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Executive Summary

Results of the 1989 Land Use Census neither indicated significant movement of
critical receptors since the previous annual census, nor identified locations
where a calculated dose exceeded limits specified in VCSNS Technical
Specifications, Section4.11.2 3.

There was no detection of radioactivity in environmental media attributed to
gaseous effluent releases from VCSNS.

Activated ccrrosion products attributed to liquid effluent releases from VCSNS
were detected in fish and sediment Radiation dose to the general public
attributed to this activity is a small fraction of the observed variation in natural
background radiation.

Detection of fission product activity in environmental media is attributed to
liquid effluent releases from VCSNS and residual fallout from other sources.
Radiation dose to the general public attributed to this activity is a small
fraction of the observed variation in natural background.

Results of the Radiological Environmental Monitoring Program substantiate
the continuing adequacz of source control at VCSNS and conformance of
station operation to 10 CFR 50, Appendix | design goals
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Introduction

Virgil C. Summer Nuclear Station (VCSNS) utilizes a pressurized water
reactor rated at 2775 MWt (900 MWe gross). The station is located adjacent to
the Monticello Reservoir near Jenkinsville, South Carolina and approximately 26
miles northwest of Columbia. VCSNS achieved initial criticality on October 22,
1982, reached 50% power December 12, 1982 and 100% power June 10, 1983
following steam generator feedwater modifications. VCSNS started its fifth
refusling on Marc?'n 24,1990, A 65 day refueling outage is planned.

VCSNS is used in conjunct.on with the adjacent Fairfield Pumped Storage
Facility (FPSF) which consists of eight reversible pump-turbinc units of 60 MWe
capacity each. During periods of off-peak power demand, base load generating
capacity 1s used to pump water from Parr Reservoir to Monticello Reservoar.
Monticello Reservoir has a surface area of approximately 6800 acres and lies
about 150 feet above Parr Reservoir whose full pool area is approximately 4400
acres. The pump-turbine units operate in the generating mode to meet peak
system loads while Monticello Reservoir also provides condenser cooling water
for VCSNS. Cooling water intake and discharge structures are separated by a jetty
to ensure adequate circulation within the reservoir.

VCSNS is located in Fairfield County which, along with Newberry County-
makes up the principle area within a 10 mile radius of the plant. This area is
mainly forest with only about 30% devoted to small farming activities principally
producing small grains, feed crops and beef cattle. Significant portions of
Lexington and Richland Counties are encompassed within the 20 mile radius of
the plant and exhibit similar agricultural activities. Columbia, the state capital, is
the only large city within the 50 mile radius of the plant. Small agricultural
concerns are predominant, but makeup less than 50% of the land area. The main
industrial activity 1s concentrated around Columbia and is generally greater than
20 miles from VCSNS

Liquid effluents from VCSNS are released into the Monticello/Parr
Reservoirs at two discharge points: the Circulating Water Discharge Canal
(CWDC) and the FPSF Penstocks. Unprocessed steam generator blowdown and
non-nuclear drains are released to the CWDC. Effluent from the liquid waste
processm% system and processed steam generator blowdown are released
through the penstocks. Radioactive gaseous effluents from VCSNS are released
from two main points: the Main Plant Vent and the Reactor Building Purge
Exhaust, both considered to be ground level releases.

Radioactive liquid and gaseous releases from the facility and their poten-
tial influence on the surrounding biota and man are the primary concern of the
Radiological Environmental Momtorin? Program at VCSNS. This report
summarizes the results of the Radiological Environmental Monitoring Program
conducted during 1989 Data trends, control/indicator and preoperational/
operational data intercomparisons and other data interpretations are presented.



Description of the Radiological Environmental Monitoring Program

The Radiological Environmental Monitaring Program is carried out in its
entirety by South Carolina Electric and Gas Company. The program has been
designed to meet the following general commitments:

1. To analyze selected samples in important anticipated
pathways for the qualification and quantification of
radionuclides released to the environment surrounding
VCSNS

2. To establish correlations between levels of environmental
radioactivity and radioactive effluents from VCSNS
operation

The program utilizes the concepts of control/indicator and preoperational/
operational intercomparisons in order to establish the adequacy of radioactivity
source control and to realistically verify the assessment of environmental
radioactivity levels and subsequent radiation dose to man

specific measurement, sampling and analysis methodology has been
programmaticaily developed to sensitively monitor the pathways expected to
represent tne most significant source of radiation exposure to the public and the
environment. Elements of the program monitor the impact of gaseous and liquid
effluents released from VCSNS. ~ Specific methods used in monitoring the
pathways of these effluents which may lead to radiation exposure of the public,
based on existing demography, are summarized in Table 1.

RelEefgsuee?;pe Exposure Pathway Monitoring Media
Gaseous Immersion Dose and Thermoluminescent Dosimetry (TLD)
cther External Dose Area Monitoring, Air Sampling
Vegetation (Ingestion) |Vegetation and Food Crop Sampling,
Air Sampling
Milk (Ingestion) Milk Sampling, Vegetation Sampling,
Grass (Forage) Sampling, Air
Sampling
Liquid Fish (Ingestion) Surface Water Sampling, Bottom
Sediment Sampling, Fis Sampling
Water & Shoreline TLD Area Monitoring, Surface Water
Exposure (Ingestion and |Sampling, Shoreline and Bottom
Immersion) Sediment Sampling
Drinking Water Ground Water Sampling, Drinking
(Ingestion) Water Sampling

Table 1 - Monitoring Methods for Critical Radiation Exposure Pathways



Effluent dispersion characteristics, demography, hydrology, land use,
anticipated source terms, and the critical paths specific to VCSNS have been
considered in the selection of sample media, sampiing and analysis frequencies,
sample locations and types of samples. These criteria were used to establish both
the preoperational and operational phases of the Radiological Environmental
Monitoring Program. A census of land use, perhaps the most dynamic of the
criteria, 1s performed within a 5 mile radius of VCSNS to verify the adequacy of
the program. The results of the land use census performed in 1989 are included
inTable 2. A verification of the critical receptor (maximum exposed individual) in
each sector around VCSNS based on 1989 meteEorologncal dat|aR, VCSNS Final Safety
Analysis Report and VCSNS Operating License Environmental Report source terms
___h %T' 9 nep

isincluded in Table 2a
Nearest Nearest Nearest No.
Sector Residence Miles Garden Miles | Cattle Milked | Miles
N Martin 38 |Fuller 40 |Robinson 0 33
NNE Crumblin 29 | Crumblin 29 |Robinson 0 33
NE Stone 21 | Robinson 29 |Stone 0 2.1
ENE Johnson 14 | Ginyard (B) 16 |Martin 0 16
£ Martin(A) 15 |Boyd(B) 18 |Boyd 0 1.7 .
ESE Martin 1.1 [ Martin 11
SE White 1.5 |Summer 15
SSE Crumpton 25 |Shealy 27
S Yarborough (A) 34 |Eargle 39 |Smith 0 38
SSW Weber 32 |Arnail(B) 34 |Miller 0 30
SW Davis 31 |Nichols 33 |Miller 0 28
WSW | Hope 31 |Eargle(B) 33 |Livingston 0 1.9
W Amick 25 |Smith 25 [Livingston 0 2.1
WNW | Seeby 26 | Williams 45 [Williams 0 45
NW Wright 39 |Cole 41 |Cole 0 41
NNW March 29 [March 3.0 |March 0 30
A Change in closest residence
B Change in closest garden

Table 2 - Results of the August 1989 Land Use Census Verification

The most notable census items are: the nearest resident and garden are
still located in the ESE sector at 1.1 miles; there were no milking animals being
milked within 5 miles of V. C. Summer Nuclear Station at the time of the census,
the Radiological Analytical Services environmental garden is located ESE 1.0 miles
from the plant, all other gardens analyzed are at local residence.



. 875 METEOR JC A ATA B8 METEDR
segTOR | ORfeS ! NAME PATHWA Y = DOSE . DOSE
x/Q D/Q RATE X/Q D/Q RATE
'v-Qerr,', mRiem y
y Kobins bee ¢ Ut 4 * v 't
It Mart Ra f t © ot 4
Y 4 ylier* ResGea at b JE bt )
) mt Res'Ge § j § i s
¢ R Robinson® ey CarBeet £ B St ¢ 2 L
tOng Res/Boe! b oNE ¢ ’ " ' - "
’ Robinson® HesGar Bee! t y t 'Y
it nns Ko a " . ) at i it e “
yard*(§ HesGae E Ut t J t ) t 4
¢ R Mart Hey Bes ¢ 5§ ) 6 of )€ O £.09
W Marn (2 He i £ J t a4t Rl t
- Boyo® Re 3t 'Bes § 9 + DOiF " f 4 ¢
Martn® HesUa it 8§ 4k 0y £+ O d k-0t t BE-09 Jt + U
Vv v Yy (31 ¢ [} ‘ ¢ ] ] 2.6
nmer* e BE Ot ¢ ' 6F + 0 6 9t 4t .09 t
- p £ 3 ¢ 6t € 4t
.y . nd : £ 0y £ 5t S 1610 a
8 ra gt L BT ) 1E-0B af
£ : BE 4 AE 1 ( a5¢
) e R 3 7¢ B 6F .08 B R ¢
v vele He it SE-10 Bt 1 it ¢
4 ¢ ey G 3 6 4t 3 ¢
vV a4 ey Bee It 6 ar 4 } Ak t 4
Vv ) v He 9t F 4 6F 4 ’
v ¥ ! ) ok ) ¢ it 1
f il K bt it 09 ) Bt at s
. ) T b 4¢ .09 a¢ 42 > 3 3
v 3 b it O 09 R 7¢ 4 [
et ResGa 87 P, { 1 28 it
A v N Res S t 09 4 at 4 )
vy r ResCa LY £E09 )t ¥ 3 £
N ving ” Res'Car Bee! 2B ) 3E 4 < 0E-07 St
WN VY t eehy Res B 4GE -\ 6t-03 8t 1 b7t
4 Williams* Res/Gar Bee 6ot 08 0 9 2 BE-OB t b OF
JW 3 wWr ght Res £ # 1 3¢ 5E & hi
N 4 et RevGar bes 3 Jt-UB 40t £-0 ek
NNW i Marcr Res gt £-09 ak-03 a4 6k ( ' §
NNW F Marent KeyGar Bee e 3 7% 5% 4 it y Gt
oy Denotes Critical Receptor for the Sector (G) Cattle assumed to graze at2 1 miles W
(A) Change in Closest Residence tor the Sector (M) Cattle assumed to graze at | 7 miles ¢
(from 1988 Census) ) Assuming Livingston eats beef trom his herd in the WSW
(8) Change in closest garden Livingston s dose rate would be as foliows
(€) Residence assumed in calculations 56 mRem'y ('75 X'Q, D/Q), 48 mRem/y (‘89 X'Q. D/Q)
(D) Maximum exposed individual for the site (J) Assuming Miller eats beef from his herd in the SSW, Miller s dose rate
(£) Cattie assumed to graze at 3 3 miles NN§ would be as follows . 096mRem y (75 X' Q, D/Q), 091 mRem y(89xQ
(F) Cattie assumed to graze at 3 0 miles SSW 0Q)
Table 2a - Critical Receptors in 1989

