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Dear Sir:

License No. DPR-28 (Docket No. 50-271)

Vermont Yankee Annual Radiological Environmental Surveillance Report

Enclosed please find one copy of the Annual Radiological Environmental Surveillance Report
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 1992.
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VERMONT YANKEE RNRUCLEAR POWER STATION

ANNUAL RADIOLOGICAL ENVIRONMENTAL
SURVEILLANCE REPORT
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3. GENERAL PLANT AND SITE INFORMATION

The Vermont Yankee
Vermont in Windham
Connecticut River,
Station. The land
owned land, and on
is generally rural
gently rolling.

Nuclear Power Station is located in the town of Vernon,
County. The 130-acre site is on the west shore of the
jmmediately upstream of the Vernon Hydroelectric

is bounded on the north, south and west by privately-
the east by the Connecticut River. The surrounding area
and lightly populated, and the topography is flat or

Construction of the single 540 megawatt BWR (Beiling Water Reacter) plant
began in 1967. The pre-operational Radiological Environmental Monitoring

Program, designed to measure environmental radistion &nd radioactivity

levels in the area prior to station operation, began in 1970. Commercial
operation began on November 30, 1972.
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sanpliing and monitoring locations are shown graphically on the maps in

b o 1 . - > v - ™ o - T g . po ~ - A4 N -

ihe Vermont Yanke# (Lhemistry Department conducts the radiological
environmental monitoring program They ¢ borne terrestrial
and ground water samples and contract wi C tO coilect all
fish, river water and sediment samples are posted a
retrieved by the Ver nt Yankee Chemistry nd are read out by
the Yankee Atomic Environmental Laboratory

4.1 ng 2

The is designed to allow mparison of ls of radioactivity ir

samples from the area possibly influenced by the plant to levels fou j
areas not influenced by the plant Monitoring locations with the first
zone are calle "indicators." Those within the second zone are lled
*controls." Tt iistinction between the two zones, depending on the type
of sample or e pathw is based on one or more of several factors
such ar site meteorological histor meteorological dispersior
calculations, relative direction from the plant, river flow, and distance
Analysis of survey data from the two zones aids in determining if there i
a .‘.[flfl,:..' jliference etvween the two areas It can alsc neip 11
Gifferentiating between radiocactivity or radiation due t plant release
and that due t ther fluctuations in the environment, such as atmospheri
nuclear weapons test fallout or seasonal variations in the natural
background
Four patl categories are monitored by the REMI They are the Airborne
Waterborne, Ingestion é L ct Radiation Pathways Each of these four {
categories is monitored by the collection of one or more sample media
which are listed below, and bed in more detail in this sectior e

orne FPatl .

Air Particulate Sampling

( al Cartridge adiciodine) Sampling

rborne Patl 3

Ri Vater Sampling




Ground Water Sampling
Sediment Sampling

Ingestion Pathways
Milk Sempling
Silage Sampling
Mixed Crass Sampling
Fish Sampling

Direct Radiation Pathway
TLD Monitoring
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TARLE 4.0

Radiological Frwirormentel Bonitoring Program

(e required by Tech. Spec. Table 3.9.9)*

1. Direct Radiation (TLDs)

2. Airborne  (Particulates

and Radioiodine)

3. Wsterborne
8. Surface Water

b. Ground Water

c. Shoreline Sediment

N.Storm Drain Outfall:
As specified in ODCM,

Colliection Analysis
Number of Rout ine Aralynis Aralynis
Sample Sampl ing Collection Type Frequency
Locations Mode Frequency
40 Cont inuous Quarterly Ganma; Outer Ring - Each TLD
de-dose only, uniess
gaseocus release LCO
was exceeded
5 Cont inuous Semimonthly Particulate Sample:
Gross Beta Each Ssmple
Gamma lgotopic Quartesly Composite
(by location)
Radiolodine
Ceanister:
1-13 Each Sample
2 Downstream: Monthly Gamma Isotopic Each Sample
Automatic Tritium (X-3) Cuarterly Composite
composite.
Upstream: grab.
2 Grab Quarterly Gamma 1gotopic Each Sampie
Tritium (#-3) Each Semple
2 Grab Upstream: Semisnnually. Ganma lsotopic Each Semple

-14~



TABLE 4.1

(cont inued)

