
,,
.

..
.

. - . . .. . ..

t

a n

' i

'

,

i,

, t

i i

,

'
,
,

.
,

,

t
.

I

,

VERMONT YANKEE NUCLEAR POWER STATION

ANNUAL RADIOLOGICAL ENVIRONMENTAL

{SURVELLANCE REPORT

January - December'1989

|

!,

1

|
April 1990 s

\

I -

i

k. .

.

D
./

1-

Prepared By:

[ Yankee Atomic Electric Company
" Environmental Engineering Department

580 Main Street
-

Bolton, Massachusetts 01740

ADOCK 0500027,1.''9005030235 900430
PDR

r- R PDu ,

\

l. ,
,

. . - - . + . . - . . , . . .
. s . . . - . . . . . - . - . . . . . - - - - . ~ - - , - ~ . - - - - . - - - ~ - - - - - - -

r



.

s-

J

TABLE OF CONTENTS
s

Entt-

[
LIST OF TABLES.................................................... iii

e

LIST OF FIGURES................................................... iv.

l'. 0 INTRODUCTION...................................................... 1

2.0 ENVIRONMENTAL SURVEILLANCE PR0 GRAM................................. 2

3.0 SUMMARY OF 1989 RADIOLOGICAL ENVIRONMENTAL DATA................... 13

A. Air Particulate............................................... 15

B. Charcoal Filter............................................... 19

C. M11k.......................................................... 21-

D. M ix e d V e g e t a t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

I E. Silage........................................................ 30

F. Groundwater................................................... 33

G. River Water................................................... 371

1 H. Sediment...................................................... 41

I. Fish............................ 4............................ 44

J. Direct Radiation.............................................. 48

I

4.0 QUALITY ASSURANCE PR0 GRAM......................................... 61-

s

5.0 LAN D U S E C EN S U S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

6.0 SUMMARY........................................................... 66 1

7.0 REFERENCES........................................................ 67

I ,

!
i
f

I ,

e

1

|

|
f

1
'

-ii-
iWPP12/26
,

a

I

--- . . . . . . _



, ,

m.

&

LIST OF TABLES

! Number Illin Eage -
L.

2.1 ' Radiological Environmental Surveillance-Program............. -3
.

2.2 Radiological Environmental Surveillance Locations........... 4

2.3 Environmental Direct Radiation Monitoring Locations......... 5

3.1 Summary of Direct Radiation Measurements - 1989............. 51

4.1 Intralaboratory and EPA Interlaboratory Results - 1989...... 63

5.1 1989 Land Use Census Results................................ 65

I
.

I
,

I i.
'

|
4

|

| q

l
,

,''{.
,

- '!
-

1

|
:

.-

r -iii-
WPP12/26

:

( |
|

t

|:j
'



_- -_-_ - ___ - _

_

I
LIST OF FIGURES

I 1

Number Title Et&t

2.1 Environmental Radiological Monitoring Locations in Close ,

iProximity to P1ant.......................................... 7

I 2.2 Environmental Radiological Monitoring Locations Within
5 Kilometers of P1ant....................................... 8

2.3 Environmental Radiological Monitoring Locations Greater
8 Than 5 Kilometers from P1ant................................ 9

2.4 TLD Locations in Close Proximity to Plant................... -10
!I ]2.5 TLD Locations Within 5 Kilometers of Plant.................. 11

2.6 TLD Locations Greater than 5 Kilometers from Plant.......... 12

3.1 Gross-Beta Measurements of Air Particulate Filters.......... 16 1

.

3.2 Cesium-137 in M11k.......................................... 22

i

3.3 Strontium-90 in M11k........................................- 23:

I
,

.I
3.4 Cesium-137 in Mixed Vegetation.............................. "27 1

3.5 Gross-Beta Measurements of Ground Water.....................- 34

1
3.6 Gross-Beta Measurements of River Water...................... 38

1 3.7 Cesium-137 in Fish.......................................... 45 |
1

. 3.8 Exposure Rate at Indicator TLDs, DR 01-04, 06, 50........... 53
,

=

Exposure Rate at Site Boundary TLDs, DR 07-08, 41-44........ 543.9

3.10 Exposure Rate at Site Boundary TLDs, DR 45-49, 51........... 55

.I
,

3.11 Exposure Rate at Inner Ring TLDs, DR 09-23 (odd)............ 56

3.12 Exposure Rate at Inner Ring TLDs, DR 25-39 (odd)............ 57

3.13 Exposure Rate at Outer Ring TLDs,'DR 10-24 (even)........... 58 q
:

3.14 Exposure Rate Outer Ring TLDs, DR 26-40 (even)..............- 59 ]
:

3.15 Exposure Rate at Control TLD, DR 05......................... 60 !
i

I

-iv-

WPP12/26
!

-.

| i



_ _ _ _ _ _ .

. .

.. .. . .. .. . . .. . . .

I
| 1.0. 2NTRODUCTION

'I
The radiological environmental surveillance program at the Vermont

~

Yankee Nuclear Power Station has been designed and carried out with specific
objectives in mind. They are as follows: ;

i

To provide an early indication of the appearance or accumulation of I
'

-

any radioactive material in the environment caused by the operation
,

of the nuclear power station. !

- To provide assurance to regulatory agencies and the public that the
istation's environmental impact is known and within anticipated

I limits.

1
- To verify the adequacy and proper functioning of station effluent

- '|
controls and monitoring systems.

;

To provide standby monitoring capability for rapid assessment of-

risk to the general public in the event of unanticipated or
accidental releases of radioactive material.

During 1989, as in the past, Aquatec Inc., collected all of the

I aquatic environmental samples, while the plant Chemistry staff collected the.
bulk of the terrestrial environmental samples (including ground. water) and the
environmental thermoluminescent dosimeters (TLDs) for direct radiation
measurements. After the initial processing, all samples were sent to.the

;

Yankee Atomic Environmental Laboratory in Westborough, Massachusetts for
further processing and radionuclide analysis. TLDs were also sent to this
laboratory for processing.

This report is a summary of the findings of the Radiological |

Environmental Surveillance Program for 1989. It is being provided in

compliance with plant Technical Specification 6.7,0.3.
.

-1-
WPP12/26 i

|
|

.. .



-

2.0 RADIOLOGICAL ENVIRONMENTAL SURVEILLANCE PROGRAM

!

{ In this section. Table 2.1 summarizes the surveillance program as

required by plant Technical Specification 3.9.C. Table 2.2 lists the sampling '

~ stations and their specific locations with distances measured from the plant
stack. Given in Table 2.3 are distances and directions relative to the center

I Iof the Turbine Building for all TLD locations. The sampling' locations are
shown on maps in Figures 2.1 through 2.3 and the TLD locations are shown on

the maps in Figures 2.4 through 2.6.

I

I !
,

i

1
-

1

i 1

1

I
'

I

|

-2-

WPP12/26



_ _ _
- . .

. _ -

r
p

I '-Table 2.1 |

Radiological Environmental Surveillance Program
ygrmont Yankee Nuclear Power Station

.

I Media Sampling Frequency Required Analyses i

'
' Semimonthly (2) Gross beta'$ Air Particulate (AP) -

Quarterly Composite Gamma spectroscopy.5 -

'
Semimonthly (2) Iodine-131Charcoal Filter (CF) -

Monthly (6) Gamma spectroscopy,Milk (IN) -

16 dine-131

Quarterly (1) Gamma spectroscopyMixed Vegetation (TG) -

Silage (TC) - Annually (3) Gamma spectroscopy

Quarterly Gamma spectroscopy H-3Groundwater (WG) -

Monthly (5) Gamma spectroscopyRiver Water (WR) -
'

Quarterly Composite' .H-3-

~

Semiannually Gamma spectroscopySediment (SE) -

Semiannually Gamma spectroscopyFish (FH) -

Quarterly Integrated gamma dose (4)i Direct Radiation (DR) -

I
~g

.I
#-

Collection f reque: cy dependent upon availability of samples during winter.(1)
g (2) Weekly, when main plant stack ef fluent release rate of Iodine-131 is t

g equal to or greater than 0.1 uC1/sec. i

(3) Collected at harvest time in reasonable proximity to specified location;
subject to availability.

- (4) Outer ring TLDs - De-dose quarterly unless gaseous release LCO was ,

exceeded in period.
(5) Composite sample collected over month at downstream location. ,

(6) Semimonthly when milk animals are identified as'being on pasture.

-3-I WPP12/26
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Table 2 2

Radiolonical Environmental Surveillance Locations

(~ Egrmont Yankee Nuclear Power Station

Distance
From Plant Direction-

1
Station Code Stack From Plant

.(ticAia - S ta . No . ) Sj;ation DescriptiDD long* (km) Stack

AP/CF/TG-11 River Station No. 3.3 1 1.9 SSEi AP/CF/TG-12 N. Hinsdale, NH 1 3.6 NNW

AP/CF/TG-13 Hinsdale Substation 1 3.1 E
,

AP/CF/TG-14 Northfield, MA 1 11.3 SSE- '

I AP/CF/TG-15 Tyler Hill Road 1 3.2 WNW

AP/CF/TG-21 Spofford Lake, NH 2 16.1 NNE

I
TM-11 Miller Farm 1 0.8 WNW j
2 -12 Dominick 1 5.2- E ,

2-13 Newton Farm 1 5.1 SSE |
W -14 Brown Farm 1 2.6 S' l

E-16 Tall Oaks Farm 1 4.7 WNW
.

2-20 Rauney Farm 2 17.0 N

WG-11 VY Plant Well 1 On-Site--

WG-12 Vernon Nursing Well 1. 2.0 SSE
WG-21- Brattleboro C. C. 2 12.1 NNW

WR-11 River-Station No. 3.3 1 1.9 Downriver
WR-21 Rt. 9 Bridge -2 12.8 Upriver

FH-11 Vernon Pond l' -On-Site--

FH-21 Rt. 9 Bridge 2 12.8 Upriver j

i SE-11 Shoreline Downriver 1 0.8 On-Site
,

SE-12 N. Storm Drain outfall 1 0.15 On-Site i

TC-11 Miller Farm 1 0.8 WNW

I
1

TC-12 Dominick 11 5.2 E j

TC-13 Newton Farm 1 5.1 SSE
TC-14 Brown Farm 1 2.6 S <

l TC-16 Tall Oaks Farm 1 4.7 WNW i

TC-20 Ranney Farm 2 17.0 N

1 i
4

* 1 = Indicator Station; 2 = Control Station. ,

I -4-
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:
"Table 2'.3

Environmental Direction Radiation Monitorine Locations
Vermont Yankee Nuclear Power Station

'

i
'

Distance- Direction. )
;

.

From Center From

I of Turbine Center- |

Station CDde Building- of Turbine a

(Media - Sta. No.) Station Description Zone * (km) ..lulldipA. - ]

DR-1 River Station No. 3.3 I 1~ 6 SSE
'

DR-2 N. Hit.sdale NH I: 3.9 NNW- i 1

DR-3 Hinsdale-Substation I 3.0 .E j

.
DR-4 Northfield, MA I 11.0 SSE

: DR-5 Spofford Lake, NH 0 16.3 NNE i

DR-6 Vernon School I 0.46- WSW I,

DR-7 Site Boundary SB 0.27 W 1I DR-8 Site Boundary SB- 0.25 .SW -l

DR-9 . Inner Ring I 2.1 N l
..

