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Table 2.1

Vermont Yankee
Radiological Environmental Surveillance Program

Media Sampling Frequency Required Analyses

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

~ Quarterly Composite Gamma spectroscopy
Charcoal Filter (CF) -~ Semimonthly (2) lodine~131
Milk (™) - Monthly (6) Gamma spectroscopy,

Iodine-131

Mixed Vegetation (TG) - Quarterly (1) Gamma spectroscopy
Silage (TC) - Annually (3) Gamma spectroscopy
Groundwater (WG) - Quarterly Gamma spectroscopy, H-3
River Water (WR) - Monthly (1) (5) Gamma spectroscopy

- Quarterly Composite H-3
Sediment (SE) - Semiannually Gamma spectroscopy
Finfirh (FH) - Semiannually (1) Gamwma spectroscopy
Direct Radiation (DR) - Quarterly Integrated gamma dose(4)

(1) Collection frequency dependent upon availability of samples during winter.

(2) Weekly, when main plant stack effluent release rate of lodine-131 is
equal to or greater than 0.1 uCi/sec.

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

(4) Outer ring TLDs - De-dose quarterly unless gaseour release LCO vas
exceeded in period.

(5) Composite sample collected over month at downst Jocation,

(6) Semimonthly when milk animals are identified as . .ng on pasture.
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ENVIRONENTAL RADIOLOGICAL PROGRAM SLIWR)
VERMINT YAMKEE NUCLEAR POMER STATION, VERNIN, V1
MNUARY - [ECEMBER (787

INDICATOR STATION STATION WITH WIGHEST MEAN CONTROL. STATION
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ENVIRONMENTAL RADIOLOGICAL PRIGRAN SUNWRY
VERMONT YANCEE NUCLEAR POMER STATION, VERNON, VT
WNARY - DECEMEER |9€7
MEDIUM: AIR PARTICLLAT UNITS: PCI/QU, M

INDICATOR STAT[ON STATION WITH MIGHEST MEAN CONTROL STATIONS
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ENVIMONENTAL RADIOLOGICAL PROGRAM SUNWFY
VERMONT YA EE NUCLEAR FOMER STATION, VERMON, VT
BNUARY - [ECEMBER | 997
UNITS!

INDICATOR STATI(N TATION WITH HIGHEST MEAN INTROL STATION
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PICOCURIES / KILOGRAM

FIGURE 3.2
CESIUM-137 IN MILK
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VI
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ENVIRINENTAL AADIOLOGICA. PROGRAM S MWARY
VERMONT YAMKEE NUCLEAR POMER STATION, VE ON, VT
JWUARY - DECEMBER 1987
MEDIUN: MILK UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

PR R R R ey e ] FHEEEEEEE R R
RADIONUCLIDES MEAN MEAN MEAN
(NO, ANALYSES) REQUIRED  RANGE STA,  RANGE RANGE
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# 0/ 72)% # 0/ 18)¢
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THAN TEN (10) TIMES THE AVERAGE BACKGROLND FOR THE PERIND OF THE REPIRT.
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMWRY
VERMONT YANKEE WUCLEAR POMER STATION, VERNON, V7
JANUARY - DECEMBER 1987
MEDIUM: NILK INITS: PCI/KG

DOICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
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¥ NON-ROUTINE REFERS TO THE MUMBER (F SEPARATE PMEASUREMENTS WHIL: (FRE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE RePORT,

# THE FRACTION (F SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1,E. DA POSTERIOKI LLD) IS INDICATED WITH #( )+,
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D) Mixed Vegetation

Mixed vegetation samples were collected during May, June, August,
and September from the six air sampling locations. The vegetaticn
consisted of various types of grasses and were analyzed for gamma
emitting nuclides. The results of the gamma spectroscopy analysis
on each sample showed that, in addition to naturally occurring Be-7
and K-40, Cs-137 was detected on one sample. The level detected in
1987 is less than those measured in previous years, which were

shown to have originated from nuclear weupons testing fallout.
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FIGURE 3.4
CESIUM-127 IN MIXED GRASSES
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VT
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ENVIRONENTAL RADIOLOGICAL PROGRAN SUMWRY
VERMONT YANKEE MUCLEAR POMER STATION, VERNON, VT

JNUARY - DECEMBER 1997
MEDIUM: MIXED VEGETATION UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

HEH A H HEHH R
RADTONUCL ITES MEAN MEAN
(NO, ANALYSES) REQUIRED RANGE . RANGE
(NON-ROUTINE) 7 LLD NO. DETECTED#+ . . NO. DETECTED#+
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THE FRACTION OF SAMPLE ANALYSES YIELDING [ETECTABLE MEASUREMENTS

