VERMONT YANKEE R
NUCLEAR POWER CORPORATION

Ferry Road, Brattleboro, VT 06301.700¢

April 30, 1991
BVY 91/48
United States Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555
References: a.  License No. DPR-28 (Docket No. 50-271)
Subject: Vermont Yankee Annual Radiological Environmental Surveillance Report

Dear Sir:

Enclosed please find one copy of the Annual Radiological Envirenmental Surveillance Repon
for Vermont Yankee Nuclear Power Station, submitted in accordance with Technical Specification
6.7.C.3. This report contains a summary and analysis of the radiological environmental data
collected for the calender year 1990,

Should you have any questions regarding this submittal, please contact this office.

Very truly yours,

VERMONT YANKEE NUCLEAR POWER CORPORATION

. 0 |
é\m(w‘l O Suimlion l
Leonard A, Tremblay, Jr. J
Senior Licensing Engineer

e USNRC Region | Administrator
USNRC Resident Inspector - VYNPS
USNRC Project Manager - VYNPS
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TABLE 2.3

(Continued)

Enviroomental Direction Radiation Menitoring locations
Verment Yankee Nuclear Fower Station

Distance Direction
From Center From
of Turbine Center
Station Code Building of Turbine
(Hledia = Sta. No.) Station Description Zoae* ~Akm) Building
DR-37 Inner Ring 1 3.0 NW
DR~38 Outer Ring 0 7 159 NW
DR~39 Inner Ring I 3.2 NNW
DR~=40 Outer Ring 0 5.8 NNW
DR=4 ] %en Site Boundary 8B 0,38 S8W
DR=4 2%% Site Boundary SB 0.60 8
DR <4 3tk Site Boundary SB 0,42 S§E
DR-&LL%w Site Boundary SB 0.21 SE
DR wdy Se Site Boundary sh 0.12 NE
DR=4 6% Site Boundary SB 0.29 NNW
DRy 79w Site Boundary SB 0.51 NNW
DR~LB*W Site Boundary SB 0.82 NW
DR=4O%*% Site Boundary SB D27 WNW
DR=50%% Governor Hunt House 1 0.34 SSW
DR=5 1% Site Boundary SB Dad? W

* | = Inner Ring; O = Outer Ring; SB = Site Boundary.

** This location is not considered a requirement of Technical Specification
Tavle 3.9.3.
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3 SUMMARY OF 1990 RADIOLOCICAL ENVIRONMENIAL DALY
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© The number of positive measurements (a concentration which is
greater than the g posterdordi LLD for that analysis) divided by the

total number of measurements,

Each single radiocactivity measurement datum in this report is based on
a single measurement and is reported as a concentration plus or minus a one
standard deviation uncertainty., The gquoted uncertainty term represents only
the random uncertainty associated with the radioactive decay process (counting
statistics), and not the propagation of all possible uncertainties in the

analytical procedure.

Pursuant to Technical Specification Table 4.9.,3 (Footnote f), any
concentration below the LLD for its analysis is reported as 'not detected.”
These values are set to zero for averaging purposes. Where a range of values
ig reported in the tables of this section, values less than the g _posteriord

LLD for the analysis are reported as zero.
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Air Particulate

Air monitoring stations were established at a total of six
locations (five are required by Technical Specifications). Five of
these locations are indicators, while the remaining one is a
control station. Airborne particulates are collected by passing
the air through a glass-fiber filter. These filters are collected
bi-weekly and are held for at least 100 hours before being analyzed
for gross-beta activity (indicated as GR-B in tables) to allow for
the decay of radon daughter products. Quarterly composite air
filters from each location are analyzed for gamma emitting

radionuclides.

Naturally occurring Be-~7 was detected on all quarterly composite
samples. Bi-weekly gross-beta counts (Figures 3.1 and 3.2) showed
random fluctuation throughout 1990 at indicator stations and
controls, thereby indicating that any plant contribution was
negligible. Several unusually low concentrations in 1990, as shown
in Figures 3.1 and 3.2, were due to unknown causes. Each of the
low measurements was confirmed with a recount. A slightly but
noticeably higher gross-beta measurement for the week of May 15 to
May 29 at AP-13 (see Figure 3.1) was due to a gas meter

malfunction. As such, it cannot be considered a valid measurement.

