licensed IlimIts and the ;1*cC's regulations,* par-

tc~esr2y Tritle 10, Code of Federal Reg1ations, Part 20.

3. isie-aus Ef~uents

Castoazs releases to the atmosphere are zta~rized in Tables 1-1. and

1-2. Table 1-1. the January thrugh jul effluents, contains several

cco-re_-ti.nz to the eff~luent data previously zub.itted. These correc-

tio3ns have been i4entif±ed by in 23terizit.

r.l el.ease:& to Lake !ichigarn are sic=rized in Tables 1-3. Jama:-7

... uz June, a=1 Table 1"., july through Dece~ber. Uo d-Issolved

g~seou.3 --iýUzativity was detectedi in =yr release.

Sol. 4 S **aSte

-*za .1 -, z:',43 curies ef 4..dcctv =trm was shpe of 3

lui; h year. Of %,he totalZ, irrad~ioedi actalt sacz ;.te _'r5%,~

:-ries, irraldlate.4 f.0"el rod3 -5,9.urjeS, I.-. :.1ZI8 rsdVaSte 3.7 cu.ries.

':he type =1~ afstzic.ur, ~t~~e'i~ ~ai~ the 3hipx-

enzis !lated In Table :-. `. Ttall -.- l~e ot :olld w~t~e shl-rped c-ff

s~tc .rn the firzt six =athz of _19T6 was approximstely 9ý 3

vh±.ýe the total. shipped during the seccnd zix wnths vazo a;proxi~te1.
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Ta.ble II-1 contains the nu~ber of sa~pling Iccations, total awzber of

as;-*es collected and :the number or locations at vhLch levels vere

found to be significantly~ above local concurrent backgroun for ea~ch

=ti $=;ap!.. A la's:ing of th~e highest, I.-vest an! annual average

cancentratior.3 fir the sampling points vith the biotiest av-erage Con-

centraticas Is ;resented in Table N1-2.

The level of rad4ioactive materiala in eav~rom~en~ata media does not In.

d~ate *be likelihood of publil intake ir. excess of 3.5 of that result-

ing from continuous xnnua.l ex~csure t~o the concentration values listed

Iz e4Ix B. :able 1:, Part 20.

C. irt:Inr of a-nvir--rentaL1 Coneentraticn:~ With 'lize

Ar~sn.e3:lo siznfifceozt incresze above concurrent background

.3obaerved at th-e air particulate 3amnp1lng locstions. Uo :-odilne-

:3Z zativI1y cn the charooil ca-tr±±ges waz- cbservel above e

=4 = detec-.able -level. is conzi=.emnt vith eir.ected re-

.2 ',;&taer: -.3b~e 11-3 cozpares the nessured 1iochar;e amnd th~e

Z~hr*evoiax (5 ni1ts Sid) gsroo beta raid actlvity tc t.hat caJlo.--

:3te± rl efflueat data. Except f'-r th:-e periC:!S Vith 3'1g=1fI-

cant rib2 it n diIschar~e fZ.v, the calc.4:ted d~schtarge

.z:=Far, rea=o :nab:.7 ve22. wit- tOe zesa..t'ed cozctr.-

trat on. :io:rirane.*ez bhetner reiz-4r'I and -mca2.ciatei di.1c.=ýrge



A. ztas

.able 11-1 contains the n1.ber of saplin~g lc~ations, total nawrber of

sa=*Ies collected anI the number of 'locations at vhich levels were

foA o be significantl.y above local Concurrent, background for each

~ed~ s~2.~l.A listing~ of the h~ighest, Lzvest. an! annual average

coceatrat!Ons far the saplings Vointa with the highest average con-

cenratiZA3 !s presented In Table 11-2.

3. dr:me& Oarse Eties

The level of radioactive caterials in environaental medIa does not In-

lizz~e the likelIihood of publi: intake in' excess of 1.0s of that result-

Ing fro= continuousa anual ex~pouure to the concetutntlon values listed

A; ;erAlix 3. Table 1:, Part. 20.

7%ristzn -' Lnvr~trental. Concentrations WiIth T1=e

L. Air SE21ea: :Zo stberl?±canrt incresie above eccncurrent background

-u3 ab3ervel at" the air pmr-ticulate sa~plinj locations. 3o !Oil±ne-

Illat~~t ca the chirzoal cartrlides was obseried above the

Sdet.ectable level. . Th±3 is cor.3&I2tent vith expected re-

:32.lt3 '6-2e-' Zr. IC-., et1..1nt Of 3t Ind 3ite =C eOM1Q9/

-. .ae ster. :2b-e 11-3 co~parez the measured Ilizcharge and the

Z~aZeox (5: -_Aes Sd) gross beta radioactivity to that c~1c,4-

lae!frm effuemt data. Except fcr th03e ;eriod~s vitn 3sIgnLfi-

c:ant vrir~bility in diischarge rlzv, thne oillcu..ated discharge

zznen trat~iQ: z:-ur, r ora:nbl; well with tr~e meaaured concen-

trtI1_nj.3- _*zrý4anc~z between neaxureI and ca2.culatel d~icnu&rge



ezncentrations Is believed to be due to a fixed samplng rate vice'

a nriable dischsrge flow. The Ch•arlevoix samp.e is obtained fren

the city drinking vater system. The municiL;al, i=take. consists of

InftItration galleries located at the shore of Lake 4ichigan.

