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A. RADIOLOGICAL 

1. Introduction 

The data obtained by analysis of samples, taken during 1978, has been 
evaluated to determine if any increases in radioactivity levels in the 
environment are attributable to plant operation. A summary of the 
data is presented in Table A-1. Figure A-1 and Table A-2 provide the 
locations of the sampling stations. Statistical analyses of the data 
show that, with the exception of tritium at the plant discharge (see 
2{b) below), ther:e has been no detectable increase in radioactivity 
levels of environmental media that can be attributed to plant 
effluents. 

2. Discussion and Interpretation of Results 

(a) Air Samples 

No significant increase above concurrent background was observed 
at the air particulate sampling locations. However, gross beta 
concentrations in air particulate filters did begin to increase 
at all sampling stations in late March. The increases observed 
are believed to be due to worldwide meteorological processes 
which produce increased amounts of fallout f.rom atmospheric 
nuclear weapons explosions. 

No significant iodine-131 activity was observed above the mim.mum 
detectable level. This is consistent with expected results based 
on actual plant effluents·and site meteorology. 

(b) Lake Water 

Monthly composite samples show no significant difference in gross 
beta concentrations between the two sampling locations. All 
gross beta concentrations were less than 6 pCi/l. Tritium 
concentrations ranged from 46 to 4700 pCi/l .. Six discharge 
samples showed tritium concentrations greater than concurrent 
background. The difference in tritium levels between intake and 
discharge were statistically significant at p<0.05. A comparison 
of calculated discharge concentrations based on effluent data and 
net measured discharge concentration is presented below. 

Collection 
Period 

January 
June 
July 
August 
November 
December 

Net Measured Discharge 
Tritium Concentration 

pCi/l 

3910 + 410 
650 + 160 
890 + 160 

2050 + 240 
1600 + 215 
4400 :!: 580 

Calculated Discharge 
.Tritium Concentration 

pCi/l 

3246 
712 

1538 
1905 
1763 
2874 

• 
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The calculated exposure to a resident of South Haven from these 
six concentrations is estimated to be approximately 0.0001 mrem. 
Samples collected from the drinking water supply showed no 
significant increase in tritium activity. 

(c) Drinking Water 

Monthly composite samples of treated and untreated South Haven 
municipal water showed only background activity present. Gross 
beta activity ranged from less than 1 to 5 pCi/l. Tritium 
activity (treated water only) ranged from less than 100 to 560 
pCi/l. 

(d) Well Water 

Monthly'grab samples do not indicate any significant differences 
in gross beta concentrations among the three sampling locations. 
Concentrations ranged from less than 1 pCi/l to 10 pCi/l. 

(e) Milk 

Strontium-90 and cesiuin-137 were the only radionuclides 
detectable in·milk.samples collected during the year . 
Concentrations of these two isotopes are consistent with 
concurrent background. 

(f) Sediment and Crops 

Radioactivity in lake bottom sediment and crop samples collected 
throughout the year is consistent with previous years data 
including preoperational survey data. 

(g) Gamma Dose 

Thermoluminescent dosimeters are used to monitor the levels of 
gamma radi~tion in the vicinity of the site. No significant 
differences in radiation levels were observed among the various 
sampling locations. 

3. Sampling Summary 

For each media sampled, Table A-3 lists the sampling locations and the 
total number of samples collected. A listing of the highest, lowest 
and average concentrations for the sampling location with the highest 
average concentration is presented in Table A-4. 
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4. Environmental Dose Estimates 

Levels of radioactive materials in environmental media do not indicate 
the likelihood of public exposure in excess of 5% of those that would 
result from continuous exposure to the concentration values listed in 
Appendix B, Table II, 10CFR20. 
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!·iediwr. or 

Lake Water 
(pCi/ 1) 

Drinking 
'•ater (pCi/ 1) 

'..iell Wa-ce!" 
(pC!./ l.) 