There were two interruptions in the air particulate sampling
program during 1990, The sampler at AP-13 was out of service for
approximately 27.5 hours (May 29-30) during the replacement of a
malfunctioning gas meter. The sampler at AP-11 was out of service
for approximately 16 days (between September 25 and October 12).

On September 25, it was discovered that power was out at the
location due to tree limbs having fallen on the electrical wires.
The hour meter for the sampler indicated that the power had been
interrupted earlier that day. Repairs to restore power to the site

were completed and the sampler resumed operation on October 12.
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VT
(JANUARY - DECEMBER 1990)

MEDIUM: AIR PARTICULATE UNITS: PCI/CU. M
INDICATOR STATIONS STATION WITH MIGHEST MEAM CONTROL STATIONS
BERARANARARRERER RS E e e R e R ) SRARRRARRRRERERRR RS
RAD IONUCLIDES MEAN MEAN MEAN
(ND. AKALYSES) REQUIRED RANGE STA, RANGE RANGE
(NON-ROUTINE)* LD NO. DETECTIED®® NO, NO. DETECTED** NO. DETECTED*®
GR-8 (156) 01 e A 0.1 -2 12 ¢ 2% 0.1)E -2 ( 1.9 2 0.1)E
{ O ( 0.0 &.4)E <2 (¢ 86~ 3.0 -3 ( 8.5+ 29.3)
$(129/130)* *( 26/ 26)° o 26/ 26)*
BE:7 (24 ( 0% 0.4)E -2 15 ( 5412 1.2)E 2 ( 5.3 0.8)¢ -
( O ( 2.2°* 9.0)E -2 ¢ 37 » e.00 -2 (AR % B 7.2)¢ +
*( 20/ 20)* " & &) &/ L)
K-4C ( 24) ( 0.0 2 0.0k O ALL EQUAL ( 0.0 2 0.0)¢
{ O)
*( 0/ 20,* o 0/ &)
MN-S& ( 24) ( 0.0 2 0.0 O ALL EQUAL ( 0.0 ¢ 0.0)E
.
¢ 07 20)* o 0/ &)
CO-58 ( 24) { 0.0 3 0.0 O ALL EQUAL { 0.0 2 0.0)E
{ V)
*( 07 20)* o] 0/ W)*
FE-59 ( 24) ( 0.0 % 0.0)¢ © ALL EQUAL ( 0.0 ¢ 0.0)E
( O
L1 ¢ v e0)* * 0 &)
€O<60 ( 24) ( 0.0 2 0,08 © ALL EQUAL ( 0.0 2 0.0)¢
{ O)
*( 0/ 20)* o5 0 &)
IN-65 ( 24) ( 0.0 3 0.0) © ALL EQUAL ( 0.0 ¢ 0.0)¢E
( Q)
’( \’. 2 ). t( (./ ‘.)n
RS ( 24) ( 0.0 & 0.0)¢ © ALL EQUAL ( 0.0 2 0.0)E
( ©
" Q7 20)* o 0/ &)

» NON-RCJTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIQD OF THE REPORT,

**  THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTASLE MEASUREMENTS
(1.E, >3 STO DEVIATIONS) {S INDICATED WITH *( )e.,

n
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ENVIRONMENTAL BADIODLOGICAL