Based on FSAR/OLER Projected Source Terms

4




In addition to preoperational/operational data Intercomparisons, control/
indicator data intercomparisons are utilized to assess the probability that any
observed abnormal measurement of radioactivity concentration is due to random or
regional fluctuations rather than to a true inc.ease in local environmental
ragioactivity concentration. Monitoring sites indicative of plant operating condi-
tions are generally located within a 5 mile radius of the plant as shown in Table 3
and Figures 1-2 and 1-3. Monitoring sites at distances greater than 10 miles from the
plant are shown in Figure 1.1 and are indicative of conditions away from plant
influence.

Information i1s gained through multiplz types of sampling and measurements
at specific locations. geveral multiple sampling combinations are in use around the
VCSNS.  All air sampling locations are also environmental dosimetry monitoring
locatiors. At these points airborne plant effluents are monitored for gamma
immersion dose (noble gases), airborne particulates and radioiodine. Three of these
locations have additional complementary sampling/ measurement pathways for
monitoring plant effluents. Sampling locations 6 (1.0 mi ESE) and 8 (1.9 mi ENE) have
broadleaf vegetation gardens for monitoring the gaseous effluent deposition and
Ingestion pathway in the two sectors having the highest deposition coefficients
(D/Q). Sampling location 18 (16 5 mi $) also has a broadleaf vegetation garden for
monitoring the gaseous effluent deposition and ingestion pathway at a control
location.

Liquid effluents are monitored through three pathways (fish, bottom
sediment and surface water) at the three most nrobable affecteJ bodies of water
around the plant: Site 21, Parr Reservoir (2.7 m 5.:V), Site 23, Monticello Reservoir
(0.5 mi ESE), and Site 24, Recreation Lake (5.5 mi N). The control location for liquid
effluent comparisons is at Site 22, Neal Shoals (30.0 mi NNW) on the Broad River

The Radiological Environmental Monitorin Program participated in four
laboratory intercomparison. programs during 1389. Results of the 1989 FPA
Intercomparison Program are included in Table 4. Results of the intercomparison
program with the count room at VCSNS are included in Table §. Results of an
intercomparison program with SCOHEC outlined in Table 6 are reported by SCOHEC.
Results of an environmental dosimetry intercomparison with the NRC are included in
Table 7. The results of each of these four quality control checks of the Radiological
Environmental Monitoring Program verify the technical credibility of analytical clata
generated and reported by the program.

The program, as it has evolved since the preoperational (baseline) monitoring
program, incorporating all the elements of the VCSNS Technical Specifications and
additional special studies are detailed in Tables 8 and 9.

Results and Discussion

The results of the Radiological Environmental Monitoring Program for 1989
are sumnmarized in Table 10. For comparative purposes preoperational data s
summarized in Table 11. Certain samples were not collected during 1989 and are not
included in the annual summary. A listing of these program exceptions and their
respective causes are included in Table lg Despite the program exceptions, the
Radiological Environmental Monitoring Program was able to attain a completion
rate of 99% Detailed analysis of the impact of these omissions verified that program
quality has not been affected and there were no violations of Technicai Specification
requirements



Site Distance! Sample
No Description (Miles) Direction? Type(s)3
Borrow Pit 1.2 18208 OM
2 Transmission Line 1.2 225 0SW AP RI,.DM
3 Firing Range 1.2 2700 W DM
4 Fairfield Hydro 12 289 5 WNW OM
3 Transmission Line Entrance 09 145 S SE AP RI DM
6 Env Lab Garden 1.0 104 0 ESE AP.RI,DM,GR,GA
7 Monticello Peninsula 1.2 830¢E DM
8 Monticello Res S of Rd 224 15 63 0 ENE AP DM, GA
9 Ball Park 22 44 O NE DM
'0 | Meteorological Tower No 2 25 25 S NNE AP RI,.DM
1 Residence 33 80N DM
12 Old Hwy 99 42 349 ON DM
13 North Dam 29 334 O NNW AP DM
14 Dairy 63 2700 W AP RI DM MK GR
15 Parr Village 25 204 0 SSW DM
16 Dairy 280 281 0 W DM, GW MK, GR
17 Columbia Water Works 247 144 ( SE AP RI DM SW, DW,BS
18 Residence/Pine Island Club 165 16505 DM SW GA
19 Residence/Little Saluda 179 207 0 SSW DM
20 Residence/Whitmire 220 310 ONW DM
21 Parr Reservior 27 199 5 SSW SW,FH BS
2 Neal Shoals 300 343 O NNW SW,FH BS
23 ]| Discharge Canal (Mont Res ) 0.5 104 5 ESE SW, FH BS
24 Recreation Lake 55 20N SW, FH BS
25 Fairfield Pumped Storage (Monticello Res ) 09 302 0 WNW SW
26 On Site Well (P2) 460 Ft 2700 W GW
27 On Site Well (PS) 510 Ft 180059 CWwW
28 Nuclear Training Center (EOF) 24 168 0 SSE DW
29 Trans Line WSW of VCSNS 09 248 0 WSW DM
30 Oak Tree North of Borrow Pit 10 197 0 SSW DM
31 McCrorey-Liston School 58 12 S NNE DQ
32 Dirt Rd off Rd 205 45 25 O NNE DQ
33 Rd 48 near Hwy 213 42 70 0 ENE DQ
34 Rd 419 North of Hwy 60 48 112 5 ESE 0Q
35 Unnamed Circle Road off Hwy 215 48 137 5SE DQ
36 Woods Behind Jenk Post Ofiice 31 151.555E DQ
37 Residence 49 305 SNW DQ
38 FPSF Trailrace 1.3 280 0 W BS
39 LMWTF 140 168 0 SSE DW
41 End of Catwalk 39 185068 OQ
42 Store 39 199 0 SSW 0Q
a3 Hwy 176 and Rd 435 52 236 0 SW DQ

Table 3 - Sampling Site Locations

(o2




Site Distance! Sample
No I Description (Miles) Direction? Type(s)3
. — =

44 Rd 28 at Cannon's Creek 29 255 5 WSW DQ

45 Rd 33 at Pomaria 59 253 0 WSW 0Q

46 Rd 28 at Heller's Creek 37 292 0 WNW DQ

47 Fairfield Tallrace 10 316 ONW DQ

48 Cemetary 2.3 318 SNW 0Q

49 North Rd 383 a0 332 S NNW 0Q

50 | New Rd 99 (West Shore) 5% 10N DQ

51 New Rd 99 (East Shore) 9.0 SON 0Q

52 Monticello (Rd 11) 39 14 O NNE DQ

53 Rd 359 30 48 O NE DQ

54 Jenkinsville School 1.7 73 0 ENE 0Q

55 St Barnabas Church 28 940¢ DQ

56 Old Jenkinsyiile Diner 2.0 144 0 SE 0Q

57 Residence/Highway 213 and 215 27 146 0 SE DQ

58 Residence 25 158 0 SSE 0Q

59 | Nuclear Training Center (EQF)® 24 168 0 5SE 0Q AP
60 Rd 98 near Rd 28 35 2750 W 0Q

61 Switchyard, SE Entrance to Plant 01 1800S DM
62 East of Training Bldg 013 220 0 SW OM

63 East of Daniel’s Otfice 017 2700 W DM

b4 Riprap W of Intake 013 338 S NNW DM, BS
65 Guard Tower 013 22 SNNE DM, BS
66 jetty 06 33 O NNE DM
67 Service Water Pond (East Side) 0.5 72 O ENE DM

68 Fuel Qil Storage Tank 02 108.5 ESE oM

69 Exclusion Buoy NNW on Monticello Res 10 337 ONNW DM

7C Exclusion Buoy N on Monticello Res 10 OON DM

71 Temperature Buoy on Monticello Res 54 30N DM

72 Yard Drain Cutfall 04 146 O SE SW BS
73 Yard Drain Qutfall 04 270 0 W SW,BS
/4 Yard Drain Outfall 0.5 246 0 WSW SW.BS
75 On Site Well 265 ft 2700 W CW
76 OnSite Well 270 f 330 O NNW GW
84 Congaree River 54 2 135 0 SE BS

85 Congaree River 538 135 0 SE BS

87 Lake Marion 720 138 O SE BS

88 Lake Marion 720 138 O SE BS

Table 3 - Sampling Site Locations (continued)




FOOTNOTES

Distance given is the distance between the site location and the center of the
VCSNS reactor containment building.

