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SUMMARY STATEMENT

An evaluation of results obtained from the Hanford environmental
surveillance program for 1961 indicates that most of the environmental radia-
tion exposure for the majority of persons in the neighborhood of Hanford
project was due to natural sources and world-wide fallout rather than to

Hanford operations.

The principal Hanford source of environmental exposure continues to
be identified with the neutron-induced radionuclides present in reactor cooling
water discharged to the Columbia River. The primary mechanisms of expo-
sure from this source are the drinking of sanitary water derived from the

river and the consumption of fish and waterfowl which inhabit the river,

For the residents of Pasco and Kennewick, a potential exposure from
municipal drinking water was estimated as about 5 per cent and 1 per cent,
respectively, of the nationally recommended limit for the gastrointestinal
tract as the limiting body organ. For the ardent fisherman who consumed
10 pounds of local fish in 1961, a potential exposure from bone-seeking radio-
nuclides was estimated to be about 25 per cent of the appropriate limit.
Samples of 1500 ducks bagged by hunters in southeastern Washington were
analyzed. The bird having the largest amount of radioactive material of
Hanford origin would have provided, when ingested, approximately 10 per
cent of the recommended limit for bone. The average bird would have pro-

vided less than 0. 5 per cent of the limit.

The dose to the thyroid gland from ingestion of 1131 in milk (exclusive
of fallout), consumed at a rate of one quart per déy, was within applicable
limits.

The composite annual exposures, exclusive of those contributed by
recent fallout, were similar to those reported for 1960, but trends in several
Hanford sources were downward late in the year. Additional pretreatment of
the reactor cooling water is credited with these reductions in exposure

sources.
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EVALUATION OF RADIOLOGICAL CONDITIONS
IN THE VICINITY OF HANFORD FOR 1961

I. INTRODUCTION

The Hanford project is a complex of nuclear reactors, fuel fabrica-
tion plants, chemical separation facilities and research and development
laboratories®*. The project is located in southeastern Washington as shown
in Figure 1. This part of Washington is a semiarid region having an average
annual rainfall of about 8 inches. Natural vegetation in the area is sparce,
primarily suited for grazing although considerable areas have been put
under irrigation. The plant site, shown in Figure 2, comprises an area of
about five hundred square miles. The Columbia River flows throught the
area 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.

The prevailing winds are from the northwest in the plant areas with strong

drainage and cross winds causing distorted flow patterns.

The populated areas of primary interest are Richland, Pasco, and
Kennewick. Other communities in the vicinity are Benton City, Mesa, and

Othello. Altogether, about 80, 000 people live in the vicinity of the project.

During the course of its operation, the Hanford plant generates
various radioactive wastes. High level wastes are concentrated and retained
in storage within the project area. Low level wastes, for which concentra-
tion and retention are not presently feasible, are admitted to the atmosphere,
the Columbia River and to ground through controlled releases. The Hanford
philosophy governing radioactive waste disposal is described in the Hearings
on Industrial Radioactive Waste Disposal held by the Joint Congressional

Committee on Atomic Energy in 1959, (1)

*Operated for the Atomic Energy Commission by the General Electric
Company under contract number AT(45-1)-1350.
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FIGURE 1

Geographical Relationship
of Hanford Works to Pacific Northwest

AEC-GE RICHLAND, WASH.
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FIGURE 2

Features of Hanford Project and Vicinity

- C26119-1

AEC-GE RICHLAND, WASH.
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Radioactive wastes dispersed to the atmosphere and to the Columbia
River may contribute to the radiation exposures of persons living in the
neighborhood of the plant or along the Columbia River downstream from the
plant. The protection of these persons from undue radiation exposure
attributable to Hanford sources is one of the attendant responsibilities in

the operation of the Hanford facilities.

The AEC Manual Chapters(z)

Committee on Radiation Protection and Measurement (NCRP)(S), the Inter-

and the recommendations of the National

national Commission on Radiological Protection (ICRP)(4), The Federal
Radiation Council (FRC)(S), and the results of Hanford research programs
form the basis of radiation protection practices at Hanford. The recommenda -
tions of these organizations in the form of permissible limits and guides for
radiation exposure constitute criteria against which radiation exposures
estimated from the findings of the Hanford environmental surveillance pro-
gram are compared. The results of this comparison indicate the effedtive-
ness of Hanford waste control and radiation protection practices and point

out conditions requiring attention.

In this report, estimates of the continuous exposure of individuals
in the neighborhood of the controlled area are compared with the recommenda-
tions of the NCRP. These recommendations, in the form of maximum per-
missible limits to individuals are 1500 mrems per year to the GI tract,
500 mrems per year to the total body, 3000 mrems to the thyroid, and 100
per cent of the maximum permissible rate of intake in the case of bone

seekers*,

The exposures estimates can also be compared with recently pub-
lished FRC guides. This guidance, in the form of annual exposures averaged
for suitable samples of an exposed population and continued throughout life,

is 170 mrems per year to the total body, 500 mrems per year to the thyroid,

* The maximum permissible rate of intake (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 continuous exposure of occupational workers
multiplied by 2, 200 cc per day, or by 800 liters per year in the case of annual
estimates.
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32, the major bone seeker

and 500 mrems per year to bone. In the case of P
of interest at Hanford, the historical approach to the maximum permissible
quantity in bone precludes direct comparison of the MPRI to the FRC bone

dose guide.

The presentation and evaluation of the results of the environmental
surveillance program for the year 1961 is the subject of this report. Similar

evaluations for previous years have been reported. (1,6,7)

II. SUMMARY

Natural background and world-wide fallout are the primary sources
of environmental radiation exposure for most persons in the neighborhood
of the Hanford controlled area. The principal Hanford source of environ-
mental exposure is identified with the neutron induced radionuclides present
in reactor cooling water discharged to the Columbia River. The primary
mechanisms of exposure from this source are the drinking of sanitary water
derived from the river and the consumption of fish and water fowl which
inhabit the river. Hanford's contribution to environmental exposure through

atmospheric paths is generally small.

Because of uncertainties in multiple sources, paths of intake, indi-
vidual radiation exposures cannot be stated precisely. However, useful

exposure estimates may be made assuming different exposure parameters.

The composite annual exposure for a hypothetical individual whose
habits include consumption of locally caught fish at a rate of 10 pounds per
year, consumption of products from farms irrigated with Columbia River
water, consumption of water from the Pasco sanitary system and swimming
and boating on the river is estimated at 180 mrems to the GI tract, 70 mrems
to the total body and 30 per cent of the NCRP maximum permissible rate of

intake for bone seeking radionuclides.

The resident of Pasco of average dietary habits who drank water
from the municipal water system and consumed milk and other foods obtained
from local stores would likely have recieved an annual exposure on the order
of 80 mrems to the GI tract, 10 mrems to the total body and 3 per cent of the
NCRP MPRI for bone. In this case the GI tract is the organ of major interest

and the exposure amounts to about 5 per cent of the NCRP limit for individuals.
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The residents of Richland and other communities who made no use
of the Columbia River or products derived therefrom would have likely
received an annual exposure of about 5 mrems to the GI tract and total body
and less than one per cent of the MPRI for bone. The primary source of
exposure for these individuals was from world-wide fallout..

Persons consuming one liter of local milk per day would have likely
taken in (exclusive of fallout) from 10 to 75 per cent of the quantity of i3l
recommended by the FRC in their report of September 1961(5) as a guide
for average rates of intake by a suitable sample of an exposed population
group. This guidance is for normal peacetime operations and was estab-

lished with the assumption that infants would be ingesting the radioiodine.

While trends in several exposure modes were downward late in the
year, the composite exposures, exclusive of that contributed by recent fall-
out, as outlined above are essentially the same as reported for 1960,

III. ENVIRONMENTAL MONITORING PROGRAM RESULTS AND INTER -
PRETATION

Discussion and interpretation of the results of the various Hanford
environmental sampling programs follow. Data for many of the programs
are presented in the appendices, as are brief descriptions of several of the
analytical methods used in determining the amounts of radionuclides in

various samples.

A. Reactor Effluent Released to the Columbia River

Cooling water for each of Hanford's eight production reactors is
pumped from the Columbia River. This water goes thrbugh water purifi-
cation processes and then passes once thrcugh the reactors as coolant.
Although the coolant water is treated to remove suspended impurities, a
fraction of the impurities remaining are transformed into radioactive
elements during passage through the reactor and during retention in films
which form on the surface of the fuel channels and elements. Very small

quantities of uranium in the cocling water undergo fission during passage
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through the reactor and form small amounts of fission product radionuclides.
Occasionally fuel element jackets will fail releasing small amounts of fission
products to the cooling water. After it has passed through the reactor the

cooling water (reactor effluent water) is returned to the Columbia River.

Twenty radionuclides, formed principally by neutron activation,
make up 98 per cent of the radioactive material present in reactor effluent.
Over forty others, which have been measured with some confidence, make
up the remaining two per cent of the activity. The relative abundance of
these radionuclides, as adjusted to four hours postirradiation, is shown in
Table I.

TABLE I

RELATIVE ABUNDANCE OF REACTOR EFFLUENT RADIONUCLIDES

Reference Time - 4 Hours Postirradiation

Major, Minor,
90 Per Cent 8 Per Cent Trace, 2 Per Cent
Mn56 Zn69 Eul 52 131 prl4d
Cu64 | Ga72 Sml 53 Ce141 Pml 51
Na24 Sl092 W18'7 Pr142 COGO
Cr51 U239 La141 C14 prl43
Np239 I1 33 Nd149 Nd147 Rul 03
As'O v92 Lal40 ca*® sct7
Si31 Nb97 1132 Ag111 SI_90
gp91 Eul 57 Y91 CS1 37
7065 Ba140 Fe59 Sr85
p32 M099 Sr89 U238
Y90 Sm1 56 Mn54 Pu239
I135 SC46 795 AC227
v93 Cd115 Pml49 PO210
Ce143 Eulb6 Tb1 60
Pmléj"7 Ce—Pr144
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There are several ways by which radionuclides in the Columbia
River water may result in radiation exposure to humans. Among these paths
of exposure are ingestion of Columbia River water, ingestion of sanitary
water derived from the river, ingestion of fish and waterfowl which inhabit
the river, consumption of agricultural and dairy products derived from land
irrigated with water drawn from the river, consumption of certain marine
organisms, and external exposure from swimming, boating, etc. on the -

river.

B. Radionuclides in the Columbia River

Samples of river water were obtained weekly from the inlet of
the Pasco municipal water pumping plant, and fortnightly at the Hanford
Ferry and Vancouver monitoring stations. These samples were analyzed
for several radionuclides and the results of the analyses are presented in
Appendix A, Tables 1, 2, and 3. .

Many of the radionuclides formed in reactor cooling water are
short-lived and decay rapidly after formation in the reactors. In addition -
to radioactive decay, a significant fraction of the radionuclides is removed

from the water by such mechanisms as silting and uptake by river biota.

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 measured at the three locations. The
average concentrations of radionuclides measured routinely at the three

river sampling stations are shown in Table II.
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RE &Yy
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Hanford Ferry
Total Activity Represented

6 x 1070 uc/cc

2055 19 3
Other 2.7%

si%l 1.6%

cpdl
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)

239
Other 2% —/ ' ‘ \—"Np 4.5%
RE &Y P32 3,0% zn%% 3.7%

2.8% RE&Y
2%
g Other 2.2%
Pasco Vancouver
Total Activity Represented Total Activity Represented
- 1.5 x 1079 uc/ce 2.4 x 1076 uc/ce
FIGURE 3

Relative Abundance of Radionuclides in Columbia River Water
at Several Locations. Annual Averages 1961

AEC-GE RICHLAND, WASH,
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TABLE II

ANNUAL AVERAGE CONCENTRATION OF
SEVERAL RADIONUCLIDES IN COLUMBIA RIVER WATER - 1961
Units of 1079 uc/cc

Hanford
Radionuclide Ferry Pasco Vancouver
Total Beta 56, 000 11, 000 520
RE+Y 2, 000 390 24
NaZ? 9, 500 1,800 ND*
sis! 1, 000 ND ND
p32 410 260 68
Sc46 57 33 24
crdl 9,800 5,700 2,100
Mn°8 13, 000 ND ND
cu®? 15, 000 2,200 ND
Zn6% 600 340 90
As76 3,700 1,200 ND
sr89-90 7.0 5.0 2.7
sr90 0.5 0.4 0. 4
1131 18 10 ND
Np23? 5, 000 2, 400 110
Zn69m 790 130 ND
Ga'2 840 150 ND

*Not detected

The Hanford Ferry monitoring station is about seven miles down-
stream from the closest production reactor and about six miles upstream
from the point where the project boundary crosses the Columbia River.
Effluent from the reactors is not uniformly distributed across the river at
this location and measurement results vary both across the river and with
depth.
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The Pasco water plant monitoring station is at the point of first
municipal usage of the Columbia River and is about 40 miles downstream
from the reactors. The distribution of radioactive material in the river is
not uniform at Pasco due, in part, to the entry of the Yakima River some
10 miles upstream from Pasco. The Yakima influent tends to make con-

centrations of radionuclides lower on the Kennewick side of the river.

Vancouver is the farthest downstream location where river water
was routinely samples and is about 260 miles from the reactors. Further
downstream the intrusion of sea water complicates quantitative measure-
ment of the radionuclides because of the salt content and tidal movement

increases variability of results.

The seasonal variation in flow rate of the Columbia River markedly
affects the dilution of the reactor effluent. Also affected is the time taken
for a given volume of water to move from one location to another which in
turn affects depletion. The flow rate of the Columbia River at Pasco and
Vancouver for 1958 through 1961 is shown in Figure 4. The variation in
concentration of several radionuclides in the Columbia River water at
Pasco, Washington for 1958 through 1961 is illustrated in Figure 5. The
rate of transport of these same radionuclides past Pasco is shown in

Figure 6.

Although there is no known routine human consumption of untreated
river water, the potential radiation exposure from such a source may be
of interest. The calculated annual dose to the gastrointestinal tract and
total body and the combined percentages of maximum permissible (MPRI)

rate of intake for bone seekers are presented in Table III.
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TABLE III

POTENTIAL DOSE TO SELECTED ORGANS
FROM ROUTINE INGESTION OF COLUMBIA
RIVER WATER AT SEVERAL LOCATIONS - 1961%

Total Body, GI-Tract, Bone,
mrems/yr mrems/yr Per Cent MPRI
Columbia River Water
at Hanford Ferry 19° 640 2.7
Columbia River Water
at Pasco 7 180 1.8
Columbia River Water
at Vancouver 1.4 6 0.8

*Here and elsewhere in this report where the dose to particular body
organs is expressed in rem units the determination starts with a calcula-
tion of the fraction of maximum permissible rate of intake. One hundred
per cent of the maximum permissible rate of intake for the total body
is considered to result in 0. 5 rem per year to the total body. One hundred
per cent of the maximum permissible rate of intake for the GI Tract is
considered to expose the GI Tract to 1.5 rem per year. The derived
fraction of MPRI of one or more modes of exposure are compared to
these equivalent rem exposures to estimate the organ dose.