PROGRAM SUMMARY

VERMONT YANKES NUCLEAR POWER STATION, VERNON, VT

( JANUARY
MEDIUM: AIR PARTICULATE
INDICATOR STATIONS
WRERRRAR RN R
RAD JONUCLIDES MEAN
(NO. ANALYSES) REQUIREL RANGE

(NON-ROUTINE )* WAL

AG-110M( 24) { 0.0 2 0.0
( O
L 0/ 20)*
RU-103 ( 24 { 0.0 2 .0k
\ .
S( O/ 20)*
RU106 ( 26 ( 0.0 2 0.0)¢
( @
¢ 07 20)*
§6:124 ( 24) ( 0.0 ¢ 0.03¢
( ¢
'v I\\ (1A ('.
€5-134 ( 24) ( t 0.0
]
. .
{ &
Cs 37 ( 28) ¢ { 8 ] 0.0)¢
RN
*( 0/ 20)*
BA- 140 ( 24) ( U.{ 3 0.0)¢
( ;l
-\ \’ l‘- .
Ct ( &4 ( 1 0.0
( €
" .
( O/ %
CE-144 ( 24) ( 0.0 2 0.0
V)
* 0/ 20)*
TH-232 ( 24) ( 0.0 ¢ 0.0)E
( 0)

g NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
FOR THE PERIQD OF THE REPORT
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ENVIRONMENTAL RADIOLOCICAL PROGRAM SUMMARY
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VT
(JANUARY DECEMBER 1990)

MEDIUM: CHARCOAL FILTER UNITS: PCI/CU, W
INDICATOR STATIONS STATION WITH WIGHEST MEAN CONTROL STATIONS
RRRRRRRARER RO R RN RERRRARE RN AR R RN R RN RSN CRERRRERARR R
RADIONUCLIDES MEAN MEAN MEAK
(NO, ANALYSES) REQUIREL RANGE $TA, RANGE RANGE
(NON-ROUTINE)® LLE NO. DETECTED®® WO NO, DETECTED®* NO., DETECTED®®
131 (156) 07 ( 0.0 ¢ 0.0 O ALL EQUAL ( 0.0 2 0.0)E
4 )}
*( 0/130)* *( 0/ 26)*

. NON-ROUTINE REFERS TO THE NUMBER ©F SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIQD OF THE REPORT

**  1HE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. »3 $TD DEVIATIONS) IS INDICATED WITH %¢ )e,
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ENVIRONMENTAL RADIOLOCICAL PROGRAM SUMMARY
VERMONT YANKEE NUCLEAR POWER STATION, VERNCA, V1
(JANUARY +« DECEMBER 1990)

MEDIUM: MILK UNITS: PCL/KG
INDICATOR STATIONS STATION WITH NIGHEST MEAN CONTROL STATIONS
IR AR R R R R R R R R R R LR A e R R R A R R R R R CRREREARARRRIRER S
RADIOWJCLIDES HEAN MEan MEAN
(NO. ANALYSES)  REQUIRCD RANGE $TA,  RANGE RANGE
(NON-ROUT I NE)* Lo NO. DETECTED** NO, NO. DETECTED®** NO, DETECTED®*
SR-89 ( 25) ( 0.01% 0.0 © ALL EQUAL ( 0.0 0.0k ©
( O
*( 07 21) *t 07 &)
$R-90 (¢ 2%) ( 2.4t 0.4)E O 12 ¢ 5.01% 0.6 O £ 0% 0.6) ©
t O ( 0.0 - 6.0 O t 5.3 6.0 0 ( 0.0 2.0 ©
" 16 21" ] &/ &) '] 2 o
BE-7 (100) ( 0.012 0.0)E © ALL EQUAL ( 0.0 0.0)¢ 0
¢ O
*( 07 81)* 0/ 19
K=40 (100) ( 1.5 0.0 3 12 ( 1913 0.0)6 3 ( 1.3 1 0.0 3
( ) ( 10.0 - 1.5 2 ( 1.9 ¢ 2.2) 3 ¢ ARy 1.6)E 3
*( 81/ 81)* *( 19/ 19) (197 19
MN-54  (100) ( 0.0 2 0.0)E O ALL EQUAL ( 0.0 ¢ 0.0)¢ 0
(
* 0/ 81)* *( 07 19)*
€0-58 (100) ( 0,01 0.0)E O ALL EQUAL ( 0.012 0.0)E ©
¢)
*( C/ 81)* ¢ 07 19)*
FE-59 (100) { 0.01% 0.0)¢ © ALL EQUAL ( 0.0 0.0 0
( O
*( 07 81)* " 0/ 19)*
€o-60 (100) ( 0.01% 0.0 © ALL EQUAL ( 0.01% 0.0)E ©
{ G
*( 0/ 81)* "0/ 19t
IN-E5  (100) ( 0.0¢% 0.0)E 0 ALL EQUAL ( 0.01% 0.0)E ©C
( O
*( 0/ 81)* w07 19"

