RMC-TR.77-01

RADIOLOGICAL ENVIRONMENTAL
MONITORING REPCRT

For The

THREE MILE ISLAND NUCLEAR STATION

1976 ANNUAL REPORT
JANUARY 1 THROUGH DECEMBER 31

Prepared for

METROPOLITAN EDISON CCMPANY
By

RADIATION MANAGEMENT CORPORATION

MARCH 1877

1448 )7

s0- a8

L3N




o

TR RTINS - . R P - Y. .y

.~

SEE—

——————

RMC-TR-77-01

RADIOLOGICAL ENVIRONMENTAL
MONITURING REPQRT

For The

THREE MILE ISLAND NUCLEAR STATION

1976 ANNUAL REPORT
JANUARY 1 THROUGH DECEMBER 31

Prepared for
METROPOLITAN EDISON COMPANY
BY
RADIATION MANAGEMENT CORPQRATION

MARCH 1877

1448

J76




PRSP

e —

LIST OF FIGURES
LIST OF TABLES

TABLE OF CONTENTS

SHMARY cove snnssasssssssnaasaanate et ieesanenente

INTRODUCTION

BB i g m e ana SS  A a

Objectives

Design

Exceptions
RESULTS AND DISC

Aquatic Er

Atmospher- :

Terrestriz
Direct Rac

ASSESSMENT OF I!
CONCLUS IONS
REFERENCES
APPENDIX A Samp!
APPENDIX B INDE:
APPENDIX B Data

SSION -

‘i ronment
Environment
gEnvironment

ation ——

[ J—

“ables B81-321

PAGE
ii
i1

35-64




o

.

1.

2.

3'

2.

3.
4.

LIST OF FIGURES

AVERAGE TRITIUM CONCENTRATIC.S IN THE SUSQUEHANNA
RIVER IN THE VICINITY OF TMINS

AVERAGE GROSS BETA CONCENTRATIONS IN AIRSORNE
PARTICULATES IN THE VICINITY QF TMINS

AVERAGE GAMMA DOSE RATES IN THE VICINITY OF TMINS

LIST OF TABLES

SYNOPSIS QF THE OPERATIONAL RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM FOR TMINS

SUMMARY OF RADIONUCLIDE CONCENTRATIONS IN ENVIRCNMENTAL
SAMPLES FROM TMINS

SUMMARY OF DIRECT RADIATION MEASUREMENTS AT TMINS

1976 ENVIRONMENTAL SAMPLE DATA WHICH RESULTED IN
NON-ROUTINE REPORTING

i1

18




e e

| —

- —

SUMMARY

During the period January 1 through Cecember 31, 1976, Radiation Management
Corporation (RMC) participated in the oocerational radiological environmental
monitoring program (REMP) conducted by Metropolitan Edison Company at

Three Mile Island Nuclear Station (TMINS).

The RMC portion of this proaram .as designed to aid in meeting the obligations
of the Environmental Tecnnical Specifications (ETS) for TMINS Unit #1 (TMI-1)
(1) and the Preoperaticnal Requirements for TMINS Unit #2 (TMI-2).

A total of 1381 analyses were performed on 959 samples during the period
covered by this report. These samples were taken from the aquatic, atmospleric
and tervestrial environments and included direct radiaiion measurements.
Additioral samples and analyses beyond those required by the environmental
technical specifications were performed as noted in the data tables of

Appendix 8.

Surface water (6 locations, 72 samples) was analyzed for gamma emitting
nuclides while gquarterly composites (24) were analyzed for H-3. Untreated
drinking water (3 locaticns, 12 samples) was anal-zed for H-3, Sr-39, Sr-90
and gamma emitting nuclides. Fish (2 locations, 3 samples) and sediment

(3 locations, 6 samples) were alsc taken from the acuatic :nvironment and
analyzed for Sr-89, Sr-30 and gamma emitting nuciides. N, agquatic plant
samples were available during this period.

The atmospheric environment sampling program included air particulates,

air iodine, and precipitation. Air particulates (9 locations, 432 samples)
were analyzed for gross beta activity and gamma emitting nuclides.

Charcoal cartridges (4 locations, 206 samples) were analyzed for [-131.
Precipitaticn, primarily rain water, (4 locations, 48 samplies) was analyzed
for gross beta activity, H-3, Sr-89, Sr-90, and gamma emitting nuclides.

Milk (5 locations, 45 samples) was taken from the terrestrial environment

and analyzed for [-131, Sr-39, Sr-30. Two goat's milk samples were tiken

and analyzed for [-131. In accordance with environmental tachnical
specifications, an update on the milking animal census was performed during

this period. A distribution of 1082 milking cows at 32 locations was determined,
an increase of 38 cows since September 1375. No dairy operations, cleoser %o

TMINS than those already being sampied, were found. Green leafy vegetables

(4 locations, 4 samples), fruit (2 locations, 4 samples), meat and game (4
locations, 4 samples), and alfalfa (2 locations, 2 samples) were taken and
analyzed f- gamma emitting nuclides.

-

In addition, 312 analyses for immersicn dose (21 lacations, 73 packets)

using TLOs were made during this period.

A1l radioiruclide concentrations were similar to Lhose ncrmally found in local
unaffected areas, excent for those pathways exhibiting elevatad activities
due to the “hinese Nuclear Test of September 26, 1976, tritium activity in
two surface water samples, and gamma activity in one sediment sample.

1 1448 079
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The Chinese Nuclear Test resylted in elevated concentrations of radionuclides
in many environmental patnways. These increases can be distinguished from
those of TMINS operation since they effect both indicator and background
locations equally. A dose to an infant's thyroid of 80 mrem can be attributed
to [-131 in milk as a result ef these tests.

The H-3 concentration in surface water at a downstream indicater location
(1.5 miles downs tream) showed an eievated level relative to the upstream
samples twice during the reporting pericd. No increase in the H=3 levels at
the downstream locations where river water is used as a drinking water source
was observed. Therefore, no measurable dose can be attributed to the release
of H-3 from TMINS.

During October a variety of nuclides were detected in 2 sediment sample;
probably not the result of station cperation. Since these nuclides were not
detected in surface water or fish, the only significan® dose pathway wouid
be from standing on the shoreline. A hignly conservative dose estimte
yields an insignificant dose to a hypothetical maximum individual cf 0.33
mrem/year.

1t is therefore concluded that station operation did not produce any significant
changes in the cbserved anvironmental levels of radioactivity. These temporary
changes noted in sediment could nave resuited in an insignificant dose t0

a hypothetical maximuia indiyidual of 0.33 mrem.

1448 )80
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INTRODUCTION

A complete radiological environmenta: menitoring program (REMP) for Three
Mile Island Nuclear Station (TMINS) has been conducted by Metropolitan
Edison Company since June 1963. Radiation Manazement Corporation has
participated in tnis program since February 21, 1974. Results of the
preoperational phase of the REMP up to June 5, 1974, and of the -nerational
phase (June 5, 1374 through December 31, 1375) were reported in orevicus RMC
documents (2,3,4,5). This report continues the operaticnal series with
coverage of 1976. It presents in detail the tvpe and numoer of samples
analyzed, the analyses performed and the data generataed by RMC during

the period January 1 through December 31, 1975. Interpretaticon of the data
and conclusions are also presented.

Three Mile Island is the site of an operational nuclear power unit of the
pressurized water reactor (PWR) type. When complete tne station will

consist of two reactor units. Unit 1, rated at 371 MWe, achieved criticality
on June 5, 1974, This marked the beginning of the operational ohase

of the REMP. Unit 2, rated at 953 Mie, is under construction and scheduled
for commercial operation in 1878.

The station is located on Three Mile Island in the Susquehanna River,

in Dauphin County, tan miles southeas: of Harrisburg, Fennsylvania.

The average flow or the river at this point is 34,000 ¢fs(6). The site
consists of an 314 acre tract on Three Mile Island and several smaller
adjacent islands. General climatic conditions are characterized by

a mild continental-type climate with little severe weather. Agriculture

is the largest land usage in the area (48%), with the emphasis on poultry,
dafry cattle and field crops(7).

The census of milking cows located within five miles of TMINS(7) was updated
in the previcus semi-annual report(5) and again auring this report period.

The distribution and approximate locations of these animals are given in
Table 8-21 (Appendix 8).

More specific information on the demograpny, meteorology and land use
characteristics of local area may be found in the Environmental
Report(8) Znvircnmental Statement(3), Final Safety Analysis Report for
TMI-2(10), and the Environmental Report Supplement II(11).

1448 J8!




PROGRAM

In the operational phase of the REMP, radioanalytical data are collected
for comparisen to that generated in the preoperational phase. Differencas
between these two periods are examined statistically to determine whetner
any station effects exist based on the magnitude and fluctuations of

bl

racicactivity levels determined in the precperational pnase.

Objectives

The objectives of the operational radiclegical environmental program
are:

1. To fulfill the obligations of the Radiolcgical Surveillance-
Environmenta] sections of the Environmental Technical Specifications
for TMI-1 and the Preoperational Program for TMI-2.

2. To determine wnhetner any statistic...y significant increase
occurs in the concentraticn of radionuciides in critical pathways.

3. To detect any buildup of long-1ived radionuclides in the environment.
4. To detect any change in amdbient gamma radiation levels.

5. To verify that radicactive releases are within allowable limits
and that TMI-1 operations nave N0 detrimental effects on
the health anc safety of the pudiic or on tne environment.

This report provides information for the Metropolitan Edison Company, General
Public Utilities, regulatory agencies and the public record toward these
objectives.

Design

In order to meet the stated objectives, an appropriate operational REMP

was developed by RMC in cooperation with Metropolitan Edison Company.

Samples for the operaticnal REMP were taken from the aquatic, atmospneric,

and terrestrial environments. Sampies of various media were sa@liected 0

obtain data for the evaluation of the radiation dose %o man and important
organisms. Sample types were Dased on (1) establisned critical pathways for

the transfer of radionuclides througn the envirenment to man, and (2) experience
gained during the preoperational and initial operational phases. Samoiing
locations were determined from site meteorology, Susquehanna River hydrology,
local demograpny and land uses.

sampling locations were divided into two classes--indicator and control.
Indicator stations are tnose wnich are expectad <o manifest staticn effacts,

if any exist; control sampies are collected at locations wnich are beliaved 0

be ynaffected by station operatiuns. Fluctuations in the levels of radionuciiges
and direc: radiation at indicater staticns are evaluated with respect T

analogous fluctuations at cantral stations, wnicn are unrelated %o station
operation. [ndicator station data are also evaluated reiative %o background
characteristics establisned prior %o station operation. Additional samoles
beyond those required Dy tne Envircnmental Tecnnical Specifications were
collected and analyzed; They are listed as Metropolitan £dison Company management
audit samples in tne data taoles (Agpendix 3).

: 1448 182
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The analysis of samples and the analytical data generated during the program
are routinely evaluated by the RMC project leader who is the liaison with
Metropolitan Edison Company perscnnel. Further review of REMP design and
analytical cate is performed by RMC and Metropelitan Edison Company professional
staff in 1ight of current reguiatory trends and operating experience. The
analytical procedures and quality control methods utilized by RMC are detailed
in Reference 12.

Table 1 summarizes information on the Three Mile I[sland Nuclear Station
operational REMP as performed by RMC. Appendix A explains the RMC samole
coding system which specifies sample type ana relative locations at a
glance. Table A-1 gives the pertinent infermation on individual sampliing
locations, while Maps A-1, -2 and -3 snow their geographic locations.