Direction given is direction in degrees from trie north-south line through
center of reactor containment building.

Sample Types:

AP = Air Particulate DW = Drinking Water
RI = Air Radioiodine MK = Milk

DM = Monthly TLD GR = Grass (Forage)
DQ = Quarterly TLD GA = Garden

SW = Surface Water FH = Fish

GW = Ground Water BS = Bottom Sediment

Table 3 - Sampling Site Locations (continued)
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Comparison Study EPA Value Laboratory Agree-
(Measurement Umt) Date | Nuclide (%10) Results (2 10) | ment
Air filter (pCi/filter) 3/89 beta 62 (5) 74 (1) Yes
Cs-137 20 (5) 23 (0) Yes
8/89 beta N/A N/A Yes
Cs-137 10 (5) 10 (0) Yes
amma in Water
(pCi/liter) 2/89 | Cr-51 235 (24) 222(13) Yes
Co-60 10 (5) 1(1) Yes
Zn-65 159 (16) 159 (6) Yes
Ru-106 178 (18) 160 (12) Yes
Cs-134 10 (5) 10(1) Yes
Cs-137 10 (5) 10 (1) Yes
6/89 | Ba-133 49 (5) 53(2) Yes
Co-60 31(5) 32(2) Yes
Zn-6% 165 (17) 168 (4) Yes
Ru-106 128(13) 131(10) Yes
Cs-134 9 (5) 39(2) Yes
Cs-137 0(5 ) 21 (1) Yes
10/89 | Ba-133 59 (6) 65 (2) Yes
Co-60 30 (5) 31 (1) Yes
Zn-65 129(13) 133 (4) Yes
Ru-106 161 (16) 163 (12) Yes
Cs-134 ( 29 (2) Yes
R Cs-137 (5) 64 (2) Yes
Gross Beta in Water
(pCi/liter) 1/89 beta 4(5) 5(0) Yes
5/89 beta 50 (5) 45 (1) Yes
9/89 beta 6(5) 7(1) Yes
lodine in Water
(pCi/liter) 2/89 1-131 106 (11) 111(3) Yes
8/89 1-131 83 (8) 86 (2) Yes
Laboratory BIind
(pCi/liter) 4/89 beta 57 (5) 44 (1) Yes
Cs-134 20 (5) 20(2) Yes
Cs-137 20 (5) 20(2) Yes
10/89 beta 32 (5) 28 (1) Yes
Cs-134 5(5) 41) Yes
Cs-137 5(5) 5(1) Yes
Radionuclides in Wk
(pCi/liter) 4/89 <131 4(4) 5(1) Yes
Cs-137 50 (5) 51(2) Yes
Trtiumin Water
(pCi/liter) 2/89 H-3 2754 (356) 2261 (235) Yes
6/89 H-3 4503 (450) 3825 (250) Yes
10/89 H-3 3496 (364) 2984 (221) Yes

Table 4 - Results of 1989 EPA Intercomparison Program
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y Envir
: Comparison Study Labora.tory 2nd Lab | Agree-
(Measurement Unit) Date Nuclide Results Results(1) | ment
Tritium (uCi/ml) (Analytics) 2/89 [H-3 4 94E-4 5 99E-5 Yes
(VCSNS) 4/89 [H-3 (undistilled) 1.23E-1 1.11E-1 Yes
(VCSNS) 4/89 | H-3 (distilled) 1.19E-1 1.02E-1 Yes
Gross Beta Liquid (pCi/ml) 2/89 |N/A 761E-4 7.90E-2 Yes
Gross Alpha Liquid (pCi/ml) 2/89 IN/A 1 43E-4 2.31E-4 Yes
Charcoal Cannister (uCi/ml) 5/89 |1-131 2 83E-1 2 64E-1 Yes
Gross Beta (uCi/ml) 8/89 |N/A 143E-2 1.36E-2 Yes
Gross Alpha (pCi/ml) 8/89 |N/A 1.46E-3 197E-3 Yes
Gamma Isotopic Liquid 2/89 |Ce-144 2.04E-2 1.85E-2 Yes
(pCi/ml) Ce-141 1.36E-2 1.30E-2 Yes
Cr-51 3 22E-2 3. 35E-2 Yes
Cs-134 7 04E-3 7.25E-3 Yes
Cs-137 8 80E-3 8 48E-3 Yes
Co-58 7 95E-3 7.91E-3 Yes
Mn-54 8 90E-3 8 67E-3 Yes
Fe-59 1.17E-2 1.14E-2 Yes
Zn-65 1.51E-2 1.49E-2 Yes
Co-60 1.19€-2 1.19E-2 Yes
8/89 |Ce-144 1 08E-2 1.11E-2 Yes
Ce- 14 1.34E-2 1.34E-2 Yes
Cr-51 4 46E-2 4 32€-2 Yes
Cs-134 6 05E-3 6.27E-3 Yes
Cs-137 1.17E-2 1.10E-2 Yes
Co-58 4 38E-3 4 35€-3 Yes
Mn-54 101E-2 9 56E-3 Yes
Fe-59 1.50€-2 141E-2 Yes
Zn-65 1.74E-2 1.63E-2 Yes
Co-60 1.58E-2 1.58E-2 Yes
NRC Liquid (puCi/ml) 7/89 |H-3(distilled) 1.98E-5 2 69E-5 No?
Gamma Isotopic Filter (uCi/ml) | 8/89 |Ce-144 1.08E-2 1.11E-2 Yes
Ce-141 1.34E-2 1.34E-2 Yes
Cr-51 4 46E-2 4 32E-2 Yes
Cs-134 6 0SE-3 6.27E-3 Yes
Cs-137 1.17E-2 1.10E-2 Yes
Co-58 4 38E-3 4 35E-3 Yes
Mn-54 1.01E-2 9.56E-3 Yes
Fe-59 1.503E-2 141E-2 Yes
Zn-65 1.74E-2 1.63E-2 Yes
Co-60 1.58E-2 1.58E-2 Yes
Silver Zeolite Cannister
(uCi/ml) 10/89 [1-131 2.85E-1 2.67E-1 Yes
Gas Sample (pCi/ml) 10/89 | Xe-133 8 64E0 8.19E0 Yes
Kr-85 9 38E +1 867E +1 Yes

(1) Independent Laboratory was Analytics, Inc. except for some tritium Intercomparisons
(2) Nanufacturer'sspecifications for initial setup of a new tritium analyzer resulted in a low bias
of ~30% . Adjustments have been made to eliminate this bias
Table 5 - Results of 1989 Intercomparison Program with Independent Lab
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Sample 1
Pathway (Units) Location Frequency Nuclide
Surface Water No 21 Monthly 3H
(pCi/liter) Mixed Gamma
No 22 Monthly 3H
Mixed Gamma
Air (pCi/m3) No 6 Monthly Gross Beta
lodine
Mixed Gamma
No 17 Monthly Gross Beta
lodine
Mixed Gamma
Milk (pCi/liter) No 14 Monthly Mixed Gamma
Sediment (pCi/kg) No 23 Semiannually | Mixed Gamma
Fish (pCi/kg) No. 23 Semiannually | Mixed Gamma
Vegetation (pCi’/kg) No. 6 Semiannually | Mixed Gamma

Intercomparison results were not

Results will be reported by SCDHEC.

yetavailable for publication in this report.

Table 6 - Summary of 1989 Intercomparison Program

with South Carolina Department of Health

and Environmental Controls

14




1988 FOURTH QUARTER 1989 FIRST QUARTER 1989 SECOND QUARTER 1989 THIRD QUARTER
NRCTLD LABORA- RESULTS (uR/hr) RESULTS {uR/hr) RESULTS (uR/hr) RESULTS (uR/hr)
STATION TORY TLD
NO STATION NO NRC Labora Percent NRC tabo:a Percent Labora Percent Labora- Percem
tory Ditference tory Difference tory Difference tory Difference
2 6 86 81 58 97 79 -18 © 89 81 90 94 79 16 0
5 54 95 109 147 10.7 116 84 95 115 210 110 113 30
7 *S3 142 11.7 176 128 120 62 121 131 117 -10.7
9 *52 129 128 ©8 124 132 124 6.1 121 123 18
o 11 *12 9.7 89 -- 79 86 89 83 85 20
13 13 113 121 71 106 120 132 124 116 64 113 118 49
14 *44 97 6.7 309 104 63 394 100 66 -340 106 59 44
19 *56 94 85 96 95 85 -10.5 99 87 -12.1 9.4 82 128
22 58 84 60 286 77 63 182 956 62 354 7.7 53 181
24 41 89 90 11 89 94 56 97 93 41 94
29 *60 108 10.7 09 114 108 53 113 114 09 112 107 45
30 a6 115 87 -24 3 150 91 -393 92 - 89

* Co located dosimeters within 10 feet of NRC dosimeter

Table 7 - Results of Environmental Dosimetry Intercomparison with
NRC TLD Direct Radiation Monitoring Network



Exposure
Pathway

and/or Sample

AIRBORNE:

Particuiate

B)

&)

D)

Cnitena for Selection
of Sample Number & Location

3 Indicator samples to be taken at locations {in
different sectors) beyond but as close to the
exclusion boundary as practicable where the
highest offsite sectorial ground level
concentrations are anticipated