Radiologicel Erwirormental Monitoring Prograe

(ee required by Tech. Spec. Teble 3.9.5)*

4. Ingestion
a. Milk

b. Fish

. Vegetation
- Gress sample

- Silage sample

Nominal Number of
Sample Locations

1 et each air
samp! ing station

1 et each milk
sampling station

Collection

Grab

Grab

Grab

Grab

Nominal
Collection

Monthly
(Semimonthly
when on

pasture)
Semianrually

Quarterly when
available

At harvest

Gamma Isotopic
1-131

Gamma jzotopic on
edible portions

Gamma lsotopic

Gamma !sotopic

Analysis
fFrequency

Each sample
Each sample

Each sample

Each sample

Each sampie

* See Technical Specification Table 3.9.3 for complete footnotes.

-15-




TABLE 4.2

Radiologicel Environmental Monitoring Locations (non-TLD) in 1992

Exposure

1. Airborne

2. Waterborne
a. Surface

b. CGround

C.

Sediment

3. Ingestion
a. Milk

Vermont Yankee Nuclear Power Station

Station

Code

AP/CF-11
AP/CF-12
AP/CF-13
AP/CF-14
AT/CF-15
AP/CF-21

WR-11
WR-21

WG-11
wG-12
wG-22

SE-11
SE-12

T™-11
T™-12
T™-13
™-14
T™-15
T™-17
T™-18
T™-19
T™-24

Statjon Description

River Sta. No. 3.3
K. Hinsdale, NH
Hinsdale Substation
Northfield, MA
Tyler iiill Road
Spofford Lake

River Sta., No. 3.3
Rt. 9 Bridge

Plant VWell
Vernon Rursing Well
Skibniowsky Well

Shoreline Downriver

North Storm Drain
Qutfall

Miller Farm
Dominick
Newton Farm
Brown Farm
Gayland Farm
Gaines Farm
Blodgett Farm
Mitchell
County Farm

216

Zone® __(km)

€3 rd bed et bt

L T I I e e e I S

Distance
From
Plant

W W e

et
o

[
(=}
HNwHOO

1.9

SFwoedtNuUwvmO
[ R B s ]

~
~N
w

Direction
From

~flant

SSE

SSE

NNFE
Down-
river

Up-river

On-site
SSE

SSE

SSE

WNW/NW
Y
SE

RNRE



Exposure
Pathway

TABLE 4.2
(continued)

Radiologicsl Environmental Monitoring Locations (non-TLD) in 1992

Vermont Yankee Nuclear Power Station

Station
Code

3. Ingestion, (continued)

b. Fish

c. Mixed
Crass

c. Silage

* J = Indicator Stations; C = Contrel Stations

FH-11
FH-21

TG-11
TG-12
TG-13
TG-14
TG-15
TG-21

TC-11
TC-12
TC-13
TC-14
TC-15
TC-17
TC-18
TC-19
TC-24

Station Description

Vernon Pond
Rt. 9 Bridge

River Sta, No. 3.3
N. Hinsdale, NH
Hinsdale Substation
Northfield, MA
Tyler Hill Rd.
Spofford Lake

Miller Farm
Dominick
Newton Farm
Brown Farm
Gayland Farm
Gaines Farm
Blodgett Farm
Mitchell Farm
County Farm

Distance
From
Plant
Zone® __(km)

1 o
Cc 12.8
1 1.9
1 3.6
1 3.1
1 11.3
I 3.2
C 16.1
1 0.8
1 5.2
1 5.1
b £ |
1 4.7
1 8.2
1 3.4
1 4.0
C 22.%5

Direction
From

—Plant

Upriver

SSE

SSE

NNE

SSE

WNW/NW
sW
SE

RNE

** Fish samples are collected anywhere in Vernon Pond, which is adjacent to the

plant (see Figure 4.1).
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TABLE 4.3

Radiclogical Environmentsl Monitoring Locations (TLD) in 1992
Vermont Yankee Nuclear Power Station

Distance
Station From Plant Direction

Code Station Description Zone® __(km)  From Plant
DR-1 River Sta. No. 3.3 I 1.6 SSE
DR-2 N. Hinsdale, NH 1 3.9 NNV
DR-3 Hinsdale Substation 1 3.0 E