DR-10 Outer Ring 0 4.6 N- |I DR-11 Inner Ring I .2.0 NNE l
DR-12 Outer Ring 0 3.6- NNE

DR-13 Inner Ring I 1.4| NE

.I-
DR-14 Outer Ring 0 4.3 NE

DR-15 Inner Ring I 1.4 ENE- !

DR-16 Outer Ring 0 2.9 ENE'

DR-17. Inner Ring I- : 1. 2 - E
,I DR-18 Outer Ring O. 3.0 E- |

DR-19 Inner Ring- I 3.5. ESE

DR-20 Outer Ring 0. 5.3- ESE-. j

:I . DR-21 Inner. Ring I 1.8 SE 'j
DR-22 Outer Ring 0. 3.2 SE |
DR-23 Inner Ring I 1.8' SSE'

i

.I-
DR-24 Outer Ring 0 3.9 SSE j
DR-25 Inner Ring I 2.0 S

'

| DR-26 Outer Ring 0 3.7 S

'g - DR-27 Inner Ring I '1.0 SSW

g- DR-28 Outer Ring 0 2.2 SSW ;

DR-29 Inner Ring I 0.7 WSW
' DR-30 Outer Ring 0 2.3 SW

DR-31 Inner Ring I 0.8- W
' DR-32 Outer Ring 0 5.0- WSW=

| DR-33 Inner Ring I 0.9 WNW. 3
DR-34 Outer Ring 0 4.9 'WI DR-35 Inner Ring I 1.4 WNW
DR-36 Outer Ring 0 4.7 WNW-

I '

i

-5- '
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I ;

-Igble 2.3 ;

- (Continued)
*

Environmental Direction Radiation Monitoring Locations
Vermont Yankee Nuclear Power Station;,

i ,

Distance Direction'

I '

From Center From
of Turbine Center'

,

| Station Code Building. of Turbine
(Media - Sta. No.) Station Description Zone * (km) Building

|
'

'

DR-37 Inner Ring I 3.0 NW

|m DR-38 Outer Ring 0 7.7 NW

| g' DR-39 Inner Ring I 3.2 NNW

j _DR-40 Outer Ring 0 5.8' NNW

: DR-41 Site Boundary SB 0.38 ~SSW
'

.

DR-42 Site Boundary SB 0.60 -S

i- DR-43 Site Boundary SB- 0.42 SSE

DR-44 Site Boundary SB 0.21 SE. -t

-g- DR-45 Site Boundary SB' O.12- NE-

:g DR 46 Site Boundary SB 0.29- NNW f
'

DR-47 Site Boundary' SB 0.51 NNW

! DR-48.- Site Boundary SB 0.82 NW
SB :0.27 WNW

.
DR-49 Site Boundary

_

-

,

|
DR-50 Governor Hunt House I 0.34 SSW

DR-51 Site Boundary SB .0.27 W- -;'

1

'I ,

|I j

I 1
-

I
_

I ' ' '""" " " ' o - o"*- " " > se - - - e-7-
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I
3.0 EUfEARY OF 1989 RADIOLOGICAL DNIRONMENTAL DA'IA

The following pages summarize the analytical results of the
environmental samples which were collected during 1989. Each environmental
media category is presented as a separate subsection. A discussion of the
sampling program and results is followed by a table which summarizes the ,

year's data for each category. At the top of each table are listed the units
of measurement for each medium. The left hand column contains the'

radionuclide which is being reported, total number of analyses of that
radionuclide, and the number of measurements which exceeds ten times the
yearly average of control measurements. The latter are classified as
"non-routine" measurements. The next column lists the Lower Limit of

*

Detection (LLD) for those radionuclides which have detection capability
requirements specified in Technical Specification Table 4.9.3.

I Those sampling stations which are adjacent to the plant and which could
conceivably be affected by the operation of Vermont Yankee are calledI " indicator" or " Zone 1" stations. Distant stations, which are beyond plant

influence are called " Control" or " Zone 2" stations. Direct radiation (TLD)
monitoring locations are subdivided into site boundary, inner ring, and outer
ring (emergency response) stations.

I A set of statistical parameters is calculated for each radionuclide.
This set of statistical parameters includes separate analyses for (1) theI indicator stations, (2) the control stations, and (3) the station having the<

highest annual mean concentration for that radionuclide. For each of these

three groups of data, these parameters are as follows:
|

o The mean value of all concentrations.

g o 1,e st.nea,e e,,or of the mean.

~ ' " " ' " " ' " ' ' " " ' ' " " " ' " " "I
I -13-
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I
The number of positive measurements (a concentration which isoI greater than the a_posteriori LLD for that analysis) divided by the |

total number of measurements.

I |
Each single radioactivity measurement datum in this report is based on j

a single measurement and is reported as a concentration plus or minus a one
standard deviation uncertainty. The quot.ed uncertainty term represents only |

the random uncertainty associated with the radioactive decay process (countingI ,

statistics), and not the propagation of all possible uncertainties in the !

analytical procedure.
!

- t

Pursuant to Technical Specification Table 4.9.3 (Footnote f), any j

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 .

5

is reported in the tables of this section, values less than the A PQ11stiori
*

LLD for the analysis are reported as zero.

,

E i

4

E
I

I -

I -

L

n
t :

I
|

E -14-
|

L. WPP12/26
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I
A) Air _fAtlihlAltI

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 held for at least 100 hours before being analyzed for
gross-beta activity (indicated as CR-B in tables) to allow for the
decay of' radon daughter products. Quarterly composite air filtersI from each location are analysed for gamma emitting radionuclides.

Gross-beta counts (Figure 3.1) showed random fluctuation throughout
1989 at indicator stations and controls, thereby indicating that

any plant contribution was negligible. Several unusually low
concentrations in 1989, as shows. in Figure 3.1 were due to unknown

I causes. Each of the low measurements was confirmed with a
recount. Naturally occurring Be-7 was also detected on all

quarterly composite samples.

There were two interruptions in the air particulate sampling
program during 1989. During the period irom December 27, 1988 to
January 10, 1989, the pump at Station AP-14 ran only the first
11.5 days out of a 14-day period. The pump was replaced. On
May 30, 1989, it was discovered that the sample at Station AP-15 !

had not been put back into service af ter sample collection on
May 16, 1989. Consequently, no sample existed for the period
May 16, 1989 to May 30, 1989 at that location.

!
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_

l (NVIRONMENTAL RAD 1050CitAL PROGRAM $Las4ARY
| VERMONT TANI,[[ NUCLEAR POJER $1All0N, VERNON, VI
|

(JANUARY DICtMBit 1989)

MEDIUM: Alt FAkilCULAtt Uhlite PCl/CO. M

. INDICATOR STAfl0NS $1A110N WitM MIGNI$f MEAN CONTROL $1A110N$
...eeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeee++e eeeeeeeeeeeeeese

AAD10NUCLIDE$ MEAN 91EAN MEAN

I (NO. ANALTS!$) Rt0UlttD RANGE STA. RANGE RANGE

(NONakOU11Nt)* LLD NO, DtttCTEDH NG. NO. Dtf ECit0" NO. DEf tCTED"
............. ........ ..................... .......................... .....................

I GR B (161) .01 ( 2.3 0.1)t 2 11 ( 2.4 0.2)E 2 ( 2.2 s 0.1)E +2
( 0) ( 6.1 41.5)t 3 ( 1.0 + 4.2)E 2 ( 1.0 + 3.5)t at

| *(134/134)* *( 27/ 22)* *( 22/ 27)*

I bt*7 ( 24) ( 4.7 0.2)t *2 13 ( $.2 s 0.5)E .2 ( 4.8 e 0.4)t 2
( 0) ( 3.2 6.1)E .2 ( 4.4 - 6.0)t *2 ( 4.1 * 5.8)t *2

*( 20/ 20)* *( 4/ 4)* *( 4/ 4)'

I MN 54 ( 24) ( 0.0 t 0.0)E 0 ALL touAL ( 0.0 s 0.0)t 0
( 0)

*( 0/ 20)' *( 0/ 4)*

Co 58 ( 24) ( 0.0 s 0.0)t 0 ALL EQUAL ( 0.0 a 0.0)t 0
( 0)

'( 0/ 20)* *( 0/ 4 )*

f! 59 ( 24) ( 0.0 a 0.0)E O ALL EQUAL ( 0.0 a 0.0)E O
( 0)

't 0/ 20)* *( 0/ 4)*
..I Co 60 ( 24) ( 0.0 s 0.0)t 0 ALL E00AL ( 0.0 s 0.0)E D

( 0)

*( 0/ 20)* *( 0/ 4)*I 2N 65 ( 24) ( 0.0 s 0.0)E O ALL EDUAL ( 0,0 a 0.0)t 0
( 0)

*( 0/ 20)' *( 0/ 4)'

2R 95 ( 24) ( 0.0 1 0.0)! O ALL EQUAL ( 0.0 s 0.0)E O

*( 0/ 20J' *( 0/ 4 )*

AG 110M( 24) ( 0.0 a 0.0)! O ALL touAL ( 0.0 t 0.0)t 0 l

( 0)

*( 0/ 20)* *( 0/ 4)*

*
NON ROVilNE Rif tR$ 10 INI NUMitR OF $!FARATE MEASUREtIENil WrlCH Wkt GREATER

THAN TEN (10) TIMES INE AVIRAGE BACKGROUNO FOR THE MRIOD Of 1NE ttPORT.
" 1NE f RAC110N OF $4M;'Lt ANALYSES YllLDING DtitCTA8LE MEASUREMENil

(I.t. e3 STD OtVI All0NS) l$ INDICATED WITH *( )*.

-1*l-
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ENVlkONMtWTAL RADIOLOGICAL PROGRAM SLNMART
VIRM'*f T AWKit WUC& tat Kh4R $1Atl0W, YtkWON, VT

(JANUART * btttM$tt 1989)

I MEDIUM: Alt FARTICULAft UNIT 8 Pt!/CV. M

INDICATOR STAT 1068 $1Afl0N WitM MIGHt$1 NEAN CONikOL STAfl0NS

:5 .................. ......................... ................

kAt10NUCLIDI$ MtAN MtAN MtAN

- (NO. AhAlf$ll) tt0JittD kANat $fA. RANGE RANGt

(NON*kouilWE)* LLD N0. DtittitD'' NO. NO. DtittitD*' NO. DtitCitD*'
.

............. ........ ..................... .......................... .....................