C. Radionuclides in Sanitary Water

Pasco and Kennewick are the nearest of the few cities downstream
from the plant which treat Columbia River water for use as domestic water.
Domestic water from each of the water treatment plants was sampled weekly
and analyzed for several radionuclides. The results of radioanalysis of
water from these plants are presented in Appendix A, Tables 4 and 5, and

are summearized in Table IV.
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TABLE IV

ANNUAL AVERAGE CONCENTRATION OF SEVERAL
RADIONUCLIDES MEASURED IN SANITARY WATER - 1961
Units of 1079 uc/ce

Pasco Kennewick
Radionuclide Sanitary Sanitary
Total Beta 5,100 780
RE+Y 55 14
Na24 920 140
sid3! ND * ND
p32 52 12
Sc46 ND ND
crl 4,700 2, 500
Mn 28 ND ND
cu®? 4170 130
zn69 130 14
AgT6 380 100
sr89-99 4.0 1.2
srY 0.3 0.3
1131 7.0 6.0
Np239 1, 600 130
7n 89 20 21
Ga'2 50 20

*Not detected

In both cities, the sanitary water samples were collected near the
water treatment plants. Because there is a significant flow time between
the point of sampling and most consumers, the concentrations of short-
lived nuclides in the water at the time it is consumed is less than that shown.
The decay time available varies from hours to days depending upon water

usage rates, particular location of the consumer, etc.

"V‘v
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Table V shows the apparent efficiency of the water treatment plant

at Pasco for the removal of various radionuclides.
TABLE V

DEPLETION OF SEVERAL RADIONUCLIDES IN
COLUMBIA RIVER WATER FROM TREATMENT AT THE
PASCO WATER PLANT (1961 AVERAGES)

Per Cent Depletion

RE+Y 86
Cu64 79
As' 68
p32 80
Znb9 62
Na24 49
Np239 33
cro! 18

These data include the radioactive decay of the radionuclides dur-
ing travel through the water treatment plant. The calculated annual average
dose to the GI-tract and total body and the percentage MPRI for bone from
sustained consumption of sanitary water at Pasco and Kenneiwck is pre-
sented in Table VI.

TABLE VI

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

Bone,
- GI-Tract, Per Cent
Total Body mrems: MPRI
Pasco 3 75 0.6

Kennewick 1 15 0.4
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The relative contribution of several radionuclides in Pasco sanitary
water to the calculated annual dose to the GI-tract is illustrated in Figure 7.
Short term variations and long term trends in GI-tract dose at Pasco are

shown in Figure 8.

The sharp decline in the dose rate to the GI-tract at Pasco late in
1961 was due to a decrease in the concentrations of As76 and Np239 which
resulted when additional treatment was given the reactor influent water.
This treatment consisted mainly of increased addition of alum in the clarify-
ing process which reduces the amount of parent materials from which the
As’6 and Np239 are formed. Phosphorus-32 and Zn65 were also reduced to
a smaller degree. The reduced output is expected to prevail as long as the

high alum feed is continued and reactor operating practices remain unchanged.

D. Radionuclides in Fish and Waterfowl

Species of fish which feed in the Columbia River downstream from
the reactors acquire some of the radionuclides present in reactor effluent
water. Except for suckers, whitefish usually have the greatest concentra-
tion of radioactive materials. The bulk of this material is P32 which deposits
principally in the bone but some is found in the flesh. The concentrations
of several radionuclides in different kinds of fish from different localities
are reported in Appendix A, Table 9. The concentrations of P32 in whitefish
caught between Ringold and Richland are shown in Figure 9. The seasonal

32 released from the reactor, the

variation is affected by the amount of P
feeding habits and metabolism of the fish and flow rate of the river which
determines the effective dilution of the reactor effluent. Assuming a constant
release of P32 in reactor effluent water, the level for whitefish starts to
decrease late in the year and due to cold water and limited feeding, decreases
until spring at which time increased feeding on contaminated food organisms
starts to increase the P32 content. The trend is reversed in mid-spring by
the high flow rates of the Columbia which affords greater dilution of effluent.
As the high flows recede in early summer the P32 content again increases and

a maximum is reached in late fall.
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The season for most successful whitefish fishing is from September
through February. The average seasonal concentration of P32 in the flesh
of whitefish caught between Ringold and Richland was 8 x 1074 uc P32 per
gram. Ringold is the closest fishing area available to the public downstream
from the reactors. Consumption of 10 pounds of whitefish contaih—ing an
average of 8 x 1074 Me p32 per gram would result in an intake of about 4 uc
P32. This would provide and exposure of about 80 mrems to the GI tract
and 25 mrems to the total body and about 25 per cent of the MPRI for bone.
The average concentration of Znb9 in whitefish from the same localities was
8x107°

2 to 3 mrems to the total body (critical organ) exposure.

pe per gram. The presence of 7Zn®? in this concentration would add

Migratory waterfowl such as mallard ducks, Canada geese, etc.,
which have utilized the Hanford section of the river may contain radio-
nuclides and may be harvested by hunters at a number of places. During
the 1961 waterfowl season, samples from about 3400 ducks bagged by hunters
from Washington, Idaho, Oregon and California were submitted for radio-
assay. Analyses have been completed on 1500 duck samples provided by
southeastern Washington hunters. Individual data obtained from radioassay
of waterfowl samples are included in Appendix A, Tables 10 and 11. The
data show that about one out of every 13 ducks contained concentrations of
p32 greater than the detectable level of 5 x 1079 uc per gram wet weight. Only
one out of 250 ducks contained P32 in concentration greater than 5 x 1074 e
p32

per gram. The maximum concnetration observered was 2.6 x 10'3 e per

gram. Though the chances were about 1 in 1500 of obtaining such a duck, the

P32 in this amount would have

person consuming 750 grams of duck containing
consumed about 2 uc P32, This amounts to about 12 per cent of the MPRI

for bone seeking radionuclides.

E. Radionuclides Entering the Pacific Ocean

The rate of transport of radionuclides past Yancouver may be used
as an index of the quantities of certain radionuclides entering the Pacific
Ocean from the Columbia River. The annual average rate of transport of

selected radionuclides is given in Table VII.
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TABLE VII

ANNUAL AVERAGE RATE OF TRANSPORT
OF SELECTED RADIONUCLIDES PAST VANCOUVER

curies per day

Radionuclides 1961 1960
P32 29 17
crol 840 850
Znb9 44 38
Np239 67 72

An equilibrium exists in the ocean for these radionuclides in the
sense that the rate of addition through the river system corresponds to the
rate of decay of the radionuclides which have previously entered the ocean.
If a constant rate of entry into the ocean equivalent to that indicated by the
1961 Vancouver data is assumed, then the equilibrium values amount to
about 600 curies of P32, 220 curies of Np239, 33, 000 curies of Cr51, and
14, 000 curies of Znb9,

F. Radiozinc in Marine Organisms

Zinc-65 is the only radionuclide of reactor effluent origin which
has been found in sufficient abundance beyond the mouth of the Columbia
to be of radiological interest. The oyster has been found to contain more
7Znb9 than other sea food organisms. (6) Oysters grown in Willapa Bay were
regularly sampled and analyzed for 7n®2 and other radionuclides. Individual
results of oyster sampling are tabulated in Appendix C, Table 4. The aver-
age concentration of 17 samples involving 34 pints of oysters taken through-
out the year was 8 x 1079 uc Znb? per gram. Consumption of oysters containing
this amount of Zn®2 at a sustained rate of one pound each week would lead

to an exposure to the total body of about 12 mrems per year.
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G. Radioactive Wastes Released to the Atmosphere

Air-borne radionuclides at Hanford are primarily associated with
process vessel off-gases and building ventilation air from the chemical
separations facilities. This gaseous waste is released to the atmosphere
through 200 foot high stacks after removal of some 99 per cent of the radio-
active materials present. Under normal operating conditions the ventilation
air from reactor and laboratory buildings contain comparatively minor

amounts of radioactive materials.

Air-borne radioactive material can contribute to human exposure
through such pathways as inhalation, ingestion of leafy vegetables upon
which the material has deposited, and milk from cows which have grazed
on affected pasture.

The radionuclide of principal interest in process off-gases is 1131.

Continuous measurements of the release of 1131 from the separations facil-
ities are made. Results of such measurements are presented in Appendix B,

131

Table 11. The average daily emission rates of I and several other radio-

nuclides for the year are shown in Table VIII.

ABLE VIII

AVERAGE EMISSION RATES OF SEVERAL
RADIONUCLIDES FROM SEPARATIONS PLANT STACKS - 1961

Ave_rage
Radionuclide f/ncll:rsmn,
1131 0.7
Zr-Nb2® 0.005
Rul03 0. 003
Rul06 0. 005
celdl 0. 006

Ce144 <0,01
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Earlier measurements have shown that emission rates of the rare
earth and yttrium group are about 0. 02 curies per day; Sr89 about 0. 004

curies per day, and sr90 apout 0. 0005 curies per day.

The rate of release of 113! in units of curies per seven days is
illustrated for 1961 in Figure 10. IL.ocal operational guides for stack releases
are developed from the anticipated contamination levels in foodstuffs, and,
in response to increased emphasis on lower rates of intake of 1131 for humans,
the local operational guide was reduced from 10 curies per week to 2 curies
per week averaged over a year's time. The lower limit hopefully will be
such that 1131 from Hanford sources in locally produced milk will not exceed

an annual average concentration of 10 WMC per liter.

H. Radioactive Particulates in the Atmosphere

Air sampling stations maintained by the Hanford project include
those located at Benton City, Kennewick, Pasco, Richland, Seattle, Spokane,
Walla Walla, and Yakima in Washington; Meacham and Klamath Falls, Oregon;
Boise and Lewiston, Idaho; and Great Falls, Montana. The sample filters
are changed weekly by cooperating agencies and sent to Hanford where they
are analyzed for the number of radioactive particles and for total beta activity.
Individual measurement results are presented in Appendix B, Tables 1 and
2. The concentration of beta emitters in filtered air from several locations
are shown in Figure 11 for the past few years. The geographical location

of these sampling stations are also shown.

For the first eight months of 1961 the activity in off-site air samples
continued to be from old world-wide fallout which had depleted to a level
of about 0. 06 uuc B per cubic meter of air. The measurements made at
the Hanford station had continued to indicate a level of about 0.3 uuc B per
cubic meter of air since fall of 1959, With the resumption of nuclear test-
ing by the USSR in September 1961, the activities on air samples increased
sharply. The average value observed for the period September through
December 1961 was 6 yuc B per cubic meter of filtered air for all sampling
locations including Hanford. This amount is quite similarto values observed

- at the peak of fallout from nuclear testing in late 1958.
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While the activity on air filter samples are not used in exposure
determination, these samples serve very well in illustrating the trends

in atmospheric contamination.

I. Radionuclides in Native Vegetation ~

.Some of the radioactive material released to the atmosphere is
deposited on the ground or on vegetation as local fallout. Radioiodine, in -
particular, can contribute to human exposure through ingestion of leafy
vegetables upon which it has deposited and ingestion of milk from cows which
have grazed on affected pasture. Grazing animals can also receive radia-
tion exposure through similar paths. Usually a program appropriately
oriented in terms of human exposure will insure against harmful exposure

of animals.

In the past, considerable sampling and radioassay of native vegeta-
tion was done both locally and as far away as Spokane and Portland. This )
survey established contamination levels for native vegetation and was also
used as a gross indicator of concentrations of radionuclides to be expected -
in milk and leafy vegetables. Emphasis has been changing toward separate
sampling and radioassay of milk and other foodstuffs with the result that
the monitoring of native vegetation has been considerably reduced both in
extent and frequency of sampling. The remaining program is primarily for
the study of deposition patterns of radioactive contaminants close to the

plant facilities.

Detailed data obtained in 1961 on radionuclides in native vegetation

are presented in Appendix B, Tables 4 through 10.

The I131 associated with fallout from USSR Nuclear Testing was the '
only significant deposition on vegetation in 1961, The peak concentrations
occurred in late October to early November and amounted to about 4 x 107°

131 had decayed at most locations )

Me 113‘1 pér gram. By early December the I
to less than 1.5 x 1076 uc per gram. Other radionuclides of fallout origin such
as Ba-Lal40, zr-Nb?% Rul93-106 ,n4 cel®1 144 yere on the order of

107440 1073 Lc per gram at peak concentrations and are decaying slowly.
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J. Concentrations of I131 in Beef Cattle Thyroids

Late in 1960 assay of thyroids of cattle slaughtered for beef at
Pasco, Washington was initiated. Since the concentration of 1131 in the
thyroids is expected to be several orders of magnitude higher than in the
pasture grass or in milk, it may become advantageous to estimate concen-
trations of I131 in milk and on leafy vegetables from the thyroid samples
when the levels in the milk and vegetables are otherwise too low for practical
measurement. Additionally, knowledge of cattle thyroid exposure may be

developed from the thyroid data.

Data obtained from the cattle thyroid program .for 1961 are pre-
sented in Appendix B, Table 12, The measurement results are illustrated
in Figure 12, Thyroid burdens vary widely due to differences in feeding
habits, location of residency, etc., prior to slaughter. The increase in
concentrations of 113! in the thyroids in late 1961 was again the result of

fallout from nuclear testing.

K. Radioiodine in Air

Measurements of 1131 concentrations in air were made routinely at
several communities adjacent to the plant. Results of these measurements
for 1961 are presented in Appendix B, Table 3 and results for the past few

years are summarized in Table IX.
TABLE IX

AVERAGE IODINE-131 CONCENTRATIONS IN ATMOSPHERE

Concentrations in

Distance from Units of 10_14 uc/ce
Location Separation Stacks 1959 1960 1961
Benton City 20 miles 15
North Richland 21 miles 6. 4
Richland 23 miles 7.9 3.0

Pasco 32 miles 13 2.3
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The communites listed in Table IX lie within a 45 degree sector southeast

to south of the separations centers.

The radioiodine present in the fallout from recent USSR nuclear
testing contributed little to the small amounts of 1131 measured in air at
the aforementioned locations. Under usual circumstances the amount of 13l
in inspired air is small and the thyroid dose to man from this source is of
marginal significance. The annual dose to the thyroid estimated from this

source was less than one millirem.

L. Radionuclides in Milk and Agricultural Produce

The radioactivity of local agricultural produce can be influenced by
deposition of air-borne radionuclides on the ground or vegetation or by
irrigation of food and forage crops with water containing reactor effluent
radionuclides. Generally, the local source of air-borne radio-nuclides is
considered to be the chemical separations facilities; however, under certain
conditions the ventilation stacks of the reactors or laboratory areas could

become the source of interest.

There is no farming within about a 20-mile radius of the separations
facilities and under most meteorological conditions this distance affords
good dilution before the radioactive effluents reach farming areas. Most
of the irrigated land in the vicinity of the Hanford plant is irrigated from

the Yakima River, or with water taken out of the Columbia above the project.

The Ringold farms and the Riverview District of Pasco, which are
about 15 and 30 miles downstream from the reactors, respectively, take
water from the river and some of the reactor effluent radionuclides are
traced through the irrigation processes to milk and produce. The Ringold
farms involve about a dozen people working about 500 acres of land. Fruit
and milk are the principal products of these farms with only limited produc-
tion of vegetables or meat. The Riverview farming area is composed of
less than 3000 acres and has 20 to 30 families. Most of the farms are

small, with milk, fruit and some vegatables as principal items of produce.
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These areas are about 20 miles east and 30 miles southeast, respectively,
of the chemical separations facilities, (see Figure 2). Another area fre-
quently samples is the Benton City area on the Yakima River, about 20 miles

south of the separations facilities.