(1.E. DA POSTERIOR! LLD) 15 INDICATED WITH #( 14,




ENVIRONMENTAL RADIOLOGICAL PROGRAN SUMMARY
VERMONT YANKEE NUCLEAR POMER STATION, VERNON, VT
JANUKRY - DECEMBER 1987
MEDIUN: MIXED VEGETATION PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
SRR YRR RR AR e e T AR N
RADTONUCL TDES MEAN MEAN MEAN
(NO, ANALYSES) REQUIRED RANGF STA,  RANGE RANGE
(NON-ROUTINE LI NO, DETECTED#+ )y NO, DETECTED#+ N, DETECTED#+

RU-103 ( 2 ( ) QIE ¢ ( 0% OIE O

¢  NON-ROUTINE REFERS TO THE NUMBER (F SEPARATE MEASLREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKIROLND FOR THE PERIOD (F THE REPCRT,

# THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(I,E. XA POSTERICRI LLD) IS INDICATED WIiH ¢ )&,




E) Silage

Silage samples were collected at the milk sampling stations during
October of 1987. Each sample was analyzed for gamma-emitting
radionuclides and I-131., Local, fresh silage was not available for
collection during 1987 at Station TM-15. The owner of the farm
purchases already-cured silage which is from a previous growing

cycle.

Naturally-occurring Be-7 and K-40 were detected in most silage

samples. No man-made radionuclides were detected in any of them.

=30
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ENVIRONENTAL RADIOLOGICAL PROGRAM SUMMRY
VERMONT YANKEE NUCLEAR POMER STATION, VERMON, VT
JANMRY - DECEMBER 1987

MEDIUM: CATTLE FEED UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
Py ] R N R
RAD I ONUCL [TES MEAN MEAN AN
(ND, ANALYSES) REQUIRED RANGE STA,  RANGE RANGE
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FE-5% ( 5) { 0t QE 0 NO DaTa ( 0% LOIE 0
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMWRY
VERMONT YAMCEE MUCLEAR POMER STATION, VERNON, VT
JANUARY - DECEMEER 1987
MEDIUM: CATTLE FEED UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

T FHHEH R R
P2DTONUCLIDES MEAN MEAN MEAN
(K1, ANALYSES) REQUIRED RANGE STA,  RANGE RANGE
(NON-ROUTINE )/ o N0, DETECTED#+ NO.  NO. DETECTED#+ NO. DETECTED#+
RU-103 ( 5) «( .0t LOE O ND DATA ( 0¢ J0)E
s # 0/ 4)¢ # 0/ 1)
RU-106 ( S) ( 08 J0E O N0 [WTA ( .0¢ 0)E
t 0
€ 0/ 4)¢ # 0/ lis
I-131 (9 80, ( ot J0E 0 NO DaTA ( 0%t OIE
1 ¢ 0/ 4n ¢ 0/ )¢
cS-134 ( 5 80, ( 0t O O N0 DATA ( 0¢ J0IE
- # 0/ 4)4 ¢ 0/ 1)e
Cs-137 ( 9) 80. ( o0t L0E 0 NO [&TA ( .0t 0)E
b # 0/ )¢ # 0/ 1)
B-140 ¢ 5) ( 0t L0 O ND DRTA { 0% J0)E
¥ # 0/ A # 0/ 1)+
CE-14} t 5) ( 0t L0 O ND [RTA 1 .0¢ 0IE
: # 0/ 4)e # 0/ e
CE-184 ( 5) ( 0t 0K 0 ND DATA ( 0t 0)E
s # 0/ 4 ¢ 0/ 1)#
Te232 ¢ 9) ( 0t L0E 0 ND DATA ( 0% 0
i # 0/ A # 0/ )¢

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

¢+ THE FRACTION OF SAMPLE ANALYSES YIELDING CETECTABLE MEASUREMENTS
(1.E, >A POSTERIORI LLD) IS INDICATED WITH & 4,
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F) Groundwater

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

The gioss-bets concen%rations at WG-11 were elevated for the first
three quart.rs of 1987, No explanation for these levels has been
found, although a problem with low well.water levels may have

caused raised levels of radon or its daughters. No gamma-emitting
radionuclides, plant-related or naturally-occurring, were detected

in groundwater during 1987.