RU 203 ( 24) ( 0.0 a 0.0)t 0 ALL touAL ( 0.0 s 0.0)E D*

( 0)
*( 0/ 20)* *( 0/ 4)*

5 au '06 ( 24) ( 0.0 s 0.0): 0 Att ieuAt ( 0.0 s 0.0)E O

3 ( 0)

|
'( 0/ 20)* *( 0/ 4)*

I $8 124 ( 24) ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)! 0
( 0)

*( 0/ 20)* *( 0/ 4)*

CS 134 ( 24) .05 ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)t 0
( 0)

*( 0/ 20)* *( 0/ 4)*

t$ 137 ( 24) .06 ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)t 0
( 0)

*( 0/ 20)* '( 0/ 4)*

$A+140 ( 24) ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)E D
( 0)

*( 0/ 20)* *( 0/ 4)*

Ct+141 ( 24) ( 0.0 s 0.0)E O ALL touAL ( 0.0 s 0.0)E O
( 0)

*( 0/ 20)' *( 0/ 4)*

CL 144 ( 24) ( 0.0 s 0.0)t 0 ALL EQUAL ( 0.0 s 0.0)t 0
( 0)

*( 0/ 20)* *( 0/ 4 )*

TH 232 ( 24) ( 0.0 s 0.0)g 0 ALL LRJAL ( 0,0 s 0.0)E O

*( 0/ 20)* *( 0/ 4 )*

* NON*kOuilWE R1,Us 10 THE NUMett 0F SEPARATE MEASUktMtWil WICH WEkt GREhitR

I THAN f tN (10) TIMts THE AvtRAGE BACKGRouMD FOR THE PERIOD OF THE REPORT.
** THE TRAtil0N OF SAMPLE ANALY$t$ YlELDlWG DtitCTABLE MEA $UREMEWil

(1.E. '3 sfD DtvlA110NS) 18 INDicAf t0 WITH *( )*.

I
I

-10-

E



|

'

'

B) Chareoni Filters
|

|
Charcoal filter cartridges are situated in series with the air
particulate glass-fiber filters. Monitoring stations were
established at a total of six locations (five are required by

Technical Specifications). Five of these are indicators and one is-I a control. Charcoal filters from the air sampling stations were

collected and analysed bi-weekly for I-131 activity.

During 1989, no 1-131 was detected on charcoal filters.

There were two interruptions in the charcoal filter sampling
program during 1989. During the period from December 27, 1988 to
January 10, 1989, the pump at Station CF-14 ran only the first
11.5 days out of a 14-day period. The pump was replaced. On

i May 30, 1989, it was discovered that the samples at Station CF-15
had not been put back into service af ter sample collection on
May 16, 1989. Consequently, no sample existed for the period
May 16, 1989 to May 30, 1989 at that location.

E

I
I
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(Nvit0NMENTAL kAD10 LOGICAL PROGRAM SUMMARY
VikMONT TAWKI( NUCLtAt POWtt $1AtION, VikWON, VT 1

(JANUAtt . DtttMhtt 1989)

MEDIUM: CHARCOAL f!Litt UNiis PCl/CV. M
i

INDICATOR $1Afl0N$ $1Afl0N WITH HIGNili MEAN CONikOL $f Afl0N$ i

I -eseeeeeeeeeeeeeese seesseeeeeeeeeeeeeeeeeese sesseeeeeeeeeeee y

kAD10NUCLIDE$ MtAN MEAN MtAN
,

(ND. AhALYtt$) tt0ViktD kAhot $1A. AAhot RANGE ;

I (NON * RWilht )* LLD WD. DittCitD*' WO. NO. DtitCitD" WO. DtitCitD*' '

j............. ........ ..................... .......................... .....................

;

i.131 (161) .07 ( 0.0 s 0.0)t 0 ALL teUAL ( 0.0 s 0.0)E O {

I ( 0)
*( 0/1H)e *( 0/ 27)*

f
,

h

I NON RWilNE ktfit$ 10 THE NUM8it OF StFAtAft MEASUREMENT $ WHICH WthE OkthttR*

THAN ItN (10) flMt$ THE AVttAGE BAttGROUND FOR THE PitlED OF tnt' REPORT.
*

'

'

THE FRACfl0N OF $AMPLt ANALY$t$ ff!LDlWG DtitCTABLE MEASUttMENTS**

(1.E. e3 $fD DEVI A10N$) It INDICAf tp Wif M *( )*.
,

:

I ;

4

.

,

I :

I
,

I .
,

I
|

I'
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|I
C) tiill,I

Milk samples were collected ard analyzed monthly for low level

I 1-131 and gamma-emitting radionuclides. Monthly samples were
composited quarterly and analyred for Sr-89 and Sr-90 (not a
Technical Specification requirement). Semi-monthly sampling was

done at Stations 2-14 and 3-20 when the cows were on pasture.
q

I In January of 1989, .the Coombs Farm (m-15) was sold at auction,
leaving no dairy animals to provide samples. It was replaced by

the Newton Farm (m-13), where samples had previously been
collected on a regular basis. As a result of the Land tise Census
in 1989, the Dominick location was added to the milk sampling
program (for goat milk). Due to limited availability, samples will
only be collected there as available.

Detectable concentrations of Cs-137 and Sr-90 were measured in milk
samples submitted from the indicator and control locations. As
shown in Figures 3.2 and 3.3, concentrations were similar to those '

<g
s detected in previous years. The detected levels are consistent

with those measured in cow milk at other New England locations.
Such levels have been well documented and are attributed to fallout
from nuclear weapons tests, although Cs-137 levels after May 1986
were elevated somewhat due to Chernobyl-related fallout.
Dif ferencer between dairy f arms can be attributed to dif ferences in
feeding practices between farms.

In addition to these radionuclides, naturally occurring K-40 was
detected in all samples. No 1-131 was detected in any of the
samples.

-21- i
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l

i

I !
INVIRONMENTAL R Off.0GICAL Pt0044M SWIMAtf f,

YtkMDNT TAhtt! WUCLEAP POJtt $1Atl0N, VikNON, Vi i

(JAWUARY * DECIM81R 1989)

[MEDIUM: MILE Unit $t l'C1/EC

f
.

INDICATOR $1Atl0N8 sfAtl0N Wifit klGNtti MEAN CONTROL $1Atl0N$ [
eeseesse><eeseeeee s eseeeeeeeeeeeee**eeeeeeee seeeeeeeeeeeeese t

RADIDWUCLIDit setAN MEAN MEAN

I ('a0. ANAlf6LS) kt0VitID RANQ(. STA. AANGE kANOC i

(WON ROU11Nt)* LLD #0. DtitCitD** WO. WO. DtitCitD** WO. DtittitD** !

j............. ........ ..................... .......................... .....................

f$R 89 ( 21) ( 0.0 s 0.0)t 0 ALL teUAL ( 0.0 s 0.D)E 0
'

( 0)
*( 0/ 17)* *( 0/ 4)*

I
,

SR*90 ( 21) ( 1.8 s 0.4)t 0 12 ( 4.1 s 0.5)t 0 ( 2.1 : 0.2)E O i

( 0) ( 0.0 - 4.2)t 0 ( 1.9 - 2.8)t 0 |

*( 10/ 17)* *( 1/ 1)* *( 4/ 4)* !

Dia? ( 74) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E O '

( 0)
'

*( 0/ 56)* *( 0/ 18)*

- K 40 ( 74) ( 1.3 s 0.0)! 3 12 ( 1.9 : 0.0)E 3 ( 1.3 s 0.0)E 3 ,

( 0) ( 1.0 - 1.9)E 3 ( 1.9 - 1.9)E 3 ( 1.2 + 1.4 )E 3
*( $6/ 56)* *( 2/ 2)* *( 18/ 18)*I t

MN 54 4 7.) ( 0.0 s 0.0)t 0 ALL EQUAL ( 0.0 a 0.0)E O
( 0)

*( 0/ 56)* *( 0/ 18)*

Co 58 ( 74) ( 0.0 s 0.0)E D ALL teUAL ( 0.0 s 0.0)t 0 *

( 0)

I *( 0/ $6)* *( 0/ 18)*
r

| FE*$9 ( T4) ( 0,0 s 0.0)t 0 ALL t0 VAL ( 0.0 t 0.0)t 0
'

( 0)
*( 0/ $6)* *( 0/ 18)*

|

| CO-(.0 ( 74) ( 0.0 s 0.0)I C ALL EQUAL ( 0.0 a 0.0)t 0

I ( 0)

*( 0/ 54)* *( 0/ 18)*
i

*

L 2N 65 ( 74) ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)t 0
( 0)

>

*( 0/ 56)* *( 0/ 18)*

-

* NON kOU11NE Rtitt$ 10 THf WWittR OF SEPARAft MEASUREMENT 5 WHICH WERE GREATER
_ 1hAN TEN (10) 11Mts THE AVERAGE BACKGROUND FOR TMt PERIOD OF tnt kEFORI.

| ** THE FRACTION OF SAMPLE ANALY$tt YttLDING DtitCTABLE MEASUREMENTS
^

(1.E. >3 STD DEVIAfl0NS) l$ INDICATED WlfM *( )*.

f
L

F 1

L.,
'
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I i

(NVIRONMENTAL kAD10 LOGICAL PROGRAM SiAIMARY

VERM3NT TAWKtt WUCLEAR POWER $1All0N, VikWOW, VT f
(JANUARY * DECEM$lt 1969) >

-

MEDIUM: MILK Unit $t PCl/KG

INDICATOR $1AT10NS sf Atl0N Wif N Wl0Nt$1 NEAN CONTROL $fAfl0N$
.................. ......................... ................

RAD 10NUCLIDE$ MtAN MEAN MEAW j

(WO. AhAlt$ts) kt0VittD RAhot $fA. kANQt RANGE
'

(NON kauflWI)* LLD Wo. DtitCitD" WO. NO. DtitCitD" WO. DtittitD" >

............. ........ ...................... . ........................ .....................

!

tt.95 ( 74) ( 0.0 s 0.0)t 0 ALL fouAL ( 0.0 a 0.0)t 0

( 0)

*( 0/ 56)* *( 0/ 18)*

RU 103 ( 74) ( 0.0 a 0.0)t 0 ALL touAL ( 0.0 a 0.0)t 0
( 0)

*( 0/ 56). *( 0/ 18)* f
RU 106 ( 74) ( 0.0 s 0.0)t 0 ALL toVAL ( 0.0 a 0.0)t 0 >

( 0)

*( 0/ 56)* *( 0/ 18)* -

I 131 ( 74) 1. ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)t 0 ,

*( 0/ 56)* *( 0/ 18)*

CS 134 ( 74) 15. ( 0.0 a 0.0)E D ALL t0UAL ( 0.0 s 0.0)! 0 I
( 0) -

*( 0/ $6)* *( 0/ 18)*

C$*137 ( 74) 18. ( 7.5 s 2.9)t .1 12 ( 7.3 a 2.8)r 0 ( 0.0 t 0.0)E O
,

( 0) ( 0.0 - 1.0)E 1 ( 4.5 - 10.1)E O
*( 7/ 56)* *( 2/ 2)* *( 0/ 18)* '

!
: BA 140 ( 74) 15. ( 0.0 t 0.0)! O ALL touAL ( 0.0 a 0.0)I O "

5
( 0)

*( 0/ 56)* *( 0/ 18)*

t Ct.141 ( 74) ( 0. 0 .* 0.0)I O ALL 20UAL ( 0.0 0.0)E O
( 0)

,

*( 0/ 56)* *( 0/ 18)* I

,

CE 144 ( 74) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E D
( 0)

*( 0/ $6)* *( 0/ 18)* ,

*
WON ROUTINE k! Fit $ 10 THE Intetti Of StPARAft MEASUREMtW1$ WNICH WERE GREAftt

THAN f tN (10) TIMES THE AVERAct BACKGROUND FOR THE Pitl00 Of THE REPORT.
|**

THE FRAtt10N Of $ AMPLE ANALT$t$ YitLDING DfitCTAtLt MEASUREMENT $ 1

(1.E. >3 $tD DEVI At 0N$) l$ INDICAttD WITN *( )*. [

>
.

