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SUMMARY STATEMENT

An evaluation of results obtained from the Hanford environmental
surveillance program for 1963 indicates that most of the environmental radi-
ation exposure for the majority of persons in the neighborhood of the Hanford
project was due to natural sources and world-wide fallout rather than to

Hanford operations.

Of the low-level wastes released to the environment from the Hanford
plants, neutron-induced radionuclides present in reactor cooling water dis-
charged to the Columbia River continued to be the source of greatest potential
exposure to the people in the environs. The primary mechanisms of exposure
from this source are drinking water derived from the river and consumption

of fish and waterfowl which inhabit the river.

The city of Richland started using the Columbia River as a source of
sanitary water during 1963. In the 4 months following startup of the new
plant in August, this source contributed a total exposure amounting to about
5% of the annual permissible limit for populations. The gastrointestinal
tract is the limiting organ for the mixture of nuclides present in drinking
water pumped from the Columbia River. In Pasco and Kennewick, which
are further downriver, the estimated exposures from drinking water were
respectively about 5% and 1% of the GI tract limit (population at large) for the
full 12 months of 1963. The only persons who received radiation exposures
attributable to Hanford that were greater than those resulting from the
drinking water were the people that ate local fish or waterfowl or who regu-
larly consumed produce from nearby farms irrigated with water pumped

from the Columbia River below the reactors.

The highly unlikely, but conceivable combination of circumstances
that would result in the greatest exposure to an individual from the radio-
nuclides released by the Hanford plants is postulated as; (1) the consump-
tion of some 200 meals of locally caught fish during the year, (2) the con-
sumption of meat, milk, fruit, and vegetables from irrigated farms of the

Riverview district, and (3) the drinking of water from the Pasco system.
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An individual with such habits could conceivably take in enough radioactive

material of Hanford origin (mostly P32) to supply about 45% of the annual

permissible amount. In this case the bone is the organ that is most restric-

tive. This same individual could also take in enough Srgo of world-wide fall- »
out origin to equal about 5% of the permissible amount—more than twice that .
estimated for 1962. The exposures from nuclides of Hanford origin and

from fallout are not additive in relation to limits, however, since the Radia-

tion Protection Guides recommended by the Federal Radiation Council are

not applicable to fallout from weapons tests.

131 in the Hanford environs was substantially less

The amount of 1
than in the previous 2 years when extensive testing of weapons was in prog-
ress. Nevertheless, world-wide fallout continued to be the dominant source
of the 1131 found locally, except for the month of September when abnor-
mally large amounts were released from one of the chemical separations

131

plants. For the calendar year 1963, the I in milk from local farms could

have resulted in radiation exposures to the thyroids of infants of approxi-

mately 10% of the Federal Radiation Council Radiation Protection Guide.

e
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EVALUATION OF RADIOLOGICAL CONDITIONS
IN THE VICINITY OF HANFORD FOR 1963

I. INTRODUCTION

The Hanford project™ (Figure 1) is located in a semiarid region of
southeastern Washington having an average annual rainfall of about 7 inches.
Natural vegetation in this section of the state is sparse, primarily suited
for grazing although large areas near the project perimeter have gradually
been put under irrigation during the past few years. The plant site, shown
in Figure 2, comprises an area of about 500 square miles. The Columbia
River flows through the project and forms part of the eastern boundary.
The meteorology of the region is typical of a desert area with frequent
strong inversions occurring at night and breaking during the day to provide
unstable and turbulent conditions. Near the plant production sites the pre-
vailing winds are from the northwest with strong drainage and cross winds

causing distorted flow patterns.

The populated areas of primary interest near the plant perimeter
are Richland, Pasco, and Kennewick. Smaller communities in the vicinity
are Benton City, West Richland, Mesa, and Othello. All together about
80, 000 people live in the vicinity of the project. Protection of these people
from undue radiation exposure attributable to Hanford sources is one of

the attendant responsibilities in the operation of the Hanford facilities.

During the course of operation, various radioactive wastes are gen-
erated by the several plant facilities. High level wastes are concentrated
and retained in storage within the project area. Controlled releases of low-
level wastes, for which concentration and retention are not feasible, are
made to the ground. The Hanford practices governing radioactive waste
disposal are described in the Hearings on Industrial Radioactive Waste
Dispo(sla)l held by the Joint Congressional Committee on Atomic Energy in
1959.

* Operated for the Atomic Energy Commission by the General Electric
Company under Contract Number AT(45-1)-1350.
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CALIFORNIA

FIGURE 1

Geographical Relationship
of Hanford Works to Pacific Northwest

AEC-GE RICHLAND, WASH.



C-26119-1

AEC-GE RICHLAND, WASH.

HW-80991

FIGURE 2
Features of Hanford Project and Vicinity
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The AEC Manual Chapters(z) and the recommendations of the
(3)
)

National Committee on Radiation Protection and Measurement (NCRF),
the International Commission on Radiological Protection (ICRP), (4) the
Federal Radiation Council ({FRC), (5)

programs form the basis of radiation protection practices at Hanford. The

and the results of Hanford research

recommendations of these organizations in the form of permissible rates

of intake of specific nuclides and guides for radiation exposure constitute
criteria against which radiation exposures estimated from measurements

of the Hanford environmental surveillance program are compared. The
results of this comparison indicate the effectiveness of Hanford waste con-
trol and radiation protection practices and point out any conditions requiring

attention.

This report estimates the annual exposure received by the individuals
who are expected to receive the greatest amount of radiation from environ-
mental sources, and the exposure received by people who are more typical
residents of this region. These exposures are compared with the recom-
mendations of the NCRP and FRC. The NCRP recommendations, in the
form of maximum permissible exposures for individuals that are not em-
ployed in radiation work are 1500 mrems per year to the GI tract, 500 mrems
per year to the total body, and 3000 mrems to the thyroid. The limits for
bone-seekers are calculated with reference to biological effects observed
from deposition of radium and are most readily applied in the form of maxi-
mum permissible rates of intake (MPRI). * Similar evaluations for previous

(1,6,7) The Radiation Protection Guides

years have also been reported.
established by the FRC for individuals are 1500 mrems per year to the thy-
roid, 1500 mrems per year to the bone, and 500 mrems to the whole body.

The Radiation Protection Guides for the ”avefage of a suitable sample of an

exposed population group' are one-third of those for individuals.

% The MPRI is taken as the maximum permissible concentration in water for
a given radionuclide, as recommended by the NCRP for persons in the
neighborhood of controlled areas, multiplied by the rate of water intake
as defined for the standard man. This amounts to one-tenth of the MPC's
for eontinuous exposure of occupational workers multiplied by 2200 cc
per day, or by 800 liters per year in the case of annual estimates.
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II. ENVIRONMENTAL CONDITIONS

A discussion and interpretation of the results of the various Hanford
environmental sampling programs are presented in the following text and
figures. The raw data for many of the programs and brief descriptions of
analytical methods used in determining the amounts of radionuclides in

various samples are presented in the appendices.

A. Radionuclides in the Columbia River

Hanford's eight production reactors are cooled with Columbia River
water. This water goes through filtration processes and then passes once
through the reactors as a coolant before being returned to the river. Stable
elements present in the cooling water are transformed into radionuclides
during passage through the reactors, and radioactive materials formed on
the surfaces of the fuel elements and channels are washed away by the

cooling water.

The relative abundance of the radionuclides found in the cooling

water, as adjusted to 4 hours past irradiation, is shown in Table I.

TABLE I

RELATIVE ABUNDANCE OF REACTOR EFFLUENT RADIONUCLIDES

Reference Time - 4 Hours Postirradiation

Major, 90% Minor, 8% Trace, 2%

Na24 P32 H3 Ag111 Pm147
Si31 Zn65 C14 Cd115 Nd149
Cr‘51 Zn69m S35 I131 Pml49
Mn56 Ga72 Ca45 I132 Pml51
Cu64 Y90 Sc46 Cs137 Eu152
As76 Srgl SC47 Ba140 Sm153
Np239 Sr92 Mn54 La140 Eu156
Y92 Fe59 Ce14l Sm156

Y93 COSO La141 Eu157

Nb97 Sr85 Pr‘142 TblGO

I133 SI‘90 Ce143 W187

1135 Y91 Pr143 P0210

239 795 Co-prl44 20227

MOQQ Pr‘145 U238

Rul?? Nal47 pu239

(Trace nuclide composition based on analyses by the
Radiological Chemistry Operation made in 1958.)
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Many of the radionuclides formed in reactor cooling water are short-
lived and decay rapidly after formation. In addition to radioactive decay,
some portion of the radionuclides is removed from the water by sedimenta-
tion and uptake by aquatic organisms. The radionuclides in the river also

include some contribution of '"fallout'" from weapons tests.

Samples of river water were obtained every 2 weeks from Vernita
Ferry, Hanford Ferry, 300 Area, the inlet to the Pasco municipal water
plant, and Vancouver. Some samples of river water were also collected at
Richland, particularly during the latter part of the year when the new water
plant was in operation. River water samples were analyzed for several
radionuclides and the results of the analyses are presented in Appendix A,
Tables 1, 2, 3, and 4.

The relative abundance of the significant radionuclides at Hanford
Ferry, Pasco, and Vancouver is illustrated in Figure 3. The areas of the
circles are proportional to the total activity measured at the three locations.
The average concentrations of radionuclides measured routinely at the four

river sampling stations are shown in Table II.

TABLE II

ANNUAL AVERAGE CONCENTRATIONS
OF SEVERAL RADIONUCLIDES IN COLUMBIA RIVER WATER - 1963
Units of pc/l

Radionuclide Hanford Ferry Richland Pasco Vancouver
Total Beta 52,000 23, 000 11, 000 500
RE+Y 1, 800 640 440 -
Na24 7,700 3, 400 1, 600 -

P32 340 260 190 30
Cr51 12,000 8, 800 6,700 2, 600

1\/In56 9, 800 - - -
cu®t 17, 000 5, 900 2,300 -
Zn65 470 380 220 60
AsT® 2, 400 1, 200 750 -
Sr90 1 1 1

1131 12 8 8 4

Np 3,300 2, 100 1, 600 -
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Cr51
17%

Np239

Cu64 6%

27%
RE & Y
4.1%
Mn56
23
<76 %
4.5%
Na4
15%
Hanford Ferry
Total Activity Represented
5.2 x 1079 pe/ce
Other 1. 3%
P32 0. 6%
_ zn%5 19
As
5.4% Zn65 2.3%
\
1.2%
Others 0. 7%
Cu ~——7165 1. 6%
17% Vancouver
P321.4% Total Activity Represented

6
RE + Y 3. 2% 2.7 x 1079 yc/cc

Total Activity Represented
1.4 x 1072 pc/ce

FIGURE 3

Relative Abundance of Radionuclides in Columbia River Water
at Several Locations. Annual Averages 1963

AEC-GE RICHLAND, WASH.
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The Hanford Ferry monitoring station is about 7 miles downstream
from the closest production reactor and about 6 miles upstream from the
point where the project boundary crosses the Columbia River. Studies of
effluent distribution at the Hanford Ferry indicate nonuniformity which
causes sample results to show higher concentrations of most radionuclides
than the average of the cross section at this location. Measurements on a
traverse across the river at Richland indicated a fairly uniform distribution
of the longer-liver radioisotopes throughout the river at this point. At
Pasco, the distribution of radioisotopes in the river is slightly nonuniform

because of the entry of the Yakima River some 10 miles upstream.

Vancouver, about 260 miles from the reactors, is the farthest down-
stream location where river water is routinely sampled for’'Hanford's sur-
veillance program. Further downstream the intrusion of sea water into the

Columbia River complicates quantitative measurement of the radionuclides.

Seasonal variation in the flow rate of the Columbia River markedly
affects the quantity of water available for dilution of the reactor effluent.
Also affected is the time required for a specific volume of water to move
from one location to another. The flow rate of the Columbia River at Pasco
and Vancouver for 1959 through 1963 is shown in Figure 4. The variation in
concentration of several radionuclides in the river water at Pasco for the
same period is shown in Figure 5. The rate of transport of these same radio-
nuclides past Pasco is shown in Figure 6, and in Table 8 of Appendix A.
The rate of transport of certain radionuclides passing Vancouver may be used
as an index of the quantities entering the Pacific Ocean from the Columbia
River. The annual average rate of transport of selected radionuclides is
given in Table III and detailed measurements are tabulated in Appendix A,

Table 9. TABLE 111

ANNUAL AVERAGE RATE OF TRANSPORT
OF SELECTED RADIONUCLIDES PAST VANCOUVER

curies/day

Radionuclides 1963 1962 1961
p32 12 13 29
crol 860 650 840

65

Zn 28 29 44
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The inventory of each of these nuclides which exists in the ocean
can be calculated by assuming an equilibrium between the rate of addition
through the river and the rate of decay in the ocean. A constant rate of
entry into the ocean equivalent to that indicated by the 1963 Vancouver

measurements, implies inventories of about 250 curies of P32, 30, 000

curies of Cr51, and 9, 000 curies of Zn65.

Radiation exposure that results from the drinking of water pumped
from the river and sent through treatment plants is discussed in the next
section of this report. There is no known instance of untreated river
water being consumed routinely by humans. For comparative purposes,
however, the relationship between the concentrations of radionuclides in
the untreated Columbia River water and published values for maximum
permissible concentrations in water is shown in Table IV. In this case
the comparison is with the MPC's listed in Column 2, Table II of Annex I
of AEC Manual Chapter Appendix 0524. (2) For the most part these MPC's
are equivalent to one-tenth of the most limiting values recommended by the
ncrp'®)

MPCW that occurs with distance downstream from the reactors results

for occupational workers. The marked reduction in percent of

principally from radioactive decay of the shorter-lived nuclides.

TABLE 1V
RELATIONSHIP BETWEEN THE CONCENTRATIONS
OF RADIONUCLIDES IN UNTREATED COLUMBIA RIVEIR WATER
AND MAXIMUM PERMISSIBLE CONCENTRATIONS

Sampling Location % of mpc”
Hanford 34
Richland 17
Pasco 12
Vancouver 2

* This is a summation of the percents of MPC's contributed
by the several individual radionuclides measured routinely
in the river water. The MPC's used and the method of
summation are taken from AEC Manual Chapter 0524. (2)

e
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B. Radionuclides in Drinking Water

In the lattér part of 1963, Richland started up a new water freatment
plant that draws water from the Columbia River. Previously Richland ob-
tained its water from wells, and Kennewick and Pasco (downstream from
Richland) were the nearest cities to the Hanford reactors that used Columbia
River water. Sanitary water was collected at the Richland and Pasco water
treatment plants every 2 weeks and analyzed for the important radionuclides.
Similar analyses were made on Kennewick water once each month. The
results of the radioanalysis of water from these plants are presented in

Appendix A, Tables 5, 6, and 7 are summarized in Table V.

TABLE V

ANNUAL AVERAGE CONCENTRATION OF SEVERAL
RADIONUCLIDES MEASURED IN SANITARY WATER - 1963
Units of pc/l

Radionuclide Richland™ Pasco Kennewick
Total Beta 23, 000 4,000 600
RE+Y 90 50 10
Na24 3, 000 600 90
p32 130 40 <10
crol 14, 000 5, 400 2,500
cub? 3, 000 400 90
Zn65 80 90 <20
AsT6 800 200 <60

sr90 2 1 <0.5
1131 10 5 <3
Np239 2,500 800 30

Averages for Richland are based only on the last quarter
of 1963 when the new water treatment plant was in full
operation. These averages may change significantly when
a full year's operation is used.

The concentrations of short-lived radionuclides in the water at the
time it is consumed is less than shown in the table because there is a
significant flow time between the water plant and most consumers. The
flow time may vary from hours to days depending upon the location of the

customer on the distribution system.
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Table VI shows the removal of several radionuclides by the water
treatment at Pasco and Richland. These data include the radioactive decay
of the short-lived radionuclides during travel through the water treatment
plant.

TABLE VI

DEPLETION OF RADIONUCLIDES FROM COLUMBIA RIVER WATER
BY TREATMENT AT THE RICHLAND AND PASCO WATER PLANTS - 1963

% Depletion

Radionuclide Pasco Richland
RE+Y 90 80
cubt 80 40
p32 80 50
As'6 80 40
Na? 60 15
zn®2 60 80
Np239 50 )

C r5 1 20 -

The calculated annual average dose to the GI tract, total body and the
percentage MPRI for bone from sustained consumption of sanitary water at

the three cities is presented in Table VII.

TABLE VII

CALCULATED ANNUAL DOSE FOR SELECTED ORGANS
FROM ROUTINE INGESTION OF SANITARY WATER® - 1963

Thyroid
Total Body GI Tract Bone (Small Child, 1 1/day)
mrem mrem % MPRI mrem
Richland™®* 1 25 0.8 22
Pasco 1.5 20 0.9 40
Kennewick <1 <5 <0.5 <20

% Here and elsewhere in this report where a dose from an ingested nuclide
is expressed in mrem units, the determination is made from parameters
used by the ICRP tc translate dose rates into Maximum Permissible Con-
centrations for drinking water. In most cases the estimated annual in-
takes of individual radionuclides were multiplied by conversion factors
derived from the ICRP parameters and published by Vennart, et al. (8)

The "standard man'(4) beverage intake of 1.2 liters per day was used

in this calculation. This is a departure from the 2.2 liters per day
(total liquid intake for the ''standard man'" including foods) used for simi-
lar calculations in the past, but more reasonably represents the average
exposure from drinking water alone.

%% The radiation dose shown in this table for Richland residents was all
accrued during the last 4 months of 1963 subsequent to the change from
wells to Columbia River water.
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The thyroid dose shown in Table VII for Pasco residents includes an
increment accrued from fission products released by an unusually severe
failure of a fuel element in one of the reactors that occurred on May 12, 1963.
Fuel element failures are not unusual but the quantities of fission products
released to the river from them is ordinarily small. During 1963, only the
one on May 12 released enough fission products to warrant special evaluation.
For estimating thyroid dose, a small child was considered to have consumed
1 liter of water from the Pasco supply during the time when the maximum
concentration of I131 was present. The resulting dose to the child's thyroid
would have been approximately 8 mrems. This would have increased his dose
from about 6% of the FRC Radiation Protection Guide for an exposed population
group to about 8%. The(g)ose to the GI tract, bone and total body from this

incident was negligible.

The relative contribution of several radionuclides in the Pasco and
Richland sanitary water to the calculated annual dose to the GI tract is shown
in Figure 7. Short-term variations and long-term trends in the GI tract dose

at Pasco are shown in Figure 8.

The dose received by the GI tract of Pasco residents continued at about
the same level as experienced in 1962. Treatment of the reactor cooling
water for reduction of As76, Np239, and other nuclides was continued during
1963. This modification consisted mainly of increased addition of alum in the
clarifying process which reduced the amount of parent materials from which

As = and Np are formed.

C. Radionuclides in Fish and Waterfowl

Fish and waterfowl that feed in the Columbia River downstream from
the reactors acquire some radionuclides that enter the river with the reactor
effluent water. The concentration of several radionuclides in the flesh of
different kinds of fish from several locations on the river are reported in
Appendix A, Table 10. Except for suckers, whitefish usually contain the

greatest concentration of radioactive materials and P32 is the radionuclide

of greatest significance. The concentrations of P32 in whitefish caught
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FIGURE 7

Relative Contribution of Radionuclides to GI Tract Dose
Pasco Sanitary Water - 1963

AEC-GE RICHLAND, WASH.
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between Ringold and Richland are shown in Figure 9. The seasonal varia-
tion is affected by the amount of P32 released from the reactors, the feeding
habits and metabolism of the fish, and flow rate of the river which deter-
mines the effective dilution of the reactor effluent. The concentration of P32
in whitefish starts to decrease late in the year and, due to cold water and
limited feeding, continues to decrease until spring. As the temperature of
the river water rises in the spring, the fish eat larger quantities of food
organisms that have accumulated P32 and this results in an increased depo-
sition of P32 in the fish. The trend is reversed in mid-spring by the high

flow rates of the Columbia which afford greater dilution of effluent and thus
lower concentrations of P32 in the food organisms. As the high flows recede
in early summer and water temperatures rise further, the P32 content in

fish again increases and reaches a maximum in late fall. The average con-
centration of P32 in whitefish sampled downstream from the reactors during
1963 was 420 pc/g of flesh, and the sample with the highest concentration
contained 2800 pc/g. The annual average Zn65 concentration in whitefish was
38 pc/g of flesh and the maximum was 120 pc/g in samples collected at
Ringold. If whitefish were eaten at the rate of one meal per week (about 25 b/
year), the intake in 1963 would have been approximately 4.8 uc of P32 and
0.43 uc of Zn65. The fesulting exposure would have been about 100 mrems

to the GI tract, 40 mrems to the total body and 30% of the MPRI for bone.