Exceptions

The operational REMP was conducted in accordance with the Environmental
Technical Specifications for TMI-1{1) and the Precperational Program for TMI-2.
Deviations from the program as describead in Tagble 3 of these specifications
occurred during this neriod. Because aguatic plants are very scarce in the
vicinity of TMINS, none were available for sampiing during this report

period.

Milk samples were taken during t)0se months wnen milk cows were on pasture,
(March througn November). The farm from wnich tackground milk samples were
obtained (1F2) went out of duisness in Marcn. This farm was replacad in

April with location 2Gl. Pump outages resulted in the loss of 14 air particulate
samples and 2 air iodine samples at various stations. Air sample recovery

rate was greater than 397%.

RESULTS AND DISCUSSION

The averages and ranges of analytical results are summarized in Tatles 2 and

3. Table 2 is a summary of gross beta, H-3, Sr-39, Sr-50, I-131 and gamma
spectrometric results for various samples. Table 3 is a summary of ambient
radiation levels as measured by thermoluminescent dosimeters. Results for

each type of sample were grouped according to the analysis performed. Means
and standard deviations of these results were calculated wnen acplicable.

These standard deviations represent sample popuiation variapility ratner than
analytical variability. For this calculation, al' results below the MOL were
considered to be at tne MCL. Comparisons of TLD results were made using T tects

for unequal observations and unequal variaticns as described by Stiel i Torrie (13).

The data for individual samples are presgnted in tabular form in Appendix
B, Tables 8-1 through 8-13. Within the data tables a 95% (= 2 sigma)
confidence interval is supplied., These intervais represent the range of
values into wnich $5% of repeated analyses of the sampie would fall. All
results occurring at or celow the reievant ~ nizum detectacie level were
reported as deing "less than™ the MDL value.

(N
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TABLE 1
SYNOPSIS OF THE OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM FOR TMINS
JANUARY 1 THROUGH DECEMBER 31, 1976

SAMPLE SAMPL ING ANALYSIS

" By

f
\

/8

TYPE FREQUENCY — LOCATIONS "NUMBER TYPE FREQUENCY NUMBER
Surface Water/ MC 6 12 H-3 Qc 24
Drinking Water Gamma MC 72

Sr-89 QC 12
€r-90 qc 12
Fish SA 2 8 Sr-89 SA 8
Sr-90 SA 8
Gamna SA 8
Sediment SA 3 6 Sr-85% SA 6
Sr-90 SA 6
Gamna SA 6
Afr Particulates ] 9 482 Beta W 482
Gamna MC 24
Air lodine W 4 ‘206 - [-131 W 206
rrecipitation M R} 48 H-3 QC 16
Beta M 48
Sr-89 SA 8
Sr-90 SA 8
Ganma QC 16
Milk M 5 45 1-131 M 45
Sr-89 Qc 20
Sr-90 QcC 20
Green Leafy A 4 4 Gainna A 4
Vegetables
Fruits A 2 4 Gamma A )
Beef and Game A 4 4 Ganma A 4
Vegetation A 2 2 Gaama A 2
Posimeters Q 21 78 Gamma Dose Q 312
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TABLE 2
SUMMARY OF RADIONUCLIDE CONCENTRATIONS IN ENVIRONMENTAL SAMPLES FROM TMINS

JANUARY 1 THROUGH DECEMBER 31, 1976

L et -

NO. OF NO.
SAMPLE ANALYSIS SAMFLES ABOVE AVE RAGE PRE-OP
TYPE PERFORMED ANALYZED MOL MINTMUM MAXIMUM 12 SIGNA MEAN UNITS
Surface Water -3 (Upstream) [’} 8 106 400175 2154200 2401180 pCiN
M- (Downs tream) 16 13 <80 886176 2511449 - pCi/1
Sr-6, 12 1 0.410.3 <1.6 - - pCi/1
Sr-90 12 6 <0.4 0.7:10.2 0.610.4 - pCi/
Gamma* 72 . pCi/
¥-40 3 <6.0 1619 . - pCi/N
Irib-95 2 <0.4 4.410.7 - ; pCi/
Ra-226 7 <0.9 2.111.2 . - pCi/
Fish Sr-89 8 0 .7 21 - . pCi/kg !-u
Sr-90 8 7 2.010.8 108114 33:81 - 45155 pCizkg (wet
Ganma 8
K-40 8 26001260 3200320 28381512 3300¢1700 pCi/kg {wet
Zriib-95 1 4.0 7.015.7 " - pii/kg (wet
Cs-137 2 <5.0 1316 » ’ pCizkg (wet
Sediment Sr-89 6 3 4.313.7 M16 17120 . pCizkg 1«,
Sr-90 6 6 1415 7849 37147 3901450 pCi/kg (dry
Ganwa 6
Be-7 4 <100 1200100 500:910 94011690 pCi/kg (dry
K-40 6 1400011000  18000:2000 1550012757 1470016700 pCi/skg (dry
Mn-54 1 <10 20120 ° . . pCiskg (dry
Co-58 1 <10 50120 - . pCiskg (dry
Ir-95 3 <20 31001300 61212449 791152 pCi/kg (dry)
K- 95 3 <20 24001200 46211904 1761172 pCi/kg (dry)
Ru-103 3 90130 12001100 46041282 . pCiskg (dry
Sb-125 1 <40 10060 : 2 pCi/skg (dry
I-131 1 <10 <0040 - - pCi/kg ldry
Cs-137 6 230:40 480150 51173 4301290 §-1/kg (dry
Bal a- 140 1 <20 800190 - - pCi/kg (ary
Ce-141 2 <20 2600300 " . pCizkg (dry
Ra-226 6 1100+ 100 12001200 1116582 10701290 pCiing (dary)
h-232 6 4001200 13001100 8501787 1110:000 pCiZkg (ary)
Alr Particuiates Beta 82 a 748:28 451185 1461164 10" 2pcize’
SGanma 24
Be-7 24 40:4 130414 74153 46127 IU';pClI.J
Mo-54 3 <0.05 0.4+0.4 " " 10" 3pCi/03
Co-58 1 <0.05 0.6:0.4 . . 107 JpCi/m)
2r-95 ? <0.07 3514 - 1018 10" i /m]
M- 95 6 <0.07 2813 o 21017 1o"ucu.§
Ru-103 6 <0.08 1912 > 1.4:0.8 107 3pCi/m
Ku-106 1 <0.5 <1 - 20418 |o’]p(|/.’
1-131 2 <0.09 2.040.4 b - 10’,.,.4;:/-’
Cs-137 18 <0.1 3.4:1.2 0.711.6 4.0:5.3 107 pCi/m
Bala-140 4 <0.1 T = . 10" 35Ci/e]
Ce- 141 6 <0.1 3213 . . 16" 3pCi/md
Ce- 144 4 <0.7 1315 . 50:48 103501 /w3



SUMMARY OF RADIONUCLIDE CONCENTRATIONS IN ENVIRONMINTAL SAMPLES FROM TMINS
JANUA.'Y 1 THROUGH DECEMBLR 31, 1976

TABLE 2 (Cont.)

NO. OF NO.
SAMPLE ANALYSIS SAMPLES ABOVE AVERAGE PRE-OP
TYPe PERFORMED ANALYZ2LD MOL MINIMUM MAXIMUM 1 2 SIGMA MEAN UNITS
Atr lodine I-13! 206 4 « 108:11 - - lo"’uh’
Precipitation M-3 16 15 <80 360166 170186 3701170 pCi/1
Beta 48 11 <1.9 782119 $9:293 22:21 pCiN
Sr-89 8 3 <0.6 7.710.8 2.314.8 - pCi/
Sr-90 8 1 <0.4 1.1:0.4 0.710.% 5.119.0 pCi/
Ganmna 16
Be-7 8 4.4:90 37 17221 33156 pCiz}
Co-58 1 <0.3 3.0:0.9 - - pCi/l
Ir-95 R <0.4 6316 - - pCiN
NL-95 K <0.4 100110 - - pCi/1
K 103 B 3.2:0.7 1212 - - pCizl
C.-141 4 1.3:0.6 15:2 - - pCi/1
Ce-144 2 <1.0 52113 - - pCiz
Ra-226 3 <0.6 3.211.3 - - pCi/
Milk 1-131 45 9 <0.04 4615 - - pCi/1
Sr-89 20 1 <0.3 2.2¢40.9 - - sCi1/1
@ Sr-90 20 14 <0.3 $.612.2 1.923.2 4.917.1 pCi/l
Green Leafy Gansia 4
Vegetable K-40 - 2000:200 30001300 2400:848 13800:26800 pCi/sng
Fruits Gamna B
K-40 B 10001100 25001250 182511400 - pCi/kg
Beef 2
K-40 2 33001330 35001350 34001283 16001200 pCi/ g
. Game Ganwna 2
o K-40 2 31001310 3100:310 31000 - pCi/kg
Cs-137 1 <5 15:7 10:14 pCi/kg
o
Veyetation Gamna 2
- be-7 2 7801410 8501390 815199 1670:2810 pCifkg (dry
oo K-40 2 2600012600 42000t420 34000122600 1378026835 pCi/kg ‘ty
O

. All ganma emitters

not listed were <MOL in all samples.



- —— e

' 8pbl

8

L

I i

TABLE 3
SUMMARY OF DIRECT RADIATION MEASUREMENTS AT 4INS
JANUARY 1 THROUGH DECEMBER 31, 1976

SAMPLE SAMPLES

SAMPLING AVE RAGE
PERIOD MINIMUM MAXIMM t 2 SIGMA UNITS

CONTROL LOCATIONS

Quarterly TLD 24
Duse Hate

INDICATOR LOCATIONS

Quarterly TLD 54
Dose Rate

. standard Month = 30.4 days.

12-29-75
to 5.7511.24 7.62:0.60 6.4711.50 mren/standard month*
3-31-76

3-31-76
to 4.8010.30 7.05:0.45 §.79:11.48 mrem/ standard month
6-30-76

6-30-76
to . 5.00:0.22 7.0310.14 5.6411.42 wmrem/standard month
9-29-76

9-29-76
to 5.38:0.36 8.4910.25% 6.83:2.09 wmrem/standard month
12-29-76

12-29-7%
to 4.7210.19 6.32:0.13 5.7012.27 mrem/standa~d month
3-31-76

3-31-76

to 3.9910.37 5.66:0.36 4.98:0.98 mrenystandard month
6-30-76
6-30-76

to 3.91:0.21 5.70:10.54 4.92:1.18 moeny standard month
9-29-76

9-29-76
to 5.4610.53 6.98:0.63 6.09:0.91 mrem/standard month
12-29-76

" R i - ™ o id
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Aquatic Environment

Surface Water

Monthly surface water samples were collected at 6 locations on the dates

shown in Table 8-1. Weekly grab samples from stations 1C3, GSA2 and SB1 were
taken and composited monthly. Samrles from stations 8El, 15F1 and 7Gl were
taken on a semi-continuous basis and composited to monthly samples. Each
sample was analyzed for gamma emitzing nuclides by RMC procedure TGC and
quarterly composites from eacn station were analyzed for H-3 by RMC procedure
HXH. Samples from 8E1, 15F1 and 7Gl (drinking watar treatment facilities) were
also analyzed for Sr-89 and Sr-20. The results therefr.m are included in this
report.

