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A 1. RAJI0ACTIVE SFFLULNT RELEASES

Aeleases of radiosctive zaterial bota tc the a::nshhere azd to lake

Michigan froa Jnag!£g=é! 1976 shrough Deceasber 31, 1976 vere well .

vithis the facility-licensed limits and the RC's regulations, pare

ticwiarly Title 19, Code of Federal Regulations, Part 20.

3. Gasedus Tffluents
Gasesus relesges %0 the¢ atmcspheres are suxz=arized {n Tables I-l and
2-2, 7able [}, the January :hrcugh Ty effluents, cosntains aeveral
scrreszsizns to the effluent dasa previousiy sub=ittei. These correc-

%iias have been identified by an asterisc.

. mi3uld Sff7uents

»i3:3l3 releases w0 lage !tichigzan are sum=arized ia Tables I-3, January
shrough Juge, and Toble I-., July through Decezber. (o dissolved

Sasenuys raldloactivity was detected in any release,

A 22%al 32 ©25,293 curles ¢f madicactive zmaterinl was shlipced o7 site
luring the year. 37 shae sotal, {rradiated octalt acccuntel for 276,565
suries, lrradiased fuel rods <5,691 ¢uries. and 3

The ype and dispesitlion, lnclualng duales and :cszina:ion. 37 the ship-
=eass 43 li3ted in Table TeS. Total woluze cf colld waste shipped <IT
sise during the firss six =caths of 1976 vas approxizately 52 ~3,

vhile the total shipped durinz the seccand cix =ontna was approxizately
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Exmsinstion

OFP-BITR GUTIWENTS OF RARIDACYIVE WIPERTAL
DATE  TRANSVINRED VROM _ _TTANSVENRED 90 RADIDACYIVE MATERTAL,  VOUIMS |
2/20/76 DeR-6 Glaoa Btation Pesl Insp Tools | 2t Meuse’
(m-pt Quantity) | (0.16 pCL) ' '

13/76 DPR-6 . Boxon, Richlaod, WA Puol Insp Tools 613  Meuse
v/ | W-1-062-1 .58 ucs) N
31r1/16 pen-6 Pattalle, Molusbus, 08 16 Co-60 Bods and mmn'( "

-06854-05 . (267,000 c1) IR
322/16 DPR-6 'MES, Rockville, ¥D Corboa filter crud 3 13 . Anslyses
(Escapt Quantity) ssaples (<100 nC1) o
s/22/16 DPR-6 Battollo, Columbus, OB  Bteam drum relfsf . 5 £t3 = Exaatmetion
3%-06854-05 ¥alve nozslss : : . '
| (300 net) -
8/29/16 DER-6 Pattello, Columbus, Oh - 19 Co-60 Sods < t_:’- " Processing
-05 (287,565 c1) SR
- 5/20/16 DPn-6 _ MECO, Morebesd, KY 123 [O7 17T Berreds 18 13 Burta)
- 216-15-) (0.123 1) | |
1/15/16 DP-6 'NES, Rockville, WD Ourbon, Ferticulsts m mum :
(Exospt Quatity) 'mm. Besins(.DC1) o R
9/20/76 DPR-6 ANL, Argonne, IL S Drvedisted Puel Bods A " Destructive
_ _ (1901'" C‘,
9/22/16 DPR-6 ANL, Argonoe, IL 6 Irvedisted Fual Bods n  Destructivu
| (,5mc1)  Exatoation
10/1 bPR-6 KO, Sheffiald, IL G114 Wste, Pilters, 50 f3. Buria)

e - u&isr- 1) ®o (e.2Bci) e

10/22/76 FR-6 NI, heffiel, I 8:144 Wagte, Fllters 50 n’ burtal
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a. Sampling Swxary
Table Il-l contalns the nusber cf sa=pling lccations, tozal nuﬁber of
saz;les collected and the number of locations at which levels were
fousd 29 be significantly above local concurrent background for each
sediu= sa=pled. A 1isting of tie highest, lsvest and annual average
concentraticns for the sampling polnta with the highest average cén-
ceatraticons s presezted {s Table II-2.

3. Envircnmental Dose Esti=ates

The level of radioactive zaterials in eaviron=ental =edlia does not ine

32

1
(1]

e he ligelihcod of public intake ir exczess of 1% of that resul:-
%4 fra: continuous sxnual expcsure Lo the concenzration values 1isted

an appendix 3. Sable II, Fars 20.

