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1.0 INTRODUCTION

The radiological environmental surveillance program at Yankee Atomic

has been designed and carried out with specific objectives in mind. They are

as follows:

To provide an early indication of the appearance or accumulation of
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
station's environmental impact is known and within anticipated
limits.

To verify the adequacy and proper functioning of station effluent

controls and monitoring systems.

To provide an estimate of actual radiation exposure to the

surrounding population.

To provide standby monitoring capability for rapid assessment of
risk to the general public in the event of unanticipated or

accidental releases of radiocactive material.

During 1984, as in the past, the plant staff collected the bulk of the
environmental samples and process2d all environmental thermoluminescent
dosimeters (TLDs) for direct radiation measurements. After the initial
processing, all non-TLD samples were sent to the Yankee Atomic Environmental

Laboratory in Westboro, Massachusetts for further processing and radionuclide

analysis.

This report is a summary of the findings of the Radiological
Environmental Surveillance Program for 1984. It is being provided in

compliance with plant Technical Specification 6.9.5.a.




2.0 ENVIRONMENTAL MONITORING PROGRAM

In this section, Table 2.1 outlines the monitoring program as required

by the plant Technical Specifications. Table 2.2 lists the sampling stations
and their specific locations (distances are measured from the center of the
containment building). The sampling locations are shown on maps in Figures
2.1 through 2.7.

Below are listed the two-letter media codes and what they represent:

Air Particulate
Charcoal Filter

Milk

Ground Water

River Water

Food Crop

Broad Leaf Vegetation
Maple Syrup

Sediment

Finfish

Direct Radiation (TLD)
Soil




Table 2.1

Yankee Atomic
Radiological Environmental Monitoring Program

Media

Air Particulate (AP)

Charcoal Filter (CF)

Milk (TM)

Food Crop (TF)
Broad Leaf Vegetation (TV)

Ground Water (WG)

River Water (WR)

Sediment (SE)

Finfish (FH)

Direct Radiation (GM)

Sampling Frequency

Weekly
Quarterly Composite

Weekly

Monthly; once per

2 weeks from June 1
to Nov. 1

Annually (Harvest)

Annually (Harvest)

Quarterly

Monthly (Composite)

Quarterly Composite
Semiannually

Seasonal or
Semiannually

Quarterly

(Outer ring TLDs)
Quarterly

(All other TLDs)

Required Analyses

Gross beta
Gamma spectroscopy

I-131
Gamma spectroscopy,

I-131

spectroscopy

spectroscopy,

beta,
spectroscopy,

spectroscopy

spectroscopy

De-dose only

Intergrated gamma
dose




Table 2.2

Yankee Atomic
Radiological Environmental Monitoring Locations

Distance

From Direction
Station Code Station Plant From

(Media - Sta. No.) Description (km) Plant

AP/CF-11 Observation Stand . NW
AP/CF-12 Monroe Bridge ] Sw
AP/CF-13 Rowe School : SE
AP/CF-14 Harriman Station - N
AP/CF-21 Williamstown, MA ; w
AP/CF-31%x* Furlon House ) SW
AP/CF-32%x Heartwellville, VT : NNW

™-11 Heath, MA . E
TM-12 Readsboro, VT . N
™-21 Williamstown, MA

TF-11 Monroe Bridge
TF-12 Rowe, MA

TF-21 Williamstown, MA
TF-32*x% Harriman Station

TV-11 Monroe Bridge
MS-3]1%x* Readsboro, VT
MS-41 %> Heath, MA
MS-42%x Williamstown, MA

WG-11 Plant Potable i o
WG-12 Sherman Spring NW

WR-11 Bear Swamp Lower Res. . Downriver
WR-12 Harriman Reservoir D. Upriver

SE-11 No. 4 Station N Downriver
SE-21 Harriman Reservoir N Upriver




(continued)

Yankee Atomic
Radiological Environmental Monitoring Locations

Distance
From Direction
Station Code Station Plant From

(Media - Sta., No.) Description (lam) Plant

Sherman Pond
Harriman Reservoir

P
w

N
Upriver

—
o
-

Furlon House
Observation Stand
Rowe School

Harriman Station
Monroe Bridge
Readsborc Road Barrier
Whitingham Line
Monroe Hill Barrier
Dunbar Brook

Cross Road

Adams High Line
Readsboro, VT
Restricted Area Fence
Restricted Area Fence
Restricted Area Fence
Restricted Area Fence
Restricted Area Fence
Restricted Area Fence
Restricted Area Fence
Restricted Area Fence
Restricted Area Fence
Heartwellville, VT
Williamstown Substation
Harriman Dam
Whitingham, VT

Sadoga Road

Number 9 Road

Number 9 Road

Route 8A

SW
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SW
N

NE
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Table 2.2
(continued)

Yankee Atomic
Radiological Environmental Monitoring Locations

Distance
From Direction
Station Code Station Plant From
(Media - Sta. No.) Descriction (km) Plant

GM-30 Route BA

GM-31 Legate Hill Road
GCM-32 Rowe Road

GM-33 Zoar Road

GM-34 Fife Brook Road
GM-35 Whitcomb Summit
GM-36 Tilda Road

GM-37 Turner Hill Road
GM-38 West Hill Road
GM-39 Route 100

GM-40 Readsboro

ZOO0OO0OO0OO0OO0OO00O0O
OO OO NN
NN Dd OO

TS-01** Furlon House
TS-02%* Monroe Bridge, MA
TS-03%x Observation Stand
TS-04*% Williamstown, MA
TS-05%% Heartwellville, VT
TS-06%% Harriman Station
TS-07%x Rowe School

NN
-~

B> WNNOMO

NN LMD

*] = Indicator Stations; 2 = Control Stations; 0 = Cuter Ring Incident Response
TLD; NA = Not Applicable.

ol Not required by Radiological Effluent Technical Specifications.
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3.0 SUMMARY OF 1984 ENVIRONMENTAL DATA

The following pages summarize the analytical results of all the
environmental samples which were collected during 1984. 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 categury. The tables were generated by the computer
program, ERMAP. At the top of each table, ERMAP lists 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
background value. 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 as specified in the
plant's Rediological Effluent Technical Specifications. (Requirements are not

given for many of the radionuclides routinely measured and reported herein.)