!

i

-2s-

|
|
.



+

A

D) Mixed Venetationw

a

Mixed vegetation samples were collected during May, July, and%

September from the six air sampling locations. Samples were not

available during the winter months. The vegetation consisted of
various types of grasses and were analyzed for gamma emitting
nuclides. The results of the gamma spectroscopy analysis on each.

I
sample showed that, in addition to naturally occurring Be-7 and
K-40 on all samples, Os-137 was detected on one sample. The level
detected in 1989 is consistent with those measured in previous

I years, as shown in rigure 3.4,-and are believed to be caused by
nuclear weapons testing fallout that has persisted in the
environment. The highest measured VLlue at Station TG-11 is less
than two percent of the reporting level for Cs-137 in vegetation

'

given in Technical Specification Table 3.9.4.

I .

I

I

I

I

|

|

|
I
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FIGURE 3.4;

CESIUM-137 IN MIXED GRRSSES
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II
f utlhe*4hi AL LADIOLD;ICAL PROGRAM $Lae%RY ,

VERM:*f TAWKtt WVCLEAR POWik $1A110N, VikWON, VTI (JANUARY DtCtMDit 1999)

Mt01UM: MixtD VfLETAtl0N UNitti PCl/KG Wtf !

INDICATOR $1Afl0N$ $1Atl0N WlIN NIGNE$f MEAN CC*1ROL $1Af!Oh8
eeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeee. ................

I RADIONUCLlDI$ MEAN MEAN MEAN ,

(ND. ANAlfSt$) Rt0VILED RANGt $1A. RANGt RANGt
I

(NDN ROU11Nt)' LLD WO. DtitCfED" WO. WO. Dt1iCTE0" WO. Dti!CfED"
|............. ........ ..................... .......................... .....................

I !

St F ( it) ( 1.3 a 0.2)E 3 12 ( 2.4 a 0.7)t 3 ( 1.5 s 0.9)t 3 }
( 0) ( 3.5 38.8)t 2 ( ).6 3.9)E 3 ( 5.7 32.7)t 2

't 15/ 15 P '( 3/ 3)' *( 3/ 3P ;

I L

K 40 ( 18) ( 5.3 a 0.4)t 3 14 ( 5.8 1.3)t 3 ( 5.5 s 0.7)t 3 -[
( 0) ( 3.1 - 7.2)t 3 ( 3.3 7.2)r 3 ( 4.3 6.8)E 3 i

'( 15/ 15)* *( 3/ 3)* *( 3/ 3P !

MN*$4 ( 18) ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)E O

*( 0/ iSP '( 0/ 3 )'

C0 58 ( 18) ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)t 0
( 0)I *( 0/ 15)' *( 0/ 3)*

Ft 59 ( 18) ( 0.0 s 0.0)E O ALL touAL ( 0.0 s 0.0)t 0 f
'

( 0)I 't 0/ OF *( 0/ 3)*
*

'

C0 60 ( 18) ( 0.0 s 0.0)t 0 ALL tou(L ( 0.0 s 0.0)E O
( 0)

*( 0/ 15 P *( 0/ 3P

IN 65 ( 18) ( 0.0 s 0.0)t 0 ALL EQUAL ( 0.0 s 0.0)t 0

( 0)

,

'( 0/ 15 F *( 0/ 3)*
| 1R 95 ( 18) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E OI ( 0)

*( 0/ 15)* *( 0/ 3 )* ,

"
AG 110M( 18) ( 0.0 s 0.0)E O ALL teUAL ( 0.0 s 0.0)E O

( 0)

7 *( 0/ 15)* *( 0/ 3)* ;

L
1

*
* WON ROUTINE REFER $ 10 THE HLMBER OF SEPARAff MEASUREMEWi$ WHICH WERE GREATER

THAN f tN (10) flMt$ INE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.
" THE FRACIl0N OF SAMPLE ANALY$t$ YltLDING DEftCIABLE MEASUREMENTS

(1.E. >3 $fD DEVIA110NS) l$ INDICATED WITH *( )*.
~

'
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A INylRONMENTAL RADIOLOGICAL PROGkAM StamART

VERMONI TANKit NUCLEAR POWER STAf!0N, VERNON, VT

(JAWuARY . DictMett 1989)-

MIDluM WiktD VtCtIA110N UNII$t PCl/KG WEI

INDICATOR $1A110NS STAtl0N WifM N!GHt$f MEAN CONikOL $1Afl0N$
.............eeee. .....eeeeeeeeeeeeeeeeeeen ..eeeeeeeeeeees.

1 RADIDWUCLlDtl MEAN MEAN MEAN

(No. ANALY6tl) RIOUIRfD RANQt $1A. RANGE RANGE

(NON.ROUTlWE)* LLD No. DtittitD*' N0. WO. DtitCTED** WO. DtitCitD*'
............. ........ ..................... .......................... .....................

RU 103 ( 18) ( 0.0 s 0.0)E O ALL tauAL ( 0.0 a 0.0)E 0

*( 0/ 15)* *( 0/ 3)*

RU 106 ( 18) ( 0.0 s 0.0)E D ALL teuAL ( 0.0 s 0.0)E O
( 0)

I *( 0/ 15)* *( 0/ 3)*

l'131 ( 16) 60. ( 0.0 s 0.0)t 0 ' ALL toVAL ( 0.0 s 0.0)t 0

( 0)

1 't 0/ 15)* *( 0/ 3)*

Cl 134 ( 18) 60. ( 0.0 s 0.0)E O ALL toVAL ( 0.0 s 0.0)t 0

I
( 0)

*( 0/ 15)* *( 0/ 3)*

C$ 137 ( 18) 80. ( 2.3 a 2.3)E 0 11 ( 1.1 e 1.2)7 1 ( 0.0 s 0.0)t 0

I
( 1) ( 0.0 - 3.5)t 1 ( 0.0 + 3.5)t 1

*( 1/ 15)* *( 1/ 3)* *( 0/ 3)*

EA*140 ( 18) ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s - 0.0)E D

"I ( 0)

*( 0/ 15)* *( 0/ 3)*

CE*141 ( 18) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E O

I ( 0)

't 0/ 15)* *( 0/ 3)*

I
CE 144 ( 18) ( 0.0 s 0.0)E 0 ALL touAL ( 0.0 s 0.0)E O

( 0)

'( 0/ 15)* '( 0/ 3)*

I 1N 232 ( 18) ( 0.0 s 0.0)E 0 ALL touAL ( 0.0 s 0.0)E O
( 0)

*( 0/ 15)* *( 0/ 3)*

* WON.RouilWE REFERS TO THE NLMBER OF $tPARATE MEASUREMENTS WHICH WERE GREATER

THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR INE PERIOD OF THE REPORT.

I
** TML FRAC 110N OF SAMPLE ANALYtt$ YttLDING DtitCIASLE MEASUREMENTS

(1.E. >3 STD DEVIAtt0NS) 18 INDICATED WitM *( )*.

1
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E) Silage

Silage samples were collected at the milk sampling stations during
October of 1989. Each sample was analyzed for gamma-emitting

radionuclides and I-131.

I in January of 1989, the Coombs Farm (TC-15) was sold at auction,
thereby removing itself from the milk and silage sampling program.

I It was replaced by the Newton Farm (TC-13), where samples had

previously been collected. '

Naturally occurring Be-7 and K-40 were detected in all silage
samples. No man-made radionuclides were detected in any of them.

I .

I
I
I
I

I
I
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| (WVIRONMENTAL kAD10 LOGICAL Pk0 GRAM S@mAtY
~

VthMDNT TAWK!! NUCLtAR PDJEt STA1|0N, VtkWON, VI

(JANUAtf . DECtMBtk 1999)
.

MEDIUM: $1 Lact UNIf$t PCl/KC WI

INDICA 10t $1&fl0N$ $1Afl0N Wlf H HIGHT $f MEAN CONikOL $1Afl0N$
eeeeeeeeeeeeeeeeee eeeeeeee+++++eeeeeeeeeee. eeeeeeeeeeeeeeee

.I kADIONUCLIDtl MEAN MEAN NEAN

(NO. ANALittl) RioulttD kANGE $1A. kANGt RANGE

(NON kovilWE)* LLD me. DtittitD** WO. Wo. DtitCTED** No. DtitCitD**

I-
............. ........ ..................... .......................... .....................

DE*7 ( 5) ( i.2 s 1.2)E t 20 ( 9.0 1.2)E 2 ( 9.0 e 1.2)t 2
( 0) ( 0.0 4.8)E 2

*( 1/ 4)* *( 1/ 1)* *( 1/ 1)*

t AD ( 5) ( 1.3 0.1)t 3 20 ( t.3 a 0.t)E 3 ( t.3 e 0.8)t 3
( 0) ( 1.1 1.4)t 3

*( 4/ 4)* *( 1/ 1)* *( 1/ 1)*

MN 54 ( 5) ( 0.0 a 0.0)t 0 ALL touAL ( 0.0 s 0.0)t 0

*( 0/ 4)* *( 0/ 1)*

C0 58 ( 5) ( 0.0 t . 0.0)t 0 ALL touAL ( 0.0 s 0.0)t 0
( 0)

I- *( 0/ 4)* *( 0/ 1)*

fI 59 ( $) ( 0.0 a 0.0)t 0 ALL touAL ( 0.0 s 0.0)t 0

'1
( 0)

|*( 0/ 4)* *( 0/ 1)*
~'

Co 60 ( 5) ( 0.0 t 0.0)E O ALL t0UAL ( 0.0 t 0.0)t 0
( 0)

*( 0/ 4 )* *( C/ 1)*

2N 65 ( 5) ( 0.0 s 0.0)t 0 ALL toual ( 0.0 a 0.0)t 0
( 0)

*( 0/ 4)* *( 0/ 1)*

ZR 95 ( 5) ( 0.0 a 0.0)t 0 ALL touAL ( 0.0 s 0.0)E 0
( 0)

*( 0/ 4)* *( 0/ 1)*

AG 110M( 5) ( 0.0 a 0.0)E O ALL touAL ( 0.0 s 0.0)E D
( 0)

*( 01 4)* *( 0/ 1)*

* NON ROUTINE Rif tt$ 10 THE NUMett OF $EPARATE MEASUREMENTS WHICH Wikt OREATER
ThAN f tW (10) 11MES THE AVERAGE b4CKGRMUND 70R THE Pttl0D OF THE REPORT.

** THE FRACT!DN OF SAMPLE ANALY$tt YllLDlWG DtitCIABLE NEASUREMEN18
(l.t. e3 $10 DEylATIONS) 18 |NDICAltD WITH *( )*.
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I
| (WVikONMENTAL RADIOLOGICAL PROGRAM lumART

'g VIRMONT TAWK!! WDCLtAt PChltt $1A1 ION, VEkNON, VT

(JAWuAtT . DittM6tk 1969)

MEDIUM: SILAGE Uhl18: PCl/KG WET

I INDICATOR $1Afl0h8 $1Atl04 WITN NICMt$1 NEAN CONTROL $1A110kl
.................e ........................e ...co.eeeeeeeee.