Results of H-3 analyses are presented in Table 3-2 and Figure 1. Concen-

trations of H-3 were observed to be sligntly higher than normal during first

and third quarters at one indicator sration. NO increase was observed at this
time at station 751 (Columbia) or SEl (Brunner Islang). These concantrations
returned to background levels in the following quarter composite at 311 downstream
locations. The dose implications of these H-3 levels are discussed uncer
"Assessment of Impact”.

Results of analyses of surface water for Sr-39 and Sr-90 are presented in
Table B-3. These analyses were made Oon untreated water from the Brunner
Island water treatment facility (8El), the Steelton municipal water works
(15F1) and the Columbia water treatment plant(7Gl). All but one Sr-33 con-
centration was below the MOL (1.0 pCi/1); Sr-50 concentrations were less than
1.0 pCi/1 in all of the samples analyzed.

Gamma spectrometric analysis of surface water samples (Table 8-4) showed

that the naturally occurring nuclides K-4Q0 and Ra-226 were present at concentrations
above their respective MOLs in 3 and 7 samples respectively. The fission
products Zrib-55 were found in 2 samples. These nuclides were getacted in an
upstream sample in Qctober ang a downstream sample in November. The measured
concentration (4.4 = 0.7 pCi/1) downstream was greater than 10 times the
control station value (<0.4 pCi/1) and was reported o tne USNRC in accordance
with TMI-1 E7S. This raaionuclide was probaply not of TMINS origin but rather
the result of fallout from the Chinese atmospneric nuclear detonation of
September 25, 1976. As stated earlier, similar levels were detactad in the
upstream sample during the previous month and at other reactor sites in the
Mid-Atlantic region during tnis perioa.

Fish

Fish samples were collected at 2 locations 2ach in July and Octcber of this
reporting period. Adult fisn were taken for samples each weighing about 2 Xg.
These were separatad into classes of botiom faeder versus predator-game species;
fillets were analyzed. G@Gamma spectrometry (TGC) and Sr-39 and Sr-30 analyses
(SRD,SRB) were performed on sutdivided fish samoles. Tne results of these
anaiyses are given in Taple 3-3, Sr-39 was not getactad in any of the samples.
Sr-90 was detacted in 7 of the 3 samoles with the hignest value of 108 pCi/kg
dete ted in tne upstream sample (1831). Tne jamma sgeatrometric results show
natural £-40 prasent in all fisn samples, as expected. The garma emitters
2rNb-85 and Cs-137 were det2cted in 1 and 2 sampias, respectively; none
of these levels were reportadle. Nc other gamma emitiars were detectead.
Typical MOLs by tnis methed are listed in Table 3-20. 80
\448 }Ou
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Sediment

Three sediment samples were taken in July and again in October. All samples
were analyzed for Sr-89 and Sr-90 and gamma emitting nuclides, by RMC analytical
procedures SRD, SR8 and TGC, respectively.

Strontium in sediment results are given in Table 8-6. Sr-89 was detected in
3 samples while Sr-30 was detected in 6 of the six samples. Indicator and
control samples showed similar levels of both nuclides.

The results of the gamma aralyses are given in Table 8-7. The naturally
occurring radionuclides (K-40, Ra-226 and Th-232) were found in ail 6 sediment
samples. The gamma emitters Zr-93, Nb-35, Ru-103, I-131, Ce-141, and Bala-140
were detected at station $81 in October at concentrations significantly higne-
than those at the control station, A nonroutine report was sucmitted on this
sample. The elevated levels of these nuclides were probadly not the result

of TMINS operations. The dose implications of these results are discussed
under “Assessment of Impact". Other gamma emitters detected at low levels
were Be-7, Mn-34, Co-28, Sb-125, and Cs-137.

Atmospheric Environment

The atmospheric environment around TMINS was examined by analyzing air
particulate filters, charcoal car:iridges and precipitation samples. Air
particulate samples were coliected at 3 locations with low velume air sampiers
using Hollingsworth and Voss HV-70 gauze packed filters. At 4 of these
locations, air iodine samples were coliected on Cesco "8" charccal flow
through cartridges connected in series following the air particulate filters.
Air volumes sampled were measured with temperature compensated ary gas meters
and recorded. Both air particulate and ifodine samples were collected weekly.

Precipitation was collected by using a 12 inch diameter funnel draining into a
5 gallon polyethylene bottle. The accumulated samples were collected and
composited for monthly analysis. The amount of precipitation wnicn fell
during the sampling pericd was measured »:d recorded.

Air Particulates

A1l air particulate sampies were analyzed weekly for gross beta activity
by RMC procedure TBD and monthiy composites of all indicator and of all

* control samples were examined for gamma emitting nuclicdes by RMC procedure

TGC.

Results of the gross beta analyses are listed in Table 3-3. Gross concentrations
of beta emitters in air remained relatively constant through September.

During the first week in October beta activity at both indicator and background
locations increased dramatically. This increase was obvicusly the result of
the Chinese Nuclear Weapons Test of September 26, 1976, The indicater and
control monthly averages plotted in Figure 2 demonstrate these trends ang show
similar benavior at both indicator and control locations. Mentnly gross oeta
activity in all samples averaged 0.022 pCi/m from January througn Septamper,
while the September througn Decemoer activity averaged 0.137 pCi/m .
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The gamma spectrometric results on monthly composites of air particulate

filters are presenteg in Table 8.9, Prominent nuclides found in samples

were naturally cccuring Be-7 and the probable fallout nuclides, Ce-144, Ce-141,
Bala-140, Cs-137, Ru-103, Mn-34, Zr-95 and Nb-95. As expected, the concentrations
of these nuclides increased at both indicator and control locatiens following

the Chines: Nuclear Test. [-131 was detected in both indicater and control
composites immediately following the test. Typical MOLs for gamma spectrometric
analysis of air particulate sanples are listed in Table 8-20.

Air lodine

arseous fodine was collected on charzoal cartridges at &4 locations. The

. .sulting samples were analyzed weekly for [-131 by RMC procedure JXB. Results
are listed in Table C-10. All but 4 results were less than the respective
MDLs whicnh were of the order of 0.01 pCi/m®. The four positive values were
?bscrved immediately following the Chinese Nuclear Test at all four sampling
ocations.

Precipitation

Monthly precipitation samples were analyzed ‘for gross beta activity by RMC
procedure TBA, The RMC analytical procedures HXH and TGC were utilized for
the analysis of H-3 and gamma emitting nuclides, respectively, in quarterly
composites of precipitation from each station. Concentrations of Sr-89 and
Sr-90 (RMC procedures SRC, SRA) were cetarmined in semi-annual compesites

from each station. The results of gross deta activity measurements in pre-
cipitation samples are presentsd in Table 3-11. As with other atmospneric
media, gross beta activity increased dramatically following the Chinese
Nuclear Test. The data for the period prior to the test averaged 5.1 pCi/l
while averaging 21§ aCi/1 after the test. The wet deposition of beta activity
averaged 0.5 nCi/m°, prior to tne test (Table 8-12). No significant differences
between indicator and control locations were observed.

The results of analyses of quarterly composites of precipitation for H-3 and
gamma emitting nuclides are presented in Table B-13. Tritium concentrations

averaged 170 pCi/1. Various gamma emitting nuclides were detected in preciritation.

These gamma emitters were those discussed under air particulatas and were only
detected after the Chinese test. The observea levels of these nuclides were
similar at both indicator and control locations. Typical MOLs for gamma
spectrometric analyses of precipitation are listed in Table 3-20.

Semi-annual composites of precipitation samples from each station were analyzed
for Sr-89 and Sr-30 and the results are presented in Table 8-14. Of the 3
samples analyzed, 5 contained detectable levels of Sr-30 while

Sr-89 was detected on 4 samples. All but one of the detectable levels

occurred after the Chinese tast. All increases were cbserved at 20th indicator
and control locations.

- —————
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Terrestrial Environment

The terrestrial environment around TMINS was examined by analyzing samples of
milk from 5 locations on a monthly basis and green leafy vegetables on an

annual basis. Two goat milk samples were alsc collected. Two gallon milk
samples were collected and shipped fresn to RMC. Each sample was analyzed for
[-131 using RMC procedure IXD. Quarterly composites from each station were
analyzed for Sr-89 (SRC) and Sr-90 (SRA). Green leafy vegetables (cabbage),
fruits (apples & peaches), and alfalfa samples were taken in July at 6 stations.
Each sample was analyzed for gamma emitters by RMC procedure TGC.

The results of [-131 analyses of milk are presented in Table 8-15. None of

the 35 milk samples analyzed before Octcober showed detectadble levels of [-131.
The October and November samples had detectable concentrations of [-131 in 5
and 4 samples, respectively, due to Chinese fallout. Nonroutine reports were
submitted for three of these results on the basis of ETS reporting levels.
Station to station comparisons of milk results are not necessarily valid since
many herd specific factors control this pathway. Based on observations at
other nuclear facilities near TMINS and cn cata from government programs,

these concentrations are the result of Chinese weapons test fallout. Concentrations
of Sr-89 and Sr-30 in guarterly composites of milk samoles are listed in Table
B-16. Of the 20 samples analyzed, Sr-3% was detectad in one wnile Sr-50 was
detected in 14, Results from indicator stations were similar to those from the
control station and all results were similar to preoperational levels.

The results of gamma spectrometric analysis of green leafy vegetable, fruit
and alfalfa samples (Table 8-17) showed detectadle levels of natural X-40 in
all cases and of 8e-7 in both alfalifa samples. No other gamma emitters were
detected.

Direct Radiation

The ambient radiation levels in the area of Three Mile Island Nuciear Station
were determined with energy compensated calcium sulfate (Tm) thermoluminescent
dosimeters. A total of 78 quarterly TLD packets (4 TLDs eacn) were placed at

21 locations around TMINS. The results of the TLD measurements are presented

in table 8-19. All TLD results presented in this report have becen normalized

to a standard month (30.4 days) to eliminate the differences in exposure

periods. The resulting dose rate was similar to precperaticnal levels averaging,
5.6 mrad/standard montnh, Statistical analysis snhows that tne fourth quarter TLD
results were significantly higher than the previous 3 quarters (t.05=2.08, t=
4,75, df=53,17). This increase was tne result of the Chinese oomb test since no
statistical difference between control and indicator stations can e srown (%,05=
2.54, t=1,65, df=5,11).

The projected annual dose computed from resuits for this reporting seriod

is 67 mrads, or 67 mrem assuming a quality factor of 1. An annual cose equivalent
of 32 mrem was computad ror the Harrisdurg area and puolisned by tne ZPA(l14).

The difference between tnis calculated value and the measured AMC value is not
considered significant because of the differences in tecnnique and the statistical
variability of eacn. The average montnly ampient ragiationm dose -atas for
indicator ang control stations are piotted in Figure 3. Nc trends in amdient
gamma radiation levels as a result of TMI-1 ocperations are apparent frem tnis

grapn., \4’18 ‘)‘9
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ASSESSMENT OF IMPACT

The caseous and liquid effluent streams from TMI-1 were continously sampled
and/or monitored for the presence of radicactive materials by Metropolitan

gdison Company. The REMP was designed and conducted in a manner to permit

{dentification of the radionuclides actually released from the station.

of the radicactive materials released from TMI-1 tc the environs, only H-3

in surface water and various gamma emitters in sedime .t shcwed a potential
contribution from TMI-1., Those sampies which resultcd in non-routine reports
are listed in Table 4,

Thus, the only pathways for potential exposure of individuals or of a segment
of population to radicactive materials from station operation is from consumption
of river water or from shoreline deposits.