In order to determine the consumption of locally caught fish more
accurately, a number of fishermen were asked to estimate the quantities and
kinds of fish they ate each year. This survey was carried out by personnel
of the State of Washington, Department of Game. The data obtained thus far
show that the individuals who probably ingest the largest amounts of P32 are
fishermen who claim to eat bass, crappie, perch, and catfish at a frequency
of 3to 5 times a week. This number of fish meals implies an annual con-
sumption of about 90 1b (in contrast with the 25 1b of whitefish used as a ref-
erence amount in the preceding paragraph) but the average P32 content of the
species involved is lower than in the whitefish. An intake of 7 uc of P
during 1963 is estimated for an individual that claimed to eat some 200 meals

of fresh fish caught from the Burbank Area.
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65 22

People who eat local fish ingest Zn~" along with the P™". The expo-
sure that results from the Zn65 is very small but because it is a gamma
emitter, its presence in the body can be detected by whole body counting

techniques. (Small amounts of P32

in the body cannot be measured accu-
rately because P32 emits only beta particles.) A few fishermen have been
counted in the Hanford Whole Body Counter and the amounts of Z.r165 detected
were much smaller than expected on the basis of their estimated fish con-
sumption. Such results suggest that fishermen tend to over-estimate their

32 intake based on

fish consumption and, therefore, that calculations of P
such estimates yield values that are substantially higher than actually

occurred.

Migratory waterfowl, such as mallard ducks, Canada geese, etc.,
that have utilized the Hanford section of the river may also contain P32
and Zn65, Hunters from Washington contributed samples from 299 ducks
bagged during the 1963 hunting season. Results of radioassay of these sam-
ples and of 186 ducks collected from swamps and ponds within the project
boundaries, are tabulated in Appendix A, Table 11 and 12. Of all the ducks
contributed by hunters, only 22 contained concentrations of P32 greater than
the detectable level of 50 pc/g of flesh (wet weight) and only one was greater
than 500 pc/g (540 pc/g). About one-half of the ducks collected within the
project boundary contained detectable amounts of P32, and 37 of these ducks
contained greater than 500 pc P32/g, The maximum concentration found

was 4800 pc/g of flesh.

D. Radionuclides in Marine Organisms

Z,n65 and P32 are the only radionuclides of reactor effluent origin

found in sufficient abundance beyond the mouth of the Columbia River to be
of radiological interest. Opysters have been found to contain higher concen-

trations of Zn65 than other common sea food organisms. Concentrations of

Zn65 and P?’2 measured in oysters grown in the Willapa Bay area are shown
in Figure 10, and the analytical results are tabulated in Appendix C,

Table 6. The average concentrations in 26 samples (a total of 52 1b) taken

periodically throughout the year were 80 pc Zn65/g and 4 pc P32/g.
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Consumption of oysters containing these concentrations of Zn65 and P32 at

a sustained rate of one meal per week (1/2 1b) would lead to an annual expo-
sure of about 9 mrems to the GI tract, 6 mrems to the total body, and less
than 0.5% of the MPRI for bone.

E. Radionuclides in the Atmosphere

At Hanford, gaseous waste is released to the atmosphere through
200 ft high stacks after removal of some 99% of the radioactive materials
present. These radioactive materials are primarily associated with
process vessel off-gases from the chemical separations facilities. Under
normal operating conditions, the ventilation air from laboratory and reac-
tor buildings contains comparatively minor amounts of radioactive

materials.

1131 is the radionuclide of principal interest in the separations facil-
ities process off-gases. Measurements for this nuclide are tabulated in
Appendix B, Table 2, and average release rates are shown in Figure 11.

131 from the separations

During 1963 the annual average emission rate of I
plant stacks was 0. 38 curie per day. Monitoring for other specific radio-
isotopes was discontinued in 1963 because previous measurements have
shown insignificant emission rates. Gross beta measurements are now
made continuously to detect any change in emission rates of these other ra-
dionuclides. The results for the past 2 years are summarized in Table VIIL
The fission product recovery facilities operating at Hanford contributed
negligible amounts of radionuclides to the environs during 1963. The aver-

age emission rate of Srgo from such facilities was less than 0.0018 curie

per day.

v

31 were made routinely at several

Measurements of air-borne I1
locations within the Hanford reservation and at several locations adjacent
to the plant. Results of these measurements for 1963 are presented in
Appendix B, Table 2, and results for the past few years are summarized in

Table IX.
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TABLE VIII

ANNUAL AVERAGE EMISSION RATES
OF SEVERAL RADIONUCLIDES FROM SEPARATIONS PLANT STACKS

curies/day
Radionuclide 1963 1962 1961
31 0.38 0.35 0.7
Zr-Nb2? - 0.0024 0.005
Rul?3 - 0.0009 0.003
106
Ru - 0.0036 0.005
141
Ce - 0.0002 0.006
celtt - 0.015 0.01
Filterable
Gross Beta 0.013 - -
TABLE IX

AVERAGE 113! CONCENTRATIONS IN AT MOSPHERE
Units of pc/m?3

Distance from
Separation Stacks

L.ocation miles 1963 1962 1961 1960
Benton City 20 0.03 0.08 0.02 0.05
North Richland™ 20 - 0.10 0.04 0.04
Richland 23 0.02 0.04 0.02 0.03
Pasco 32 0.02 0.08 0.04 0.02

The North Richland sampling location was discontinued in
October 1963. A new sampling location was installed at
the Prosser Barricade which lies in the same direction
from the separations areas but is about 6 miles closer.

The four locations listed in Table IX lie within a 45 degree sector
southeast to south of the separations centers.

31 concentrations in air during 1963 returned to

The annual average I1
the levels observed in 1961 prior to resumption of nuclear testing by the USSR.

The long-term average release closely approximated the restrictive local
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operation guides (Figure 11) until early September when an unplanned
release of 1131 occurred from a chemical separations facility. Early recog-
nition of the abnormal condition and immediate action successfully retained

131 within the plant. The concentration of 1131 meas-

a major portion of the I
ured in air about the plant perimeter increased temporarily, but this did not
significantly affect the longer range annual exposure from inspired air.

131 in air at locations about the plant perimeter indicated

Measurement of I
the average concentration during 1963 was less than 0.05 pc/m3. If such a
concentration were sustained in inspired air, the resulting annual dose to

the thyroid of the "standard man" would be less than 1 mrem.

F. Radionuclides in Milk and Agricultural Produce

The radioactivity in locally grown agricultural produce can be influ-
enced by deposition of air-borne radionuclides, or by irrigation with water
containing reactor effluent radionuclides. Chemical separations facilities
are generally considered to be the principal local source of air-borne radio-
nuclides. Under certain condition, ventilation stacks of the reactors or lab-
oratory facilities could possibly become of some small interest. The closest
farming area to the separations facilities is about 13 miles away, and under
most meteorological conditions this distance affords adequate dilution before

the radioactive effluents reach the farming areas.

Most of the irrigated farm land near the Hanford plant uses water
from the Yakima River, or from the Columbia River above the project, How-
ever, the Ringold farms and the Riverview district west of Pasco, which are
about 15 and 30 miles downstream from the reactors, respectively, take
water from the Columbia River for irrigation. Some of the reactor effluent
radionuclides can be traced through the irrigation water to milk and other
farm products. The Ringold farms, approximately 13 miles east of the pro-
duction areas, involve about 20 people working some 500 acres of land with
fruit as their principal product. The Riverview farm area has about 30 fam-
ilies that raise fruit, vegetables, beef, and dairy herds. This area is located
about 30 miles southeast of chemical separations plants. Another agricultural
area near the project is Benton City, located on the Yakima River about 20

miles directly south of the separations facilities.
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Surveillance of the milk available to people living near the Hanford
plants included samples from local farms and dairies and samples of com-
mercial supplies sold in local stores. The concentrations of radionuclides
found in the milk sold by stores was similar to that reported by the U. S.
Public Health Service and the Washington State Department of Health. (10)
Milk from farms irrigated with water pumped from the Columbia River

32 65

downstream from the reactors contained P and Zn as well as the fission

products of fallout origin.

The Srgo concentration in milk known to be of local origin ranged
from less than 2 to 21 pc/l as shown in Figure 12. Such values are similar
to concentrations found in commercial milk produced in areas that could not
be affected by the Hanford plants. The average concentration of Srgo in
milk produced in the Hanford environs during 1963 was about 12 pc/1l which
is among the lowest concentrations in the nation. A temporary increase in
Srgo was noted during the spring as a result of the seasonal influx of world-

89 137

wide fallout. Concentrations of Sr~ and Cs in milk analyzed at Hanford

were generally below the detection level of 4 pc Sr89/1 and 30 pc Cs137/1.
World-wide fallout is the principal source of these radionuclides in milk.

131 were made on all milk samples collected in

Measurements for I
1963. The results of these measurements are illustrated in Figure 13.
During the early part of the year, 1131 concentrations were well below
10 pc/1l and were following a generally decreasing trend. The seasonal in-
flux of world-wide fallout, which began in May and reached a peak in
June, resulted in a maximum concentration of 84 pc/l on June 19, 1963.
Activity levels then decreased rapidly to levels of 10 pc/l or less.

In early September, 1131 concentrations in milk again increased as

131

a result of the inadvertent release of 1 from a separations plant previously

described. The milk sampling program was increased in September and
October and the maximum concentration actually measured was 140 pc 1131/1
in a sample collected in the West Richland-Benton City area. It was esti-

131

mated that the highest thyroid dose resulting from the I release was prob-

ably received by a small child residing at the farm where the maximum milk



HW-80991

-33-

TN poonpoad A1eooT ut

ag
06
21 J9NdId
€961
v r W v N A
| | | _ | _ _
0 O
- n
0
q i
D : o - 0
O m a O 0 o
ul o g ] D mg ®
0 . 0
O a
& H o ° ..
A O ] a 0 |
Rl S
] a
SRR B L
0 s 0 %Y . -
80
= _
=

ijeroaswuwio) B

swaeg 1eoco ] 0O

1/°d

01

001

AEC-GE RICHLAND, WASH,



HW-80991

-34-

aoquiada(l

1aqWAAON

1340120

Jaquraldag

€T HYNDIA

£961
Lap aunp Le

HITN paonpoad AT[ed0T Ul 1ol

Trady

yoaep

Arenaqaq

Arenuep

x 4 0

=]

CMMM M

=
n o E
| 3 o
'R _ c
: M |
| useq e1qunio) a | senrreq
| £31D voludg-I9SSOXT A WIOI
BSON +
i
, PUBIUOTYH 1S9M M erdoiy v swaeq
| oosed g £315 uoag v woa g |
; Butpuey saelg X MITAIDATY O
| profuty e |
: H puead ® ]
V pusxg @ § S9I03S ]
ﬁ apueag o) WO -
| go0t

AEC-GE RICHLAND, WASH.



~-35-~ HW-80991

results were obtained. By assuming a 4 gram thyroid for a 4 year old child
and consumption of 1 liter of milk per day produced at the farm, it was
estimated that the maximum thyroid dose during the 3 month period following
the incident did not exceed 30 mrems. A whole body counter measurement

of this child's thyroid in October 1963 confirmed the estimated thyroid burden
of 1131. The value of 30 mrems can be compared with the FRC Radiation
Protection Guide for individuals of 1500 mrems per year.

Columbia River water removed below the reactors for irrigation is a

source of P32 and Zn65 in milk at dairy farms in the Riverview and Ringold

65

areas (Figures 14 and 15). The average concentrations of Zn"~ in milk from

the Riverview-Ringold area during 1963 was about 600 pc/l, and the concen-
tration of P32 was about 800 pc/1. 2065 or P32 are usually not detected in
milk that is distributed through commercial outlets in the Tri-City area
because such milk is not usually obtained from areas irrigated with water

obtained from the Columbia River below the reactors.

At a consumption rate of 1 liter of milk per day the ''fallout' radio-
nuclides would contribute an average annual dose of less than 1 mrem to the
GI tract, about 8 mrems to the total body, and about 7% of the FRC rate of
intake guide for bone. * Those residents who drink milk obtained locally from
the Ringold and Riverview areas would receive some additional exposure from
P32 and Zr165 amounting to about 8 mrems to the GI tract, 3 mrems to the
total body, and about 2% of the MPRI for bone. Data concerning concentra-

tions of radionuclides in milk are continued in Appendix C, Table 1.

Analyses of miscellaneous fresh produce purchased during the 1963
growing season from local farms and markets substantiated prior experience
that only small quantities of radionuclides are present in locally grown prod-
uce under normal plant operating conditions. Results of measurements on

farm produce are tabulated in Appendix C, Tables 3, 4, and 5.

* The Federal Radiation Council does not consider fallout from the testing of
weapons to be from ''normal peacetime operations'' and thus subject to
Radiation Protection Guides applicable to industry.
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131 measured on samples of leafy

The average concentration of I
vegetables collected from local farms and vegetable markets during the
period of May through September was less than or approximately equiva-
lent to the detection level of 0.05 pc/g. Considering a consumption rate of
100 g of leafy vegetables per day throughout the 5 month growing season,
the average annual intake from local vegetables would be about 750 pc 1131.
Such an intake implies an annual exposure of about 1 mrem to the thyroid
of a ""standard man'.

G. Concentrations of I131 in Cattle Thyroids

The collection of thyroids from cattle slaughtered at Pasco was
initiated in 1960 and then broadened in 1962 to include collection of thyroids
of cattle slaughtered at Moses L.ake, Toppenish, Walla Walla, and Wenatchee.
Since the concentration of 1131 in bovine thyroids is about 2 orders of magni-
tude higher than that in the pasture grass or in milk, it is advantageous to
use thyroid measurements to follow probable trends in concentrations of 1131
in milk and farm produce when the levels in milk and vegetables are too low
for practical measurement. The sensitivity of cattle thyroids is evident
from the significant increase in 1131 concentrations observed for a short

131 from one of the

period in September following the unplanned release of I
chemical separations facilities (Figure 16). The maximum concentration,
however, was only 62 pc/g which was considerably less than levels observed

131

in late 1962 and early 1963 as a result of I from fallout.

Data obtained from the cattle thyroid program for 1963 are presented
in Appendix B, Table 4.

H. Radioactive Particulates in the Atmosphere

Air sampling stations are maintained at several locations within the
Hanford reservation and at several sites throughout the Pacific Northwest.
Sample filters are changed weekly by cooperating agencies at Seattle, Spokane,
Walla Walla, and Yakima in Washington; Meacham and Klamath Falls in
Oregon; Boise and Liewiston in Idaho; and Great Falls, Montana. These filters

are sent to Hanford where they are analyzed for total beta activity. Individual
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measurement results are tabulated in Appendix B, Table 1. The concentra-
tions of beta emitters in air, filtered at several of the sampling locations,
during the past 3 years are shown in Figure 17. The geographical locations

of these sampling stations are also shown.

During the early part of 1963, the activity observed on air filters
remained at nearly the level measured following USSR nuclear testing in the
fall of 1962. Two peak activity periods occurred, one in February and one
in May indicating an influx of world-wide fallout. Analysis of the May activ-
ity, the highest since the fall of 1961, indicated the material was approxi-
mately 1 year old. In August a very rapid decline in concentrations occurred

and by October the level was about 1 pc B/m3.

Results of air filter samples are not used in estimating exposure but
serve to illustrate the trends in atmospheric contamination. Sudden changes
in concentrations are used to signal the need for shifted emphasis in other
portions of the environmental monitoring program related to atmospheric

contamination.

1. External Radiation

Measurements with ionization chambers stationed above the ground
and submerged in the Columbia River were used to estimate the combined
exposure from external sources in the vicinity of’ the Hanford project.
Measurements over the ground indicated that the annual exposure for 1963
was about 170 mr, essentially the same as measured during 1962. Virtually
all of this radiation originates from natural background and world-wide fall-
out from nuclear testing and any additional contribution from Hanford sources
is not readily discernible. Background measurements were relatively low
during the first part of the year, and then increased during the latter half of
the year. Measurements of external radiation in 1961, 1962, and 1963 are

shown in Figure 18 and are tabulated in Appendix D, Table 1.

Immersion dose measurements were obtained with pocket-type ioni-
zation chambers submerged 2 to 5 feet below the surface of the Columbia

River. Exposure rates in the river are higher than those measured over land
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because of the presence of gamma emitters, especially N324, from reactor
effluent. Near Richland and Pasco the average dose rates measured in the
river during the months of April through October were about 2 and 1.5 mr
per day, respectively. Further upstream near the laboratories area the
dose rate was 3 mr per day. A person swimming or boating in the river for
240 hours during the year would receive about 20 mr total body exposure in
the vicinity of Richland and about 15 mr near Pasco. Measurements of

immersion dose are shown in Appendix D, Table 2.

At the river shoreline radiation rheasurements indicated the dose
rate was about 0.25 mr/hour from radionuclides deposited with debris and
in the mud and sandby the fluctuating water level. An ardent fisherman
spending 6 hours per week, 8 months of the year, along the river bank in the
vicinity of Richland would receive an annual whole body exposure of about

50 mr.

J. Radioactive Wastes Released to Ground

Liquid wastes from the Chemical Separations areas are routed to vari-
ous facilities dependent upon their burden of radionuclides. High level wastes,
normally containing concentrations greater than 100 uc/cc, are stored in con-
crete tanks lined with steel. Intermediate level wastes, ordinarily containing
concentrations in the range of 5 x 10"5 uc/cc to 100 uc/ce, are sent to under-
ground ''cribs'’ from which they percolate into the soil. Low level wastes, usually
containing less than 5 x 10—5 uc/cc, are sent to depressions in the ground
where surface ponds or ''swamps' have been formed as a result of the continu-
ous addition of relatively large volumes. The areas selected for liquid waste
disposal have soil with good ion exchange capacity and depths of 150 to 350 feet

to ground water.

One important objective in the management of wastes placed in the
ground is the prevention of radiologically important radionuclides from reaching
the ground water in qﬁantities that could ultimately cause significant human expo-
sure should they migrate to the Columbia River. For this reason wells have been

drilled in and around crib and tank storage areas.to detect any leaks in the tanks
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and for measuring radionuclides that have reached the ground water. Virtu-
ally all of the radionuclides present in the ground water have been introduced

with liquids sent to the cribs.

The quantity of radioactive materials sent to ground during 1963
(excluding tritium and the materials sent to the storage tanks) was about
36, 000 curies. This did not significantly change the historical total which is
estimated to be 2.6 x 106 curies. Because of radioactive decay, the current
total in the ground is estimated as 2.6 x 105 curies. In order of abundance,
the bulk of this material is Ru106, C8137, and Srgo. Figure 19 shows the
probable extent and concentration of radioactive materials (excluding tritium)

in the ground water. (11)

The detectable beta contamination (not including t_ritium) in the ground
water beneath the 200-W Area was less extensive in 1963 than in previous
years. This resulted because of a reduction in the amount of contaminants
discharged to ground, radioactive decay, and further dilution in the ground

water.

A substantial amount of tritium has been sent to the ground with the
intermediate level liquid wastes from the separations plants. Figure 20 shows
the probable extent and concentration of tritium in the ground water in

106 originating at

December, 1963. (11) In all probability some tritium and Ru
the chemical processing areas is now entering the Columbia River. However,
the contribution of these nuclides is too small to be detectable in the river

water and any exposure from them is negligible.

III. RADIATION EXPOSURE

The total radiation dose that is received from environmental sources
differs substantially between individuals because their food and beverages
come from various supplies, because the kinds and quantities consumed are
subject to individual preference, because some people do more swimming,
fishing, and boating than others, and because of other personal habits. These
inherent variations between individuals require a somewhat subjective ap-

proach to the question of probable total exposure in relation to various limits.
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The Federal Radiation Council has provided two sets of guides against which
exposures from environmental sources can be judged, viz. one for the indi-
viduals that receive the greatest exposure, the other for the average expo-
sure received by an exposed population (taken as one-third that set for
individuals). For the Hanford environs, possible exposures from the vari-
ous sources described in the preceding sections have been combined in two
ways to allow comparisons with both the individual and population guides.