*  NON<ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMINTS WHICH WERE GREATER
THAN TEN (10 TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.

% HE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.5, >3 STD QEVIATIONS) IS INDICATED WITH *¢ )



MED UM MILK

RAD |ONUCLIDES
(NO., ANALYSES)
CNON-ROUTINE)*

ZR-95 (100)

( O

AG-110M(Y00)
{ 0)

RU-103 (100)
« O

RU-106 (100)
( 0)

$8-124 (100)
( D)

1-131  (100)
( 0)

€$+134 (100)
¢ ©

£§$-137 (100)

BA-140 (100)
( O

CE-14Y (100)
( O

*  NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.
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VERMONT YANKEE NUCLEAR POWER STATION, VERNOK, VT
+ DECEMBER 1990)

UNITS: PCI/KG

STATION WITH NIGHEST MEAN
FERRARRRR R R RN RN
NEAN
RANGE
NO. DETECTED**

ALL EQUAL

ALL EQUAL

ALL EQUAL

ALL EQUAL

ALL EQUAL

ALL EQUAL
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6.6 1 1.6)E
0.0 - 2.8)¢
o 117 19)*

ALL EQUAL

ALL EQUAL
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ENVIRONMENTAL BADIOLOGICAL PROGRAN SUMMARY
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VY
(JANUARY - DECEMBER Y990)

MEDIUM: MIXED VEGETATION UNIYS: PCI/ZKG WY
INDICATOR STATIONS STATION WITH MIGHEST MEAN CONTROL STYATIONS
LR R R R R R R R R LA A R A e L L ] SRR RRRERRREETD
RAD 1ONUCL IDES MEAN M AN MEAN
(NO. ANALYSES) REQUIREL RANGE $TA. RANGE RANGE
(NON-ROUT INE ) 4N NO. DETECTED®® N, NO. DETECTED®® NO. DEYECTED®®
RU-103 (D) ( 0.01% 0.0 © ALL EQUAL ( 001 0.0
( O
o 07 15) " U I
RU-106 ¢ W) ( 0.0 0.0 © ALL EQUAL { ¢ ' 0.0
{ O
o 07 15) Oy A
$hetdé (1) { 0.0 3 C.0) O ALL EQUAL ( 0.0 ¢ 0.0
( O
e 0/ 150 * 0/ I
131 ( B) 60, { 0.0 4 .0 © ALL EQUAL { 0.0 2 0.0:¢
{ )
o 07 15)° "t 07 I
C5- 134 ¢ 1B) 60 ( 0.0 9 0.0 0 ALL SOUAL ( 0.0 0.0
{ V)
*( 07 15)° o 07 )
Cs+137 ¢ 18) 8c ( .41 3.7 O 1" ( 1.6 2 1.0 1 { 0.0 1 0.0k
{ 2) ( 0.0 ~ .50 ( 0.0 » &3
W 2/ 15 S 1/ W o SR T L
BA-Y40 ¢ 1B) { 0.0 & 0.0 © ALL EQUAL { 0.0 2 0.0)¢
{ O
" 0/ 15 % 0/ )
CE-V16Y ( 1B) ( 0.0 0.0 O ALL EQUAL { 0.0 ¢ 0.0
{ O
*( 07 15) o 07 I
CE- Y44 ( 18) ( 0.01% 0.0 © ALL EQUAL ( 0.01 0.0
( O
*C 0/ 15) o 07
T™-232 ¢ 18) ( 0.01% 0.0)6 © ALL TOUAL ( 0.014 0.0
{ O
] 07 15)* o 07 3

