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Etfluent dispersion characteristics, demography, hydrology, land use, anticipated
source terms, and the critical paths specific 10 VOSNS have been considered in the
selection of sample media, sampling and analysis frequencies, sample locations, and

of VCSNS to verify the adequacy of the program
petformed in 1990 are included in Table 2
(masimum exposed ndividual) in each sector atound VCSNS based on 1990
meteorological data, VESNS Final Safety Analysis Report, and VCSNS Operating License
£nvnqnmen\al Rep.;m source terms s included in Table 2a

types of samples. These critena were used 10 establis
operational phases of the Radiological Envitonmental Monitoring Program A census of
land use, perhaps the most dynamic of the criteria, 1s performed within a § mile radius

both the preoperational and

The results of the land use census

A ventication of the critical receptor

animals bein
census, the

Table 2 - Results of the August 1990 Land Use Census Verification
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the nearest resident and garden are stll
located in the ESE sector at 1.1 miles and the £ sector at 1 1 miles, there were no milking
milked within $ miles of V. C Summer Nuclear Station at the time of the
adiological Analytical Services environmental garden 15 located ESE 10
miles from the plant, all other gardens analyzed are at local residences
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(8) Change of closest garden for the sector
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Denotes Critical Receptor for the sector
Change of closest residence for the sectar

(from 1989 Census).

hange of closest beef cattle for

the sector.

esidence assumed in calculations.

Table 2a - C

(€) Maximum exposed individua! 1or the site.
(F) Dose rate calculations based on residence & garden at 1.8 miles and

beef cattle at 1. 7 miles. (See East sector at 1 8 miles for dose rate)

(G) Dose rate caiculations based on residence & garden at 2.7 miles and

beef cattle 812 2 miles. (See West sector at 2.7 miles for dose rate )

ritical Receptors in 1990

Based on FSAR/QLER Projected Source Terms

4






———— — ——————_ e - -+ — -
i
2
3
:
H
!
:
B—————————— et - - - - - - -
|
:
|
!
:
1}
!
e S SN Jun o i ——————————— f———————— - ~ P O A At
:
—— e - - - > - - -~ - > - - -— - < —— e ——t — DU SEE IS e S S S
.
i
:
.
<
g )
i
:
:
! _ B
— . cfp——p— e e A e e — - C— - - -
-
i
|
- - A .-




:L' Description D(’;T‘::; Directions Sample Type(s)!
mﬁ'ﬁ« 435 ) 2460 )

a4 Rd 28 at Cannon s Cree 29 255 S WSW oQ |

a4 Rd 33 at Pomatia 59 253 WSW DQ

db | R 28 at Heller's Crees 37 297 OWNW 100

47 fairheld Tailrace 10 116 ONW DQ

48 | Cemetary 23 IBSNW DO

49 | Norh Rd 183 40 132 SNNW |00

50 [ New Ro 99 (Wes Shore) 55 10N 0

$1 New Rd 99 (fas! Shore) $% SON DQ

92 Maonticello (Rg 11) 19 14 O NNE DQ

53 Rd 359 30 48 O Nt DbQ

54 lenkinsvilie Schoo! 17 73 0 ENE DQ

5% St Barrabas Church 29 94 0% DO

56 1 OId Jenkinsville Diner 20 144 0S¢ [§1¥]

$7 Repdence/Mighway 213 and 215 27 146 O St DQ

8 | Residence 25 158 0 55t DO

59 Nuclear Traimning Center (EOF)S 24 168 0 $5¢ DG AP

60 Rd 98 near 8¢ 28 LR 275 0W 0Q

61 JSwitchyard, $E Entrance 1o Plant 01 180 0§ 0Q

62 | Eastof Trainung Bldg 013 220 USW DO

63 tast of Daniel’s Office 017 270 0W DQ

64 | Riprap W ol Intake 013 338 S NNW | DQ BS

6% | Guard Towet 013 22 5 NNE 00, 8BS

66 | Jetty 06 J30NNE | DQ

67 Service Water Pond (fast Side) 0% 72 0 ENE DQ

68 | Fuel Onl Siorage Tank 02 T0B 5 (5F |00 .

69 Exclusion Buoy NNW an Monticello 10 337 O NN\, DQ

Res
70 Exclusion Buoy N on Monticelio Res 10 OON DQ
71 Temperature Buoy on Monticello 54 30N 0Q
Res

72 Yard Drain Qutiall 04 146 0 5¢ 8%

73 Yard Drain Outfall 04 200w BS

74 Yard Drain Outfall 0% 246 0 WHW SW

7% Onsite Well (P) 265 f1 270 0W GW

76 Onsite Well (P) 270 f1 330 ONNW | CW

84 | Congaree River 54 2 135 OS¢ 85

85 | Congaree River 538 135 0S¢t (13

B7 Lake Marion 120 138 058 BS

88 Lake Marion 720 138 0S¢ BS

Table 3 - Sampling Site Locations (continued)