With the exception of milk obtained from local farms which are irrigated
with Columbia River water, the radionuclide content of milk available in the
Tri-City area appears typical of that reported by the US Public Health Service
in their Radiological Health Data Quarterly Reports for sections of the country
with similar rain fall. Data concerning radionuclides in milk analyzed locally
are contained in Appendix C, Table 1.

90

Hanford analysis of milk known to be of local origin showed Sr¥"~ con-

90 per liter. The average

centrations ranging from less than 2 to 6 uuc Sr
concentration measured in 50 samples was 3 HucC sr90 per liter of milk,
which ranks among the lowest in the Nation. The sr99 content of milk ana-

89 137 .

lyzed is illustrated in Figure 13. The concentration of Sr™" and Cs in

milk analyzed at Hanford was usually below the detection level of 4 puc Sr89
per liter and 30 uuc Cs137 per liter. World-wide fallout is the principal
source of these radionuclides in milk. No significant increases of the above
radionuclides in milk are expected before Spring 1962,

Irrigation water pumped from the Columbia River is the source of
P32 and Zn65 in the milk of cows which had grazed on irrigated pasture. For
dairy farms in the Ringold and in the Pasco areas the average concentrations
of Zn65 in milk were 0.7 pyuc per gram and 0.5 uudc per gram, respectively,
and the average concentrations of P32 were 0,7 yuc per gram and 0. 6 uuc
per gram, respectively. The concentration of zn%% and p32 measured in
local milk are illustrated in Figures 14 and 15, respectively. Neither Zn65
nor P32 was positively detected in milk distributed through commercial

outlets in the Tri-City Area.

At a consumption rate of one liter of milk per day the '"fallout' nuclides
would contribute an average annual dose of about 1 mrem to the GI tract, 2

mrems to the total body and about 2 per cent of the MPRI for bone. The
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‘additional exposure to the few individuals drinking milk from the Ringold
area is calculated as about 10 mrems to the GI tract, 4 mrems to the total
body and about 2 per cent of the MPRI for bone.

31 .
were made in
131

In addition to the above nuclides, measurements for I1
all milk samples. Measurements results obtained in 1961 on I in milk are
illustrated in Figure 16. Before the USSR nuclear tests the concentration of -
1131 in milk from local farms was usually below the reporting level of 50 uuc
1131 per liter. There were, however, a few samples which contained measur-
able amounts and because of these the pretest average was probably no less
than 10 nor more than 60 uuc 1131 per liter. Consumption of this milk at a
rate of one liter per day for one year would imply an exposure of from 7 to
40 mrems per year to the 20 gram thyroid of the standard man. At one liter
per day, an exposure of from 70 to 400 mrems per year to the 2 gra[m thyroid

of an infant is implied.

31

An improved technique for the measurement of I1 in milk was

employed beginning in early October. This technique, using about 3 gallons

of milk and a resin column exchange technique, resulted in a new detection

1131

capability of about 1 puc per liter of milk.

Fallout from the USSR testing caused the concentrations of 1131 in

b S —

I

milk to increase sharply for a short time. The maximum concentration observed

locally was on November 2 and amounted to 1500 uuc 1131

131 in th_gzallout an?i because of the onset

131

per liter of milk.
Because of radioactive decay of the I

of winter and increased dry feed for the cows, the concentration of I in milk

131

from local farms had decreased to about 2 uuc per liter by late December.

Experience of the past few years indicated that under normal plant
operating conditions local produce contains very small quantities of radionuclides.
This was again substantiated by a minor amount of sampling of foodstuffs in
1961. The fallout from USSR testing in the fall of 1961 was late enough in the
year as to be of little importance in terms of produce contamination other than

milk.,

'/



HW-71999

-40-

AON*

120

1961 - MITIAL Ul 1¢T-9UIPO]
9T HHNDIA

jdag Sny Amnp aung Lew

1rady

HITIN Ut I
€T
£yiqede)) juswIaInseay

og
Jd€ L7 Jag Ag gL ag

ol -: (4

D [BIOJIWIWIO))

Ly uotusg O
MITAISATY @
produrty O

T () swreg 100

yrwry Surjzodey ueyg, SserT
$1INSIY JUSUWSINSBI W

0e 01 ogdL

oIt {4

q O
o}

o]

[eXe)

0t

00T

000T

ST 3O I9YTT/ (g (1 Ortrt

AEC-GE RICHLAND, WASH.



-41- HW-71999

As a means of estimating dose from ingestion of local produce a com-
parison with milk is expedient. The dose to different body organs is developed
assuming a consumption rate of 1 liter of milk per day containing the annual
average concentrations of the important radionuclides. A dose of equal
magnitude is then taken as the assumed exposure from produce. This approx-
imation is adequate in times of little fallout on plant emissions because the -
dose involved is small and the associated error does not appreciably alter
the estimate of total exposure received from all sources. This approach also
appears consistent with estimates made by.others for various parts of the

(8)

country.

As an estimate of intake of 1131 from leafy vegetables, the concentra-
tions on pasture grass were taken as representative. The average concentra-
tion of 1131 on paéture grass prior to fresh fallout was about 2 x 107 Ue per
gram. Assuming a consumption rate of 60 grams of leafy vegetables per
day during the assumed four month growing season, the average annual daily

131

intake would amount to about 4 uuc I This implies an annual exposure of

about 3 mrems to the thyroid of a "standard man'"

A small amount of local produce was sampled and radioassayed dur-
ing the 1961 growing season. Results of these measurements are presented
in Appendix C, Table 3. '

M. External Radiation

Estimates of the combined exposure from external sources in the
vicinity of the Hanford project were made from measurements with ionization
chambers stationed above the ground surface and in the Columbia River,
Measurements over the ground indicated that the annual exposure for 1961
was about 130 mr, which is essentially the same as that reported for 1960,
Virtually all of this radiation originates from natural background and any
addition from Hanford sources is not readily discernible. Measurements of

external radiation in 1960 and 1961 are illustrated in Figure 17.
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The exposure rate in the river is higher, however, because of the
presence of gamma emitters, especially Na24, in the reactor effluent. In
the vicinity of Richland, the average dose rate measured in the river during
the months of April through October was about 2.5 mr per day; upstream
near the Laboratories and Fuel Preparation Area 2.8 mr per day, and near
Kennewick about 0.9 mr per day. For a person swimming or boating in the
river in the vicinity of Richland for as much as 240 hours during the year,

exposure from the river as a source would amount to about 25 mr.

N. Radioactive Wastes Released to Ground

Chemical separations processes account for nearly all of the liquid

and solid radioactive waste sent to ground.

Solid wastes involving small quantities of radionuclides are packaged,
placed in trenches and buried. At these arid burial locations, moisture from
rain or snow is retained in the upper several inches of the soil and is
absorbed by plants. It evaporates by capillary action and rarely, if ever,
reaches the ground water. Hence, there is no mechanism available for

transporting the contaminants to the water table.

The liquid wastes are disposed of by various means depending on the
radioactive contents. ''High level wastes'', normally containing activity of
100 uc per cc or more, are neutralized and stored in concrete tanks lined

with steel. "Intermediate level wastes'', containing activity of approximately

5x 1079 pc per cc to 100 uc per cc, are sent to underground cribs from which

waste can percolate into the soil. ''Low level wastes"

, usually containing less
than 5 x 1,0'5 Mc per cc, are sent to depressions in the ground where they have
formed surface ponds. The areas selected for liquid waste disposal have soil

with good capacity for storage for depths of 150 to 350 feet above ground water,

The prevention of significant quantities of radiologically important
radionuclides from reaching ground water and ultimately the Columbia River
is an important objective in local waste disposal practice. For this reason

wells have been drilled in and around crib and tank storage areas to detect
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leaks in the tanks and any radionuclides which have reached the ground
water. The radionuclides present in ground water have historically been
associated with liquid waste sent to cribs. Figure 18 shows the probable

(9)

extent and concentration of radioactive materials in the ground water.

The total quantity of radioactive materials sent to ground (storage
tank contents excluded) since plant start-up is estimated as 2.5 x 106
curies. Because of radioactive decay, the current total in the ground is
estimated as 2.1 x 109 curies. In order of abundance the bulk of this
material is Cs137, Srgo, and RulOS.

nuclides are present.

Only minor amounts of other radio-

About two years ago, research work performed at the Savannah
River Plant identified tritium as a product of U235 figssion. The yield was
established as about one tritium atom per 104 fission events. In 1961 a
program was initiated at Hanford to determine the tritium content of the
ground water in the vicinity of the Chemical Processing Areas. The contam-
ination pattern in the ground water was found to be very similar to that of
other beta emitters which is illustrated in Figure 18. Concentrations in the
ground water ranged from 5 x 1072 Juc per cc near the crib disposal sites

to 2 x 1070 M c per cc several miles from the sites.

IV. AGGREGATE EXPOSURE FROM ENVIRONMENTAL SOURCES

Because individual dietary habits, periods of occupancy and so forth
are rarely known, individual exposures cannot be stated precisely. How-
ever, by assuming ingestion rates for various foodstuffs, and making other
assumptions a useful assessment of radiological conditions may be made.
This assessment is also useful for identifying waste disposal practices

which warrant particular attention.

Several modes of radiatioh exposure are illustrated for different
groups of the local population in Figures 19, 20, and 21 for the GI tract, bone
and total body, respectively.
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The exposure postulated for different groups is represented by blocks
"whose height is an indication of the dose received and whose width is an
épproximation to the number of people so exposed. In the case of exposure
through drinking water it is assumed that each resident of the city consumes
2. 2 liters per day of water taken at the treatment plant. Some reduction in
exposure could be expected at different points in the city due to radioactive
decay during transit time in the water mains. The water intake of 2. 2 liters
per day is the intake of ''standard man'' and is convenient in terms of compar-
ison against MPC. It is doubtful that the whole population of either Pasco or
Kennewick consumes this much water a day. This consumption may, however,
be normal for a few individuals since it can be acquired in 8 to 10 cups of

coffee per day.

In the case of exposure from consumption of fish the individual catches
and consumption rates are unknown. For purposes of this illustration, 1, 000
persons are assumed to be the more ardent and successful fishermen each of
whom consumes 10 pounds of local fish per year. A creel survey to provide
data on fishing pressure and the catch and disposition of fish for individual
fishermen was initiated with the Washington State Game Department in mid
1961. About 500 fishermen had been contacted by the end of 1961 and had given
the game protectors their estimates of annual catch and consumption. Survey
returns covering at least one year are considered necessary before an adequate

assessment of the local fishing harvest can be made.

The exposure from eating farm produce and milk from land irrigated
with river water is also assumed to involve about 1, 000 people. The ingestion
rate is assumed to be one liter of milk and one kilogram of fresh farm
produce per day. The amounts of radionuclides in farm produce and milk,
other than 1131, generally are considered to be of less significance than the

fish or drinking water.

Exposure from consumption of Pacific Coast sea food is illustrated on
the basis of ingestion of one pound of Willapa Bay oysters per week, since

oysters contain more Zn%2 than other common sea foods.
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If the exposures are summed in a manner which would tend to maxi-
mize the total dose, estimates for the year of about 180 mrems to the GI
tract, 70 mrems to total body and 30 per cent of the NCRP maximum permis-
sible rate of intake for bone seeking radionuclides are obtained. For the
majority of Pasco residents neither consumption of fish nor recreational use
of the river would be a significant source of exposure. The annual exposure
for this group would be about 80 mrems to the GI tract, 10 mrems to the
total body and 3 per cent of the NCRP MPRI for bone. In this case the GI
tract is the organ of major interest and the dose amounts to about 5 per cent

of the NCRP limit for persons in the neighborhood of controlled areas.

The residents of Richland and other communities who made no use
of the Columbia River or products derived therefrom would likely have
received an annual exposure of about 5 mrems to the GI tract and total

body and less than one per cent of the MPRI for bone.

V. CONCLUSIONS

Evaluation of results obtained from the radiological surveillance
program for the Hanford environs for 1961 showed no unusual conditions
attributable to Hanford operations. The results indicate that (1) releases
of radioactive wastes to the atmosphere and to the Columbia River were
adequately controlled, and (2) most of the exposure received by the vast
majority of people in the Hanford environs was from natural sources or
world=wide fallout rather than from Hanford operations. However, P32
concentrated by edible fish from the Columbia River can be a significant
source of exposure for people who eat them in quantity. Studies are in
progress both to better define the importance of P32 in fish and to arrive
at ways to reduce the discharge of this and certain other radionuclides to

the Columbia River,
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VIII. APPENDIX A

RIVER AND RELATED SAMPLE RESULTS
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APPENDIX A
TABIE 3

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN COLUMBIA RIVER WATER
AT VANCOUVER, WASHINGTON - 1961

Units of 1079 pc/cc of Water

Date RE+Y p32 crol 7005 np239
1-10 23 100 3,100 37 52
1-2k 190 3,100 170 70
2-7 25 140 2,900 100 110
2-21 14 110 1,800 100 130
3-1h4 16 91 1,400 130 110
3-28 Lo 160 2,000 150 190
L-17 T7 180 2,500 160 230
k25 13 87 2,300 130 130
5-9 23 65 2,000 120 180
5-23 21 48 1,300 9% 330
6-6 18 ol 760 35 1ho
6-20 28 28 1,400 110 150
T-12 11 23 1,400 110 120
7-28 26 20 1,200 100 76
8-8 < 2.7 11 1,200 37 39
8-29 Th 18 1,400 160 28
9-19 < 2.8 18 2,300 26 55
10-3 4.8 22 2,500 17 36
10-17 < 2.8 21 Lost <1 Lost
10-31 < T.9 b3 2,800 <28 60
11-1k <1 38 2,400 < 20

11-29 12 51 3,300 27 30
12-13 Lost 76 3,400 43 L3

No entry indicates no analysis made.
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APPENDIX A
TABIE 7

ESTIMATED RATE OF TRANSPCORT FOR SEVERAL RADIONUCLIDES IN
COLUMBIA RIVER WATER AT VANCOUVER, WASHINGTON - 1961

Units of curies/day

Date P32 crod Zl:16'5 1\@239
1-10 29 900 11 15
1-2h4 50 820 4s 19
2-7 52 1,100 37 41
2-21 50 810 I 59
3-1k4 36 550 51 k3
3-28 79 990 75 ok
b1t 78 1,100 70 100
L-25 36 940 53 53
5-9 35 1,100 65 98
5-23 L 1,300 oL 320
6-6 38 1,200 56 220
6-20 33 1,600 130 170
T7-12 13 790 62 68
T7-28 10 580 49 37
8-8 3.5 380 12 12
8-29 503 k10 L7 8.3
9-19 3.7 480 5.4 11
10-3 1.8 540 3.7 7.8
10-17 4.6 Lost <24 Lost
10-31 12 810 < 8.1 17
11-1h 8.7 550 < 4.6

11-29 11 o 6.1 6.7
12-13 18 790 10 10

No entry indicates no analysis made.
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APPENDIX A
TABLE 9

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCIE OF WHITEFISH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of puc/g