Thcse sampling stations which are within the range of influence of the
plant and which could conceivably be affected by its operation are called
“Indicator” or "Zone I" stations. Distant stations, which are beyond plant

influence are called "Control" or "Zone 11" stations.

ERMAP calculates a set of statistical parameters for each
radionuclide. This set of statistical parameters includes separate analyses
for (1) the indicator stations, (2) the control stations, and (3) the station
having the highest annual mean concentration. For each of these three groups

of data, ERMAP calculates:

The mean value of all concentrations including negative values and

values below LLD.

The square root of the mean square deviation. This is an estimate

of the sample variance.

The lowest and highest calculated concentration.




© The number of positive measurements (activity which is three times
greater than the standard deviation) divided by the total number of

measurements.

Each single radiocactivity measurement datum in this report is based on
2 single measurement and is reported as a concentration plus or minus a one
standard deviation uncertainty. The quoted uncertainty term represents only
the random uncertainty associated with the radioactive decay process (counting
statistics), and not the propagation of all possible uncertainties in the
analytical procedure. Radioactivity is considered to be present in a sample
when the concentration exceeds three times its associated standard deviation.
Expressed in another way, the measurement is considered to be statistically
different than normal instrument background when the plus or minus three

standard deviation range surrounding the measurement does not include zero.

Direct radiation measurements from thermoluminescent dosimeters are

discussed in Section 3.M.

During 1984, two environmental analyses did not meet their required
LLDs. A burned out motor on an air sampling pump at Control Station AP/CF-21
during the week ending August 14, 1984 resulted in a total week's sample
volume of 22 cubic meters. The low volume prevented the required LLDs for the
air particulate filter (gross beta analysis) and its companion charcoal filter

(1-131 analysis) from being reached.

A circuit breaker trip at Control Station AP/CF-21 resulted in a low
sample volume of 197 cubic meters during the week ending May 1, 1984. The

required LLDs for the air particulate and charcoal filters were achieved,

however.

The required LLD for one non-environmental sample was not met as
follows. On November 27, 1984, the Yankee plant initiated a load reduction to
affect boiler feed pump repairs. The rate of load reduction exceeded 15% of
rated thermal power in one hour. Required sampling of plant systems was

initiated in accordance with Technical Specifications 4.4.7 and 4.11.2.1.2

(Table 4.11-2, Notes ¢ and d). The results of the analysis required under

4.4.7 indicated that sampling and analysis under 4.11.2.1.2 were not

-l5-~




required. However, the completed sampling produced a charcoal sample for
I-131 of one-hour duration resulting in a lower limit of detection of

3E-11 uCi/mL versus the required 1E-11 uCi/mL.

The small sample size obtained was a function of using the PVS back-up

sampling system to obtain the samples. At that point in time, the back-up

system was in use as the primary sample system due to changes to the PVS
monitoring system under EDCR 84-314. Thus, the I-131 charcoal sample was &
portion of the continuous sampling required under Table 4.11-2 and subject to
the LLD requirement. The short duration of the sampling (approximately one
hour) resulted in a low sample volume (mLs) and thus an increased LLD. Please
note that, this LLD was achieved only for that one-hour span of time. The
required LLDs were achieved for the sampling periods before and after the

one-hour period.

During the fourth quarter, the TLD badge at Station GM-9, Dunbar Brook,
was apparently stolen. The annual average exposure rate, as reported in Table

3-1, is based on data from the first three calendar quarters only.




Air Particulate

Air monitoring stations are established it a total of seven

locations, five of which are required by the Radiological Effluent

Technical Specifications. The air pumps at these locations operate

continuously at a flow rate of approximately one cubic foot per
minute. Airborne particulates are collected by passing the air
through a fiber filter. These filters are collected weekly and
held for at least 100 hours before being analyzed for gross-beta
activity (indicated as GR-B in tables) to allow for the decay of
radon and thoron daughter products. Weekly composite air filters
from each location are analyzed quarterly for gamma-emitting

radionuclides.

Gross-beta analyses (Figure 3.1) show random fluctuations at all
sampling locations including controls, thereby indicating that any
plant contribution is negligible. For the gamma analyses, no
activity was detected at either the indicator or control locations,

with the exception of naturally occurring K-40 and Be-7.




FIGURE 3.1

GROSS BETA MEASUREMENTS OF AIR PARTICULATE FILTERS

J -

YANKEE ATOMIC ELECTRIC COMPANY, ROWE, MA

STATICN 11
STATION 12
STATION

STATION 14
STATION 21
STATION 31
STATION 32




ENVIRON'ENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROME, MA
JANUARY - DECEMBER 1984
MEDIUM: AIR PARTICULATE UNITS: PCI/CU. M

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
] HHEHH R FEbbreec bR
RADIONUCL I DES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE) # LD NO. DETECTED## NO.  NO. DETECTEDw+ NO. DETECTED#+

GR-B  (344) .01 (2.2% JAE -2 14 (231% JE-2 (22¢ JJE -2
( 0 { 8.4 - S2.9)E -3 { 8.4 - 43.1)E -3 { 7.7 - 42.3)E -3
#(260/260)% # 52/ S2)¢ #(103/104)%

28) (4.21¢ .2)E -2 (4.6 ¢ ME-2 (442 .3)E <2
0) (28~ S.7E-2 (&1- SNE-2 (3 S.8)E <2
& 20/ 20)¢ # 4 e # 8/ B¢

28) (4.21¢ AE -3 (53¢ 1O0OE-3 (35¢% +7)E -3
0) (-5.0 - B1.8)E 4 (38- B82E-3 (1.1~ &1E-3
# & 0% # 3/ 4 # 2/ 8)+

28) . . (60t 7.8E-5 (=292 2L.1E -6
0) . * (<1.5- 21E-4 (-1.2- oJIE ~4
# 0/ 4 ¢ 0/ B+

28) (=26¢ 2.7)E -5 (252 9.5E-5 (-3
1

¢ ABE-S
0) -1.9- 3.0 -4 (-1.4 - 3.0E4 -

2.6)E -4
/ 8)¢

8
-1.5
¢ O/ 200% s 0/ A # 0

28) (=7.6 ¢ &.8)E -5 (1.6¢2 HE-4  (3.12¢ 12.3E-S
0) (7.3~ 3.7 -4 {7.5- ROE-S (-7.8- 3.2)E-4
Wl 0/ 20)% # 0/ ) ¢ 0/ 8)¢

7¢ 2.8E-S {
4 - 1.5)E 4 (=
0/ 20)¢ *

4t 22E-5 |
8- 77E-S5 |
0/ 4)% ¢

3¢+ 4ME-S5
S~ 1.1)E -4
0/ 8)!