Comparison Study EPA Value Laboratory | Agree
(Measurement Unit) Date | Nuchide (precision) |Results (error) | ment
Air filter (pCitilter) 3190 alpha 5(5) b(1) Yes
beta 31(5) 36(1) Yes
_ Cs-137 | 10 (5) 12(2) | Yes
""" 880 alpha 1015) 13(Y) Yes
beta 62 (5) 68 (2) Yes
Cs- 137 20 (5) - 25(0) Yes
Gamma in Waler[pCiliter) ] 2790 | Ba- 133 741(7) 80 (3) Yes
Co 60 15 (%) 15(1) Yes
Zn 6% 139(14) 142 (6) Yes
Ru-106 139 (14) 129 (1) Yes
Cs-134 18 (5) 17(1) Yes
- * Cs- 137 18 (5) 18 (2) | Yes
690 | Ba 133 99(10) 102 (3) Yes
Co 60 24 (5) 231(2) Yes
In-65% 148 (15) 144 (4) Yes
Ru-106 210(21) 207 (1) Yes
Cs 134 24 (5) 22 (2) Yes
Cs-137 25 (5) 24 (3) Yes
1090 | Ba 133 IR'EGRIE 113712) 1 Yes
Co 60 20 (5) 22(2) Yes
Zn-65 115(12) 113 (5) Yes
Ru-106 161 (15) 144 (9) Yes
Cs-134 12 (5) 13(Y) Yes
Cs-137 12 (5) 1200 Yes
[Gross AlphaBetainWater | 1 1 .
(pCiMliter) 1790 | alpha 12 (5) 8(2) Yes
ore ] beta 125 | a3 | ves
) 1580 | alpha 22(6) 9(1) No*
beta 15 (%) 30(1) ~ No*
1980 | alpha 1015) 6(1) | Yes
| 4 beta | 10(5) | 16(1) | Yes
Todine in Water (pCiltiter)
____________ ) . 290 1131} 106(11) | 111(3) | Yes
AU [ EA3Y 13906 | ab() | Yes
T‘borﬁarylmlp(" m le—V 1 =,
4/90 beta 52(5) 44 (0) Yes
Cs-134 15(5) 15(0) Yes
- dooJesay | s | 174 | ves
1080 " alpha 62 (16) 53(3) 1 VYes
beta 53 (5) 47 (3) Yes
Cs-134 7(%) 8(0) Yes
S e R RN 8 5(6) | 6() | ves
Radionudides in Mk ] 5. o ’ ’ =
(pCi/inter) 4/90 1-131 99(10) 108 (5) Yes
____________________ 1 Cs-137 | 24{5) 26(3) | Yes
S e 980 131 581(6) 65(3) Yes
BN T A L) TR T Yes
Tr”hummWater (pﬁC'fl’t'e’)1 ‘IZSQA{:'__FT.{_A 49‘76 498) 73_§3__§‘(2§T__)H; “No +
i b 690 | H-3 | 2933(358) | 2739(152) | VYes
11760 H-3 7203 1220) 6941 (46) Yes

*The results reported to the EPA were inadvertently switched The actual results
were within EPA acceptable range
+ An instrament settmgdproblem caused the results to be biased low. The problem was

subsequently correcte

Table 4 - Results of 1990 EPA Intercomparison Program
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Comparison Study Enwir |
(Measurement Unit) Date Nuchde M:‘)O"‘O’Y | 2nd Lab | Agree
ntium (peumi) (Analytics) 290 [H-3 mﬂum LR
itium (pCvmi) (Analytics) 1190 |H-3 t-4 T7 b3t 4 Yes
CSNS) 1290 | H-3 (undistilled | 18983 | 204f-3 Yeés
VCSNS) 1390 | 1.3 (dstiied) | 24665 | 24063 | ve
[Gross Beta Liquid (Cimll ~— 12/60 "N A | 246E5 | 240€-5 Yes
F’.ﬁ’.’.’.ﬁ.‘?.’“l‘db‘d'(-pfuml\ 1390 IN/A 12563 | 125E-3 Yes |
(Charcoal Canister (uCifilter) | 590 |1-131 | T66ES TT9U6ES | Ves
Gioss Beta (yCimi) | 890 |NA [ TeerT 72986 1 | "No(2) |
Gross Alpha (uCiml) 3790 1WA | 22803 | 743k 3 Yes
amma lsotopic Liquid 1 280 TCe- 144 AL SRR Yes
(uCirml) | I €o 141 8803 | 8733 Yes |
‘ | Er.61 ngt 3 8 54t 3 Yes
J 'Cs-134 | £4)k-¢ | 2312 Yes
| | Cs137 B iR Yes
| e | 41303 | 383E3 Yes
| ‘ 827t 3 7 >
fe 59 99t -3 Yes
| ' 7n-65 12162 | 115E-2 Yes
Co-60 58563 | 555E-3 Yes
- Ao A | V2562 | 124E-2 Yes
>0 g:::‘: ;;9! l I 114E 2 Yo
ot 44963 | 451E 3 Yes
<N, 16862 | 16062 | ves
ot 5763 | 47963 | Yes
g ta 61563 | 59863 | Yes
‘Mn 54 1iE-3 | *2083 |- Y
Fe-59 Q4383 | JBER | Y
S 84163 | BO4E3 | Yes
Co-60 2362 | %0184 @ Ym
_ il 11382 1.10E.2 Yes
9 . 4 4 : .
" |Ce s ey | red | ves
Ce-141 WE: st | &
b 04E-2 | 99263 Yes
Cs-134 4354 | SE2e | Yo
Cs-137 oot 1 MpEd | YO
o | 42263 | A10E3 | ves
S | B2SE3 | 79263 | Yes
Zn-65 | ?35"3 7.94E-3 Yes
P e | s | e |
IRC Liquid (uCiiml) 11080 [H-3(distilled) | 4 A4S L L Yes
Gamma lsotopic | 529900 »?éqi(gf“.“?d) ). A906E5 j 553E-5 Yes |
Point Source(pCi/iml) C(*‘MI 411E-2 3792 Yes |
‘ ' 161E-2 149¢-2 Yes
Cs-134 5 30€-2 Yes
Siine 16662 | 159E-2 | Yes
e 20562 | 198E2 | Yes
M 54 1.39¢€-2 139E-2 Yes
Fe.59 27562 | 261E-2 Yes
A 27562 | 266E-2 | Yes
38162 | 365F2 Yes