I kAD10kUCLIDt$ atau M AN MtAN

(NO. AhALT$tl) Rt0J1RLD RANGE $1A. RANot RANGE

(NON 00L'11Nt)* LLD #0. DtitCitD** N0. NO. DtittitD** NO. DtitCitD**
............. ........ ..................... .......................... .....................

RU 103 ( 5) ( 0.0 s 0.0lt 0 ALL teuAL ( 0.0 a 0.0)E 0
( 0)

*( 0/ 4)* *( 0/ 1)*

RU 106 t 5) ( 0.0 s 0.0)t 0 Att touAL ( 0.0 s 0.0)t 0
( 0)

*( 0/ 4)* *( 0/ 1)*

l'131 ( 5) 60, ( 0.0 s 0.0)! O Att touAL ( 0.0 s 0.0)t 0
( 0)

, .( 0, 4,. .( 0, ,,.

Ct 134 ( 5) 60. ( 0.0 s 0.0)E D ALL touAL ( 0.0 s 0.0)E O

*( 0/ 4)* *( 0/ 1)*

C$+137 ( 5) 80 ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)E D
( 0)

I *( 0/ 4 )* *( 0/ 1)*

RA 1&D ( 5) ( U.0 s 0.0)E O ALL touAL ( 0.0 s 0.0)E O
( 0)

I *( 0/ 4)* *( 0/ 1)*

Ct 141 ( 5) ( 0.0 s 0.0)t 0 ALL toual ( 0.0 s 0.0)! O

I ( 0)
*( 0/ 4)* *( 0/ 1)*

.

tt.144 ( 5) ( 0.0 s 0.0)E O ALL touAL ( 0.0 s 0.0)! 0

I ( 0)

*( 0/ 4)* *( 0/ 1)*

TM 232 ( 5) ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)E D

I ( 0)

*( 0/ 4)* *( 0/ 1)*

* NON t(UllNE R!FERS TO THE NUMBER OF SEPARAft HEAtuttMENTS WHICM WERE GREATER
THAN TEN (10) 11M[$ THE AVERAGE SACKGROUND FOR INE Pitt0D Of THE ttPORT.

** THE FRAcil0N OF $ AMPLE ANALT$tt TIELDlWG DtitCIABLE NEAtuttMEN18
(i.t. >3 $10 DEVI A110NS) 18 INDICAf t0 WITN *( )*.
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I |
F) croundwater

Groundwater grab samples were collected from two indicator (only
one is required by Technical Specifications) and one control |

istation on a quarterly basis. These samples were analyzed for H-3
and gamma-emitting radionuclides. Additionally, gross-beta

!analyses were performed, although'they are not required.
i

The gross-beta concentrations at WG-11 have been' elevated'since
'

1987. No explanation for these levels has been found, although a
problem with low well-water levels and moving to a new well may
have caused a change in naturally-occurring radioactivity.

,

'
Elevated radium levels are suspected, as confirmed by a sample

I
collected in August of 1988. No other gamma-omitting radionuclides ,

or 11-3 were detected in groundwater during this time, however.

f
f

I
>

|
i

I
|

! [
,

?

b
'

F
,

i

|. ;

:
t

,

'
,
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(NVIRONutNTAL RADIOLOGICAL PROGRAM $@ MARY
^

YtRMONT TAWKtt WUCLEAR POWER $1Afl0N, VERNON, VI

(##JART * DECENS!R 1989)

MEDIUM: GROUND WAltR UNIT $t PCl/KG

INDICA 10R $1Afl0NS $1Afl0N W11N NICHt$f MEAN CONikOL $1Afl0Ns
.................. ......................... eeeeeeeeeeeeeeee

I RAD 10WUCLIDE$ MtAu MtAN MtAN

(NO. ANALY$tl) RioVIRED DANGE STA. RANGE RANGE

(NON ROuilNE)* LLD #0. DtittitD'* WO. #0. DtitCTED** N0. DtitCTED**
............. ........ ..................... .......................... .....................

W GR t ( 12) 4 ( 4.4 0.9)E 0 11 ( 6.5 s 0.7)E O ( 3.9 a 3.9)E .1
( 4) ( 1.9 - 8.6)t 0 ( 5.4 - 4.6)E O ( 0.0 - 1.6)E 0

*( 8/ 6)* *( 4/ 4)* *( 1/ 4)*

DE*7 ( 12) ( 0.0 a 0.0)E O ALL toUAL ( 0.0 s 0.0)t 0
( 0)

I *( 0/ 8)* *( 0/ 4)*

MN 54 ( 12) 15. ( 0.0 s 0.0)t 0 s ALL touAL ( 0.0 a 0.0)E O

*( C/ 8)* *( 0/ 4)*

Co 58 ( 12) 15. ( 0.0 t 0.0)t 0 ALL toVAL ( 0.0 s 0.0)E O
( 0)

I *( 0/ 8)* *( 0/ 4)*

FE'59 ( 12) 30. ( 0.0 s 0.0)E O AtL EouAL ( 0.0 a 0.0)E O
( 0)

*( C/ 8)* *( 0/ 4)*

Co 60 ( 12) 15. ( 0.0 a 0.0)t 0 ALL toVAL ( 0.0 s 0.0)E 'O

I ( 0)
*( 0/ 8)* *( 0/ 4)*

2N 65 ( 12) 30. ( 0.0 a 0.0)E O ALL touAL ( 0.0 a 0.0)E D

I ( 0)
*( 0/ 8)* *( 0/ 4)*

2R 95 ( 12) 15. ( 0.0 a 0.0)! O ALL toVAL ( 0.0 t 0,0)I 0

( 0).

*( 0/ 1)* e( 0/ 4)* !

I
AC 110N( 12) ( 0.0 a 0.0)t 0 ALL touAL ( 0.0 a 0.0)E O

( 0)

*( 0/ 8)* *( 0/ 4)*

* NON ROUTINE Rif tt$ To tht NUMatt 0F SEPARAf t MEASUREMEN18 Wh!CH Wtti GREAf tR
ThAN IEN (10) flMtt THE AVERAGE SACKGROUND FOR THE PERl(D OF THE REPORT.

** THE FRAtil0N OF SAMPLE ANALYtts YlELDING DtitCTABLE MEASUREMENTS
(1.E. 83 STD DEVIAll0NS) l$ INDICATED WITN *( )*.

|

|
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I I

INVIROWNENTAL RADIOLOGICAL PROGRAM $UMMARY

I YERM3NT YANKEE WuCLEAR POWER $1AT10N, VERNON, \1

(JANUARY * DECEMBER 1989)

MEDILM: Ga0UND WATER UN!fla PC!/KG |

I ?
1

r

j INDICAf0R STAtl0NS $1Afl0N WITH NIGNE$1 MEAN CONTROL STAfl0N$

eeneeensensesse eeeeeeeeeenneeseesseees seesenennene

RADIONUCLlDE$ h(AN MEAN MEAN

(NO. ANALY$tt) RfoulRED RANGE STA. RANG ( RANGt

(WON ROU11Nt)* LLD NO. DEf!CTED" NO. NO. DtitCTED" WO. DtTECTE0"
|............. ........ ..................... .......................... .....................

RU 103 ( 12) ( 0.0 s 0.0)E O ALL teUAL, ( 0.0 s 0.0)E O |

*( 0/ 8)* *( 0/ 4)* i

RU 106 ( 12) ( 0.0 s 0.0)E O ALL touAL ( 0.0 s 0.0)t 0 .

I
( 0)I *( 0/ 8)* *( 0/ 4)* i

1 131 ( 12) ( 0.0 s 0.0)E O ALL LOUAL ( 0.0 s 0.0)t 0

I ( 0) ,

*( 0/ 8)* *( 0/ 4)* i

>

C5 134 ( 12) 15. ( 0.0 s 0.0)t 0 ALL touAL ( 0.0 s 0.0)E 0
fI ( 0)

*( 0/ 8)* *( 0/ 4)*

'
CS 137 ( 12) 16. ( 0.0 s 0.0)E 0 ALL toVAL ( 0.0 s 0.0)t 0

I '( 0)
*( 0/ 8)* *( 0/ 4)*

'

,

BA 140 ( 12) 15. ( 0.0 a 0.0)f 0 ALL toVAL ( 0.0 s 0.0)t 0I ( 0)

*( 0/ 8)* *( 0/ 4)*
I .

j CE 141 ( 12) ( 0.0 s 0.0)E 0 ALL touAL ( 0.0 s 0.0)E 0
( 0) '

*( 0/ 8)* *( 0/ 4 )*

I CE 144 ( 12) ( 0.0 s 0.0)E 0 ALL toVAL ( 0.0 s 0.0)t 0
( 0)

*( 0/ 8)* *( 0/ 4)* .

I N3 ( 12) 3000 ( 0.0 s 0.0)E 0 ALL E0 VAL ( 0.0 s 0.0)E O I

( 0)

*( 0/ 8)* *( 0/ 4)*

* NON ROUTINI REFER $ TO THE NUMBER OF SEPARATE MEASUREMENil WHICH WEtt GREAftR

TNAN f tN (10) TIMES THE AVERAGE BACKGROUND IOR THE PERIOD OF THE REPORT.

I ** THE FRAC 110N OF SAMPLE ANALY$t$ fitLDlWG DETECTABLE MEAWWEMEN1$

(1.t. >3 STD DEV!Afl0NS) !$ INDICATED WITH *( )*. s

I
3 .se.

'

I :

- . .- __ . - - . .
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1
G) River Water

River water is analyzed monthly for gamma-emitting radionuclides
and gross-beta (not required by Technica1' Specifications). The
monthly samples are composited and analyzed for H-3 on a quarterly
basis. A composite sampler is used at Station WR-11 and grabI sr.mples are taken at Station WR-21.

Gross-beta radioactivity was detected in most samples during 1989.
Considerable fluctuation in gross-beta levels at both the indicator
and control 1ccations over the past nine years is evident in
Figure 3.6. The mean value, however, for the indicator stations
was similar to that of the control station and to that of previous

years, indicating that those radionuclides detected are not-due to
plant operations, but are due to naturally occurring radioactivity.

- On three occasions during 1989, the automatic composite sampling
system did not function properly. On April 25, 1989 the sample was
discovered to be out of order. It was repaired and put back in
service on May 22, 1989. Daily grab samples were collected during
that period. On October 18, 1989, the sample was again found to be
out of order. It was repaired and put back into service on
October 20, 1989. Again, daily grab samples were collected during
that period. On December 12, 1989, the sampling. lines were found
to be frozen, with no sample being collected. This was caused by a
tripped circuit breaker in the sampling shed, which shut off the
heat. The breaker was reset and the sample was put back in
operation on December 14, 1989. There were no liquid discharges
from the plant during any of the above time periods."

-37-
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SL20ERY
YERMONT TANKEE NUCLEAR POWER ST ATION, VERNON, VT

(JANUARY . DECEMBER 1989)

|. MEDIUNI RIVER WATER UNITS: PCl/KG

INDICATOR STAfl0NS STAfl0N WITH NIGNEST MEAN CONTROL STATIONS
.................. ......................... ...eeeeeeeeeee .

RADIOWUCLIDES MEAN MEAN MEAN

.I (NO. ANALTSES) REQUIRED RANGE STA. RANGE RANGE'

No. NO. DETECTED - No. DETECTED **
................... ".......(NON+ ROUTINE)* LLD 100. DETECTED"

.................................. ........ .....................