1indicator sample 10 be taien in the sector
beyond but as close io the exclusion boundary
as practicable corresponding to the residence
having the highest anticipated ofisite ground
level concentration or dose

1 Indicator sampie to be taken at the location
of one of the dairies most Likely to be affected

1 Control sample to be taken at a location at
least 10 air miles from the site and not in the
most prevalent wind directions

Sampling and
Collection Frequency

Continuous sampler operation
with weekly collection

Continuous sampler operation
with weekly collection

Continuous sampler operation
with weekiy colleciion

Continuous sampler operation
with weekly coliection

Sample
Location

14

17

Type & Frequéency
of Analysis

Gross beta following filter
change, monthly composite
(by location) for gamma
15010PIC

Gross beta following filter
change, monthly composite
(by location) for gamma
1sotopic

Gross beta following filter
change, monthly composite
(by location) for gamma
satopic

Gross beta following filter
change, monthly composite
(by location) for gamma
1S0topPiC

Radioiodine

Al

B8)

Q)

D)

3 indicator samples to be taken at two locations
as given in i{A) above

1 Indicator sample to be taken at the location
as given in (B) above

! Indicator sample to be taken at the location
as given in () above

1 Control sampie to be taken at a location
simtfar in nature to {E) above

Continuous sampler operation
with weekly cansster collection

Continuous sampler operation
with weekly canmister collection

Continuous sampler operation
with weekly canister collection

Continuous sampler operation
with weekly canister collection

14

17

Gamma Isotopic for lodine
131

Gamma isotopic for lodine
131

Gamma Isotopic for lodine
131

Gamma Isotopic for lodine
131

Table 8 - Radiological Environmental Monitoring Program Specifications




Exposure
Pathway

Critena for Selection
of Sample Number & Location

and/or Sample

13 Indicator stations to form an inner ring of
stations in the 13 accessible sectors within 110 2
miles of the plant

16 Indicator stations 1o form an inner ring of
stations in the 16 accessible sectors within 310 S

miles of the plant

20 Stations to be placed in special interest areas
such as population centers, nearby tesidences
schools and in 2 or 3 areas 10 serve as controls

Sampling and
Collection Frequency

Monthly or quarterly exchange;
two or more dosimeters at each
location

Monthly or quarterly exchange
two Or more dosimeters at each
location

Monthly or quarterly exchange
two O more dosimeters at each
location

Sample
Location

1,234

56,78,

9,10,29,
30.47

12,14,32,
33,3435
36,37.41,
42,43 .45,
4649,
53,55

11,13,15,
16,1718
19,20,31,
44 ,48,50,
51,5254,
56,57,58
59,60

Type & Frequency
of Analysis

Gamma dose monthly or
quart rly

Gamma dose monthiy or
quarterly

Gamma dose monthly or
quarterly

WA
v

TERBORNE:
Surface Water

1 Indicator sample downstream to be taken at a
location which aliows for miang and dilution in
the ultimaie receving river

1 Control sample to be taken at a location on
the receiving river sufficiently far upstream
such that no effects of pumped storage
operation are anticipated

1 indicator sample from a tocation immediately
upstream of the nearest downstream municipal

water supply

Time composite samples with
collection every month

Time composite samples with
collection every month

Time composite samples with
collection every month

Gamma 1sotopic monthily
with quarterly composite (by
iocation) or monthly sample
to be analyzed for tritium

Gamma sotopic monthly
with quarterly composite (by
location) or monthly sampie
1o be analyzed for tritium

Gamma 1sotopic monthly
with quarterly composite (by
loc™ on) or monthly sample
to b analyzed for tritium

Table 8 - Radiological Environmental Monitoring Program Speafications
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X r
E’a?l?:ya: Criteria for Selection Sampling and Sample Type & Frequency
f I : ’
and/or Sample of Sample Number & Location Collection Frequency Location of Analysis
WATERBORNE .
V. Surface Water | D) 1 indicator sample to be taken in the upper Time composite samples with 23 Gamma isotopic monthly
{continued) reservoir of the pumped storage facility collection every month with quarterly composite (by
location) or monthly sampie
to be analyzed for tritium
E}  1indicator sample to be taken in the upper Grab sampling monthly 24 Gamma isotopic monthly
reservoir's non-fiuctuating recreational area with quarterly composite (by
location) or monthly sample
to be analyzed for trnitium
Fj 1 Control sample to be taken at a locationona | Grab sampling monthiy 18 Gamma isotopic monthly
separate unaffected watershed reservoir with guarterly composite (by
location) or monthiy sample
te be analvzed for tritium
V. Ground Water | A) 2indicator samples 10 be taken within the Quarterly grab sampling 26 Gamma isotopsc and tritium
exclusion boundary and in the direction of 27 analyses guarterly
potentially affected ground water supplies
B) 1 Control sample from unafifecied location Quarterly grab sampiing 16 Gamma isotopic and tritium
analyses quarterly
Vi Dninking A)  1indicator sample from a nearby public ground | Monthly grab sampling 2B Monthiy gamma isotopic,
Water water supply source Qross beta and tritium
analyses
B)  1indicator (finished water) sample from the Monthly composite sampling 17 Monthly gamma isotopsc,
nearest downsiream water supply gross beta and tritium
analyses
C) 1 Control (finished water) sample from the Monthily composite sampling 39 Monthly gamma isotopic,
nearest unaffected public water supply gross beta and tnitium
analyses

Table 8 - Radiclogical Environmental Monitoring Program Specifications




61

Exposure
Pathway
and/or Sample

INGESTION:
Vi WMhlk

A)

B)

0

D)

£E)

Critenia for Selection
of Sample Number & Location

Samples from milking animals in 3 locations
within 5 km having the highest dose potent:al
if there are none';aen 1 sample from mitking
animals in each of 3 areas between 510 8 km
distance where doses are calculated to be
greater than 1 mrem per year

1 Control sample 10 be taken at the location of
adairy > 20 miles distance and not in the most
prevalent wind direction

1 Indicator grass (forage) sample to be taken at
one of the locations beyond bui as close 10 the
exclusion boundary as practicable where the
highest offsite sectorial ground level
concentrations are anticipated

! Inoicator grass (forage) sample 10 be taken at
the locauon of VIHA) ahsve when animals are
on pasture

1 Control grass (forage) sample 1o be taken at
the location of VIi(B) above

Sampling and
Collection Frequency

Biweekly grab sample

Biweekly grab sample

Monthly when available

Monthly when available

Monthly when available

Sample
Location

10 e suppied

Type & Frequency
of Analysis _

Gamma isotopic and 1-131

e mith anim e aﬂalysis b‘mk'y

are tund o
» 1 crdan: e with

Literia oML

16 Gavima isotopic and 1-131

analysis brweekiy

6 Gamma sotopic

1o b supplied
when muls anwwmab,
#e 1
A Cordanoe with

ttea M

Gamma sotopic

16 Gamma sotopic

Vil Food
Products

A)

B)

Two samples of broadleaf vegetation grown in
1 location of special interest and 1 in the near-
est offsite location of highest calculated annual
average ground level D/Q if milk sampling 1s
not performed within 3 km or 1f milk sampling
1s not performed at a location within 5-10 km
where the doses are calculated to be greater
than 1 mrem/yr

1 Control sample for the same foods in VIli(A)
taken at a location at least 10 miles distance
and not in the most prevalent wind direction

Monthly when available

Same as for VII(A), as appro-
priate

18

Gamma Isotopic on edible
portion

Gamma isotopic on edile
portion

Table 8 - Radiological Environmental Monitoring Program Specifications




Exposure
Pathway

and/or Sample

X ."Sh

A)

Crniteria for Selection
of Sample Number & Lccation

1 indicator sample 10 be taken at a location in
the upper reservorr

1 indicator sample to be taken at a location in
the lower reservorr

1 Indicator sample to be taken at a location in
the upper reservoir’s non-fluctuating
recreational area

1 Control sample 1o be taken at a location on
the receiving river sutficently far upstream
such that no effects of pumped storage
operaton are antiapated

Sampling and
Collection Frequency

Semiannual collection of the
following specte types 1f avail
able. bass, bream, crappie;
catfish, cprp, forage fish (shad)

Semiannual coliection of the
following specie types f avail
able  hass, bream crappie,
catfish, carp, forage fish {shad)

Semiannual collection of the
following specie types if avail
able bass, bream crappe.
catfish, carp, forage fish (shad)

Semiannual collection of the
following specie types if aval
able  bass. bream, crappre
catfish, carp, fo.vage fish (shad)

Sample
Location

Type & Frequency
of Analysis

Camma sotopic on edible
portions sermiannually

Gamma isotopic on edible
portions semiannually

Gamma 1sotopic on ed:ble
portions sermannually

Gamma isotopic on edible
Qortrons sermannuaily

AQUATIC
X Sediment

1 indicator sample to be taken at a location in
the upper reservoir

1 Indicator sample to be taken at a location in
the upper reservoir's non-fluctuating recren
tional area

1 indicator sample to be taken on the shoreline
of the lower reservorr

1 Control sample to be taken at a location on
the receiving rniver sufficiently far upstream
such that no effects of pumped storage opera
tion are anticipated

Semiannuai grab sampie

Semiannual grab sample

Semiannual grab sample

Semiannual grab sample

Gamma isotopic

Gamma sotopic

Gamma 1sotopic

Gamma sotopic

Table 8 - Radiological Environmental Monitoring Program Speaifications




Exposure
Pathway
and/or Sample

i Particulate

Critenia for Selection
of Sampie Number & L ocation

3 indicator sampias to be taken at locations (in
different sectors) beyond but as close to the
exclusion boundary as practicable and nearer
to the plant than the nearest ¢ritical receptor
for the chosen sector