13



Envit
Comparison Study Laboratory | 2ndLab | Agree-
(Measurement Unit) Cate Nuchde Results Results(1) | ment
amma 1sotopic Finter ¢ 144 ISt | 2462 | Ves
pCifiter) {Ce- 141 383E2 J 832 Yes
Cr 5 15461 | 16361 | Yes
€5 134 23262 | 26682 | Yes
Cs 137 2292 21762 | Yes
‘(o 58 1 68€ 2 19862 | Yes
N’n 54 3432 306E-2 Yes
Fe-59 3 50€-2 3062 | Yes
In-65 5 58E-2 4 88f -2 Yes
_ - Co 60 3 54k 2 * 34262 l Yes
Silver Zeolite Canister ) ' |
(pCifilter) 11/90 1131 | 345E2 31762 | Yes
desimite (eTmD 60 1% 133 60560 | A 67E0 j Ver ]
| Kr-85 | 930+ | B27E 4 Yes
(M) Independent Laboratory was Analytics, Inc, except for some tritium intercomparisons
(2) The charcoal canister was inadvertently counted on the wrong side, producing a low result

Table 5-Results of 1990 Intercomparison Program with Independent Lab




Pathway (Units) l":'(':fl’gi‘ Frequency Nuchde!
(pCi/liter) Mixed Gamma
No 22 Monthly iH
Mixed Gamma
Air (pCi/m3) No 6 Monthly Gross Beta
lodine
Mixed Gamma
No 17 Monthly Gross Beta
lodine
Mixed Camma
Milk (pCi/lites) - No 14 Monthly Mixed Gamma
Sediment (pCi/kg) No 23 Semiannually | Mixed Gamma
Fish (pCi/kg) No 23 Semiannually | Mixed Gamma
Vegetation (pCikg) No 6 Semiannually | Mixed Gamma

Intercomparison results were not yet available for pubi.cation in this report
Results will be reported by SCOHEC

Table 6 - Summary of 1990 Intercomparison Program
with South Carolina Department of Health
and Environmental Control

\
Sutface Water No 21 Monthly i
14



LABORA. 1989 FOURTH QUARTER 1990 FIRST QUARTER 1990 SECOND QUARTER 1990 1. 4RD QUARTER
5"::(7‘{62 "?RV LD RESULTS (uR/hr) RESULTS (uR/hr) RESULTS (uRibr) RESULTS (uRfr)
ol o T g I I8 e ooR I g et B el !
42 114 67 -841.2 92 66 -28.3

2 b 76 S0 7.5 167 70 89 271 95 85 105
5 54 a6 106 106 02 10.7 49 88 23 386 110 78 28 2
7 *53 116 113 -28 119 113 50 109 131 202 128 119 70
< b 125 11.7 87 116 11.3 26 122 126 33 119 122 25
11 *12 76 B3 86 76 78 26 &9 106 85 -16 0
13 13 18 114 31 104 11 ¢ 58 116 138 190 112 3.7 22 3
14 *44 62 91 SS9 352 68 &9 i5 94 66 298
19 *S6 20 81 100 9S4 83 117 89 90 ] 96 £6 w04a
22 58 36 58 326 7 55 179 2 &2 .24 & 76 &0 210
24 41 39 83 66 7.7 g9 156 BS 98 103 83 96 157
29 *60 108 106 -1.8 103 101 -19 103 115 17 172 106 54
30 46 101 84 172 105 7B -25.7 Fi 00 87 12.1 139 149

* Co-located dosimeters within 10 feet of NRC dosimeter

Table 7 - Results of Environmental Dosimetry Intercomparnson with

NRC TLD Direct Radsatron Monitoring Ne work

Page 15
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Virgii C Summer Nuclear Sta’

Fairfield County, South Carol

Docket No 50-395

Reporting Period

1190 - 123190

Medium o Zathwesy Type and Total Lower Limatof | . Location with Mighest Annust Mesn P S
Samgpied (Unt of Number of Analyses |Detecton’ Rctuall o
e . —— Mear' (Range) Name Mean' Mear' (Range; Teported*
{Drstance & Direcron) {Range | L ]
Air Particuiate Gross Beta 2 1E-2 (2657260} Site 1& Davry 2 2E-2052152) 2 0E-2(52152) 0
i_t:(_-fﬁ’i (3 {» DE-2) (0 6E-2t0508-2) 6 3 ™ W) (? 1E-2tw04 36-2) JIOBE-21035E-2)
| Gamma Spec (T2
Cs-134 T BE3 Al < LLD Al < LD o
{5 0£-2)
— — R ——— i e
Cs-137 2 0E-3 All < LLD All < L1D 0
6 0E-2)
A Racro-odine 133123 2 0g-2 All < {LD All < LLD o
{pCym™ {7 0E-2)
Dt (TLD)S Gammal 136; 92504110718 Site 55 5t Barmabas 13 20 ta/ay 9 280 (20026 G
(uRMr) Quarterly SE0 {6 1£0 10 12 9E0) 3 Chyrch (2 8 E) (12 7E0to 13 BED) § (6 BEG 10 12 8205
- ¥ Gammalb0) o 9 3EC(6060) | Ste 13 NorthDam | 12 960 (24 A G
s Special interest SEV (5 9010 12 9E0) (2 9 mi NNW) {5 9£0 10 12 SE0)
~  [Surtace Water =-3(83) 45t + 2 S 7E « 2(360) Site 21 Parr Reservoer &9 « 241112) Al < (LD 0
w {pCii) (2 OE + 3) (S1E«21069 + 2} (2 7, SSW) {<LiDW6 9 « 2)
WMLD=G86E«2
JGa'vv"-..a&ve(f')O)J ‘ N _ ] - -
—— b — > . S B T —— -
Nin-54 < B0 All < LD Alt < LD ¢
{* 5¢ + 1)
— S WSS . - - I~ e ———it i
Co-58 3 480 Al < LLD Al < L1D <
£1 5 » 1)
fe-59 6 90 Al < LD Al < LD 4
L (30«7 g 1
Co-60 3 280 All < LD b Al < LLD G
{1S5E+1) .
In65 6 250 an<iuo 1 T T T a<io o
{30 « 7}
7r95 soe0 | A<D T ai<up c
B - (3 0E + 1)
ND-95 3 at0 Al < LLD Al < LD ¢
(1SE+1)
Cs-132 2 680 Ali < LLD All < LD 2
(15E+1)
= e L
Cs-137 2 9%0 Al < LD All < LLD ¥
(1BE+ 1)