Untreated river water is monitored as part of the TMINS REMP at 2 locations
(Brunner Island, S€1, and Columbia, 7Gl1) in the downstream vicinity wnich

use treated river water continuously for human consumption. At no time during
the reporting period did H-3 levels at these stations differ statistically
from those at the upstream station. [t can then be loncluded that these H-3
levels di¢ not result in a significant dose to man.

A variety of fission products were detected in one downstream sadiment sample
during October at low concentrations, but greater than the control leocation.

The conservative approacn would be to assume that all of these radionuclides
would be of TMINS origin. 3asad on the eguations used in USNRC reguiatory

guide 1.105(17) a potential dose of 0.33 mrem was calculated. This caiculation
is for a hypothetical maximum teenager spending 34 hours (1/2 recommended

annual usage) on ground contaminated to the same degree as the sediment and
assuming a surface density of 240kg/m . These insignificant doses are the

a2xima which could be attributed to the radionuclides released to the Susquehanna
River by TMI-1.

~O
N
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TABLE 4
1976 ENVIRONMENTAL SAMPLE DATE WHICH RESULTED IN NON-ROUTINE REFOR NG

YYPE OF

SAMPLE TYPE STATION NO.  SAMPLING DATES  ANALYSIS RESULT UNITS REPORT
SURFACE WATER 9A2 NOVEMBER GAMMA

IrNb-95  4.4:0.7 pCi/) NRR
SEDIMENT 981 OCTOBER GAMMA

r-95 3.1:0.3 pCi/g(dry) NRR

Nb- 95 2.410.2

Ru-103 1.2:0.1

1-131 0.2:0.04

Ce-141 2.610.3

Bala-140 0.8:0.1
MILK 783 OCTOBER I-131 4615 pCiN NRR

-
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CONCLUSTIONS

The preoperational Ragiological Environmenta) Monitoring Program (REMP) conducted
by RMC and Metropolitan Edison Company was continued as the cperaticnal program
after TMI-1 initial criticality on June 5, 1374 and as a precperaticnal program
for TMI-2. The RPEMP (from January 1 througn Cecemoer 31, 1376) described in

this repcrt was conducted according to the Environmental Technical Specifications
for TMINS Unit 41 which permitted the objectives of the program to be met.
Additional sampling and analyses beyond those reauired Oy the Technical
Specifications were performed as management audit samples. All results

therefrom , ere reviewed by RMC and Metropalitan Edison to assess all possible
environmental pathways.

F1though other possible dose pathways to man were considered in the environs

of the TMINS site, tritium in surface water and fission products ia sediment
were the only radionuclides aof potential TMINS crigin detectad above back-
ground Tevels witn only sediment potentially contributing %o dose. The
radfation dose to pecoie from ambient gamma radiation, as mezsured oy
tiermolumizescent dosimeters, dverigea 5.6 mrem/montn and sncwed no avidence
of a TMINS contributicn during this operational period of TMI-1. The ragiation
dose to people in the TMINS envirens 15 compared with the @xposure from other
artificial and natural scurces in the following table:

Source of Exposure Annual Dose in mrem
Medical 72(15)
Ambient Gamma {(TLD) 67
Radionuclices in Sody

(primarily X-40) 18516)
Normal Global fallout 4(16)
Fission Pracusts 0.33

in Sediment '

I-121 in Milk 60

(Chinese Fallout)

The possible contribution of TMINS is insignificant in comparison with just one
pathway associated with the Chinese fallout incident. Even though the potantial
TMI-1 contribution to populatisn exoosure is vary small (approximately 0.2% of
that from otner sources), TMINS has a continuing program $0 1mprove Qoerating
tecnniques and to maintain equipment directed toward reducing releases of
radioactive matarials to the environment. It can be concluded that operation

of TMI-1 did not significantly alter the radiological cnaracteristics of the
TMINS environs. The radicnuclides and radiation levels observed were principally
due to natural radicactivity and global fallout.
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APPENDIX_A Sampling Locations

sample [4dentification

gMC identifies samples by a three-part coce. The first two letters ar: the
er station identification code, in this case TM. The next one %0 three

letters are for the medfa sampled.

Al = Air lodine FPL = Green .2afy Vegetables
AP = Air Particulates ID = Immersion Dose (TLD)
AQF = Fish M = Milk

AQP = Aquatic Plants “a = Precipitation

AQS = Sediment SW = Surface wWater

E = Soil v = Fodder Crops

FPF = Fryit

The last four symcols are a location code based on direction and distance
from the site. Of tne last four symbols, tne first two reprezent eacn of
the sixteen angular sectors of 22-1/2 degrees centered about the reactor
site. Sector cne is divided evenly Sy the north axis ang the otner s&Ctirs
are numbered in a clockwise direction; i.e., 2=NNE, 3=NE, &4=ENE, 3=E, etc.
T?e next digit is 2 letter wnich represents the ragial distance from the
plant:

4.5 miles off-site
5-10 miles off-site
10-20 miles off-site
»20 miles off-site

On-site location

C-1 miles off-site
1-2 miles off-site
2-3 miles off-site
s~4 miles off-site

Xxomm
LI I T

" The last number is the station numerical dagignation within each sector and

wone; e.g9. 1, 2, ...

The location portions of these codes (i.e. 1S1, 3Al, etc.) are shown in the
attached table along with more detailed informaticn and a map coordinata
number used to designate the individual samples in the analytical resuit
tables. Appendix 3.

< 1448 !0
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TABLE A-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

LOCATION MAP

CODE NO. DESCRIPTION*

151 1 0.4 miles N of site

152 2 0.4 miles N of site

252 3 0.7 miles NNE of site on light pole in middle of North Bridge
253 ) 0.7 miles NNE of site beside guard house at North Gate

452 5 0.3 miles ENE of site on top of dike, East Fence

553 6 0.2 miles E of site on top of dike, East Fence

4S1 7 0.5 miles SSE of site at South Weather Station

952 8 0.4 miles S of site at South Beach of Three Mile Island

1151 9 0.1 miles SW of site, west of Mechanical Draft Towers on dike
1452 10 0.4 miles WNW of site at Shelly's Island-picnic area

1651 11 0.2 miles NNW of site at gate in fence on west side of Three Mile Island
1A2 12 0.7 miles N of site at north tip of Three Mile Island

4A1 13 0.5 miles ENE of site on Laurel Rd., Met. Ed. pole #668-0L
SAlL 14 0.4 miles E of site on north side of Observation Center Building
9A2 15 0.5 miles S of site below Discharge Pipe

11A1 16 0.2 miles SW of site off Dischargye Pipe

10A1 17 0.4 miles NNW of site on Kohr Island

81 18 1.1 miles ENE of site, west of Gringrich Road

581 19 1.0 mile E of site on Peck Roud

783 20 1.6 miles SE of on east side of Conewago Creek

981 21 1.5 miles S of site, above York Haven Dam
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TABLE A-1 (CONT.)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS

LOCATION MAP

CODE NO. DESCRIPTION*

982 22 1.4 miles S of site, north of York Haven Dam

1081 23 1.1 miles SSW of site on south beach of Shelly's Island
1261 24 1.6 miles WSW of site adjacent to Fishing freek

1681 25 1.1 miles NNW of site below Fall Island

1C1 26 2.6 miles N of site ar Middletown Substation

1C3 27 2.3 miles N of site at Swatara Creek

8C1 28 2.3 miles SSE of site

14C1 29 2.7 miles WNW of site near intersection of Routes 262 and 392
8E1 30 4.1 miles SSE of site at Brumnner Island

1F1 31 6 miles N of site at Humnelstown Substation on Fiddler's Slbow Road
5F1 32 9 miles € of site on East Ridge and Greentree Roads

5F2 33 5.8 miles £ of site at Masonic Home

7F1 34 9 miles SE of site at Drager Farm off Engle's Tollgate Road
15F1 35 8.7 miles NW of site at Steelton Municipal Water Works

2G1 36 2 miles NNE of Hershey on Rt. 39 Hunmelstown

4G1 37 10 miles ENE of site at Lawn - Met. Ed., Pole #J1813

7G1 38 15 miles St of site at Columbia Water Treatment Plant

96! 39 13 miles S of site in Mit, Ed. York Load Dispatch Station
15G1 40 15 miles NW of site at West Fairview Substation

511 41 80 miles E of site on RMC roof in Philadelphia

5H2 42 80 miles E of site on RMC roof in Philadelphia

* A1l distances are measured from & point that is midway between the Reactor

Buildings of Units One and

Two
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APPENDIX B Data Tables

Appendix B is a presentation of the results of the TMINS Radiolcgical
Envrironmental Monitoring Program.

© TABLE .
NUMBER TITLE P
AQUATIC ENVIRONMENT
B-1 Sampling Periods for Surface Water Samples, 1976 eeee-- 35
B-2 Concentrations of Tritium in Surface Water, 1376 <eeeea 37
8-3 Concentrations of Sr-89 and Sr-30 in Untreated Orinking 5

Water, 1976 =e=eeeee S °8
8-4 Concentratiuns of Gamma Emitters in Surface Water, 19

1976 ~eccccccncaaa memmm—— B ettt v
g-5 Concentrations of Sr-39 and Sr-90 and Gamma Emitters

in Fish, 1976 cececces - R 40
B-6 Concentrations of Sr-39 and Sr-30 in Sediment, 1376 --- 41
B-7 Concentrations of Gamma Emitters in Sediment, 1976 «=e- 42

ATMOSPHERIC ENVIRONMENT

8-8 Concentrations of Beta Emitters in Air Particulates,

1976 ececccccccccccccccnccncccrccc e cccccnc e ——— 43
8-9 Concentrations of Gamma Emitters in Air Particulates,

1976 cccccccccccnana. D e 49
8-10 Concentrations of [-131 ‘n Filtered Air, 1976 === — 51
B-11 Concentrations of 3eta Emitters in Precipitation,

1976 «veecemcecccccncceccccacenccccanaanan cececcecnccsn 53
8-12 Beta Emitter Deposition, 1976 eeeccccccccccccccccccnaas 54
8-13 Concentraticons of Tritium and Gamma Emitters in

Precipitation, 1376 ceecccecccceccccccccccccccccccccnnas §5
8-14 Concentrations of Sr-39 and Sr-30 in Precipitation,

D T e e T — 56
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TABLE
NUMBE

B-15
B-16
B-17

8-18

B-19

8-20

8-21

APPENDIX 8 Data Tables (Cont.)