-
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PICOCURIES / KILOGRAM

FIGURE 3.5
BGROSS-BETA MEASUREMENTS OF GROUND WATER
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VT
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY

VERMONT YANKEE NUCLEAR POMER STATION, VERNON, VT

JANUARY - DECEMBER 1987

MEDIUM: GROUND WATER PCI/XG
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
HEH FHHEE . HHRRR
RADTONUCL [ DES MEAN MEAN FEAN
(NO. ANALYSES) REQUIRED  RANGE STA,  RANGE RANGE
(NON-ROUTINE )/ LD NO. [ETECTED#+ NO, DETECTED#+ NO. DETECTED#+
R (12) 4, ( 43 L3E O 11 (&6t L8 (7.5¢ 43E -1
( 2 ( .0 - 9.8E 0 (1.3~ 9 { 0=~ 1,6)E 0
# 7/ 8 A A4 o 2 M
BE-7 (12 ( .0t O O ALL EQUAL ( 0% Q)E 0
- # 0/ 8¢ # 0/ 4)¢
m-54 ( 12) 15, ( 0t L0 O AL EQUAL ( 0¢ 0 0
= # 0/ 8¢ ¢ 0/ )¢
-5 ( 12) 15, ( 0t 0 O ALL EQUAL ( 0t 0)E 0
Bl # 0/ Bt #H 0/ &)
FE-S% ( 12) X, ( 0t (0 O ALL EQUAL { 0% 0)E 0
iy s 0/ B)¢ 0/ A
0-60 ( 12) 15, ( Ot J0E O ALL EQUAL ( 0¢ 0E ©
. 0/ 8¢ 0/ A
IN-65 ( 12) . ( 0t L0E O AL EQURL ( 0¢ LE 0
e # 0/ 8¢ # 0/ 4
IR-95 ( 12) 15, ( Ot L0 O ALL EQUAL { 0¢ 0 0
b # 0/ 8¢ 0/ 4)e
AG-1108( 12) ( Lt J0E O AL EQUAL ( Ot O 0
TE 0/ 8 $O0 4

+ NON-ROUTINE REFERS TO THE MUMEER (F SEPARATE MEASLREMENTS WHICH WERE GREATER

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

# THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. YA POSTERIORT LLD) 1S INDICATED WITH #(

)8,
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ENVIRONENTAL RADIOLOGICAL PROGRAM SUMMARY
VERMONT YANKEE MUCLEAR POMER STATION, VERNON, VT
JANUARY - DECEMBER 1987
MEDIUM: GROUND WATER UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

R FHH R HHH R
RADIONUCLIDES MEAN MEAN MEAN
(NO, ANALYSES) REQUIRED  RAMGE STA.  RANGE RANGE
(NON-ROUTINE )/ LD NO. DETECTED#+ NO. N0, DETECTED#+ NO, DETECTED#+
RU-103 ( 12) ( Ot 0 O AL EQUAL { 08¢ 0IE
o # 0/ 8¢ # 0/ A
RU-106 ( 12) { 0t J0E O ALL EQUAL ( SN2 W0JE
Ay 0/ 84 o 0/ e
1-131 (12 ( .0 JOE O AL EQUAL ( .0¢ 0JE
e # 0/ B¢ # 0/ 4
Cs-134 ( 12) 15, { 0t J0E O AL ERUAL ( 01t 0)E
i ¢ 0/ 8¢ # 0/ 4)e
Cs-137 ( 12) 18, { 0 L0 O AL EQUAL ( 0% 0)E
o 0/ 8 # 0/ )¢
=140 ( 12) 1S, ( Ot 0 0 ALL EQUAL ( .0t J0JE
£ 0/ 8¢ # 0/ 4)s
ce-141 ( 12) ( 0 L0 O ALL EQUAL ( 0% N3
L # ) 8)¢ # 0/ 4¢
CE-144 ( 12) ( O L0 O ALL EQUAL { 0% NQl
7 ¢ 0/ 8¢ # 0/ )¢
K3 (12 3000, ( O 0 0 ALL EQUAL ( 0¢ JE
) # 0/ 8¢ 0/ 4

+ MON-ROUTINE REFERS TO THE NUMEER (F SEPWRATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACXGROLND FOR THE PERIOD OF THE REPORT.