DR-4 Northfield, MA I 11.0 SSE
DR-5 Spofford Lake c 16.3 NNE
DR-6 Vernon Schiwol 1 0.46 WSW
DR-7 Site Boundary SB 0.27 W

DR-8 Site Boundary SB 0.25 SW
DR-9 Inner Ring 1 2.1 N

DR-10 Outer Ring 0 4.6 N

DR-11 Inner Ring 1 2.0 NNE
DR-12 Outer Ring 0 3.6 NNE
DR-13 Inner Ring I 1.4 NE
DR-14 Outer Ring 0 4.3 NE
DR-15 Inner Ring 1 1.4 ENE
DR-16 OQuter Ring 0 2.9 ENE
DR-17 Inner Ring 1 1.2 E

DR-18 Outer Ring 0 3.0 E

DR-19 Inner Ring 1 3.5 ESE
DR-20 Outer Ring 0 5.3 ESE
DR-21 Inner Ring I 1.8 SE
DR-22 Outer Ring 0 3.2 SE
DR-23 Inner Ring 1 1.8 SSE
DR-24 Outer Ring 0 3.9 SSE
DR-25 Inner Ring I 2.0 S

DR-26 Outer Ring 0 3.7 s

DR-27 Inner Ring b 1.0 Ssw
DR-28 Outer Ring 0 2.2 SsW
DR-29 Inner Ring 1 0.7 WsW
DR-30 Quter Ring 0 2.3 sw

-18-



TABLE 4.3
(continued)

Radiclogical Environmental Monitoring Locations (TLD) in 1992
Vermont Yankee Nuclear Power Station

Distance
Station From Plant Direction
Code Station Description Zone® __(km) From Plant
DR-31 Inner Ring 1 0.8 W
DR-32 Outer Ring 0 5.0 wsw
DR-33 Inner Ring 1 0.9 WRW
DR-34 Outer Ring Road 0 4.9 v
DR-35 Inner Ring 1 1.4 WNW
DR-36 Outer Ring 0 4.7 WKW
DR-37 Inner Ring ¢ 3.0 N
DR-38 Quter Ring 0 1.7 NW
DR-39 Inner Ring 1 3.2 NNW
DR-40 Outer Ring 0 5.8 NHW
DR-4&41%* Site Boundary SB 0.38 SSw
DR -&2%% Site Boundary SB 0.60 S
DR-&43%% Site Boundary SB 0.42 SSE
DR -&44%% Site Boundary SB 0.21 SE
DR-45%* Site Boundary SB 0.12 NE
DR-4E** Site Boundary SB 0.29 RNV
DR-&47%* Site Boundary SB 0.51 NNW
DR-4B¥* Site Boundary SB 0.82 KW
DR-49wx Site Boundary SB 0.27 WNW
DR - 50%+* Gov. Hunt House I .34 SSW
DR-51%* Site Boundary SB 0.27 w

I = Inner Ring TLD; C = Outer Ring Incident Response TLD; C = Control TLD:
SB = Site Boundary TLD.

This location is not considered a requirement of Technical Specification Table
3.9.3.

-19.-



TABLE 4.4
Environmental Lower Limit of Detection (LLD) Sensitivity Requirements

Airborne
Particulates Vegetati
Water or Gases Fish Milk on Sediment
Analyeis (pCi/l) (pCi/m3) (pCi/kg) (pCi/l) (pCi/kg) (pCi/kg
-dry)
Grosas-Beta 4 0.01
H-3 3000
Mn-54 15 130
Fe-59 30 260
Co-5%8, 60 15 130
Zn-65 30 260
Zr-Nb-95% 15
I-131 0.07 1 60
Ce-134 15 0.05 130 15 60 150
Ce-137 i8 0.06 150 18 80 180
Ba~-La-140 15 15

(Several explanatory footnotee are given in Tech. Spec. Table 4.12-1.