TITLE PAGE
TERRESTRIAL ENVIRONMENT
Concentrations of I-131 in Milk, 1976 eccccccccccacccas §7
Concentrations of Sr-89 and Sr-20 in Milk, 1976 ccccces 59
Concentrations of Gamma Emitters in Green Leafy Vegetables,
Fruits and Alfalfa, 1976 ~eeccccccccaccccccccccccccccan 60
Concentrations of Gamma Emitters in Beef and Game,
1976 ecccccccnccccccncccncccnnccccccccacccnccccccscannn 61
DIRECT RADIATION
TLD Dose Rate, 1976 cccccccccccaccccccccccccccccccnccan 62
MINIMUM DETECTABLE LEVELS
Typical MOLs for Gamma Spectrometry, 1976 eeeeccccccaas 63
COW CENSUS
Distribution of Milk Cows Within Five Miles of TMINS,
1976 eecccccccmcmccccccccccccccccccnccccacnccncnaan 64
1448 10°
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TABLE B-1

SAMPLING PERIODS FOR SURFACE WATER SAMPLES (JANUARY-JUNE), 1976

STATION NO. JAN FEB MAR APR MAY JUN
TM-SW-1C3* 1-07-76 2-05-76 3-04-76** 4-01-76 5-06-76 6-03-76
to to to to to to
1-29-76 2-26-76 3-25-76 4-29-7. 5-27-76 7-01-76
TH-SKH-15F1 12-31-75% 1-30-76 2-27-76 3-26-76 4-30-76 5-28-76
to to to to to to
1-29-76 2-26-76 3-25-76 4-29-76 5-27-76 7-01-76
TM-SW-9A2 1-07-76 2-05-76 3-04-76 4-01-76 5-06-76 6-03-76
to to to to to to
1-29-76 2-26-76 ~25-76 4-29-76 5-27-76 7-01-76
TM-SW-981 1-07-76 2-05-76 3-04-76 4-01-76 5-06-76 6-03-76
to to to to to to
1-29-76 2-26-76 3-25-76 4-29-76 5-27-76 7-01-76
TM-SW-8BE1* 12-31-75% 1-29-76 2-28-76 3-31-76 5-01-76 +~30-76
to to to Lo to to
1-29-76 2-28-76 3-31-76 5-01-76 5-30-76 6-30-76
TM-SH-7G1 1-07-76 1-29-76 2-26-76 3-25-76 4-29-76 5-27-76
to to to to to to
1-29-76 2-26-76 3-25-76 4-29-76 5-27-76 7-01-76

Management audit samples
o Sample container empty upon receipt at RMC due to leak
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TABLE B-1 (CONT.)

SAMPLING PERIODS FOR SURFACE WATER SAMPLES (JULY-DECEMBER), 1976

STATION NO. JUL AUG SEP ocT NOV DEC
TM-SW-1C3* 7-01-76 8-05-76 9-02-76 10-07-76 10-28-76 12-01-76
to to to to to to
7-29-76 8-26-76 9-20-76 10-27-76 11-30-76 12-24-76
TM-SW-15F1 7-02-76 7-30-76 8-27-76 10-01-76 10-28-76 12-01-76
to L to to to to
7-29-76 8-26-76 9-30-76 10-27-76 11-30-76 12-29-76
TM-SW-9A2 7-01-76 8-05-76 9-02-76 10-07-76 11-04-76 12-08-76
to to to to to to
7-29-76 8-26-76 9-30-76 10-27-76 11-30-76 12-29-76
TM-SW-981 7-01-76 8-05-7¢ 9-02-76 10-07-76 11-(4-76 12-08-76
to to to to 1o to
7-29-76 8-26-76 9-30-76 10-27-76 11-20-76 12-29-76
TM-SW-BE1* 6-30-76 7-31-76 8-28-76 9-29-76 10-30-76 11-27-76
to to to to to to
7-31-76 8-28-76 2-29-76 10-27-76 11-27-76 12-29-76
TM-SW-7G1 7-01-76 7-29-76 8-26-76 9-30-76 10-27-76 11-30-76
to to to to to to
7-29-76 8-26-76 9-30-76 10-27-76 11-30-76 12-29-76

"’.

"

P
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%  Management audit samples
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TABLF B-2

CUNCENTRATIONS OF TRITIUM ..! SURFACE WATER, 1976
Results in Units of pCi/1 t 2 sigma

STATION NO. JAN-MAR APR-JUN JUL-SEP OCT-DEC AVERAGE
UPSTREAM LOCATIONS

TM-SW-1C3* 400175 226126 131161 30370 2651228
TM-SW-15F1 197164 122164 233161 106471 1641121
UPSTRLAM

AVERAGE 298:287 1791161 1821144 2041279 2151200
DOWNSTREAM LOCATIONS

TM-SW-9A2 461175 180165 203165 97168 2351314
TM-SK-981 608176 120164 886176 366171 4951656
TM-SW-BEL* 113273 131174 96151 <B80** 105144

TM-SH-7G1 17573 122164 237165 143+74 169:100
DOWNS TREAM

AVERAGE 339:469 138157 3554717 1721265 2511449

* Management audit samples

ae kResults confirmed by reanalysis.
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TABLE B8-3

CONCENTRATIONS OF SR-89 AND SR-90 IN UNTREATED DRINKING WATER, 1976

Results in Units of pCi/1l

. w—

STATION NO. START DATE STOP DATE SR-89 SR-90

TM-SW-15F1 12-31-75 3-25-76 <0.8 <0.6
3-26-76 7-01-76 <0.5 <0.5
7-02-76 9-30-76 <1.2 <0.8
10-01-76 12-23-76 <0.6 0.720.2

TM-SW-3E1* 12-31-75 3-31-76 <1.0 0.420.4
3-31-76 £-30-76 <1.6 <1.0
6-30-76 9-29-76 <1.4 <0.9
9-29-76 12-29-76 <1.2 0.520.5

TM=-SW-7G1 1-07-76 3-2F 76 <1.0 0.520.4
3-25-76 7-01-78 <1.2 0.6:0.5
7-01-76 9-20-76 1.2 0.720.5
9-30-76 12-23-76 0.4:0.3 <0.4

. Management audit sample

38 1448 115




TABLE 8-4
CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER. 1376
Results in Units of pCi/l = 2 Sigma

NUCLIDE*
STATION NO. FOUND JAN FEB MAR APR MAY JUN
TM-SW=1C3** €-40 <6.0 1629 <6.0 <7.0 <7.0 <8.0
T™-SW-15F1 <MOL <MDL <MOL <MOL <MDL <MDL
T™-SW-3A2 K-40 <7.0 <7.0 <8.0 <8.0 <7.0 <7.0
T™-5W-381 Ra-226 <0.9 <0.9 <0.3 <1.0 <0.9 <0.9
T™M-SW-3E]** <MOL <MOL <MOL <MOL <MDL <MDL
1M=SW-7G1 Ra-226 <0.3 <0.9 <0.9 <0.9 <0.9 <0.?
WwUCLIDE?

STATION NC. FOUND JUL AUG SEP ocT NOY OEC
TM-SW= 103" K40 <7.0 7.0 <7.0 <7.0 <7.0 <7.0
TM-SW=15F] K-40 /.0 <7.0 <10 <7.0 12210 <9.9

IrNb-35 <C.5 <0.5 <0.7 1.520.7 <0.4 <0.7

Ra-226 .9 <0.9 <1.0 <0.9 1.828.. <1.0
T™M-SW=3A2 ¥-40 <7.0 <7.0 12211 <7.0 <7.0 <6.0

IrNb-35 <0.4 <0.5 <0.4 <0.5 4.4:0.7 <0.4
TM-SW-381 K-40 <7.0 <7.0 <7.0 14211 7.0 <7.0

Ra-226 <0.9 1.7:1.4 <0.9 2.121.2 2.121.2 <0.9
THM-SW=3EL"™ <MDL <MDL <MDL <MOL <MDL <MDL
T™-SW-7G1 Ra-225 <0.9 1.721.2 1.321.2 <0.9 1.5:1.2 <0.9

. All other gamma emitters <MOL, Table 3-20
bid Management audit samples

1448
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TABLE B-5

CONCENTRATIONS OF SR-89 AND SR-90 AND GAMMA EMITTERS IN FISH, 13976

Results 1n Units of pCi/kg(wet) t 2 sigma

—

Bottom feeders - catfish, brown bull head; piredator/game - small mouth bass, rock bass.

ah A1l other gamma emitters <MDL, Table B-20.

SAMPLING

STATION NO. SAMPLE TYPE* MONTH Sr-89 Sr-90 K-40** ZrNb-95%* Cs=137+»

UPSTREAM SAMPLES

TM-AQF-1681 Rock Bass July <27 108114 31004310 <6 <7

TM-A(F-16B1 Channel Catfish July <17 1317 26001260 <6 <7

TM-AQF-1681 Rock Bass Oct. <7.2 <4.5 26004260 <4 1316

TM-AQF-16B81 Catfish Oct. <10 1814 2700:270 <4 <5

DOWNSTREAM SAMPLES

TM-AQF-9B2 Rock Bass July <25 8613 3100310 <5 <6

TM-AQF-9B2 Channel Catfish July <22 2319 26001260 <5 <6

TM-AQ)F-982 Rock Bass Oct. <8 7.743.4 28004280 <4 <5
-— TM-AQF-982 Channel Catfish Oct. <1.7 2.0:0.8 32001320 7.0:5.7 6.8:6.1

e - ———— -
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TABLE B-6
CONCENTRATIONS OF SR-89 AND SR-90 IN SEDIMENT, 1976
Resuits in Units of pCi/kg (dry) ¢t 2 sigma

STATION NO. SAMPLING DATE SR-89 SR-90
TM-AQS-1A2 7-15-76 <18 7819
10-21-76 1616 1415
TM-AQS-98B1 7-15-76 21 37110
10-21-76 3416 245
T-AQS-11A2 7-15-76 <1 5045
10-21-76 4.313.7 2114
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TABLE B-8
CONCENTRATIONS OF BETA EMITTERS IN AIR PARTICULATES, 1976
Results in Units of 1073 pCi/n3 t 2 sigma

(%4

gyl

gl

STATION NO.

START STOP

DATE DATE TM-AP-1F]1** TM-AP-5F1 TM-AP-7F1 TM-AP-9G1 TM-AP-15G1
12-31-75 1-07-76 165 914 2215 1344 1815
1-07-76 1-15-76 2716 2515 1915 1544 2816
1-15-76 1-22-76 32145 2616 1615 2415 3047
1-22-76 1-29-76 14:5 2016 9:5 155 1715
1-29-76 2-05-76 1616 1916 2616 2216 1915
2-05-76 2-12-76 2416 22+] 165 1645 1846
2-12-76 2-19-76 1916 1815 2216 <32 2545
2-19-76 2-26-76 1547 1716 2417 1816 221]
2-26-76 3-04-76 2116 1615 1515 2315 1815
3-04-76 3-11-76 1945 1314 2015 1544 2115
3-11-76 3-18-76 1716 1915 2016 2415 614
3-17-76 3-25-76 2216 1615 2116 17:8 2016
3-25-76 4-01-76 2316 2215 2416 i * 13+4
4-01-76 4-08-76 1345 10+4 174 . 1845
4-08-76 4-15-76 7316 2315 2415 * 2816
1-15-76 4-22-76 17 4117 3516 * 42+7
4-22-76 4-29-76 ) 114 1014 * 1344
4-29-76 5-06-76 2uts 1415 1215 * 1515
5-06-76 5-13-76 2516 2415 2315 * 26145
5-13-76 5-20-76 1014 1544 1214 * 2115
5-20-76 5-27-76 11:4 10:4 11:4 * 914
5-27-76 6-03-76 1214 13:4 10+4 * 1344
6-03-76 6-10-76 2816 2616 2115 53423 2616
6-10-76 6-17-76 2116 2217 1315 2746 2015
6-17-76 6-24-76 17145 13:3 1615 1414 1644
6-24-76 7-01-76 2315 2215 2215 1915 1815
7-01-76 7-08-76 1415 1815 1214 1344 814
7-08-76 7-15-76 18:5 2144 914 67125 2315
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TABLE B-8 (CONT.)