Table 10 - 1990 Radwological Environmental Monitorning Program Summary
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Virgil C Summer Nudlear Sh, ! Docket No 50-395
Fairfield Courty, South Carol Reporting Penod: 1/1/90 - 12/31/90
. - 3 . Numde- of
Medium or Pathway Type ond Total Lower Limit of Locaton with Highes: Annual Mear !
I (it of of , . All indicater Locations Comtroi L ocstrom Norroutne
. y -y . } Mean’ (Range! Name Mean® Mean' (Range Reported®
S {Destance & Dwection) Range) Measurement,
Ba-140 18F + 1 All < LLD A < LLD 4]
{60f+ 1)
La-140 6 050 All < LLD Ail < LD ¢
{158+ 1)
Ground Water H-3(12) & 782 All < LLD A< LLD o
{pCi1) {208+ 3} | i
Gamma Spec (8) - - 1 Ga mwma Spec (4}
fAn-54 LR L 38 All < (1D All € (1D 0
{1S5E+1)
E R _—_— - — — —
Co-58 3D Al < LD Al < 11D L+
(1 5E+ 1) » . IS FAETI
fe-59 6 90 Al < LLD All < LD ¢
{30E+1) 1 4
Coof 3580 AN < D All < LLD 0
(158« 1)
In-65 7 280 All < LLD All < LLD ')
(30 « 1)
— e — . T S — — —_—
Zr-95 4 980 All < LD Al < LLD G
{3 0?01) B ] . B | - N
ND-95 3 &E0 Al < LLD Al =< (1LDe ¢
{-5E+1)
—— e el et e ———— ——, >
(s 134 2 BEDQ Al < LLD Al < LLD 0
{TSE+ 1)
—_— S— — —— e e B ——
Cs-137 3 260 All < LLD Al <UD | o
{1 8B « 1) :
Ba 140 T 1E« 1 All < LLD b o . Al < LD 0
{BOE « 1)
La-140 S 1EQ Al < LiD Al < LLD® ¢
(1.5 « 1}
Drinking Water® Gross Beta (36) 2 1E0 4 CEG(18/720) Site 28, NTC L4003 330913 4
{ipC1} {4 0ED) {2 SEQ 10 7 9E0) {2 & $5E) (2 85010 7 9£0) (2 450 w0 4 TEQ)
H-3{36) & 68 +2 All < LLD All < LLD 0
(20£+ 3)
Gamma Spe« {36)
Mn-54 2 9EC All < LD Al < LLD C
{1SE+1)

Table 10 - 1990 Radrological Environmental Monitoring Program Summary
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Virgil C Summer Nuclear St

Farfieid County, South Cat:l’

Docket No 50 395

Reporting Penod 1/1/90 - 12/31/90

Med:um or Pathway Type and Toral Lower Lma of - : Location with Mighest Annuai Mean s g "
Sampied (Un# of Numbe: of Ansiyses [Detertion’ Actual ‘ N
) ) Meant (Range) Name Mean® Nean’ -ange! Bopr-redt
Measurement Petormed’
Co-58 2180 All < 11D All < (LD 0
1SE+1
( S“ ' JL—~% — — —— e —— - —_— - - - O P—
fe 58 7160 All < LD Al < LD o
(30E«1)
IR  RS—— 5 il ——
Co &0 3 2EC Al « LLD AN « LLD ¢
{154+ 1)
- — —_— - — _— - - e ——
In-65 6 5£0 Al < LLD Al « LD c
(30«1} ;
2r-95 5 2E0 All < LLD iy Al < (LD o
(308 + 1)
b - — —_———— ———— —— e - 4 — — -
Nb-95% 3 480 Al < LD All < LLD &
{iSE+1)
b —— ettt el ——— —— — 3 r s - SR —
-131 &6t Al < (LD Al < LLD o
| {1 0ED) 3 . I L= T
Cs-134 2 70 All < LLD ﬁ Ajl < LLD o
{15+ 1) *
— S—— — — —— 3 — - 4 S i e —————
Cs737 3080 Al < LLD All < UD i
— — —— S —— - - (.8&.’! P . - ﬂ»——- - e — 4 3
82140 18E 4+ Al < LLD Al =« LD o
{6 0F « 1)
b —_— e B e J» — e ﬁ i 1 - ﬂ —_—
La-180 7270 All < 11D All < LLD L
{15« 1)
Wik Gamma Spec (52)
{pCu)
—_— -— — ' SESCS— — 4 ————— ————
N S 7E All < LLD Al « LLD ¥
(1 0F0) ) 4
(s-132 3 280 All < LD Al < LLD O
{(15€+1;
—— llann e e — | - 55— - -— —
Cs-137 3 780 30001328 Sete 18, Daery 30EG(32%) 2 OED (8°26) o
1 (182 +1) {1 7TED 0 & 2¢0) S Frn W i {1 70108 2¢0) : ."’,"o:;:trif‘94
Ba 140 1 SE0 Al < LD o . { AR < AD o
(60t + 1)
8- &y, 4 0EG Al < LLD Al < (LD 3
{1.5E+ 1)
Grass (pC/eg wet) | Gamma Spec (35) 4
Tabie 10 - 1990 Rad:ological Environmental Monitoring Program Summary
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Virgil C. Summer Nuclear