28) (-3.
0) (-3.
&

1. -2,

1. -2,

{ {

28) (-1.8¢ &.8)E -5 (24¢ 10E4 (-9.2% T7.BE-S

0) (-5.1 - &.4E 4 (6,0~ HLINE-S (-3.6- 3.00E-4
8 0/ 20+ # 0/ M+ # 0/ 8+

28) (1.1¢ &6.0E-5 (23¢: LAOE-4 (102 9)E -4
0) (-4.0 - 6.0)E 4 (5.0 - S9.6E-5 (~43- 3.M0E-
# 0/ 2004 # 0/ 4+ # 0/ B)#

NON-ROUTINE REFERS TO THE NMUMBER (F SEPARATE MEASUREMENTS WHICH MERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

{1,E. >3 STD DEVIATIONS) IS INDICATED WITH #( ¥,




ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROWE. MA
JANUARY - DECEMBER 1984
MEDIUM: AIR PARTICULATE UNITS: PCI/CU. W

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
HHH B HHHH LR R R R HHEEHEEREERREREE
RADIONLCL I DES MEAN MEAN MEAN
(NO, ANALYSES) REQUIRED  PANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LLD NO. DETECTED#+ NO.  NO. DETECTED## NO. DETECTED#+

RU-103 ( 28) (-1.3¢ 2.8)E -5 RN (7.2¢ 3.8E-5 (582 :BIE
0) (-3.0 - 2.0)E 4 (-8.9 - 170.0)E -6 (-2.0- L.7)E
# 0/ 20)% # 0/ 4)¢ # 0/ 8¢

28) (-3.4¢ 2.1)E -4 (3.5¢ 29E-4 (-7.5¢ A3E-4
0) (-2.4 - LAE -3 (-3.7- 10.0)E-4 (-3.0 - JIIE -3
# 0/ 200% # 0/ 8¢

28) . (462 2.8)E-5 . 5 (8.4¢ S.1)E -5
0) (-7~ 23K -4 . A (<2,6 - 2.0)E -4
# 0/ 20)% # 0/ 8

28) . (5.3¢2 2.6)E -5 (1.4 ¢ .I3)E -4 (-3.9¢ 2.7 5
0) (-2,1 - 2.0 -4 (30- BES (~1.2- .8)E 4
8 0/ 20)¢ # 0/ 4 # 0/ 8¢

28) (-1.4¢ 1.0 -4 (-1.6¢ B1E-S (-3.2¢ 1.3)E 4
0) (-8.0 - 12.5)E -4 {-2.0- 1.3) -4 (8.2~ 2.1)E -4
# 0/ 20)¢ # 0/ 4)s # 0/ 8)s

28) (6.0 44E { 1.5¢ 1.3)E -4 (2.4¢ 8.8
0) {(-2.7 - 4.9)E (-1.2 - 4.9 -4 {-3.1 - S.1E -4
& 0/ 20)¢ # 0/ M)+ # 0/ B¢

28) (6.1¢ 10.5E (48¢ 1.7)E-4
0) (-8.2- B.5)E (1.4 - 8.5k -4
# 0/ 20)¢ # 0/ )¢

28) (6.9¢ B.0)E-5 (642 1.9E -4
0) («<7.3- 9.3k <4 { 2.0~ 10.4)E -4
# 0/ 200 # 0/ A

NON-ROUTINE REFCRS TO THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) 'IMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,
THE FRACTION OF CAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )e,




Charcoal Filters

Charcoal filter cartridges are situated in series with the air
particulate fiber filters. Monitoring stations were located at a

total of seven stations, five of which were required by the

Radiological Effluent Technical Specifications. The air pumps at

these locations operate continuously at a flow rate of

approximately one cubic foot per minute.

Charcoal filters were collected and analyzed weekly for I-131
activity. Concentrations of I-131 activity in both indicator and

control station samples during 1984 were below minimum detectable

levels.




MEDIUM: CHARCOAL FILTER

ENVIRONMENTAL RADIOLOGICAL PRC™RAM SUMMARY
YANKEE NUCLEAR POMER STATION. ROME. MA
JANUARY - DECEMBER 1984

UNITS: PCI/CU. N

RADIONUCLIDES

INDICATOR STATIONS
il

MEAN

STATION WITH HIGHEST MEAN
L
MEAN

CONTROL STATIONS
FREEEUEERIERRE S

(NO. ANALYSES) REQUIRED RANGE STA.

NO. DETECTED#+ NOD.

RANGE
NG. DETECTED#+

(NON-ROUTINE) # up

I-131 (364) .07

¢ 0

(-1.5 ¢ .J)E -3 4 (-1.0¢
(4.4 - 1.2)€ -2 (2.7 -
# 0/260)% 8 0/ 52)¢

9 -3
Ik 2

# 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.

# THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) 1S INDICATED WITH #( )%,




Milk

Milk samples were ccllected and analyzed by the schedule shown in
Table 2.1.

