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RINGOLD - A HANFORD ENVIRONMENTAL STUDY

INTRODUCTTON

The Henford operetion at Richland, Weshington, is & complex of nucleer resctors,
fuel febrication plants, chemical separation facilities and research and develop-
ment laboratories. During the course of operating these facilities various
radioactive wastes are generated, The high level wastes are concentrated and
retained in storage within the project area. Low level wastes are relessed to
the atmosphere, the Columbia River, and to ground in a controlled msnner. These
low level wastes are potential sources of radiation exposure to persons living

in the vicinity of the project. Controlling low level waste releases so that
radiation exposures are within applicable limits is one of the attendant respon-

sibllities to the operation of the plant,

The relationship of the Hanford facilities to local geographical feétures in
general is shown‘in Figure 1. The project boundary encloses a controlled area
of ebout 600 square miles. The project is situated along the Columbia River in
a semi-arid portion of South«eastern Washington, The ﬁatural vegetation of the
area is sparse sand consists mainly of sggebruSh and grasses and is primérily
suited to grazing. Irrigation projects associated with upper Columbia River
dams are recleiming sizeable areas for agricultural purposes. The population

of the surrounding communities totals about 80,000 people.

In assessing off-site exposures the environmental surveillance program has
regularly sampled and analyzed air, water, and farm produce for radicactive
materials and made measurements of external radiation., From the results of these
analyses, estimates of internal depositions and radiation exposure to hypothetical
individuals of assumed dietary habits are developed. In mid-1962 the use of
Hanford's Whole Body Counter facilities in conjunction with the environmental

surveillance program was initiated. The use of these facilities permits direct
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FIGURE 1

Features of Hanford Project and Vicinity
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determination of meny radionuclides in the body and avoids many of the assumptions
necessary in the usual exposure estimate., The first population group to which
this technique was applied was the pecple from the small and well defined Ringold
farm area. This paper describes the Ringold area, the people who live there and

the ;esults of their exeaminations.,

IHE RINGOLD FARMS

The Ringold area is one of the few farming areas using Columbia River water drawn
downstream from the reactors for irrigeation purposes. Ringold amounts to about
500 acres of land situated on a flat between the Columbis River on the west and
high bluffs on the east. The area is bounded on the north by the Hanford project
boundery and ends on the south where the river meets the bluffs, The area is
shown in the aerial photogreph of Figure 2, Ringold is about thirteen miles
downstream from the nearest production reactor, It is elso ebout thirteen miles
east of the chemical separations facilities. . .the shortest air distence to a
ferming ares from the separations plents., The community is ebout nine miles

upstream from the leboratories and fuel fabrications areas.

The Ringold area and the people who live there are of particular interest in
relation to radiation exposure from environmental sources because it is the aresa
hearest the production facilities and therefore would be expected to have the
greatest potentlal for radiation exposure as a result of plant operations, Also
significant is the fact that the farming area is small which makes direct
&cquaintance with each family practical. There were 20 people living in the

Ringold area at the time of this study.

Next to the north boundary (left margin of photograph) is farm A of ebout 30 acres
belonging to Al, age 59 and A2 his wife age 52, These people have lived at

Ringold 16 years. The principal crop produced by the farm is apricots, Though
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a garden was kept, most of this femilies' meat, milk, etc. was purchased in town,
Their water supply is from a well fed by water from Ringold springs. These
springs occur on the hillside above their property, These people meke little

use of Columbie River fish, Recently, the farm was sold to provide for expansion

of fish ponds of the State Fisheries Department,

The next area involves about 140 acres which contain newly built fish rearing

ponds under the direction of the State Fisheries and Game Departments, The

family, Bl age 22 and his wife B2 age 19 are the caretakers for the Game Department,
They have been at Ringold for sbout three quarters of a year, They obtain their
meat exclusively from game obtained at Ringold, (Both shot deer a short distance
from their house.)} Their milk is purchased from a local farm beyond the bluffs.
They have a garden for vegetables and their water is obtained from a well fed by
Ringold Springs. As time permits they expect to make use of Columbie River fish

in thelr food supply.

In the photogrsph the southern boundary of the Game Department land is a water
waste way that terminates in the river Just downstream of the ponds, Beyond this,
family C leases sbout 15 acres of land which is in orchards., Family C includes
Cl, ege about 25 years and his wife, C2 age 25 and children, C3-mele age 6, Clw
female age 5, C5~male age 4 and Céb-male age 1, This family has made almost no
use of Ringold produce., Their meat, vegetables, milk, etc, was all purcbased‘

in stores, Until recently when their cow ceme fresh, their milk was prepared
exclusively from powdered milk mixed with water from Ringold Springs. They

made no use of Columbia River fish, Their orchard was irrigated with water

from the waste way and their water supply was from the springs.