Docket No 50-395

Farfieid County, South C Reporting Period  1/1/90 - 12/31/90
Mecium o Pathway Type and Total Loweer Lima of Lomtinn with fighen Anmusitieen i~
Sampled (Uit of Susiber of Aoatyses [Setaction’ Aciuet £ indwator Locatont Cont-oi  ocatons Nory=s Gt -ng
Mea ' Range) Name Eean® Mo’ (Range) Repoed®
Measarement) Performed Maw | (Distance & Dwection) Range
-131 2IE+ 1 All < LD Al < (LD L1
S OFE -1}
fT Cs- 138 1781 All < (1D Al < LD 0
6 CE « 1) k. il
Cs-137 19E 41 Ali < LLD ' — § AN<uD o
BOE« "
Broadleaf Vegeta- Gammaz Spec {36}
von {(pCifkg wet) == T IR —
=131 | TE» 1 All < LiD Al < LLD ¢
(6 0E + 1) = N ST [
Cs-138 13841 All < (LD ARl «< LLD ‘1 ¢
{60E+1)
R Cs-137 16E+1 Al < LD - Mi<upb .
(8BOE + 1}
Other Vegetation Gamma Specid)
'.O(lv'ig wet)
R e | e | m<ws | 1 wsm T
N 60 + %) R - | B . |
s-134 9 &E0 All < LLD &l < LD g
st et R I & ®OE-1) - - *-“-’ I T — S ——— — — - —_—
Cs-137 9 60 All < LLD Al < LD 8
(B OE « 1}
Freh laC feg wet) Gamma Spec (33} 4
- Min-54 11E+1 All < LLD . | mi<up | e
(132 +2)
il —— RTINS ~ ' E—— . - — — N—
Co-58 T3E«1 All < LLD Ait < (UD ¢
(138 + 20
o Fe.59 27E+1 All < LLD —{ ai<ip o
N - (26E+2) J oy - —d) . _
Co-60 15841 Ail < LLD All < LD 0
{138+ 2)
In-65 J4E 4 All < LD Al < LD 4]
(26E+2)
(s-134 95k .+ All < ti Al < LD 0
{13E+2)

Tabie 10 - 1990 Rad:oiogual Environmentai Monstoring Program Summary
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Virgsi C. Summer Nuclear Sta’
Fairfield County, South Caroli

Docket No £0-395

Reporting PenoC: 1/1/99 - 12/31/90

tAecium or Pat ~ ; TypeandTotal | Lower Limitof Location _sith Mighest Annual Mean i
S od Number of A=-",ses |Detection? Actust] A1 "9CH10r Locations Control Locatioms | Wonroutire
Measurement) Perfc med' (Max ) e oy . D TSR T ) TS
{Distance 8 Dwection) {Range! Me asurement.
Cs-137 12E +1 1BE + 1{1523) Site 21, Parr Res 2 1E + 1 {40} I5E+ (AW 0
(15€+2) {93E01035E+ ) (2 7rm, SSW) 1(12F+ 110356+ 1) O TEO 102 3E + 1)
Sediment (pli/kg)” | Gamma Spec {16)
Mn-54 226+1 | 4&7E«1(1712) Site 23, Unscharge 1 6E + » (174) All < LLD S
(Singie Value) Canal (Mortcei'c Res | (5 vyle Value)}
(0 S mi, ESE)
Co-58 23E+1 all < ilD - 0 All < LLD o
Co-60 3SE+1 9 T7E+1(8/12) Site 23, Drscharge 11E + 21{4/8) All < LLD 0
{(20E+ 710 14E4+2); Can>l montcelio Res ) (6SF+ 1101484+ 2)
(0.5 mi, ESE)
Cs-134 25E+1 39E+10"2) Site 23, Discharge S1E+1(3/8, All < LLD 0
{15E+2) {(11E+11086F+ 1) ] Canal vorticelio Res (25E+ 1108 6E + 1)
{0.S mi, ESE)}
Cs-137 20E+2012112) Site 23, Discharge 2 5t « 2(&/8) 8 1€ + 1 (4/8) Q
(186+42) J{5S26+11026f+2)] Canal Momuelore:) |(236+21029E+2) (316« 110
{0.5 m, ESE) 16E+2)

T.ble 10 - 1990 Radiologicai Environmental Monitoring Program Summary
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Footnotes

Does not include supplemental samples. All ¢« ‘pplemental sample results were consistent with
the tabulated resuits shown.

Values given are MDA values calculated from the program data analyses with maximum
acceptable LLD values allowed from NRC guidelines given in parentheses.

Mean and range are based on detectable measurements only. The fraction< of detectable
measurements at specific locations are indicated in parentheses

Any confirmed measured level of radioactivity in any environmental medium that exceeds the
reporting requirements of VCSNS Technical Specfication 3 121

Detection sensitivity is approximately 5 mrem/yr (0 5 pR/hr) determined from the analyses of five
years of preoperational data

Elevated levels of Pb-214 and Bi-214 were ubserved in ail Jenkinswifie drinking water samples
The values are not reported here because they are naturally occurring (do not originate from
VCSNS) and furnish no quantifiable information of interest

Elevated levels of ."b-214 and B1-214 plus other R3-226 daughter products and Ac-228 plus othe
Th-232 daughter products wee observed in all sediment samples The values are not reported
here because they are naturali; ~ccurring {do not originate from VCSNS) and furnish no
quantifiable information of interest

Maximum LLDs were not met in one co” -~ sample because of high Bi-214 and Pb-214 activitsy
interference