:till (pc::./ 1) 

Ga:ima Dose(!') 
(m.R/Day) 

Crops (pCi/g We~) 

Sediment 
(pCi/g D!"Y} 

T.ti!U: i..-1 
2rv::.c:r::.rnrrAL ?.A.J!O:OG!CA.L ~.;o:.:::o?.!~:G ??.OG-?J:.;.; 3U?-:·!..~~y 

?ALISA.DES I:UCL:Z-;.~ ?~iT' Joc:GT ]Q ~?:l--20 
"lAJ.; EU?~\ CVU:iT:, M!C"'.-iIGA1i, JA.IiVA.?."! l, 1978 TO i)EC!!-G2 31. 1978 

AnaJ.:r sis and 
Total ~l~Oer of 

,;,r.aiyses ?e!"fo~ed 

Gross 3eta 

I-131 

Gross 3eta 

Gross Al.pila 

Trit!.um 

Gross Beta 

Tri ti= 

Gross Beta 

!-131 

Sr-89 

Sr-90 

Cs-137 

Other GSJ::m5. 
!l:dtters 

624 

624 

24 

24 

24 

12 

36 

50 

50 

50 

50 

50 

T"....O (Monthly} 248 · 

TLD (:tua.rter.lj"") 82 

·:Jross 3e~a 12 

sr-a9 
Sr-90 

cs-:.37 
Co-60 
Other Gamma 
E:nit~ers 

Gross Beta 

Sr-09 
Sr-90 
Cs-137 

Co-60 
Other Gamm.a _.,, 
i:lnitters 

12 
12 

12 
12 

12 

8 

8 
8 
8 

8 

a 

LoYer Lim.it 
or 

ilete<:tior: (a} 
\~} 

0.01 

0.02 

1.0 

1.0 

100.0 

l.O 

100.Ci 

1.0 

o. 5 

1.(1 

1.0 

1.0 

l 

1 

l.O 

C.025 
0.005 

0.08 
0.05 

0.1 

1.0· 

0.025 
0.005 
o.oa 

0.05 

0.1 

ill 
Iod.icator 
Locaticn 
l·1ean\OJ 

Raoge(b} 

0.13 (447/46aJ 
(0.01-0.33) 

< r.;:.n 

2.7 (l.1/12) 
(2-6) 

1.5 (2/J.2} 
(l-2) 

1411 (12/12) 
(56-4700) 

3.1 (20/24) 
(1-5) 

295 (1.1/12) 
(83-560) 

3.4 (27/36) 
(1-10) 

0.5 12/39) 
(0.4-o.5} 
3.0 ll/39) 

(3-3) . 
6.3 (39/39) 

(3-17) 
4.7 (35/39) 

(2-7) 

< UJ) 

6. 7 ( 213/213) 
(3.8-1.1.2) 

14. 6 ( 69/69) 
(10.9-20.0) 

1.3 (6il2) 
(1-2) 

< UJ) 

0.016 (7/12) 
(0.006-0.034) 
< r.;:.n 
< U.:> 

< LLD 

1 (2/6) 
(1-1) 

< LLD 
< UJ) 

O.o8 (1/6} 
(O.o8-0.o8} 
< LLD. 

< LLD 

-~""'lual :.:~!!.n _____ _ 
~~&t:!.e :-·iea.n\ o J 

Distance ~d. Direct:oo R&llge(b) 

Dovagia.c 
30 Hiles SSE 
Graod. Rapids 
55 Miles h"11E 

Plant In~ake 

?laot Disc !:&rge 

?l&llt Discb.a.rge 

Sout.h liaven · .Rav 
5 l-liles Ii 
South aaveo !'rested. 
5 1-!iles !i 

State ?ark 
l l·Ule N 

SD?' 
8 Miles nm: 
as 
5 Miles SE 
SS 
5 Miles SE 
F.S 
5 ~files SE 

RB 
4. 75 Miles !lZ 
!l3 
4. i5 Miles NE 

(d) 

0.14 (50/52) 
(0.04-0.32) 

0.03 (l/52) 
(0.03-0.03) 