Total 65

Date Beta p3° Zn 5o AsTO crot Np= 37

Reporting
Limits¥* 2 5 5 100 10 10

Priest Rapids

n
\O
[
N

3-29
3-30
3-30
3-30
4-18
6-26
6-26
6-26
6-26
6-26
6-26
6-27
6-27
6-27
6-27
6-27
6-27
6-27
6-27
6-27
T-27
T-27
T-27
=27 -

8-15 Total Beta

8-15 Discontinued
8-15

8-15

8-15

8-15

8-15

8-15

8-15 <
8-15 1

(@)

oW
[@¢]
1

1 340

w
[ R R I I T I I BN I s W e )W e o X eo)
N o

[ T A% I R R R A D D T I T T RN - U o I |
(W8]
]

o
B o
o3

1

Ut

oW,

110

| S R o AN N S R A D D R D Y S R B TR B ¢ o 2 B TR |

l__l
*.._J

35

[ R T |
| I T T S T |
| I S R R T A O I R D |
' T T TR T TR TR U NS SN W N W T NN NN SN SN SN R B |

A1 0 1h

L N N I I D e |
1

.9 -
12 - - -

O\ o

* Results less than the reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX A
TABIE 9 (Continued)

' CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCIE OF WHITEFISH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS IOCATIONS - 1961

Units of uuc/g

Total

Date Beta p32 05 g6 a7 et po
Reporting

Limits* 2 5 5 100 10 10
Priest Rapids (Continued)

8-16 - - - - -
8-16 - -

8-16 - - - - -
8-16 - - - - -
8-16 - - -
8-16 - - - - -
8-18 16 - 260 - 18
8-18 11 - 300 160
8-18 180 21 - 220 - Lk
8-18 1,000 86 - 540 29
8-18 9.5 14 - 350 - 40
8-18 1k - 370 - 31
8-18 9.4k - - 330 - 36
9-19 6.1 13 - - 10
9-21 2.2 29 - - - -
9-21 - - - - -
9-21 - - -
9-21 - - - - -
11-20 <2.8 9.0 - - - -
11-20 3ko 58 - - - 31
11-20 < L4.6 16 - - - -
11-20 400 45 - 120 - 38
11-20 880 90 - 360 14 89
11-20 1,800 150 - 190 150
11-20 160 58 - - 41
11-20 75 6h - 11

Entire Fish

12-11 - 8.1 : - - -
12-11 - - - - - -
12-11 - 7.5 - -
12-11 - 6.4 - - -

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



Date

Reporting
Limits¥*

-68 -

APPENDIX A
TABIE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF WHITEFISH TAKEN FROM THE
COLUMBIA RIVER AT VARTOUS TOCATIONS - 1961

Units of puc/g

Total

HW-T71999

Priest Rapids (Continued)

Entire Fish

12-12
12-12
12-12
12-12
12-12
12-12
12-12

Hanford

] ] ] ]
FEREEFEFEEFEFEERE

1
e = I
HHEMERDOOO

—4—4—@—4~J—4~JO\O\Onf\n\nv1v1;‘F‘#’#‘#’#ﬂr

Beta P32 , Zn65 Sch6 As76 Crsl Np239
2 5 5 100 10 10
30 L9 - - -
2.1 7.1 - - 11 -
- T2 - - - -
82 170 - - 12 -
- 58 - 10 -
37 8.6 69 6.0 - -
Li 26 k3 - 380 -
110 73 100 11 1,000 -
97 Th 28 - - -
19 11 26 - - -
340 290 52 5.1 - - 22
160 110 95 8.5 270 - -
2.6 14 37 - 140 - -
51 37 35 - 150 -

96 51 61 7.5 330 - -
56 34 45 - - - 10
3.0 20 Lo - 230 - -
11 2.1 4o - - - -
6l 51 56 - - 15 -
Ly 29 Lo - - - -
70 61 54 - - 10 -
39 37 10 - - - -
180 180 11 - - - -
110 110 62 - - - -
56 36 50 - - - -
140 130 85 - - 13 -
100 ol 65 - - - -

* Results less than the reporting limit are indicated by a (-).
- No entry indicates no analysis made.
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APPENDIX A
TABIE 9 {Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCIE OF WHITEFISH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of upc/g

Total

Date Beta p32 755 56 agT0 crol Np23?
Reporting

Limits¥* 2 5 5 100 10 10
Hanford (Continued)

8-2 160 150 43 - - - -
8-2 21 19 7.1 - - - -
8-2 27 15 68 - - - -
8-2 15 9.6 5.0 - - - -
8-2 55 55 5.5 - - - -
8-2 280 300 65 - - 11
8-3 110 110 32 - - - -
8-3 17 6.2 - - - - -
8-3 150 130 78 10 - - -
8-3 210 180 ol - - - -
8-3 81 63 ko - - 19 -
8-3 53 L Lo - - - -
8-3 250 230 63 - -
8-3 600 680 70 - 23
8-24 150 150 30 6.5 - 19
8-2k4 290 290 L5 10 - 33
8-24 240 2ko L5 - - Ls
8-2k 390 360 51 7.5 - 53
9-7 180 180 48 7.3 - 17 35
9-7 270 330 56 6.5 - - 14
9-7 270 210 13 - - - -
9-7 180 200 39 5.0 - - -
9-7 650 640 62 6.1 - - 21
9-7 370 350 5k 10 - - 14
9-7 200 130 10 - - - -
9-7 310 280 50 - - 10
10-10 840 860 63 - k10 13 130
10-10 410 400 48 - 330 10 71
10-10 500 460 81 - 580 15 91
10-11 120 110 Ny - 190 11 Ls
10-11 460 470 65 - 240 11 56
11-6 610 Analysis 59 - - 48
11-6 67 discon- 18 - - - -
11-6 580  tinued sl - - Ly

% Results less than the reporting limit are indicated by a (-).
. No entry indicates no analysis made.
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APPENDIX A
TABIE 9 (Continued)

CONCENTRATIONS OF :SEVERAL RADIONUCLIDES IN
MUSCLE OF WHITEFISH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS IOCATIONS - 1961

Units of upc/g

Total

Date Beta P32 Zn65 Scu6 AsT6 crot Np239
Reporting '

Limits* 2 5 5 100 10 10
Hanford (Continued)

11-6 1,100 Analysis 89 - - 80
11-6 560 discon- 59 - - 45
11-6 1,600 tinued 78 - - 91
11-6 700 72 - - 56
11-6 510 6k - - - 48
11-6 3ko 65 - - - 29
11-6 1,100 78 - - 66
12-5 590 69 - 200 20 43
12-5 210 88 - 240 10 28
12-5 830 110 5.6 570 10 ol
12-5 650 170 5.4 640 ol 89
12-5 780 210 - 820 16 100
12-5 410 100 7.4 290 22 58
12-5 1,200 450 19 1,500 140 190
12-5 150 460 12 1,200 93 220
12-5 1, 400 370 27 2,000 190 230
12-5 1,800 450 23 2,100 160 250
12-5 2,100 380 13 920 110 260
12-5 1,200 3ko 11 890 100 170
12-5 1,500 730 1k 1,100 150 220
12-5 1,300 L50 8.1 470 Lo 18
12-5 2,000 450 7.2 730 T2 230
12-6 600 130 - 220 32 61
Richland
6-13 9.1 4,0 - - - - -
8-1 290 330 48 12 - - 11
8-1 26 23 - - - - -
8-1 170 170 18 5.8 - - -
8-1 51 Lo 58 18 - -
8-1 70 63
8-1 170 160 15 8.3 - - -
8-1 90 92 13 - - - -

* Results less than the reporting limit are indicated by a (-).
. No entry indicates no analysis made.
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APPENDIX A
TABIE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN

MUSCLE OF WHITEFISH

TAKEN FROM THE

COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of upc/g

Total

Date Beta p32  g05 5
Reporting

Limits* 2 5 5
Richland (Continued)
8-1 300 270 85 8
8-1 62 62 . 5.0 -
8-1 T7 66 12 -
8-1 97 100 11 -
8-1 380 360 32 -
10-2 230 2ko 63 -
10-2 290 290 54 -
10-2 1,200 1,200 110 -
10-2 960 920 85 -
10-2 1,700 1,500 93 -
10-2 29 15 ko -
10-3 330 320 h 9
10-3 140 130 53 8
11-29 380 380 90 -
11-29 1,h00 1,Lk00 220 5
11-30 620 600 8k -
11-30 290 260 130 -
11-30 1,200 1,200 2ko 7
11-30 1,300 1,300 210 -
11-30 2,000 1,900 200 5
11-30 1,400 1,500 220 -
11-30 1,600 1,500 210 -
11-30 1,600 1,600 200 -
11-30 1,800 2,000 200 -
11-30 1,300 1,400 210 -
11-30 1,800 1,900 230 7
11-30 1,700 1,900 220 -
11-30 1,800 770 190 7
Ringold
L-6 170 140 87 16
h-6 8.7 - 7.5 -
L-6 21 16 25 -

¥ Results less than the reporting limit
. No entry indicates no analysis made.

46 As76 Cr51
100 10
.6 -
- 19
.6 - 2k
T - 16
11,000 36
.6 9,100
8,100 19
7,200 1,100
.3 10,000 20
9,000 22
9 T,900 34
5,100 12
12,000 29
10,000 22
8,700 22
3,800 22
.7 16,000 27
19,000 21
.3 28,000 22
540 15

are indicated by a (-).

HW-T71999

§p239

10

200
150
500
550
580
490
540
540
550
410
660
810
810

17



Date

Reporting
Limits¥*

-79-

APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCIE OF WHITEFISH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of wupc/g

Total

HW-71999

Ringold (Continued)

L-6
L-7
4-28

L-28

428
428

J
)
@

L S T T

1
WWW NN DD OOV N
P RPWOWOWO\O®

P®EOEMPEETITT 199~ &

10-30
10-30
10-30
10-30
10-30
10-30
10-31
10-31
10-31

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

Beta p32  gn65 g6 pgTO crt e
2 5 5 100 10 10
85 65 48 19 - -
170 14 110 13 - 16 11
87 T8 - 14,000 19 60
200 190 56 6.2 1,600 38
220 210 67 9.4 8,700 12 51
180 160 70 8.1 9,500 12 63
370 3L 70 8.0 12,000 - 120
17 5.0 4o - - -
21 1h 52 - - - -
38 220 57 - - 15
29 14 60 - - 14
9.4 6.5 - - - -
23 7.5 20 - - 10
9.0 2.9 - - - - -
3h 25 17 - -
38 25 4o - - - -
23 12 12 - 21
720 670 98 - - 51
410 410 63 7.8 67
Loo 410 56 - - 110
580 590 87 - 11
230 290 27 - - -
110 110 67 11 - 120
1,200 1,200 7.1 - - 60
14 180 14 7.2 - b
530 430 60 6.4 - - 23
670 600 78 7.6 - 170
660 540 100 - - - 4s
920 750 93 - - - 60
2,500 1,900 110 - 140 160
600 L70 76 - - - 43
1,100 1,100 83 - - 56
400 320 56 - - - 20
1,100 900 93 5.9 - - 51

. No entry indicates nc analysis made.
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APPENDIX A
TABIE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF WHITEFISH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of ppc/g

Total

Date Beta P32 Zn65 Scu6 As76 Cr51 Np239
Reporting

Limits¥* 2 5 5 100 10 10
Burbank

4-20 4o 30 65 7.3 -
10-5 150 150 26 - - -
10-5 220 210 53 - - - -

¥ Results less than the reporting limit are indicated by a (-).
. No entry indicates no analysis made.
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APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF SUCKERS TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

. Units of ppc/g

HW-T1999

Total

Date Beta p32 Zn65 Scl*6 AsT6 Cr51 Np239
Reporting

Limits¥ 2 5 5 100 10 10
Priest Rapids

(Coarse Scale)

3-29 7.8 - 6.6 - Ty

3-29 8.7 - -

3-29 14 - -

3"‘30 7-8 2.5 8.0 -

3-30 12 3.6 1k -

5-1 - - - - - - -
o-1 - 19 70 - - -
5-2 - 12 L2 - - - -
5-2 - - - - -

6-27 - - 16 - - 19 -
8-16 - 3.0 29 - -
9-18 - - 5.2 ‘ - -

9-19 - - 31 -

9-21 - 9.8 - -

10-18 - 680 T - Lho 20 ™
10-18 - 27 - - 290 20 73
10-18 - L, 300 310 - 1,100 760
10-18 - 1,000 100 - 250 190
11-21 - < 3.5 - - - -
11-21 - < 2.2 - - - - -
12-12 - - & - - - -
12-12 - - Ly - - - -
Hanford

(Coarse Scale)
. 13 7.0 - -
Ll 38 Lo 25 - 220 -
-k 93 T 58 - -

5L 36 2k 26 -

5-4 2ko 180 20 - 590 - L

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



-15- HW-T1999

APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF SUCKERS TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of ppc/g

Total
Date Beta p32 7n65 gc6 AsT6 crol Np239
Reporting |
Limits* 2 5 5 100 10 10

Hanford (Continued)

5=l 120 92 19 - 210 - 30
5-4 33 19 48 - - -

5=k 110 87 L3 - 210 - 2k
6-16 16 7.8 36 - - -

6-16 140 150 LL - - - -

6-16 11 6.1 - - - 15 -

6-16 270 270 L2 - - 12 15
6-16 530 500 340 - 21
6-16 310 410 150 - - - 20
T-11 190 170 56 - - - -

T-11 140 130 50 - - - -

T-11 150 140 ol - - 16 -

7-11 1,300 1,200 43 - - 33
7-11 53 T 9.9 - - 16 -

9-5 2, 400 2, 400 78 21 - 12 5L
9-7 2,600 2,400 79 7.3 - 81
10-11 1,900 1,700 80 9.2 - 10 L5
10-11 1,200 1,200 37 6.5 - - 29
10-11 1,200 1,000 4s 7.8 - 20 30
11-7 990 ‘ 89 - - 61
11-7 510 52 - - 31
11-7 570 53 - - 33
12-6 370 160 - 150 - 35
12-6 570 110 - 150 12 Lo
Richland

(Coarse Scale)

4.6 17 6.2 68 6.9 -

L7 53 L2 11 - - - -

-7 81 65 100 9.7 - -

L7 56 Lo 82 6.8

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



-76- HW-T1999

APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF SUCKERS TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of uuc/g

Total

Date Beta p32 7065 5clt6 AsT6 crol Np239
Reporting |
Limits* 2 5 5 100 10 10

Richland (Continued)

L7 140 120 Th 6.3 - - -

6-13 35 2k 56 - - - -

6-13 210 190 79 - - - -

6-13 110 100 83 - - 13 -

6-13 350 320 78 - - 11 -

8-1 1,000 980 T - - 60 23
10-2 730 680 55 - - 20
Ringold

(Coarse Scale)

5-8 24o 230 36 6.3 6,400 * 16 130
5-9 15 2.4 e 5.2 < 25

5-9 1,100 960 '35 8.0 4,900 13 2ko
T-5 87 81 29 - - - 11
7-6 68 2.2 - - - -

8-23 - 3.0 29 - -

8-28 1,500 1,500 68 - - 79
8-29 970 810 63 - - 230
8-31 670 670 L1 - - 22
8-31 890 900 38 - - 29
8-31 1,400 1,300 53 - - 130
10-30 450 370 66 - - - 22
Burbank

(Coarse Scale)

4-20 T.7 - 15 -

4-20 11 - 16 - - -

4-20 21 140 54 -

L-20 8.4 - 17 - -

4-20 Lo 270 58 -

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



-7 - HW-T1999

APPENDIX A
TABIE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF SUCKERS TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of upc/g

Total
Date Beta p32 7065 Sclt6 AsTO crol Np239
Reporting
Limits* 2 5 5 100 10 10

Burbank (Continued)