Tabie 10 - 1990 Radiological Environmental Monitoring Program Summary
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Medium or Pathway | Type and Tota! Location with Highest Annual Mean Number of
Sampied (Unit of Sl Lower Limut of All iIndicator g
Detection * PR - Controi Locations|  Nonroutine
Measurement and Analyses Actuat (Max ) Mean? (Raneed Name (Distance & Mean/ Vean? (Range) Reported?
R,Doﬂ,r\_.g Pe'.od) Performed ' ge Direction) {Raﬂq?) Measurements
1 3F-1{52/52)
1.1E-1 (562/568)4 Site 13, North Dam {2 1£-2t0 1 2E-1(153/15%)
Ai: Particulate {1 38-2105 SE-1) {2 9mi NNW) S SE-1) {(79€-3t06 1E-1)
ot -l B 0
(1981.1982) l ¥ 2 TE-2{456/462)° Site 8, Mon_ Res Sof | 308-2042/u2) | 2 BE-2(125/126)
(33F-3106 68-2) Rd 224 (1 S ENE) (1 2e-2 10 (1 28-2t05 8¢-2)
6 0E-2)
samma Spec
{(307)
30¢t-3
134 1| L1 1 L1
Cs-13 (1 0£-2) Al < LLD All < LLD 0
¥ {212
B iy 3 1€-3 326-3(222¢1) | Site 10, MetTower | T IIID A 4 2 3 a6 o
' (1 0£-2) (1SE-3t05 26-3) {2 & mi NNE) g 3‘° (32€-3105 6£-3)
3 £T
Air Radioiodine 3 6E-2 . J
-131% ) i { i
(pCi/m?) (1982) 31(290) (7 0F-2) All < LLD All < LLD 0
Direct (TLD)S - ) o , , . 2
(uR7hr) Gammal(1220) 05 9 9{915/915) Site 13, North Dam 13 1(61/61) 9 7(305/305) 0
(1978.1982) Monthiy o (671014 7) (2 9 m: NNW) (1221014 2) (6810135}
Gamma(161) 05 10 2(1547154) Site 55 St Barnabas 14 717) 0
Quarterly ' (F Bto14 7) Church (2 8 mi ) (1311014 7)
Surface Wate 1 6F o 3L/ 1 IF o o =
Ceciy (a3 11E+3 18 +3(18:29) Srte 17, Columbia 5 $B4NA0 | SRS IENIN
g e (20£+3) [{11E+31024E+3)] Canal(2e7m ) | (14E*3T0 gt .
(1981-1982) : ‘ e i i 188« B 1 6E + 3)
Gamma Spec
(140)
2 781 : : . i
Mn-54 (15 + 1) All < LLD Ail < LLD 0
Co-58 L3 All < LLD | < L
{156+ 1) { Ll Al < LD 0
6 0E0
Fe-59 (3.0F + 1) All < LLD Al < LD 0

Table 11 - Radiological Environmental Monitoring Program Summary
Preoperational {Bateline) Summary
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L€ abey

L

Medium or Pathway
Sampiled (Unit of
Measurement and

Type and Total
Number of
Analyses

Reporting Period) Performed
Z2r-95

Lower Lim.. of
Detection !
Actual (Max )

All indicator
Locatiuns
Mean? {(Range)

Locavon with Highest Annual Mean

Name (Distance &
Direction)

Mean/
{(Range)

Contro! Locations
Mean? (Range}

Numb-r of
Nonroutine
Reportec?
Measurements

6 BEC
" o
(15E+ 1) All < LLD 0
4 680
) ] 1
Nb-95 (1.5€ » 1) All < LLD All < LLD )
3750 , .
= I o 1 4
Cs-134 (15« 1) All < LLD All < LLD 0
Cs-137 “38’:“"” All < LLD All < LLD U
1 9F + 1
1 ! { <
Ba-140 (6.0F + 1) Ali < LLD All < LLD 0
La-140 5 0OED
it < LLD I < L1
(1982 oniy) (1 SE + 1) All < LLD a LLD 0
Drinking Water# "
- 't 2 81 "}E"O
{pCint) (1981-1982) Gross Sets (2.0£0)
F s 7
63k +2 7 BE 4+ 2{6/14) Site 28, jenkinsville 8.4\ B RN
H-3(14) ‘e £ ; A e (70E+ 20
{1 0E+3) {6BEf + Z109BE + 7) 2.0 mi SE) R
QBE « 7}
Gamma Spec o
(34)
Mn-54 ,;,Ot ' All < LLD 0
{1 5€+ 1)
2 7¢-1
Co-58 (1 SE+ 1) All < LLD 6]
9 6EC
fe-59 ' 8
e-59 (3 OF + 1) All < (LD 0
. 2 6E-1 _
Co-60 (1 SE « 1) Aill < LD 0
3 4E1 -
In-65 All < {
n-65 (3 OF + 1) < {LD 0
4 8t-1 i r
Zr-95 (15 + 1) All < LLT 0

fable 11 - Radiological Environmentai Mc..itoring Program Summary
Preoperational (Baseline) Summary
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g5 abey