In one case a hypothetical, but plausible, individual has been assigned die-
tary and other habits that would result in what would seem to be the greatest
rational exposure. As a second case, an exposure has been estimated for
the "average' Tri-City resident. Several hundreds (perhaps a few thousands)
of people receive more exposure than calculated for the "average' Tri-City
resident but very few, (and quite possibly none) receive as much as that cal-
culated for the ""maximum' individual. Included in the intermediate group
are the families that subsist largely on foodstuffs produced on farms irri-

gated with water taken from the Columbia River downstream from the plants.

A. The Maximum Individual

Attempts are being made to identify the individuals that actually re-
ceive the greatest exposure. Such individuals are undoubtedly persons that
frequently eat fish caught locally in the Columbia River and produce grown
on farms irrigated with Columbia River water. During the past 2 years,
over 600 fishermen have been questioned by employees of the State of
Washington Department of Game on their consumption of fish. The greatest
consumption reported was about 200 meals per year, consisting dominantly
of crappie, perch, bass, catfish, caught near Burbank (Figure 2). On the

basis of radiochemical analyses of such fish caught in this area, the intake
32

‘of P°“ for this individual during 1963 would have amounted to about 7 uc,

(about 45% of the NCRP limit). Whether the individual actually ate that much
fish is not confirmed. Some other persons reporting unusually high consump-
tion of local fish have been counted in the Whole Body Counter and contained
far less Zn65 than predicted on the basis of their estimates of the quantities

of fish eatén,
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The reported consumption of 200 meals of local fish per year is used
as a basis for calculating the maximum intake of radionuclides from this
source. This same individual is also assumed to consume each day over -

2 gts of water from the Pasco system, and about 1 qt of milk, 1/2 1b of beef,
and nearly 1/2 1b of fresh leafy vegetables (in season), all produced on irri-
gated farms of the Riverview District. The composite exposure from these
sources is illustrated in Figures 21, 22, 23, and 24. They amount to about
15% of the appropriate limit for the GI tract, 50% of the limit for the bone,
1% of the limit for the thyroid, and 25% of the limit for the total body. The
estimated exposure to the total body includes an increment of 50 mr received
from the river bank while catching the fish. It also includes a contribution
from ingested Sr90 that is unrealistically high (20 mrems) in relation to

1 year's intake, because it assumes an accumulation of Srgo in the body that

would only be gained over several decades.

The maximum thyroid dose is postulated to have occurred in a small
child, rather than an adult, because of the relatively small mass ( 2 g versus

131 accumulates. On the basis of a

20 g for an adult) in which the ingested I
daily intake of 1 liter of milk from a farm of the Riverview District, 0.8 liter
of water from the Pasco system, and 50 g of fresh leafy vegetables, the intake

131
of I

of about 115 mrems—about 7.5% of Radiation Protection Guide for individuals.

for the year is estimated at about 6700 pc which would deliver a dose

B. The Average Tri-City Resident

The vast majority of people who live in Richland, Pasco, and Kennewick
obtain their food from local stores (rather than directly from farms) and do
not eat fish caught from the Columbia River. The principal sources of radio-
nuclides to these people are world-wide fallout (present to some extent in nearly
all foodstuffs throughout the country) and drinking water pumped from the

Columbia River.

The contribution from fallout is almost entirely associated with Sr90

and I131 and is assumed to be the same for all three cities. The Srgo intake
is estimated from dietary surveys made elsewhere in the United States and

reported by the Federal Radiation Council(S)vbut adjusted on the basis of the sr90
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content of milk sold in local stores during 1963. The result is about 0.01 uc
for the year which would be about 15% of the FRC guide for a population
exposed to Sr90 from a normal peacetime source. Figure 22 shows the rela-

tionship to the intake guide based on exposure to the bone.

The contribution from nuclides of Hanford origin in drinking water
is substantially different for the three cities as discussed in Section II-B.
The dose to the GI tract was greater in Richland than in the cities further
d‘ownriver because of a greater abundance of the short-lived nuclides. As
shown in Figure 21, (and previously in Table VII) the exposure accrued dur-
ing the last 4 months of 1963 is estimated at about 25 mrems—about 5% of the
population limit. The value is expected to be proportionately higher in 1964
when exposdre extends over a full 12 month period. The contribution to the
GI dose from other sources was relatively insignificant. Conversely, the
concentration of bone seekers, such as Srgo and P32, in the water was so

low that drinking water did not significantly contribute to the bone dose.

The most appropriate ''exposed population" to consider in relation
to 1131 intake and dose to the thyroid would appear to be small children of
Pasco who drank water from the municipal system throughout the year
(0. 4 liters per day) as well as milk from the local stores (1 liter per day).
Further, these same children were assumed to eat daily about 25 g of fresh

131 from

131

vegetables obtained from local markets. The contributions of I
these principal sources are shown in Figure 23. The total intake of I for
the year is ‘estimated at about 2000 pc or an average of about 5 pc per day.

This is in the middle of the FRC Range I-the most favorable range.

Figure 24 shows the estimated total body exposure from artificial

radionuclides of about 15 mrems for the average Richland resident for 1963.

Virtually all of this contribution is assigned to Srgo from fallout and the

method of calculation yields a value that is unrealistically high as mentioned
in the case of the "Maximum Individual'. The total dose does, however, in-
clude a small contribution (about 1 mrem) from nuclides of Hanford origin

(principally N324, and Zn65) ingested with drinking water and (Zn65 only)

1
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beef and sea foods. This total body exposure may be compared with the
FRC guide of 170 mrems for the average of suitable sample of an exposed
population. Exposure from natural background sources in this region is .

estimated at about 150 mrems per year (excluded from the FRC guide). "

IV. CONCLUSIONS

Comprehensive environmental surveillance of the Hanford environs -
during 1963 showed that the amounts of radioactive materials present were
well within nationally accepted limits at all times and, thus, that the re-
leases of radioactive wastes were adequately controlled.

The most significant source of exposure from the Hanford plants con-
tinued to be the P32 released to the Columbia River in the reactor effluent
and subsequently concentrated by local fish. Individuals who ate such fish
as a major part of their diet throughout the year and who also ate large quan-
tities of produce grown on farms irrigated with Columbia River water could
conceivably have taken in as much as 50% of the annual permissible amount
of bone-seeking radionuclides.

131

One unusual release of 1 occurred from one of the separations

plants in September. Extensive surveillance at the time showed that the tem-

131

porary increase in the I content of milk and other foods did not substan-

tially alter the annual radiation dose to thyroids of people living in the vicinity

of the plant. More Sr°° from world-wide fallout was noted in 1963 than in

1962 and consequently the exposure from this source was slightly higher.
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APPENDIX A
TABLE k4

Date RE+Y
1-21 1k
2-5 25
2-18 19
3.4 6.2
3-18 17
by 16
.15 21
4.29 16
513 < 30
6-10 6.7
6-2h 9.7
T-8 6.9
7-22

8-5

8-19

9-3

9-16

9-30

10-1k

10-28

11-11

122

12-16

Units of pe/l of water

p32

45
62

28

93
< 8.8
T0
56
1k
23
8.6
< 5,0
19
11
< 8.3
14
15
23
25
37
L1
T3

No entry indicates no analysis made.

ND - Not detected

C]"Sl

1700

- 2000

1400
1300
2300
3300
2200
2300
2100
1100
1000
1600
1400
3100
3100
3000
3600
3400
3100
4000
4400
3600
5600

Znb°

A A A A

58
°9
T2
52
220
98
110
110
87
79
91
8l
53
37
22
19
20
17
19

< 17
<18

35
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ip239

ND
ND
29
ND
14
87
97
190
160

140

170
99
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Date

1-21
2.5
218
34
3-18
Loy
415
L_.29
5«13
6-10
6=24
7-8
T=22
8-5
8-19
9-3
9-16
9-30
10-1k
10-28
11-11
12.2
12-16

-68-

APPENDIX A
TABLE 9

ESTIMATED RATE OF TRANSPORT OF RADICNUCLIDES IN
COLUMBIA RIVER WATER AT VANCOUVER, WASHINATON — 1963

Units of curies/day

p32 cp5l 7n®5
1b 530 18
33 1100 31
540 28
10 480 - 19
650 62
20 710 21
< 1.9 470 23
33 1100 52
31 1200 48
16 1000 72
23 990 90
6.0 1100 59
2,8 800 30
7.2 1200 1h
3.8 1100 < 7.6
< 1,6 570 < 3.6
3.5 890 < k4,9
3.5 790 < k.0
5.3 710 < 4.3
5.3 850 < 3.6
8.9 1100 < 4,3
9.k 830 8.1
17 1300

No entrv indicates no analysis made.
ND - Not detected

HW-80991

Np239

ND
ND
11
ND
3.9
19
21
90
89

140

97
37



-69-

APPENDIX A
TABLE 10

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE

OF WHITEFISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Total Beta p32 Cob0 K40 Zn®>

Reporting Limits 2 0.6 1 5

Priest Rapids

1-15
1-15
1-15
218
2-18
2-18
3-18
8-21
10-15
11-7
11-7
11-7
11-7
11-7
11-7
11-7
11-T7
11-7
11-7
12-3
12-3
12-3
12-3
123
12-3

Hanford

1-9
1-9
1-10
1-10
1-10
1-10
1-10

Results less than reporting limit are indicated by a (-).

250

120
30

280
T2
86
35

100
76

110

330

500
<5
<6
< 10
200
< 10
30
60
<15

- 250
63
68
25
86
20
85

[ I ACTE o B |

(AN 2o\ IR \C R 6 ANE AV I \V7

WHEFLWWEFWESWVMVEOEE DV OAVIVTW

coONNT T O N

80
60
50
Lo
60
Lo
50

HW-80991
Co58 0s 137 -
0.7 0.7 ’
- 007

2 1

- 007

2 O'9

- 0.8

1 -

1 -

3 0.8

2 0.9 -
> 1

1 0.8

2 1

2 -

b 1




-70- HwW-80991

APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF WHITEFISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Total Beta p32 Cob0 K40 Zn®S CoS8 cs 37

Reporting Limits 2 0.6 1 5 0.7 0.7

Hanford (continued)

1-10 6 - - N - - -
2-T- 29 21 2 20 30 2 -
2-T Lo 19 2 10 30 1 -
2-T 51 34 3 5 30 L 0.9
2-T 22 12 2 5 Lo 2 0.9
2-20 - 56 - 30 - - 1
2-21 < 12 - - Lo N -
2-21 31 23 2 3 30 2 -
2-21 30 22 2 3 50 2 0.8
2-21 34 21 2 3 30 2 -
2.28 50 23 2 10 30 1 -
228 28 1k 3 3 20 2 -
2-28 19 12 3 i 20 2 -
2-28 22 10 3 5 30 3 0.8
2.28 37 32 1 6 4o 0.8 -
3-13 22 L - 30 3 -
3-13 130 130 2 . - 60 0.8 -
3-13 110 91 3 8 50 2 -
3-13 37 34 3 2 20 2 -
3-13 32 19 3 3 70 3 -
3-13 65 60 3 5 60 3 0.8
L.29 51 LYy 2 I 20 0.9 -
429 36 27 1 N 20 1 -
429 7 e 2 L 20 2 -
4L-30 57 54 2 - 20 1 -
4.30 110 100 2 L 40 0.7 -
L-30 130 120 2 - L0 1 -
5-27 130 110 3 2 20 2 -
5-27 42 36 - 2 10 - -
6-18 50 L7 1 L 20 - -
6-18 68 57 I 6 30 2 1.1
6-18 15 12 - i - - -
T-1 50 L6 2 3 20 0.9 0.8
Tl 23 16 2 3 20 0.8 -

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.




-71- HW-80991
APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF WHITEFISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pec/g

Date Total Beta p32 Co®0 K40 Znb> Co°8 cs137

Reporting Limits 2 0.6 1 5 0.7 0.7

Hanford (continued)

) ) 36 2 5 20 2 0.8
T=2 210 200 L 7 40 2 1
8-12 67 5T 2 T 6 0.7 -
8-12 280 250 3 9 20 1

8-12 82 80 1 3 8 0.8 -
8-12 280 2Lo L 10 20 2 -
9.5 220 160 2 3 20 0.8 -
95 430 Lo 2 5 30 1 -
9-5 730 TLO 3 L 30 2 Z
9=5 470 500 2 2 20 0.9 -
9-5 680 670 - 6 30 0.8 -
10-8 280 220 2 5 40 2 -
10-8 600 500 2 3 30 1 -
108 Loo 370 1 3 4o 0.7 -
10-8 500 520 2 I L0 1 -
10-8 790 740 - 3 30 1 -
11-12 380 310 2 2 30 1 -
11-12 500 700 2 3 Lo 2 -
11-12 380 320 3 - 30 1 -
11-12 430 430 1 3 30 1 -
11-12 240 230 3 8 30 1 -
11-12 L0 420 1 7 50 1 0.9
11-12 1700 1600 2 6 80 2 -
1212 65 L6 2 5 20 0.7 -
12-12 380 320 3 6 30 2 -
12-12 260 230 2 T 30 2 -
12-12 390 340 2 7 Lo 1 -

Ringold

1-23 16 61 b - 30 Lo -
3-b 120 100 3 - 30 30 2 1
3-12 21 2 2 8 40 2 1

Results less than reporting limit are indicated by a (-=).
No entry indicates no analysis made.



Date

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF WHITEFISH TAKEN FROM THE COLUMBIA RIVER - 1963

-79-

APPENDIX A

TABLE 10 (Continued)

HW-80991

Total Beta

Reporting Limits

Ringold (continued)

3-12
3-12
3-12
3-12
3-12
3-12
3-12
3-12
Lol

L8

L.25
425
L.25
425
L.25
5=17
5«17
5-17
5=17
5«17
T=29
T=29
T=-29
T7-29
T=29
T=29
T=29
T=29
T-29
T=29
8-19
8-19
8-19

Results less than reporting limit

230

89
230
240
190
240
420

97
L5
430
430
260
5

6
680
240
600
L60
83
400
L6
300
27
63
T60
38
180
730
370
610

P32

2

260

25
240
130
190
240
450
140
120
220

88

34
Lio
410
250
660
210
640
480

T7
390

40
310

23

56
ThO

31
190
740
390
580

Units of pc/ge

C060

0.6

I =M DHNDEL T N WL WoOWwEHREHEDDODWD

VIV HE H L W

No entry indicates no analysis made.

k¥

1

1
& FEoWw

=

NWHEFWWWHH O

e
o O

Zn65

Coo8

50
Lo
Lo
70
60
60
20
30
Lo
Lo
Lo
20
50
70
Lo

>
50
Lo
50
Lo
10
Lo

8
12

>
30
50
20
30
20
Lo

are indicated by a (=),

0.7

S a
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CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF WHITEFISH TAKEN FROM THE COLUMBIA RIVER - 1963

-73~

APPENDIX A

TABLE 10 (Continued)

HW-809901

Units of pe/g

Date Total Beta p32 Co®0 g'0
Reporting Limits 2 0.6 1
Ringold (continued)
8-19 520 500 I 30
8-19 310 270 5 Lo
9-17 1000 930 5 30
9-17 1200 980 3 -
9-17 1200 1000 I 30
9-17 1600 1600 5 30
9-17 1600 1600 3 8
9-30 2200 1650 6 -
9-30 1100 820 1 8
9-30 1200 1100 2 10
9-30 1800 1100 2 10
9-30 1100 840 2 5
10-.21 690 640 3 2
10-21 1100 1100 3 3
10-21 980 1000 3 i
10-21 1200 1900 - 2
10-21 2000 1900 7 2 3
10-21 1900 2000 2 3
10=-21 1600 1600 2 6
10-21 4100 1800 3 L
10-21 2800 2800 3 5
11-h 720 670 3 -
11-4 690 630 3 3
11-4 1100 980 2 3
11k 1300 1300 2 2
11-4 1100 1000 2 -
114 1600 1500 - 6
11k 1300 1300 2 L
11k 1400 1400 2 6
11k 1400 1300 L -
11k 1900 1800 i -
11-k 1600 1600 3 -
1210 350 230 2 3

Results less than reporting limit are indicated by a (-).

Zn65

Co38

CslB?

Lo
30
Lo
60
Lo
70
90
120
70
70
90
Lo
70
70
60
80
90
80
80
100
100
60
60
70
60
T0
90
80
70
70
80
60
Lo

0.7
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Date

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF WHITEFISH TAKEN FROM THE COLUMBIA RIVER - 1963

-74-

APPENDIX A

TABLE 10 (Continued)

HW-80991

Total Beta

Reporting Limits

Richland

1-7
1-7
1-7
1-8
1-8
1-16

1-24 -

1-24
3-11
L.17
Lo17
6-11
6-11
6-11
8-1
8-1
8-23
8-23
8-23
8-23
11-22
1122
11-22
12-.18
12-18

Burbank

10-30
10-30
10-30
1030
10-30
10-30

Results less than reporting limit are indicated by a (-).

120
130
38
70
69
79
L7
24
11
93
50
55
13
250
55
140
96
330
350
280
440
570
250
780
1000

2ko
820
230
460
580
340

p32

2

100
86
31
71
66
62
41
20

6l

37
b5

210

L7
130

75
280
330
280
430
590
250
840
830

240
860
220
410
590
270

wHEWIL VTR WEHEWN

Cob0

0.6

VT N L R WL

P~ |

H

Units of pc/g

K40

1

R W & O

FOWEDDWND I

O\ & F W &

Zn65

Co>8

>

60
50
20
ko
30
ko
ko
Lo
20

e
30

Lo
10
10

10
30
20
50
60
30
90
80

20
T0
30
Lo
50
30

0.7
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79~ , HW-80991

APPENDIX A
TABLE 10 (Continued)

CONCENTRATINNS OF RADIONUCLIDES IN MUSCLE
OF WHITEFISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Total Beta p32 Cob0 K40 Zn®>5 Co>8 csl37

Reporting Limits 2 0.6 1 5 0.7 0.7

Burbank (continued)

10-30 300 300 - i 40 - -
11-14 170 180 1 5 Lo - -
111k 320 360 5 60 - -
11-1k 290 330 - 5 4o - -
111k 300 330 - 6 50 - -
12-4 27 8 1 L 20 - -
12-4 96 75 - 3 30 - -
12-h 200 170 - i Ty - -
12-4 330 280 - 7 4o - -
McNarz
6-12 31 - L 4o - -

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.



Date

-76-

APPENDIX A

TABLE 10 (Continued)

CONCENTRATIONS 0% RADIONUCLIDES IN MUSCLE
OF BASS TAKEN TROM THE COLUMBIA RIVER - 1963

Total Beta

Reporting Limits

Hanford

L-30
S5l

5-16
5-16
5-16
5-16
5—28
528
6-18
6-18
Tu23
T=23
8-13
9-10
10-8
10-8
10-8
10-8
10-8
10.8

Ringold

Lo

Loy

4_25
L.25
L-25
L_25
.25
5«17
5=17
517
5-17

Results less than reporting limit

11
28
43
27
28
33

34
130
340
430
960

1700
760
640

1100

1100

1200
500

\O 3 O

10
13

8
10
19
36
27
25

p32

2

2

21
38
19
21

6L
32
130
340
400
870
1400
760
670
1100
1100
1200
560

Units of pc/g

CO60 qu Zn65

HW-80991

Coo8

0.6 1 5

20
20
20
20
20
10
20
20
30
- 20
0.7 - 30
0.7

i
W W Ewavrui v W

20
Lo
Lo
Lo
50
50
50
10

I
WwWhNhPDwwO—

- - 10
- - 20
10
20
20
20
10
20
20
10
20

|
AANFWERONDNDWW

are indicated by a (-).
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CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF BASS TAKEN FPOM THE COLUMBIA RIVER - 1963

-77-

APPENDIX A

TABLE 10 (Continued)

Results less than reporting limit are indicated by a (-).

Date Total Beta p32
Reporting Limits 2
Ringold (continued)
5-17 35 26
6-3 L7 Lo
6-3 38 29
6-3 3k 27
6-3 LT 37
6-3 140 120
6-2L4 15 5
Richland
7-31 200 190
10-10 220 210
10-10 Lho L6o
“Burbank
6T 10 3
816 26 19
McNary
8-27 97
9=25 130 120
9-25 220 200
9-25 330 310
9-25 170 160
9-25 160 150

Units of pc/g

COBO qu

0,6 1

1
H OoOVOVW O

i
Vit YOOV

No entry indicates no analysis made.