Ga t ( 25) 4 ( 1.7 : 0.2)E 0 11 ( 1.7 s 0.3)E 0 ( 1.5 0.3)E D
( 0) ( 0.0 2.8)E 0 (. 0.0 2.8)E D ( 0.0 . -2.7)E O

*( 11/ 13)* *( 10/ 12)* *( 9/ 12)*

I |

BE*7 ( 25) ( 0.0 a 0.0)E O ALL teUAL ( 0.0 s 0.0)E. O
I ( 0)

*( 0/ 13)* *( 0/ 12)*

I- MN 54 ( 25) 15. ( 0.0 a 0.0)E O ALL EQUAL ( 0.0 s 0.0)E O
( 0)

*( 0/ 13)* *( -0/ 12)*

I
|C0 50 ( 25) 15. ( 0.0 s 0.0)E 0 ALL EQUAL ( 0.0 s 0.0)E O-

( 0) j
*( 0/ 13)* *( 0/ 12)*

FE 59 ( 25) 30. ( 0.0 s 0.0)E O ALL EcuAL ( 0.0 s . 0.0)E 0

*( 0/ 13)* *( 0/.12)*

Co 60 ( 23) 15. ( 0.0 s 0.0)E O ALL EQUAL .(- 0.0 : ~0.0)E O
S ( 0)

*( 0/ 13)* *( 0/-12)*

2N 65 ( 25) 30. ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 a 0.0)E D
( 0)

- *( 0/ 13)* *( 0/ 12)* |
1

2R*95 ( 25) 15. ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E O

I ( 0) !

*( 0/ 13)* *( 0/ 12)*
1

'

I
I AG 110M( 25) ( 0.0 s 0.0)E D ALL EQUAL .( 0.0 s 0.0)E 0.

( 0)
,

*( 0/ 13)* *( 0/ 12)*
!

.

* NON ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER

TNAN TEN (10) TIMES THE AVERAGE BACKrA0VND FOR THE PERIOD OF THE REPORT.

** THE FRACTION OF SAMPLE ANALYSES YlELO!NG DETECTABLE MEASUREMENTS

(l.E. >3 STD DEVIATIONS) IS INDICATED WITH *( )*.

-39-
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I
ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMART|

. VERMONT YANKEE WCLEAR POWER STAfl0N, VERNON, VT

(JANUARY . DECEMBER 1999)

MEDIUMa RIVER WATER UNITS: PCl/KG

I INDICATOR STAfl0NS STAT 10N WITH NIGd!$1 MEAN CONTROL STATIONS
eeeeeeeeeeeeeeeeee **eeeeeeeeeeee**eeeeeeeee seeeeeeeeeeeeeee

I RADIONUCLIDE$ MEAN MEAN MEAN

(NO. ANALY$ES) REQUIRED RANGE STA. AANGE RANGE

(NON ROUTINE)* LLD No. DETECTED ** 20. '40. DETECTED ** No. DETECTED **
............. ........ ..................... .......................... -.....................

RU 103 ( 25) ( 0.0 s 0.0)E O ALL EoVAL ( 0.0 s 0.0)E 0
( 0)

*( 0/ 13)* *( 0/ 12)*

RU 106 ( 25) ( 0.0 s 0.0)E 0 ALL EQUAL ( 0.0 s 0.0)E 0 |
( 0) i

*( 0/ 13)* *( 0/ 12)* !

I i
I.131 ( 25) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 - 0.0)E -~ 0 [

( 0) |

*( 0/ 13)* *( 0/ 12)*

Cs 134 ( 25) 15. ( 0.0 s 0.0)E D ALL EQUAL ( 0.0 s 0.0)E O ;

.

( 0) ]
*( 0/ 13)* *( 0/ 12)*

Cs 137 ( 25) 18. ( 0.0 a 0.0)E O ALL EQUAL ( 0.0 s 0.0)E ' 0

*( 0/ 13)* *( 0/ 12)*

BA 140 ( 25) 15. ( 0.0 a 0.0)E O ALL EQUAL ( 050s 0.0)E 0
( 0)

1
,

'*( 0/ 13)* *( 0/ 12)*

CE 141 ( 25) ( 0.0 2 0.0)E O- ALL EQUAL ( 0.0 s 0.0)E O !
'

( 0)| *( 0/ 13)* -*( 0/ 12)*- !

CE 144 ( 25) ( 0.0 s 0.0)E 4 ALL EQUAL -( 0.0 s 0.0)E 0-
.

( 0) .

*( 0/ 13)* *( 0/ 12)* !

H3 ( 8) 3000. ( 0.0 2 0.0)E O ALL EQUAL ( 0.0 s 0.0)E D

I ( 0)
{*( 0/ 4)* *( 0/ 4)* j

'.
* 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. I

**
THE FRACTION OF $ AMPLE ANALYSES YlELDING DETECTABLE MEASUREMENTS

(I.E. >3 STD DEVIATIONS) IS INDICATED WITH *( )*.

!
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H)- Sediment

| During 1989, sediment samples were collected from=two locations in-
May and October. Each sample was analyzed for. gama-emitting

:

radionuclides. One grab sample was collected _at Station SE-11 and
23 grab samples at Station SE-12 during May. During October, one
was again collected at SE-11 and-18 at SE-12.

"

Cesium-137 was detected in all samples. Since'there were no liquid

releases during 1982 through 1989, it can be concluded that the. 1

levels of Cs-137 in 1989 sediment samples were due to nuclear- .l-

weapons testing fallout, as has been' discussed'in previous Vermont 1
Yankee Radiological Environmental Surveillance Reports.._This is:
-further supported by the fact.that similar. levels have in the|past-
been detected at Station SE-21, a control station, and at control
locations at other power plants. Low levels of~Co-60 have been-
detected in many samples collected at Station SE-12 (N. Storm Drain' a

l Outfall) during 1989 and in previous years. _The activity is 1
1

localized to a small area anc is due to plant operations. 'This
subject has been discussed in previous reports.

It should be noted here that the statistics _given in the following
table are heavily weighed toward Station SE-12,-since 41'of the ;

.

} 43 samples were collected there. No Co-60 was detected at Station- |
J SE-11. !

i

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

most samees.

,

!
- -41-
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY

iI VIRONT TAWKEE NUCLE AR POWER STA110N, VERNON, VI j

| (JANUART DECEMBER 1989) i

MEDIUM: SEDIMENT UNIIS: PCl/KG DRY

I
INDICATOR STATIONS STAfl0N WITM MIGHEST MEAN CC* TROL STAfl0NS !
.................. ......................... ................

RADIONUCLIDES MEAN MCAN MEAN- I
. (NO. ANALYSES) REQUIRED RANGE STA. RANGE RANGC ;j

(WON * ROUTINE)* LLD h0. DETECTED ** . No. NO. DETECTED ** No.- DETECTED **
............. ........ ..................... . ........................ .....................

SE 7 ( 43) ( 1.8 0.5)E 2 12 (. 1.9 0.6)E 2 NO DATA

( 10) ( 0.0 - 1.2)E 3 ( 0.0 - '1.2)E 3 -i
*( 10/ 43)* *( 10/ 41)*

K 40 ( 43) ( 1.3 3 0.0)E 4 12 ( 1.4 0.0)E 4 NO DATA. j

. ( 0) ( 1.0 - 1.6)E 4 ( 1.0 *. 1.6)E 4 !

*( 43/ 43)* *( 41/ 41)*

MW'54 ( 43) - ( 0.0 a 0.0)E D ALL EQUAL NO DATA j
( 0) i

*( 0/ 43)* 1

CO 58 ( 43) ( 0.0 2 0.0)E O ALL EQUAL NO DATA
( 0)I *( 0/ 43)*

FE 59 ( 43) ( 0.0 a 0.0)E D ALL EQUAL NO DATA

I ( 0) 'i
*( 0/ 43)*

iC0 60 ( 43) ( 5.5 0.9)E 1 12 ( 5.8 1.0)E 1 NO DATAj ( 24) ( 0.0 - 2.1)E 2 ( 0.0 - 2.1)E 2 j
g *( 24/ 43)* *( 24/ 41)* 1

IZN 65 ( 43) ( 0.0 2 0.0)E O ALL EQUAL N0 DATAI ( 0)

*( 0/ 43)*
]

2R*95 ( 43) ( 0.0 2 0.0)E O ALL EQUAL NO DATA .j
( 0) '

*( 0/ 43)*

AG 110M( 43) ( 0.0 2 0.0)E 0 ALL EQUAL No DATA
( 0)

*( 0/ 43)*

~

j
*

NON ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER

THAN TEN (10) TIMES THE AYERAGE SACKGROUND FOR THE PERIOD OF THE REPORT.
**

THE FRACTION OF SAMPLE ANALYSES YlELDING DETECTA8LE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH *( )*.

-

l

.
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ENVIRONMENTAL RADIOLOGICAL PROGRAM Sul04 ART

VIRMONT TANKEE NUCLEAR POWER STAtl0N, VERNON, VT

(JANUART * DECEMBER 1969)

MEDIUM SEDIMENT UNITS: PCl/KG DRY

l INDICATOR STAfl0NS STATION WITH MihMEST MEAN CONTROL STATIONS

5 .................. .................. ..... ................-

kAD10NUCL!DE$' MEAN MEAN MEAN

(NO. ANALYSES) REQUIRED RANGE STA. RANGE RANGE ,

. (NON ROUTINE)* LLD No. DETECTED ** No,' No. DETECTEP** NO. DETECTED"- '|
............. ........ ..................... .......................... .....................

1

RU 103 ( 43).. ( 0.0 a 0.0)E D ALL EQUAL NO DATA

( 0)
*( ' 0/ 43)*

RU 106 ( 43) ( 0.0 t 0.0)E O ALL EQUAL No DATA
;

( 0)
'

*( 0/ 43)*

l 131 ( 43) ( 0.0 t 0.0)E O ALL EQUAL NO DATA

-( 0)
*( 0/ 43)*

CS 134 ( 43) 150. ( 0.0 a 0.0)E O ALL EQUAL No DATA
( 0)

i

I*( 0/ 43)*

CS 137 ( 43) 180. ( 2.3 a 0.1)E 2 12 ( 2.3 4 0.1)E 2 NO DATA .!

( 42) ( 0.0 - 3.9)E 2 ( 1.0 - 3.9)E 2 .' |
*( 42/ 43)* *( 41/ 41)* j

!

-i
3A.140 ( 43) ( 0.0 t 0.0)E O ALL ECWL .No DATA !

( 0)

*( 0/ 43)*

CE 141 ( 43) ( 0.0 2 0.0)E 0 ALL EQUAL NO DATA
'

( 0)

*( 0/ 43)*

CE*144 ( 43) ( 0.0 t 0.0)E O ALL EQUAL No DATA j
( 0) l

*( 0/ 43)*

i
TM 232 ( 43) ( 9.4 1 0.3)E 2 11 ( 1.0 * 0.0)E 3 NO DATA

( 0) ( 6.0 - 13.8)E 2 ( 10.0 - 10.5)E 2
*( 43/ 43)* *(''2/ 2)*

- !