CONCENTRATIONS OF BETA EMITTERS IN AIR PARTICULATES, 1976

3

Results in Units of 10~ pCl/m3 t 2 sigma

44

AR

STATION NO.

START SToP

DATE DATE TM-AP-1F]** TM-AP-5F1 TM-AP-7F1 TM-AP-9G1 TM-AP-15G1
/-15-76 7-22-76 2716 1614 2215 1848 2315
7-22-76 7-29-76 12145 1915 2015 <28 1415
7-25-76 8-05-76 1715 2215 1715 2416 18145
8-05-76 8-12-76 2245 2014 813 2415 2045
8-12-76 8-19-76 1745 2015 2015 4817 1915
8-19-76 8-26-76 2216 2716 3116 2916 3116
8-26-76 9-02-76 1715 2215 13145 1515 2415
9-02-76 9-09-76 1815 1915 1645 2015 2215
9-09-76 9-16-76 2216 2816 2616 3216 30+7
9-16-76 9-23-76 - 2115 2045 205 2816
9-23-76 9-30-76 - 61:8 q4:2 2215 18+4
9-30-76 10-07-76 - 689:24 57519 46519 645+22
10-07-76 10-14-76 - 3511 20115 748128 154+10
10-14-76 10-21-76 - 274116 6817 2515 88:8
10-21-/6 10-28-76 - 9619 2516 608 4817
10-28-76 11-04-76 - + 14944 10718 131410
11-04-76 11-10-76 - + 357:18 7518 7418
11-10-76 11-17-76 - + 2715 828 13010
11-17-7¢6 11-23-76 - + 125112 119:10 8418
11-23-76 11-30-76 - + 108¢10 677 130¢10
11-30-76 12-08-76 - + 53+7 6216 5147
12-08-76 12-15-76 - + <5 18+4 55+7
12-15-76 12-22-76 - + 6818 2415 6
12-22-76 12-29-76 - + 165 144 3416

o ——— . —— L — -



TABLE B-8 (CONT.)

CONCENTRATION OF BETA EMITTERS IN AIR PARTICULATES, 1976

3

Results 1n Units of 107 p(:l/m3 t+ 2 signa

St

gyl

|

- 1

C /

STATION NO.
START STOP
DATE DATE TM-AP-152 TM-AP-2S53*%* TM-AP-8S1 TM-AP-5A1

12-31-75 1-07-76 1915 2417 2115 614
1-07-76 1-i5-76 2315 1914 2315 1214
1-15-76 1-22-76 2615 281+7 2216 185
1-22-76 1-29-76 13¢5 1516 1515 <4

1-29-76 2-05-76 165 1916 2016 1815
2-05-76 2-12-76 2045 2117 1415 1615
2-12-76 2-19-76 1515 2216 1615 1545
2-19-76 2-26-76 207 1918 1417 1416
2-26-76 3-04-76 2316 1216 2215 165
3-04-76 3-11-76 1614 1214 1614 1344
3-11-76 3-18-76 815 714 1615 1845
3-17-76 3-25-76 1715 1€16 . ‘ 13+4 915
3-25-76 4-01-76 2315 2716 2115 3116
4-01-76 4-08-76 1514 1517 1214 2916
4-08-76 4-15-76 13+4 816 1814 1614
4-15-76 4-22-76 3416 34147 2315 3416
4-22-76 4-2¢9-76 14:4 1315 10+4 B84
4-29-76 5-06-76 2145 1616 1715 914
5-06-76 5-13-76 2115 1816 1815 2516
5-13-76 5-20-76 1214 2216 154 12+4
5-20-76 5-27-76 1214 5318 544 104
5-27-76 6-03-76 1214 1415 10+4 14:4
6-03-76 6-10-76 2315 2715 2115 2515
6-10-76 6-17-76 2415 2516 2216 1715
6-17-76 6-24-76 1413 . 1515 * 1044
6-24-76 7-01-76 1915 1516 105 1414
7-01-76 7-08-76 1915 714 12:4 514
/-08-76 /-15-76 14:4 2015 2015 2215
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CONCENTRATIONS OF BETA EMITTERS IN AIR PARTICULATES, 1976

TABLE B-8 (CONT.)

Results 1n Units of 1073 pCi/m3 t 2 signa

STATION NO.

START SToP

DATE DATE TM-AP-152 TM-AP-253%* TM-AP-8S1 TM-AP-5A1
7-15-76 7-22-76 1744 2516 2215 2145
7-22-76 7-29-76 1715 1146 1515 514
7-29-76 8-05-76 1645 72113 1715 2i16
8-05-76 8-12-76 713 2616 5:3 21145
8-12-76 8-19-76 17+4 1615 1815 443
8-19-76 8-26-76 2716 20+12 2416 226
8-26-76 9-02-76 1815 25122 3 1815
9-02-76 9-09-76 2115 1716 1915 1515
9-09-76 9-16-76 2216 1817 2516 2516
9-16-76 9-23-76 1945 - 2015 2315
9-23-76 9-30-76 1514 - <13 1814
9-30-76 10-07-76 347:17 - 655123 202+13
10-07-76 10-14-76 349116 - 149111 339:+16
10-14-76 10-21-76 2815 - 506 11549
10-21-76 10-27-76 156412 - 7519 3817
10-27-76 11-04-76 105:8 - 128110 172111
11-04-76 11-10-76 140:10 - 136111 8119
11-10-76 11-17-76 7418 - 7418 677
11-17-76 11-23-76 108110 - 8419 11710
11-23-76 11-30-76 16:4 - 1109 8718
11-30-76 12-08-76 6617 - 567 2615
12-08-76 12-15-76 5617 - 5717 4616
12-15-76 12-22-76 4617 - 5147 4116
12-22-76 12-29-76 3516 - 1615 1415

. ———————— .
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TABLE B-8 (CONT.)
CONCENTRATIONS OF BETA EMITTERS IN AIR PARTICULATES, 1976
Results 1n Units of 1073 pCi/m3 + 2 sigma

STATION WNO.

START SToP

DATE DATE TM-AP-12B1 TM-AP-1C]** AVERAGE
12-31-75 1-07-76 2316 - 1712
1-07-76 1-15-76 1915 - 20110
1-15-76 1-22-76 3015 - 25110
1- _-76 1-29-76 1515 - 1419
1-29-76 2-05-76 2115 - 2016
2-05-76 2-12-76 1715 - 1816
2-12-76 2-19-76 2316 - 21t11
2-19-76 2-26-76 1727 - 1817
2-26-76 3-04-76 24 16 - 19:8
3-04-76 3-11-76 1815 - 1616
3-11-76 3-18-76 1916 - 15412
3-17-76 3-25-76 2116 - 17:8
3-25-76 4-01-76 2215 - 23110
4-01-76 4-08-76 2015 - 1611
4-08-76 4-15-76 2315 - 20t13
4-15-76 4-22-76 8019 - 4032
4-22-76 4-29-76 1114 - 1144
4-29-76 5-06-76 1515 - 15¢7
5-06-76 5-13-76 276 - 2347
5-13-76 5-20-76 1214 - 14:8
5-20-76 5-27-76 1615 - 20437
5-27-76 6-03-76 1214 - 1213
6-03-76 6-10-76 2615 - 28+18
6-10-76 6-17-76 2316 - 2118
6-17-76 6-24-76 164 - 1544
6-24-76 7-01-76 2415 - 1919
7-01-76 7-08-76 1615 - 1219
7-08-76 7-15-76 2215 - 18412
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TABLE B-8 (CONT.)

CONCENTRATION OF BETA EMITTERS IN AIR PARTICULATES, 1976

3

Results 1n Units of 107 pCi/m> + 2 sigma

STATION NO.
START SToP
DATE DATE TM-AP-12B1 TM-AP-1C1** AVERAGE
7-15-76 7-22-76 2315 - 2117
7-22-76 7-29-76 1915 - 16%12
7-29-76 8-05-76 18.5 - 24134
8-05-76 8-12-76 1914 - 1715
8-12-76 8-19-76 2515 - 20422
8-19-76 - 8-26-76 2916 - 2618
8-26-76 9-02-76 2116 - 18+13
- 9-02-76 9-09-76 2215 - 1915
o 9-09-76 9-16-76 2516 - 2518
9-16-76 9-23-70 2115 216155 2216
9-23-76 9-30-76 184 ) 1715 21:33
9-30-76 10-07-76 572121 729134 518340
10-07-76 10-14-76 263117 494132 280:432
10-14-76 10-21-76 135110 5618 98+162
10-21-76 10-27-76 9910 5619 75184
10-27-76 11-04-76 225113 * 145:84
11-04-76 11-10-76 157112 * 1441184
11-10-76 11-17-76 B1:R 172112 87183
11-17-76 11-23-76 120111 * 108435
11-23-76 11-30-76 5047 95110 8374
vt 11-30-76 12-08-76 6317 5417 6324
= 12-08-76 2-15-76 124 4413 37441
- 12-15-76 12-22-76 4517 1515 42432
oo 12-22-76 12-29-76 2116 <5 19:21
s " Sampling equipment inoperative.

.4 Station 1C1 replaced stations 253 and 1F1 on 9-16-76.
+ No sample received.
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TABLE B-9

CONCENTRATIONS OF GAMMA EMITTERS IN AIR PARTICULATES, 1976

3

Results in Units of 10~ pCi/m3 t 2 sigma

12-31-75 1-29-76 3-04-76 4-01-76 4-29-76 6-03-76
to to to to to to
STATION NO.  NUCLIDE* 1-29-76 3-04-76 4-01-76 4-29-76 6-03-76 7-01-76
TH-AP-BACKGROUND  Be-7 57146 6216 110111 130114 110111 130113
? Mn-54 0.410.4 <0.2 <0.4 <0.5 <0.4 <0.3
Co-58 <0.3 <0.2 <0.5 <0.7 <0.5 <0.3
Zr-95 <0.4 <0.4 <0.9 <0.9 <0.7 <0.5
Ru-106 2.0 2.0 <5.0 <5.0 <4.0 <3.0
Cs-137 0.5:0.4 0.410.2 2.710.9 3.411.2 1.2:0.6 0.9:0.5
Ce-144 <2.0 <1.0 3.0 <6.0 3.0 2.0
TM-AP- INDICATOR  Be-7 4214 4014 4615 9049 6316 100110
' Mn-54 <0.07 <0.05 0.10:0.04 <0.09 0.08:0.06 <0.08
Co-58 0.210.1 <0.06 <0.07 <0.1 <0.09 <0.05
r-95 <0.1 0.110.1 <0.08 <0.1 <0.08 <0.1
Ru-106 <0.6 <0.6 <0.5 0.810.6 <0.6 <0.7
Cs-137 0.10.1 0.240.1 0.210.1 0.60.2 0.410.1 0.510.2
Ce-144 0.810.6 2.010.8 2.110.6 1.410.5 2.0¢1.0 <0.8



TABLE B-9 (CONT.)