-20-




TABLE 4.5

Reporting Levels for Radiosctivity Concentrations
In Environmental Samples

Airborne Sediment
Particulates Food (pCi/kg~
Water or Gases Fish Milk Product dry)
(pCi/l) (pCi/m3) (pCi/kg) (pCi/1) (pCi/kg)
Analysis
H-3 20,000+
Mn-54 1000 30,000
Fe-=9 400 10,000
Co-58 1000 30,000
Co-60 300 10,000 3000+*
Zn-65 300 20,000
Zr-Nb-95% 400
I-131 0.9 3 100
Ce~134 30 10 1000 60 1000
Ce~-137 50 20 2000 70 2000
Ra~La-140 200 300

* Reporting Level for drinking water pathways. For non-drinking water, a value of 30,000 may be
used.
#* Reporting Level for grab samples taken at the North Storm Drain Outfall only.

w2 f=
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Figure 4.1 Radiological Environmental Sampling Locations
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5. RARIOLOGICAL DATA SUMMARY TABLES

This section summarizes the analytical results of the environmental samples
which were collected during 1992. These results, shown in Table 5.1, are
presented in a format similar to that prescribed in the NRC's Radiclogical
Assessment Branch Technical Position on Environmental Monitoring (Reference
1). The results are ordered by sample media type and then by radionuclide.
The units for each media type are also given.

The left-most column contains the radionuclide of interest, the total
rumber of analyses for that radionuclide in 1992, and the number of
measurements which exceeded the Reporting Levels found in Table 3.9.4 of
the VYNPS Technical Specifications. The latter are classified as "Non-
routine® measurements. The second column lists the required Lower Limit of
Detection (LLD) for those radionuclides which have detection capability
requirements as specified in the plant’'s Radiological Effluent Technical
Specifications (Table 4.9.3). The absence of a value in this column
indicates that no LLD is specified in the Technical Specifications for that
radionuclide in that media. The target LLD for any analysis is typically
30-40 percent of the most restrictive required LLD. On rare occasions the
required LLD is not met. This is usually due to malfunctions in sampling
equipment, which results in low sample volume. Such cases are addressed in
Section 6.2.

For each radionuclide and media type, the remaining three columns summarize
the data for the following categories of monitoring locations: (1) the
Indicator stations, which are within the range of influence of the plant
and which could conceivably be affected by its operation; (2) the station
vhich had the highest mean concentration during 1992 for that radionuclide;
and (3) the Control stations, which are beyond the influence of the plant.
Direct radiation monitoring stations (using TLDs) are grouped into Inner
Ring, Outer ring, Site Boundary and Control stations.

In each of these columns, for each radionuclide, the following statistical
values are given:

-~ The mean value of all concentrations, with all values that are less
than the g posteriori LLD for that analysis having been converted to

zero, pursuant to footnote (f) of Technical Specification Table
.

- The standard error of the mean.

-28-






TABLE 5.1

RADIOLOGICAL ENVIRONMEKTAL PROGRAN SLUPMARY
VERMONT YAMKEE MUCLEAR POMER STATION, VERNOM, V7
CJANUARY - DECEMBER 1992)

INDICATOR STATIONS STATION WITH HIGKEST MEAN
LA A R B B R B b LA A A A
RAD TONUCL IDES* ME AN ME AN
(NO. ANALYSES) RANGE T RANGE
NON-ROUY I NE )** NO. DETECTES 0 NO. DETECTED®®*

PARTICULATES (AP) UNITS: pli/oubic

CONTROL STATIOWS
L b
ME AN

RANGE

NO. DETECTEL

meter

CRARCOAL FILTERS ! : /oubic meter




TABLE 5.1

RADIOLOGICAL ENVIRONNEETAL PROCEAM S MNARY
VERMONT YANKEE BUCLEAR POMER STATION, VERNON, VT
( JANUARY DECEMBER 1992)

KDICATOR STATIONS STATION WITH HIGHEST MEAM COUTROL STATIONS
FRRERER R RRERR R R D ERPREEERE R R RN
MEAN MEAN KEAK
RANCE ] RANGE RANGE

NO. DETECTEL y NO. DETECTED®®*

IVER NATER (WR), continued




TABLE 5.1

RAD TOLOGCICAL ENVIRONMENTAL PROGRAN SLPINARY
VERMONT YAKKEE WUCLEAR POMER STATION, VERNON, VI
( JAMUARY DECEMBER 1992)

INDICATOR STATIONS STATION WITH WIGHEST MEAN CONTROL STATIONS

iy D T T EERERRERREEEEO TS
ME AN MEAN ML AN
RANGE I EANGE RANGE

PETECTEL C NO. D




TABLE 5.1

RADITOLOGICAL ENVIRONMIETAL PROGRAN SPMALY
VERMORT YANEEE MUCLEAR POMER STATION, VIRME, W
( JAMUAR Y DECEMBER 1992)