20
10

- 20

20
30
20
20

30
30
30

10
10
20
30
20
10

HW-80991
Co58 cs137
0.7 0.7
- 0.9
had 009
- 0.8

- 1
- 0.8



Date

OF BULLHEADS TAKEN FROM THE COLUMBIA RIVER - 1963

-78-

APPENDIX A

TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE

HW-80991

Total Beta

Reporting Limits

Hanford

T7-23

11-12
11-12
11-12
11-12

Richland

11-22
11-22
11=22
11-22
11-22

BurbanE

L-10
5-13
2~13
6-19
6-19
6-19
6-19
6-19
T-11
7-18
7-18
7-18
T-18
8-5

8-5

8-5

8-5

8-15

A A

A A

300
120
180
190

17

25
35
30
18
30

p32

2

230
110
140
160
< 6

29
Lo
25
20
35

A A A A A

A AN A A

A
W OO\ EWOWVINY UV WIS

35
10
10

19
210

Units of pc/g

Cob0 K40 7065 0058
O'a6 l 5 007
1 L 10 -
- Y Lo -
1 5 Lo -
1 5 30 -
1 T 5 -
- - 5 -
- L - -
- 6 6 -
- 5 5 -
- - 8 -
- - 10 -
- - 10 -
- p) 10 -
- 5 20 -
- 6 - -
- 10 30 -
- 6 20 -
- 30 10 -
- 2 9 -
- 10 10 -
- 10 10 -
- 1 8 -
- - 20 -
- - 10 -
- - 9 -
- - 10 -
- - 20 -

Results less than reporting limit are indicated by a (-).

CslB?

0.7



Date

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF BULLHEADS TAKEN TPOM THE COLUMBIA PIVER - 1963

-79-

APPENDIX A

TABLE 10 (Continued)

~ HW-80991

Reporting Limits

Burbank (continued)

8-15
8-15
8-16
8-16
8-30
103
10=3
10=3
10=3
103
10-3
10-3
1114

Results less than reporting limit are indicated by a (-=).

Total Bets P32
2

91 66
150 170
180 110
480 260
150 150
180 140
140 120
130 100
200 160
270 240
350 200
150 88
T6 51

bl

0.6

Units of pc/g

KHO

1

Zn®>

Co28

Csl37

p

10
20
20
30
20
30
30
20
30
30
30
20
10

0.7

0.7



-80- HW-80991

APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF CATFISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/e

Date Total Beta Eii Cob0 Eii Zn®% Co°8 cgl37
Reporting Limits 2 0.6 1 5 0.7 0.7
Richland
10-10 25 20 - 3 - - -
Burbank
3-5 L - - - 20 - -
3-5 2 - - - 20 - -
La10 L - - 3 7 - -
410 5 <5 - 5 20 - -
L-10 6 <5 - 3 10 - -
k10 L <3 - 3 10 - -
L.10 5 < 6 - 5 20 - -
5wlk 5 <3 - L 10 - -
5-1b4 6 I - 5 10 - -
6-7 9 <3 - 2 10 - -
6-T 9 < 4 - 2 10 - -
6T T <3 - 2 20 - -
6=T 6 <3 - 2 20 - -
6=T T < - - 20 - -
6=T 8 <L - 6 20 2 3
6=T 5 - - L 10 0.9 2
6=T <5 < T - 5 10 - -
6=T 6 < T - - 10 - -
6-20 T <3 - 3 20 - -
6=20 L <5 - 3 6 - -
6=20 7 <k - 3 20 - -
620 8 <3 - - 10 - -
6-20 6 - - 3 10 - -
T-11 11 8 - L 10 - -
T=-11 T < 3 - 7 9 - -
T=11 10 < 4 - - 10 - -
T-11 11 7 - i 10 - -
T-11 6 - - Lo 10 - -
T=19 12 T - 1 10 - -
T=19 20 16 - 3 9 - -

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 10 (Continued)
CONCENTRATTONS OF RADIONUCLIDES IN MUSCLE
OF CATFISH TAKEN FROM THE COLUMBIA RIVER - 1963
Units of pc/g
Date Total Beta p32 Cob0 K40 7n65 Co38 csl37
Feporting Limits 2 0.6 1 5 0.7 0.7

Burbank (continued)

7-19 T 2 - 2 7
T-19 11 5 - 2 10
T=19 11 6 - N 9
8-5 14 8 - 2 8
86 30 22 - 3 10
8-6. 28 19 - 2 9
86 16 10 - 2 10
8-6 87 T4 - - 10
815 32 20 - L 10
816 51 39 - 5 20
8-16 T 75 - 3 20
8-16 T1 L7 - 3 20
8-16 82 36 - 3 10
8-30 28 23 - 1 10
9ul?2 LYy 39 - i 20
9-12 170 170 - i 30
9-12 210 210 - 5 20
9-12 28 13 - 5 10
9.12 28 20 - L 9
9-19 . T2 70 - 3 8
9-19 68 50 - - 5
9-19 90 65 - - 20
9219 9k 86 - b 20
9=19 3k 1b - 3 10
10-3 10 3 - 3 10
10-3 98 68 - 3 20
10-3 L1 31 - L 10
10-30 21 38 - 3 10
10-30 36 28 - - 10
10-30 58 55 - l 20
10-30 T 5 - 3 8
McHary
11-19 Q0 68 - - 30

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF CRAPPIE TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pe/g

Date Total Beta Eii Cob0 522' Zn®5 Co°8 csl37
Reporting Limits 2 0.6 1 5 0.7 0.7
Hanford
T7-23 510 560 - 2 30 - -
Richland
3=12 5 <k - - 50 - -
3-12 5 <5 - - - - -
3=12 10 < 5 - - - - -
3-12 8 < 6 - - 5 - -
3-12 8 T - - 5 - -
3-12 9 < 6 - - - - -
3-12 T <6 - - - - -
3-12 < 6 <6 - - - - -
3-12 <6 7 - - 5 - -
3-12 10 < T - - 7 - -
3-12 5 <6 - - - - -
3wl?2 < 5 < 6 - - - - -
3-12 11 8 - - - - -
3-12 13 10 - - 10 - -
La16 24 <18 - - 9 - -
416 37 30 - - - - -
Loi6 13 < 16 - - 6 - -
L16 16 <19 - - - - -
416 43 28 - - 20 - -
L.16 17 <27 - - 10 - -
5«23 28 28 - - 5 - 0.7
5-23 17 11 - 9 5 - -
5«23 <8 < 8 - 10 - - -
5«23 11 <8 - 8 - - -
o=23 T <6 - - - - -
5-23 L7 by - - - - -
5=23 10 <10 - - - - -
5«23 8 < 8 - 12 - - -
5=23 Ly 36 - 9 - - -
5-23 <8 <9 - - - - -

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF PADIONUCLIDES IN MUSCLE
OF CRAPPIE TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/e

Date Total Beta p32 Co®0 K40 Zn®>

Reporting Limits 2 0.7 1 5

Richland (continued)

523 6 < T - - -

6-1k 220 240 - - 20
61k T1 61 - - 10
6-14 160 150 - - 30
61k 120 110 - 6 30
6-14 98 97 - - 10
614 53 L7 - 30 30
6-=1k 100 100 - - 10
6-1h 140 130 - - 7
6-14 95 82 - - 20
61k 100 96 - - 30
T-31 490 450 - T 20
T=-31 290 290 5 20
7-31 320 320 - L 20
T=31 550 "~ k9o - 6 o)
9-16 1400 1300 - I 70
9-16 360 320 2 10 80
916 2600 2300 - 8 90
10-10 340 330 - - Lo
10-10 19 17 - - 6
1122 140 87 - 3 L0

Burbank

L.10 6 <7 - T 10
Lo10 7 <7 - - 10
L.10 12 < 8 - - 30
5-1h - - - - 20
5.1k 7 < b - - 10
S5ell 16 13 - - 30
6T 10 <6 - 6 30
6T 11 < T - 6 30
T-11 11 L - 6 10

Results less than reporting limit are indicated by a (-).

HW-80991
Co58 cg137
0.7 0.7

0.8 1
- 0.9

t

*
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APPENDIX A
TABLE 10 (Continued)
CONCENTRATTIONS OF RADIONUCLIDES IN MUSCLE
OF CRAPPIE TAKEN FROM THE COLUMBIA RIVER - 1963
Units of pc/g

Date Total Bets Eii Co®0 Eig Zn®> Co>8 cs137
Reporting Limits 2 0.6 1 5 0.7 0.7

Burbank (continued)
T-11 28 15 - 7 30 0.8 -
T-11 20 11 - 7 30 - -
T-11 17 9 - 10 30 - -
7-19 22 14 - 6 20 - -
8-6 420 370 - - 30 - -
8-16 81 T0 - 5 10 - -
8-30 90 85 - 3 10 - -
8-30 200 180 - - 20 - -
8-30 630 640 - - 50 - -
9-12 750 730 - 5 40 - -
9-12 1300 970 - 5 50 - -
9-19 400 340 - 3 30 - -
9-19 180 140 - - 20 - -
9-19 190 150 - L 20 - -
9-19 150 140 - 2 20 - -
9-19 670 620 - 3 50 - -
10-30 9L T2 - 3 30 - -

Pesults less than reporting limit are indicated by a (-).



Results less than reporting limit

are indicated by a (-).

-85- HW-80991
APPENDIX A
TABLE 10 (Continued)
CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF PERCH TAKEN FROM THE COLUMBIA RIVER - 1963
Units of pc/g
Date Total Beta p32 Cob0 g0 Zn65 Co>8 csl37
Reporting Limits 2 0.6 1 5 0.7 0.7
Hanford
6-18 150 140 0.7 7 30 - -
6-18 190 180 - L 20 - -
7-23 1700 1600 - - 90 - -
7-23 2000 1800 - 1 80 - -
7-23 1900 1900 - - 90 - -
7-23 1400 1300 - - 50 - -
8-13 960 930 1 8 o) - -
8-13 880 T40 1 10 30 - -
8-13 990 910 - 10 50 1 -
8-13 1400 1200 l 30 50 0.8 -
8-13 410 350 0,8 10 10 - -
9-10 880 870 1 9 80 - -
9.10 1500 1400 1 10 T0 -
11-12 560 480 - T Lo - -
11-12 750 630 - 5 70 - 1
11-12 590 530 - 5 70 - -
11-12 700 650 - 8 90 - 2
Richland

1.7 5 < T - - - L -
1-T7 < 6 < 8 - - - - -
1-T 10 < T - - - - -
1-T7 < 6 < 8 - - - - -
1-7 < T <9 - - - - -
1-7 9 < 8 - - - - -
1-7 12 8 - - - - -
1-7 8 < 10 - - 30 - -
1-7 < 6 < T - - - - -
1-7 < T <9 - - - - -
1-T <5 < 6 - - - - -
3-11 6 < U - - Lo - -
3-11 12 < 3 - 3 Lo - 1
3-11 < b < 4 - - - - -
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF PERCH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Total Beta p32 Co®? K40 Zn®5 Co58 cs137
Reporting Limits 2 0.6 1 5 0.7 0.7

Richland (continued)

3-11 i <l - - - - -
3-11 <5 < 6 - 20 - - 0.9
3-11 9 <5 - - 20 - -
3-11 9 < 6 - - Lo - 0.9
3-11 5 <5 - - - - -
3-11 6 <5 - - - - -
3-11 9 < 6 - - 50 - 1
3-11 <5 < 6 - - - - 0.7
3-11 < T < 8 - - 6 1 1
3-11 <5 < 6 - - - - -
3-12 9 <k - - - - -
6-11 38 29 - 9 30 - -
6-11 23 < 11 - - - - -
6-11 ok 86 - 5 30 - -
9-16 520 510 - 5 60 - -
9-16 L70 L20 - - 70 - -
9-16 950 870 - 10 120 - 0.8
9-16 1200 1000 - 10 70 - -
9-16 130 98 - 10 30 - 0,8
11-22 110 60 - N 30 -

11-22 200 140 - i 30 - e
11-22 370 260 - T 20 - -
11-22 120 100 - 7 20 - -
11-22 200 130 - i 50 - -
1218 140 120 - Y 60 - 1
12.18 140 110 - L 5 - 1
12-18 110 93 - 5 Lo - -
12218 140 120 - 3 60 - 1
12-18 170 120 - L 60 - 1
12-18 110 7 - - 50 - 0.8
12-18 140 76 - 6 60 - 0.9
12-18 130 91 - 5 4o - 0.9

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 10 (Continued)
CONCENTRATIONS OF PADIOHUCLIDES IN MUSCLE
NP PERCH TAKEN FPOM THE COLUMRIA RIVER - 1963
Units of pe/s
Date Total Beta p32 Cob0 K40 Zn®> Coo8 csl37
Reporting Limits 2 0.6 1 5 0.7 0.7
Burbank (continued)

L_30 5 < b - 5 3 - -
4.10 5 <5 - - 20 - -
L.10 T < b - - 20 - -
L-10 5 < b - - 30 - -
L.10 6 < 8 - - 20 - -
51k 6 < 6 - - 10 - -
5.1k 8 < 6 - - 20 - -
5-1k 11 < 6 - - 9 - -
5-1k 9 <7 - - 20 - -
5.1k 10 <13 - - 10 - -
6-T 9 <5 - 6 20 - -
6T 9 <5 - 6 20 - -
&7 8 < 3 - 3 10 - -
67 8 <5 - 6 20 - -
6T 10 < 6 - 5 20 - -
619 1h < 6 - 5 30 - -
6=20 5 < b - Y 20 - -
620 10 < 9 - 20 Lo - -
6-20 7 < T - 10 40 - -
6=-20 8 <9 - - 30 - -
T-11 8 5 - 3 30 - -
7-11 10 5 - 5 20 - -
7-11 8 <k - 3 20 - -
T-11 14 T - 10 20 - -
7-11 12 < 6 - L 20 - -
7-18 10 < 6 - 10 20 - -
7-18 18 8 - 6 10 - -
7-18 11 <6 - L 10 - -
T-18 12 10 - 6 20 - -
7-18 21 13 - 7 30 - -
85 190 160 - - © 30 - -
8-5 120 100 - - 30 - -
86 140 62 - - 20 - -
8-6 140 130 - - 30 - -

Results less than reporting limit

are indicated by a (=).

e
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF PERCH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Total Beta p32 Co®0 K40 Zn65 Co°8 csl37

Reporting Limits 2 0.6 1 5 0.7 0.7

Burbank (continued)

8-6 170 150 - - 30 - -
8-15 190 140 - 8 20 - -
8-15 190 150 - - 20 - -
8-30 120 91 - - 20 - -
8-30 120 110 - - 10 - -
8-30 100 81 - - 20 - -
8-30 250 190 - - 20 - -
8-30 180 150 - - 20 - -
Q=12 350 330 - I 30 - -
9-12 L60 Lko - 5 40 - -
9-12 350 330 - 5 Lo - -
912 270 280 - an 20 - -
912 390 350 - 7 4o - -
9-19 2hko 220 - 3 30 - -
9-19 370 330 - 9 30 - -
9-19 520 500 - 2 50 - -
9-19 280 280 - i 4o - -
9-19 LLo 430 - 3 50 - -
10-3 110 97 - 5 20 . - -
10-3 2Lo 150 - L 30 - -
10-3 280 210 - 7 Lo - -
10-3 180 150 5 30 - -
10-3 200 150 - - 30 - -
10-30 78 L5 - 3 20 - -
10-30 97 83 - 6 30 - -
10-30 89 65 - 5 30 - -
10-30 87 69 - 5 30 - -
10-30 71 20 - 3 30 - -
1114 89 32 - 3 30 - -
11-1k 78 83 - 5 30 - -
11-14 49 30 - 7 30 - -
11-14 43 4o - 7 4o - -
11-1k LT 39 - - 30 - -
12-4 78 43 - L 30 - -
12-4 62 39 - L 30 - -

Results less than reporting limit are indicated by a (=).
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF PERCH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Total Beta p32 Ccof0 kM0 Zn®> Co>8 cst37

Reporting Limits 2 0.6 1 5 0.7 0.7
Mcdary

2.27 < 6 - - 50 - -

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX A
TABLE 10 {Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Specie Total Beta p32 Cob0 K0 Zn®3 Co>8 csld7
Reporting Limits 2 0.6 1 5 0.7 0.7

Coyote Rapids

1-18 Steelhead - - L - - -
8-28 Steelhead - - 3 - - -
8-28 Steelhead 6k 1 10 30 - -
8-28 Steelhead - - L - - -
9-4 Steelhead - - 3 - - -
9.k Steelhead - - 4 - - -
9-4 Steelhead : 2 - 3 - - -
9.4 Steelhead 2 - 3 - - -
9.l Steelhead - - L - - -
9-18 Steelhead 7 - - N 5 - -
9-18 Salmon 8 - - L - - -
9-18 Salmon 8 - - L - - -
10-k Salmon 7 - - i - - -
10~k Sturgeon 6 - - 3 - - -
11-26 Steelhead 25 <7 - 2 - - -
11-26 Steelhead 12 < b - 3 - - -
12-3 Steelhead 21 < 4 - 3 - - -
12.23 Steelhead 12 < 3 - L - - -
Priest Rapids
1-15 Sucker - - - - - -
1-15 Sucker - - 3 20 - -
1-15 Sucker - - 3 - - -
1-15 Squawfish <5 - - - - -
1-15 Squawfish - - - - - -
2-19 Squawfish < b - 6 - - -
2=19 Squawfish - - 3 - - -
3-19 Squawfish - - 3 4o - 0.8
3-19 Chiselmouth - - 4 50 - 1
3-19 Chiselmouth - - Y 30 - 0,8
3-19 Chiselmouth - 0.6 6 60 - 1
3-19 Chiselmouth - - L 30 - -
3-19 Sucker - - 5 10 - -

Results less than reporting limit are indicated by a (=),
No entry indicates no analysis made.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEQUS FISH TAKEN FROM THE COLUMBIA RIVER - 1963

HW-80991

Units of pe/g

Date Specie Total Beta P32 Co®0 k%0 7n®5  o%8  sld7
Reporting Limits 2 0.6 1 5 0.7 0.7
Priest Rapids (continued)
3-19 Sucker - - Y 10 - -
3-19 Sucker - - N 10 - -
3-19 Sucker - - 6 - - -
3-19 Squawfish - - 5 - - -
3-19 Squawfish - - 5 - - -
3-19 Squawfish - - 3 - - -
3-19 Squawfish - - L - - -
3-19 Squawfish - - 5 - - -
5=10 Steelhead - - 5 - - -
5-10 Sucker - - 5 - - -
5-10 Sucker - - 5 - - -
510 Sucker - - 3 - - -
5-10 Sucker - - 3 - - -
5=10 Sucker <5 - 9 - 0.7 0.9
5-10 Sucker - - L - - -
5-10 Squawfish - - 3 - - -
5«10 Squawfish < b - 5 9 - -
5-10 Chiselmouth <} - 6 - - -
5-10 Chiselmouth <4 - 6 20 - -
5=10 Chiselmouth < 3 - 3 10 1 1
T-17 Steelhead - - 2 - - -
T-17T Sucker 150 - 3 - - -
T=-17 Squawfish <3 - L - - -
T-17 Squawfish <5 - b 20 - -
T=17 Squawfish < 3 - 8 - - -
T7-17 Squawfish < 6 - - 7 - -
8-21 Carp - - L - - -
8-21 Carp - - 5 - - -
8-21 Carp - - Y - - -
8-21 Sucker 85 - b 20 - -
10-15 Sucker L60o 430 - L 30 - 0.8
10-15 Sucker 8 - - 3 8 - -
10-15 Sucker 60 L6 - 3 20 - 0.8
10-15 Sucker T - - 3 - - -

Results less than reporting limit are indicated by a (-=).

No entry indicates no analysis made.