8 Stations 1o be placed within the exclusion
boundary (Special Study)

3 Stations 1o be placed on buoys on Monticetlo
Reservorr (Background Study)

Sampling and

Collection Frequency

Continuous sa ler
operation with weekly
collecthron

Monthiy or quarterily
ex hange two or more
dosimeters at each
locaton

Monthiy or quarteriy
exchange. two or more
dosimeters at each
location

Sample
Location

Type & Frequency
of Analysis

Gross beta following filter
change, Monthly Composite
{by locatron) for gamma
ISOTOc

Gamma dose monthiy or

Quarterly

Gamma dose monthiy or
qQuarteriy

WATERBORNE
IV Surface Water

1 indicator sample t¢ be taken in the upper
reservosr at the intake of the pumped storage
fa(dﬂy

Time composite samples
with collection every
month

Gamma sotopre monthily
with quarterly composite (by
location) or monthly sample
to be analyzed for tnitium

INGESTION
Vi Mtk

Sampies from milking animals in 3 locations
within 5 km having the highest dose potential
H there are none then 1 sample from milking
armimals in each of 3 areas between Sto8km
distance where doses are calculated 1o be
greater than 1| mrem per year

1 Indicator grass {forage) sample to be taken at
the iocation of VI{A) above when arimals are

on pasture

Biweekly grab sample

Monthiy when available

Gamma isotoprc and 1-131
analyss bhweek iy

Gamma sotopic

Table 9 - Supplemental R . Jiological Environmental Monitoring Program
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Virgil C Summer Nuclear Station
Farrfield County, South Carolina

Docket No 50-395
Reporting Period  1/1/89 - 12/31/89

- Numbe: of
s s et SE—— Al Indiw 3tor Locations e . Comtrol Locations Noncutne
sme‘::nm? mﬂ::m M(:::: )‘M Mean’ (Range) Name Mean’ Mean® (Range) Poported®
(Distance & Duwectson) {Range) Measurement,
Awr Particulate Gross Beta 2 0E-2(25%/259) Site 14 Dary 2 26-2(52/52) 2120250 1 ©
(pCi/m3) (311) {1 0£-2) (0 4E-2104 38-2) 6 3mi W) (10E-2t104 1£-2) (562104 3(—2'?4
TN N C:vaasm(m - i ey
o+l 3 Cs 134 1263 All < LLD i T T an<uo 0
(50¢-2)
Cs-137 1063 | Al<ubD » R AR<ad )
6 0£-2)
Air Radvorodine 1-131(310) 15€-2 All < LLD Al < LLD 0
{pCi/im?) (7 0£-2)
Direct {(TLD)® Gammal(264) 7 3E0(168/168) Site 9 Ball Park 10 350(12/12) 8 1E0 (96/96) 0
(pR/1) Monthly 0 | GatOonoeg) | @2mne) | @%0wiioo) |sxownon)
Gamma(108) 8 3E0 (60:60) Site 55, St Barnabas 11 BEO (4/8) 7 9E0 (48/48) 4]
Quarterly SE0 {4 8£0 10 12 0EG) Chureh (2 Bma £) (11 0EO 10 12 560) | (5 1E€ 10 11 0FO)
Surface Water - 3(Ba) 4 0F + 2 (60/60) Site 21, Parr Reservorr 44F +2012112) 39 + 2(24/29) 0
(pCi1) 20E+3) J(19 «2108 3+ 2) (2 7 mi, SSW) (336+21081%+2)] (19 «210
BAF + 2)
— [Gammaspec @9 =
e e e a3 Mn-54 1161 | Al <D = — F Aaw<uo | o
{15E+1)
PRt e e 1961 All < LLD T All < LLD 0
(1 56+ 1)
DR R T N B T ODE R T e 1 an<up 0
(30E+1) ¢ A LT
s = Tx AN <UD All < LID 0
(15E+1) L e 7
Zn-65 1361 All < LLD All < LLD 0
(30E +1) o o
e S S 2063 All < LLD All < LLD 0
(30E + 1) s~ St 1o
e T All < LLD All <UD ¢
(158 4+ 1) Sl PRSNESERRn aLOR
R e T i - e All < LLD 0
— - = FREEESRIRTE oy oo S . “S,t‘}[ B i e i i i s i o=l
L Cs-137 1261 All < LLD All < LLD 0
(188 +1)

Table 10 - 1589 Radiological Environmental Monitoring Program Summary
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Virgii C Summer Nuclear Station
Fairfield County, South Carolina

Docket No 50

395

Reporting Period 1/1/89 - 12/31/89

Mediom or Pathway Type and Toral Lower Limst of A Location with Highest Annual Mean Wb of
Sampiled (Unn of Number of Analyses [Detection’ Acrual ' S———— . -
- p— Mean? (Range) Name Mean’® Mean’ (Range) Reported”
S < pun {Distance & Dwection) (Range) L!.“.,m
Ba-140 4 5¢-1 All < LLD All < LLD 0
) {6 0 t” ) e LR
T L2140 1 7E-1 All < LLD e R 1 o All < LLD 0
(15E + 1)
Ground Water H-3(12) 4 6F + 2(8/8) Site 26, Well 4 6F + 2(4/9) 4 SE + 2 (4/8) 0
{(pCi/) {20+ 3) (32E+210B 284+ 2) (460 f1 . W) (3342107 7E+2) 32+ 210
v e oal TN PRI, T e T T 79+ 2)
Gamma Spec (12) ; [ k. Sy
Mn-54 1 760 All < LLD All < LLD 0
(15E+1)
B Co58 | 1 760 All < LLD All < LLD g
3 (1€« § N 2t :
S fe 59 430 | All < LLD al<uo | o
! - - 3 Of_f_f)w = A - e = BTSN Sl
Co-60 2 260 All < LLD Al < LLD 0
(15E+1) : hcliny o
e Zn65 4 6E0 All < LLD All < LLD 0
SESSESNET ‘3 OE = ', - — —— B B NpCa—
= [ Zr95 3 080 All < LLD Al < (LD
(30F + 1}
— - I ——  — S —— - — I
Nb-95 1 8BE0Q All < LLD Al < LLD 0
(15E+1)
o =t Cs-138 1 8E0 All < LLD All < LLD 0
(15€+1) b i
Cs- 137 1 8E0 All < LLD All < LLD 0
(18E4+1)
i Ba 140 7 1€0 All < (LD All < LLD 0
(6 O +1) e i e . SEet LS
La- 140 2 BEO All < LLD All < LLD 0
(156+1)
Drinking Water® Gross Beta (36) 3 8E0(24/29) Site 28, NTC S280(12112) 26E0(12/12) 0
wom | o0 ( 5€0 10 9 8E0) 24mi ss6) | (26€0109860) | (SE0106 1£0) g
H-3(36) 3 6F + 2{24/24) Site 17, Columbra 39 +2(12112) 40E+2(12112) 0
(208 + 3) (19 +2t08B 4L + 2) | Waterworks {28 7mi_ | (3 2F + 2108 4F +2) (1BE+ 210
2 s o i ] SE) f AU e BT
Gamma Spec {36) T

Table 10 - 1989 Radiological Environmental Monitoring Program Summary




Virgil C Summer Nuclear Station

Docket No 50 395

Fairfield County, South Carolina Reporting Penod 1/1/89 - 12/31/89 .
: Number of
Mz dium or my--., Type and Toral Lower Limt of it diniues Location with Highest Annual Mean RSt oLl ,
m::: """;:::"m m:::- ;‘""" Mean’ (Range) Name Mean? Mean’ (Range) Reported
(Drstance & Drection) (Range) Measuroment.
Mn-54 1261 All < LLD All < LLD 0
"ol (15E+1) s § R Ia  CATNEE S N
Co 58 1261 All < LLD All < LLD 0
(15 +1)
e Pt Fe 59 5 6E0 All < LLD Tl ;. SOV 1 Aan<up = i
(30F + 1) |
S E L ) Co-60 1 6€-1 All < LD | o 1 an<uo | o
i (154 1) g R R »
Zn-65 3581 All < LLD All < (LD 0
(30 + 1)
it~ 1 ¥ e 231 ai<uo | ) ] SENSCEIEET A Y CE RN RS
; Sl SEPMETGORORED Bk . Ta S REUENSSRNies i - “ PSSR SRR
Nb-95 18€1 Ali < LLD All < LLD 0
(1564 1)
3] s L 58 B 188 | All < LLD W o 1 P TR MU f. 9.
{1 0E0)
- 1 i3 1261 Al < (LD BN TN W T W SRR s
(1564 1)
RN W T 1261 All < LLD IS ICEARCNEEREET U T 77 S ST L
(18t 4+1)
- T Ba-140 4 7E0 All < LLD - I Aan<uo 0
(608 + 1) e el e et
La-140 1861 All < LLD All < LLD )
(15E+1)
Milk Gamma Spec (52)
{(pCit) -]
131 3 7€ All < LLD All < LLD 0
(1 0ED)
Fat s, T b A Cs-124 1 0EO All < LLD 7Y SRS TR 7T PEm e
(15F +1; S
RO Cs 137 2 960 2 7€0(22/26) Site 14, Dary 27e022/26) | 2360(526¢) | ©
(18 +1) (2 1010 4 S5E0) 63 m W) (2 16010 4 5E0) | (1 760 to 3 4E0)
- o F e [ e | mmeud Al<up | o
(6 0FE + 1) y
T la140 1 5€0 All < LLD 1 AN<up o
(1S5E+ 1)