Detectable concentrations of Cs-137 and Sr-90 were measured in milk
samples submitted from the indicator and control locations. The
mean concentration of Cs-137 and Sr-90 in milk samples from the
indicato: location was greater by a facter of 12.0 and 3.1,
respectively, than from the control location (see Figures 3.2 and
3.3). The nigher concentration in indicator station samples has
been noted for several years. It has been shown in previous
reports tha: the radionuclides in the cows' food, particularly

pasture grass, are a result of atmospheric nuclear weapons testing

fallout, and that farming practices (amount of vegetation and type

of vegetation that the cows are allowed to feed on) can cause large
variations of Cs-137 and Sr-90 concentrations in milk. Mean
concentrations and ranges foir' the control station and indicator
station, for Cs-137 and Sr-90, were similar to those measured for

1983 (Reference 1)
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ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION: ROWE. MA
JANUARY - DECEMBER 1984
MEDIUM: MILK UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
HHE FHH R SHEEH R HREEEEE
RADIONLCLIDES MEAN MEAN NEAN
(ND. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LD NO. DETECTED## NO.  NO. DETECTED## NO. DETCCTED#+

SR-89 ( 12) {
{ 0 (-
&

1.2¢ 3.0) -1
1.3 -

{ £ .8)E -1 (1.8¢ JME -1
1LOE 0 { -
§

S.9)E -1 { 9.6 -~ 27.4)E -2

2 4.3
3 2.1
0/ B)# { 0/ 4) o 0/ 4

{ 12 (65¢ 1.1)E O (9.11% SE O {2.1¢ 2)E
{ 0) ({2.1- 11.0)E O (7.2- MHO0E 0 (1.8~ 2.5

# 8/ B¢ # 4 ) & &)

(-1.6¢2 9.4)E - (38¢ 133K -1 (-1.6¢ 1.3
(-1.0- 2.1 | -1.0~- 2.1k | (-1.4 - .B)E
¢ 0/ 3B)# & 0/ 19)% # 0/ 19)¢

(132 O 3 . O 3 (1.4¢ 0)E
1.1~ LSK 3 . (5.1 L3
#( 38/ 3B)# &0 19/ 19)%

{-8.1 ¢ I1L1)E -2 (2.7¢ 167E-2 (2
(-1.3- 13 0 (-1.3 - 1.S)E 0 (-1
& 0/ 3B)# 8 0/ 19)¢ &

t 4.5 -2
- 1.0)E 0
/ 19)4

0
1
0

(-1.1¢ 1.3 -1 (-3.7¢ 2.2E-2 (-3.0% L7)E -
(2.0 - L9E 0 (-1.7- 1.9 0 (2.0~ .B)E 0
# 0/ 3B)* # 0/ 19) 8 0/ 19)

(278 2.9% -} (442 &0 -1 (232 S.3)E -1
(-3.0- A&7 0 (-2,2- 3.8E 0 (-4.1- S.2E 0
o 0/ 3B)s # 0/ 19)¢ # 0/ 19)¢

(-1.5¢ LA4E -] (41¢ L7 -] (412 L7)E-I
(-22- LAE 0 (-8.0 - 21.4)E -1 (-8.0 - 21,4 -1
# 0/ 3B)¢ # 0/ 19)% # 0/ 19)¢

(-3.6¢ 3.7 -1 (1.2¢ 41.7)E -2 (-3.9¢ 6.0)E -l
(-9.1- 3.3k 0 (4.4~ 3.3E 0 (-3.5- &.6)E O
# 0/ Bhe # 0/ 19)¢ ¢ 0/ 1914

NON-ROUTINE REFERS TO THE NUMBER OF SEPARATE MEASUREMENTS W!ICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTARLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )&,




ENVIRONMENTAL RADIOLOGICAL PRUGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROME. MA
JANUARY - DECEMBER 1984
MEDIUM: MILK UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
FHEHE T L e ]

RADIONUCLIDES MEAN MEAN MEAN
(ND. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE

(NON-ROUTINE) ¢ LLD NO. DETECTED#+ NO.  NO. DETECTEDs+ NO. DETECTEDs+

(252 2.0 -2 21 (822 2.8)E - ( 8.2
(-2.4- 3.3k 0 (-1.2- 3.5€ 0 (-1.2
# 0/ 3B+ # 0/ 19 ¢ 0

$+  2.b) -1
- .S)E 0
/ 19)¢

RU-103 ( 57) (8.6 ¢ . (-7.9¢ 2.3 -1 (-1.1¢ 20E O
( 0 (-2.2 - .9)E (<22- L9 0 (-23- J1)E 0
# 0/ 3B+ # 0/ 19)¢ # 0/ 19)%

7 (7.9¢ 12.8)E -1 {1.5¢ 1.6)E 0 (-3.6% 164 -]
0) (-1.3- L9k 1 (9.1 - 169E 0 (-1.1- 1Ok I
o 0/ W)+ 8 0/ 19 # 0/ 191

7 . (5.592 S.3k -3 (1.1¢ SIE-2 (1,
0) (-4.8 - 9.4)E -2 (2.2~ 8.2E-2 (-2
# 0/ B+ # 0/ 19)¢ &

1t b)E -2

2- 8.2k -2

0/ 19)%

7) . (-4.0 ¢ 1L1)E -1 {

0) (-2.4 - .B)E 0 (
¢ 0/ W)+ L

2  LiK- (-5.3¢ 1.1)E -}
- WL 0 (-1.3- I)E 0
/ 19)¢ # 0/ 19)0

3.
-1.