-92- HW-80991
APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Specie  Total Beta p32 Cob0 K40 7n®> Co38 cs 137

Reporting Limits 2 0.6 1 5 0.7 0.7

Priest Rapids (continued)

10-15 Steelhead 5 - - 3 - - -
10=-15 Steelhead 5 - - 2 - - -
11-7 Sturgeon 9 <3 - i 10 - -
12-3 Sucker 14 <5 - 3 - - -
12-3 Sucker l < L - L - - -
12.3 Sucker 12 < 6 - I - - -
Hanford
1-10 Squawfish 67 50 0.8 6 60 - 2
1-10 Squawfish 33 23 - 5 Lo - 1
1-10 Squawfish 20 8 - 5 Lo - 1
1-10 Squawfish 30 27 - 5 60 - 1
1-10 Squawfish 15 10 - - 60 - 1
1-10 Chiselmouth 62 45 1 T 100 1 2
1-10 Sucker 91 87 - 2 " Lo 1 0.8
1-10 Sucker 150 120 0,8 2 60 1 2
1-10 Sucker 230 200 1 b 70" 2 2
1-10 Sucker 120 99 0.9 2 Lo 5 1
1-10 Sucker 170 170 0.9 7 o 2 2
1-10 Sturgeon 18 13 - 5 T - -
2.7 Chiselmouth 17 7 0,6 8 70 - 1
-7 Chiselmouth 3k 18 - 10 60 - -
2-7 Chiselmouth 51 35 2 10 90 1 2
-7 Chiselmouth L6 30 1 8 120 2 2
2-7 Squawfish 10 - - 8 30 - 2
2.7 Squawfish 3 - - 6 5 - 2
2.7 Squawfish 10 3 - 6 Lo - 1
2T Squawfish 18 12 - 10 50 - 0.9
2-T7 Squawfish 9 3 - 10 50 - -
2-7 Sucke’r 75 76 0.7 6 30 0.7 1
2.7 Sucker 36 27 - 5 30 - 1
2.7 Sucker 86 79 0.7 5 20 - 1
2-7 Sucker gL 17 0.6 6 30° - 0.7

Results less than reporting limit are indicated by a (=),
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IW MUSCLE
OF MISCELLANEQUS FISH TAKEN TPOM THE COLUMBIA PIVER - 1963

Units of pe/e

Date Specie Total Beta P32 Co®0 K40 Znb5 (oS58 cs137

Reporting Limits 2 0.6 1 5 0.7 0.7

Hanford (continued)

2.7 Sucker 130 130 0.6 8 Lo 0.8 2
2-7 Sucker 360 340 2 40 60 1 2
2-21 Sucker 26 16 - 3 30 - 1
221 Sucker 140 130 0.7 L 60 2 2
2.21 Sucker 80 71 '
221 Sucker 66 64 - - 30 1 -
2-21 Sucker 170 170 - 3 Lo 0.9 0.8
2.21 Sucker 120 110 0.9 3 60 1 2
221 © Sucker 330 310 - 1 20 1 2
2.21 Chiselmouth 29 20 0.9 2 60 2 1
221 Chiselmouth 33 16 1 6 120 2 2
221 Chiselmouth 26 13 - - 100 2 2
2-21 Chiselmouth 15 T - 1 lie) - -
2-21 Squawfish 12 5 - 3 30 - -
5.2 Carp 220 210 0.9 - 30 - 0.8
5.2 Carp 76 62 - - 90 - -
5-2 Carp L2 33 - 3 40 - -
522 Ling 9 2 - 3 20 - -
6-18 Sucker 230 220 0.8 5 20 - 0.8
6-18 Sucker 290 280 0.6 3 20 - 0,8
6-18 Sucker 110 100 1 5 Lo - 1
6-18 Sucker Loo 400 0,7 6 50 - 2
6-18 Sucker 130 140 0,6 5 - - -
7=2 Sucker L70 L60o 0,7 6 10 - 0.7
7=2 Sucker 1100 990 - 10 50 - 1
7-2 Sucker 48 36 - 6 - - -
T2 Sucker 200 180 0.8 7 50 - 1
T2 Sucker 320 300 1 6 30 - 1
T=2 Chiselmouth 830 790 1 20 30 - 0.8
T=2 Chiselmouth 360 310 0.7 20 60 - 0.8
T2 Chiselmouth 85 Th - 20 30 - -
7-23 Sturgeon 27 23 0.6 - T - -
7-23 Sturgeon 65 61 1 - 10 - -
8-13 Steelhead 92 69 - Y - - -

Results less than reporting limit are indicated by a (=),
Ho entry indicates no analysis made,
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Date Specie  Total Beta p32 Cob0 K0 Zn®> Co°8 csl37
Reporting Limits 2 0.6 1 5 0.7 0.7
Hanford (continued)
9=5 Steelhead 1900 1900 0.6 5 70 0.9 -
9-10 Carp 730 870 - 3 80 - -
9-10 Carp 1200 1200 2 20 50 0.9 -
10-8 Carp 2200 2200 - 5 130 0.8 -
1212 Sucker 250 220 0.7 L 30 - 1
12-12 Squawfish 120 81 - 5 50 - 2
Ringold
1-24 Sucker 300 280 0.6 2 70 1 1
2-13 Sucker Lo b1 - 2 50 0.9 1
2-13 Sucker 390 370 0.8 L 60 1 1
2=13 Sucker 120 110 - 5 30 0.7 -
2-13 Sucker 190 180 0.7 I 60 1 2
2-13 Sucker 220 210 - L 70 1 2
2-13 Squawfish 9 2 - 2 30 - -
Lok Ling 6 - - 3 20 - 0.8
10-27 Steelhead 1300 1200 - 3 100 1 -
11-13 Steelhead 630 730 - - 110 - -
Richland
1-7 Bluegill 20 15 - - 30 - -
1-8 Sucker 68 56 0.9 L 50 - 1
418 Sucker 120 98 - 7 20 - -
4L-18 Squawfish 12 9 - 7 20 - 1
6-11 Squawfish 27 18 - 3 20 - 1
6-11 Squawfish 120 100 - 5 40 0.7 -
6-11 Squawfish 52 41 - - 30 - -
6-11 Squawfish 63 5k - i 30 - -
6-11 Squawfish 320 330 - - 50 - -
6-11 Squawfish T 60 - - 30 - -
6-11 Sucker 280 - 3 30 - 0.7
9-16 Bluegill 790 720 2 9 70 - -

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATTONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pe/g

Date Specie  Total Beta p32 Co80 K40 Zn®> Co38 cst37
Reporting Limits 2 0,6 1 5 0.7 0.7

Richland (continued)

9-16 Bluegill 2100 1800 - - 240 2 -
9-16 Bluegill 5900 5100 - - 300 3 1
10-10 Sucker 810 860 - 3 30 - -
10-10 Sucker 110 110 - 3 10 - -
10-10 Sucker 470 480 - 2 20 - -
10-10 Bluegill 480 430 - - Lo - -
11-22 Bluegill < 26 < 30 - - 8 - -
1122 Carp 15 < 8 - 3 20 - -
11-22 Carp 67 36 - 3 50 - -
11-22 Carp < 10 < 15 - L 10 - -
11-22 Carp 82 51 - 3 90 - -
11-22 Carp 33 22 - 3 Lo - -
1218 Squawfish 15 < 3 - 3 T - -
12-18 Squawfish 21 8 - 4 10 - -
12-18 Squawfish 25 9 - 3 20 - -
12-18 Squawfish 19 13 - Iy 9 - -
12-18 Squawfish 1k 5 - 3 8 - -
Burbank
3-5 Sucker 9 - - - 30 - -
3.5 Sucker b - - 1 - - -
3-5 Sucker 20 12 - L 30 - 0.8
3-5 Sucker 1k 3 - 2 Lo 0.8 1
3-5 Sucker 6 - - 2 20 - -
3-5 Chiselmouth 11 L - - 50 - 0.7
35 Chiselmouth 10 2 - 2 60 - 0.7
3-5 Chiselmouth 12 6 0.8 - 70 - 1
35 Chiselmouth 13 L 0.9 2 80 0.8 1
35 Chiselmouth 12 < 3 - - TO - 1
3-5 Sucker 22 15 - 3 20 - -
3-5 Sucker 13 8 - - 20 - -
3-5 Sucker 25 16 - - Lo - -
3-5 Squawfish 7 <} - - 20 - -

Results less than repofting limit are indicated by a (-).



-96- HW-80991

APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN FROM THE COLUMBIA RIVER - 1963

Units of pc/g

Dat Specie Total Beta p32 Co®0 K40 Zn®5 Co38 cs 37
Reporting Limits 2 0,6 1 5 0.7 0.7
Burbank (continued)
3-5 Carp 9 - - 3 70 - -
3-5 Sturgeon 6 - - 1 10 - -
L.10 Carp 8 - - 2 60 - -
410 Carp 6 - - 3 30 - -
4-10 Carp 9 - - 2 60 - -
L-10 Carp 9 - - 3 4o - -
k.10 Carp 16 T - 3 60 - -
5=13 Carp 8 - - L 40 - -
514 Carp 10 < 4 - - 4o - -
5-14 Carp 13 T - 5 20 - -
5-1k Carp 10 - - L Lo - -
5-1k Carp 16 9 - 3 40 - -
6-T7 Bluegill 15 < 12 - - 30 - -
6=T Carp 8 - - 3 10 - -
6T Carp 10 - - 3 50 - -
6T Carp - 13 3 - 3 70 - -
6T Carp 18 9 - L 30 - -
6=T Carp 32 22 - 3 60 - -
6-19 Bluegill 6 < 8 - 9 20 - -
6-20 Carp L2 34 - 3 60 - -
6-20 Carp T 2 - 2 20 - -
6-20 Carp 14 6 - 1 50 - -
6=20 Carp T <3 - - 20 - -
6-20 Carp 16 8 - 3 50 - L
6-20  Bluegill 6 < 10 - - 30 - -
620 Bluegill 76 T2 - - 30 - -
620 Bluegill <9 < 17 - 16 30" - 0.8
7-11 Carp 76 62 - 2 40 - -
T-11 Carp 63 Ly - 5 50 - -
T-11 Carp 17 3 - 7 80 - -
T-11 Carp 43 32 - 7 30 - -
T-11 Carp 57 b1 - 5 Lo - -
7-18 Bluegill Lo 28 - 10 20 - -
7-18 Bluegill 31 19 - 10 - 20 - -

Results less than reporting limit are indicated by a (-).
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CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN FROM THE COLUMBIA RIVER - 1963
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APPENDIX A

TABLE 10 (Continued)

HW-80991

Units of pc/g

Reporting Limits

Burbank (continued)

7-18
T-19
T=19
T-19
T=19
T-19
T-19
T-19
8.6

8-6

8-6

8-6

86

8-15
8-15
8-16
816
8-.16
8-16
8-16
8-16
8-30
8-30
8-30
912
9-12
9-12
9-12
9-12
9-19
9.19
9-19
9.19
9-.19

Specie Total Beta P32 Cof0 k40 Znb5  co%8  sl37
2 0.6 1 5 0.7 0.7
Bluegill 15 8 - 5 20 - -
Carp 16 b - L 60 - -
Carp 15 6 - 2 30 - -
Carp 12 L - 2 30 - -
Carp 1k 5 - 3 Lo - -
Carp 36 25 - 3 20 - -
Sturgeon 23 16 - 3 10 - -
Carp 6 - - 3 - - -
Carp 38 27 - 2 40 - -
Carp 110 80 - 2 70 - -
Carp 88 8k - 2 50 - -
Carp 170 60 - - 60 - -
Carp 69 57 - 3 20 - -
Carp 110 97 - 5 4o - -
Bluegill 87 62 - - 10 - -
Carp 650 590 - 3 50 - -
Carp 130 110 - 2 T0 - -
Carp 230 220 - 2 30 - -
Carp 360 340 - - 50 - -
Bluegill 230 190 - - 20 - -
Bluegill 1000 990 - 6 L0 - -
Carp 190 180 - 2 60 - -
Carp 160 140 - 2 70 - -
Carp 160 150 - 3 60 - -
Carp 170 120 - L 50 - -
Carp 160 1ko - L 100 - -
Carp 170 160 - L 50 - -
Carp 110 89 - 3 110 - -
Carp 75 62 - L 50 - -
Carp 210 190 - 3 T0 - -
Carp 130 87 - 3 50 - -
Carp 86 35 - 3 30 - -
Carp 63 30 - 3 30 - -
Carp 400 370 - 3 60 - -

Pesults less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN TPOM THE COLUMBIA RIVER — 1963

Units of pc/g

Date Specie Total Beta P32 Co®0 K40 7n®5 Co38 cs137
Reporting Limits 2 0.6 1 5 0.7 Q.7

Burbank (continued)

9-19 Sturgeon 210 230 - 3 20 - -
9-19 Bluegill 69 T3 - 3 20 - -
9-19 Bluegill 200 220 - - 30 - -
9-19 Bluesill 280 290 - 10 Lo - -
10-3 Steelhead 12 - - 3 - - -
10-3 Carp 90 67 - 3 40 - -
10-3 Carp 73 58 - 3 50 - -
10-3 Carp 53 45 - 3 30 - -
10-3 Carp 61 45 - 3 70 - -
10-3 Carp 120 85 - 3 30 - -
10~30 Steelhead 8 - - L - - -
10-30 Steelhead 10 - - in - - -
10-30 Carp 52 39 - I 90 - -
12.h Sucker 150 130 - L 20 - -
124 Sucker 91 82 - L 20 - -
12-4 Sucker 410 360 - L 30 - -
12-4 Sucker 290 240 - 3 40 - 1
12-4 Sucker 69 58 - N 10 -
McNary

2-27 Sucker 15 - - 30 - -
227 Sucker 140 - 3 Lo - 1
2-27 Squawfish 3 - - 20 - -
227 Chiselmouth 15 - 3 Lo - 1
2227 Chiselmouth 20 - - 10 - -
327 Sucker 63 - - 5 20 - -
3-27 Sucker - - 2 - - -
3-27 Sucker L6 - I 20 - -
3-27 Sucker 120 - L 20 - -
3-27 Sucker T1 - 5 70 - -
3=27 Chiselmouth Ls - - 20 - -
327 Chiselmouth 66 0.9 7 60 - -
3-27 Chiselmouth 87 - b 70 - -

Results less than reporting limit are indicated by a (=)
No entry indicates no analysis made.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS FISH TAKEN WROM THE COLUMBIA PIVER - 1963

Units of pc/g

Date Specie Total Beta P32 Cob0 K40 7n65 (oS8 cs 137

Reporting Limits 2 0.6 1 5 0.7 0.7

MeNary (continued)

3-27 Chiselmouth 22 - 5 60 - -
3-27 Chiselmouth 37 - 5 4o - -
327 Squawfish - - - 20 - -
3=27 Squawfish - - 2 10 - -
3=-27 Squawfish - - T 50 - -
3-27 Carp - - b 4o - -
612 Squawfish - - - 20 - -
6-12 Squawfish 7 - - 10 - -
612 Squawfish L - 3 10 - -
8.27 Sucker 200 - 2 20 - -
8-27 Sucker 82 - 2 10 - -
8-27 Sucker LgQ - 3 20 - -
8-27 Sucker 120 - 2 20 - -
827 Sucker 150 - 3 10 - -
8-27 Carp 220 - L4 20 - -
8-27 Sturgeon L - 3 8 - -
8-27 Squawfish 80 - - 20 - -
8.27 Squawfish 51 - - 8 - -
8-25 Sucker 170 170 - 5 10 - -
925 Sucker 310 270 - 5 20 - -
9-25 Sucker 240 230 - 6 20 - -
9-25 Sucker 220 210 - L4 20 - -
9.25 Sucker 370 320 - L 20 - -
1029 Sucker 200 200 - L 20 - -
10-29 Sucker 790 780 - i 30 - -
10-29 Sucker 510 520 - 3 30 - -
10-29 Sucker L40 460 - b 30 - -
10-29 Sucker 210 210 - 3 20 - -
11-19 Sucker 310 340 - 3 20 2 -
11-19 Sucker 160 160 - 3 30 - -
11-19 Sucker 180 130 - 3 20 - -
11-19 Sucker 520 L4o0 - 3 30 - -
11-19 Sucker 370 370 - 3 20 - -
11-19 Sucker 190 200 - 3

20 - -

Results less than reporting 1limit are indicated by a (=)
No entry indicates no analysis made,
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MUSCLE
OF MISCELLANEOUS PISH TAKEN WPOM THE COLUMBIA PIVER - 1963

Units of nc/g

Eﬁﬂﬁ , Ynecie Total Beta P2 oY x40 7n65 Co°8 Csl37
Reporting Limits 2 0.7 1 5 0.7 0.7

McNary (continued)

11-19 Squawfish 33 20 - 3 20 - -
11-19 Squawfish 30 25 - 5 10 - -
11-19 Squawfish L 27 - 6 20 - -
11-19 Squawfish 39 32 - L 10 - -
11-29 Sturgeon 72 61 - 3 10 - -
1129 Stureeon L1 32 - 3 10 - -
11-29 Sturgeon 120 110 - - 20 - -
12.27 Sucker 80 93 - 3 20 - -
12-27 Sucker Tl 73 - 3 20 - -
12-27 Sucker 110 130 - 3 20 - -
12-27 Sucker 290 300 - 3 30 - -
12.27 Sucker 92 93 - h 30 - -
1227 Sucker 71 69 - 3 30 - -
12-27 Stureeon 11 8 - L 6 - -
12-27 Sturgeon 20 7 - - 10 - -

Results less than reporting limit are indicated by a (-).
No entrv indicates no analvsis made,
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APPENDIX A
TABLE 11

CONCENTRATIONS OF BETA EMITTERS

IN WATERFOWL CONTRIBUTED BY HUNTERS -

1963

Date

Units of pec/g

Sgecie Beta

Reporting Limits 50

Benton Citz

10-13
10-13
10-13
10-13

Chandler

11-17
11-17
11-17
11-17
11-17
11-17
11-17
11-17
11-17
11-17

Columbia River

11-17
11-17
11-17
11-17
1117
11-17
11-17
1117
11-17
11-17

Connell

12-29

Mallard -
Teal -
Shoveler -
Widgeon -

Mallard -
"

Teal -

Teal -
Widgeon -

Mallard -
n

" 59

Golden Eye 530
Mallard 51

Canada Goose -

HW-80991

140
250

550

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 11 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963

~ Units of pe/g

Date ‘ Specie Beta p32
Reporting Limits 50 50

Gibbon

10-13 Teal - -
10-13 " - -
10-13 " - -
10-13 Widgeon - -
10-13 " - ' -
10-13 Mallard - -
10-13 " - -

Mesa

10-13 Mallard - -
10-13 " - -
10_13 " - -
10-13 " - -
10-13 " - -
10-13 " - -
10_1 3 17" - -
10-13 " - -
10-13 " - -
10-13 " 260 250
10-13 " - -
10-13 " 61 -
10-13 " 84 Th
10-13 " - -
10-13 " - -
10-13 " 180 180
10-13 " 57 -

North of Ringold

11-28 Mallard - -
11-28 " - -
11-28 " - -
11-.28 " - -
11-28 " - -
11-28 " - -

Results less than reporting limit are indicated by a (=),
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APPENDIX A
TABLE 11 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963
Units of pc/g

Date Specie Beta p32

Reporting Limits 50 50
North of Ringold (continued)

11-28 Mallard - -
11-28 "
11.28 " - -
11-28 " - -
11-28 " 55 -
11-28 " 57 -
11-28 " - -
11-28 " - -
11-28 " - -
1128 " - -

Othello

11-9 Pintail - -
11_9 1" - -
11-9 Widgeon - -
11_9 1" - -
11-9 Mallard - -
11_9 " - -
11_9 " - -
11-9 " - -
11_9 ”" - -
11-9 n - -
11-9 " - -
11-9 " - -
11_9 " - -
11-9 " - -
11-9 " - -
11-9 ” - -
11_9 " - -
11-9 ] - -
11_9 " - -
11_9 n - -
11-16 Mallard - -
11-16 " - -
11-16 " - -
11-16 " - -

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 11 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963
! Units of pc/g

Date Sgecie Beta p32
Reporting Limits 50 50
Othello (continued)

11-16 Mallard - -
11-16 " - -
11-16 " - -
11-16 " - -
11-16 " - -
11-16 " - -
11-16 " - -
11-16 " - -
11-16 " - -
11-16 " 62 -
11-26 Widgeon 52 -
11-24 Mallard - -
11-24 " - -
11-24 " : 30 871
11-24 " - -
11-2k " 120 80
11-2k " - -
11-24 " - -
11-2h " - -
11-2k " - -
11-24 " - -
11-24 " - -
11-24 " 90 92
11-2h " - -
11-24 " - -
11-24 " 140 170
11-2k4 " - -
1124 " - -
11-2h " - -
11-24 " - -
11-24 " - -
11-2k4 " - -
11-2k " - -
12-1 Mallard - -
12-1 " - -
12-1 " - -
12-1 " - -

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 11 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963
Units of pe/e