5-12 140 120 110 8.1 -

5-12 8.4 - L5 6.0 280 - 11
5-12 13 k.5 31 - -

6-22 70 L6 100 - - -
8-8 79 69 26 - -
8-9 61 ol 49 - -
9-12 120 150 22 - - - -
9-12 88 110 26 - - -
9-12 63 88 6.6 - - - -
9-12 580 720 34 - - 27
10-5 130 120 28 - - -
10-5 290 270 43 - -
11-13 65 61 24 1,600 - 39
11-13 180 170 L4 2,400 - yel
11-13 82 85 38 2,300 - 39
11-13 120 98 Lo 2,100 Iyg
11-13 100 88 30 1,900 36

Priest Rapids
(Fine Scale)

T-27 - - - 18
9-19 - 530 Ll - 18
9-21 - 2,600 57 - 110
9-21 - 2.3 - - - - -
10-18 - 410 80 310 300
11-21 - 11 18 - - - -
11-21 - < 2.2 - - - -

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



-78- HW-T1999

APPENDIX A ,
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF SUCKERS TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of ppc/g

Total

Date Beta p32 7065 5ckb AsT6 Crol NpZ3?
Reporting ‘

Limits¥ 2 5 5 100 10 10
Hanford

(Fine Scale)
Lo 450 510 100 6.2 - - .59
Lol 150 140 ok 8.8 760

L=l 4140 380 210 13 14 L7
Lol 420 k50 280 9.9 1,600 - 36
Ll 410 400 130 8.2 1,200 34 13
6-16 310 320 150 - - - 15
8-3 920 970 70 - - 29
9-7 6,900 6,800 8k 16 - 220
9-7 100 3,900 86 - - 110
9-7 3,300 3,200 61 15 - 130
10-11 2,400 2,400 160 13 - 28 70
10-11 2,400 2,300 110 13 - 10 61
11-7 2,800 85 - - 160
11-7 2, 300 120 - - 130
Richland

(Fine Scale)
6-13 130 120 58 - - - -
8-1 2,400 2,400 17 5.5 - 29 68
10-2 900 880 93 - - 24
10-3 1,100 1,200 70 - - - 29
10-3 720 720 4o 8.0 - 13 17
10-3 1,200 1,100 5 8.7 - 13 26
Ringold

(Fine Scale)
7-6 o7 86 - - - - -
T-6 L60 590 oL - - 22

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



_79- HW-T1999

APPENDIX ‘A
~ TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF SUCKERS TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of ppc/g

Total

Date ; Beta p32 Zn65 Scl*6 AST6 Cr51 N2239
Reporting

Limits* 2 5 5 100 10 10
Ringold (Continued)

T7-6 260 230 87 - - - 15
8-31 580 580 97 5.3 - 160
Burbank

(Fine Scale)
8-8 290 390 63 2k
8-8 590 600 62 9
9-12 370 400 48 - - ol
9-12 250 340 57 - ol
9-12 580 680 L7 - - 38
9-12 350 550 34 - - 23
10-5 730 750 88 - 15
10-5 390 370 37 - -
10-5 510 500 L1 - - 10
11-5 1,300 1,400 96 1,400 - 260

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



-80-

APPENDIX A

TABLE 9 (Continued)

‘CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN

SHINERS (ENTIRE) TAKEN FROM THE

COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Total

Date Beta
Reporting

Limits¥*

Priest Rapids
6-26 6.3
8-1kL 0.054
9-21 30
10-16 1,800
Hanford
L3 1,100
4h-3 1,200
5=l 1,300
6-16 110
8-3 16,000
10-10 11,000
10-10 12,000
11-3 4,000
11-3 6,200
Richland
LT 800
9-29 12,000
12-1 3,400
Ringold

5-9 2,400
7-6 630
10-30 7,600
10-30 6,900

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

p3z

830
1,100

Units of upc/g

Zn65 Scl+6 AsT6
5 5 . 100
1,300 120 -
1,400 120 -
1,500 130 < 3000
820 33 150

No entry indicates no analysis made.

HW-T71999

el np239
10 10
140 510
100 580
71 8T
L3 810
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APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
SQUAWFISH (MUSCLE AND/OR ENTIRE FISH) TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of upc/g

Total

Date Beta p32 7n65 56 pgTo crol
Reporting

Limits* 2 5 5 100 10
Priest Rapids

3-30 T.5 - - -

3-30 18 - -

3-30 L.6 3.7 - - -
3-30 18 - - -
3-30 31 - - - 110

5-1 - 3.8 - - 330 -
5-1 - 3.8 - - -
5-2 - 2 5.6 - - 10
6-27 - - - 14
6-27 - 5.6 6.6 - - 13
6-27 - - 8.2 - - 17
T-27 - - - - - -
7-27 - - -

=27 - - -

7-27 - 35 36

T-27 - - -

8-1k4 0.15
8-15 96 3k - -

9-18 - 3.5 - - -
9-18 - 5.7 - - -
9-18 - 7.2 - - - -
9-18 - - - - 13
9-19 - 2.7 8 - -
11-20 - < 2.7 - - -
12-12 - - - - - -
Hanford
L-3 29 15 63 - 570 -
43 L5 13 52 - 440
4.3 22 5.8 an - -

* Results less than the reporting limit
No entry indicates no analysis made.

are indicated by

a (-).

HW-T71999

wp239

10

[ I I |

15
21
25

29
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APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
SQUAWFISH (MUSCLE AND/OR ENTIRE FISH) TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of upc/g

Total

Date Beta P2 znf5  sctb asTO crol w23
Reporting
Limits* 2 5 5 100 10 10

Hanford (Continued)

4-3 29 11 62 - -

L-3 11 - 6.9 - 300 -

5=k 9.6 2.7 27 - -

5=l 15 6.3 36 - k50 - -
5=l 28 13 68 - 22
6-15 Ly 39 37 - - 17 -
6-15 19 55 64 - 120 35 -
6-15 52 33 150 - - 21 -
T7-11 52 37 27 - - - -
7-11 100 T0 32 - - 13 -
8-3 120 110 39 - - - -
8-3 32 25 37 - - - -
8-3 130 k70 76 - -
8-3 59 51 25 - - -
8-3 34 26 33 - - -
8-2k 310 300 50 - - Ll
82k 240 250 L3 7.6 - - 11
9-5 10,000

9-7 1,600 1,400 100 9.3 - 51
10-10 9,800

10-10 180 190 k9 - 280 13 34
10-10 93 100 2k - 100 - 18
10-10 160 170 L7 - 350 23 Lo
10-10 290 270 70 - 340 18 5k
10-10 550 480 97 - 700 28 110
11-7 100 53 - - - -
11-7 220 6L - - 15
12-5 79 80 - 17
12-6 16 20 - - -
12-6 150 120 - 120 - 17
1z2-27 <L.2

% Results less than the reporting limit are indicated by a (-).
No entry indicates no. analysis made.
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APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
SQUAWFISE (MUSCLE AND/OR ENTIRE FISH) TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of uuc/g

Total

Date Beta P32 Zn65 Scu6 AST6 crol Np239
Reporting

Limits* 2 5 5 100 10 10
Richland

6-13 33 22 40 - - - -
6-13 37 28 33 - - 13 -
6-13 8.7 2.2 29 - - - -
6-13 73 Lost 55 - - 17 -
8-1 Lo ks 42 - - - -
8-1 37 33 19 - - - -
9-29 9,200

9-29 930 980 36 -

9-29 340 330 17 -

9-29 260 250 14 -

10-2 210 200 15 -

10-2 220 210 14 -
Ringold

L-6 38 15 170 12

L-7 15 3.6 5T -

L 21 9.3 90 7.1

L7 L8 27 51 - -
L7 23 4.9 120 11

5-8 17 3.5 52 8.9 8,600 20 1,200
5-8 10 L.h 8.6 - -

5-8 19 14 12 - 620 15

5-9 2,800

7-5 34 21 22 - - 20
T-5 20 11 41 - - 20
7-5 16 13 - - - 28
7-6 16 11 2k - - 11
T-6 34 25 31 - - 1T
8-23 24o 190 42 - - 110
8-23 270 230 57 - - 86
8-23 190 180 33 - - 96

% Results less than the reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
SQUAWFISH (MUSCLE AND/OR ENTIRE FISH) TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of ppc/g

Total

Date Beta p3a Zn65 Sc46 A376 Crsl
Reporting

Limits* 2 5 5 100 10
Ringold (Continued)
8-23 270 2ko 29 - -

8-28 1,200 1,300 68 - -

10-30 160 120 39 - - -
Burbank

5-12 7.8 - 14 - 11
5-12 4.8 - 12 -

5-12 5.3 - 11 - -
6-22 140 7.5 36 - - 10
6-22 33 17 31 - - 11
6-22 11 2.9 23 - - -
6-22 12 5.3 25 - - 19
6-22 15 2.7 36 - -
T-25 2.4 14 -
T-25 3.0 63 - - -
T-25 0.51 7.5 5.8 - -
7-25 3.5 T3 L6 -
T-25 0. 34 3.5 29 - -
8-8 66 3.3 37
8-8 51 20 - -
8-8 140 38

9-12 160 160 Y2 -
10-k4 6,000
10-5 7.9 6.6 - -

11-1k4 1,700

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

HW-T1999

7p239

10

99
160



-85- HW-T1999

APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
CRAPPIE (MUSCLE AND/OR ENTIRE FISH) TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of~ppc/g

Total

Date Beta p32 706 5c*6 AsTO crot Np239
Reporting

Limits* ‘ 2 5 5 100 10 10
Burbank

5-11 8.5 2.5 20 - -

5-12 8.5 - 18 - -

5-12 3.9 - - - -

5-12 6.1 - 19 - -

5-12 7.0 - 14 - -
6-21 16 3.7 27 - - 20 -
6-21 13 3.6 29 - - -
6-21 17 4.2 26 - - - -
6-21 11 3.0 31 -
6-21 16 - 27 - -
6-21 11 2.1 20 - - 13 -
6-21 Lost Lost 19 - - 27
T7-25 4.6 110 22 - 25
T-25 5.3 120 6.3 -
8-8 1ko 4.3 28 - 20
8-8 260 10 29 51
1

0-5 140 130 27 - -

* Results less than the reporting limit are indicated by a (-).
No entry indicates no analysis made.
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APPENDIX A
TABLE 9 (Continued)
CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
PERCH (MUSCLE AND/OR ENTIRE FISH) TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961
Units of ppc/g
Total
Date Beta EEE Zn65 ‘ Scu.6 As76 L crol Np239
Reporting
Limits* 2 5 5 100 10 10

Burbank
4-19 7.3 - Lo - - -
L-19 16 - 23 -
L-19 8.9 - L6 - -
k-19 8.4 - 28 -
k-20 14 4.0 5k - -
6-21 82 L8 89 - - -
6-21 29 17 37 - - 15 -
T-25 k.5 100 37 - -
8-8 150 130 2l - ‘ 29
8-9 150 160 32 - -
9-12 280 290 65 - 11
9-12 460 530 120 - -

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



Pid

Date

Reporting
Limits¥*

-817-

APPENDIX A

TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN

MUSCLE OF CHUB TAKEN FROM THE

COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of ppc/g

Priest Rapids

3-30
3-30
9-18
9-18
9-18
9-19
9-19

Richland

6-13
6-13
6-13
6-13

Ringqld
T-6

Total
Beta p32 7065 5cktb
2 5 5
14 15 11 -

6.4 5.9 -

- 3‘9 7t -

- 8.2 -h3 -

- 5.1 - -

- 6.9 -

- TH0 69 -
66 48 25 -
37 23 110 -
93 73 99 -
TL 55 8L -
19 12 14 -

No entry indicates no analysis made.

As76

100

570

CrSl

10

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

HW-T71999

10

22

31



-88- HW-T1999

APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF CHISEIMOUTH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of puc/g

Total

Date Beta EEE Zn65 Scu6 AST6 crol Np239
Reporting
Limits¥* 2 5 5 100 10 10

Priest Rapids

3-30 23 4.2 110 9.5 9,100

3-30 17 3.5 55 -

3-30 38 - 100 8.0 130

3-30 27 9.2 100 7.3

3-30 58 k.2 25 - 460

5-2 - 82 43 -

5-2 - 6.1 29 - - -
T-27 - - 18 13
T-27 - 35 100 20
T-27 - 150 52 20
T-27 - - - - - - -
9-19 - 3,600 T0 - 160
9-19 - 2,900 130 - 230
9-21 - 1,500 43 - 36
10-18 - 450 73 - 380 140
10-18 - 140 34 - 260 - 45
10-18 - 820 130 600 230
10-18 - 14,000 1,000 - 4, koo 4,800
10-18 - 730 110 - 430 210
Hanford

L-b 280 - 260 110 7.6 1,100 - 22
4 57 39 110 7.8 -

Lol 51 31 140 7.9 -

-l 51 18 160 12 -

Lk 200 180 100 7.5 -

5.4 540 LLo TO - 920 - 100
5=k 660 560 140 11 450 - 140
6-16 180 150 120 - , - -
7-11 75 58 68 - - - -
7-11 220 200 75 - - - -

% Results less than the reporting limit are indicated by a (-).
No entry indicates no analysis made. '
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APPENDIX A

TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN

MUSCLE OF CHISEIMOUTH TAKEN FROM THE

COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of puc/g

Total

Date Beta p32 7065 5c#6 SO
Reporting

Limits* 2 5 5 100
Hanford (Continued)

8-3 1,700 1,700 200 5.7 -
10-11 2,600 2,700 110 12 -
10-11 2,500 2,400 120 610 -
10-11 1,700 1,700 100 130 -
10-11 2,200 2,100 93 - 340
10-11 3,300 3,100 270 - 380
Richland

L7 2,300 1,700 140

LT 140 110 210 15

L7 210 190 170 14

8-1 1,400 1,300 81 - -
8-1 400 330 61 - -
8-1 1,300 2,000 ol - -
8-1 2,600 2,200 96 - -
8-1 870 720 110 - -
10-3 2,300 2,200 120 - -
10-3 2,500 2,500 140 9.8 -
10-3 2,900 2,800 78 - -
10-3 2,600 2,800 L2 5.2 -
10-3 1,600 1,600 59 -
Ringold

L7 140 96 3,000 22

L7 320 240 180 14

L7 190 150 190 15

T-6 39 29 TO -

7-6 53 52 P! - -
T-6 270 260 69 - -
T-6 500 5T0 51 - -

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

No entry indicates no analysis made.

Cr51

10

12
2l

13

280

43
11

12

28

HW-T1999

N2239

10

530

L3
230
340

200

'h7
1k
82
2k
52

°9
29

16

11

19
32
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APPENDIX A .
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF CHISELMOUTH TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of gpc/g

Total .