3.8 (l.1/12) 
(2;.6} 

1. 5 (2/12) 
(1-2) 

li:U (l.2/l2) 
Oo-4•ool 

3.3 (10/12) 
(l-5) 

295 (ll/12) 
(83-;60} 

;.2 (9/12) 
( 2-10) 

G.; (1/13) 
(0.5-0."5) 
3.0 (l/13) 

(3-3) 
8.l (13/13) 

(3-13) 
5.5 (13/13i 

(3-il 

7.8 (12/12) 
(4.4-1.l.2} 
16.9 (4/4) 

(:5.1-20.0) 

2 (lil} 
(2-C.} 

Cotltrol 
Locatic::s 
~.;ee.:i\ w' 

:iall6e ( b) 

0.13 (133/147) 
(C.01-0.82) 

0.03 (1/156) 
(0.03-0.03) 

3.d (ll/12) 
(2-6) 

2.0 (1/12) 
(2-2) 

236 (12/12) 
(46-350) 

:·iooe 

~.5 (10/ll) 
(2-8) 

6.1 (il/l.:) 
(<0-10)" 

< L!.ll 

6. T (35/36) 
(3.5-10.6) 
13.9 (12/12) 

( l•J. G-17. 5 i 

l\ooe 

?R (?ea:s) 
3 Miles t. 

0.034 (l/l) iiooe 
(0.034-0.034) 

(e) 

?laot Discharge 

1 (l/2) 
(1-l) 

0.08 (11a) 
(O.o8-0.08) 

< LLD 
< LLD 

< .uJ; 

< LL:l 
< LLD 

< LLD 

(a)liomiosJ. lover limit of d.et~ctioo (LL:l) &S iet'ioed i!l '1.\Slr-300 (Re•t 8/73), ?ages ir0.3701, 02 Slli 03. 

·- -- ___ .__ --

!iumber 
Itonrout. 
Repon 

~·!easU!'~e 

None 

Nooe 

Nooe 

:rooe 

Nooe 

Nooe 

None 

r!Otle 

None 

None 

liooe 

Noo~ 

None 

Notle 

Hone 
i'i0:1~ 

Ncoe 
Nori~ 

r.one 

:lone 

Hooe 
No-ne 
iione 

None 

None 

(O )Mean a.nd ra:..ge based. upon cie"tec-ca.ble o.easure:!ie!l::s oc.ly. ?:-ac'tion o! C.et.ec";a·ole :::ies.su:e::er:r:s· a-c specified loca\:ic::.s !.s iL!ica"ted .:..:i pare:rc~e! 

(c}!loorou"ti!le ?"epor"ted. meaS'.irem.eots are defined i!l Section 6.9.3.2. 

·-.(.C.):..Ocatio~s: T:-l (:;eacces), 5 t:lil.es SS'.::; JS (g:-apes}, 3.5 tiles ;:sE . 

. _/. e )LoCa-:.!.oi:.s :. J!.sc::ia:ge ·.;i t~i.:i 500 !'ee't ~f :!:e ·.ii::.c!la:-ge; site bou:ldar::, C.; :!le sou'tC. 

(t') 1 c:c-'uo.·es · · ... transit d..,se. •.:hli:h a.ve_:-ages &pproxi.l:at.ely 2.-. ::::i..t\. 
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Station Code 

l ST 

2 TH 

3 ·liS 

4 JS 

-·:···. 

5 PR 

6 RB 

7 SD 

7A SDF 

8 SP 

9 TP 

10 GR 

ll KZ 
-

12 DG 

SH 

AK 

~ABLE A-2 
Sar.ml in!) Locations 

Palisades Nuclear ?lant 

en 
11) 

+' 
d ...... 
~ 
(.J 

...... 
+l 

M M ..... d 
Location < 0... 