STATIONS STATION WITH NIGHESY NEAN CONTROL STAT]ONS

FRRRRRARNRRYRRRERRERSSY LA R R AR L R R R R LA R R bk
RAD 1 ONUCL 1DES™ MEAN ME AN

(NO. ANALYSES) REQUIRED RANGE RANGE
CRON-ROUT [ NE )»* LLD 0. DETECTEL D. NO. DETECTED®®* NO. DETEDY

GROUMD WATER (WC), contimnued UNITS: pli/kg

pLi/kg (ary)

¢

Footrnotes may be




TABLE 5.1

RADIOLOGICAL ENVIRONMENTAL PROGEAM SUMMARY
VERMONT YANEEE MUCLEAR POMER STATION, VERNN, V1
(JANUARY - DECEMBER 1992)

NDICATOR STATIONS STATION WITH NIGHEST MEAN CONTROL STATIONS
L R R R R LA R EERPRRRRRRERERRESY
RAD 1ONUCL IDES® ME AN MEAN ML AN
(NO. ANALYSES REQUIREL RANCE STA EANGE RANGE
CNOK-ROUT INE )» LAD NO. DETECTYED®®* LS NO. DETECTED®®* NO. DEYECTED®®*

MED U SEDIMENT (SE), comt UNITS: pCi/kg (dry)

CS-134 ( &2 50 2 0.0)E 0.0 2 0.0)F NO DATA
» I3 » L 4 ;!
cs-137 ¥, 8 B 1 ( E 2 . 82 0.1)E 2 NO DATA
C 3.4) 2 0 J.6 ¢
v § . . 74/ B0)*
ACTH228 82 £ 2 F 8.9 2 2.5 2 N ATA
¢ A 3.4 3 6.4 11 436 2
» p % » . Y, ;1’

MED UM RILK (TW) UNITS: pCi/kg

SR-89 26 3 C 3 E € 3 (
- P - » & L . & »
SR-9 . - L.8 2 0.9k C :
( 6.¢ 2.5 6.8)E ¢
. - * o &)* . 0 &)°
LS - - ¢ 0.0 3 3 E 3
é ¢ . £E 3 &YE 3
T8 Oé 3 * o 13 Ryw . g Ryw
131 “ . s ¢ 5 1 5 i 4 §
5 §.2)E
* N \d . ( Bye » Bye
" .
$- 134 & " ( 4 03¢ "
. 5 » . 18y v By

MOTE Footnotes mey be found at the ernd of Table




TABLE 5.

RADIOLOGICAL ENVIROMMLKTAL PROGRAM SUMMARY
VERNONT YAMKEE MUCLEAR POMER STATION, WERNON, VI
CIANUARY - DECEMRER 1992)

INDICATOR SETATIONS STATION WITH KIGHEST MEA
ERERRRRARRRERRARREEYS EREERARARERRRRRRRERRRRRY . »
RAD TONUCL I1DES" MEAN i AN
(NO. ANALYSES) REQU I REL ¥ Gt RANGE
(NON-ROUT I RE )** LD O. DETECTEL 0 NO. DETECTED®**

MILK (TH), cont : pCi/kg

Footnotes mey be foud &




TABLE 5.1

RADIOLOGICAL ENVIRONMENTAL PROGRAM SUMMARY
VERMONT YANKEE NUCLEAR POMER STATION, VEREOE, V7
(JAMUARY - DECEMBER 1992)

INDICATOR STYATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
CEPRRRRRERR RN RO R L T R PREREREER AR R RS
RAD TONUCL IDES™ ME AN LI MEAN
(MO, ANALYSES) REQUIREL RANGE S RANGE RANGE
(NOM-ROUTINE )** LD 1I0. DETECTEL C NO. D DETECTED®™"




RADIOLOGICAL EwV

VERMOKT YANKEE MUCLEAR POMER STATION, VERNON, VI
(JAMLARY

INDICATOR STATIONS

EERERSERE AR RN ERRS

KAD JONUCL 1DES™ ME AN
(NO. ANALYSES) IR RANGE
CHON-ROUT IRE )**

FISH (FH),

Foctnotes may be

TABLE 5.1

ROMMENTAL PROGRAN SUPBARY

DECEMBER 1992)