Date Beta EEE Zn65 Scu6 AST6 Crsl Np239
Reporting ‘
Limits* 2 5 5 100 10 10

Ringold (Continued)

8-28 4,500 4,300 130 - - 630
8-28 6,100 5,200 160 7.2 - 480
8-28 4,600 4,600 110 5.3 - 260
8-28 2,500 2,300 100 - - 160
8-28 3,700 3,900 90 6.5 - Loo
Burbank

L-20 28 38 140 13 ' -
L-20 29 11 140 9.7

4-20 23 6l 180 15 -
4-20 n 36 190 13

k-20 92 62 18 - - -
5-12 22 6.1 130 9.0 1,300 -

5-12 15 - 89 6.3

6-22 100 81 90 - - 30 -
6-22 22 9.4 32 - 14

6-22 11 - 23 - - 17 -
6-22 150 110 140 - - -
9-12 390 460 Th - 68
10-5 3,800 3,400 130 - - 87
-10-5 - 1,300 1,300 o1 - - - 53
10-5 1,700 1,600 110 - - €6
10-5 2,400 2,500 130 - - - 98
11-1k4 150 200 110 - 2,600 - 160
11-1k 150 150 26 - 1,300 - 53
11-15 110 88 61 - 400 - 25
11-15. 710 760 110 1,100 - 130
11-15 580 600 75 860 - 99
11-15 750 T60 110 970 - 140
11-15 770 790 120 - 270 160
11-15 510 550 120 - 520 99

* Results less than the reporting limit are indicated by a ().
No entry indicates no analysis made.
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APPENDIX A

TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN

MUSCLE OF CARP TAKEN FROM THE

COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of upuc/g

Total

Date Beta p32 Zn65 Sc
Reporting

Limits¥ 2 5 5
Priest Rapids

3-29 8.4 2.4 - -
5-2 - 18 130
Hanford

Ll L6 L1 300 17
Ll 26 10 81 6
5=k 37 19 150 8
5-4 9.2 3.9 150 -
6-16 32 13 140

6-16 26 15 55 -
T-10 18 10 71 -
7-10 260 230 17 -
8-3 360 340 62 -
9-5 400 300 81 20
Richland

6-13 17 4.8 120 -
Ringold
8-28 190 210 60
8-28 1,500 1,400 160 -
Burbank
L-19 2k 11 140 12
4-20 8.0 2.0 45 -
L-20 25 6.0 120 10
L-20 25 8.5 220 16
k-20 34 2.9 360 29

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

No entry indicates no analysis made.

L6 AsTE
100
1
6 360
0

11

22

HW-T1999

13
13

61
290

16



Date

Reporting
Limits¥
Burbank

Ui\

E
%
o
H

1
[4¥]
—

\O o
ju
aV]

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

L,
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APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF CARP TAKEN FROM THE

COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

Units of ppc/g

Total
Beta p32 7065 sclt6  pgTh crot
2 5 5 100 10
18 - 150 10
7.8 2. 12 - - -
6.4 - - - - -
0.97 22 19 -
1.2 25 63
3.5 T2 170
2.2 52 150
58 4o 230
110 ol 60
60 2.0 53 -
28 - 130 -
150 6.4 Lo -
500
30 Lo 62 - -
230 380 100 ‘ -
50 - 5k 110
150 240 150
53 L6 51 - -
32 17 120 - -

. No entry indicates no analysis made.

HW-T1999
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APPENDIX A
TABLE 9 (Continued)

CONCENTRATIONS OF SEVERAL RADIONUCLIDES IN
MUSCLE OF SMALL MOUTH BASS TAKEN FROM THE
COLUMBIA RIVER AT VARIOUS LOCATIONS - 1961

> Units of upc/g

Total

* Results less than the reporting limit are indicated by a
No entry indicates no analysis mede.

Date Beta p32  gnb5  gcMb  pgT6 crt
Reporting
Limits* 2 5 5 100 10

Hanford

Lk 11 b1 22 9.4

T7-11 13 6.1 26 - - -

T-11 14 9.2 25 - - -

T-11 370 390 5T - - -

T-11 100 100 35 - - -

9-26 650 710 60 - -

9-26 1,500 1,500 8k - -

Richland

L7 11 2.4 22 -

L7 1k 3.1 23 - - -

k-7 12 2.7 33 - -

9-29 8, 300

Ringold

L-28 11 L.y 16 - 1,500

4-28 20 12 23 - 1,900 -

L-28 16 8.0 21 - 1,800 -

L-28 14 8.1 19 - -

L-28 19 9.2 31 - 1,900 -
o~ Burbank

6-22 10 2.6 12 - - -

6-22 16 L.5 31 - - -
. 6-22 34 22 35 - -

T-25 5.4 1ko 37 -

10-5 290 290 15 - -

(-).

HW-T1999

15

24
38

20
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APPENDIX A
TABLE 10

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pc/g

Date Specie Beta P32
Reporting Limits 5 5

Benton City

10-15 Widgeon - -
10-14 " - -
10-1k " L _
10-28 " - -
11-4 " -
11-4 "
11-4 . -
11-4 " -
10-15 Teal - -
10-15 " - -
10-28 " -
11-k " - -
11-4 " - -
11-4 " - -
11-k " - -
11-k " - -
11-23 " -
11-4 Shoveler - -
11-h Scaup - -
S 11k Pintail - -
10-15 Mallard - -
10-14 "
10-1k4 " - -
10-14 " - -
10-14 " 18 17
10-1k " - -
10-15 "
10-15 " 20 21
10-15 "
10-15 " - -
10-15 " - -
10-15 " 6.4 -
10-15 " - -
10-15 " - -
10-15 " - -
10-15 " - -
11-k4 " - -
11-4 " - -
11-b " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS

IN WATERFOWL HEADS HARVESTED AT VARIOUS

LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS

Date

Units of 107 uc/g

Specie Beta
Reporting Limits 5

City (Continued)

Benton

11-4
11-k4
11-L
11-4
11-4
11-4
11-k
11-4
11-4
11-4
11-4
11-13
11-13
11-13
11-13
11-13
11-13
11-23
11-23
11-23
11-23
11-23
11-23
1l2-1
11-5
11-5
11-5
11-5
10-15
10-15
11-4

Mallard -

Golden Eye, American -
1i} t n

Golden Eye, Barrow ~ -
" " "

Gadwall -
1t

Bufflehead -

Bepo North Pond

10-14

Teal < L5

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.

HW-T1999
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 107° uc/g

Date Specie Beta 3z
Reporting Limits 5 5

Burbank

10-15 Wood Duck 1k

10-15 Widgeon

10-15 " -

10-15 " -

10-15 " - -
10-15 " - -
10-28 " -

11-15 " 5.1

11-15 " - -
11-15 " -

12-10 " - -
12-10 " :

10-15 Teal -

10-15 " -

10-23 " 7.3

10-15 " - -
10-15 " - -
10-15 " - -
10-15 " - -
10-28 " -

11-15 Shoveler -

10-2k4 " : - -
10-15 " - -
10-24 Scaup 16

10-15 " < 5.8

10-15 " - -
11-18 " - -
11-18 " _ - -
10-28 Ruddy Duck -

10_28 A\ " -

10_28 " 1" -

lO _28 11 11 - -
10_28 1" " - -
10_28 " 1" - -
10-2k4 Pintail - -
10-28 " - -
10-28 " -

10-28 0ld Squaw - -

10 _28 1 " -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pe/g

Date Specie Beta p3e

Reporting Limits 5 5
Burbank (Continued)

10-15 Mallard -

10-15 "

10-15 " -

10-15 " -

10-23 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-15 " - -
10-15 " -

10-15 " - -
10-15 " - -
10-15 " - -
10-15 " - -
10-15 " - -
10-15 " - -
10-28 " -

11-18 " - -
12-10 "

12-10 "

12-16 "

12-16 "

12_16 1" - -
12-16 "

12-16 "

12-16 "

12-16 " - -
12-21 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particuler analysis has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p32
Reporting Limits 5 5
Burbank (Continued)

10-24 Golden Eye, American
10-24 Golden Eye, Barrow
11_18 " 1t .n
11_18 " " " - -
10-~15 Canvas Back . - -
10-15 Bufflehead - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
11-18 " - -

Byron Pond

11-5 Pintail - -
10-1k4 Mallard - -
11‘5 1 - -
11-28 " - -
11-28 "
11-28 " - -
11-28 "
12-21 "
l2-21 " - -
12-21 " - -
12-21 "
12-21 "
1l2-21 "
12_5 "
12_5 "
12_5 1 . -
11-5 Bufflehead - -

Columbia River

11-8 Widgeon 5.6

Results less than reporting limit are indicated by a (=),
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 ue/e

Date Specile Beta p32
Reporting Limits 5 5

Connell

10-22 Mallard - -
10-22 " - -
10-22 . " - -
10-22 " -
10-22 " - -
10-22 " -

Eureka

10-28 Widgeon - -
10-28 " - -
10-28 " - -
11-k " - -
11-2 " - -
11-2 " - -
11-2 " - -
11-25 " -

11-25 " - -
11-25 "

10-28 Pintail - -
11-4 " - -
11-4 " - -
11-4 " - -
11-12 " - -
10-28 Mallard - -
10-28 " -

10-28 " -

10-28 " -

10-28 " -

10-28 " -

10-28 " -

11-4 " -

11-4 " -

11-k4 " -

11-k " - -
11-4 " - -
11-4 " - -
11-k " - -
11-4 " - '

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pc/g

Date Specie Beta p32

Reporting Limits 5 p)

Eureka (Continued)

13-k Mallard - -
11 -k " -

11-k " -

11-4 " -

11-k " -

11-12 " -

11-12 " - -
11-12 " - -
11-12 " -

11-12 " - -
11-12 " - -
11-12 " -

11-12 " - -
11-12 " - -
11-12 " - -
11-12 " - -
11-12 " -

11-12 " - -
11-25 " - -
11-25 " - -
11_25 ‘ " -

11-25 " - -
11-25 " -

11_25 1 - -
11-25 " - -
11-25 " -

12-17 " - -
12_17 n .

12-17 "

12-17 "

12-17 "

12-17 "

12-13 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta
Reporting Limits 5 5
Finley

12-9 Widgeon

12_9 11

12-26 "

10-22 Mallard

10-22 " -

10-22 " -

10-22 " -

12_9 1

12_9 "

12-26 "

12-26 "

12-26 "

12-26 "

12 _26 1" - -
12-26 " - -
12-26 " - -
12-26 " - -
12-26 " - -
12-26 "

12-26 "

Horse Heaven

10-27 Widgeon 10
12_9 1"

12-9 1

12_9 "

12_9 1

12_9 "

12-9 1

12-9 1"

12-9 1

10-27 Mallard

Ice Harbor
12-17 Mallard - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A

HW-T1999

TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p32

Reporting Limits
Kahlotus

10-28 Widgeon
10-21 Teal
10-2L Mallard
10-21 "
10-21 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "

Kennewick

10-14 Mallard
10-1k "
10-1k4 "
10-1k "

Kiona

10-1k4 Widgeon
10-1k "
10-14 "
10-14 "
10-1k "
10~1k4 "
10-14 "
11-13 Teal
11-13 "
11-13 "
11-13 "
11-13 "
11-13 "
11-13 "
12-16 "

Results less than reporting limit are indicated
No entry indicates that the particular analysis

p >

5.0 -

by a (-).
has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p32
Reporting Limits 5 5

Kiona (Continued)

10-14 Mallard - -
10-14 " - -
10-16 " 14 -
10-16 " - -
10-16 " - -
10-16 " - -
10-16 "

10-16 " 14

10-16 " -

10-16 " -

11-13 " -

11-13 " -

11-13 " -

11-13 " -

11-13 " -

11-13 " -

11-13 " 6.4

11-13 " -

11-13 " -

12-16 "

12-16 " - -
12-16 "

12-16 "

12-16 "

Mabton

12-25 Bufflehead - -
12-25 Teal

12-25 Mallard

12-25 " - -
12-25 " - -
12-25 "

12-25 "

12-25 Bufflehead - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A

HW-T1999

TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Date

McNary

10-30
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
12~k

10-30
10-30
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-21
10-30
11-2

11-2

Units of 10=0 uc/g

Specie

Widgeon
"

Teal
1

Shoveler

1"

Scaup
Ruddy Duck
1" "

1" 1
Pintail
Mallard

13

Reporting Limits

A

ANANANANNA

VANARVAN

Results less than reporting limit are indicated
No entry indicates that the particular analysis

Beta p32
5 5

[ab)

T\ NI ONOYONON O
O OoOFANNFwu

6.0

5.1

6.6
21

6.0

i\t \n \Nn
N0 N w

vy a (-).
has not been completed.
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APPENDIX A

HW-71999

TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS

IN WATERFOWL HEADS HARVESTED AT VARIOUS

LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961
Units of 1077 uc/g

Date

McNary (Continued)

11-2

11-2

11-2

10~28
10~-28
10-28
10-28
10-28
10-28
10-28
10-28
10-28
10-28
10-28
10-28
10-28
10-28
10-28
10-21
10-21
10-21
10-21
10-21
12-4

12-4

11-4

11-k4

11-4

11-4

10-21
10-21
10-21
10-21
10-21

Specie
Reporting Limits

Mallard
"

n

Mallard
1

Beta EEE
5 5
6.0 -
6.6
13 13
T.0
12
50 54
5.4
b1
13
9.3
o8
< 6.7
< 8.2
< 8.4
L1 37
< 6.3

Results less than reporting limit are indicated
No entry indicates that the particular analysis

by a (-).
has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 uc/g

Date Specie Beta P32

Reporting Limits
Mesa

10-15 Widgeon
10-15 "
10-15 "
10-15 "
10-15 "
10-15 "
10-15 "
10-15 "
10-15 "
10-22 "
10-28 "
10-28 "
11_5 1"
11-11 "
12-1 "
12-1 "
12-1 "
12-1 "
12-1 "
12-1 "
10-15 Teal
10-15 "
10-19 "

11-5 " <
11-4 " <

10-15 Shoveler
10-15 "
10-19 Pintail
10-28 "
11-4 Merganser
10-15 Mallard
10-15 "
10-15 "
10-15 "
10-15 "
10-15 "

Results less than reporting limit are indicated
No entry indicates that the particular analysis

p) 5

21

Ji\n
- =

8.5

by a (-).
has not been completed.
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APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta P32
Reporting Limits 5 5

Mesa (Continued)

10-15 Mallard -

10-15 " -

10-15 " -

10-15 " -

10-15 " -

10-15 " -

10-18 " 13

10-18 "

10-22 " -

10-22 " -

10-22 " -

10-22 M -

10-22 " -

10-22 " -

10-19 " - -
10-19 " - -
10_19 1] - -
10-19 " < 5.3

10-19 " < 6.2

10-19 " - -
10-19 " - -
10-19 " 7.7

10-19 " - -
10-28 " - -
10-28 " 7.2

10-28 " - -
10-28 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -
10-28 " - -
10-28 "

11_5 1t - -
11_5 " - -
11_5 1" -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWI, HUNTERS - 1961

Units of 1077 uc/g

Date Specie Beta p32
Reporting Limits 5 5

Mesa (Continued)

11-5 Mallard - -
11_5 1" - -
11_5 1 - -
11_5 " - -
11_5 " -

11_5 fn -

11_5 1" - -
11_5 1 -

11_5 " -

11-4 " -

11-4 "

11-4 " - -
11-4 " -

11-k " -

11-k " - -
11-k4 " - -
11-4 " - -
11-4 " - -
11_5 " - .
11_5 n -

11-5 " < 8.5

11_5 " -

11_5 11

11-11 "

11-11 " - -
11-11 " - -
11-11 " - -
11-11 " -

11-11 " -

11-11 " - -
11-11 " - -
11-11 " -

11-11 " - -
11-17 "

11-17 "

11-17 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF EETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p32

Reporting Limits
Mesa (Continued)

11-17 Mallard
11-17 "
11-17 "
11-16 "
11-16 "
11-16 "
11-16 "
11-27 "
11-27 "
11-27 "
11-27 "
11-2k4 "
11-2k4 "
11-24 "
12-1 "
12-1 "
12-1 "
12-1 "
12-1 "
12-1 "
12-1 "
12-1 "
10-28 Bufflehead

Othello

10-21 Widgeon
10-21 "
10-28 "
10-28 "
11_5 "
11_5 "
11-4 "
11_5 "
11-11 "
12-2 "
12-2 "

Results less than reporting limit are indicated
No entry indicates that the particular analysis

5 5
8.6

32 30
11

" 6.2 i
by a (-).

has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta P32

Reporting Limits
Othello (Continued)

12-9 Widgeon
12-27 "
10-22 Teal
10-22 "
10-22 "
10-22 "
10-22 "
10-28 "
11-11 "
11-11 "
11-11 "
11-18 "
11-18 "
l2-2 "
10-22 Shoveler
11-4 Pintail <
11-11 "
12-2k "
12-27 "
10-15 Mallard
10-15 "
10-15 "
10-15 "
10-15 "
10-~15 "
10-15 "
10-21 "
10-21 "
10-21 "
10-21 "
10-21 "
10-21 "
10-21 "
10-21 "

Results less than reporting limit are indicated
No entry indicates that the particular analysis

> p)

200 200

11

9.7

5.6

by a (=).
has not been completed.

ad
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TABIE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 10=2 uc/g

Date Specie Beta

Reporting Limits
Othello (Continued)

10-21 Mallard
10-21 "
10-21 "
10-21 "
10-21 "
10-21 "
10-22 "
10-22 "
10-22 "
10-22 " <
10-22 "
10-22 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
10-28 "
11-4 "
11-k4 "
11-k4 "
11-k "
11-4 "
11-k "
11-4 "
11-11 "
11-11 "
11-11 "
11-11 "

Results less than reporting limit are indicated
No entry indicates that the particular analysis

> p)

5.9
8.3

10 < 1

11

by a (=).
has not been completed.