The next farm is thet belomging to D1, age 58 and his wife D2, age 54 end consists
of about 160 acres of permanent pasture., Until recently D1 kept & dairy herd,

Presently cattle are kept for meat or for replacements in dairy herds. Irrigation
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wvater 1s taken from the river, Their drinking water is from a well and most of
their food is purchesed in town. This family has lived on their Ringold farm

for 21 years.

Where Ringold flat 1s bqgnded by bluffs an essentielly frost free area exlsts
which is ideal for production of fruit. The E farm immediately south of the D
pesture is such an area, The principal crop is peaches, but pears, apples,
apricots etc. are also grown, A good year would yleld over 100 ton of produce
from the 45 ecre E farm, The E family is composed of El- male age 52, his wife
E2. age 46, and children, E3- mele 20, Ei- male 13, and E5- femele age 9, This
family hes resided at Ringold for 19 years. Their water is from a well and their
irrigation water is pumped from the river. They keep a cow or two for their milk

needs, and & garden for their vegetables and raise their own beef, They make

little use of Columbia River fish,

The last farm consists of 76 acres belonging to F1 and which is primarily devoted
to raising sheep. There are two members in this family, F1, male age 50, and
daughter, F2, age 15. Fl has lived at Ringeld for about 50 years. Most of this
families' food supply is purchased in stores. Thelr water supply comes from a
well, Fl is an ardent fisherman for Columbia River Steelhead and claims an annual

cateh of about 15 such fish,

SOURCE OF ENVIRO 08

During the past several years the envirommental surveillance program has regularly
sanpled produce from these farms. This produce was radiocasssyed and the results
were used to develop estimates of radiation exposure to & hypothetical Ringold
resident of assumed dietary habits., The radionuclides which have been detected

in a gufficient number of these samples to be of interest are Zincés, Phosphorus32,

Todinel3), and Strontium90, 2inc®> and P32 are identified with reactor effluent
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water, These radionuclides enter man through ingestion of Columbia River water
downstream from the reactors, from ingestion of milk, meat or produce raised on
land irrigated with such vater or from consumption of fish and water fowl which
inhabit the river, Although small amounts of I131 and Sr90 are released by

Hanford facilities,at the time of this study these radionuclides were idegtified
primerily with fallout from nuclear weapons testing., The foodstuffs of primary
interest heave been milk and Columbia River fish, Results of the environmental
surveillance program heve been documented in considerable deteil in quarterly and
annual reports of the Hanford Laboratories Environmental Studies and Evaluation
Operation which are'aiailable from the Office of Technical Services, U.S. Department

of Commerce,(l)

OLE BODY CO ORATO
In November of 1962 the families of the Ringold ares were invited to be examined
in Hanford's Whole Body Counter., The Hanford Whole Body Counter facility consists
of a low background iron room which iz about 10 feet square and whose walls,
ceiling, and floor are made of steel ten inches thick. The room weighs sabout 120
tons. Various scintillation detectors are used in conjunction with a transistorized

multichannel pulse height analyzer to satisfy a number of internal dosimetry needs,

For the examination of the Ringold families the pulse height analyzer was electron-
ically divided into two 200 channel units which could receive signals from two
detectors simultaneously. In this way a 9-3/8" x 4" Nal detector was used for
whole body counting and a 3" x 3" Nal detector was used to measure Y131 in the
thyroid., The measurement apparatus with a subject in place is shown in Figure 3,
The sensitivity of the thyroid counter for I131 ig taken nominally to be 30

Plcocuries (pc) for a 20 minute examination.
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FIGURE 3

Ringold Examinee and Equipment

AEC-GE RICHLAND, WASN,



V. RESULIS
The results of the whole body and thyroild counts of the Ringold families are

_presented in Table I,

Sible Bex  Ass

El
E2
E3

Ek

E5

c2

Bl

B2

Fl

F2

M
F
M
M

= = = o

=

52
L6
20

13

26
59
52
22
19
50
15

INGOLD WHOLE BODY COUNTER RESULTS

Date

12/1/62
12/1/62
12/2/62
12/1/62
12/22/62
12/1/62
12/22/6h
12/2/62
12/15
12/15
12/15
12/15
1/5/63
1/5

TABLE I
Zn65
Bs  ARCRPL®
82 1.4
k3 0.7
20 0.33
5T 0.9
sk 0.9
33 0,55
30 0,55
8.6 0,14
3.6 0,06
3.6 0,06
12 0,20
L,0 0,07
10 0,17
5.5 0,09

Be,
4,5
1.1
2.6
2,2
2.5
1.k
1.k
4.3
b7
L,5
10

5.3
6.7
8.0

cs137

CRPL*

0,15
0.0k
0.09
0.08
0.08
0.05
0.05
0,1k
0.1k
0,15
0.33
0.18
0.22

0.25
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131
i
110

48

300
170
120

55

35

Thyroid
CLe*

1.5
0,6

5.5
3.1

4.0

1.8

0.k

* The values in the column headed zNCRPL are the whole body counter results

expressed as percentages of the maximum permissible bedy burden for the

criticel orgen under the "meighborhood" concept as described by the National

Committee on Radiation Protection and Measurements (2),.