. Wariazion of Eaviranmental Concentratizre With Ti=

<. Alr Sa=dle3: o significant izcresse above ccncurrent tackground
w33 obaerved at the alr particulate aa=pling leceations. o Iodline-

232 activisy co the ch ar*cal c:r:riagea vas chaerved atove th
:::::u:'d c2ectable Zevel. Thls la consliatent with expecied ree
321%3 basel oo oagQsual §::n: efflaenss azd site _e.eor*--;y.

J. =~3xe Water: Table Ile3 cozpares the =eagured discharge and the

Sharievoix (S =iles W) gross beta radisacaivisy tc that calou-

-3tel Troz elfluent data. Ixsept for thoze pericds witz 3ignilla

cant wvariability iz discharge flow, the calculated dlicharge

Stnsentraticn izpares feastnably well with tze measired concene

sratisng. Clacreranclies bevween Neasurad and calcualated dlacnarge
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Saspling Sussary o
7able i‘-l 2ontains the ayu=ber of saapling Icgatlons. tctal nunher of
sa=ples collected azd the nunber of lccations at which levels vere
found <> de significantly above local coscurrent background for esch
zeldiuz sa=pled. A listing of tiae highest, lovest and annual average
¢oncentratis

s far the saz=pling pointa with the higheat average cone-

gresented {n Table II.2.

Eavirinmental Jose Zgtimaces

The level of radicactive caterials in environsmental media does not ine

ilsaze sne ligelilcod of pudblis iatake in excess of 1% of that result-

L B

ing from coatinuous annual expouure to e concentration values 1isted

12 Arpendix 3, Tabdble 1Z, Pars 20.
af gaviranzental Concentrations Hith Ti=

do signifizant {acrease above ccncurren: dbackgrouad

s Al® Sa=dlesa:

Jbserved a: the sir particulate sa=pling locations. o Iodine-

23l acsivizy cn the charseal carsridges was observed above the

SUni=us deteczable level, ?hzs 13 consiszent wish expeczed re-

aczual plant effluents and site zeteordisgs.
7able II-3 cospares the measured diszcharge and the

Sharlevoix Sd) 3ross beta radicactivity to that calcue

latel friz effluent data. Except for thoae pericds wiitn 3ignifie

cant variapility in discharge f13v, the calculated discharge

reaasrnably well with tne Seaayred concens

crasliona.  Jissrepaciclies between measured and calculated dlacnarge
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csncentrations s beilevéd to be due to a f! xed sm_plius rate vicc

a variable discharge flow. The Chnrlevoii :n:p e ln ob alned trcn

“she city drinkins vater sy:tea; The nunicipnl i::nte consists ot s

tafiltration galleries loca:ed at the ahore ot Lake ﬂichignn.':

However, s portion of thia intake vater {3 3roundvater as opposcd

ts lake Michigan vater; therefore, the Charlevolx gress be:a radio- .

activity shou;d not be»interpreted as lake background. Table X‘--'
zoazaling she results of isotopic ananlyais of lake vater sacples
containing gross beta activity greater than 10 pCi/l.

Well Water: Well water sanplda-indicate only the preseace of
natural hacksrcund radionctlvit:. :

dilk: During Octoher, aiik samples vere collected vcck.y 1n an
ssexzpt to monitor fallout fren the Sepzenher 26, 1978 Chlncae

nuslear test. The following results were obtained.

I-131 in Mi2k (zCif1)

_33 L __IK 5% 33

LICATION 2.3 sz 3,52 LMLssE 1Mt s

13/7/79 t.320.13 9.5 9.5 0.7 £ 0.2
w/ie/ve 22,8213 0 | 0.5 9.5 L.3 2ol
1072176 1.6 2 0.2 0.5 0.5 0.6 ¢ 0.2
13/83/76 2.6 £ 0.8 9.5 0.5 0.5

45 duetestable levels of radisioline were obzerved befere cr alter
suege zes, nor wad an lnoreaze {n radlencsivity levell chserved

. ~e

f3r any osher nusiliie. The elevused levels of fel3i 2% iccations
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i

A i

) og

3
‘s
0
14
1S

and 83 are the result of fallcut, 20t plant alscharges.

[

.. cally, aite boundary I-13 comcentraticn of apprexizately
2.0E-13 uCt/ee reawlss froa piant reléaae &urin; Ocsober. The
level 23 deveral orilers of magaltude below that resded %0 cause
the above-listed caacen;ratlonz {a mile. The d:t:creace iz coc~-
sentraticns at ik ?aur nn:plingvloc::(ons i3 zze direci resuit =f
dlfferenl percentages o7 feei resulting fro= 3:::1:3.