-116- HW-T1999

APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pc/g

Date Specie Beta P32
Reporting ILimits 5 5

Othello (Continued)

11-11 Mallard - -
11-11 " - -
11-11 " - -
11-11 " 2k

11-11 " 12

11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " -

11-11 " - -
11-11 " - -
11-18 " 6.2

11-18 " -

11-18 " -

11-18 " -

11-18 " - -
11-18 " 11 11
11-18 " -

11-18 " -

11-18 " 7.8

11-18 " 17 17
11-18 " 12 13
11-18 " - -
11-18 "

11-18 "

11-18 " - -
11-18 " - -
11-18 " 27

11-18 " -

11-18 " -

11-18 " -

12-2 "

12-2 "

12-2 "

12-2 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATTIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of lO'Svuc/g

Date Specie Beta p32
Reporting Limits 5 5
Othello (Continued)

12-2 Mallard

12-2 "

12-2 "

12-2 "

12-2 "

12-2 "

12-2 " - -
12-2 "

12-2 "

12-2 " - -
12-2 "

12-2 "

12-2 " - -
12-2 "

12_9 "

12_9 1

12_9 ]

12_9 1

12_9 "

12_9 "

12-9 "

12_9 1"

12_9 1

12_9 "

12_9 "

12_9 tr

12_9 1

12_9 1"

12_9 "

12_9 1

12_9 "

12_9 "

12_9 "

12_‘9 1" - -
12_9 1"

12_9 1

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1070 uc/g

Date Specie Beta EEE
Reporting Limits 5 5

Othello (Continued)

12-9 Mallard

12_9 ]

12_9 "

12_9 ] - -
12_9 11

12"16 113 - -
12-16 " - -
12-16 "

12-16 " - -
12-16 " - -
12-16 "

12_16 1" - -
12-16 "

12-16 " - -
12~16 "

12-16 " - -
12_16 11}

12-16 " - -
12-16 " - -
12-16 " - -
12-16 " - -
12-16 " - -
12-16 "

12-16 " - -
12-2k "

12-24 "

12-24 "

12-24 "

12-24 "

12-24 " - -
12-2k4 "

12-24 " - -
12-24 "

12-24 " - -
12-24 "

12-2h " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has-not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
' LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS

. Units of 1072 uc/g

Date Specie Beta
4 Reporting Limits 5
Othello (Continued)

12-24 Mallard
12-24 "
12-2k4 "
12-2k4 "
12-2k "
12-24 "
12-2% " -
12-2k "
12-27 "
* 12-27 "
12-27 " -
12-27 "
- 12_27 n
12-27 "
12-27 "
11-18 Golden Eye, American
10-15 Gadwall -
11-18 " -
12-16 " -

Page

12-17 Mallard
12 ""lT 1" -
12-17 " -

Pasco

10-22 Widgeon -
10-22 " -

* 10-28 " -
11-4 " -
11-4 " -
11-4 " 26
11-11 " -
11-11 " -

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

HW-T1999

No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF EETA EMLITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta P32
Reporting Limits 5 5

Pasco (Continued)

11-11 Widgeon -

10-15 Teal 6.0

11-12 " - -
Il-11 " -

12_3 " - -
10-15 Shoveler -

10-28 1" - -
10-30 " - -
10-30 " - -
11-k " - -
11-k4 Scaup - -
11-11 Ruddy Duck - -
10-22 Pintail - -
10-31 " _ - -
10-31 "

10-31 " 18

10-31 " -
10-18 Mallard -
10-18 " 8.3

10-22 4 " - -
10-22 ‘ " - -
10-22 " - -
10-22 " -

10-22 " - -
10-22 " - -
10-22 " - -
10-21 " - -
10-22 " - -
10-22 ! -

10-22 " -

10-22 " -

10-22 " 8.2 < T.3
10-22 " -

10-28 " -

10-28 " - -
10-28 " -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATTONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/e

Date Specie Beta P32
Reporting Limits 5 5

Pasco (Continued)

10-28 " Mallard -

10-30 " - -
10-30 " - -
10-30 " : - -
10-30 " - -
10-30 " - -
10-30 " - -
10-30 " - -
10-30 "

10-30 " -

10-31 " - -
10-31 " -

10-31 " -

11-1 v - -
11-1 " - -
11-1 " -

11-1 " - -
11-1 " - -
11-6 " -

11-h " -

11-h " - -
11-4 " - -
11-h " - -
11-4 " 5.1

11~k " . - -
11-12 " -

11-12 " - -
11-12 " 29

11-11 " -

11-11 " 6.6 5.3
11-11 " -

11-11 " -

11-11 " -

12-17 " - -
12-17 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.



-122- HW-T71999

APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p32

————

Reporting Limits 5 5

Pasco (Continued)

12-17 Mallard

12-17 "

12-16 "

12-16 "

12-16 "

12_16 11

10-22 Bufflehead - -
10-22 " - -
11-11 " - -

Patterson

12-9 Pintall

11-k Mallard -

12-9 "

11-1k Golden Eye, American 110 110

Pot Holes

10-22 Widgeon - -
10-20 Teal - -

109092 Scaun -

s lhdla P

10-20 Mallard - -
10-22 " - -
11-k " -

11-k4 " - -
11-4 " - -
11-k " - -
11-4 " -

11-k4 " -

11-k " -

11-k " - -
11-4 " -

11-k " - -
11-b " ‘

11-k4 " 6.5

11_5 u‘ _ -
11-5 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.



-123- HW-T1999

APPENDIX A
TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL, HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p3*
Reporting Limits 5 5
Pot Holes (Continued)

11-5 Mallard - -
11_5 " - -
ll-s fn - -
11-30 " - -
11-30 "

11-30 " -

11-30 " - -
11-30 " - -
11-5 Golden Eye, American - -
10-22 Bufflehead - -
10-22 " - -

Prosser

. lo-14 Widgeon - -
10-1k4 " - -
10-1k " - -
10-14 " - -
10-1k " - -
10-16 " -

10-16 " -

10-21 " - -
10-21 " - -
10-21 " - -
10-21 " - -
10-28 " - -
10-28 " -

11-19 " - -
12-16 "

10-16 Teal -

10-21 " - -
10-21 " < 5.3

10-28 " - -
11-4 " -

12-1 " - -

Results less than reporting limit are indicated by a ().
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p3a
Reporting Limits 5

\Aa

Prosser (Continued)

12-1 Teal - -
12-16 " - -
12-16 " - -
12-16 " - -
12-16 " - -
11-18 Shoveler - -
10-21 Pintail -

11-4 " -

11-4 " - -
12-16 " - -
12-16 "

10-1k Mallard - -
10-14 " - -
10-1k4 " 2L -
10-14 " - -
10-1k% "

10-14 " - -
10-14 " 5.2 -
10-1k4 " - -
10-1k4 " - -
10-16 " -

10-16 " -

10-18 " -

10-18 " -

10-18 " -

10-18 "

10-18 "

10-18 "

10-20 " - -
10-20 " - -
10-21 " - -
10-21 " - -
10-21 " - -
10-28 " -

10-28 " - -
11-k " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 102 pc/g

Date Specie Beta p32
Reporting Limits 5 5

Prosser (Continued)

11-4 Mallard - -
11-k " < 7.6

13-k " - -
11-k " - -
11-4 " - -
11-4 " - -
11-k " - -
11-k4 " - -
11-k " -

11-h " -

11-k " - -
11-k " -

11~k " -

11-k " - -
11-4 " -

11-k " -

11-4 " -

11~k " -

11-4 " -

11-4 " -

11-4 " -

11-4 " -

11-k i -

11-k " - -
11k " - -
12-1 " - -
12-1 " - -
12-1 "

12-1 " - -
12_9 1] - -
12-10 "

12-10 " - -
12 _lo 1

12-10 " - -
12-10 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 ue/g

Date Specie Beta
Reporting Limits 5 >
Prosser (Continued)

12-10 Mallard

12-10 " - -
12-10 "

12-10 " - -
12-10 "

12-10 " - -
12-10 "

12-10 " - -
12-10 "

12-10 "

12-10 "

12-10 "

10-21 Golden Eye, American - -
12_1 " " 1 .

Richland

10-14 Widgeon - -
10-15 " ‘ - -
10-15 " - -
10-15 " 6.2 -
10-21 " - -
10-23 " -

10-23 " < 9.5

11-4 " -

11-4 " -

10-28 Teal - -
11-18 " ) 61 63
11-19 " -
10-22 Shoveler - -
10-21 Pintail - -
10-15 Mallard - -
10-15 "

10-16 " -
10-16 " -
10-21 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1960

Units of 1077 uc/g

Date Specie Beta, p3e
Reporting Limits 5
Richland (Continued)

10-23 Mallard - -
10-23 " -

10-23 " - -
10-22 " - -
10-22 " 7.8

10-22 " - -
11-k " 13

11-4 " -

11-4 " -

11-k " -

11-k " - -
11-k " 5.6

11-4 " 15 13
11-4 " 5.9

11-L " - -
11-4 " - -
11-4 " -

11-4 " -

11-k " -

11-4 " -

ll-T 1 -

ll-T 1 -

ll_-(- i -

11-15 " -

11-15 " -

11_3 1

11_3 "

11_3 1"

ll~3 "

11_3 11

11-3 " 5.6

11_3 1"

11_3 " - -
11_3 1

11-k " - -
11-L " - -
11-4 " -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS

HW-T1999

- 1961

Units of 1077 uc/g

Date Specie Beta

Reporting Limits
Richland (Continued)

11-k Mallard
11-k "

11-k4 "

11~k "

11-4 "

11-4 "

11-4 "

11-4 "

11-4 "

11-k4 "

11-h "

11-4 "

11-k4 "

11-19 "

11-19 "

11-19 "

12-19 "

12-19 "

12-19 "

12-19 "

12-19 "

12-19 "

12-19 "

12_19 "

12-19 "

12-19 "

12-19 "

11-6 Golden Eye, American
11_6 1 1" "
11-19 Golden Eye, Barrow
11-1k Gadwall
11-19 Bufflehead

Results less than reporting limit are indicated
No entry indicates that the particular analysis

5

16
10

150
16

by a (~).

15

150
16

has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED IN VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Date

Richland "Y"

10-21
10-21
10-21
10-21
10-21
10-1k
10-1k
10-1k
10-21
10-21
10-21

Ringold

12-3
12-3
12-1
12-14
12-1k
12-14
12-14
l2-14
12-14

Roza

10-21
10-21
10-21
10-21
n 10-21
11-11
10-21
10-21
11-11
11-11

Results less than reporting limit are indicated
No entry indicates that the particular analysis

Units of 1077 uc/g

Specie

Widgeon
"

Teal
11"

T

"

Mallard
1"

m

1"

Reporting Limits

Beta p32

> >

6.9

6.3

by a (-).
has not been completed.
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TABLE 10 (Continued)

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 ue/g

Date Specie Beta p32
Reporting Limits 5 5

Scootney

10-15 Widgeon - -
10-21 " -

10-21 " -

11-18 "

12-3 " - -
10-16 Teal - -
10-20 "

10-22 " - -
11-18 " - -
10-22 Pintail - -
10-21 "o - -
10-21 " - -
ll-s " - -
11-4 " -

11-4 " - -
11-4 " -

12_.3 "

12_3 " }

10-14 Mallard - -
10-1k4 "

10-1k4 "

10-14 " - -
10-1k4 "

10-1k4 " - -
10-1k4 " - -
10-1k " 260 -
10-14 "

10-1k " - -
10-1k " - -
10-14 " - -
10-14 " - -
10-14 " - -
10-14 " - -
10-14 " 8.8 -
10-1k " 8.7 8.7

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
. IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1075 uc/eg

Date Specie Beta P32

Reporting Limits 5 5

Scootney (Continued)

10«15 Mallard - -
10-16 " - -
10-16 " 9.1

10-20 "

10-21 "

10-22 " - ' -
10-22 " < 5.1 .