# THE FRACTION OF SAMPLE ANALYSES YIELDING INTECTABLE MEASUREMENTS
(1,E. DA POSTERIORI LLD) 1S INDICATED WITH ¥ I3
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G) River Water

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

Gross-beta radiocactivity was detected in all samples during 1987.
Considerable fluctuation in gross-beta levels at both the indicator
and control locations 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 no* “ue to

plant operations.
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMNARY

VERMONT YANCEE NUCLEAR POMER STATION, VERNON, VT

JANLARY - DECEMBER 1987

MEDIUM: RIVER WATER UNITS: PCI/KG
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
HHAH LRI S
RADTONUCL [ TES MEAN MEAN MEAN
(ND, ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE)”  LLD NO. DETECTED#+ NO. N0, DETECTED#+ N0, DETECTED#+
GR-B (24) 4, ( 222 3k O 1 (2.2¢ BIE 0 (21 ¢ W2)E 0
« 0 (1.4 - 4B O (1.4- ABE 0 (1.5- 2.9E 0
# 12/ 1214 #( 12/ 12)% & 12/ 12)%
BE-7 (24) ( Ot 0 © AL EQUA ( 0t WOIE 0
b # 0/ 12)% # 0/ 12)¢
MN-54 (24) 1S, { Ot J0E O AL EQUAL ( .0¢ Q) 0
b # 0/ 12)¢ 0/ 12)¢
-5 (24 15, ( 0 0K 0 ALL EQUAL { 02 0 0
o # 0/ 12) 0/ 12)%
FE-59 ( 24) . (.0t Qg 0 AL EQUAL ( 02 O 0
ey o 0/ 12)¢ o 0/ 121+
Co-60 ( 24) 15, ( N 0 0 ALL EQUAL ( 0% 0 0
i #0007/ 1200 0/ 120
IN6S (24) 30, { Ot L 0 ALL EQUAL ( .0¢ Q) 0
4" 0/ 12)¢ o 0/ 12)¢
k=95 (24) 15, { L0t L0 O ALL EQUAL ( 0¢ L 0
oy 0/ 12)¢ # 0/ 12)%
AG-110M( 24) { 0t 0 O AL EQUAL { 0t 0 0
g € 0/ 12)% # 0/ 1214

+ NON-ROUTINE REFERS TO THE NUPEER (F SEPARATE MEASUREMENTS WHICH WERE GREATER

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

s+ THE FRACTION OF SAMPLE AMALYSES YIELDING DETECTABLE MEASUREMENTS

(1,E, A POSTERIORI LLD) IS INDICATED WITH #(

4,
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ENVIQONENTAL RADIOLOGICAL PROCRAM SUMWRY
VERMONT YAMCGEE NUCLEAR POMER STATION, VERNON, V1
JANUARY - DECEMBER 1787
MEDIUN: RIVER WATER UNITS: PCI/KG

INDICATOR STETIONS STATI'N WITH HIGHEST MEAN CONTROL STATIONS

RADIONUCL 1 DES MEAN MEAN MEAN
(ND, ANALYSES) REQUIRED RANGE STA,  RANGE RANGE
(NON-ROUTINE) / un NO, DETECTED++ ND.  NO., DETECTED#+ NO. DETECTEDs+
RU-103 ( 24) ( 0t 0E T ALL EQUAL ( 0%t 0)E
s s 0/ 12)% e 0/ 12)%
RU-106 { 24) { 0t O 0 ALL EQUAL ( 0t J0)E
: #0 0/ 12)¢ & 0/ 12)¢
[-131 ( 24) { 0t 0 O ALL EQUAL { 08 0)E
A # 0/ 12)% # 0/ 12)%
CS-134 ( 24) 15, {( .0¢ .0 O ALL EQUAL { O¢ J0IE
- # 0/ 12)4 0/ 12)4
CS-137 ( 20) 18. { Lt JOE O ALL EQUAL ( 0t 0)E
X 0/ 12)¢ # 0/ 121
BA-140 ( 24) 15, ( 0t L0 O AL EQUAL t 0t J0)E
) 0/ 12% 0/ 1210
CE-141 ( 20) ( Ot O 0 ALL EQUAL { O¢ 0)E
o 0/ 1204 ¢ 0/ 12)4
CE-144 ( 20) { .0t JOE O AL EQUAL ( .0¢ J0)E
e 0/ 121% o 0/ 124
W3 (8 3000, ( 0t JOE O AL EQUA ( 0t OE
Y # 0/ 4)s # 0/ 4)e

¢ NON-ROUTINE REFERS T0 THE NUMBER OF SEPARATE MEASUREMENTS WHICA WERE CREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERICD OF THE REPORT,
 THE FRACTION OF SWPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1,E, A POSTERICR] LLD) 15 INDICATED WITH #( I,
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H) Sediment

During 1987, sediment samples were collected from two locations in
May and October. Each sample was analyzed for gamma-emitting

radionuclides. One grab sample was collected at Station SE-11 and
fifteen grab samples at Station SE-12 during May. During October,

one was again collected at SE-11 and nineteen at SE-12.