Date Specie Beta p32
, Reporting Limits 50 50
othello (continued)

12-1 Mallard - -
12_1 " - -
12_1 " - -
12-1 " - -
-12-1 " - -
12-1 " - -
128 Mallard - -
12-8 1 _ -
12..8 " - -
]_2-8 " - -
128 " - -
12-8 " - -
]_2-8 n - -
]_2-8 " - -
12-8 " - -
128 " - -
12-8 " (_ _
12.8 " - -
12.15 Mallard
12—15 "
12=15 " - -
12_15 " - -
12-15 " - -
12-15 " 230 250
12-15 " 59 -
12.15 " - -
12-15 " - -
12-15 " 69 56
12_15 " - -
12-15 " - -
12-15 " - -
12-15 " - -
12-15 " 60 -
12=15 " - -
12_15 " - -
12-15 " 95 T
1215 " - -

Results less than reporting limit are indicated by a (=).
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APPENDIX A
TABLE 11 {(Continued)

CONCENTFATIONS OF BETA EM

g ; A EMITTERS

IN WATERFOWL CONTRIBUTED BY HUNTEPS - 1963
Units of pc/e

Date Sgecie
Reporting Limits S Bii
Othello (continued) ?° >0
12-15 Mallard
12_15 1] - -
12-15 " - -
12-15 " - -
12-15 " - -
12_15 1" - -
12-22 Mallard - -
1222 " - -
12-22 " - -
12-.22 " - -
12-.22 " _ -
12-22 " - -
12-22 " - _
12-22 " 6 5
1022 " 160 150
oo | 310 290
12-22 " - -
12-22 " - -
12-22 " - _
12-22 " 5 -
12-22 " 0 -
12-22 " - -
12-22 " - — —
12.22 " _ _
1222 " - _
12-22 "o - -
12-22 " - -
12-22 " - -
12-22 " - _
12-.22 " - -
12-22 " - -
12.22 " - _
12-22 " - -
1222 " - -
1222 " - _
12.22 " 8 6
12-22 " 8L 65

Results less than reporting limit are indicated by a (=)
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APPENDIX A
TABLE 11 (Continued)

CONCENTRATIONS OF BETA EMITTEPS
I WATERFOWL CONTRIBUTED BY HUNTEPS - 1963
Units of pel/g

Date Specie Beta p32
Peporting Limits 50 50

Othello (continued)

12-22 Mallard - -
12-22 " - -
12-.22 " - -
12-22 " - -
12_22 " - - -
12.22 " - -
12-22 " - -
Prosser
11-30 Mallard - -
11-30 " - -
11-30 " - -
11-30 " - -
11-30 " - -
11-30 " - -
11-30 " - -
11-30 " - -
11-30 " - -
11-30 " - -
11-30 "
11-30 " - -
11-30 Widgeon
12-12 Mallard - -
12-12 " - -
12-12 " - -
12.12 on - -
12-12 " - -
12-12 " - -
Richland
12-17 Mallard - -
12-17 " - -
12-17 " - -
12-17 " - -
12.17 " - -

Results less than reporting limit are indicated by a (=).
No entry indicates no analysis made.
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APPENDIX A
TABLE 11 (Continued)

. CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963

Units of pc/g

Specie Beta
Reporting Limits 50

Richland (continued)

12-17
12-17
12-17
12-17

12-20

Mallard 54
"

1"

Mallard 170

Scootney Reservior

10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10~13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13
10-13

Mallard -
1"

Pintail -
"

"
"

HW-80991

p32
50

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 11 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL CONTRIBUTED BY HUNTERS - 1963
Units of pc/g

Date Specie Beta . Eii
Reporting Limits 50 50
Scootney Reservior
10-13 Pintail - -
10-13 : " - -
10-13 " - -
10-13 . " - -
10-13 " - -
10-13 " - -
10~13 Shoveler - -

Yakima & Potholes

10-12 Mallard - -
10-12 " - -
10-12 " - -
10-12 " - -
1012 " - -
10-12 " 100 100
10-12 " - -
10-12 " - -
10.12 " - -
10-12 " - -
10-.12 " - -
1027 Mallard - -

Yakima River

11-13 Mallard 110 100
11-13 Teal - -
128 Pintail - -
12.8 " - -
12.8 Mallard - -
12-8 " - -
12-8 " - -
12-8 " - -
12.8 " - -
12.8 " - -
12.29 Mallard - -
12-29 " - -

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TABLE 12

HW-80991

CONCENTRATIONS OF BETA EMITTERS IN WATERFOWL HEADS

AND MUSCLES SAMPLED WITHIN THE HANFORD RESERVATION - 1963

Date

Sgecie

Reporting Limits

East Swamg

10-13
10-13
10-13
10-13
10-13
11-.8
11-8
11-8
11-8
11-8
1211
12-11
12-19

West SwamE

10-23
10-23
10.23
10-23
10-23
10-23
11-8

11-8

11-15
11-15
11-15
l12-11
12-11
12-11
12-11
12-11
12-11

Results less than reporting limit are indicated by a

Pintail
Mallard
Mallard
Mallard
Mallard
Mallard
Ruddy Duck
Ruddy Duck
Coot

Coot
Merganser
Ruddy Duck
Mallard

Mallard
Mallard
Coot

Ruddy Duck
Shoveler
Widgeon
Coot

Coot

Ruddy Duck
Ruddy Duck
Golden Eye
Golden Eye
Golden Eye
Golden Eye
Golden Eye
Golden Eye
Golden Eye

Units of pc/g

Muscle

Beta

50

120
Loo
260
3500
1100

2300

88
800
190

350
k700
1800

210

240

200
1600

680

170

No entry indicates no analysis made,

PJ&

50

360
56

Head

Beta

50

180

93
300
270

1600
870

640

Lo
1000
170

390
1800
1400

140

270

68
1800

540
370

PJZ

50
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APPENDIX A

TABLE 12 (Continuesd)

CONCEHTRATIONS OF BETA EMITTERS IN WATERFOWL HEADS
AND MUSCLES SAMPLED WITHIN THE HANFORD RESERVATION - 1963

Units of pc/ge

Muscle Head
Date Specie Beta poe Beta p<
Reporting Limits 50 50 50 50
West Swamp (continued)
12-11 Golden Eye 950 54 ThO 130
12-11 Golden Eye 300 70 190 -
12-11 Golden Eye 240 180 1100 L60
12-11 Golden Eye 270 130 510 -
12-11 Golden Eye 530 - 430 -
12-11 Golden Eye 2500 - 1300 -
12-11 Golden Eye 210 - 220 -
Hanford
12-12 Teal 6100 4800 5200 4600
12-12 Teal 1200 1100 1600 1300
12-12 Teal 1700 1400 2000 1700
12-12 Teal 3100 2600 3300 3100
12-12 Teal 1600 1400 1500 1500
12-12 Teal 2300 2000 2300 2200
12-12 Coot 340 3k0 320 270
12-12 Coot 290 270 280 220
Upper River
104 Merganser 1100 1100 1100 920
10-k Merganser 2700 2800 7400 7500
10-7 Merganser 2500 2500 2600 2300
10-T7 Merganser 3500 3500 7800 7700
10-7 Merganser 1100 1100 2300 2400
10-7 Mallard - - - -
107 Canadian Goose - - - -
10-T Asian Goose - - - -
10-8 Mallard 150 150 170 140
10-8 Mallard 120 110 110 ol
10-8 Mallard - - - -
10-8 Coot - - - -
10-15 Merganser 1300 1100 1100 1000

Results less than reporting limit are indicated by a (=),



)
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APPENDIX A
TABLE 12 (Continued)

CONCENTRATIONS OF BETA EMITTERS IN WATERFOWL HEADS
AND MUSCLES SAMPLED WITHIN THE HANFORD RESERVATION - 1963

Units of pc/g

Muscle Head
Date v Specie Beta P3“ Beta p3<s
Reporting Limits 50 50 50 50
Upper River (continued)
10-15 Merganser 1100 980 1100 1000
10-15 Mallard 170 130 1300 1200
10-15 Goose 130 120 320 290
10-25 Lesser Goose - - - -
1025 Lesser Goose - - - -
10-25 Merganser 330 320 280 280
11-1 Coot 68 54 340 99
B S Mallard - - - -
11-1 Mallard 380 370 340 320
11-1 Mallard 2800 2800 1900 2000
11-1 Mallard 75 69 - -
11-7 Golden Eye 130 140 110 130
11-7 Golden Eye 250 220 200 240
11-7 Golden Eye 620 600 620 700
11-12 Merganser 950 900 1000 1000
11-26 Golden Eye 2h00 2000 3100 3100
11-26 fiolden Eye 2000 1900 2500 2700
11-26 Golden Eye 1400 1400 2000 1900
11-26 Golden Eye 3000 3200 4000 4400
11-26 Golden Eye 3000 3200 3200 3100
11-26 Golden Eye 4100 4200 5700 5800
11-26 Mallard 120 110 160 110
11-26 Mallard - - - -
11-26 Merganser 96 78 69 67
11-26 Coot 200 200 170 120
12-3 Goose - - - -
12-3 Goose - - - , -
12-3 Goose - - 58 -
12-3 Mallard 150 - - -
12-3 Mallard 1500 1400 1100 1000
12-3 Golden Eye 300 250 330 310
12-3 - Golden Eye 250 220 360 380
12-19 Coot - - - -
12-20 Golden Eye 1000 1100 1200 1300

Results less than reporting limit are indicated by a (-).
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APPENDIX A
TaRLE 12 (Continued)

CONCENTRATIONS OF BETA EMITTERS IN WATERFOWL HEADS
AND MUSCLES SAMPLED WITHIN THE HANFORD RESERVATION - 1963

Units of nc/g

Muscle Head
Date Specie Beta Eii Bets 233
Reporting Limits 50 50 50 50
Upper River (continued)
12-.23 Goose - - - -
12-.23 Merganser 120 120 110 110
Lower River

927 Mallard ok - 160 140
927 Mallard - 61 - - -
927 Mallard 300 290 200 180
927 Merganser 720 640 620 590
9-27 Merganser Loo 280 2200 2300
9-27 Merganser 840 850 590 600
9-27 Merganser 1700 1300 2000 2000
Q=27 Coot 78 - 120 71
927 Coot 98 83 130 T1
9=27 Coot - - - -
9-27 Coot 130 69 200 62
9-27 Shoveler - - '{’3 73
927 Scaup - - - -
927 Scaup - - - -
9-27 Scaup - - - -
9.27 Scaup - - - -
927 Ruddy Duck - - - -
9-27 Pacific Loon 1500 1500 1700 1800
9-30 Merganser 1800 1400 1200 1100
9-30 Mallard 53 - 76 57
9-30 Mallard 53 -

10-1 Mallard 79 - 260 -
10-1 Blue Teal 210 - 6700 85
10-1 Coot 5k - 66 -
10-1 Coot 50 - ' 62 -
10-1 Coot _ 79 - 78 -
10-1 Coot 160 - 200 110
10-21 Coot 200 150 110 120

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX A
TABLE 12 (Continued)

CONCENTRATIONS OF BETA EMITTERS IN WATERFOWL HEADS
AND MUSCLES SAMPLED WITHIN THE HANFORD RESERVATION - 1963

Units of pc/g

7 Muscle Head
Date Specie Beta gii Beta Effi
Reporting Limits 50 50 50 50
Lower River (continued)
10-21 Coot - - - -
10=21 Coot - - - -
10-21 Coot - - - -
10-21 Coot - - - -
10-21 Mallard 360 360 250 260
10-21 Mallard 65 61 - 54
10-21 Mallard - - - -
11-k Coot 61 52 92 72
11~k Coot 81 66 73 ’ 62
11~k Coot - - 52 52
11-h Coot - - 80 50
11-4 Coot - - 58 -
114 Coot 52 - 91 N
11-k Merganser 400 400 38 k10
114 Merganser 480 450 900 960
11-4 Merganser 1300 1200 1300 1400
11-k Mallard 60 51 - -
11-k Mallard - - - -
11-k Mallard 60 - - 52
11-4 Mallard - - - -
11-4 Lesser Goose - - - -
11-11 Mallard - - - -
11-11 Mallard 70 75 - 64
11-11 Mallard - - - -
11-11 Mallard - - - -
11-11 Mallard 99 100 99 100
11<11 Mallard : - - - -
11-11 Mallard - - - -
11-11 Mallard 95 110 7 Th
11-11 Mallard 150 170 510 130
11-11 Lesser Goose - - - -
11-11 Ruddy Duck 2100 1900 1400 1600
11-11 Scaup : 90 97 110 110
11-13 Mallard - - - -

Results less than reporting limit are indicated by a (-).
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APPEADIX A

[P
i
TABLE 12 (Continued)

COHCENIRATIONS O™ BETA EMITTERS IN WATEPPOWL HEADS
AND MUSCLES SAMPLED WITHIN THE HANTORD RESERVATION - 1963

Units of pc/g

. Muscle Head
Date Specie Beta p32 Beta P32
Reporting Limits 50 50 50 50
Lower River (continued)
12-27 Ruddy Duck 270 280 290 400
12=27 Ruddy Duck 220 210 180 170
1227 Gadwall 1300 1300 920 870
12-27 Golden Eye 510 Lio 620 650
1227 Coot 2ho 200 390 3ko
12-27 Coot 1200 990 1100 1200
12-27 Coot 490 530 350 330
Ringold
11-13 Mallard - - - -
11-13 Mallard - - - -
11-13 Mallard - - - -
11-13 Mallard 330 380 260 250
11-13 Mallard - - 250 270
11-13 Mallard 70 €9 - -
11-13 Malalrd - - - -
11-13 Mallard - - - -
11-13 Mallard - - - -
11-13 Lesser Goose - - - -
11-13 Coot - - - -
129 Mallard - - - -
12-9 Mallard - 51 - -
12-9 Mallard 150 120 230 130
12-9 Mallard - - 62 -
12=9 Mallard - - - -
12-9 Mallard 250 270 180 190
12-9 Mallard - - - -
12-9 Cackler - - - -
McNarX
11-19 Teal 150 150 180 210
11-19 Widgeon - - - -

Results less than reporting limit are indicated by a (-).
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Washington

Walla Walla,
Washington

Richland,
Washington
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Byers
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APPENDIX B
TABLE 1

Washington

Units of pc/m3 of Filtered Air
Kennewick,

AVERAGE BETA ACTIVITY ON FILTERS
FROM PACIFIC NORTHWEST STATIONS - 1963

Pasco,
Washington

Washington

Benton City,

Week
Ending
Date
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AVERAGE BETA ACTIVITY ON FILTERS

FROM PACIFIC NORTHWEST STATIONS - 1963

Units of pe/m3 of Filtered Air

Week
Ending

Yakima,
Washington

Walla Walla,

Richland,
Washington

Pasco, Kennewick, Byers
Landine
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Benton City,
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Washington o
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AVEPAGE BETA ACTIVITY NN TILTERS
TROM PACIFIC NORTHWEST STATIONS - 1963

Units of pc/m3 of Filtered Air

Week
Ending
Date
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AVERAGE BETA ACTIVITY ON FILTERS
TROM PACIFIC NORTHWEST STATIONS - 1963

Units of pe/m3 of Filtered Air
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APPENDIX B
TABLE 2

CONCENTRATIONS OF ATMOSPHERIC I3
IN THE VICINITY OF HANFORD - 1963

Units of pc/m3
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North Benton Byers
Richland Richland City Pasco Landing
0.015 0.093 0.031 0.015 0.194
0.015 0.093 0.050 0.015 0.053
0.028 0.176 0.137 0.081 0.04k2
0.034 0.112 0.169 0.016 0.042
0.035 0.357 0.083 0.083 0.071
0.024 0.015 0.176 0.030 0.031
0 0.071 0.081 0.017 0.024
0.013 0.066 0.048 0.02k4 0.010
0.011 0.015 0.07k 0.013 0.015
0.004 0.044 0.035 0.006 0.019
0.012 0.107 0.026 0.025 0.059
0.032 0.042 0.058 0.022 0.018
0.007 0.096 0.107 0.024 0.019
0.005 0.005 0.031 0.001 0.009
0.013 0.015 0 0.010 0.001
0.010 0.007 0.015 0 0.018
0.008 0.00k4 0.009 0.010 0.057
0.010 0.019 0.005 0.007 0.00k4
0.003 0 0.007 0.020 0.018
0.004 0.013 0.001 0.008 0.008
0.005 0 0.037 0.005 0.011
0.01k4 0.005 0.016 0.020 0.015
0.021 0.018 0.026 0.007 0
0.015 0.003 0.011 0.009 0.064
0.072 0.040 0.031 0.051 0.05h
o} 0.011 0.00k4 0.00k4 0.021
0.001 0.011 0.011 0.10 0.00k
0.016 0 0.00k4 0.010 0.015
0 0.006 0.002 0.009 0.010
0.007 0.003 0.005 0.005 0.011
0.008 0.003 0.006 0.009 0.011
0.002 0.004 0 0.006 0.229
0.005 0 0.002 0.015 0.005
0.006 0 0.017 0 0.018
0.015 0.018 0.018 0.005 0.005
0.11k 0.078 0.056 0.026 0.120
0.237 0.142 0.083 0.032
0.025 0.099 0.006 0.019 0.017
0.017 0.00k 0.012 0 0.079
0.025 0.001 0.025 0.001 0.029
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APPENDIX B
TABLE 2 (Continued)

CONCENTRATIONS OF ATMOSPHERIC 2t
IN THE VICINITY OF HANFORD - 1963

Units of pc/m?