Azaatic 3izza: Su:;lé: of periphyten, algne, crayfish and aboree

=liznzw are éclle::ed ce=f{annually whea avallable. Periphyton
3a=ples collected near the diascharge area aprear 0 have concene
weatlizng of rmadionualiles higher nhan those at the remote collec-
f3n losations. Since the samzles contala varyiang a=ocunts of

sani and watar, ani :kérefcre are nct idensical, and bHecause ik
signtraticn o8 radlcauciides by periphyron 15 3 leng=-ter= process,
3 sigirras atatistlical analysis correlating tals sear's «ffluents

L %ne sbserved concentrations i3 not possivle. Eowvaver, an

2verall lesreaze iz the levels sbserved whea coxpared to zimilar

Jampa=d tasen Tlve o six years agy 12 apparens.
- . N - . - Y
Jiamma Sose:  Jota taermaluminescent lcalmesors and fll= ase uzez

3it2. JThere were o3 sign

tne various sa=gling iscationa.
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bescription

Alr

lay i Mater

¥Well Vater

Milk

Curxmts Dose

Continuous at
Approzimately

1Ctm .

1 GCalloa
Camposite

1 Gallon
Crab

1 callon

Gradb

Coutfnuous

Aquatic Biota 1 Liter Grud

Blg Mx:X POLNT PLANT -

TARIR 13-1

Sanpling and Annlylu flusmary
January ), 197G Lo December 31, 1976

Logetjon(eumber)
Al (7)

gr, Ch (3)

sr (1)

Ga, Lk, DY, Bb

Al (13)

ar, s (5)
Mt MoBube

o of Camples

Colletted

n

36

12

(%) 57
180

60

L1

Type of A:ml!uh mm! Concurrent hc!ﬂ' ‘d

Gross Beta, 1-131

Groas Beta
Tritium
Grosas Beta

1-131, Isotopic

TLD Dose & Film

Gross Beta, lootopic

Preguency wr of loeouou
of Gignificantly Above -

Waskly

la_nthly
Moathly
Moathly

Monthly
Quarterly

sumiuinx B

i




TAELE n-z :
NIGH, LOM AND AVERAGE CONCENTRAYTIOND
POR NIGHEST AVERAGE SAMPLING LOCATIONS
. JANUARY 1, 1976 10 DECBHEER 31, 1976

Mr Gross Beta (1) peifud e (12w 83) M <aL "_'o:;os'_ .
r-1n (1) §Ct/a3 a e —— <o
lake Vater Qross Dats pc1/2 BRer LD 29 3 .28
B-3 e  meruo 90 10 A
Vall \nter Gross Beta pC1/) naw": | 9 QT
Ganas Dose TLD (monthly) sR/dsy : - R{6R site m an | ny . 266 \
Tanu-;; pR/day BR site boundary 197 1 o
monthly aR/mo R atte boumndery 9 o 2 o
HIlK r-an () \ pc1/3 | 2.3 =i BB) 28  <om -"<'|n(2’ SRR
Cs-137 . 3.5-&:) : T T 3.9 1.8
a-89 (1) e.aum 9 X1 AT
8r-90 3SmiB) 16 22 10
Biota (3) ' o B )
Feriphyton Qross Beta pct/g(vet) Discharge I 1 S Y -3
nwee ) R | meee % © B
Aquatic Gress s . | . " g-ll .o - - 18
Creytish o ) ut N 1 13

WYTES:

Hinfmum Dotectable Level (MIL) = Afr, Qross Beta 0.01 3Cifad; x-m. 0.02 pcs/nd; um. mn o.spczlx, ﬁ-09
sogctlx;n—nqh--yunmmmwm shippiog tine, L
2) Only b of 15 saaples contained detectsble concentrations, tmtm e tros aversge elnaot N mamm.
e Two samples per location, _ L
One sample availsblo at this location, ' )
5) Only location where fish sasplos vere cbtsined,