4
1
0

{

S7) . (1.2¢% 2)E | (2.01% 1)E 1 (9.72 1.8)E -1
19) {23- 31K 0 {L.1- 32K 1| (-2.7 - 21.7)E -1
#( 38/ 3B)+ & 19/ 19)% o 2/ 19)¢

7 . . . - (-2.6¢ 2.9 -2 |
0) {-4. . 0 (<2.1- 2.7 0 (
# 0/ 19)e *

62 27.5) -2
1- 27E 0
0/ 19)+

-2
2.
{

S7) . W7) (3.62 2.8)E - (362 2.4 -1
0) ol " .8IE (-1.4- 2,206 0 (-1.4- 2.2)E O
# 0/ 198 # 0/ 19)e

7 (89¢ &0~ i (5.3% 1.0)E 0 {4.5¢ 85.0E -2
0) (5.4 - 9.2 0 {(-5.4- 9.2)E 0 (6.9 - 6.8)E 0
# 0/ 3B # 0/ 19)¢ & 0/ 19)¢

S7) ( 1.6¢ SE 0 (1.7 ¢ WHE 0 (242 7.2E-
0) (-3.0 - B.2)E 0 (<2.7- 7.1E 0 (.0~ S7E 0
¢ 0/ 3B+ # 0/ 19)¢ o 0/ 19)%

NON-ROUTINE REFERS TO THE MUMBER (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 DETECTABLE MEASUREMENTS

{1.,E. >3 STD DEVIATIONS) IS INDICATED WITH #( )¥,

-~
-l -




Food Crop

Samples of tomatoes were collected at harvest time and analyzed for

gamma-emitting nuclides. These crops were both sampled from three

indicator and one control station. Other than naturally occurring

K-40 and Be-7, no radionuclides were detected in the samples.




ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
YAMKEE NUCLEAR POWER STATION, ROME, WA
JANUARY - DECEMBER 1984
UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
HEHR RIS EREEY T T HEHHEEREE RIS
RADIONUCL 1DES MEAN MEAN MEAN
(ND. ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # LD NO. DETECTED#+ NO.  NO. DETECTED## NO. DETECTED#+

E-7 (4 (1.4t L7 RN (47t LIE 2 (-2.42 bIE
{ D (-7.3 - 46.6)E
# 1/ 3¢+ LIS VA L # 0/ 1)+

4) {2.4¢ JIE (2.6 . ( 1.7 ¢ 2)E
0) (23~ 2.6)E
# 3/ 3¢ LI ) ¢ 1/ e

4) (-3.6¢ S5.5) (-5.2¢ 9.9
0) (-9.4 - 7.4)E
# 0/ 3In # 0/ 1)

(7.8¢ &.3)E (1.5¢ 8.5E
(-4.7 - 14,B)E
o 0/ 3¢ & 0/ )¢

(5.1¢ I48)E (-4.7¢ 15.2)E
(2.4 - 2.1)E
# 0/ 3 ¢ 0/ 1)e

(-4.7¢ 1LAE (1.3¢ L.5)E
(-2.3- 1.b)
o 0/ e # 0/ 1o

(S5.4¢ 110k (1.6¢ 1.8)E
(-1.6 - 2.1)E
¢ 0/ 3 # 0/ 1)*

(3.86¢ 98.9)E -1 (-22¢ LDE
(-1.1 - 2.0)€
# 0/ e # 0/ 1)

{6.7¢ A2 . (7.5¢ 80.0E -1
{ 20 - I5.2)E
# 0/ 3¢ ¢ 0/ 1+

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.
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )&,




ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROME. MA
JANUARY - DECEMBER 1984
MEDIUM: FOOD CROP UNITS: PCI/KG WET

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

TR R FHH I EH R R E R SHEREHE RS

RADIONUCL I DES AN MEAN MEAN
(ND. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE

(NON-ROUTINE ) # Lo NO. DETECTED## NO.  NO. DETECTEDs+ NO. DETECTED##

RU-106 ( 4) {1.6¢% . ({83% &.8)E (-1.1 ¢ 9)E
0) (-4.7 -
# 0/ 3 ¢ 0/ )¢ # 0/ 1=

4) (-28¢ 2.2)E (1,42 9.7 (1.42 9.7
0) (-7.2- =3k

# 0/ 3¢ 8 0/ 1)+ ¢ 0/ 1+

(-2.6 ¢ 9.9)E (1.7 ¢ 1.0)E (1.7 ¢ 1.0)E
(-1.5 - 1.7)E
¢ 0/ 3¢ # 0/ 1)+ # 0/ 1)

(-3.8¢ 70.0)E {1.3¢ . (-1.4¢ LI1E
(-9.0 - 13.5)E 0
# 0/ 3¢ # 0/ 8 0/ 1)s

(4.6t 5.8 (1.9¢ (L9t L9k
(-1.6 - JIE
# 0/ 3¢ # 0/ 1)e # 0 1)

(1.3 ¢ #439.6)E (1.0¢ 1.2)E (1.0t 12
(-7.9 - T1.0E
# 0/ 3¢ # 0/ 1) # 0/ 1+

(-1.4¢ 2.5 (40t S.5)E (402 5.5
(6.2 - 2.0
# 0/ 2 8 0 1 # 0/ 1)¢

(222 21K {632 A0 (-2.8¢ ASIE
(-6.4 - 62.8)E

# 0/ 3¢ ¢ 0/ 1 # 0/ e

NON-ROUTINE REFERS T0 THE NUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT.
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH #{ )%,




Broad Leaf Vegetation

The Radiological Effluent Technical Specifications require that one

sample of broad leaf vegetation be sampled at harvest time. 1In
1984, a Swiss chard sample was collected from Station TV-11l (Monroe

Bridge). The required I-131 analysis showed no detectable
radiocactivity.




ENVIRONENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROME. MA
JANUARY - DECEMBER 1984

MEDIUM: GREEN LEAFY VEGETABLE

INDICATOR STATIONS
FHEtEEEEHIERERRENS

UNITS: PCI/KG WET

STATION WITH HIGHEST MEAN
FHERHE R RS

CONTROL STATIONS
FHEERE IR EIEEEEY

FEAN

RADIONUCL IDES MEAN MEAN
(ND, ANALYSES) REQUIRED  RANGE STA,  RANGE
(NON-ROUTINE ) # LD NO. DETECTED#+ NO.  NO. DETECTEDs+

RANGE
NO. DETECTED#+

I-131 ¢ 1 &0. (1.6¢ 1O O 11 (162 LOE O NO DATA

( 0)
# 0/ s # 0/ 19

#  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.

#¢ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
{1.E. >3 STD DEVIATIONS) IS INDICATED WITH #( )4,




F) Maple Syrup

Maple syrup grab samples (not required by Technical Specifications)
were collected during April at one indicator and two control
locations. 1In addition to naturally occurring K-40, Cs-137 was
detected in each sample. Attributed to nuclear weapons testing
fallout, this Cs-137 has been detected in most samples since
collection was started in 1972. Both control stations in 1984 had
a higher Cs-137 level than detected at the indicator station.




