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LISPERSICN CF DISSOLVED MATERIAL IN THR COLUMBIA RIVRR
By

J. F. Boastead

Introduction

Data were obtained downstream from a reacior cooling water discharge structure
‘e permit application to semi-empirical d1ffw ion equations. Ten traverses of
the river were made at differeat distances from the discharge point to collect
samples of water and make velocity readin;s. The cooling water wes digcharged
essentially at a single point in the bottom of the river about 300 feet “yom
*he Flant ghore. Approximately 38% of the river flowed between the point of
discharge and the Plant shcre.

Experimental

The tem travergses smpled were selected to te as nearly normal to the direction

of flow of ihe main current of the river ai couid 1. cadged visunlly. Thav were
selected at distances of 950; 1,750; 2,85¢; 3,59C; ©,230; 8,870; 14,150; 14,430,
24,710, and 29,990 feet from the point of discharge. lhe river mekes a very graduel
s-curve in tue reach encompasased by these traversas. The cross-sectional shape and
measured velocity pattern of each traverse are shown in F ;.re3 L through 16. The
figures are numbered consecutively according to tiwir distance from the discharge
Point. Velocities were measured with a Gurley, cup-type velocity meter.

The mixture of short-lived radioisotopes in the reactor effluent was used as a
tracer of the dispersion pattern in the river. While this meterial is an ideal
tracer from the standpoiat of low-level detection in river water, it introduces
the serious complication of decay corrections from one traverse to the next. In
view of the non-uniforz welocity across tue traverse » the "age” of the radioiso-
topic mixture in a given saxple is uncertain. The analytical results of samples
taken from various positions across each traverse are also plotted in F- 28 1
through 10. The data shown are relrtive concentrations bucsed on s value of 100
ascribed to the concentration of the resstor effluent at the time of dischargs
to the river. These data have all been corrected for decay. The sampla= were
all collected from a vniform depth of three feet below the surface of the river,
it heving taen previously deotermined thst vertical concentretion varistions are
aegligible on the scaleg used for Plotiing.

The date shown in the attached figures were obtaired ipn a vwo-dey period during

T

Waicw vhe VIVi. flow, and the flow and coacsutration of digcharged effluent re-
mained emsentially constant. The fiow rate of the river as reported by an ad-
End

~

Jaceat U.5.3.5. wauws! = statior during the course of the test was 62,000 second
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feet.. The test was performed near the middie oI the annusl Jow-water period
on the Columbia, no major changes in flow rate naving occurred during the [ve-
ceding three months.

Evalugtion

Several factors iimit the precision of the data reportel here. Ome major
complication encountered was the scope of the survey required. The river

is large and relatively swift, making it difficult to locate sampling points
on the river traverse with exac*itude. This factor was of particular im-
rortance at locetions neer the discharge point where the width of the plume
ia little more than the uncertainties in the gsampling positions. Ar these
locations the lateral concentration changes are very promounced and the
probability of sampling the peint of maximum concentration is rmall.

Cluer factors aiiecting the reiiabiiity ot the dats include: (1! Uacertainties
in the sample analyses, including the decay corrections previocusl, mentioned;
{2) variatious o7 short periode in the effiuent concentreticon {a stancard devia-
tion of 10% was noted in hourly samplee); (3) initial thermal effects caused
bty the marked temperature difference between the effluent and the river water;
aiad {4) possivie reduction in the concentration of certain isovtopes in *he river
by such phenomena as surface adsorption on suspended silts and biological as-
similation by aquatic organisms.

The traverse taken at 6,230 feet below the discharge point was located a few
feet upstream from a small rapids in the river. These rapids probably affected
the continuity of the dispersion rate function through this stretch of the river,
althongh the rapids are not a very pronounced feature and occur at essentially
one location. The river does not become shallow enough at the rapids to impede
navigation of boats up to 40 inches draft.

An effort was made to evaluate the data cbtained in this survey by means of
integrated material balances at each of the tresverses. The velocity psttewm
wes integrated to deteraine the total river flow for comparison with U.5.G.S.
reports; and the concentration dets was welghued vwilh point velocities and inte-

grated to calculate the total ralicactivity flowing through the traverse in unit
time.

The results of the attempt to integrate the river velocity data are shown in
Table T.
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TABLE I
Treversa Integrated Veriation irom Variation from

({act velow Flow Rate Reportad Fiow Aversge Integrated

Discharge) (Second Feet) {(Percent) Flow Rate (Percent
950 0,400 -35 9.2
1,750 43,300 -3 ~3.h
2,850 45,900 -26 s
3,590 45,30 -27 +1.1
3,230 k9,0 -19 +11.4
8,870 55,000 -11 *z22.8
14,150 . th Bno -27 0.0
19,k30 13500 31 -2.9
2k,710 h1,%00 -3k -7.6
29,990 380503 -37 LY

1 —— _—

The significant differcuce between thwe Tlow rates obtained by iacegration of the
valneity nrafiles snd ~hat reporved hy the UU.L.G.8. is asaribed to the methnd used
ia the grapkicel irtesration and rrobably dues not reprecant a2 real imaecuracy in
individasl velocit; measurements.

Resuuts of the attempt to integrate the radliocuctive material flowing across each
Lraverse are SQOWL in Tabie IL.

B e e

AMCLE L4

~ fraverse “Varlatioa petween latesreted
(feet below Rate of Flow of Materisl end
Discharge) act sl Discharge Rate {Percent)

950 -49.0
1,750 +i5.0
2,850 +1.6
3,590 +6.7
€,230 0.7
Rael +43.0
14,156 +o.h
i 19,43 4110
2,7 r1.6
20, 5% +9.9

To ottain tha data of Table I, the point cuncentration dats were welguted \ry the
srerige velociiy of cvhe river at the point saxpled and adjusied to the actmi flow
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rate of the river reported by the U.S5.G.5. The summatlon of these results was
then compared with the sctual rate of discharge vf radifoasctive materisl in the
reactor efflueat to obtain the percent variation shown in the table. Indi-idual
snalytical reslts are ascribed a 95% confidence limit of ebout # 50%. The dats
were, of course, corrected for radicactive decay hefore meking tle above compari-
808 .

Referencas

Thie 1er vt was abstracted from Document No. HW-32506 !SECRET).
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