Medium or Pathway | Type and Total Location with Highest Annual Mean Number of
Lower Limit of All i vdicator s
Sarpled (Unit of Number of Detection } Yl Control Locations]  Nonroutine
Measurement and Analyses Actual (Max ) Sheens Wioue Name (Distance & Mean? Mean? (Range) Reported?
Reporting Period) Performed i i Direction} (Range) Measurements
2.7E + 1
-134 I < Al <
Cs-1: (8.0 + 1) " LLD LLDo 0
2 59t + 1(5/29 1.3F + 2(6/31)
e 33E 41 5 0F + 1{13/51) Site 14, Dairy “6‘{‘”0’ gk o
(BOE + 1) {1 6E+ 1101 6E+2) (5.1 mi W) 1 6F « 2) 3 4F + 2)
Broadleaf Vegetation
{pCifkg we1) Gamma Spec {(10)
(1980-1982)
37E+1
1131 All < (LD All < (LD 0
3 (6.0E + 1) LLC L
16E + 1 g
Cs-134 (8 0F + 1) All < LLD Al < LLD 0
21E+1 S 1E + 1 {277) Site 2, Trans Line 3 6E + 1 {1/)
137 ‘ All < Li
R (BOE+1) |18E+11t036F+1) (1.2 mi SW) {Single Value) b 0
ther )
Other Vegetation Gamme Spee
(pCi/kg wet) (32)
{1980-1982) '
8 QEO { 3 ~ | i}
(s-134 (8 OF + 1) All < LLD All < LD 0
Cs-137 e £y All < LLD All < LLD 0
' {8 OF + 1
Fish (pCi/kg wet) Gamma Spec
(1980-1982) (92)
148E « 1
Cs-134 All < LLD All < LLD 0
" {(136+2)
38F + 1
S 3 1E « 1{1921)
Cs-137 1.8E+ 2 BE « 1 (50/71) Site 24, Recreation (17723} (1 0 ‘910 0
{(13E+2) (11E+11010E+2) Lake {5 Sm: N) {128+ 1% 7;: :
10E + 2) il
] 6; + 1
- s All < 11 1 o
Co-58 (13 + 2) < LLD All < LLD 0

Table 11 - Radiological Environmental Monitoring Program Summary
Preoperational (Baseline) Summary
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Medium or Pathway
Sampied (Unit of
Measurement and

Reporting Period)

Type and Total
Number of

Analyses
Performed

Mn-54

Lower Limit of
Detection !
Actual (Max )

18E+1

All < LLD

. : g
All indicator Location with nnual Mean
Locations
Name {Distance & Mean?
M Z {Range
e Direction) (Range)

Control Locations
Mean! (Range)

Ait < LLD

Number of
Nonroutine
Reported?
Measurements

(1364 2)
QOFE+1
Fe- i L i
59 (2 6E + 2) Ail < LLD All < LLD 0
4 1E+1
In- | < L 1
n-65 (2 6E + 2} All < LiD All < LLD 0
Co-60 188 +1 All < LLD All < LLD 0
(13E+2) : .
Sediment {pCi/kg) Gamma Spec
{1980-1982) (28)
23+ 1 , , —_
Cs-134 (15E 4 2) Ali < LLD All < LLD 0
‘: <‘.‘ - fi
Cs-137 2NE + 1 17€+2(12/18) | Site 21, Parr Reservor 2(26!& "61/0) 4( 12;5 2(&2; 0
15E+ + 11048 5F 4 7 mi , - 11
(15€6+2) (2 6¢ 048 5E4+2) {2.7 mi SSW) 45E¢ 2) 108+ D

Table 11 - Radiological Environmental Monitoring Program Summary
Pieoperational {Baseiine) summary







rexception

dia

Mi

L ’
- = !
= - :
o - i
|

- i

- |

A > i

e !

!

- 1

|

“ 1

i

e e —————————————————————————— -
|

- & i

i

“ {

|

— ————————————————
- ———————————




TR e ey

Aitborne gross beta activity measured in air particulate samples collected at
indicator locations around VCSNS were consistent with preoperational levels and
comparable to operational control levels. Mean preoperational control and
indicator levels were 2 86-2 and 2 7€-2 pCi/m3, respectively Mean indicator and
control location measurements during 1990 were 2 0E-2 and 2 1E-2 pCi/m3,
respectively. The highest site specific mean activity was measured at indicator
location no. 14 (Dany, 63 mi, W) to be 2 2E-2 pCiy/m3  The results indicate that
operation of VCSNS has not resulted in detectable increases of airborne gross beta
activity in the environment

Gamma spectroscopy measurements of air particulate samples and activated
charcoal cartndg’ s support the gross beta activity trend. Only natural background
activities of Be-7, Ra-226, and ¥-40 were detected Minimum detectable activit
(MDA) levels for Cs-134, Cs-137, and 1-131 were 1 8E-3, 2 0E-3, and 2 0E-2 pCi/m3,
respecuve ' The rasults agree with gase s effluent release data reported in the
1990 Semi...nual Effluent and Waste Dis/ i Repurts for VCSNS. Only 3.00E-2 and

1.33E-3 Ci of particuiate and 1odine . c=cpectively, were released. These
activity levels are not discernable it . amg upon consideration of
dispersion and dilution factors exper. 2 elng es.

Environmental dasimetry meas. 1990 did not differ
significantly irom preoperational mea san . seasonal time
periods. Incicator and control dosimetry n. swed o appreciable
d:fferences during 1990 Sampling locatior: .. 'nabas Church near
Jenkinsville (2.8 mi, E) was the indicator loc. on sn .. the highest mean

exposure rate of 13.2 uyR/hr This value compares favorably .v:th the mean exposure
rate of 14.0 pR/hr measured dunn? the preoperational period and confirms the
long-term stability of background levels measured at this monitoring location
Gaseous effluent release data reported for 1990 indicated a tota' of 7 562 Ci of
fission and activation gases released from VCSNS  An extensive search of
environmental dosimetry data and meteorological data during the release periods
indicated no evidence of detectable activity attributable to the releases with only
natural background vanations evidenced

Gamma spectroscopy measurements of surface water samples did not ...dicate
the presence of activated corrosion and most fission products above the respective
MDA's. Liquid effluent release data reported for 1990 in the Semiannual Effluent
and Waste Disposal Reports indicated a total of 3 6€-1 Ci of measureable fission and
activated corrosion product activity was released from VCSNS, a level not discernable
in surface water based upon consideration of dilution factors experienced during
the releases and the detection limits of analytical methods.