Palisades Huclear Plant x 
To-w-er Hill Farms x 
RR 3, Coloma, Michigan 
·5 . -

Miles SSE 

··Herbe!"t Soberb~.cg x 
RR l, Covert, Michigan 
5.Miles SE 

Jerry Sarno x 
RR 1, Covert, Michigan 
3-1/2 Miles ESE 
Pa u.1. Rt.td e x 
RR 1, ._Coyert, Michigan 
3 Miles E 

., 

Richard Bus x 
RR 3, South Hairen, MI 
4-3/4 ,,., . , l'LJ...1..es NE 

Serman Dairy x 
South Haven, Michigan 
7-1/2 Miles N!IB 

Serman Dairy Farm 
South Haven, Michigan 
8 Miles mrn 
State Park, 1 Mile N x 
Coirert Township Park x 
1-l/2 Miles s 
Grand Rapids, Michigan x 
55 Miles NWE 

Kalamazoo, l-1ichigan x 
35 Hiles E 

Do'lolagiac, Michigan x 
30 Miles SSE 

South Haven, ~'!ichigan 

Alan Karr 
RR ".) ... ' Covert, Michigan 
5-1/2 ~\iilcs ZSE I 

Samnle 

11) M M 
s:: 11) 11) 

...... .j.J .j.J +l 
"d cd cd s:: 
0 ::i: ::;: - <!> 

H en s 
11) r-i ~ 0. ..... 

M ~ .-i ,...., 0 ~ c ...... d ~ ...... M 11) ~ < ~ . _,. :::;: u co 8 
-

X. x x ...- x _ ... 

x x x 

x x x x 

x x x 

x x x r 
l 

x x V" 

" 

x x 

x 

x x x 
x x x 

x x 

x x x 

x x 

x x 
x 
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Medium DescriEtion 

Air Continuous a.t 
Apx 1 CFM 

·Lake .l. Gallon 
Water Composite 

Drinking 1 Gallon 
Water Composite 

Well 1 Gallon 
Water Grab 

Milk 1 Gallon 
Grab 

Gamma Continuous 
Dose 

Crops . Grab 

Seuiment Grab 

·\ 

./ 

TABLE A-3 
PALISADES NUCLEAR PLANT 

JANUARY 1, 1978 TO DECEMBER 31, 1978 
SAMPLING AND ANALYSIS SUMMARY 

Number of 
Samples 

Location Collected TyEe of Ana.l;ysis 

All 624 Gross Beta., I-131 

Intake, Discharge 24 Gross Beta, Gross Alpha., 
Tritium 

South Haven 24 Gross Beta., Tritium 

Site, TP, SP 36 Gross Beta. 

SDF, KZ, HS, AK 50 I-13:1, Sr-89 and Sr-90, 
Isotopic 

All 248 TLD Dose 
82 

ST, 'rH, JS, PR, RB 12 Gross Beta, Isotopic, 
Sr-89 and Sr-90 

Discharge, N & S 8 Gross Beta, Isotopic, 
Site Boundary Sr-89 and Sr-90 
5 Miles North · 

Frequency of 
Ana.llsis 

Weekly 

Monthly 

Morit111y 

Morithly 

Monthly 

Monthly 
Quarterly 

When 
Available 

When 
Available 

)I 

e 

e 

,,-
! 
{ 
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t·!edium 

Lake Water 

I 
!.lri:.king 
'..Tater 

·~iell Water 

:}a=a Dose 

Io\ 
Cr::>;,::s, _, 

~e'ii::lent ( 4 ) 

:-;o:~s:. 

• 
T-.r::e of Analysis 

Gross 3eta 
I-131(1) 

Gross 3eta(l) 
Gross Alpaa(l) 
Tritium 

Gr::is.; 3eta (l) 
Tritium(l) 

• 
TABLE A-4 

PALisADES •WCI.EAR ?LAfiT 
.JAmJARY 1, 1978 TO DECEMBER 31, 1978 
iilGn, LOW ~lD AVERAGE. COliCE:IT?.ATIONS 

·FOR a:IGliEST A'IERAGE M."fPL:WiG LOCATION 

Location 

DG (30 Mi SSE) 
GR ( 55 Mi )!NE) 