CONCENTRATIONS OF GAMMA EMITTERS IN AIR PARTICULATES, 1976
3

Results in Units of 10° pCi/m3 + 2 sigma

7-01-76 7-29-76 9-02-76 9-30-76 10-27-76 11-30-76
to to to to to to
STATION NO. NUCLIDE* 7-29-76 9-02-76 9-30-76 10-27-76 11-30-76 12-24-76
TM-AP-BACKGROUND Be-7 7818 8619 707 8018 78141 656
"N Mn-54 <0,2 <0.,09 <0.09 <0.2 <0.3 0.2
Co-58 <0.1 <6.07 <0.1 0.6:0.4 <0.4 <0,2
Nb-95 <0.1 <0.07 <0.1 2813 1642 3.2:0.4
Ir-95 <0.3 <0.2 <0.2 3514 15:2 3.240.4
Ru-103 <0.1 <0.08 <0.09 141] 1942 1.440.5
Ru-106 <1.0 <0.8 <0.8 2.0 <3.0 2.0
@ I1-131 <0.1 <0.09 <0.1 2.010.4 <0.4 0.2
Cs-137 1.0:0.3 0.610.2 0.3:0.2 0.2 <0.4 <0.2
BalLa-140 <0.3 <0.1 <w.2 11¢] 5.0t1.3 <0.4
Ce-144 <0.9 <0.9 <0.7 $.1t1.4 1315 <1.0
Ce-141 <0.2 <0.2 0.2 . 3243 2613 3.710.6
TM-AP-INDICATOR Be-7 6216 7718 5816 4514 4915 4815
Mn- 54 <0.1 <0.1 .1 <C.1 <0.1 0.09
Co-58 <0.09 <0.1 <0.1 0.3:0.2 <0.1 0.3:0.2
Nb-95 <0.1 0,09 <0.1 1411 9.140.9 2.510.3
Zr-95 <0.2 <0.1 <0.2 1612 8.610.9 2.710.5
Ru-103 <0.1 <0.909 <0.1 10¢1 9.5+1.0 3.8:0.4
Pu-106 <0.8 <0.9 <0.9 2.0 <1.0 <1.0
- [-131 <0.1 <0.1 <0.1 1.610.4 <0.1 <0.1
= Cs-137 0.820.2 0.5:0.2 0.4:0.2 <0.2 <0.2 <0.1
e Bala-140 <0,2 <0.2 <0.2 6.2:0.9 2.440.2 <0.2
o®) Ce-144 <1.0 <0.7 <1.0 7.6:3.0 2.0:0.21 <1.0
Ce-141 <0.2 <0.1 <0.3 19142 1011 3.0:0.4
N
L) A1l other gamna emitters <MDL, Table B-20
e Background stations ere 1F1, S5F1, 7F1, 7Gl, 1561
t Indicator stations are 152, 253, 8S1, 5A1, 1281, 1C1
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TABLE B-10
CONCENTRATIONS OF I-131 IN FILTERED AIR, 1976

| 8l

/

92

Results* in Units of 1073 pCi/m3
STATION NO.
START STOP
DATE DATE TM-AL-152 TM-AI-8S1 TM-AI-5A1 TM-AI-15G1
12-31-75 1-07-76 <8 <10 <10 <12
1-07-76 1-15-76 <6 <7 <7 <7
1-15-76 1-22-76 <8 <8 <10 <11
1-22-76 1-29-76 <8 <8 <8 <8
1-29-76 2-05-76 <5 <b <6 <6
2-05-76 2-12-76 <6 <b <6 <6
2-12-76 2-19-76 <7 <7 <7 <7
2-19-76 2-26-76 <8 <8 <8 <8
2-26-76 3-04-76 <7 <7 <7 <7
3-04-76 3-11-76 <6 <b <6 <6
3-11-76 3-18-76 <8 <6 <8 <8
3-18-76 3-25-76 <7 <6 . ‘ <7 <9
3-25-76 4-01-76 <7 <7 <7 <7
4-01-76 4-08-76 <7 <7 <7 <9
4-08-76 4-15-76 <8 <4 <8 <8
4-15-76 4-22-76 <9 <9 <9 <10
4-22-76 4-29-76 <10 <10 <12 <10
4-29-76 5-06-76 <10 <10 <11 <10
5-06-76 5-13-76 <7 </ <7 <9
5-13-76 5-20-76 <9 <10 <9 <10
5-20-76 5-27-76 <10 <'0 <10 <10
5-27-176 6-03-76 <8 <8 <8 <10
6-03-76 v-10-76 <7 <9 <8 <10
6-10-76 6-17-76 <7 <7 <7 <7
6-17-76 6-24-76 <4 *k <7 <9
6-24-76 7-01-76 <10 <15 <10 <12
7-01-76 7-08-76 <11 <9 <10 <11



TABLE B-10 (CONT.)

CONCENTRATIONS OF I-131 IN FILTERED AIR, 1976

Results* in Units of 1073 pCi/n3

STATION NO.
START STOP
DATE DATE TM-AI-152 TM-A1-8S1 TM-AI-5A1 TM-AI-15G1

7-08-76 7-15-76 <9 <9 <9 <7
7-15-76 7-22-76 <8 <8 <8 <9
7-22-76 7-29-76 <8 <9 <8 <9
7-29-76 8-05-76 <8 <8 <9 <9
8-05-76 8-12-76 <8 <8 <9 <9
8-12-76 8-19-76 <8 <9 <8 <8
8-19-76 8-26-176 <16 <19 <16 <16
8-26-76 9-02-76 <9 <9 <10 <10
9-02-76 9-09-76 <{v <9 <8 <8
9-09-76 9-16-76 <17 <14 <17 <17
9-16-76 9-23-76 <10 <10 <10 <10
9-23-76 9-30-76 <10 <45 <10 <8
9-30-76 10-07-76 99+10 108111 66+7 7618
10-07-76 10-14-76 <6 <b <6 <6
10-14-76 10-21-76 <9 <9 <9 <7
10-21-76 10-27-76 <8 <7 <8 <7
10-27-76 11-04-76 <5 <6 <5 <5
11-04-76 11-10-76 <6 <l <7 <7
11-10-/06 11-17-76 <8 8 <7 <9
i1-17-76 11-23-76 <6 {6 + <6
11-23-76 11-30-76 <6 <7 <6 <6

~11-30-76 12-08-76 <5 <5 <5 <6

+=12-08-76 12-15-76 <8 8 <7 <8

+12-15-76 12-22-76 <22 <18 <20 <20
2-22-76 12-29-76 <10 <10 <10 <10

‘\) -~

——t ¥ Results corrected for decay. + Sample lost.

ok

Sample equipment inoperative.

R



TABLE B-11
CONCENTRATIONS OF BETA EMITTERS IN PRECIPITATIOM, 1976
Results in Units of pCi/1 ¢ 2 sigma

. gzl 8wl

& o » e

STATION NO.
START STOP

DATE DATE TM-RW-851 TM-RW-5A1 TM-RW-7F1 TM-RW-15G1 AVERAGE
12-31-75  1-29-76 8.013.0 4.8:2.8 9.1:3.1 4.012.8 6.514.9
1-29-76  2-26-76 1143 3.712.8 1213 7.913.2 8.617.5
2-26-76  3-25-76 5.812.3 1343 1643 6.5:2.4 10110
3-25-76  4-29-76 <1.9 4.012.2 3.5:2.1 3.312.1 3.211.8
4-29-76  5-27-76 3.512.4 5.712.6 6.612.6 3.0 4.743.4
5-27-76  7-01-76 5 812.7 3.0 3.412.5 3.842.5 4.042.5
7-01-76  7-29-76 1213 9.612.9 5.212.5 7.912.8 8.715.7
1-29-76  8-26-76 5.612.2 5.312.1 <3.0 6.512.2 5.143.0
8-26-76  9-30-76 <3.0 3.0 6.213.2 30 43,2
9-30-76  10-27-76 15318 15818 13918 15618 152117
10-27-76  11-30-76 365:13(8C1) 782119 459115 358112 4911399
11-30-76  12-29-76 1613 1543 4.912.4 4.9:2.4* 10412
AVERAGE 491216 841448 561265 47+214 591293

Sampling period 12-01-76 through 12-29-76.
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TABLE B-12
BETA EMITTER DEPOSITION, 1976
Results 1n Units of nCi/m2 t 2 sigma

*

Deposition Calculations Discontinued in August.

STATION NO.

START sTop
DATE DATE TM-RW-8S1 TM-RW-5A1 TM-RW-7F1 TM-RW-15G1 AVERAGE
12-31-7% 1-29-76 1.0:0.4 0.6:0.3 1.110.4 0.410.3 0.810.7
1-29-76 2-26-76 0.5:0.1 0.210.1 0.4:0.1 0.3:0.1 0.4:0.3
2-26-76 3-25-76 0.2:0.1 0.4:0.1 0.4:0.1 0.210.1 0.3:0.2
3-25-76 4-29-76 <0.1 0.3:0.1 0.210.1 0.310.2 0.2:0.2
4-29-76 5-27-76 0.210.2 0.4:0.2 0.4:0.2 <0.3 0.3:0.2
5-27-76 7-01-76 0.8:0.4 <0.4 0.510.3 1.5:1.0 0.8:1.0
7-01-76 71-29-76* 1.240.3 0.9:0.3 0.5:0.3 1.210.4 1.0:0.7
AVERAGE 0.6:0.9 0.510.5 0.510.6 0.611.0 0.5:0.7

-



TABLE B-13
CONCENTRATIONS OF TRITIUM AND GAMMA EMITTERS IN PRECIPITATION, 1976

Results in Units of pCi/1 2 2 s'gma

START SToP
STATION NO. DATE DATE H-3 Be-7* Co-58 r-95 Nb-95 Pu-103 Ce- 141 Ce-144 Ra-226*
IM-RW-H51 12-31-7% 3-25-76 120160 <MDL 0.5 <0.4 <0.4 <MDL <MDL 3.0 <0.8
3-25-76 7-01-2% 160165 <MDL <0.5 <0.4 <0.4 <MDL <MDL <3,0 <0.9
7-01-76 9-30-76 120156 1618 <0.5 <0.5 <0.5 <MDL - <MDL <3.0 3.2:1.3
9-30-76 12-29-76 97:68 4.4:14.0 <0.8 4.4:1.3 4.010.7 3.210.7 2.6:0.9 <2.0 <0.6
TM-RW-5A1 12-31-15% 3-25-76 13063 <MOL <0.5 <0.4 <0.4 <MDL <MDL 3.0 <0.9
3-25-76 7-01-76 <80 <MDL <0.5 <0.4 <0.4 <MDL <MDL <3.0 0.9
7-01-76 9-30-76 86154 1918 <0.5 0.5 <0.5 <MDL <MOL <3.0 <1.0
9-30-76 12-29-76 270127 5.4:13.6 <0.3 1.510.7 1.410.5 3."10.5 1.3:0.6 <1.0 <0.7
TH-RW-7F1 12-31-75 3-25-76 110163 1416 <0.5 <0.4 <0.4 <MDL <MLL 3.0 <0.9
3-25-76 7-01-76 360:66 <MDL <0.5 <0.5 <0.5 <MDL <MDL <3.0 <0.9
7-01-76 9-30-76 156154 <NDL <0.5 <0.5 . <0.5 <MDL <MDL 3.0 3.111.3
= 9-30-76 12-29-76 300170 37111 3.010.9 6316 100110 1212 1522 2017 2.0
o
TM-RW-15G1 12-31-75% 3-25-16 100:63 <MDL <0.5 <0.4 0.4 <MDL <MDL €3.0 <0.9
3-25-76 7-01-76 190165 <MLL <0.5 <0.4 <0.4 «MDL <MDL 3.0 <0.9
7-01-76 9-30-76 108:54 1419 <0.5 <0.5 <0.5 <MDL <MDL <3.0 1.911.3
9-30-76 12-29-76 331170 24152 1.0 4414 6516 1212 1213 52113 2.0



