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The process waste waters become temporarily radioactive, and are held up in the
Retention Basins until the activity is mainly exhausted, The activity of the
water is measured at three points in each basin -~ the inlet end, an intermediate
point, and the exit end. The reading at the exit end defines the safety of the
water, and the inlet and intermediate readings are used only to detect a possible
flow of excessively active water before it reaches the exit, so that the process
oould be stopped and the water held up longer. This has never been necessary in
practice. The water relsased from the basins has always been oonsidered safe
for humans or fish to swim in. It is further diluted before return to the
Columbia River by mixing it with other waste water free from activity. The
water returns to the river by underwater pipes to be released in mid river and

have the maximum chance to mix with the river water to further reduce the already
safe oonoentration of radiocactivity,

DRELINITION OF LINIIS

The tolerance dose for complete immersion in active water is O.1 International
Roentgen per 24 hour day. This corresponds to an average dosage-rate of 4.17 mr
(milliroentgens) per bour. This limit is the normal value for the radiation of

the human body. It is understood that published evidence indicates that fish
"are less sensitive to radiation,

The radiations in the water are of two kinds:
- (1) BHNon-penetrating radiations, called Beta rays,
(2) Penetrating radiations, called Gamma rays.
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' the measurements of the two
..The penetrating rays are potentially more dangerous and
compop.nents have therefore always been made separately. The definition of limits

includes both equally and is thus conservative. The penetrating component isTgad
by means of an ionization chanber suspended over the exit end of the but. ‘o
radiation produces an electric current in the chamber, and this cumnt anplif
and continuously recorded on a control panel in the operating building.

Basin, btut
The non-penetrat component is continuously monitored at the Retention )
the prinlt:‘:d rec:oirg8 is maintained there since it is not necessary to follow the changes

of both components minute by minute,
The average dosage-rates for the period January ~ August 1945 have read as followsi-

MONTE Nop-penetrating Penetrating . Total.
hadiatiop —Radiation Padiation
January 1945 . Oud 14 1.8
February Oed 1.9 243
March 044 1,6 2.0
April 046 - 2.2 2.8
May 0,7 241 A 2.8
June 0e6 1.8 2.4°
Jualy - 0.6 1.7 263
dugust 0.6 1.8 | % 5

T

Reference to this table indicates that the average dosage~rate has not exceeded

67 per cent of the permitted limit. It will be noted also that there has been a
8light downward tendency in recent months » indicating that the process has been
stabilized end that future results should be in this range or lower. It will be

seen also that the penetrating component has always been within 5 per cemt of
comprising 77 per cent of the total radiation, which explains why it is not necessary
to wmatoh both oomponents con .

CONTROL MEASUHEMENTS

In addition to the Tecording observations, readings have been taken throughout the
operating period with portable measuring devices to check the primary readings end

to make extra tests. Very good mmerical agreement has been observed : .

In the field of .extra tests » the portable instruments have been immersed at different
depths in the basins to check the theoretical variation from point to point (all

A small decree of channelling has been found possible, but it seems to be sueh mt
the recorded activity would read slightly too high, and never too low,
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The water from the basins is first mixed with all other inactive plant wastes. The

dilution is variable but on the average the activity at this point is 70 per ceut

of the basin activity or less than 50 per cent of the tolerable activity. The water

is returned to the river by an underground pipe to a mid-stream point where it emerges

with considerabls turbulence to promote mixing and furtber dilution, Fifty feet from

the mixing point, the activity is only 10 per cent of the tolerable value,.snd at
1000 feet there has been a further dilution by a factor of 10.%

Aotivity measurements have been made routinely at points down river qa'h’ as Pasco,
- Away from the immediate vicinity of the return flumes to the river, the activity has
never been found to be in excess of 0,01 mr/hr, or about one-four hundr@p of the
tolerable value,

RECAY OF THE WATER

It has been stated that the prooess water becomes temporarily radioactive. The
function of the Retention Basins is to hold up the water from the process until
most of the ectivity has been lost. This stage occupies about six hours, The

_ activity falls by a factor of 20 during this period., Thereafter it becomes weaker
at a slower pace, and falls by a further factor of 10 in two days. It is clear that
awey from the plant area the water activity would become negligible by decay alone
-without benefit of river dilution. The two factors together definitely limit the
problem to the local area near the plant, '

About 1 per cent of the activity of the released water does not decay rapidly. The
disposition of this component is being followed closely. Objects exposed to the

water can pick up a coating of this activity, and one has to determine whether or

not this could ultimately accumulate to a dangerous concentration., Various materials
have been immersed in the Retention Besins for long periods. The greatest activity
acquired in this manner to date has been approximately 2 mr/hr or one-half of the
tolerable value. It will presumably follow that accumulation from the weaker activ-
ity in the river itself will be insignificant. This has been tested by mud samples and

is to be continued as a long-range experiment. Similarly the possibility of absorption
of the active materials in fish is to be followed.
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% Thege dilutions will probably have some seasonable variations still to be
studied, These figures were obtained in March at a time of low level in the river.
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