ENVIRONENTAL RADICLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROWE, MA
JANUARY - DECEMBER 1984

MEDIUM: MAPLE SYRUP UNITS: PCI/KG
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
] FHEH R HHEH T
RADIONUCL 1 DES MEAN MEAN MEAN
(NO. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # up NO. DETECTEDs+ NO.  NO. DETECTED#+ NO. DETECTED#+
E-7 (3 (27¢ 7.8 0 31 (27: 7.8 0 (-9.2% O 0
«t 0 (9.2~ 9.2 0
# 0/ 1) # 0/ 1) # 0/ 2
K4 (3 (2.01% L 3 31 (202 O 3 (L9¢ JE 3
(0 (1L.7- 2.0 3
# I/ e # 1/ 1e o 22 24
L ) (1.1% .8)E 0 4 (1.5¢ LOE 0 (622 B7E-I
(0 (2,6 - 1.9 -1
# 0/ )¢ # 0/ e 8 0/ 2)¢
c-% ( 3 (<1.5 ¢ JSE 0 4 (482 10.2E-! (-7.9¢ 3.1E-I
« 0 (<1.1- =9 0
# 0/ 1) & 0/ 1 # 0/ 21
FE-5% ( 3) (4.9t 2.6 0 31 (492 24E 0 (392 JE 0
(0 (3.7- A&2E O
# 0/ e # 0/ 1e o 0/ ¢
60 (3 (4,02 11.6)E - 2 (51¢ 1LBE-1 (L1t LOE 0
(0 (-2.7 - SE 0
# 0 1 ¢ 0/ 1) ¢ 0/ ¢
™65 (3 (-1.3¢ 2.7 0 4 (S51¢ 25E 0 (15t 36K 0
t 0 (-2,1- S.1E 0
o 0/ 1e o 0 1e o 0/ ¢
B9 (3 (-1.1¢ 1.6 0 2 (30: 18E 0 (21¢ LOE O
(0 (L1=- 3.0 0
o 0/ e LU P L 0/ 2
R-103 ( 3) (-1.4¢ 1.0 0 31 (-1.4% LOE 0 (-2.5% ME 0
() (2.9~ =21k 0
# 0/ e # 0 1)e # 0/ 2

#  NON-ROUTINE REFERS TO THE MUMBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER

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

o+ THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1,E. )3 STD DEVIATIONS) IS INDICATED WITH #(

o3b=

,.l



ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROME, WA
JANUARY - DECENBER 1984

MEDIUM: MAPLE SYRUP UNITS: PCI/KG
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
I HETHHIHH e R
RADIONUCL [ DES MEAN MEAN FEAN
(ND. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
(NON-ROUTINE) # Lo NO. DETECTED#» NO.  NO. DETECTED#+ NO. DETECTED#+
RU-106 ( 3) (<3.9¢ B8.1)E 0 2 (9.4% 60E 0 (1.3t B.1E 0
(0 (-6.7- 9.4 0
# 0/ 1) ¢ 0/ 1)e # 0/ 2+
I-131 ( 3) (3.2¢ 2.3 -1 31 (32¢ 203E-1 (-1.82 1.0 0
( 0 (2.8~ =7 0
# 0/ s ¢ 0/ 1)e 8 0/ 2)¢
0 (-3.0 - W2 0
# 0/ 1# # 0/ e & 0/ 2)s
Cs-137 ( 3) 2% JE 4 (89¢ JE 1 (582 3.1E |
« 0 (2.8- B.9E 1
LI VA § L # 1/ 1e 8 2/ 2)e
BA-140 ¢ 3) (-9.8¢ 14.00E -1 4 (~1.7¢ IS.E-1  (5.9% 42) -]
{ 0 (-1.0- =~2)E 0
8 0/ 1)e # 0/ 1) # 0/ 2)¢
CE-141 ¢ 3) (1.3¢ LG O 31 (132 LOE 0 (L72 2.0E-I
{ 0 (<7.0 - 41.8)E -2
o0 e 8 0/ 1)e # 0/ 2)¢
CE-144 ( 3) (-2,3¢ S.7)E 0 2 (88 SS5E 0 (8.4¢ ME 0
{ 0 (8.1~ B.8E 0
¢ 0/ 1)s # 0/ 1)# # 0/ 2%
™22 ( 3) (44t 2.9 0 31 (44: 29E 0 (1.3% 21.3E-!
(0 (2.0~ 2.3 0

0/ 1)

# 0/ e

# 0/ 2)¢

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

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

# THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1.E. >3 STD DEVIATIONS) 1S INDICATED WITH #(

-

’..




G)

Ground Water

Ground water grab samples were collected from two indicator
stations on 8 monthly basis. (Technical Specifications require a
quarterly collection.) Each of these samples was analyzed for
gross-beta and gamma-emitting radionuclides. Each sample from
Station WG-11 was analyzed for H-3, and the monthly samples from
Station WG-12 were composited for a quarterly H-3 analysis.

Tritium (H-3) was detected in all of the Station WG-12 samples and
none of those from Station WG-11. Since the water from WG-12
(Sherman Spring) is not used for drinking water, and since the
Deerfield River into which it empties is also not used for
drinking, there would be no impact on man from the low levels
detected. 1In any case, the calculated total body dose to an
average adult who is assumed to ingest 370 kilograms per year of
this water (undiluted) at the average 1984 concentration of

1600 pCi/kilogram, would be approximately 0.06 mrem, using USNRC
Regulatory Guide 1.109 methodology (Reference 2). The annual mean
H-3 concentration has decreased steadily for mort of the past ten

years.

Gross-beta radiocactivity was detected in all ground water samples.
Caused primarily by naturally occurring radionuclides in ground
water, the gross-beta levels were similar to those of the past

several years.

No gamma-emitting radionuclides were detected in the ground water

samples.