#% The values in the column headed ZFRCE are the measured thyroid burdens

asgumed to exist for one year and expressed as percentages of the recommended

annual dose to the thyroid as described by the Federal Radiation Council (3).
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Zinc65 and Cesiun;37 wvere detected in all sublects in addition to naturally
occurring Potassium“o. 1332 was detected in those drinking local milk, Fallout
from weapons testing wes relatively high in this area at the time of examination
which accounts for the occurrence of 1131 in the thyroid glands, Fallout was the

predominant source of the cst3T,

In the twelve individuals counted the amount of Zinc65 present ranged from 3.6

to 82nc, Cs*3T from 1.1 to 10nc and IY3) ranged from below detection to 300 pc.

The whole body dose corresponding to the largest 7065 body burden observed (82nc)
assﬁming standerd man parameters and that the amount observed is sustained is

about 7 mrem per year,

An estimate of the thyroid dose in cases of significant measurement of 1131 {n
the thyroid wae developed for adults assuging standard men parsmeters and thyroid
burdens sustained at the ohserved amount, The dose to the childrens' thyroids

vas modified according to the estimated weight of their thyroid. ILacking meagure-
ments over an extended period the larger of the two measurements for each of the -
children were considered sustained for a year. The thyroid dose estimates on

these bases are presented in Table II.

TABLE I

Estimated Thyroid Dose

Thyroid wt Thyreid Burden Dose

Sublect Age gn 1131 pe rads/yr
B2 19 20 150 0.03
El 52 20 110 0.02
Eb 13 15 300 0.08

E5 9 8 120 0,06



wlle HEWeT8262 REV

VI, BIOASSAY RESULIS
Of the families at Ringeld the E family most nearly fits the image of & farm

family which makes optimum use of farm produce for their sustenance. Because

of this and their cooperative spirit in this study they were requested (except

E3) to provide a 48 hour total urine collection. Hopefully radiocanalysis of

the urine would indicate the presence of any redionuclides not observed in the

Whole Body Counter, Radiochemical analyses were performed for Tritium, Plutonium239.
Uranium, Phoaphorus32, and Strontium?o. In addition a gamma scen was performed

on the urine, Trace amounts of ChrcmiumSl, Cesiuml37, Zirconium-Niobiumgs.

Strontiumgo, and Jodine 131

vere ldentified in some samples, No attempt hes
been made to interpret trace findings in terms of body burdens, Neither 13 nor
Pu239 were detected in the urine, Small amounts of U on the order of 1.2 ug/l
were found in each sample, The presence of uranium was attributed to its

occurrence in well water,

Phosphorus32 was detected in each member of the E family and ranged from 1.0 to
1.8 x 10-# ye P32/1, A comperison may be mede between these results and the
excretion rate of a man whose body burden of P32 had been established in the
course of development of an in vivo measurement technique for P32, This person
excreted about 3.5 x 10'3uc P32 per 24 hour voiding while at a level of 0,luc
in the body. Comparing the E's excretion rates with that above would imply
burdens of 0,03uc for El, 0,02 for E2, 0,01 for EY and 0.008uc for E5. These
values in terms of NCRP limits range from l-5%, By another comparison the
equilibrium amount of P3é.in the body may be determined using standard men

perameters and an average concentration of 8 x 107%

pe/l of milk for 1962.
Assuming each of the E family consumed such milk at a rate of one liter per day,
the implied body burden would be 0,0lpc which is in fair agreement with the

estimate from the analysie of urine,
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ONCLUSION

The results from examining the Ringold residents have confirmed the place Qf

Whole Body Counting in environmental surveillance programs. Of primary importance,
the Whole Body Count provides & direct measurement on the subject of interest and
avoids dietary assumptions, uptake parameters etc. It is unlikely that a
significant quantity of any gemme emitting nuclide would go unnoticed. That only
a few radionuclides were detected in the Ringold residents and that those present
were in sufficiently small amounts to be comfortably within epplicable limite was

a gratifying conclusion of this study.
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