*
WON ROUTINE REFERS TO THE NUM8ER OF SEPARATE MEASUREMENTS WWICH WERE GREATER !

TNAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT. |**
THE FRACTION OF SAMPLE ANALYSES YlELDING DETECTA8LE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS IN01CATED WITH *( )*.

-43-
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I) Eish

Fish samples were collected from two-locations during May'and again _

in October of 1989. Each sample consisted of mixed fresh water
species, generally perch and bass. All were analyzed _for
gamma-emitting radionuclides. Cesium-137 was detected in roughly
equal concentrations at both indicator and' control location. The
levels are similar to those in past years (see Figure 3.7) and are-

consistent with well-documented environmental levels caused by

nuclear weapons testing fallout. No other radionuclides wereI detected except for naturally-occurring K-40.
-;

3
~

i o
!

,

I
i

,

-

I .

;

I !
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ENVIRONMENTAL RADIOLOGICAL PROGRAM Supe 4ARY

VERMONT YANKEE NUCLEAR POWER STA110N, VERNON, VI

(JANUARY . DECEMBER 1969)

MEDIUM: FISH UNITS: PCl/KG WET

'

INDICATOR $1Afl0NS $1Afl0N W11N HIGNEsf MEAN CONTROL STAllONS
eeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeee

RADIONUCLIDES M(AN MEAN MEAN

g (NO. ANALYSES) REQUIRED RANGE $1A. AANGE RANGE

(NON ROUTINE)* LLD NO. DETECTED ** No. NO. DETECTED ** NO. dei!CTED**
............. ........ ..................... .......................... .....................

St.7 ( 4) ( 0.0 s 0.0)E O 'ALL EQUAL ( 0.0 s 0.0)E D
( 0)-

*( 0/ - 2). - *( 0/ 2)*

I K 40 ( 4) ( 2.5 0.3)E 3 11 < 2.5 s 0.3)E 3 ( 2.4 0.1)E 3
( 0) (- 2.2 2.8)E 3 ( 2.2 2.8)E 3 ~( 2.3 2.5)E 3

1
*( 2/ 2)* *( 2/ 2)* *( 2/ 2)*

MN 54 ( 4) 130. ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E O !

( 0)

*( . 0/ 2)* *(.0/ 2)*

C0 58 ( 4) 130. ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 '0.0)E 0-
~

*( 0/ 2)* *( 0/ 2)*
IFE 59 ( 4) 260. ( 0.0 s 0.0)E 0 ALL EQUAL. ( 0.0 s 0.0)E 0

( 0)

I *( 0/ 2)* *( 0/ 2)*

Co 60 ( 4) 130. ( 0.0 s 0.0)E 0 ALL EQUAL ( 0.0 s 0.0)E ' 0

I
( 0)

*( 0/ 2)* *( 0/ 2)*- .

,

!
ZN 65 ( 4) 260. ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E O- 1

l ( 0) '

*( 0/ 2)* *(.0/ 2)* .

!
ZR 95 ( 4) ( 0.0 s 0.0)E D ALL EQUAL ( 0.0 s 0.0)E O

l ( 0) I

*( 0/ 2)* *( 0/ 2)*

AG 110M( 4) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 a 0.0)E O ~ ;

( 0) |
*( 0/ 2)* *( 0/ 2)*

* NON ROUTlWE R!fERS TO THE lA24BER Of SEPARATE MEASUREMENTS WHICH W RE GREATER

THAN TEN (10) TIMES THE AVERAGE SACKGROUND FOR THE PERIOD OF THE REPORT.

** THE FRACT!DN OF SAMPLE ANALYSES YlELolNG DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIAfl0NS) 18 INDICATED WITH *(- )*.

1
|
!
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ENVIRONMENTAL RADIOLOGICAL PROGRAM BUMMARY

VERMONT YANKEE NUCLEAR POWER STAT 10N, VERNON, VT

(JANUARY * DECEMBER 1989)

MEDIUM FISH UNITS: PC1/KG WET
.

g INDICATOR STAfl0NS STAfl0N WITH HIGNEST MEAN- CONTROL $1Afl0NS
eseeeeeeeeeeeeeeee seeeeeeeeeeeeerse eeeeeeee seeeeeeeeeeeeese

RADIONUCLlDES MEAN- MEAN' MEANI (NO. ANALYS(S) REQUIRED RANGE STA. RANGE RANGE
(WON ROUTlWE)*- LLO 20. DETECTED ** NO. h0. DETECTED ** N0. DETECTED **
............. ........ ..................... .......................... .....................

I RU 103 ( 4) ( 0.0 s 0.0)E D ALL EQUAL ( 0.0 s 0.0)E O
( 0)

*( 0/ 2)* *( 0/ 2)*

RU 106 ( 4) ( 0.0 s 0.0)E D ALL EQUAL ( 0.0 s 0.0)E O
( 0)

*( 0/ 2)* *( 0/-2)* i

50 124 ( 4) ( 0.0 s 0.0)E 0 ALL EQUAL ( 0.0 s 0.0)E O*

'
( 0)

*( 0/ 2)* *( 0/ 2)*I l 131 ( 4) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 s 0.0)E . 0
( 0). ;

I*( 0/ 2)* *( 0/ 2)*

CS 134 ( 4) 130. ( 0.0 s 0.0)E 0 ALL EQUAL ( 0.0 s 0.0)E O
( 0)

*( 0/ 2)* -*( 0/ 2)*

j CS 137 ( 4) 150. ( 2.8 s 0.2)E 1 21 ( 3.3 s 1.0)E 1 ( 3.3 1.0)E 1 i
( 0) ( 2.6 - 3.0)E 1 ( 2.3 - 4.3)E 1 ( 2.3 - 4.3)E 1

*( 2/ 2)* *( 2/ 2)* *( 2/_ 2)*

BA 140 ( 4) ( 0.0 s 0.0)E O ALL EQUAL- ( 0.0 s 0.0)E O
'

*( 0/ 2)* *( 0/ 2)*

CE 141 ( 4) ( 0.0 s 0.0)E 0 ALL E00AL ( 0.0 s 0.0)E O

I
. ';( 0)

*( 0/ 2)* *( 0/ 2)*
l

CE 144 ( 4) ( 0.0 s 0.0)E O ALL EQUAL ( 0.0 'O.0)E O
( 0)

*( 0/ 2)* *( 0/ 2)*

*
NON ROUTlWE REFERS TO THE NUMBER OF SEPARATE HEASUREMENTS WHICH WERE GREATER

THAN TEN (10) TlHES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.
j
;

**
THE FRACTION OF SAMPLE ANALYSES YlELDING DETECTABLE MEASUREMENTS j
(1.E. >3 STD DEVIATIONS) IS INDICATED WITH *( )*. 1

!

,
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J) Direct Radiation

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

7 Panasonic UD-801AS1 and UD-814AS1 calcium sulfate dosimeters were

used, replacing the previous Victoreen CaF :Mn dosimeters. LA total-
I

2

of five elements were in place at each monitoring location.
Fifty-one sets of TLDs were read out on a quarterly schedule.
Sixteen of these were located at-inner' ring stations and 16 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 1989 can~be seen in the table below.-
A complete station-by-station sununary is given in Table 3.1. . In
this table, the quarterly averages-for inner: ring stations (i.e.,

I 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 influence of.the-

plant). Upon examining the quarterly exposure rates;in the table,
it is also evident that the inner ring exposure rates-are not-

statistically different.from those of the outer ring.- j

1 !
Upon examining Figure 3.10, it is evident that Station DR-45 has a !.

'higher average exposure rate than any other station. . Station DR-46'.

I also had a higher exposure during most of 1989. Both lbeations are !
on-site, and the higher exposure rates are due-to plant operations
in the immediate vicinity of the TLDs. As can be.seen.on the_ map
in Figure 2.4, there is no significant dose: potential to the i

surrounding population or any real individual from these sources.

As can be seen in Figure 3.8, Station DR-6 had a high reading
during the third quarter of 1987. Over-response of'the TLDs^is
suspected. Panasonic TLDs from the Yankee Environmental Laboratory ]

I were co-located with the standard Victoreen during 1987. The !

Panasonic TLD at DR-6 during.the third quarter gave a reading of j

-48- !
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I
7.2 micro-R per hour. Additionally, two TLD stations (DR-7 and

.

2
- DR-8) located between the plant and DR-6 had readings of 11.36 and-

10.81' micro-R per hour, which is substantially lower than the 24.04-
micro-R per hour at DR-6.

g

I

I
I

,

.

I '

I
E.

. )
<

;

E 1

,

I
a
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4
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|
|
! Environmental Radiological Program Sumary

Vermont Yankee Nuclear Power Station ,-

' January - Dec==her 1989

I Medium: Direct Radiation Units: Micro-R per
Measurements (TLD) Hour

Station With-
Inner. Ring Hiehest Mean- Opter Ring

Mean Mean Mean

I Range Station Range Range
(No.'McAS.d* No. (No. Meas.)* (No. Meas.3*

6.9 +0.6 18.8 12.4 6.9 10.8

5.8 - 8.9 45 16.5 - 22.2 5.2-- 9.0
,

(88) (4) (68)

.

I
* Most measurements based _on five readings per station.

I
I
I
I
I |

|

;

-!
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Table 3.1
-

m
So==ary of Direct Radiation Measurements - 1989

Vermont Yankee Nuclear Power Station-
- (Micro-R Per Hour)-

-

Location Iypt* QIE_1 QTR 2 OTR 3 OTR 4 . Yearly Mean

DR-l' I 6.3 5.9 6.9 6.4' 6.4'
DR-2 I 6.2 6.1 7.2 6.4 6.5-

g DR-3 I 7.7 7.6 8.9 7 .' 7 8.0

| Dh-4- I 6.2 6.1 7.2 6.1 16.4
DR-5- 0 6.3 6.2 7.2 6.2, 6.4-
DR-6' I 6.6 6.5 7.3' 6.6 6.8-

I DR-7 SB 7.3 8.2 10.0 8.7 8.6
DR-8 SB 7.7 8.3 9.7 8.9 8.7 :

DR-9 I 6.1 6.3 7.4 6.6 6.6 1

DR-10 0 5.3 s5. 2 6.3- 5.6 15.6- ,

1 l
DR-11 I 5.8 5.9 6.9' 6.2 6.2
DR-12 0 5.9 5.8 6.7 6.1' 6.11
DR-13 I 6.0 6.4 7.1 6.6 6.5

I DR-14 0 7.3 '7. 2 8.4 7.6 7.6-
DR-15 I 7.0- 7.0 7.3 7.0 7.0
DR-16 0 7.2 7.0. 7.6 7.3 7.3

| DR-17 I 6.5 6.4 7.3 6.7 6.7
B DR-18 0 6.8 6.6 7.7 7.0 7.1- !