Cesium-137 was detected in all samples. As has been discussed in
previous Vermont Yankee Radiological Environmental Surveillance
Reports, this radioactivity has been due to nuclear weapons testing
fallout. Since there were nc liquid releases during 1982 through
1987, it can be concluded that the levels of Cs-137 in 1987
sediment samples were due ( 'so to nuclear weapons testing fallout.
This is further supported by the fact that similar levels have in
the past been detected at S:ation SE-21, a controi station, and at
control locations at other plants. Low levels of Co-60, as well as
2n-65 and Cs-134, have been detected in samples collected at
Station 12 (N. Storm Drain Outfall). This subject was 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 34 of the

36 samples were collected there. No Co-60, Zn-65, or Cs-134 was
detected at Station SE-11.

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

many samples.

wl] =
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMAR)
VERMONT YANKEE NUCLEAR POMER STATION, VERNON, VT
JMNMRY - DECEMBER 1967
MEDIUM: SEDIMENT 1/KG DRY

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATION
FHH R FHEEEER RS
RADTONUCLTTES MEAN MEAN MEAN

(ND, ANALYSES) FREQUIRED RANGE STA,  RANGE RANGE

(NON-ROUT INE NC, DETECTED#+ N NO. DETECTED#+ NO. DETECTED#+

R R

¢ NON-ROUTINE FEFERS TO THE MUPBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THN TEN (10) TIMES THE AVERAGE BACKTROLND FOR THE PERICD OF TWE REPORT,

4 THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASLREMENTS
1LE. > PISTERICR] LLD) 1S INDICATED WITH # ",




ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
VERMONT YAMCEE NUCLEAR POMER STATION, VERNIN, VT
JANRY - DECEMBER 1987

MEDIUM: SEDIMENT : PCI/XG ORY

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
FEE R A HHEP R R
RADTONUCL T DES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED  RANGE STA. RANCE RANGE
(NON-ROUTINE u NO. DETECTED#+ NO. N0, DETECTED++ N0, DETECTED#+

ALL EQUAL NO DRTA

NON-ROUT INE REFERS TO THE NUMBER OF SEPARATE MEASLREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACXGROLND FOR THE PERICD OF THE REPIRT,
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTARLE MEASUREMENTS

[.E. >A POSTERIOR] LLD) IS INDICATED WITH ¢ ',
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ENVIRONSONTAL RADIOLOGICAL PROGRAM SUMMARY
VERMONT YANKEE NUCLEAR POMER STATION, VERNON, V1
JANUARY - DECEMBER 1987
MEDIIM: FINFISH UNITS: PCI/KG WET
/
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
AR R R FHEFE R R EE R RS FEEEERRERE R
RAD T ONUCL T DES MEAN AN HEAN
(ND, AMNALYSES REQUIRED  RANGE STA.  RANE RANE
(NON-ROLIT I NE LLD NO, DETECTED++ N, NO. DETECTED#+ NO, DETECTEDs+
BE-7 ( 4 ( Ot OE 0 AL EQUAL ( 0¢ OIE €
( ¢
+ 214 i 2%
K-4 : 8¢ 1)E . 2.8 ¢ 3 2.8 ¢ 0)E
- 2.9)¢ i 2.9)E 2.8 2.9t
' $ % 2)4 # 2/ 2)%
MN-54 4 130, 0O 0)E AL EQUR { 0% 0)E
v 4 . 2)%
0-58 ( 4 130 , Ot O ( AL EQUA 0 ¢ 0)E
¢ 2)¢ ¢ 0/ 2%
> FE-59 \ 260 Ot 0)E ¢ AL EQUAL 0 ¢ 0)E
i 2)4 i 24
Y b 4 L 4 :l. E ey { i £
] 2)4 . 204
IN-65 B 26 + L0 AL EQU 0 ¢ J0)E
L] ' L& e
IR-95 ( 4 0t OJE € ALL EQUAL 0 2 DI €
N 24 # 0/ )¢
AC-11OMC 4 Ot O ¢ ALL EQUAL ( .0¢ 0)E
/ ' it L 2 el
\f
 NNROUTINE SEFERS TO THE NUMEER (F SEPARATE MEASLRE'ENTS WMICH WERE GREATER
THAN TEN (1 TIMES THE AVERAGE BACXGROLND FOR THE PERICD OF THE REPLRT,
# THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASLUREMENTS
1,E, A POSTERICR] LLD) IS INDICATED WITH ¢ ¥,
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMWARY
VERMONT YANKEE NUCLEAR POMER STATION, VERNON, VI
JANARY - DECEMBER 1987
MEDIUN: FINFISH UNITS! PCI/KG WET