Hovever, a portion of this intake water is groundvater as opposed

tz Lake :Michigan ater; therefore, the Charleraix grs3 beta radio-

activity should not be interpreted as lake background. Table 1:-4

conzains the resUIZ3 of isotopic analysis of lake water samples

cont•itning gross beta activity greater than 10 pCL/i.

3. Well Woter: Well water soaples Indicate only the presence of

r.atural background radioactivity.

MA :.11k: During October, milk samples vere collected weekly in an

attezpt to conLtor fallout fren the Septenber 26, 19T6 Chinese

nwlear test. The follovwin results were obtained.

:AAT:o:~

~ 1% - -
.~, ..

2.0/21/%

76

2..3 M1

1.3 ±*

2.6±

I- UL -n '41k ;C/

LK

Sz 3. 5 IOUlZ :,:

=.13 0.5

1.3 0.5

0.2 0.5

0.8 0.5

4i SEE

0.5

0.5

0.5

0.5

33

2.-. :-i± E

0.7 1 0. .

L-.3 . o.-

0.8 0 -.

0.5

.;a dete:t.able leVe13 Or radiiod~oino vere obcerved befcre ar after

ir~raz. inrid~cncti.vitZ levela cbserved

.10 he .vuted 10-C-13. _ V. ,catinS

- m



ý:Z an.i 193 Bre the resultt or fil-'cut, now. pmant aitzharge3,

hert~j~'' ite b.umnd7 1-11311 ooncentratian xf ____1-%,z

Z.3-Z. ICi/ec resul2.z Cro= ;!~ant relesze 4±urIng October. I

l~evel 13 sever-il arlers of n3niagmlte below thA~t need±ed to =&=ae

the above-listed concentrations !n'milk. The difference 1r. cor.-

oentrx%:1:ns at the four a~pling location~s .'s tte d~rect- result or

~it~rep ercentages of feei re.1Q2.tin#; fr--c~ig

*.Az-ItI, 3iztl: S=Ic or peripkhtun, algae, crayti~h =nd sbore-.

±n.vare col~lected .-e~iannumly v~hen wavs4.abIle. Feripb~tom

s=;les coll.ected mesr the discharge area appesr to have concen-.

nitct Zfm.iam-i-es hi.;er than thcoae at the r.eote ccl.ec-

ti' '~..1'~ sinz: the 3=an~fes zontmin vartiin a=u*ntz e

sani =.tin vater, ur.I t*.-re':ýre 2re .-- t identical, a=.I becauase the

ra1:uz''e by ;ferir.7tor. .. * I ...cn-tern- proce5z,

tac :b.,ervo~l *~ratin .ba L3 not pozalible. ficwev-er. a=

.:7eri.Z lezremc&, in the le':e-1 ob:erv-ed wh~en ccnpared to r

*.s;na j: 2 take i r~ ji t±~: a.:- iz t:~ 1 ie-

jitt. :htre v.ere no j~nfcn 11.ý-ecz! evelz oket3#%-ed at
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'5
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'5

<5
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'5
CS
'5

'5
'5

'5

'C

(5

<I

'5

'5
<5

C5
'5

'5
'5

<5

,CI

45
'5,

'5

'5

<5

(5

'5
(5

(5
(5

-5
<5
'2

'5

(5

(5

'5
(S

'1 '3.5

2*1 '3.5
3It I '5.0
2*1 ' 5.0

'1.3 40.5
2 1 2 *.12(b)

3 1 1 40.12(b)
-CI A.2
'1 41.5(41

<CI (C)

1.3 1 o.8 (c)
1.4 1 0.8 (C)

(a)Correeted to date

(b)ts of 6/23/76.

of collection.

(c)lnsutflcient sample remaining for meaninful anallsis.

(d)As of date ati samyslm, nsufficlent maple raWing for more sensitive wanlysis.
'fthe spectra Is computer scanned from 20 to '2000 KeV. Opectleaflyl included are Co-t, , Ba4a-1-40l, Cs-1313,
Co-ir37. Zr-lb-95, Co-58. Co-60. M-54, Zn-65. Naturally oecurrita gow emitters ob as K9-0 and Ra dauters
are frequently detected but nt listed here. Data listed m 0 ave at the 3a leel, others aft 2e. Listed
concentration Is for Cs-13? and may be slightly sore or less seansitive for other nuelides.