* O NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATLR
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORY

®¢  THE FRACTION OF SAMPLE ARKALYSES YIELDING DETECTABLE MEASUREMENTS
(1,E. »3 §T0 DEVIATIONS) 1§ INDICATED WITH %¢ »;
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Sediment

During 1990, sediment samples were collected from two locatione in
May and October, Each sample was analyzed for gamma-emitting
radionuclides. One gradb sample was collected at Station SE-11 and
20 gradb samples at Station SE-12 during May. During October, one
was again collected at SE-11 and 40 at SE-12.

Cesium=137 was detected in all samples. Since there were no liquid
releases during 1982 through 1990, it can be concluded that the
levels of Ce~137 in 1990 sediment samples were due to nuclear
weapons testing fellout, as has been discussed in previcus Vermont
Yankee Radiologice]l Environmental Surveillance Reporte. This is
further supporte. by the fact that similar levels have in the past
been detected at Station SE<21, a contreol station, and &t control
locations at otler power plants. Low levels of Co=60 have been
detected in mary samples collected at Station SE-12 (N, Storm Drain
Outfall) during 1990 and in previous years. The activity is
localized to a small area and is due to plant operations. The
Co=60 leveler in 1990 were similar to those reported in previous
yoars, and are well under the reporting level specified in plant

Technical Specifications.

It should be noted here that the statistics given in the following
table are heavily weighted toward Station §E-12, since 60 of the

62 samples were collected there. No Co-60 was detected at Station

SE~11.

Naturally occurring Be-7, K-40, and Th-232 were also detected in

most samples.
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VERMONT YANERE MUCLEAR POWER STATION, VERNIN, W1
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Fisb

Fish samples were collected from two locations during May and again
in October of 1990, Each sample consisted of mixed samples of
yellow perch and smallmouth bass. All were analyred for
ganma-emitting radionuciides, Ceslum-137 was detected only at the
control location., The detected level i similar to those in past
years (see Figure 3.11) and is consietent with well-documented
environmental levels caused by nuclepr weapone testing fallout, No
other radionuclides were detected except for naturally-occurring

K=~40.
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
VERMONT YANKEE NUCLEAK POVER STATION, VERNOK, VI
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ENVIRONMERTAL RADIOLOGICAL PROGRAM SUMMAKY
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VT
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o Sity

Puring the period October 19 through 27, 19%0, an in ity survey
was performed at selected sites surrounding the Vermont Yankee
plant. A Canberra portable, down~looking, high-purity Germanium
detector coupled tn & PC-interfaced B000-channel multichannel
analyzer was used for gamma spectroscopy. A Reuter Stokes RS-112
High Pressure lonigation Chamber (HPIC) wae used for direct

exposure rate measurements,

The sites chosen for the survey represent the six alr sampling
locations, two off-site locations and three on-aite or fenceline
locations. Since these sites were monitored at only one time
during 1990, they are not listed &s routine monitoring locations in

Table 2.2. They are shown, however, in Talle 3.1.

Table 3.1 shows the results for both the Germanium in sity and HPIC
measurements, The first four columns of data give exposure rates
for the four radionuclides detected, based on the Germanium
spectra, The fifth column of data gives the total exposure rate
from those four terrestrial radionuclides. The wixth (last) column
liste the total measured HPIC exposure rate, which includes
terrestrial and cosmic radiation. The difference in exposure rates
between the Germaniws and HPIC methods is explained by the cosmic
ray contribution to the total exposure measured by the HPIC
(estimated at 3.7 to 3.8 uR/hr),

1t can be seen from Table 3.1 that wost of the exposure is due to
radiation from naturally occurring Th-232, U«238, and K~40, as well
as from cosmic radiation. A small residual amount of Ce-137 from
atmospheric nuclear weapons testing fallout adds a small amount to

the total exposure at all locations, including the controls.
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Rirect Radiativn

Direct gamma radiation exposure was determined from the use of
thermoluminescent dosimeters (TLDs). Beginuing in 1988,

Panasonic UD=B01AS] and UD-Bl4AS] calcium sulfate dosimeters were
used; replacing the previous Victoreen CaF,:Mn dosimeters. A total
of five elemente were in place at each monitoring lccation,
Fifty-one sets of TLDs were read out on a quarterly schedule.
Sixteen of these were located at inner ring stations and sixteen at
outer ring stations. Twelve were located at the site boundary, six

were at special interest locations, and one was a control.