~36-



ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROME, MA
JANUARY - DECEMBER 1984
MEDIUM: GROUND WATER UNITS: PCINXG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
FHEHREEE R Y HET RN

RADIONUCL IDES MEAN MEAN
(ND. ANALYSES) REQUIRED RANGE STA.  RANGE
(NON-ROUTINE) # Lo NO. DETECTED## NO.  NO. DETECTEDs+

R-B (20) 4. b s ( 4.4 ¢ 2)E
t 0 : (3.5~ S99
ol 12/ 12)%

) o (9.7¢ 22.0)E
0) - (-1.0 - 1.7)E

(-2.6 ¢ 3.2)E
(3.6 ~ 2.0E
o 0/ 240

(<2,9 ¢ 2.2)E
(-1.8 - 2.8)E
o 0/ )

(-6.0¢ 2.3)E ( 1.8 ¢ 1.7)E
{=3.2 - 1.2)E 0 (-4.5 - 12.3)E
# 0/ 24)¢ # 0/ 12)0

(1.6t 3.8)E (462 &0
(4.0 - 4,0)E (4,0 - 4.0)E
o 07 M) o 0/ 12)¢

(-2.9 ¢ 2.0)E
{(~2.0 ~ DE
o 0/ 12)¢

(1.1¢ B)E

(~4,0 - 3.8)E

s 0/ 120
(-6.0¢ 37 (-6.7¢ 411

(~4,2 ~ 3.6E 0 (-3.8 - 1.6)E
o 0/ 2400 ¢ 0/ 12)0

NON-ROUTINE REFERS T0 THE NUMBER OF SEPARATE MEAGLREMENTS WHICH MERE OREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPORT,
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E, )3 STD DEVIATIONS) 1S INDICATED WITH #f e,




ENVIRONENTAL RADIOLOGICAL PROGRAM SUMMARY
YAMEE NUCLEAR POMER STATION, ROME. ™A
JANUARY - DECEMBER 1984

MEDIUM: GROUND WATER UNITS: PCI/KG
INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
IR SRR R RN PEEEEE Y
RADIONLCL | DES MEAN - AN MEAN
(NO, ANALYSES) REQUIRED  RANGE STA.  RANGE RANGE
(NON-ROUTINE ) # uwpo NO. DETECTED## NO.  NO. DETECTEDs+ NO. DETECTEDs+
R-103 ( 24) <2.9¢ L.7E -l 12 (-5.82 2.8 -1 NO DATA
t 0 (=22~ LIE O (2.1~ L3E O
o0/ ) o 0/ 12)0
R-106 ( 24) {1.2¢ L9E 0 12 (20+ 2.0 0 NO DATA
( 0 (1.6 - LAOE 1 (-8.1 - 14.2)E 0
o 0/ ) o 0/ 1210
I-131 (24 R (652 S.0E - 12 (9%62% 3.7~ NO DATA
(0 (7.7~ 8.0 0 (=1.1 = 2,80 0
MO0 M) o 0/ 1204
CE-134 ( 20) 15. (=2.6¢ 1.5 -1 11 (<1,9¢ 2.1)E - NO DATA
‘ 0) “203 - l.)‘ o "l-‘ @ a',! °
o0/ 40 o 0/ 1200
CS-137 ( 20) 18. (~4.1¢ 2.0E -l 12 (342 19K~ NO DATA
( 0 (=28~ L1E O (-6.8 - 11.3)E -l
o0/ )0 o 0/ 1200
Ba-140 ( 24) 15. (<1.5¢ 37K -1 11 (642 49K~ NO DATA
‘ °, ‘402 - 3.2" o (“-7 - 302" o
o 0/ M) o 0/ 12)0
CE-141 ( 2¢0) (~4,2¢ A5 -1 11 (=3.2¢ &.8)E -1 N0 DATA
( 0 (=3.4 - A4 0 (3.4~ 2.9 0
o 0/ 2000 o0/ 1200
CE-184 ( 24) (5.0 ¢ 12.00E -1 11 (642 206,00 <2 NO DATA
(t 0 (<1.4- 10K 1 1.4~ 10K 1
o 0/ 2400 o 0/ 12)0
™2 (M) ( 1.6¢ HE 0 12 (2.11¢ JE 0 NO DATA
{0 (4.8~ 8.2 0 (<1,3- B2E 0
o0/ 200 o 0/ 1200
N3 2D 2000, (93¢ LBE 2 12 (1612 JIE 3 N DATA
(12 (1.5~ 2.80F 2 (1.1 2.1 3
o127 2)0 o 12/ 1200

¢ NON-ROUTING REFERS T0 THE MUMBER OF SEPARATE MEASUREMENTS WMICH WERE GREATER

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

#0 THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

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

Ie,



H)

River Water

Composite samplers were used at the two required sampling locations
and samples from each of these were collected monthly and analyzed
for gross-beta, gamma-emitting radionuclides, and I-131. Quarterly
composites were analyzed for H-3.

The third quarter composite sample showed detectable levels of H-3
at Station WR-11 (Bear Swamp Lower Reservoir). Since the Deerfield
River is not used for drinking water, the low levels of H-3 found
will have no impact on man. If one was to calculate, however, the
dose to an adult who consumed his entire yearly intake of water
(370 kilograms per year) from the Deerfield River at the above
sampling location, with the average concentration of 390
pCi/kilogram, it would be shown that the dose would be
approximately .009 mrem per year, using USNRC Regulatory Guide
1.109 methodology (Reference 2).

Gross beta radiocactivity, primarily from naturally occurring
radionuclides in river water, was detected in most samples. The
mean and range were similar to those weasured in previous years.
The control and indicator station mean concentrations were also
equal in 1984,

Other than naturally occurring Th-232, no gamma-emitting
radionuclides were detected in the 1984 river water samples.

~39.