North Benton Byers
Date Richland Richland City Pasco Landing
10-1 0.018 0.001 o 0 0.009
10-7 0.018 Discontinued O 0 0.01k
Prosser
Barricade
10-14 0.023 0.016 0.017 0.007 0.014
10-21 0.015 0.016 0.00k4 0.013 0.007
10-28 0.024 0.038 0.011 0.020 0.022
11-4 0.001 0.004 0 0 0.065
11-11 0.012 0.003 0.021 0.024 0.010
11-18 0.00k4 0.043 0.008 0.006 0.011
11-25 0.008 0.008 0.003 0 0.007
12-2 0.00k4 0.017 C.008 0.015 0.005
12-9 0.001 0.015 0.00k 0.008 0.016
12-16 0.045 0.054 0.0kl 0.029 0.045
12-23 0.009 0.030 0.02k4 0.009 0.020
12-30 0.002 0.013 0.01L 0 0.016
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APPENDIX B
TABLE 3

QUANTITY oF 113! RELEASED
FROM THE SEPARATIONS AREAS - 1963

Average
Month curies/day

January ' 0.11
Tebruary 0.073
March 0.10
April 0.17
May \ 0.1k
June 0.5k
July 0.18
August 0.10
September » 2.h
October 0.21
November 0,18

December 0.36
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APPENDIX B
TABLE 4

113 IN BEEF THYROIDS FROM
CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Units of pc/g

Date Thyroid 1tat
Sampled Wt (g) Concentration Grazing Area

Pasco, Washington

5-27 - 29 10 Kennewick
5-27 Ll 8.4 Kennewick
T-27 35 31 Mesa

Moses Lake, Washington

1-2 Lo 3.4 Warden

1-2 57 < 1.7 Moses Lake
1-2 L6 26 Moses Lake
1-2 48 200 Moses Lake
1-2 53 100 Moses Lake
1-26 33 69 Wilson Creek
1-26 34 15 Othello
1-26 L2 < 2.1 Moses Lake
1-26 23 18 Coulee City
1-26 48 < 1.9 Quincy

2-9 38 < 2.5 Quincy

2-9 33 3.1 Moses Lake
2-9 50 <1.9 Moses Lake
2-9 L6 2.3 Moses Leke
2-9 55 < 1.7 Moses Lake
2-23 b1 11 Warden
2-23 27 6.8 Warden
2-23 31 11 Warden
2-23 27 11 Warden
2-23 26 11 Warden

3-9 L2 3.3 Lind

3-9 33 < 2.9 Othello
3-9 3l 11 Lind

3-9 38 < 2.5 Odessa

3-9 L6 < 2.1 Warden
3-23 53 2.5 Douglas
3-23 L2 2.8 Coulee City
3-23 32 3.9 Moses Lake
3-23 25 <1l.5 Quincy
3-23 29 < 2.9 Quincy

L-6 36 12 Warden

L-6 L1 6.1 Warden
L.6 61 < 1.6 Ephrata
L-6 49 < 2.0 Moses Lake
L-6 L < 2.2 Ephrata
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13! IN BEEF THYROIDS FROM

-125-
APPENDIX B

HW-80991

CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Date

Sampled

Thyrcid

Wt (g)

Units of pc/g

Il31

Concentration

Moses Lake, Washington (Continued)

L-20
4-20
4h-20
L-20
4-20
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Grazing Area

Moses Lake Block 41
Moses Lake Block 89
Moses Lake Block 40
Moses Lake Block 41
Wilbur

Ritzville

Moses Lake
Ritzville

Moses Lake

Moses Lake

Ephrata

Quincy

Moses Lake
Ritzville

Quincy

Wilbur

Moses Lake

Moses Lake

Lind

Moses lake

Moses Leke (grass)
Quincy

Hartline (grass)
Othello

Othello

Mettawa (grass)
Moses Lake (grass)
Quincy

Othello

Moses Lake (grain)
Othello

Othello

Coulee City
Lamona

LaCrosse

Moses Lake

Moses Lake

Grand Coulee
Quincy

Moses Lake

Moses Lake
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APPENDIX B
TABLE 4 (Continued)

1331 IN BEEF THYROIDS FROM
CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Units of pc/g

Date Thyroid st
Sampled Wt (g Concentration Grazing Area

Moses Lake, Washington (Continued)

8-10 34 < 2.7 Wilson Creek
8-10 4o < 2.3 Moses Lake
8-10 33 < 2.7 Moses Lake
8-2k L2 < 2.1 Moses Lake
8-24 55 2.2 Entiat
8-2k L3 < 2.1 Ellensburg
8-24 b1 < 2.2 Mesa

8-2k g 3.6 Connell
9-7 67 25 Ephrata
9-7 93 25 Moses Lake
9-T 43 3.6 Moses Lake
9-T 48 7.k Mesa

9-7 48 13 Almira
9-21 L5 8.8 Othello
9-21 35 < 2.6 Warden
9-21 52 6.5 Elmer City
9-21 it} 5.2 Pasco

9-21 T4 18 Wauconda
10-5 L3 < 2.2 (Not given)
10-5 L9 8.8 " "
10-5 55 < 1.8 " "
10-5 34 L.1 " "
10-5 49 4.5 " "
10-19 kg < 2.8 Wenatchee
10-19 43 < 3.2 Cunningham
10-19 50 < 2.8 Connell
10-19 52 < 2.7 Warden
10-19 69 3.5 Moses Lake
11-2 5l < 1.7 Othello
11-2 73 3.3 Othello
11-2 62 5.1 Moses Lake
11-2 45 6.3 Stratford
11-2 L7 3.9 Electric City
11-16 70 < 1.8 Connell
11-16 4o < 3.2 Moses Lake
11-16 51 < 2.5 Moses Lake
11-16 92 < 1.4 Moses Lake
11-16 45 < 2.7 Moses Lake
11-30 37 8.6 Odessa
11-30 b2 3.1 Connell
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APPENDIX B
TABLE 4 (Continued)

1131 TN BEEF THYROIDS FROM
CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Units of pc/g

Date Thyroid 131
Sampled Wt (g) Concentration Grazing Area

Moses Lake, Washington (Continued)

11-30 83 < 1.5 Moses Lake
11-30 31 8.1 Ritzville
11-30 37 4.2 Warden
12-1k Y 5.0 Palisades
12-1k 57 < 2.6 Almira
12-1h 56 16 Othello
12-1k 52 < 2.8 Warden
12-14 60 2.4 Warden
12-28 41 5.2 Moses Lake
12-28 60 < 2.5 Ellensburg
12-28 55 < 2.7 Connell
12-28 28 < 5.2 Moses Lake
12-28 39 < 2.9 Mesa

Wenatchee, Washington
1-2 37 250 S.E. Chelan
1-2 L7 630 S.E. Chelan
1-2 46 25 Grant Co.
1-2 66 6.1 W. Douglas Co.
1-2 39 L6 S. Grant Co.
1-15 36 9.3 S.E. Chelan Co.
1-15 33 8.5 S.E. Chelan Co.
1-15 57 2.0 W. Douglas Co.
1-15 36 240 W. Lincoln Co.
1-15 kel 180 W. Lincoln Co.
1-30 39 2.3 5.E. Chelan Co.
1-30 35 < 2.6 S.E. Chelan Co.
1-30 35 3.0 S.E. Chelan Co.
1-30 50 .2 S.E. Chelan Co.
1-30 Al L.y S.E. Chelan Co.
2-13 LT 48 S.E. Chelan Co.
2-13 39 2.6 S. Central Chelan Co.
2-13 38 < 2.6 S. Central Chelan Co.
2-13 T1 1.6 S.E. Grant Co.
2-13 53 2.1 S.E. Grant Co.
2-26 38 < 2.7 N. Grant Co.
2-26 33 < 3.1 W. Douglas
2-26 8L L.8 W. Douglas
2-26 33 7.0 Grant Co.
2-26 L3 6.4 W. Grant Co.
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APPENDIX B
TABLE 4 (Continued)

1131 IN BEEF THYROIDS FROM
CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Units of pc/g

Date Thyroid 1tst
Sampled Wt (g Concentration Grazing Area

Wenatchee, Washington (Continued)

3-12 20 < L,7 S.E. Chelan Co.
3-13 30 < 3.1 S.W. Douglas Co.
3-12 41 < 2.3 S.W. Douglas Co.
3-12 S 3.1 S.E. Chelan Co.
3-12 38 < 2.5 N.W. Grant Co.
3-25 28 3.9 W. Douglas Co.
3-25 39 2.5 W. Douglas Co.
3-25 32 < 2.7 W. Douglas Co.
3-25 26 5.5 S.E. Chelan Co.
3-25 32 9.3 N.C. Douglas Co.
h-11 99 < 0.9 E. Chelan Co.
L-11 ko < 1.8 N. Grant Co.
h-11 Lo < 2.2 N. Grant Co.
4-11 57 < 1.6 N. C. Douglas Co.
h-11 67 < 1.3 N. C. Douglas Co.
10-29 26 5.3 Douglas Co.
10-29 61 2.3 S. Chelan Co.
10-29 Ll < 2.6 W. Douglas Co.
10-29 L2 T.4 S.E. Chelan Co.
10-29 61 2.3 S.W. Douglas Co.
11-12 25 < 4.2 S.E. Chelan Co.
11-12 31 < 3.4 S.E. Chelan Co.
11-13 55 < 1.8 S.E. Chelan Co.
11-13 67 < 1.5 S.E. Chelan Co.
11-13 82 < 1.2 S. Chelan Co.
11-27 57 < 2.5 S.E. Chelan Co.
11-27 59 < 2.4 W. Douglas Co.
11-27 5k < 2.6 W. Douglas Co.
11-27 32 < L.h4 S.E. Chelan Co.
11-27 39 < 3.6 S.E. Chelan Co.
1l2-11 41 < 2.5 S.E. Chelan
12-11 41 < 2.5 S.E. Chelan
12-11 53 < 2.0 S. E. Chelan
12-11 L7 < 2.2 S. E. Chelan
12-11 43 < 2.4 S. E. Chelan
12-23 29 < k.2 S.W. Grant Co.
12-23 39 < 3.1 E. Chelan Co.
12-23 37 < 3.3 S.E. Chelan Co.
12-23 34 < 3.6 S.E. Chelan Co.
12-23 L < 2.8 S.E. Chelan Co.
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CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Units of pc/g

Date Thyroid et
Sampled Wt (g) Concentration
Walla Walla, Washington
2-20 45 16
12-6 20 < 6.3
12-6 25 < 5.0
12-6 37 < 3.4
12-6 28 < k4.5
12-6 37 < 3.k
12-17 26 < 4.3
12-17 T < 1.6
12-17 4o < 2.8
12-17 55 < 2.1
12-17 33 < 3.4
12-31 50 2.5
12-31 51 < 2.2
Toppenish, Washington

1-4 26 55
1-k 37 3.6
1-4 29 41
1-4 15 120
1-4 16 210
1-18 28 5.9
1-18 38 23
1-18 37 27
1-18 4o 13
2-15 60 < 1.6
2-15 42 < 2.3
2-15 52 3.7
2-15 61 6.5
2-15 43 5.6
3-1 27 < 3.5
3-1 38 < 2.5
3-1 k9 < 1.9
3-1 30 < 3.2
3-1 iy < 2.0
3-15 23 < 3.6
3-15 34 3.8
3-15 63 < 1.3

Grazing Area

Walla Walla State Pen
" T "
Lowden
Lowden
Dayton
Lowden
Prospect Heights
Walla Walla
College FPlace
Walla Walla
1" (i

Prospect Heights
Walla Walls

College Place
Walla Walla

Lowden

Burbank

Wapato
Moxee
Wapato
White Swan
White Swan
Wapato
Wapato
Wapato
White Swan
Parker
Wapato
Toppenish
Toppenish
Yakima
Zillah
Naches
Toppenish
Wapato
Wapato
Selah
White Swan
Wapato

'-
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APPENDIX B
TABLE 4 (Continued)

1'®! IN BEEF THYROIDS FROM ‘
CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Units of pc/g

Date Thyroid et
Sampled Wt (g Concentration Grazing Area

Toppenish, Washington (Continued)

3-15 63 < 1.3 Wapato (Supp. Feed)
3-15 37 13 White Swan
4-5 32 < 3.3 White Swan
45 63 < 1.7 White Swan
L5 3k < 3.1 White Swan
Y5 nn < 2.4 White Swan
L-26 60 < 1.5 Zillah
L-26 oL < 9.7 Yakima
L-26 50 < 1.8 Wapato
L-26 69 <1.3 Wapato
L-26 ko <1.8 Yakima
5-24 38 < 2.4 Moxee

5-24 Ly < 2.1 Zillah
5-24 49 <1.9 Wapato
5-24 5L < 1.7 Yakima

6-7 56 < 1.7 Wapato (Suppl. Feed)
6-7 55 < 1.8 Selah

6-T7 35 <2.8 Yakima (Suppl. Feed)
6-T7 58 <1.7 Selah

6-7 160 < 0.58 Yakima
6-21 36 < 2.8 Wapato
6-21 32 < 3.1 White Swan
6-21 50 < 2.0 Yakima
6-21 39 < 2.4 Toppenish
6-21 28 < 3.3 Satus

6-28 e < 1.2 Wapato
6-28 56 2.0 Wahkiacus
6-28 Ll < 2.0 White Swan (Suppl. Feed)
6-28 L 3.0 Wahkiacus
6-28 35 2.9 Wahkiacus
T7-12 41 < 2.1 Wapato
T-12 65 2.1 Toppenish
T-12 53 1.8 Wapato
7-12 58 2.1 Toppenish
T7-26 53 1.9 Wiley City
T7-26 46 < 1.9 Wapato
7-26 L5 < 2.0 Toppenish
8-2 70 1.6 Zillah

8-2 37 3.8 Satus

8-2 22 k.3 Satus

8-2 30 3.3 Satus



TABLE ! (Continued)

13! IN BEEF THYROIDS FROM
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APPENDIX B

HW-80991

CATTLE SLAUGHTERED AT SEVERAL LOCATIONS - 1963

Date Thyroid et
Sampled Wt (g) Concentration
Toppenish, Washington (Continued)
8-23 36 < 2.7
8-23 37 < 2.6
8-23 L1 < 2.k4
8-23 T4 < 1.3
8-23 30 < 3.2
9-13 60 L7
9-13 37 2.5
9-13 61 63
9-13 33 1L
9-13 L5 L7
9-27 59 32
9-27 65 < 1.4
9-27 56 21
9-27 58 28
9-27 35 17
10-11 60 < 1.6
10-11 62 h.2
10-11 38 k.5
10-11 39 5.k
10-11 30 .2
10-26 4o 12
10-26 32 16
10-26 38 1k
10-26 Lo 7.9
10-26 27 7.8
11-1 63 < 2.1
11-1 43 < 3.1
11-1 66 2.9
11-1 56 3.1
11-1 61 L,2
11-12 3 < 2.5
11-12 65 < 1.5
11-12 38 < 2.6
11-12 37 < 2.6
11-12 68 2.4
12-10 43 < 2.6
12-10 L7 < 2.4
12-10 35 < 3.2
12-10 e} < 2.3
12-10 8L < 1.3

Units of pc/g

Grazing Area

Toppenish
Toppenish
Moxee '
Yakima
White Swan
Wapato
Wapato
Outlook, Wash.
Wapato
Brownstone, Wash.
Toppenish
Toppenish
Moxee
Yakima
Selah
Toppenish
Yakima
Yakima
Yakima
Union Gap
Toppenish
Toppenish
Toppenish
Wapate
Wapato
Yakima
Yakima
Yakima
Yakima
Moxee
Toppenish
Yakima
Wapato
Wapato
Union Gap
Yakima
Yakima
Yakima
Naches
Yakima
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IX. APPENDIX C

FARM PRODUCE AND COMMERCIAL
FOODSTUFF RESULTS



Date

Reporting
Limits

~-133-

APPENDIX C
TABLE 1

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of ne/l

7131 K40 7065 cg137 p32

naars T ———— ———

3 300 80 30 100

Diverview Irrication District

1-2

1-8

1-16
1.22
1-30
2.5

2-13
2-19
2.27
3-5

3-13
3-19
3-27
Lo

L.10
416
Lok
L.30
5=-T

5=15
522
5-28
65

6-11
6-19
6=25
T-1

T7-9

T=-15
T=23
7-31
8-6

8.1k
8-20

i 1400 260 Ly -
- 1500 220 30 -
- 1400 150 56 -
3 1600 210 66 -
T 1300 190 32 -
L 1500 220 48 -
- 1500 210 45 -
5 1500 130 57 -
- 1500 210 55 _—
- 1300 190 53 -
- - 1700 180 79 -
- 1500 140 52 -
N 1400 180 53 -
- 1500 260 L1 -
- 1200 170 58 -
- 1300 150 32 -
- 1300 180 - -
- 1600 120 L5 -
6 1600 570 130

- 1100 520 5

- 1400 530 98

3 1L00 620 1ko 1300
6 1300 680 160

9 1200 710 120

5 1200 750 84

6 1500 760 100

L 1400 650 110 1200
3 1200 840 130

b 1800 900 180

6 1100 880 96

- 1300 850 70 1100
- 1200 800 120

- 1600 670 110

Pesults less than reporting level are indicated by a (-).
No entry indicates no analysis made.

HW-80991

3.5

LT

15

< 6,0

11
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pc/l

Date 1131 K'—&O Zn55 Csl37 P32 Sr90

Reporting

Limits 3 300 80 30 100 2
Riverview Irrigation District (continued)

828 3 1600 860 150 < 3.8

9-5 Lo 1300 720 110 1200 < 8.1

9-11 37 1600 - Tho T1

9-19 12 1300 700 82

9-25 7 1700 760 110

10-1 5 1300 820 130 1800 9.2

10-9 10 1600 730 75

10-15 11 1700 920 110

10-23 7 1600 1200 68

10-29 6 1400 1500 70

11-6 - 1400 870 53 2500 4,6

11-12 3 1600 1000 66

11-20 - 1600 Lko 53

11-26 - 1700 350 70

124 L 1700 320 98 - 2.0

12-10 - 1300 210 98

12.18 L 1600 240 120

1226 - 1600 230 130
Ringold

6-11 1k 590 1100 46

6-19 9 890 600 35

6-25 11 1200 560 -

T-3 7 1000 660 L7

T=9 L 1200 830 110

T7-15 L 1400 690 140

T-23 6 1900 720 130

T=31 1L 1500 820 5T

8-6 < 6 1700 1000 37

814 - 1300 1100 57

8-.20 <6 1900 1100 79

8-28 6 1800 700 140

9.4 16 1600 790 85 1600 21

9-5 30 1700 550 97

Results less than reporting limit are indicated by a (-).
No entry indicates analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pc/l

Date 1131 K%O Zn65 Csl37 P32 Sr90
Reporting
Limits 3 300 80 30 100 2

Ringold (continued)

9-6 36 1500 640 160
9-T 33 1300 420 88
9.8 28 1500 600 L6
9-9 89 1400 L70 86
9-10 23 1200 300 87
9-11 15 1700 610 41
9-12 12 2000 640 69
9-13 8 1800 Tho 79
9-16 6 1600 890 7
9-17 32 1800 800 100
9-18 8 1800 890 87
9=19 12 1300 T10 80
920 31 1700 1100 110
9-23 11 2000 970 85
924 14 2000 1200 110
9.25 9 2000 1300 110
9-26 1k 1600 1100 70
927 11 6600 810 -

9-30 5 1600 630 n
10-1 L 1600 670 80
10-9 7 2000 1200 110
10-15 L 1900 1100 130
10-23 10 1600 1200 160
10-29 L 1500 1100 160
11-6 - 1500 1100 150
11-12 9 1600 1300 220
11-20 1k 2000 1200 240

Pasco

4.30 L

5.1 4 680 91
52 6 910 7
5=3 3 1100 89

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made,



Date

Reporting
Limits

-136-

APPENDIX C

TABLE 1 (continued)

Pasco (continued)

5.6

5-T

5.8

5«9

510
5-13
Swll
5=15
5-16
5«17
5-20
5-21
5.22
5-23
5-24
5=27
5-28
5-29
5=31
6-3

i

6=5

6-6

6-T

6-10
6-11
6-12
6-13
6=1h
6=1T
6-18
6-19
6-20
6-21

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pc/l
3 300 80 30 100
6 Tho 81
- 900 110 -
- T50 130
- 1200 170
5 1400 - 150
- 1500 130
- 1400 150
- 1500 140
3 1200 130
- 1600 130
4 1200 100
- 1400 97
- 1300 90
- 1300 57
- 1400 95
- 1800 - 5T
- 1200 - 50
- 1600 - 55
3 1300 - 51
- 1500 130 56
5 1300 170 59
9 1600 180 55
8 1300 - 110
L 1300 130 51
- 1400 - 97
L 1300 120 60
7 1200 150 79
8 1800 180 50
11 1500 - 87
6 1500 93 66
6 1400 160 ho
6 1300 250 67
6 1300 320 64
7 1200 260 56

Results less than reporting limit are indicated by a (=).
No entry indicates no analysis made.