Table 10 - 1989 Radological Environmental Monitoring Program Summary



Virgill C Summer Nuclear Station
Farfield County, South Carolina

Docket No 50-

395

Reporting Period: 1/1/89 - 12/31/89

Medium or Pathway Type and Total Lower Limit of A aiestes St Location with Nighest Annual Mean S w_‘
Sampled (Unit of Number of Anaiyses |Detection’ Actual -
Measurement) Performed’ (Max ) o Wome Mesn' Mean®(Range) | Reported
{Drstance & Direction) (Range) Measurement.
Grass (pC/kg wet) [ Gamma Spec (35)
DA NS ORI T Y SR TR T TR All < LLD 0
(6 0F + 1)
¥ c13@a | 780 | an<uio All < LLD 0
(60E + 1) a
EPir PR e Cs- 137 BBEO | 19t+:(1/35) Site 6, Garden) | 1 9E+ 1{1/35) All < LLD 0
(BOE + 1) {Single Sample) {1 mule ESE) {Single Sampie)
Broadieaf Vegeta Gamma Spec (36)
tion (pCi/kg wet)
TN S T [ 7760 | All < LLID Al<itD | o
(6OE « 1)
UCATR ey (T ‘—(;'1‘3.4v =11 S EEO Al < Lo s PN SO [T e e All < LLD—-' W‘_*O
‘60FE + 1)
L i T - 660 | aAan<uo | 1 T All < LLD 0
(80F + 1) JI_
Other Vegetation Gamma Sped(5)
(pCi/kg wet)
Bt - el AQ?TTJ«IV --—‘ 3E + 1 All < LLD AT All < LLD 6
Ny R o _(60E+1) ) i i S o AT
Cs-134 S 6E0 All < LLD All < LLD t]
(60F + 1)
= 137 | ez20 | An<iip = All < LLD 0
(BOE + 1)
Fish (pCifkg wet) Gamma Spec (31)
Mn-54 6 360 All < LLD = Tk Al<utD | o
(13€E+2)
W Co-58 6560 A< LD 4 All < LLD 0
(13E+ 2)
Tt e F_e—S‘9 o -—_1_9E o9 § ‘Aﬂ-?‘lt_f)w» > All < 1LLD 0
(26F +2)
RN e RN SR T N SO T SR | Al<up | o
(13€+2)
ST N L, g 2;6‘»5.## > B (_2_-65“—2{~ 5*—;\“2[10_ = EOE g All < LD «L _‘6-_-_
] cGi3a | eato | 9eco(1223) | Sie 23 Montcelio 1 1€ + 1(/8) aAl<uo | o
(1 3E+2) (27€01029E + 1) Reservowr ( S mu, SES) (55E0t029E + 1)

Table 10 - 1989 Radwological E nvironmental Monitoring Program Summary




Virgil C Summer Nuclear Station
Fairfield County, South Caroclina

Docket No_ 50-395
Reporting Period 1/1/89 - 12/31/89

‘ Mumbe: of
ma‘m" m::::’:::'” D;:::o::':;d ANl ind ator Locations I S T Control Locations | Nomoutine
Sampled nalyses Mean’ (Range) Name Mean* Mean® (Range) Reported®
Measurement) Performed’ Max ) (Distance & D ) ® )
Cs 137 6 7E0 1.7E + 1(21/23) Site 24, Rec Lake 2 4E + 1(5/8) 12E + 1 (B/B) T 0
(15E +2) (56801050 « 1) (5 5, N) (16E1103 7E+ 1) M? 3(0!027&&!It
Sediment (pCi/kg)” JGamma Spec{16)
Mn-54 12841 16E+1(1/12) Siin 21, Parr Res 16E + 1(1/8) All < LLD 0
(Single Value) {2.7 rmi, SSW) (Single Value)
Co 58 15E+1 23+ 1(3/12) 1| Swe 21, Parr Reservorr SOE+ 1(1/8) All < LLD 0
(7 BEO 10 5 0F + 1) (2 71, SSW) (Single Value)
Co 60 18E 1 46F + 1(6/12) Site 21, Parr Reservorr 1 7€ + 2 (4/9) All < LILD 0
(356 +11033E4+2) (2 7mi_ SSW) {776+ 1103 3E+2)
Cs-134 17E+1 34F + 1(912) Site 21 Parr Reservorr 6 15 1 (4/4) 5 4E0(1/4) )
(15 + 2) (5 0E0 10 1 OF + 2) (2 7, SSW) (426 + 1101 0F + 2} | (Single Value)
Cs-137 27E4+2(12/12) Site 24 Recreation 39 + 2 (4/4) 2 0F + 2 (4/4) 0
(186+2) J(13E+1105564+2) Lake (5 5mi N} (1242105 5E + 2) (60 + 110
55 + 2)

Table 10 - 1989 Radiological Environmental Monitoring Program Summary
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Footnotes

Does not include supplemental samples Al supplemental sample results were consistent with
the tabulated results shown

Values given are MDA values caiculated 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 fractions 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 Specification 3 12 1

Detection sensitivity 1s approximately 5 mrem/yr (0 S pR/hr) determined from the analyses of five
years of preoperational data

Elevated ievels of Pb-214 and Bi-214 were observed in all Jenkinswille drinking water samples.
The values are not reported here because they are naturally occurning (do not oniginate from
VCSNS) and furnish no quantifiable information of interest

Elevated levels of Pb-214 and Bi-214 plus other Ra-226 daughter products and Ac-228 plus other
Th-232 daughter products were observed in all sediment samples The values are not reported
here because they are naturally occurring (do not originate from VCSNS) and furmish no
quantifiable information of interest.

Tabie 10 - 1989 Radiological Environmental Monitoring Program Summary



N, adium or Pathway
Sampled (Uni of
Measurement and

Reporting Period)

Type and Total

Number of
Analyses

Performed

Lower Limi of
Detection '
Actual iMax )

All indicator

Location with Highest Annual Mean

Locations
Mean- (Range)

Name (Distance &
Direct:on)

Mean
(Range)

1 3E-1(52/52)

Control Locations
Mean (Range)

Number of
Nonroutine
Reported’
Measurements

1 1E-1 (562/564)¢ Site 13 North Dam (2 1€-2t0 1 2E-1{153/15%5)
i ; ' 2
a1 Particulate Goons Deta 2153 {13¢€-2t05 5E€-1) (2 9 mi NNW) 55E-1) (792106 1E-1)
(pCiim?) 0
(1300) {10£-2) Rt X
(1981.1982) 2 TE-2(456/462)° Site 8. Mon Res S of 30E-2(42/42) § 2 8E-2(125/126)
(93E-31066£-2) Rd 224 (1 S ENE) (1 2¢- 210 (1 2€-2t058BE-2)
6 08-2)
Gamma Spet
(307)
30e-3
i
Cs-134 (1 0E-2) All < LLD All < LLD 0
Sl 3163 326-3(221281) | Site 10, Met Tower 3352 ‘32"2” 4 2.3 (4/66) o
” (1 0£-2) (156-3105 2E-3) {2 4 m1 NNE) S 2€ 3) (328 3t056F-3)
Asr Radionodine 3 6E-2
Al I
(pCi/m?) (1982) 1-131(290) (7 08-2) < Lo All < 1LLD 0
5
D":J';/‘J")D’ Gammal1220) a4 99(915/915) Site 13, NorthDam | 13 161/61) 9 7(305/305) 0
(1978 1982) Monthiy 671014 7) (2 9 m: NNW) (1221014 2) (641013 5)
Gammal(161) 05 10 2{154/154) Site 55, St Barnabas 14 H7/7) 0
Quarterly (681014 7) Church (2 8mi E) {1311014 7)
Surface Water 11643 1.4F + 3(18/29) Site 17. Columbia 168 « 3(2/7) 128 + 3(6/14)
(pCi/1) H-3(43) (206+3) J(11E+31028E | Canal(2a7mi sg) | {18E*310 S+ 0
{1981-1982) - : 18 +3) 16E +3)
Gamma Spec
(140)
27E1
Mn-54 (15E+ 1) All < LLD Al < LLD 0
Co-58 2368 All < LLD All < LLD L]
(1S5E+1)
6080
Fe-59 (30E + 1) All < LLD All < LLD 0

Table 11 - Radiological Environmental Monitoring Program Summary
Preoperational {Baseline) Summary
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Medium or Pathway | Type and Total R Lt il Al indicater Location with Highest Annual Mean Number of
Sampled (Unit of Number of Oetection * ) S Control Lacations Ronroutine
Measurement and Analyses oy, Name (Distance & Mean: Mean: (Range} Reported*

Actual (Max ) Mean {Rarge)
Reporting Pernod) Performed Direction) (Range) Measurements
4.1
Co 60 ,2 3 All < 11D All < LD 0
(15€ «1)
7981
: <t
Zn-65 (G < 1) Ali < 1LLD All < {1LD 0
5281
Zr-95 (156« 1) All < LID All < LLD 0
3 38
]
Nb-95 (1SEe All < LLD All < LLD ¢
30E
i i
Cs-134 (15€ « 1) All < LLD All < LLD 0
2 2¢-1 .
Cs-137 {18€ + 1) All < 1D All < LLD 0
2 280
‘ All
Ba 140 (6.0F + 1) < 1D Ali < LLD o
ta-140 S S5€-1
L
{1982 only) (15E + 1) Al < LtD All < LD 0
1 * "R 1
Ground Water H-3(29) 90t + 2 15+ 3(16/16) Site 26 Onsuite Well (9625 3‘2‘0, (31( (‘)(30‘ ;3:;” 0
/ 7 + + o2 Pa f
{(pC/1981-1982) (208 + 3) (958+21023F+3) (265 ft W) 2343 19 4 3)
Gamma Spe«
{32)
3 780
Mn-54 (1 5E « 1) All < LLD Al < LLD 0
Co 58 3,8‘0 All < LLD All < LLD 0
(158 + 1)
g 7 BEO
fe 59 (30 + 1) All < LD All < 11D 0
3 BED
Co &0 (1 SE+ 1) All < LLD All < LID 0
8 1£0
< .
In-65 (30 + 1) All < LLD All < LD 0