INDICATOR STATIONS STATINN WITH HIGHEST MEAN CONTROL STATIONS
HHEEER R IR AR R R AR R

RADIONUCLIDES MEAN MEAN MEAN

(ND, ANAYSES REQUIRED  RANGE STA, RANGE RANGE
(NON-RIUT [NE LLD NO, DETECTED#+ NO, NO. DETECTED#+

NO. DETECTED#+

0)E C ALL EQUAL ( .0¢

¢ NON-ROUTINE REFERS TO THE NUMBER (OF SEPARATE MEASUREMENTS WHICH MERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKCROIND FOR THE PERICD (F THE REPCRT

# THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
[.E. XA POSTERIORI LLD) IS INDICATED WITH ¢ ',
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Table 3.1

Summary of Direct Radiation Measurements - 1987
Vermont Yankee

Location Type* QTR 1 QTR 2 QTR 3 QTR &4 Yearly Mean
DR-1 I 11.78 12.77 10.94 12.84 12.08
DR-2 I 12.30 10.29 12.28 11.01 11.47
DR-3 I 12.39 11.81 10.79 13.50 12.12
DR-4 I 11.91 11.41 10.59 13.22 11.78
DR-$ 0 11.12 11.31 9.21 12.73 11.09
DR-6 1 7.86 9.79 24.04 14,74 14,11
DR~7 SB 11,12 13.60 11.36 14.98 12.77
DR-8 $8 11.97 13.67 10.81 14.33 12.70
DR-9 I 10.80 9.44 12.40 11.12 10.94
DR-10 0 11,19 13.46 12.08 6.41 10.79
DR-11 I 10.72 11.82 10.32 9.32 10.55
DR-12 0 11.93 12,33 10.21 9.75 11.05
DR-13 I 14.29 10.65 9.92 11.67 11.63
DR-14 0 14.06 13.60 11.09 10.96 12.43
DR-15 I 10.77 14,36 10.58 12.59 12.08
DR-16 0 14.53 11,14 13.86 12.61 13.04
DR-17 1 13.13 8.46 10.90 18.34 12.71
DR-'8 0 12.37 11.76 11.09 12.11 11.83
o) T 1 12.71 8.33 12.46 17.21 12.68
Dk-20 0 12.91 10.87 13.60 9.72 11.78
DR-21 1 11.67 14.81 15.91 12.12 13.563
DR-22 0 13.71 13.22 12.27 12.23 12.86
DR-23 1 9.67 11.0% 13.57 11.50 11.46
DR-24 0 14.75 8.14 12.00 9.17 11.02
DR-25 I 11.77 12.05 17.5: 12.94 13,57
DR-26 0 12.44 16.53 13.71 12,57 13.81
DR-27 I 13.41 13.06 12.52 13.49 13.12
DR-28 0 10.50 11.90 12,43 10.44 11.32
DR-29 1 11.57 13.10 17.20 11.31 13.30
DR-30 0 11.01 10.98 15.68 10.97 12.16
DR-31 I 12.94 14.71 12.83 12.62 13.28
DR-32 0 17.01 12,19 13.47 13.89 14,14
DR-33 I 12.85 10.04 11.43 11.91 11.56
DR-34 0 11.82 10.82 12.72 12.99 12.09
DR-35 I 10.77 10.06 10.89 13.17 11.22
DR-36 0 11.85 1270 15.65 12.02 12.88
DR-37 I 12.16 B 13.62 9.86 12.10
DR-38 0 10.48 13.22 12.33 14,26 12.57
DR-39 1 11.74 13.32 10,40 12.64 12.02
DR-40 0 10,98 11.14 13.21 11.01 11.59
DR-41 SB 14,61 15.36 11.24 13.11 13.61
DR-42 SB 9.34 14,17 12.87 10.94 11.83
DR-43 SB 10.71 12.38 12.64 13.03 12.19
DR-44 §B 12.47 12.88 13,55 12.04 12.75