TABLE B-14

CONCENTRATIONS OF SR-89 AND SR-90 IN PRECIPITATION, 1976

Results in Units of pCi/1

START START
STATION NO. STOP STOP SR-89 SR-90
TM-RW-2A1 12-31-75 7-01-76 <0.6 <0.5
7-01-76 12-29-76 2.520.6 1.0:0.4
TM-RW-851 12-31-75 7-01-76 <0.6 0.520.3
7-01-76 12-24-76 2.820.6 1.120.4
TM-RW=7F1 12-31-75 7-01-76 <0.7 <0.5
7-01-76 12-29-76 2.620.6 0.820.4
TM-RKW-15G1 12-31-75 7-01-76 <0.6 <0.4
7-01-76 12-29-76 7.7:0.8 1.0:0.5
|
1448 12
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TABLE B-15

CONCENTRATIONS OF I-131 IN MILK, 1976

Results* in Units of pCi/1

STATION NO. JAN** FEB** MAR aer* MAY JUN

TM-M-481 . . <0.06 <0.05 <0.04 <0.05
TM-M-581 - » <0.04 <0.06 <0.05 <0.05
TM-M-783 . ‘ <0.04 <0.04 <0.04 <0.04
TH-M-14C1 - . <0.04 <0.06 <0.05 <0.05
TM-M-261 . - <0.6:** <0.04 <0.08

<0.05



TABLE B-15 (CONT.)
CONCENTRATIONS OF I-131 IN MILK, 1976
Results* in Units of pCi/]

STATION NO. JuUL AUG SEP ocT NOV DEC»»
TM-M-481 <0.05 <0.05 <0.06 2.210.2 <0.06 -
TH-M-581 <0.05 <0.04 <0.05 0.4:0.1 2.410.2 -
TM-M-783 <0.05 <0.05 <0.05 4615 4.1:0.4 -
TM-M-14C} <0.04 <0.05 <0.06 1.9:0.2 0.08:0.05 -
TM-M-261 <0.05 <0.04 <0.05 3.210.3 0.09:0,05 -

* Resuits corrected for decay to sampling date.

wh No sample in January, February, December; non-grazing season.
+ Samples collected on 5-01-76.
tt 2Gl replace 1F2 in April.

gyvi
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TABLE B-16

CONCENTRATIONS OF SR-89 AND SR-S0 IN MILK, 1576

Results in Units of pCi/l = 2 sigma

START STOP*
STATION NO. DATE DATE SR-89 SR-90
TM-M-4B81 3-31-76 3-31-76 <1.4 2.020.6
5-01-76 §5-30-76 4.8 5.622.2
7-31-78 9-29-76 <1.3 4.7+0.6
10-30-76 11-27-76 <0.6 0.4
TM-M-581 3-31-75 3-31-76 <0.8 0.9+0.4
5-01-76 §-30-76 <1.2 1.820.6
7-31-76 9-29-76 18 1.020.6
10-30-76 11-27-76 <0.3 0.3
TM-M-783 3-31-76 3-31-76 <1.3 0.7%0.6
5-01-76 6-30-76 2.2 3.2:1.0
7-31-76 §-29-76 <i.0 0.5=0.4
10-30-76 11-27-76 2.220, <1.0
TM-M-14C1 3-31-76 3-31-76 <1.3 1.620.6
5-01-78 6-30-76 2.7 3.320.9
7-31-76 9-289-76 <2.4 1.821.1
10-30-76 11-27-76 €1.3 <0.9
k2 v
TM-M-2G1 3-31-76 3-31-78 £33 1.820.6
5-01-76 6-30-76 4.7 4.922.2
7-31-76 9-29-76 <1.2 <0.8
10-30-76 11-27-76 <2.0 1.4
* No sample collected in January, February, December; non-grazing season.
e 2G1 replaced 1F2 in April.
1
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TABLE B-17

CONCENTRATIONS OF GAMMA EMITTERS IN GREEN LEAFY VEGETABLES,
FRUITS AND ALFALFA, 1376

Results in Units of pCi/kg (wet) = 2 sigma

SAMPLING SAMPLE
STATION NO. DATE TYPE K-40* Be-7*
TM-FPL-581 7-31-76 Cabbage 23002230 <MOL
TM-FPL-783 7-31-76 Cabbage 3000300 <MDL
TM-FPL-14C1 7-31-76 Cabbage 2000200 <MDL
TM-FPL-2G1 7=31-76 Cabbage 23002230 <MDL
TM-FPF-5F2 7-31-76 Apples 1000+100 <MDL
TM-FPF-5F2 7-31-76 Peaches 23002230 <MOL
TM-FPF-12G2 7-31-76 Apples 1500:150 <MDL
TM-FPF-12G2 7-31-76 Peaches 25002250 <MDL
T™-V-581 7-31-76 47 "alfa 4200024200 8502390
T™-V-2G1 7-31-76 Alfalfa 2600022600" 780=410*
* All other gamma emitters <MOL, Table 28-20

+

pCi/kg (dry)

(G

1448
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TABLE 8-18

CONCENTRATION OF GAMMA EMITTERS IN BEEF AND GAME, 1976

Results in Units of pCi/g (wet) = 2 sigma

SAMPLING SAMPLE
STATION NO. DATE TYPE K-40 Cs-137*
T™M-FPB-2D1 11-05-76 Beef 3.320.3 <0.005
TM-FPB-5F3 11-05-76 Beef 3.520.4 <0.008
TM=GAD-7F2 12-14-76 Deer 3.1£0.3 <0.005
TM-GAD-801 12-02-76 Oeer 3.120.3 0.015+0.007
» All other gamma emitters <MDL, Table 3-20.
. ‘Z’/v
1448136
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TABLE B-19
TLD DOSE RATE, 1976

Results in Units of mrem/standard month

62

e T ———

12-28-75 3-31-76 §-30-76 3-29-76
to to to to
STATION NO. 3-31-76 6-30-76 §-29-76 12-29-76 AVERAGE
CONTROL LOCATIONS
TM-10-1F1 7.0920. 14 5.84:0,26 5.5620.55 5.38=0.36 5.97+1.54
TM-1D-7F1 7.6220.60 7.0520.45 7.3320.14 8.4820.25 7.5521.37
T™-1D-4G1 5.9520.25 5.8620.26 5.54:0.40 7.1320.28 6.1221.39
T™-10-3G1 6.43:0.28 §.810.27 $.3220.23 §.5320.48 6.05=1.05
TM-1D-15G1 6.02:0.47 5.3820,27 5.3020.36 7.1620.33 5.96=21.7
TM=-10-5H1 5.7520.24 4.80:0.30 5.00+0,22 6.2720.20 §5.4621.36
INDICATOR LQCATIONS
TM-1D0-152 5.4820.32 4,.91:0.40 4.85:0.08 6.0820.22 5.33z1.15
T™M-10-252 4,7220.19 4,.5820,13 4.5320,23 5.46=0.353 4.82+0.36
TM-1D-452 §.5220.37 5.5920.60 5.5920.87 6.3020,21 S.7520,7
TM-1D0-553 5.1820.29 4.5720.41 4,86-0.5 $.6220.50 5.06=0.30
TM-1D-351 5.69+0.64 £.282C.36 5.1320.37 6.06=0.63 5.54=0.84
TM-1D-352 5.6920.14 5.23#0.16 5.7020.54 6.3420.48 5.74=0.81
TM-10-1151 6.3020.20 5.6620.36 5.42:0.25 6.98:0.63 6.0921.40
TM-10-1452 * 4.74:0.46** 3,391:0.21 ++ 4,3221.17
TM-1D-1651 6.3220.13 5.6320.66 §.36=0.64 6.6620.46 5.99=21.20
"~ TM-10-4A1 §.5940.13 4.6820.25 4,9320.42 6.0320.19 §.3121.23
T™M-1D-5A1 5.42:0.39 4.97+0.30 5.12£0.35 6.1720.19 5.42:1.07
TM-1D-15A1 + 4.9020,54* 4 55-0,15 -+ 4,72:0.4
Th=-10-1081 + 5.5120.23** 5,7020.09 ++ 5.60=0.27
TM-10-1281 4.81:0.14 3.9920.37 4.0320.21 $.47:0.41 4,58z1.41
T™M=-1ID-1C1 5.05:0.16 4.5020.18 4.1520,21 $.900.353 4,30=:1.52
AVERAGE 5.81=21.49 5.2121.34 5.13£1.39 6.34:1.53 5.59:1.71
* TLD's stolen.
il Juarterly sampling period 4-08-76 ¢ 6-30-76.
+ Results not calculated - no in-trarsit doses.
++ TLDs not collected due to icy river conditions.
\
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TABLE B-20
TYPICAL MDLs* FOR GAMMA SPECTROMETRY, 1976

FOOD PRODUCTS
SURFACE AIR (Green Leafy Vegetation,
WATER FISH SEDIMENT PARTICULATES  PRE‘IPITATION Fruits, Beef)
NUCLIDES (pCi/1) (pCi/kg) (pCi/9) (10-3PC'/l3) (pCi/) (pCi/kg)
Na-22 0.2 3 0.01 0.07 0.2 1
K-40 7 - - 7 7 -
Cr-51 3 30 0.1 0.6 3 20
Mn-54 0.5 6 0.01 0.2 0.5 3
Co-58 0.5 5 0.01 0.1 0.5 3
Fe-59 1 10 0.03 0.1 1 6
Co-60 0.6 7 0.01 G 0.6 4
in-65 1 20 0.03 0., 1 7
Zriib-95 0.5 5 0.02 0.6 0.4 3
Mo-99 4 40 0.08 1 4 20
Rukli-106 2 20 0.1 1 2 10
Ra-110m 0.4 5 0.04 0.9 0.4 2
Te-129m | 20 0.2 1 7 40
I-131 0.4 4 0.01 0.1 0.4 2
Te-132 0.4 4 0.02 0.07 0.4 2
1-133 0.5 6 0.01 0.1 0.5 3
Cs-134 0.5 5 0.02 0.4 0.5 2
Cs-136 0.7 9 0.02 0.06 0.7 4
Cs-137 0.5 ] - - 0.5 3
— Bala-140 0.6 7 0.03 0.3 0.6 3
== Ce-144 3 30 0.1 1 3 10
v= Ra-226 0.9 10 - 0.2 0.9 5
£ Th-232 2 20 - 0.4 2 10
o

o5 At time of analysis.
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TABLE B-21

DISTRIBUTION OF MILK COWS WITHIN FIVE MILES OF TMINS, 1976

FARM FARM NUMBER FARM FARM NUMBER
DIRECTION DISTANCE OF COWS DIRECTION DISTANCE OF COWsS
N 3.1 80 ESE 3.8 45
N 4.9 1 ESE 4.3 24
NE 2.3 20 ESE 4.5 32
NE 4.4 50 SE 1.4 42
NE 4.1 90 SE 4.0 1
ENE 1.0 39 SE 4.1 84
ENE 2.5 2 SE 4.7 50
ENE 4.2 38 SE 4.8 19
ENE 4.4 90 SSW 4.9 26
ENE 4.5 44 SW 4.7 1
ENE 4.8 57 WSH 4.0 2
E 1.0 69 WNW 2.7 25
E 3.5 26 WhW 2.9 4
ESE 2.3 25 WNW 3.1 R
ESE 3.1 1 WhW 3.6 28
ESE 3.2 28
ESE 3.6 35

Total Number of Farms 32

fotal Number of Milk Cows
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