STATION WITH HIGHEST MEAN

LA R B 0 B B R L R R R R0 RS
MEAN

$Ta RANGE

N NO. DETECTED®**

cant

CONTROL STATIONS
PEERRRRERRYLYRERREN
MEAN
RANGE

NO. DETECTED®**




Foctnotes to Table $

The only redionuclides reported in this table ere those with LLD reguirements, t L
redicactivity wes detected, end those that were of some other specisl interest. § this report

for a discussion of other radionuc|ides that were analyzed

Nor-Routine refers to those radionuclides that exceeded the Reporting Levels in Technica
3.9.4.

The fraction of sample analyses yielding detectible measurements (i.e. the concentration is grester than three
times its standard deviatic own | parentheses




TABLE 5.2

ENVIRONMENTAL TLD DATA SUMMARY
VERMONT YANIEE MUCLEAR POMER STATION, VERNON, V1
(JAMUARY - DECEMBER 1992)

OFFSITE STATION

INNER RING TLDs QUTER RING TLDs WITH KIGHEST MEAN CONTROL TiDs

LA R L L ERRAEER AR RN AR R RN PR R A S R R R -y ERERRRERERRRRE S
MEAK WE AN MEAN Mo AN

RANGE RANGE RANGE RANGE

(NO. MEASUREMENTS)”

(NO. MEASUREMENTS)®

(NO. MEASUREMENTS)"

(NO. MEASUREMENTS)”

6.7 2 0.4 6.8 2 0.7 DR-36 7.912 0.6 6.7 2 0.4
5.8-7.9 $.2 - 8.6 7.3 - 8.6 6.4 - 7.2
(8%) (64) (&) (4)

SI1TE BOUNDARY TLD

WITH HIGHMEST MEAN

L e
MEAN

RANGE

(NO. MEASUREMENTS)"

SITE BOUNDARY TLDs
LA R R R RS R R RS S R )
MEAN
RANGE
(NO. MEASUREMENTS)"

DR-45 15.4 2 1.7 8.4 22.3
13.2 - 17.4 6.6 - 17.4
(&) (475

.

-39.

Esch “measurement™ is based typically on querterly readings from five TLD elements,



TABLE 5.3

ENVIRONMMENI AL TLD MEASIREMENRTS
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TABLE 5.3, continued

1950 ERVIROMMERTAL TLD MEASIREMENTS
(Micro-R per Nowr)
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the underlying soil, rock or nearby building materials result in different
radiation levels between one field site and another.

Yipon examining Figure 6.16, as well &s Table 5.2, it is evident that in
.992 station DR-45 had a higher average exposure rate than any other
station. This location is on-site, and the higher exposure rates are due
to plant operations in the immediate vicinity of the TLDs. There is no
significant dose potential to the surrounding populatioen or any real
individual from these sources since they are located on the back side of
the plant site, between the facility and the river. The same can be said

for station DR-46, which has shown higher exposure rates in previous years.
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FIGURE 6.2
GROSS-BETA MEASUREMENTS ON AIR PARTICULATE FILTERS
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FIGURE 6.5
GROSS-BETA MEASUREMENTS ON AIR PARTICULATE FILTERS
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FIGURE 6.7
GROSS-BETA MEASUREMENTS ON RIVER WATER
SEMI-ANNUAL AVERAGE CONCENTRATIONS
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CESIUM-137 IN MILK

ANNUAL AVERAGE CONCENTRATIONE




FIGURE 6.10
STRONTIUM S0 IN MILK
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FIGURE 6.12
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EXPOSURE RATE AT INNER RING, OUTER RING AND CONTROL TLD'S
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Micro-R per Hour

FIGURE 6.16
EXPOSURE RATE AT SITE BOUNDARY TLDS, DR 43-46
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FIGURE 6.19
EXPOSURE RATE AT INNER RING TLDS, DR 17-23 (Odd)
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FIGURE 6.25

EXPOSURE RATE AT OUTER RING TLDS, DR 34-40 (Even)