-50-
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FIGURE 3.8
EXPOSURE RATE AT INDICATOR TLDS, DR 01-04,06,50
VERMONT YANKEE NUCLEAR FOWER STATION, VERNON, VI
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FICURE 3.9
EXPOSURE RATC AT SITE BOUNDARY TLDS, DR 07-08,41-44
VERMGNT YANKEE NUCLEAR POWER STATION, VERNON, VT
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FIGURE 3.1
EXPOSURE RATE AT INNER RING TLDS, DR 09-23 (0DD NUMBERS)
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VT
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MICRO-R PER HOUR

FIGURE 3.12
EXPOSURE RATE AT TNNER RING TLDS, DR 25-39 (0DD NUMBERS)
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VI
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FIGURE 3.13
EXPOSURE RATE AT OUTER RING TLDS, DR 10-24 (EVEN NUMBERS)
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VI
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FIGURE 3.14
EXPOSURE RATE AT OQUTCR RING TLDS, DR 26-40 (EVEN NUMBERS)
VERMONT YANKEE NUCLEAR POWER STATION, VERNON, VT

3»

o-9R-26, S 3.7 KM

O=DR-28, SSH 2.2 KM
304 A=DR-30, SH 2.3 KM

+ = DR-32, WSH 5.0 KM

X=DR-34, A 4.9 KM

¢ = DR-36, WNW 4.7 KM

V-DR-38, NW 7.7 KM
254 ® - DR-40, NNW 5.8 KM
20 4
154

A
FAN
\ A
104 y L / \\ & A
—A )(A\A ,\A/Af A /‘4

S 4
0 L L4 Ll L

Tl WiIi Wil i I T 11 WwWIi I
1980 1981 1982 1983 1984 1985 1386 1987



861 986! G861 ¥O61 £H61 z86!1 1861 0861
Al 11 1 Al 111 M 11 Al 11 1 Al 11 1 Al 11 A 111 AL 11 ;
S
g8 o o s8-8 A ,
X.:f ¥ "\ \w},f \ e
/ ... \ \ / / -
a8 \ / !
= : =g Ww/& ™ K \
1\E E/ \P&% \
\
P
&_ & - 51
- 02
-G
i1 QH044045 “S0-¥Q -0
-0
S

IA “NONN3A “NOILULIS 43M04 HU3TIONN JANUA INOWH3A
GO-40 071 TCMINCD 1Y 31Uy 3dNS0dX3

31°¢ 390914

¥N0H ¥3d4 ¥-0¥01W

50






-‘go

Location

North Hinsdale
Vernon Nursing Well
Hinsdale Substation
Nocthfield

Tyler H.11

Hunt House
Brattleboro C. C.
Spofford Lake

River Station

Cs-137
0.1440.01
0.09+0.01
0.18+0.01
0.06+0.01
0.254+0.01
0.144+0.01
0.2840.01
0.08+0.01

0.0440.01

Table 3.2

Summary of In Situ Soil Analyses

K-40
1.6240.05
1.6440.05
1.4940.05
1.5640.05
2.0040.05
1.6240.05
1.48+0.04
2.0440.05

1.6840.05

Th-232

1.6540.10
1.09+0.07
1.98+0.08
1.61+0.08
2.40+0.09
1.65+0.10
1.4040.07
2.1940.09

1.5440.08

Exposure Rate (pR/hr) + 1 Std. Dev.

U-238

0.8440.04
0.8140.04
1.2140.05
1.2540.05
1.27+0.06
0.8440.04
1.0440.05
0.9740.05

0.9740.05

* To'~1 of portable germanium system plus 3.59 pR/h cosmic contribution.

2896R/23.219
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Total®
7.8440.12
7.2242.10
8.45%0.11
8.0740.11
9.5140.12
7.8440.12
7.7940.09
8.8740.11

7.8240.11

HPIC
8.57+0.39
8.08+0.37
8.79+0.48
8.1340.47
9.33+0.52
8.9940.41
7.8140.46
8.9040.43

7.9040.45



4.0 QUALITY ASSURANCE PROGRAM

Three separate Quality Assurance programs were performed during 1987 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 result. 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.

YAEL maintains an intralaboratory qua.ity control program to assure the
validity and reliability of the data. This program includes quality control
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 ccgnizant 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
media and sent to the laboratory for analysis. The results from this blind

duplicate program are used to check fov precision in laboratory analyses.