DR-19 I 7.0 6.7 7.7 7.2 7.2 '

DR-20 0 7.3 7.4 8.3 7.7 7. 7-
-'

I DR-21 I -6.8 6.9 7.7 7.2 7.1
DR-22 0 7.0 6.9 7.5 7.0 7.1~ l
DR-23 I 6.4 6.4 7.5 6.9 6.8 i

f DR-24 0 5.8 5.7 6.5 6.0 6.0 d

DR-25 I 6.5 6.5 .7.3 6.6 6.7 -ja

DR-26 0 6.5 6.8 7.7 6.9 7.0 -j

| DR-27 I 6.4 6.7 7.8 8. 4' 7.3 '

| DR-28 0 6.5 6.9 8.0 7.3 +7.2
DR-29 I 6.5 6.7 7.8 7.1- 7.0
DR-30 0 6.2 6.4 7.8 6.8 .6.8
DR-31 I 6.7 6.7 7.8 7.1 7.1
DR-32 0 6.3 6.4 7.6 7.2 6.9
DR-33 I 6.5 6.5 7.7 7.4 7.0 . i

I
DR-34 0 6.8 6.9 8.1 7.4 7.3
DR-35 I 6.5 6.5 7.4 7.0 6.9 ,

DR-36 0 7.4 7.7 9.0 8.4 8.1 -

|

) DR-37 I 6.2 6.9 7.8 7.3 -7.0 |

| DR-38 0 6.7 6.7 8.0 7.4 7.2 i

DR-39 I 6.4 6.7 7.5 7.1 7.0
DR-40 0 6.5 6.3 7.3 6.9 6.8 !

DR-41 SB 7.8 7.8 8.6 7.6 7.9 l

DR-42 SB 6.1 6.7 7.8 7.4 7.0'
DR-43 SB 6.8 7.3 8.5 7.7 7.6 .

DR-44 SB 7.9 7.7 8.9 8.7 8.3

-51-
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Table 3.1
~

' Continued)'

I SummAIy of Direct Radiation Measurements - 1989
L Vermont Yankee Nuclear Power Station

.

- Lacation Iypt* OTR 1 QIIL2 QIILJ OTR 4 Yeariv Mean*

DR-45 SB 22.2 16.5 18.4 18.0 18.8
DR-46 SB 8.5 11.1 22.7 30.2 18.1 ;

DR-47 SB 7.5 7.4 9.3 8.6 8.2

I DR-48 SB 7.1 6.5 8.0 7.2 7. 2 -
DR-49 SB 6.6- 6.3 7.8 7.1 6.9
DR-50 1 6.8 6.8 8.1. 7.4 7.3
DR-51 SB 7.7 8.1 9.9 9.0 8.7

QTR Mean 6.5 6.6 7.5 7.0
I

*

Inner Ring 10.4 10.4 10.4 A0.5

QTR Mean 6.6 6.6 7.6 7.0
Outer Ring t0.5 t0.6 +0.7 A0.7

QTR Mean 8.6 8.5 10.8 10.8 !
i .3 12.8- i4.7 A6.8 !Site 4

Boundary i

i
i

:
-

i

B

l

!

!

I

=

,

'*I = Inner Ring; O = Outer Ring; SB = Site Boundary.

-52-
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FIGURE 3.10
EXPOSURE RRTE RT SITE BOUNDARY TLDS, DR 45-49,51

VERMONT Yf1NKEE NUCLEf1R POWER STRTION, VERNON, VT

im

O - DR-45 SC 0.315 KM
80- O - DR-46 - N 0.027 KM-

A - DR-47 telH 0.160 KM
+ - DR-48 NW 0.395 KM
X - DR-49 HNH 0.315 KMso- o - DR-51 - SSN 0.300 KM
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FIGURE 3.11
EXPOSURE RRTE RT INNER RING TLDS, DR 09-23 (DDD ffJ?iBERS)

VERMONT YRNKEE NUCLERR POWER STRTION, VERNON, VT

ss

34- 0 - DR-09 N 2.1 KM
o - DR-11 NNE 2.C KM

32- A - DR-13 NC 1.4 KM
+ - DR-15 ENE 1.4 KM

30~ X - DR-17 E 1.2 KM
o - DR-19 ESE 3.5 KM

2s- V - DR-21 SE 1.8 KM
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FIGURE 3.13
EXPOSURE RRTE RT GUTER RING TLDS, DR 10-24 (EVEN NUMBERS)

VERMONT YANKEE NUCLERR POWER STATION, VERtON,;VT
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FIGURE 3.15
EXPOSURE Rf1TE RT CONTROL TLD OR-05

VERMONT YflNKEE NUCLEflR POWER STflTION, VERNON, VT
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4.0 QUALITY ASSURANCE PROGRAM
-

" Three separate Quality Assurance programs were performed during 1989 to
' demonstrate the' validity of laboratory analyses by the Yankee Atomic

Environmental Laboratory (YAEL).--

YAEL participates in the EPA Interlaboratory Comparison (cross-check)
program for those species and matrices-routinely _ analyzed by the laboratory..

~

-This provides an independent check of' accuracy and precision of the laboratory
analysis. When the results of the cross-check analysis fall outside.of the ||

Ucontro1 11mit, an investigation _is made to determine the cause of the problem'
and corrective measures are taken.

YAEL maintains an intralaboratory quality control program'to assure the' ' |
validity and reliability of the data. This program includes quality control j

| of laboratory equipment, use of reference standards for calibration, and
analysis of blank and spiked samples. The records of the quality control

program are reviewed by the responsible cognizant individual, and corrective
measures are taken whenever applicable.

.!

A blind duplicate program is maintained in which paired samples from .{

five nuclear _ plants, including Vermont Yankee, are prepared from'homogenous ]l |media and sent to the laboratory for analysis. The results from this blind

Juplicate program are used to check for precision in laboratory analyses. !

EPA Interinboratory and Intralaboratory Resulta

I
'

The Quality Assurance Program implemented'at the analytical-laboratory y

indicated good precision and accuracy in reported values. Table 4.1 shows the
results of accuracy and precision for laboratory analyses in 1989 for

1

1

intralaboratory analyses, and EPA interlaboratory cross-check analyses. (
)

The results of- the EPA Interlaboratory Con.parison Program, when I

considered apart from the remainder of the Quality Assurance program, were
,

satisfactory with respect to accuracy and precision in 1989. One hundred and. !
'

fifty-nine analyses were performed on air particulate filters, milk, and

water. The sample analyses that did not meet the mean value criteria were a
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Sr-89 and a Sr-90 analysis on a milk sample set. (Details of this may be
found in References 1 and 2.) The mounted samples were reanalyzed for Sr-90,

~

and the new mean values fell within the EPA control limits.
-

7 The above EPA Interlaboratory Comparison Program results are provided'
'

in compliance with Technical Specification 4.9.E.

Blind luplicale Pro 4Im

A total of 51 paired samples were submitted by the five participating-
plants for analysis during 1989. The data base used for the duplicate
analyses consisted of paired measurements of 26 gamma; emitting nuclides, H-3,
Sr-89, Sr-90, low level I-131 and gross beta. A dual level criteria for

agreement was established. If the paired measurements fall within i 15
'

percent of their average value, then agreement between the measurements has-

I
4

1

been met. If the value falls outside of the i 15 percent, then a two standard: |
t

deviation range (95 percent confidence level) is established for each of the |

analyses. If.the ranges overlap, agreement is obtained.
?
!

One thousand three hundrea and-fourteen paired duplicate measurements

were analyzed for 1989. A total of 99.2 percent of all measurements fell i

within the established criteria discussed above. The eleven measurtments that
I did not meet the criteria were measurements of Mo-99 in milk, Be-7 in milk, ,

Np-239 in mi .k Ba-140 in milk, Sr-89 in milk, 00 -57 in milk, Ba-140. in
groundwater, Co-60 in estuary water, Zn-65 in milk, Ce-144 in seawater andr

Np-239 in estuary water. In all of=the above cases, the radionuclide in

question was not detected in the sample (i.e., the concentration was less than
three standard deviations) and the three standard deviation ranges of-the
paired samples overlapped. The eleven duplicate measurements represent
0.8 percent of all the blind duplicate pe! red measurements made during 1989.
No trend was evident with respect to rep .6ted failings of measurements for the
above radionuclides.
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, . -Table 4.1

IntralabgIgtory and EPA Interlaboratory Results - 1989r
|.

Accuracy

g Total Number

5 f "* * *"t**'nt* * '' - ' * * '''*

717 448 619 689
,

(62.5%)' (86.3%) (96.1%) |
-i

2recisiSD-

- Total Number
nf_Measstements o_to 51 0 to 10% 0_1o.15%*

714 599 675 710
'

.(83.9%) (94.5%) (99.4%)

I
.. .;

_
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This category also contains those samples having a verified zero*

concentration which-were analyzed and found not to contain the isotope of
interest.
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5.0 1&iILUSLl:ENSUS

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 location of the nearest milk animni and the nearest
residence in each of the 16 meteorological sectors within 5 miles-of the

plant. It also identifles the riearest milk animal (within 3 miles of the
plant) to the point of predicted highest annual average D/Q value in each ofI the three major meteorological sectors due to elevated releases from the plant

stack. Dosimetric analyses are then carried out to determine whether any

identified milk animal represents a significantly better milk sampling .!

location than those currently being used. I

I
The 1989 Land Use Census at Vermont Yankee was 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 a result of the dosimetric
comparisons and an assessment of sample availability at specific farms, one

B change was made in the milk sampling program. The goat location at E, 5.2 kM ;

was added to the program as IM-12 (as well as TC-12 for silage sampling). Due
to limited sample availability at this location, the ODCM states that samples
will be collected as available. '

;

I !

|
|
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-
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1989 fand Une census Iteaulta
Vermont Yankte Nuclear Power Station-

Nearest Residence Milk Anitanla*

Sector ~ (km) _]m_ Cow or coat

N- 1.6 ** -

NNE 1.6 ** --

.

NE l '. 3 **- -

- ENE 1.0 ** -

- E 1.0 5.2 Goats

ESE 2.8 ** --

SE 1.8 3.4 Cows
.

'

SSE 2.0 5.1 Cows

S 0.5' ** --

SSW 0.5 2.1 Cows

SW 0.5 7.2 ' CowsI WSW 0.5 ** -

W 0.5 7.2 Goats-

WNW 0.6 0.8- Cows

4.7 CowsWNW -

NW 1.2 ** -

-NNW 2.1 '** --

- {
q

I
I

u
I
i

*-Identif.ted in accordance with Technical Specification 3.9.D.1
** Nn ':lik animals found within 5 miles. ! !
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6.0 Slu nlW

During 1989, samples collected as a part of the radiologira1
environmental monitoring program at Vermont Yankee showed dettetable levels of ,

man-made radionuclides in cow milk, mixed vegetation, fish, and sediment. As'

reported in the past for sediment, low levels of 0o-60 were detected in the
immediate vicinity of the North Storm Drain Outfall. The radioactivity from }

this drain has been detected only at this location. In all other cases, the

I low levels detected were shown to originate from fallout from atmospheric ;
'

nuclear weapons tests conducted during the 1970s and 1980, or from fallout f

f rom the Chernobyl nuclear plant accident in 1986. The radiological
environmental monitoring program has therefore demonstrated that plant

operations have had no significant radiological impact on the environment.,

.
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7.0 .IEEh!2 ICES

1. Yankee Atomic Environmental 1.aboratory, Semi-Annual Quality Assurance
- Status Report, January to June 1989, Yankee Atomic Electric Company.
-

2. Yankee Atomic Environmental Laboratory, Semi-Annus1 Quality Assurance
. Status Report, July to December 1989, Yankee Atomic Electric Company.
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