Summaries of the results for 1990 can be seen in the table Lelow
aud in Figures 3.12 to 3.25. A complete station-by-station summary
ie given in Table 3.2. 1In this table, the quarterly averages for
inner ring stations (i.e., those locations that could possibly be
influenced by plant operations) can be compared with those for the
outer ring stations (i.e., those locations outside of the range of
{nfluence of the plant), Upon examining the quarterly exposure
rates in the table, it is evident that the inner ring exposure

rates are not statistically different from those of the outer ring.

Upon examining Figure 3.15, it is evident that Stations DR-45 and
DR-46 had higher average exposure rate than any otner station,

Both locations are on-site, and the higher exposure rates are due
to plant operations in the immediate vicinity of the TiDs. As can
be seen on the map in Figure 2.4, there is no significant dose
potential to the surrounding population or any real individual trom

these sources.

As can be seen in Figure 3.13, Station DR~6 had & high reading
during the third quarter of 1987, Over-response of the TLDs is
suspected. Panasonic TLDs from the Yankee Environmental Laboratory
were co-~located with the standard Victoreen dvring 1987, The
Panasonic TLD at DR«6 during the third quarter gave a reading of

L






Environmental Radiological Program Summary
Vermont Yankee Nuclear Fower Station
January = December 1990

Medium: Direct Radiation Units: Micro~-R pet
Measurements (TLD) Hout
Site Station With
loner Ring Boundazry Highest Mesn Quter Ring
Mean Mean Mean Mean
Range Range Station Range Range
(No. Meas.)* (No, Meas.)* __  No. ANo. Meas.)* (No. Meas.)*

6.5 #0.6 10.2 +7.1 31.3 #4.7 0.6 +0.8

5.1 - B.2 5.8 « 35.0 Lé 24.4 - 35.0 4.9 - B,2

(B7) (47) (4) (66)

* Most measurements based on five readings per station.

WPP12/26
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5.0 LAND USE CENSVUS

Vermont Yankee Technical Specification 3/4.9.D requires that a Land Use
Census be conducted annually between June 1 and October 1 of each year. The
census identifies the ilocation of the nearest milk animal and the nearest
residence in each of the 16 meteorological sectors within 5 miles of the
plaut., It also identifies the nearest milk animal (within 3 miles of the
plant) to the point of predicted highest annual average D/Q value in each of
the three major meteorological sectors due to elevated releases from the plant
stack. Dosimctric analyses are then carried out to determine whether any
identified milk animal represents a significantly better milk sampling

location than those currently being used.

The 1990 Land Use Census at Vermont Yankee wag carried out between the
dates of June 1 and October 1, as required by Technical Specifications. The
identified locations can be found in Table 5.1. As & result of the dosimetric
comparisons and an assessment of sample availability at epecific farms, no
changes were made in the milk sampling program. Due to the relatively high
calculated dose potential, however, samples have been collected regularly
following the census at Station T™-19 (NNE sector, 4.0 km). This location was
not added to the sampling program as defined in the Off-Site Dose Calculation
Manual (ODCM), Table 4.1, however, due to an anticipated irregularity in the
ability to supply samples due to the small size of the goat herd. Samples
will continue to be collected there as long as available, or until replaced by

a preferable location pursuant to Technical Specification 3/4.9.D.

80~
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TABLE 2.1

1990 Land Use Ceunsus ResUlLls

Vermont Yankee Nuclear Fower DStalion
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