Table 11 - Radwlogical Environmental Monitoring Program Summary
Preoperational (Raseline) Summary




Medium or Pathway Type and Total L it s i A ndicater Location with Highest Annual Mean Number of
Sampled (Unit of Number of bowu m 0 t o ;% ' Controi Locations Nonroutine
Measurement and Analyses At ‘al ‘M'a' ; M’:: (Ra ) Name (Distarce & Mean/ Mean (Range) Reported !
Reporting Period) Performed " 3 noe Direction) (Range) Measurements

6 880
: 1 i H
2r-95 (15E + 1) All < 11D All < LLD 0
'S
s 4680 All < LD All < LD 0
{1 58 +1)
3 780
"
Cs-13a (15E + 1) All < LLD All < LLD 0
3 BEO
= 1
Cs-137 (18 + 1) All < LLD All < LLD 0
‘ 19¢ + 1
Ba 140 6 OF « 1) All < (LD All < LLD 0
La-140 S 00
Al L All < LLD
(1982 only) (15€ 4 1) e . 0
[)nnhng Watero -
)
(pC/1) (1981-1982) Gt S
o 63E+2 7 8E + 2 (6/14) Site 28, Jenkinsville 3”‘;{‘.“2"’:
(10€+3) (6BE + 21098E + 2) (2 0 SE) 9 8E + 2
Gamma Spec 0
(44)
30¢8-1
: i
Mn-54 (156« 1) All < LLD 0
271
"
Co-58 (15 « 1) All < LLD 0
9680
fe.5 I <
e 59 (30E+ 1) All < LLD 0
26E-1
All < LLD
Co-60 (1S6+ 1) i o
I4E 1
13 Al
Iné (3 0E + 1) < 11D 0
4 8F-1
Zr-95
9 (1 SE » 1) All < LLD 0

iable 11 Radiological Environmental Monitoring Program Summary
Preoperational (Baseline) Summary
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Medium or 'Pathway Type and Total . Lionit of Al indicator Location with Highest Annual Mean Number of
Sampled (Ut of Number of Detection * LGt Control Locations Nomvwoutine o
Measurement and Analyses - iMa- y M;an-' (R'a . ) Name (Distance & Mean. Mean (Range) Reported’
Reporting Period) Performed " Direction) {Range) Measurements
3 4E-1
Nb-95 (1.5E « 1) All < LLD G
7481
-131 Al < ¢
i-13 (1 0ED) < LD 0
22€-1
Cs-134 (1 0F « 1) All < LLD 0
_
2 4E-1
: i i
Cs-137 (18F + 1) All < LID 0
Ba 140 ‘620?0” All < LLD o
La 140 4 ag .1 PP, ﬁ; 0
(1982 only) {158 +1)
Mk Gamme Spec
G (94)
(1981.1982)
6 3
SEL All "
-13 (1 0E0) < LD All < LLD 0
3 360 o,
I
Cs-134 (1SE+ 1) All < LD All < 11D 0
Cs-137 4 680 4 1E0(8/47) Site 14, Dawry ‘4';3;‘;:," 5 7E0(37/47) 0
4 (15E+1) {2 8E0106 1£0) (ST W) 6 160) (3 7¢0109 2¢0)
118 1
" Al
Ba 140 (1SE + 1) All < LLD < LD 0
4 480
i H
La 140 (1 SE + 1) All < LLD All < LLD 0
Grass (pCi/kg wet) Gamma Spec
(1381.1982) (82)
67F 41
H
131 (6 0F « 1) All < LLD All < LD 0

Table 11 - Radiological Environmental Momnitoring Program Summary
Preoperational (Basehine) Summary




Medium or Pathway
Sampiled (Un of
Measurement and

Type and Total
Number of
Analyses

Lower Limit of
Detection ’

BOf+ 1)

All iIndhic ator

Location with Highest Annual Mean

Locations

Name (Dis? - we &

Mean.

Contro! Locations
Mean- (Range)

Number of
Nonroutine
Reported’

A i d !’ <R nge
Reporting Period) Performed Chusl htan ) Wi ) Drrection) {Range) Measurements
+ 1
Cs-134 . All < (LD All < LLD 0

_7

5 T 31
336 41 S OF « 1{13/51) Site 14, Dawry >+ 1529] 1.3+ 20637
Cs-137 @OE+1) J(16E+11016E2 (S 1 e W) (16£+ 110 (13« 110 0
o 16+ 2) 34E + 2)
Broadleaf Vegetation
{pCi/kg wet) Gamma Spec (10)
(1980-1982)
37E +1
1
1131 (6 0F + 1) All < LLD Al < LLD 0
19F 41
134 All ) W
Cs-13 (8 OF + 1) < (LD All < LLD 0
_ 21E 41 S 18+ 1{2/7) Site 2, Trans Line I6E « 1 (1Y)
i
-~ BOE+1) J(18E+11036E+1) (12 mi SW) (Single Valuey] AW <UD 0
Other Vegetation g
{(pCi/kg wet) Gam‘rv;;) 3
(1980-1982)
B 480
Al < LLD
Cs-134 @ OF + 1) < LD All < LID 0
- 108 1
137 All < LLD
Cs-13 (8 OF + 1) ¢ L All < LLD (4
Fish {pCi/kg wet) Gamma Spec
(1980 1982) (92)
14E +1
All < 11 Al
Cs-134 (136 +2) < iiD < 1D 0
34 & 1
Cs-137 18E +1 2 BE « 1{50/71) Site 24 Recreation (1723 . :f (;{1‘“'9:2” 0
. (136+2) JU 110108+ ]  1akelS SmiN) (128 + 110 e
79k + 1)
10E + 2)
26E +1
All < LD All t
Co 58 (1 36 + 2) < il < LiD 0

Table 11 - Radwological Environmental Monitoring Program Summary
Preoperational (Basehine) Summary



Medium or Pathway
Sampled (Uit of
Measurement and
Reporting Period)

Type and Total
Number of
Analyses
Performed

Lower Lim:t of
Detection *
Actual (Max )

18 41

All Indicator
Locatrons
Mean- (Range)

Loration with Highest Annual Mean

Name (Distance &
Direction)

Control Locations Nonroutine .
Mean/ Mean< (Range) Reported?
{Range) Measurements

Number of -

i N <
(13E42) All < LLD All < LLD 0
90E+1
: i D Al <
fFe-59 (2 6E + 2) All < LLD LD 0
4 1F 41
| < i Al
Zn-65 (2 6£ + 2) All < (LD < LD 0
18BF + 1
’ " i
Co-60 (136 +2) All < LLD Al < LD 0
Sediment (pCi/kg) Gamma Spec
{1980 1982) (24)
23E 4+
- i "
Cs-134 (156 +2) All < LLD All < LLD 0
o bih 24F 41 176+ 2(12/18) | Site 21, Parr Reservor 2‘;’;‘3:"':’ ‘:f:[‘f""'os’ 0
(15E+2) (26F + 1104 5F + 2) (2 7 i SSW) 45E « 2) 108 + 3)

Table 11 - Radiological Environmental Monstoring Program Summary
Preoperational (Baseline) Summary



Footnotes

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 fractions of detectable measurements at specific
locations are indicated in parentheses.

A nonroutine measurement i1s any confirmed measured level of radioactivity in any environmental medium that exceeds the
reporting requirements of VCSNS Technical Specaification 3 121

The baseline values are high because of the fallout from the Chinese bomb test in 1980 The first set of data reflects the
1981 baseline The sec set of data reflects the 1982 baseime, essentially free of bomb test fallout The 1982 data covers
the period 1/1/82 - 10/22/82

Detection sensitivity 1s approximately 5 mrem/yr (0.5 pR/hr) determined from the analyses of five years of preoperational
data.

No control location was specified for drinking water during the preoperational monitoring period
Inconclusive data. Refer to the Preoperatioal Radiolugical Environmental Monitoring Report

Table 11 - Radiological Environment Monitoring Program Summary
Preoperational (Bas=hine) Summary



. Sample Month :
Media Location (Week No.) Cause for Exception
Air 6 October (39) |incomplete samples attributed
10 airsampler power outages
Grass 6 January Seasonal Unavailability
April
December
Broadleaf vVegetation 6 April Seasonal Unavailability
8 April Seasonal Unavailability
Fish (bottom feeders) 24 October Seasonal Unavailability

Table 12 - 1989 Environmental Sampling Program Exceptions
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Airborne 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 9E-2 and 3 0E-2 pCi/m3, respectively. Mean indicator and
control location measurements during 1989 were 2 0E-2 and 2 1€-2 pCi/m3,
respectively. The highest site specific mean activity was measured at indicator
location no 14 (Dairy, 6.3 mi, W) to be 2 2E-2 pC/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
tharcoal cmndQ’e SUpport the gross beta activity trend. Only natural background
activities of Be-7, Ra-226 and K-40 were detected Minimum detectable activit
(MDA) levels for Cs-134, Cs-137 and 1-131 were 1 2€-3, 1 0E-3 and 1 5.2 pCi/m3,
respectively The results agree with gaseous effluent release data reported in the
1989 Semiannual Effluent and Waste Disposal Reports for VCSNS Oniy 1 3E-6 and
16E-3 C of particulate and iodine activities were released, respectively. These
activity levels are not discernable in atmospheric samples upon consideration of
dispersion and dilution factors experienced during the releases.