‘TABLE I1-3
CONPARTEOM OF MEAGRED) AND CALCULATED LAKE VATER CONCRFTRATIONS

GROSS BETA COUCEIITRA

SAUILTUG PERTOD — WRBURED B
GTART_______ FINiOl CHARIIYOIX __________ DIECHARGR
1/3/16 2/13/16 Te2 23 5.2 o BA 2.9 6.5 ’
2/13/16 3/11/76 2+2 129¢5 " 1070 61 29 3.0 o
3/12/16 W/1/76 3s+2 2643 9.3 h20 M9 '_o.s ®s |
wfefta  shifie  hae 61a% 10 - 16D 78 29 6.5 A
sfikf76 6/10/16 ee2 2543 89 €00 = T2.0 29 3'!1
6/n/h 1/1/16 31 2112 17 1350 72.0 4.8 a0
7/8/16 8/12/16 8+3 18+ 3 5.3 3270 21 2.9 6.
83/ 9/9/16 3e1 143 0.8 20k ™S DA N6
9/r0/16 10/14/76 3¢2 5¢2 | 5.6 (11 T™.0 12_.6_ 72,1
10/1s/16  1/1/16 2s2 912 ... .es 23 120 TO
nhe/16  12/9/16 2+2 32 oee - T2.0 720 TR0

Avernge 3.5 on 26 6200 ™A oN She




TABLE 1I-)
COMPARIEON OF NEASURKD AND CAICULATED LAKE VATER aoucmﬂoua

SANILINIG PERIOD

DTAIT il SXDAN
1/3/16 2/13/16  Tse2 | 2 e3 52 B0 T 29 6.5
2/33/16 /16 2s+2 129+5 2 1070 6.1 29 350
312/16 4/1/76 3s2 %643 9.3 LY M.9 o6 285
8 /8/16 s/13/16 be2 6T 120 16 378 2.9 8,5
s/\k /16 6/10/16 2+2 2513 89 €00 720 2.9 M1
emse 116 3je1 2e2 17 1350 72,0 0.8 6.1
1/8/46 8/12/16 Be3 18 ¢+ 3 5.3 12 . T2 29 620
8N3/16  9/9/16 3s1 N3 0.8 o BA DN T
ol\o/16 1016 3s2 52 5.6 W5 7o 0 T2
whs/e e 2s2 9¢2 - - . T21 TR0 TRO
N2/ 12/9/16 2+2 -3s2 - - 720 720 2.0
Avetuge

3.5 n 2% G0 ™A oh S

LlL'.') _

Lk . L
[T s




. TARMLE JI-b
BIS KOCK POINT PLANT
Radicnuclidea In Water Gomples Containing Gross Beta
Concentratlons In Excess of 10 oCi/1

Collection | | Pravl)

hate Location _Gross B Cs-13h _ Co-13]_ Co60 Ma-SB Other Comma® Sr-00 _ Br-90 -qx[-] .
02/12/76 STIMI 2823 B21 2022 < <5 s < a <5 |
02/32/16 STLMO 2823 511 1512 . <5 < S S 221 <35
03/11/16 STINT 10T 1130t 8 90120 <5 <5 <s S 32l <5.0
03/11/16 MO 129211 k0325 110220 <5 <5 «$ <« 221 <5.0
oM/07/16 STLMO 2623 <5 <5 5 < <5 S  d.3 @5
05/13/16  STLMI 1322 1522 K623 <5 S . <5 <5 2212 <, 12(h|
05/13/76 oTM0 67T2A 2102 6104 < < s < 321 @220
06/10/16 cMM0O 25t3 6:04 19:l0 a4 A a @ a &2 @
07/07/76 sTLO.  21t2 St1 12l <5 <S5 < <5 a  a.5le)
08/12/76 STMI  17t3 <1 210k < < . S < a. S
08/12/16 st 1823 < T2 <5 <5 <5 s a (e) S _
09/09/76 - STMO 11323 <G . < S S S S 13208 . E
09/09/76  STMI 15t 3 <5 5 S <5 <5 S 14208() | 5

(a)Corrected to date of collection.

(b)as of 6/23/16.

{c)Insurficient sample remaining for -nn!ngm analysis.

(4)As of date of analysis, fnsufficient sample resaining for more ualulve mlyun.

*The spectrum is computer scanned from ~20 to “2000 KeV. . Bpecifically locluded are Ce-1\\, Ba-la-1M0, c-nl.
Cs-137, Zr-¥>-95, Co-58, Co-60, Mr-Sh, Zn-65. Naturally occurring geama emitters such as K-M) and Ra duughters -
are frequently detected but not listed here. Data listed as "<” are at the 3o level, others are 2c. Listed
concentration is for Ce-137 and may be slightly more or less sansfitive for other nuclides. _ : :