EPA Interlaboratory and Intralaborutory Results

The Quality Assurance Progrum implemented at the analytical laboratory
indicated good precision and accuracy in reported values. Table 4.1 shows the
results of ¢ccuracy and precision for laboratory analyses in 1987 for
intralaboratcry analyses, and EP\ interlaboratory cross-check analyses. For
accuracy, 61.7 and 87.4 percent of the results were within 5 and 10 percent of
the known values, respectively, with 96.2 percent of all results falling
within the laboratory criteria of 15 percent. For precision, 86.4 and 97.5
percent of the results were within 5 and 10 percent of the mean, respectively,
with 99.6 percent of all results meeting the laboratory criteria of 15 percent,

~§2-
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The results of the EPA Interlaboratory Comparison program, when
considered apart from the remainder of the Quality Assurance program, were
satisfactory in 1987, One hundred and sixty-eight analyses were performed on
air particulate filters, food, milk, urine, and water. Based upon this sample
analysis total, 166 analyses (i.e., 99.0%) met the EPA's definition of mean
value criteria. The sample analyses that did not meet the criteria were a
Ru-106 analysis in a water sample and a gross beta analyeis, also in a water
sample. A recount of the beta samples yielded measurements that met the above

criteria. (Details of this may be found in Reference 2.)

Blind Duplicate Program

A total of 49 paired samples were submitted by the five participating
plants for analysis during 1987. The data base used for the duplicate
analyses consisted of paired measurements of 26 gamma eritting nuclides, H-3,
S§r-89, Sr-90, low level I1-131 and gross beta. A dual level criteria for
agreement was established. If the paired measurements fall within # 15
percent of their average value, then agreement between the measurements has
been met., If the value falls outside of the +# 15 percent, then a two standard
deviation range (95 percent confidence level) is established for each of the

analyses. If the ranges overlap, agreement is obtained.

One thousand two hundred and forty-two paired duplicate measurements
were analyzed for 1987, A total of 99.5 percent of all measurements fell
within the established criteria discussed above. The six measurements that
did not meet the criteria were measurements of Ag-110m in milk, Mo-99 in milk,
Fe-59 in ground water, Sb-124 in estuary water, Fe-59 in seawater, and Mo-99
in mussel bodies. In all of the above cases, the radionuclide in question was
not detected in the sample and a three-standard deviation acceprance criteria
was met. The six duplicate measurements represent 0.5 percent of all the
blind duplicate paired measurements made during 1987. No trend was evident

with respect to repeated failings of measurements for the above radionuclides.

by
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Table 4.1

Intralaboratory and EPA Interlaboratory Results - 1987

Accuracy
Total Number
of Measurements 0 _to 5% 0 to 10% 0 to 15%*
729 450 637 701
(61.7%) (87.4%) (96.2%)
Precision
Total Number
of Measurements 0 to 5% 0 to 10% 0 _to 15%*
721 623 703 718
(86.4%) (97.5%) (99.6%)

* 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 LAND USE CENSUS

The Vermont Yankee Technical Specifications require that a Land Use
Census be conducted annually betweeo June 1 and October 1 of each year. The
census identifies the location of the nearest milk animal and the nearest
residence in each of the 16 meteorological sectors within 5 miles of the
plant. It also identifies the nearest milk animal (within 3 miles of the
plant) to the point of predicted highest annual average D/Q value in each of
the three major meteorological sectors due to elevated releases from the plant
stack. 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.

The 1987 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, no changes were required or made in the milk sampling locations.

-65-
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Table 5.1

Vermont Yankee

1987 Land Use Census Results

Nearest Residence

(km)

1.6
1.6
1.3
1.0
1.0
2.8
1.8
2.0
0.5
0.5
0.5
0.5
0.5
0.6

1.2
2.1

* No milk animals found within 5 miles.

2896R/23.219
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Milk Animals
km Cow or Goat
* -
* -

4.2 Goats
- —~
2.4 Cows
" -
3.4 Cows
4.3 Goats
5.1 Cows
. -
2.1 Cows
2.4 Cows
7.2 Cows
* =
1.2 Goats
0.8 Cows
4,7 Cows
4.7 Cows
“ s



6.0 SUMMARY

During 1987, samples collected as a part of the radiological
environmental mon!*oring program at Vermont Yankee showed detectable levels of
man-made radionucl s in cow milk, mixed vegetation, fish, and sediment. As
reported in the pas. for sediment, low levels of Co-60, Zn-65, and Cs~134 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 low levels detected were shown to originate from fallout from
atmospheric nuclear weapons tests conducted during the 1970s and 1980, or from
fallout from the Chernobyl nuclear plant accident in 1986. The radiological
environmental monitoring program has therefore demonstrated that plant

operations have had no significant impact on the environment.

b3
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