Tritium analyses of surface water samples during 1990 yielded results «which
were not noticeably different from preoperational data The highest mean incicator
tritium activity of gQE + 2 pCilliter was measured at Site 21, Parr Reservoir (. 7 mi,
SSW). Activity levels measured at the indicator locations are within the normal
background variation for environmental tritium and consistent with the
preoperational mean of 1.4E + 3 pCi/liter. Total tritium released in liquid effluents
during 1990 was reported to be 4 2E + 2 Ci, a level not discernable in surface water
upon consideration of dilution factors experienced during the releases and the
detection limitation. :f analytical equipment

Gamma spectroscopy measurements of ground water samples did not indicate
the presence of activated corrosion or fission products above the MDA's for the
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Fish species sampled at three indicator and one control location included bass,
bream, shad, catfish and carp Cesium-137 was detected in 15 of 23 samples
collected at al! sampling locations and in all five species. The highest mean Cs-137
concentration was 2 1€ + 1 pCi/kg (Parr Reservoir). The levels of Cs-137 in both
control and indicator locations were consistent with preoperational levels and are
primarily attributed to residual fallout from atmospheric weapons testing and the
1986 Chernoby! incident  Liquid effluent releases are assumed to contribute to the
presence of Cs-137 However, this contribution 1s not discernible from the levels of
Cs-137 present due to fallout. Liquid effluent releases during 1990 included 3 2€-2 Ci
of Cs-137. The presence of Cesium-137 attnibuted to liquid effluent releases from
VCSNS would be imited to Parr and Monticello Reservoirs

Gamma spectroscopy measurements of sediment samples collected during
1990 also indicated the presence of activated corrosion and fission product activity
Cesium-137 was detected in sediment from all indicator and control locations
Cesitm-134 activity was found in Monticello and Parr Cobalt-60 activity was limited
to Monticello and Parr Reservoirs. Mn-54 activity was himited to Monticello The
highest mean concentrations, observed in Parr Reservoir, were 79E + 1, and 3 0E + 1
pCi’kg for Co 60, and Cs-134, respectively. The highest mean activity for Cs-137 was
2 5 + 2 pCi’kg found in Monticello. Naturally occurring K-40 was ubiquitous
because of the concentration of organic matter in the sediment. Potassium-40
activity was consistent with preoperational and control measurements. Naturally
occurring U-235 was also detected in sediment collected at all sampling locations at
tavels consistent with precperational measurements Cesium-137 concentrations
were consistent with preoperational and control measurements and concentrations
expected due to residual fallout from atmospheric weapons testing and Chernoby!
The contribution of Cs-137 from VCSNS liguid effluents s not discernible from the
levels of Cs-137 present due to fallout. Cesium-134 activity limited to Parr and
Monticello Reservoirs may be attributed to liquid effluent releases from VCSNS
Activated corrosion product activity dotected in Parr and Monticello Reservorrs s
attributed to liquid effluent releases from VCSNS. The relatively low activity in
Monticello Reservoir 1s primarily attributed to the injection of the liquid waste
stream directly into the penstoc{s during FPSF's generating mode and subsequent
operatngn of the reversible pump-turbine units during penods of off-peak power
demand.

Radiation doses to man, corresponding to the concentrations of activity in
sediment, were calculated using Regulatory Guide 1109 methodology. A 500
hr/year exposure to shoreline sediment containing mean detected concentrations of
Co-60 and Cs-134 was assumed  The results are included in Table 13
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Corresponding
, Calculated Annual Dose
Location Radionuclide Activity (pCi'kg) Equivalent (mrem)
[ Maximum ' Mean | Whole Body
NMonticello Co60 | T4tz | TiEa3 TE 2 1
Reservoir
| s34 | 86E+1 | S1Ee1 % F DR
T Total ok e 15€-2
Parr Reservoir Cs-134 48E+1 | 30E+1 21E-3
Wb Sl W (B 4__ Xy SECRNNNSR. : (s .
Co-60 12642 | 79E+1 8 0E-3
e — — s—— S EESE—— S———— o IS P S———
Total 1 10€-2

Table 13 - 1990 Activated Corrosion Product and Cs- 134 Activity in Sediment

Conclusion

The BEIR Committee and the VCSNS Final Environmental Statement (NUREG-
0719) both suggest that the conservatism inherent in the radiation exposure limits
and calculated doses to man is also applicable to other biota. The calculated dose
equivalent to man attributed to Co-60 and Cs-134 1n sediment is a highly
conservative estimate The absence of any discernible ecological impact on biota
substantiates the fact that species population stability has been unaffected by the
activated corrosion and fission product activity released from VCSNS. The absence of
any impact 1s antiapated since the concentrations were much less than acceptable
limits during 1990 and since most biotic species are not as radiosensitive as man

The presence of Cs-137 activity is attributed to residual fallout from the 1986
Cherr byl incident, atmospheric weapons testing, and to some extent, operation of
VCSNS. The results of the Radiological Environmental Monitoring Program support
the results reported in the Semiannual Effluent and Waste Disposal Reports for
VCSNS during 1990 The calculated potential radiation dose to the public attributed
to activated corrosion product activity and (5-134 in Broad River media 1s 2 5€-2
mrem. This figure compares with the 5 67€-2 mrem whole body dose reported in the
1990 Semiannual Effluent and Waste Disposal Reports and i1s a small fraction of
observed variations in local, natural background. These insignificant doses will not
result in observable effects on the ecosystem or the public. The results of the
Radiological Environmental Monitoring Program, therefore, substantiate the
continuing adequacy of source control 3t Virgil C Summer Nuclear Station and
conformance of station operation to 1C CrR 50, Appendix | design goals
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