10-22 " < 5.2
10-22 " - -
10-22 " - -
10-22 " - -
10-22 " - -
10-22 " - -
10-22 " - -
10-22 " - -
10-22 " - -
10-22 " < 6.9

10-22 " - -
10-22 " - -
10-21 " - -
10-21 " - -
lo _21 n - -
10-21 " - -
11-k " -

11-5 " - -
11-4 " - -
11-4 " - -
11-k " -

11-k " - -
11-h " -

11-k " - -
11-k " -

11-h " - -
11-L " 9.3

l —)4 1" -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA ' EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pc/g

Date Specie Beta p32
: Reporting Limits 5 5
Scootney (Continued)

11k Mallard ' -

11-4 " -

11-4 " - -
11-L " -

11-4 " -

11-4 " -

11-k ‘ " -

11-4 "

11-18 " - -
11-18 " - -
11-18 " -

11-18 " -

12_3 11

12_3 1 -

12_9 "

12—9 1t

12_9 "

12_9 "

12_9 "

TOEEenish

10-14 Wood Duck < 9.4
10 —28 " 1" - -
10-15 Widgeon -
10-15 "

10-15 " -
10-15 " 5.0
10-15 "

1014 " 5.0
10-14 " -
10-14 " 11
10-14 " -
10-14 " < 7.9
10-1h4 " -
10-1k4 " < 6.7

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pe/g

Date Specie Beta P32
" Reporting Limits 5 . 5

Toggenish (Continued)

10-14 Widgeon -
10-14 "
10-14 "
10-1k "
10-1h "
10-14 " -
10-14 " -
10-14 " <
10-14 " <12
10-14 " <
10-14 " -
10-14 " -
10-2k " 7.7

10-24 "

10-24 " - -
10-24 " -

10-24 " - -
10-24 " -

10-28 " -

10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
11-11 " - -
11-11 h - -
11-11 " - -
11-11 v

11-11 " - -
11-11 " -

11-11 " - -
11-11 " - -
11-11 " -

11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-25 " -

11-25 " -

11-25 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pc/g

Date Specie Beta
Reporting Limits 5. 5

Toppenish (Continued)

11~25 Widgeon - -
11-25 " - -
12-13 " - -
12-13 "
12-13 " _ - -
12-13 "
12-13 " - -
12-13 " - -
12-13 "
12_13 1"
12-20 "
12-20 "

- 12-20 " - C -
12-20 " - -
12-20 " - -
12-20 "

12-17 "

12-20 " - -
12-20 : " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-26 " - -
12-26 " - -
10-15 Teal -

10-15 " -

10-15 " -

10-15 "

16-15 " -

10-15 " -

10-15 " -

10-14 " -

10-14 "

10-1k4 " - -
10-14 " -

10-14 " -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS -_1961

Units of 1077 ue/e

Date Specie Beta p32
Reporting Limits 5 5

Toppenish (Continued)

10-14 Teal -
10-14 " -
lO—l)-" " -
10-14 " -
10-14 " < 1k
10-14 " -
10-14 " -
10-14 " < 7.4
10-14 " -
10-14 " -
10-14 " -
10-14 " -
10-1h ' " -
10-14 "
10-14 "
10-14 "
10-14 "
10~-14 "
10-1h "
10-14 "
10-14 "
10-14 "
10-14 "
10-1k "
10-14 "
10-14 "
10-14 "
10-1k "
10-24 " -

10-24 " - -
10-24 " <
10-2k " -
10-21 " - -
10-28 "

10-28 " - -
10-28 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -

-

(O R R R
O Nl

-

/\/\/\l/\/\'/\/\ N ANA
o

OFN Sm b

HOO HE W

oN
-3

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 ue/g

Date Specie Beta P32
Reporting Limits 5 5

Toppenish (Continued)

11-25 Teal - -
11-25 " - -
11-25 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12_17 " . -
12-26 "

12-26 " - -
10-15 Shoveler -

10-15 " -

10-15 " -

lO 'lu " -

10-1k " -

10-14 " -

10-14 " -

10-1L " -

10-14 " -

10-14 - Ring Neck

10-24 Pintail -

10-24 " -

10-24 " -

10-24 " - -
10-24 " < 5.4

10-24 " - -
10-24 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -
11-11 " - -
11-25 " - -
11-25 " - -
12-20 " - -
12-20 "

12-20 " - -

Results less than feporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1075 pec/g

Date Specie Beta P32
Reporting Limits 5 5
Toppenish (Continued)

12-20 Pintail
12-20 "
12-20 " - -
12-20 " - -
12-20 "

12-26 " ' - -
12-26 " - -
10-1h Mallard -
10-14 "

10-14 " -
10-14 " -
10-14 "

10-1k " < 7.
10-14 " < 7
10-14 _ " ' -
10-14 "

10-1k4 " -
10-1k " < 26
10-14 " -
10-14 " -
10-1k " < 7.5
10-14 " -
10-14 " < 6.1
10-14 " -
10-1k " -
101k - " -
10-14 " 6.2
10-1k " -
10-14 " < 5.4
10-14 "
10-1k "
10-1k4 "
10-1h "
10-1k "
10-14 "
10-14 "

AAAAANA,
RNEANAN
o O

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pe/g

Date Specie Beta P32
Reporting Limits 5 5
Toppenish (Continued)

10-1k Mallard -
10-1k4 " -
10-14 " -
10-1k " -
10-14 "

10-1k "

10-14 " -
10-1k " -
101k " -
10-1k "

10-14 " -
10-14 " -
10-1kh " -
10-1L4 a -
10-1h " -
10-14 " -
10-14 "

10-14 " -
10-14 " -
10-14 " -
10-14 " -
10-14 " < 6.5
10-14 " -
10-1k " -
10-1k " -
10-14 " -
10-14 " -
10-14 " -
10-1k " -
10-14 " -
10-1k " -
10-1k " -
10-14 " -
10-14 " 15 -
10-24 " -
10-24 " -
10-24 " -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 19 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta P32
Reporting Limits 5 >

Toppenish (Continued)

10-24 Mallard

10-24 "

10-24 " 6.9 6.1
10-24 " - -
10-24 " -

10-24 "

10-24 " -

10-24 " -

10-24 " -

10-24 " -

10-24 " - -
10-24 " - -
10-24 " - -
10-2k " -

10-24 " - -
10-24 " - -
10-24 " - -
10-24 " - -
10-2k " < 6.4

10-24 " - -
10-24 " -

10-24 " - -
10-24 " - -
10-24 " -

10-24 " -

10-24 " - -
10-2k " - -
10-24 " - -
10-24 " < 6.7

10-24 " - -
10-24 " - -
10-24 " - -
19-2h "

10-24 " - -
10-24 " - -
10-24 " -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta p3°
Reporting Limits 5 5

Toppenish (Continued)

10-24 Mallard -

10-24 " - -
10-24 " -

10-24 " - -
10-24 " - -
10-24 " 11

10-2k " -

10-24 " 10

10-24 " - -
10-24 " -

10-24 " - -
10-24 " -

10-2k4 "

10-24 " - -
10-24 " - -
10-24 " - -
10-24 " - -
10-2k " < 5.5
- 10-24 " - -
10-24 " - -
10-24 " - -
10-24 " - -
lo u2‘\+ 11 - -
10-24 " - -
10-24 " - -
10-24 " -

10-2k " - -
10-24 " - -
10-24 f - -
10-24 " - -
10-24 " - -
10-2% " - -
10-28 " - -
10-28 " - -
10-28 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completedf
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APPENDIX A
TABILE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS. AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pe/g

2
Date Sgecie Beta 3
' Reporting Limits 5 2

Toppenish (Continued)

10-28 Mallard - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-258 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 "

10-28 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -
10-28 " - -
10-28 " 7.3

10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -
10-28 N -

10-28 " -

10-28 " - -
10-28 " - -
10-28 " -

10-28 " - -
10-28 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 10~ uc/e

Date Specie Beta P32
: Reporting Limits - 5 5
Toppenish (Continued)

10-28 Mallard < 9.3

10-28 " - -
10-28 " ‘ - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 " - -
10-28 M - -
10-28 " - -
10-28 " - -
10-28 " -

11~k " - -
11-4 " - -
11-k "

11-k " - -
11-k " -

11-b " - -
11-k " - -
ll-l‘- 1t - _
11-4 " - -
11-4 " -

11-4 " - -
11-4 " -

11-k " - -
11-4 " - -
11-4 " - -
11-4 " - -
11-k " - -
11-4 " -

11~k " -

11-k " -

11-k " - -
11-4 " - -
11-4 " -

11-k " -

11-k " - -
11-4 " -

Results less than reporting limit are indicated by a (-).
‘No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 107 pe/g

Date Specie Beta P32
Reporting Limits 5 5

Toppenish (Continued)

11l-4 Mallard - -
11-4 " - -
11-k4 " - -
11-k " -

11-L " - -
11-4 " - -
11~k " - -
11-4 " - -
11-k " - -
11-k " - -
11-4 " - -
ll")'l‘ : N - had
11 -4 " - -
ln._, _)4 141 .

11k " - -
11-4 " - -
11-4 " - -
11-h " - -
11-k " -

11-4 " -

114 " - -
11-4 " - -
11-L w -

11-4 "

11-k " -

11~k " - -
11k " -

11-k " -

11-k " - -
11-4 " -

11-4 " 25 12
ll"h’ 't - -
ll—u " . -

11-4 " - -
ll -)‘l' 1t -

11-11 " - -
11-11 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pc/g

Date Specie Beta P32
Reporting Limits 5 5
Toppenish (Continued)

11-11 Mallard - -
11-11 " - -
11-11 " - -
11-11 " -

11-11 N - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " . - -
11-11 " -

11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 , -

11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11-11 " -

11-11 " - -

11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - :

11-11 " - -
11-11 " -

11-11 " - -
11-11 " - -
11-11 " - -
11-11 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pe/g

32

o

Date Sgecie Beta
Reporting Limits 5

¥

Toppenish (Continued)

11-11 Mallard - -
11-11 " - -
1111 " - -
11-11 " - -
11-11 " - -
11-11 " - -
11~11 " - -
11-11 " - -
11-11 " - -
'11-11 " : - -
11-11 " -

11-11 " - : -
11-18 " - -
11-18 " -

11-18 " - -
11-18 " - -
11-18 " -

11-18 " - -
11-18 " - -
11-18 "

11-18 " - -
11-18 " - -
11-18 " - -
11-18 " - -
11-18 " - -
11-18 " - -
11-25 " - -
11-25 " 5.8

11-25 i - -
11-25 " - -
11-25 " - -
11-25 " - -
11-25 " -

11-25 " -

11-25 o - -
11_25 1 -

11-25 " - -

Results less than reporting limit are indicated by a (-).
No ‘entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pc/g

Date Specie Beta P32
Reporting Limits 5 5
Toppenish (Continued)

11-25 Mallard - -
11-25 " - -
11-25 ! - -
11-25 " -

11-25 " - -
11-25 " - -
11-25 " - -
11-25 " - -
11l-25 " - -
11-25 " - -
11-25 " - -
11-25 ! - -
12-13 Lo - -
12-13 " - -
12-13 " - -
12-13 "

12-13 " - -
12-13 "

12-13 " - -
12-13 "

12-13 "

12_13 1

12-13 " - -
12-13 "

12-13 ”

12-13 " - -
12-13 " - -
12-13 " - -
12-13 " - -
12-13 "

12-13 " - -
12-13 " - -
12-13 "

12-13 "

12-13 "

Results less than reporting limit are indicated by a (=).
No entry indicates that the particular analysis has not been completed.

~

-
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pe/g

Date Sgecie Beta P32
Reporting Limits 5 5

Toppenish (Continued)

12-13 Mallard - -
12-13 " - -
12-13 " - -
12-13 " - -
12-13 " - -
12-13 " - -
12-13 " - -
12-13 "
12-13 "
12-13 "
12_13 " - -
12-13 "
12-13 " - -
12m13 1
12-13 "
12_13 1
12_13 11 - -
12-13 v
12_13 1"
12-13 " - -
12-13 11
12_13 1 . -
12_13 1t
12-13 "
12_13 1
12-13 M
12-13 "
12-13 "
12-13 " - -
12-13 " - -
12_13 1
12-13 " - -
12-13 "
12_13 "
12-13 "

Results less than reporting limit are indicated by a (<)
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1070 pc/g

Date Specie Beta P32
Reporting Limits 5 5

Toppenish (Continued)

12-13 Mallard

12-13 "

12-13 " - -
12-13 "

12-13 "

12-13 "

12-13 "

12_13 1" - -
12_13 1 _ -
12-13 "

12.20 " - -
12-20 " - -
12-20 " - -
12-20 "

12-20 ! - -
12-20 " - -
12-20 " - -
12-20 (Freak Mallard) - -
12-20 Mallard - T
12-20 " )

12-20 "

12-20 " - -
12-20 "

12-20 " _

12-20 " - -
12-20

12-20 !

12-20 "

12-20 " - -
12-20 "

12-20 " - -
12-20 "

12-20 " - -
12-20 "

12-20 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1077 pc/g

32
Date ' Specie Beta P
Reporting Limits 5 5

Toppenish (Continued)‘

12-20 Mallard - -
12-20 " - -
12-20 " - -
12-20 "
12-20 "
12-20 " - -
12-20 "
12-20 "
12-20 "
12-20 "
12-20 "
12-20 "
12-20 "
12-20 "
.12-20 "
12-20 "
12-20 "
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 "
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-29 " - -
12-20 " - -
12-20 "
12-20 " ‘ - -
12 _20 1} - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specie Beta P32
Reporting Limits 5 5

Toppenish (Continued)

1220 Mallard

12-20 o - -
12-20 " - -
12-20 "

12-20 " - -
12-20 "

12-20 " - -
12220 " - -
12-20 " - -
12-20 "

12-20 " - -
12-20 "

12-20 " - -
12-20 " - -
12-20 " - -
12-20 "

12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12-20 "

12-20 " - -
12-20 " - -
12-20 "

12-20 o

12-20 " - -
12-20 4 "

12-20 "

12-20 " - -
12-20 " - -
12-20 "

12-20 "

12-20 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pe/g

Date Specie Beta p32
Reporting Limits 5 5

Toppenish (Continued)

12-20 Mallard - -
12-20 N
12-20 " - -
12-20 " ‘
12-20 "
12-20 "
12-20 " - -
12-20 "
12-20 " - -
12-20 " - -
12-20 " - -
12-20 "
12-20 " - -
12-20 "
12-20 " - -
12-20 !
12-20 " - -
12-20 "
12-20 "
12-20 " - -
12-20 " - -
12-20 "
12-17 "
12=17 " - -
12-17 "
1217 " - -
12-17 "
12-17 "
12-17 "
12-17 "
12-20 "
12-20 "
12-20 " - -
12-20 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 antinued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 uc/g

Date Specile Beta P32
" Reporting Limits .5 5

Toppenish (Continued)

12-20 Mallard - -
12-20 "
12-20 "
12-20 " - -
12-20 "
12-20 "
12-20 "
12-20 " - -
12-20 " - -
12-20 " - -
12-20 "
12-20 " - -
12-20 "
12-20 "
12-20 "
12-20 o
12-20 " - -
12-20 "
12-20 " - -
12-20 "
12-20 " - -
12-20 " - -
12-20 "
12-20 " - -
12-20 " - -
12-20 "
12-20 "
12-20 "
12-20 "
12-20 "
12-20 "
12-20 " - -
12-20 " - -
12-20 " - -
12-20 "
12-20 "

Results less than reporting limit are indicated by a (-).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pc/g

Date _ Specie Beta P32
Reporting Limits 5 5

Toppenish (Continued)

12-20 Mallard - -
12-20 "
12-20 " - -
12-20 "
12-20 "
12-20 "
1220 "
12-20 " - -
12-20 " - -
12-20 " - -
12-20 "
12-20 " - -
12-20 "
12-20 " - -
12-20 " - -
12-20 "
12-20 "
12-20 " - -
12-20 " - -
12-20 "
12-20 "
12-20 " - -
12-20 " - -
12-20 "
12.20 " - -
1220 "
12-20 " - -
12-20 " - -
12-20 "
12-20 " - -
12-20 " - -
12-20 " - -
12-20 " - -
12.20 "
12-20 " - -

Results less than reporting limit are indicated by a (<).
No entry indicates that the particular analysis has not been completed.
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APPENDIX A
TABLE 10 Continued

CONCENTRATIONS OF BETA EMITTERS
IN WATERFOWL HEADS HARVESTED AT VARIOUS
LOCATIONS AS CONTRIBUTED BY WATERFOWL HUNTERS - 1961

Units of 1072 pc/g

32

Date Specie Beta P
>

Reporting Limits 5

Toppenish (Continued)

12-20 Mallard
1226 " - -
12-26 " - -
12-26 " - -
12-26 " - -
12-26 " - -
12-26 " - -
12-26 "

12-26 " - -
12-26 "

12-26 "

12-26 " - -
12-26 " - -<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>