- -

I — .
1988 1989

1990 1991

Retrieval Date

7
1992

DR-34 Outer Ring
DR-3€ Outer Ring

DR-38 Outer Ring

14179

DR-40 Outer Ring

-6 -



FIGURE 6.26

4 OV

EXPOSURE RATE AT CONTROL TLI




QUALITY ASSURANCE PROGRAM

The quality assurance program at the Yankee Atomic En ital Laboratory
] ITpoOsSes 1) Establish a measure of

ssure the licensee, regulator
agencies and the public that the analytical results are accurate and

O measurement

O

precise; and 2) Identify deficiencies in the sampling an

*
v
"
"
P

process to thc e operations so that corrective actior

s
can be taken Quality assurance is applied to all steps of th
e

e
process, including the collection, r tion, evaluation and reporting of
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r*
&)
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-
»

c
data, as well as the record keeping of the final results Quality control
is & part of the quality assurance program. It provides a
and measure the characteristics of measurement equipment and processes

relative to established requirements

The Yankee Atomic Envirvonmental Laboratory employs a thorough qualit
assurance program to ensure reliable environmental monitoring data The
program includes the use of written, approved and controlled procedures for
all work activities, a nonconformance and corrective action tracking

system, systematic internal audits, audits from external groups, a
laboratory quality control program, and a complete training and retraining
system The Intralaboratory Quality Control program at the Laboratory and
the EPA third party interlaboratory program are discussed in more detai
below Als Cls € is the envir pental TLI Qualitly assurance progra
and the blind plica te quality assurance program conducted by the
Laboratory Qualit treol Audit Committee

7.1 Intralsboratery Quali Contrel Program

The Yankee Atomic Environmental Laboratory conducts an extensive
intralaboratory quali control program to assure the validity and
reliability of non-TLD analytical data Included are the internal process
control program and the National Institute of Standards anc Technolog
(NIST) Measurement Assurance Progran These together comprise about ten te

fifteen percent of the laboratory sample throughput
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quality control program are reviewed by the responsible cogni
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Program, there were 566 analyses for accuracy and 615 for g
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1992 Of the 566 analyses for accuracy reviewed during this period, 98. 6%

met the Laboratory acceptance criteria for accuracy, vhile 1.4% (8 out of
L 2




566 analyses) were identified as outside the Laboratory acceptance
criteria. Of the 615 analyses for precision during 1992, 100% met the
Laboratory acceptance criteria for precision. Table 7.1 shows & summary of
the results of this program.

7.2 EPA Intercomparison Program _ ,
vy

To further verify the accuracy and precision of the Laboratory analyses via
an independent outside third party, the Yankee Atomic Environmental
Laboratory participates in the U.S. Environmental Protection Agency's
Environmental Radiocactivity Laboratory Intercomparison Studies Program for
those available species and matrices routinely analyzed by the Laboratory.
Participation in this program is required by VYNPS Techrnical Specification
3.9.E. Each sample supplied by the EPA is analyzed in triplicate, and the
results are returned to the EPA within a specified time frame. When the
know values are returned to the Laboratory, the Laboratory and EPA results
are then evaluated against specific Laboratory and EPA acceptance criteria.
When the results of the cross-check analysis fall outside of the control
limit, an investigation is made to determine the cause of the problem and
corrective measures are taken, as appropriate. Results of this program are
provided in this report in compliance with Technical Specification 4.9 .E.

For the EPA Intercomparison Program, there were 171 analyses for accuracy
on 96 samples. The samples consisted of water, milk and air particulate
filters. The analyses were for gamma-emitting radionuclides, gross-beta,
strontium, iodine, plutonium and tritium. Table 7.2 shows a summary of the
results for 1992. Of the 171 analyses for accuracy, all met the EPA mean
value control limits. 1In addition to the above, six water samples and six
air particulate filter samples were analyzed for gross-alpha. Since gross-
alpha analyses are not routinely performed as part of the Vermont Yankee
rediological environmental menitoring program, these results are not
reported here.

In 1991, a&s reported in the 1991 Annual Radiological Environmental
Operating Report, & set of Strontium analyses on three water samples
(Laboratory Sample Nos. $97981, $97982 and $97983) did not meet the EPA
mean value control limits. The mean value was 38.6 pCi/l and the EPA
Contrel Limits were from 40.3 - 57.7 pCi/l. The Laboratory investigated
this set of results under Yankee Laboratory Cerrective Action Request YLCAR
ASG-01-92. The sample set was roprocessed, but the Sr-89 results did not
indicate the presence of statistically positive radicactivity since the
achieved Minimum Detectable ceoncentrations (MDCs) were either at or sbove
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of the paired analyses to evaluate precision in Laboratory measurements.