Plant Intake 
Plant Discharge 
?la.:it Discharge 

South ~aven Ra~ _( 5 ) 
South naven Treaten 

State Park ( l Ni !·il 

0. 82 -oCi/m:3 

0.03 Pci/m3 

6 pCi/t 
2 pCi/t 
4700 pCi/t 

5 ::Ci/i 
560 :;iCi/t 

Gross 3eta(l) 

I-13l(l) 
Sr-39(1} 
s~-90 
C~-137(l) 
Other Ga.mma. anitters(l) 

SDF (8 Mi mra) 
liS (5 Mi SE) 
!iS (5 lti SE) 
HS (; iti SZ) 
All 

10 pCi/l 

0.5 pCi/t 
3 pCi/t 
13 pCi/t 
7 pCi/t 
< :.IDL 

·J::LD (Moo::hly) ( 7 ) 
TLD (-~.uarterly) ( 7) 

Gross.3eta(l) 
3r-d9il) 
S:-90(1) , 
Gw::ma :::mitters\l) 

Gross 3eta(l) 

Sr-69(1.) 
Sr-9Q(l) 
Co-6o(l) 
Cs-137(1) 

:li! (4.75 Mi NE) 
RB (4.75 Mi ffE) 

.Ul 
All 
All 
All 

Plant Discharge 
S Site Boundary 
All 
All 
All 
Plant Discharge 

11. 2 ci\/i-lo 
20.0 ::iR/O.tr 

r 

0.034 pCi/g 
< l·IDL 

l pCi/g (Dry) 

< MDL 
< MDL 

0.08 pCi/g 

Lov 

o.o4 pci/.J 
< :mL 

< ~IDL 
« :·IDL 
56 pCi/t 

< MDL 
< MDL 

< :mL 

< :•IDL 
< IIDL 
3 pCi/t 
3 pCi/2. 
< <IDL 

4 . 4 :i.'U~·lo 
15 . l :i.'1./ Q. tr 

< MDL 

< ~1IDL 

< MDL 

< i-IDL . 

< MDL 
< l·!DL 

< MDL 

A•rera5e ( 6 ) 

0.14 pCi/m3 

(2) 

3.6 pCi/l 
(2) 

l4ll pCi/2. 

2.9 pCi/2. 
279 pCi/2. 

4.2 pCi/l 

(2) 
(2) 
j.7 pCi/t 
5.5 pCi/t 
< 1,IDL 

7 .3 ::;.'V~·[o 
16. 9 mfi/ Qt::: 

l.2 pCi/g 
< i·IDL 
0.013 pCi/g 
< c1DL 

• (2) 

< JIDL 
< lIDL 
< :mL 
(2) 

(ll:.rini=lu.:i. :ietectaole ::.:•rel C-!DL) =air, I-131 0.02 pCi/ti 3 ;-.ate:, oross beta l.O :;:Ciii, gross al:;ib.:!. ::..o :;:Ci/L, 
~-3 100 pCi/i; mi~~. I-131 0.5 pCi/2., Sr-o9 5.0 pCi/t, gamma iso"opic 1.0 pCi/i; crops and sed.ic.en~, g:oss 
:eta l.O pCi/g, Sr-39 0.025 pCi/g, Sr-90 0.005 pCi/g, gamma isotopic 0.05 pCi/g; some sa.:iples -;:.ay nave higher 
:-ID Ls due to sa.t:1ple size, silippi;ig delays or statistical phenomenon. 

( 2 ) Hw:i.erous samples co:ltained less than tIDL; tilerefore, a meaningful average ca=ot be calc:.:.l.ated. 

(3 )Saaples collected =ontb.l.y in season. 

( 4
)Tvo SaJ:lples per location. 

(;)Tritiw:i. analysis perfor:::.ed on South Eaven treated only. 

(6 )Ai.i "less tilao."(<) :iu..::i.Oe::-s a.:-e assuweti to be ''equal to." 

(!)!nc~udes t=ansi~ dose ~~!ch avera;es app::-~xi:J:.ately 2.4 m...~. 

/ .. ,\ 
\ 
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