HW-80991

Sr90

20

6.9



-137- HW-80991

APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pe/l

Date 7131 K40 7065 05137 p32 520 )
Reporting .
Limits ) 3 300 80 30 100 2

Pasco (continued)

6=2k L 1400 170 66

6=25 5 1300 180 31

6-26 L 1300 210 Lo

6=27 7 1400 280 50

6-28 11 5600 210 53

7-1 3 1500 320 L2

T2 3 1400 330 63

7-3 L 1600 230 68

T=5 - 910 200 61

7-9 - 1100 91 150 12
7-10 - 1300 120 1k4o

T-12 - 1300 ‘86 96

7-15 3 1400 160 8L

T=16 L 850 180 90

T-17 3 1200 180 97

T-19 - 1100 180 66

T-22 - 1300 110 75

T7=23 L 1600 90 80

T-24 7 1400 110 67

T-26 11 1800 210 120

T=29 7 1600 130 100

7=30 7 1700 200 130

T=31 9 1400 1ko 59

8-1 10 1200 160 50 4,8
82 5 1300 100 45

8-5 - 1800 210 Lo ' N
8.6 - 1400 260 Lo

8-T - 1400 180 32

8-8 - 1100 220 45

8-9 - 1300 160 - -
8-12 - 1400 120 4o

8-13 - 1300 140 55

8-1k4 - 1100 160 Lo

8«15 - 1600 160 51

8-16 - 1200 170 51

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pec/l

Date 1131 K40 Znb5 cgl37 _P32 gy20
Reporting
Limits 3 300 80 30 100 2

Pasco (continued)

8-19 - 1600 110 53
8-20 - 1600 130 57
8-21 - 1600 120 61
822 - 1500 100 -
8.23 - 1900 140 56
8-26 - 1300 150 92
8-27 - 1700 - : 67
828 5 1600 150 110
8-29 - 1400 9L 80
8-30 - 1500 230 58
9-3 - 1500 150 43
9=k 19 1900 210 81
925 23 1400 - 57
9.6 17 1400 140 g
9-T 1k 1500 110 48
9.8 17 1800 230 110
9-9 37 1600 150 81
9-10 21 1600 97 58
9-11 1k 1600 98 33
912 14 1400 150 71
9-13 20 1200 - L8
9.1k 8 1600 100 76
9-16 L 1000 130 61
9=17 5 1500 98 Ly
9-18 5 1600 110 56
9-19 7 1300 170 38
9.20 6 1600 86 63
923 3 1600 120 75
924 L 1500 - 120
925 5 1500 160 85
9.26 8 1300 - 34
9.27 6 1400 110 63
9-30Q 5 1400 110 66
10-1 5 1700 - 87 3.8

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pe/l

Date 7131 K40 Zn65 cs 137 p32 sr90
Reporting
Limits 3 300 80 30 100 2

Pasco (continued)

10-2 L 1600 110 T1
10-3 5 1200 85 60
10-k h 1300 99 8L
107 7 1600 - 70
10-8 3 1300 - 7
10-9 6 1600 - 120
10-10 5 1400 120 50
10-11 I 1500 970 590
10-1k 5 1800 130 110
10-15 5 1900 170 79
1016 3 1500 ol T2
10-18 L 1500 100 56
10-21 - 1500 200 110
10-22 - 1400 250 78
10-23 - 1200 130 69
1024 - 1600 160 68
10-25 - 1300 150 82
10-28 - 1600 200 80
10-29 - 1400 150 88
10-30 - 1800 190 76
10-31 - 1600 220 98
11-1 - 1800 130 110
11-4 - 1500 170 58
11-5 - 980 150 ok
11-6 - 1400 160 81 < b1
11-7 h 1300 150 5k
11-11 < 7 1500 140 T2
11-12 3 1600 130 73
11-13 3 1500 160 76
11-1k - 1400 170 54
11-15 - 1700 190 120
11-18 - 1500 200 110
11-19 - 1200 170 79
11-20 - 1200 190 90

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pec/l

Date I131 K40 7n®5 Csl37 p32 Sr90
Reporting
Limits 3 300 80 30 100 2

Pasco (continued)

1121 - 1500 170 1100
1122 3 1700 160 100
11-26 - 1800 130 91
11-27 - 1700 100 T2
122 - 1600 190 63
12-3 - 1600 210 110
124 8 1500 140 69
12-5 - 1700 250 110
12-6 - 1700 220 100
129 - 1700 210 100
12.10 - 1700 240 93
12-11 - 1900 2ko 130
12.12 - 1000 190 8l
12-13 - 1700 160 73
12-16 3 1800 260 76
1217 - 1600 290 85
12-18 3 1500 290 60
12-19 3 1800 320 99
12-20 - 1400 300 100
12-.23 5 1700 280 93
12-26 3 1700 210 Th
1227 L 1800 260 83
12-30 3 1500 210 82
12-31 -

West Richland

9212 140 1600 - 130
9-13 120 1700 - 120
914 95 1400 - 100
9.16 48 1600 - 130
9-1T 65 1400 - 100
9-18 43 1900 - 130
9-19 5h 1600 - 110

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pc/l

Date 1131 K40 7065 s 137 p32 gp90
Reporting
Limits 3 300 80 30 100 2

West Richland (continued)

9-20 52 1900 - 1ko
9-23 39 1700 - 110
9.2k 31 1800 - 160
9425 33

9-26 26 1200 - 45
9-27 26 1900 - 110
9-30 29 1800 - 110
10-1 31 1300 - 100
10=2 1500 - 83
10-3 22 1400 - 93
10-4 17 1600 - 99
10=-7 19 1400 - 110
10-8 18 1400 - 96
10-9 18 1400 1110 81
10=10 13 1500 - 110
10-11 17 1600 - 110
10-1k 17 1500 - 98
10=15 19 1800 - 100
10-16 17 1700 - 130
10=17 17 2000 92 150
10-18 16 1700 - 120
10-21 17 1600 - 1ko
10-22 6 1700 - 130
1023 3 1300 - 150
10-24 3 1900 - 160
10-25 3 1700 - 130
10-28 - 2000 - 1ko
10-29 - 1800 - 150
10-30 - 1600 - 140
10-31 k4 1500 - 150
11-1 < b 1700 - 1ko
11-k - 1500 - 110
11-5 < b 9ko - 120
11-6 L 1400 - 120
11-7 < 16 1300 - 140

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made,
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APPENDIX C
TABLE 1 (Continued)

CQNCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pe/l

Date 7131 K40 7065 cs137 p32 gp90
Reporting
Limits 3 300 80 30 100 2

West Richland (continued)

11-8 3 1500 - 170
11-11 <11 1700 - 170
11-12 11 1400 - 130
11-13 i 1500 - 1L0
11-1k 5 1600 - 120
11-15 L 1700 - 170
11-18 - 1600 - 170
11-19 3 1300 - 130
11-20 5 1400 - 120
11-21 3 1700 - 120
1122 9 2200 - 130
11-26 - 1800 - 130
11-27 10 1500 - 120
122 6 1500 - 93
125 10 1900 - 31
12-13 - 1700 - 82
12.18 15 1500 - ok
1227 11 9Lko - 63

Benton Citx

1-2

1-3 1
1-4 1
1T

1-9

1-10

1-11

1-1k 1
1-15

1-17

1-18

1-21

1-23

1-2h

510 - - - 2,0

VMWW EONOAH IV ONO NV

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIY C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pc/l

Date 1131 Kl+0 7Znb5 Csl37 P32 Sr90
Reporting
Limits 3 360 80 30 100 2

Benton City (continued)

1-25
1-28
1-31
2-5
2.6
2-7
2.8
2.11
2.12
2-1bL
215
2-18
2219
2.21
2-25
2.26
227 -

3-1 -

3.k - 1500 - 58 - 2.h
3-6 -

3-T7 -

3-8 -

3-11 -

3-12 -

3-1h
3«15
3-18
3-20
3.21
322
3-25
3-26
3-27
3-28 -

o

FFEFWILWLWWOAARO & &FWU

W

Fwlol

1500 - 50 - 3.6

cown g

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS 07 PADIONUCLIDES IN MIIX - 1963

Units of pe/l

Date 1131 K40 7n65 csi37 p32 gy30
Reporting
Limits 3 300 80 30 100 2

Benton City (continued)

3-29 -
Lol -

4.3 -

4.5 -

4.8 -

4a9 -

4.10 5

Lho11 -

hai2 -

415 -

Lha16 -

bt -

4.18 -

ho19 -

.22 -

L.23 -

L.25 -

L.26 -

L.29 -

L.30 -

5-1 - 630 -
52 - 740 -
5-3 - 770 -
5.6 - 780 -
5-8 - 690 33
5-9 - 1300 33
5-10 - 1500 -
5«13 - 1200 -
5-1k - 1200 -
5-16 - 1200 30
5=1T - 1400 38
5-20 5 1100 Lo
5-21 - 1400 33
5.22 - 1100 -
5-23 3 1500 39

Pesults less than reporting limit are indicated by a (=).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pe/l

Date Il31 KHO Zn65 05137 p32 Sr90
Revorting
Limits 3 300 80 30 100 2

Benton City (continued)

5.2k 5 2300 110
527 - 1400 - 49
5-29 - 1300 - 39
5-31 3 3700 88 150
6-3 - 1300 - Th
6l - 1400 - 120
6=6 - 1100 210 90
6T - 1100 190 53
610 - 1500 - 100
6-12 3 1500 - 110
6-14 - 1300 - 84
6-1T 7 1400 - 66
6-18 6 1300 - 49
6=20 5 1500 - 58
6-21 6 1300 - 53
6-2k 5 1500 - 50
626 L 1500 - 80
627 5 1300 - 68
6£-28 23 1800 180 99
T=-1 - 1500 - 75
T2 6 1400 - 93
7-3 7 1500 - 110
T=5 7 700 - 6L
7-10 3 1300 - 170
T-12 - 1100 - 130
7-15 - 1200 - 130
T-16 L 1200 - 100
T-17 5 1200 - 110
T-19 - 1300 - 110
=22 - 1200 - 100
7-23 L 1200 - 110
7-24 - 1300 - 110
7-26 7 1500 - 120
7-29 15 1200 - 110
T-30 16 1800 - 140

Results less than revorting limit are indicated bv a (=).
No entrv indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pe/l

Date 7131 K40 7065 cs137 p32 gy30
Reporting
Limits 3 300 80 30 100 2

Benton City (continued)

7-31 28 1500 - 110
8-1 17 1300 - 100
82 - 1100 - 98
8.5 L 1500 - 68
89 - 1400 - 51
8-20 - 1500 - 97
8-28 3 1500 - 53
9-4 65 1600 - 92
9-5 120 1600 - 93
9.6 110 1500 - 88
9-T 97 1200 - 61
9-8 78 1600 - 86
99 69 1500 - 78
9=10 3k 1200 - 81
9-11 29 1600 - 56
9-12 23 1600 - 82
9-13 20 1500 - 83
9.1k 16 1700 - 68
9-16 25 1400 - 100
9-17 22 1600 - ol
9-18 20 1000 - Th
9-19 20 1400 - 100
9-20 19 1700 - 110
9-23 19 1400 - 89
924 1L 1700 - 130
9-25 11

926 9 1300 - 48
927 10 1500 - 89
9-~30 11 1600 - 100
101 10 1400 - 93
10-10 10 1600 - 67
10=17 9 1600 - 91
11-1 - 1600 - 87
11-8 <9 1500 - 35

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pe/l

Date 1131 K40 7065 cg 137 p32 gy90
Reporting
Limits 3 300 80 30 100 2 *

Benton ity (continued)

11-13 6 1400 - L7
11-21 - 1500 - 97
12.2 - 1700 - 120
1213 3 1400 - 110
12.17 12 1400 - 1ko
12.18 b 1800 - 150
12-27 5 1900 - 160

Byers Landing

1-16 - 1400 - 31 - 5.5
1-22 L 1800 - 9L -

1-30 3 1500 - 76 -

25 L 1500 - 8k -

2-13 5 1600 - 110 -

2-19 L 1600 - 110 -

22T - 1400 - Ly -

3~5 - 1600 - 93 - 13
3-13 5 1700 - 110 -

3-19 - 1600 - 82 -

3-27 - 1500 - 120 -

L2 I 1500 - 120 - 15
L4210 - 1400 - 110 -

416 6 1400 - 95 -

Lok 18 1500 - 170 -

L-30 8 .-
5-15 8 1400 - 180 - 81
5.22 5 1400 - 120

5-28 12 1500 - 90

6-5 8 1500 - 100 20 .
6-11 L6 1400 - 100

6=19 8L 1300 - 100

6=25 27 1500 - 83

7=3 18 1500 - 91 < 3.9
7-9 7 1300 - 140

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made,



Date

Reporting
Limits

-148-

APPENDIX C

TABLE 1 (Continued)

Byers Landing (continued)

Tml5
T=23
7-31
86
8-1h
8.20
8.28
9.k
9-11
9-17
9-25
10-1
10-9
10a15
10-23
10-29
11-6
11-12
11-20

Mesa

1-2
1-8
1-16
1-22
1-30
25
2-13
2-19
- 2227
3=5
3-13
3-19

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of nec/l

1-131 K’-+0 Zn65 05137 P32
3 300 80 30 100
8 1900 - 160

13 1400 - 140
9 1500 - 87

1400 - -

- 1200 - T1
- 1700 - 85

11 1400 - 140

10 1800 - 100

29 1400 - 79

37 1100 - 130

12
L 1600 - 89

15 1500 - 91

14 1600 93 170
9 1500 - 110
9 1400 - 100
5 1300 - 37
9 1500 - 73
- 1800 - 80
8 530 - 59 -
6 1500 - 5k -
6 1500 - T2 -
L 1800 - 9L -
5 1400 - 43 -
7 1500 - 38 -
7 1400 - 40 -
3 1800 - 34 -
- 1400 - - -
- 1600 - - -
L 1700 - 61 -
- 1600 - - -

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made,

HW-80991

5p90

< 16

505

3.9

5.7

2.0
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APPENDIX C
TABLE I (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pc/l

Date 1131 K‘*O Zn65 Csl37 P32 Sr90
Reporting
Limits 3 300 80 30 100 2

Mesa (continued)

327 3 1500 - 56 -

.o - 1700 - 39 - 8.7
L.10 - 1200 - 68 -

416 - 1400 - L7 -

L2k 3 1500 - 85 -

4-30 k

5T 7 1300 120 - 17
5-15 - 1500 55

5222 - 1400 80

528 - 1400 - 59

6=5 N 1500 - 66 7.3
6=11 5 1400 - 6L

6=19 16 1800 - 70

625 32 1400 - -

T-1 28 1900 - g

T=9 15 1300 - T3 5.5
T=l15 9 1300 - 59

7-23 5 1700 - 140

7-31 9 1400 - T6

8-6 - 1400 - - L,5
81k - 1300 - 50

8-20 - 1800 - 68

8-28 - 2000 - 110

95 4 1500 - 58 < T.7T
wll 3k 2500 140 61

9-19 19 1200 - -

9.25 17 1600 - 35

10-1 8 1900 - 94 3.5
10-~9 8 1600 - Lo

10-15 I 1700 - 67

10-23 - 1800 - 86

10-29 - 1500 81 120

11-6 - 1500 - 95 11
11-12 14 1600 - 100

11-20 - 1700 - 89

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILX - 1963

Units of pec/l

Date 7131 40 7n65 05137 p32 gp90
Reporting
Limits 3 300 80 30 100 2
Eltogia
12 3 1200 - 37 - 2.1
1-8 - 1300 - - -
1-16 b 1300 - 37 -
1-22 L 1500 - 85 -
1-30 h 1300 - - -
2-5 6 1400 - 60 -
2.13 3 1500 - T1 -
2-19 - 1500 - 62 -
2227 - 1400 - 65 -
3-13 - 1500 - 58 -
3-19 - 1400 - - -
3-27 - 1400 - 68 -
42 - 1300 - - - 3.3
410 - 1200 - Lo -
416 - 1400 - - -
L.okh - 1100 - 35 -
4_30 -
5«7 L 920 53 - 7.6
515 10 1L00 110
5222 T 1400 99
5-28 5 1300 - 100
6=5 L 1500 - 110 L2
611 6 1200 - 120
6-19 14 1200 - 88
6=25 11 1300 - 68
T-1 16 1700 - 58
T-15 8 1500 - 90
T=23 7 1400 - 120
8-6 - 1200 - 30 6.2
8-1k - 1200 - 65
8-20 - 1600 - 33
8-.28 12 1700 - 91
9=k 10 1600 - 79 < 3.6
9«11 10 1600 - 56

Results less than reporting limit are indicated by a (=).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued

HW-80991

1963

Date 7131

Revorting
Limits 3

EltoEia

9-19
9-25
10-1
10-9
10-15
1023
10-29
11-6
11.20
11-26 1
12-4
12-18
12.26

I V1 ONCo—l

E=giF = \O I o o2 RIS ~ o |

Milk Shed Samples

Columbia Basin

1-9
1-23
247
2-20
36
3«21
4.3
Lha17
5-1
5-15
5-29
6-12
625
7-10
T-2k
8-7

I =1 =1 &\

[
i Vi FI1 wi

g+0

300

1600
1500
1200
1700
1800
1400
1400
1600
1600
1700
1600
1800
1800

1300
1500
1200
1300

780
1300
1600
1500
1300
1000
1500
1200

Units of pec/1

7065 05137

80

120

30

76
60
63
6k
73
50
58
ho
L9
54
42
8T
86

66

35
L5

50
90
91
60
5

100 120
- 130

83

p32 Sr90

100 2 3

k.5

9.7

< 15

- 9-5

18

16

Results less than reporting limit are indicated bv a (-).
No entry indicates no analysis made,
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APPENDIX C
TABLE 1 (Continued)

COMCENTRATIONS OF PADINNUCLIDES IN MILK - 1963

Units of pc/l

Date 7131 K40 Zn63 Csl37 p32 qpr90
Reporting
Limits 3 300 80 30 100 2

Milk Shed Samples

Columbia Basin (continued)

821 - 1300 140 73

9.5 - 1300 - 78 6.5
9.8 18 1500 140 63

9-17 19 1200 - 58

10-2- 6 1200 88 69 :
10-17 - 1700 120 62 < 6.6
1030 - 1500 170 86

11-13 6 1400 130 100 9.8
12-13 - 1700 - 120

12-31 -

Prosser, Benton City

1-9 - 1300 - - - b1
1-23 3

2-6 - 1500 - 56 - 5.8
2=20 < 3

3.6 - 1400 - 57 - 16
320 6 1700 - 52 -

L3 - 1300 38 - 6.6
b1t 3

5-1 - 550 55

5-15 - 1300 130 20
5-29 - 1400 - 76

6-13 - 1700 - 130

626 3 1300 - Lo

7-10 - 1400 - 160 16
T7-2h - 1400 - 150

8-7 - 1400 - 7

8-21 - 1300 - 100

95 3 1300 - 60 < T.5

Results less than reporting limit are indicated by a (=)
No entry indicates no analysis made.
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Reporting
Limits
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APPENDIX C
TABLE 1 {Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pc/l

3 300 80 30 100 2

Milk Shed Samples

Prosser, Benton City (continued)

9=-T
917
10-2
10-16
10~30
11-13
12-13
1227

59 1700 - 30
20 1600 - 68

5 1500 - 100

5 1600 - 89 < 13

6 1500 140 83

- 1500 - 110 7.3
3 1500 - 81

5 1500 - 91

ILocal Purchase - Commercial Milk

Brand A

1-T7 .
1-25
2-1
2215
3-12
3-22
4.8
Lh_22
5-9
5-27
6=l
6-11
79
7-23
8-5
8-12
9-16
9-26
10-15

3 1300 - 33 - Tal
- 1400 - 50 - 6.6
- 1400 - Ll - 5.4
- 1300 - 57 - 13
- 1300 130 - 15
- 1300 - 100
3 1400 86 110 18
- 1100 - 110
3 1200 120 86 5.9
T 1300 - 1ko
3 1300 - 110 - 15
- 1200 - 79

12 1200 - 51
L 1300 - 45
3 1400 - 78 < 11

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX C
TABLE 1 (Continued)

‘CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963
Units of pc/l

Date 1131 K40 7n65 csl37 p32 gy930
Reporting
Limits 3 300 80 30 100 2

Local Purchase - Commercial Milk

Brand A {continued)

11-21 5 1700 - 120

12.10 - 1600 - 78 < 2.6
12.30 -

Brand F

1-k L

1-7 - 1400 - - - 5.4
1-15 3

1-25. 3

2.1 10 1300 - L5 - 6.k
2-13 -

2.26 -

3-7 -

3-12 - 1500 - 49 - L7
3-22 -

3-28 -

4.8 - 14%00 - 31 - 5.0
h.o2 -

5=9 - 1500 85 - 18
5-27 - 1200 - 62

6=k - 1400 - 70 8.7
6-11 - 1400 - L7

T=9 - 1100 - 110 12
T7-23 L 1500 - 140

8-5 - 1200 - 100 - 11
812 - 1300 - 100

9-16 8 1100 - 1

9-26 - 1200 - 43

10-9 3 1700 - 110

10-15 3 1500 - 85 12
11-7 - 1500 - Ly 8.0

Results less than reporting limit are indicated by a (-),
No entry indicates no analysis made.
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APPENDIY C
TABLE 1 (Continued)

CONCENTRATIONS OF RADIONUCLIDES IN MILK - 1963

Units of pe/l

Date 1131 K‘+0 Zn65 CS]'37 P32 Sr90
Reporting
Limits 3 300 80 30 100 2 4

Local Purchase - Commercial Milk

Brand F (continued)

11-21 - 1700 - 80
12210 - 1500 - 80 5.5
12-30 - 1100 - T1

Brand H
1-7 b 1300 - 73 - 9.7
1-25 i
221 9 1100 - 58 - 10
2-15 -
3-12 5 1300 - 8e - 23
3=22 -
4.8 - 1600 - 120 - 19
Lho2 -
5=9 - 1300 190 - 29
527 - 1100 - 170
[N - 1200 - 190 26
6=11 - 1200 - 140
T7-9 - 1100 - 160 19
7-23 - 1600 - 300
8.5 - 1300 - 270 - 36
812 - 1100 - 220
9-16 - 1400 - 260
9-26 L 1100 - 260 .
10=15 - 1500 - 240 11
10-22 - 1600 - 260
11-7 < 17 1500 - 200 24
11-21 3 1500 - 210 -
12-10 - 1500 - 160 1T
12-30 5 1100 - 160

Results less than reporting limit are indicated by a (-).
No entry indicates no analysis made,
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