A total of 51 paired samples were subnitted under this program by the five
participating plants during 1992. Paired measurements were evaluated for
26 gamma emitting radionuclides, H-3, Sr-89, Sr-90, '-131 and gross-beta.
All measurements were eveluated, whether the results were considered
statistically positive or not, and whether the net concentration was
positive or negative. Of the 1273 paired duplicate measurements evaluated
in 1992, 1271 (99.8%) fell within the established acceptance criteria.
With the two paired measurements that did not meet the acceptance criteris,
none had radiocactivity that was considered statistically positive. The
results of this program are summarized in Table 7.3 and 7.4.
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TABLIE 7.1

SUMMARY OF .AOCESS CONTROL ANAI SIS RESULTS
January - Decembcr 1992

ACCURACY PRECISION
SAMPLE MEDIA | NUMBER NUMBER
ANALYSES ANALYSES
| NUMBER OF OUTSIDE NUMBER OF OUTSIDE
| ANALVSES | ACCEPTANCE § ANALYSES | ACCEPTANCE
CRITF (1A CRITERIA
AIR CHARCOAL
Gamma 82 0
AIR FILTER
Beta | 221 0
Gamma | 6 0
Strontium | 6 0
MILX
o | T
Iodine | 46 0
Strontium f 31 0
WATER
Gross-Beta | 3 0
Camma | 12 0
lodine | 11 0
Scrontium é 16 0
Tritium | 17 0
SOIL/SEDIMENT
Camma | 56 0
TOTAL 615 0
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TABLE 7.3

‘D DUPLICATE SAMPLES SUBMITTED
uary - December 1992

NUMBER OF PAIREL
SAMPLES SUBMITTED

Fas)

8




TABLE 7.4

SUMMARY OF BLIND DUPLICATE RESULTS
Janusr December 1992

TOTAL ANALYSES®
-
FOOD MARINE
PRODUCT

Sr-89/90

H-3

e s W—

d measurements that did not meet the ac

in parentheses See text for details




LAND USE CENSUS

VYNPS Technical Specification 3/4.9.D requires that a Land
conducted annually bet n the dates of June 1 and Octobe:
identifies the locations ¢ he nearest milk animal and

residence in each of the 16 meteorological sectors within a distance of

five miles of th lan ] 50 identifies the nearest milk animal

(within three miles ¢ n lant) to the point of predicted highest annual

average D/Q value in each o three majocr meteorclogical sectors due tc
elevated releases from the plan k The 1992 land Use Census was

conducted in accordance with the above Technical Specifications

Immediately following the collection of field data, in ¢ iance wit

Technical Specification 6.7 ) losimetric analysis is performed

compa the census ocatior he "Critical Recept " identified ir
™ 4
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9. BUMMARY

During 1992, as in all previous years of plant operaticn a program was
conducted to assess the levels of radiation or radicactivity in the Vermont
Yankee Nuclear Power Station environment. Over 750 samples were collected
(including TLDs) over the course of the year, with a total cf over 7500
radionuclide or exposure rate analyses being performed on them. The
samples included ground water, river water, sediment, fish, milk, silage
and mixed grass. In addition to these samples, the air surrounding the
plant was sampled continuously and the radiation levels were measured
continuously with environmental TLDs.

Lov levels of radicactivity from three sources were detected. Most samples
had measurable levels of K-40, Be-7, AcTh-228 or radon daughter products.
These are the most common of the naturally-occurring radionuclides. Man;
samples (milk and sediment in particular) had fallout radiocactivity fror
atmospheric nuclear weapons tests conducted primarily from the late 1950's
through 1980. Several samples of sediment had low levels of radioactivity
resulting from emissions from the Vermont Yankee plant. These were 2ll
collected at the North Storm Drain Outfall. In &ll cases, the possible
radiological impact was negligible with respect to exposure from natural
background radiation. In no case did the detected levels exceed the most
restrictive federal regulatory or plant license limits for radionuclides in
the environment.
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