Envitonmental dosimetry measurements during 1989 did not differ
significantly from preoperational measurements over the same seasonal time
periods Indicator and control dosimetry measurements also showed no appreciable
differences during 1989 Sampling location no. 9 at the Ball Park near Jenkinsvilie
(2.2 mi, NE) was the indicator location showing the highest mean exposure rate of
103206 pR/hr This value compares favorably with the mean exposure rate of
136222 uR’hr measured during the preoperational period and confirms the long-
term stability of background levels measured at this monitoring location Gaseous
effluent release data reported for 1989 indicated a total of 1.8E3 Ci of fission and
activation 3ases 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 variations evidenced.

Gamma spectroscopy measurements of surface water samples did not indicate
the presence of activated corrosion and most fission products above the respective
MDA's Liquid effluent release data reported for 1989 in the Semiannual Effluent
and Waste Disposal Reports indicated a total of 1.36€0 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 reieases and the detection limits of analytical methods.

Tritium analyses of surface water samples during 1989 yielded results which
were not noticeably different from preoperational data The highest mean indicator
tritium activity « © 4 4€ + 2 pCu/liter was measured at Site 21, Parr Reservoir (2.7 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 4€ + 3 pCi/liter. Total tritium released in liquid effluents
during 1989 was reported to be 6 9¢ + 2 Ci; a level not discernable in surface water
upon consideration of dilution factors experienced during the releases and the
detection limitations of 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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respective radionuchides High background levels of Pb-214 and B1-214, daughters of
Ra-226, were aga:n detected at control sampling location no. 16 (28 mi, W). The
presence of these radionuclides is attributed to the uranium found in the large
amount of granite in this area of South Carolina  The radionuclides Pb-214 and Bi-
214 are major gamma emitting daughters in the uranium series decay scheme
produced through the decay of dissolved Rn-222 gn in the ground water. No
evidence of radioactivity from VCSNS operation was detected

Tritium analyses of ground water samples during 1989 yielded results which
were not ugmhumly ifferent from preoperational results, or indicator
significantly different than control

Gamma spectroscopy measurements of drinking water samples collected from
the Jenkinsville and Columbia water supplies did not indicate the presence of
act'vated corrosion or fission product activity above the MDA's of the respective
radionuclides The radionuchides Ra-226, Pb-214 and Bi-214, from the naturally
occurning uranium series decay scheme were observed in the Jenkinsville water
supply at levels above those found in surface water These ¢levated activity levels
were also observed in the preoperational program and are attributed to a series of
deep water wells in local granite aquifers

Gross beta activity showed a trend similar to the uranium series decay scheme
daughters, normal low beta activity at Columbia (surface water source) and elevated
beta activity at Jenkinsville (deep well source) This data is again comparable to the
preoperational data and is attributed to the naturally occurring uranium associated
with the aquifer supplying the Jenkinsville water system

The highest drinking water tritium analyses, showed an average detected
activity of 3 9 + 2 pCi/liter in Columbia drinking water This value is consistent with
the preoperational mean activity of 7 8€ + 2 pCi/liter.

Gamma spectroscopy measurements of milk samples collected in 1989 were
not significantly different from those observed during the preoperational program
Naturally occurring K-40, Ra-226 and Cs-137 attributed to fallout was detected at
both sampling locations at concentrations similar to those measuted during the
preoperational period. There were no identified radionuclides in milk attributed to
VCSNS operation

Gamma spectroscopy measurements of grass (forage) samples collected in
1989 indicated the presence of Be-7 and K-40 in all samples. The naturally occurring
radionuclides Be-7 and K-40 were detected at levels similar to those found during
the preoperational program Cs-137 was identified in a single sample at a level
consistent with preoperational baseline results and is attributed to fallout from
atmospheric weapons testing and possibly the 1986 Chernobyl incident. There was
no indication of the presence of any radionuclide in grass due to the operation of
VCSNS which again supports the findings presented in the Semiannual Effluent and
Waste Disposal Reports for gaseous effluent releases in 1989

Broadleaf vegetation collected from gardens at location no's 6, 8and 18 were
the principal food products analyzed during 1989 Naturally occurring contributions
from Ra-226, K-40, Ac-228 and Be-7 were measured. All radionuclide measurements
are comparable 10 and consistent with the results obtained during the
preoperational program




Other vegetation sampled in 1989 included squash, corn, tomatoes and radish
representing the non-leafy vegetation group Naturally occurring K-40 was odserved
in all samples at concentrations consistent with those observed during the
preoperational penod.

Fish species sampled at three indicator and one control location included bass,
bream, shad, catfish and carp Cesium-137 was detected in 21 of 23 samples
collected at all sampling locations and in ali five species. The highest mean Cs-137
concentration was 2 4€ + 1 pCi/kg (Recreation Lake) Cesium-134 was detected in 12
of 23 samples and was limited to samples collected from Monticello and Parr
reservoirs. The highest mean Cs-134 concentration was 9 6E0 pCikg. 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 zhomobyl incident. The presence of Cs-134 is primaril
attributed to liquid effluent releases during 1989 which included a total of 3 3€-2 Ci
of Cs- 134 Liquid effluent releases are assumed to also 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 1989 included 4 2€-2 Ci of Cs-
137 The presence of Cesium-134 and 137 attributed to hquid effluent releases from
VOSNS would be Iimited to Parr and Monticello Reservoirs.

Gamma spectroscopy measurements of sediment samples collected during
1989 also indicated the presence of activated corrosion and fiss on product activity.
Cesium-137 was detected in sediment from all indicator anc control locations.
Cesium-134 activity was found in Monticello, Parr and a single anomalous indication
at the control site (Neal Shoals) Cobalt-60 activity was imitec to Monticello and
Parr Reservoirs. Cobalt-58 and Mn-54 activity was limited to Parr Reservoir. The
hn?hest mean concentrations, observed in Parr Reservoir, were 1 6E + 1, S0E + 1,
17642 and 6.1E + 1 pCikg for Mn-54, Co-58, Co-60, and Cs-134, respectively The
highest mean activity for Cs-137 was 3 9€ + 2 pCi/kg found at the Recreation Lake
Naturally occurring K-40 was ubiquitous because of the concentration of organic
matter in the sediment. Potassium-40 activity was consistent with preoperationa!
and control measurements Naturally occurring U-235 was also detected in sediment
collected at all sampling locations at levels consistent with preoperational
measurements. Cesium-137 concentrations were consistent with preoperational and
control measurements and concentrations expected due to residual fallout from
atmospheric weapons testing and Chernobyl. The contribution of Cs-137 from
VOSNS liquid effluents is not discernible from the levels of Cs-137 present due to
fallout. Cesium-134 activity limited to Parr and Monticello Reservoirs may be
attributed liquid effluent releases from VCSNS. Activated corrosion product activity
detected in Pa.r and Monticello Reservoirs is attributed to hquid effluent releases
from VCSNS. The relatively low activity in Monticello Reservoir is attributed to the
injection of the liquid waste stream directly into the penstocks during FPSF's
generating mode and subsequent operation of the reversible pump-turbine units
during periods of off-peak power demand

Radiation doses to man, corresponding to the concentrations of activity in
sediment, were calculated using Regulatory Guide 1 109 methodology A 400
hilyear exposure to shoreline sediment containing mean detected concentrations of
Mn 54, Co-58, Co-60 and Cs- 134 was assumed The results are included in Table 13
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Location

Radionuclide

Activity (pCi’kg)

Correspondin
Calculated Annual Dose
Equivalent (mrem)

Maximum

Whole Body

ontice

Reservoir
Cs-134 20E+1 116+ 2.1E-3
Total 16€-2

Parr Reservorr Mn-54 T 1.6E 41 ]1—65_1—‘ K13

., Cs-134 106+2 | 61E+1 1.2E2
Co-58 SOE+1 S0E+1 4 6E-3
Co-60 33642 17642 4 8E-2
Total R 6 6E-2

Table 13 - 1989 Activated Corrosion Product and Cs-134 AcCtivity in Sediment

nclusion

The BEIR Committee and the VCSNS Final Environmental Statement (INUREG-
0719) both suggest that the conservatism inherent in the radiation exposure himits
and calculated doses to man 15 also applicable to other biota. The calculated dose
equivalent to man attributed to Mn-54, Co-58, Co-60 and Cs-134 in sediment 1§ 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 is anticipated since the concentrations were much less than
acceptable limits during 1989 and since most biotic species are not as radiosensitive
as man

Based on the data and the interpretations and conclusions discussed, the
presence of activated corrosion product activity in sediment from Parr and
Monticzllo Reservoir are environmental indicators which can be attributed to
operation of VCSNS. The presence of fission product activity is attributed to residual
fallout from the 1986 Chernoby! incident, atmospheric weapons testing, and to
some extent, operation of VCSNS. The results of the Radiulogical Environmental
Monitoring Prognm support the results reported in the Semiannual Effluent and
Waste Disposal Reports for VCSNS during 1989. The calculated potential radiation
dose to the public attributed to activated corrosion product activity and Cs-134 in
Broad River media is 9.5€-2 mrem. This figure compares with the 1.07E-1 mrem dose
reported in the 1989 Semiannual Effluent and Waste Disposal Reports and s 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 at Virgil € Summer Nuclear Station and
conformance of station operation to 10 CFR 50, Appendix | design goals