ENVIRONENTAL RADIOLOGICAL PROGRAM SUMMARY
YANCEE MICLEAR PONER STATION, ROME, MA '
JANMRY - DECEMBER 1984
MEDIUM: RIVER WATER UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS

SRR AR FHEHI IR I Y SHEARREERREE S
RADIONLCL I DES MEAN MEAN MEAN
(ND., ANALYSES) REQUIRED  RANGE STA, RANGE RAN &
(NON-ROUTINE ) # Lo NO. DETECTED#+ NO. NO. DETECTED## NO. DETECTED#+
GR-p (26 4, {1.9¢ JJE 0 21 (1.9¢ JE 0 {192 JE 0
( 0 (8.7~ 25.1)E -~ (1.2~ 2.7 © ! 3.2" 2.7E 0
o 12/ 13)¢ # 13/ 13)¢ 8 127 13)%
K40 ( 26) (62¢ 2.0 -~ 11 (622 2.0k~ (=39 ¢ 4.5E 0
{ 0) (=1.7 - 1.8)E 1 (=1.7 = 1.8)E | {(~3.4 - 3.1E |
o 0/ 13)¢ # 0/ 13)¢ ¢ 0/ 13)e
MN-54 ( 26) 15. (-3.7 ¢ 1.7)E -1 11 (-3,7 ¢ 1.7)E ~1 (-6.7 ¢ 2.8)E -1
{ 0 (-1.3 - JIE 0 (=1.3 - JSE 0 (-2.8 - 1.1)E ©
o 0/ 13)¢ ¢ 0/ 13)s ¢ 0 13
co-58 ( 26) 15. ( 1.0 ¢ 3.0 ~1 11 (1.0¢ 3.0)E -1 (-2.1 ¢ 3.4)E -1
( 0) (~1.9 - 2,.00E 0 (1.9 - 2,00 0 (=2.2 = 2.0E
8 0/ 13)s o 0/ 13)¢ o0/ 13)e
FE-59 ( 26) 2. { 1.2 ¢ S 0 i (328 SIE 0 (7.8¢% 6.6)E -1
( 0) (3.2 - 3.0E O (=3.2 - 3.0E 0 (-2.8 - 4.5E 0
o 0/ 130 o 0/ 13)¢ # 0/ 13)¢
Co-60 ( 26) 15. (25¢% 2.7)E -] i1 129% 2.7)E -1 {1.9¢% 3.7 -1
{ 0) (7.4 = 19.1)E -1 (7.4 = 19.1)E -l (2.3 - 2.5E 0
o 0/ 13)¢ & 0/ 13)0 o 0/ 13)¢
INGS ( 26) . (5.7 ¢ 4,.3)E -l 11 (5.7 ¢ 4.3)E ~I (-6.1 ¢ S5.9)E -1
{ 0) {(~3.9 - 1.3E 0 (=3.9 - 1L3E 0 (=37 - 4.5E 0
s 0O/ 13N o 0/ 13)s & 0/ 13)*
IR-95 ( 26) 15. (-1.1 ¢ 4.5 -1 11 (-1t 4.5 -~ {-2.0 ¢ 4.4 -1
{ 0) (2.3 - 3L1E 0 (=2.3 - 3L.1E 0 (=2.7 = 2.9)E
o 0/ 13 o 0/ 13)e 8 0/ 13
RU-103 ( 26) (9.1 ¢ 3.5 ~1 21 (-5,5¢ 2.9°F 1 (5.9 ¢ 2.9k -1
{ 0) (=3.1 = I.1E O {~2.1 = 1.3). 0 (2.1 - 1,LJE 0
o 0/ 130 ol 0/ 13)¢ o 0/ 13)0

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

o4 THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS
(1,E. >3 STD DEVIATIONS) 1S INDICATED WITH & ),




ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMMARY
YANKEE NUCLEAR POMER STATION, ROME, WA
JANUARY - DECEMBER 1984
MEDIUM: RIVER WATER UNITS: PCI/KG

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
L L s L e R e T e
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(ND. ANALYSES) REQUIRED RANGE STA.  RANGE RANGE
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NON-ROUTINE REFERS TO THE MUMEBER OF SEPARATE MEASUREMENTS WHICH WERE GREATER
THAN TEN (10) TIMES THE AVERAGE BACKGROUND FOR THE PERIOD OF THE REPURT,
THE FRACTION OF SAMPLE ANALYSES YIELDING DETECTABLE MEASUREMENTS

(1.E. >3 STD DEVIATIONS) IS INDICATED WITH & )¢,




Sediment

Sediment cores were collected semiannually from two locations.

Each core was separated into 5 cm segments, which were analyzed for
gamma-emitting radionuclides. Cesium-137 was detected in most
samples. The levels measured at the indicator location were
consistent with what has been measured in the previous several
years and are attributed to nuclear weapons testing fallout.
Station SE-21 at Harriman Reservoir (control) has in the past had
levels of Cs-137 that are comparable to those at Station SE-11 on
the Deerfield River. During 1984, however, several cores were
taken in May and then again in August at Harriman Reservoir, but at
a location a short distance away from the traditional one at the
wWhitingham boat launch. (Cores were also collected at the
traditional location during August and October.) The cores at the

new location showed a much higher level of Cs-137 (up to 4609

pCi/kg in the 5-10 cm segment), consequently elevating the annual

mean as compared to previous years. The higher levels are
apparently due to the very high organic matter content in the soil,
which was collected from near the high water mark under a stand of

trees.

Other than naturally occurring K-40 and Th-232, no other

gamma-emitting radionuclides were detected in 1984 sediment samples.




ENVIRONMENTAL RADIOLOGICAL PROGRAM SUMWRY
YANKEE NUCLEAR POMER STATION. ROME, MA
JANUARY - DECEMBER 1984
MEDTUM: SEDIMENT UNITS: PCI/KG DRY

INDICATOR STATIONS STATION WITH HIGHEST MEAN  CONTROL STATIONS
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ENVIRONENTAL RADIOLOGICAL PROGRAM SUMMARY
YANEE NUCLEAR POMER STATION, ROME, MA
JANARY -~ DECEMBER 1984
MEDIUM: SEDIMENT UNITS: PCI/KG DRY

INDICATOR STATIONS STATION WITH HIGHEST MEAN CONTROL STATIONS
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