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UNITED STATES ATOMIC ENERGY COMMISSION

Complience Inspection Report

1. Rame and address of Licensee 2. Date of Inspection
Brown and Caldwell T_%?l_ltn_}”'l
¢/o Tumor Institute of Swedish Hospital . [ pection
3311 Fewien Sloest i
Seattle 4, Weshington - Attn: William M. Roman . &) Ajplicable
Parte 20 and 30
5. Ticense (or Permit) No(s). and Expiretion date(s)
Number ﬁ. Date Rumber Q Date

4618921 January 31, 1959
T, Bcope of License(s) and Permit
Use of Cesium=l34 in the sewers of the City of Seattle, Washington, serves in deter-

mining flov rates and quantities. The Licensee may not possess more than 100 milli-
curies of Ceelum-134 st any one time.

7. Epecial Conditions and Limitatione of License(s) or Permit
a) Byproduet msterial may elso be used at Sewerage System, City of Seattle, Washington.
b) Byproduct materisl to be used by, or under ths supervision of, William M. Roman.
©) Except as hereinafter provided the Liocensee shall comply with provisions of the
Atomic Energy Commission's Proposed Standards for Protection Radiation
as published in the Pederal Regieter, July 16, 1955 (10-CFR-20), until such
time as sald proposed regulations or revisions thereof become effective regula-
tions of the Commission. Notwithstanding Section 20.24 (f) of said stendards,
(sontimed on reverse side of pege)

B, Inspection Fndings
Isotope material on hand was properly stored and handled at Swedish Hoepital, Seattle
(see license No. 46-922-1). Cesium-134 was suitsbly transported to the field and
there sdded to the sever flov. Adequate monitoring inetruments vere used in the field.
Records maintained meet the requirements of 10-LFR-20. The quantity of Cesium-l34
introduced into the sewer produces concentrations below that scosptable in drinking
wvater. William M. Roman is the best employee im the lieensee's organisstion to
sontact on mutters pertaining to the liocense.

§. 1tems of Won-compliance

None -~ "Clear Case"

10. Give date of last previous inspection: m_tfmmm
11. Te "Company Confidential” information contained in thie report? §o
(8pecify page(e) and paragraph(s).)

Distribution:

T le2 Divieion of Inspeetion, Wash., D, C. ;;n%é’ 5
3 Divigion of Inepeetion, HOO
hpproved vy: Lo 7. Femrpen —

_Henford Operstione Office
(Operations Office)

April 17, 1957
{Date report prepared)

If sdditional space is required for eny numbered item above, the continustion may be extended
to the reverse of this form using heed to foot format, leaving sufficient margin at top for
binding, 1dentifying each item by pumber and noting "Continued” on the face of form under
appropriate item.

I§7 60807 SHOULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM

SPEARINY60264 PDR 60 912710



7.

Special Conditions and Timitations of licenms(s) or Permit (con't)
(e) (eon't)

labeling 4is not reguired for laboratory containers such ae beakers, flaske
and test tubes, used trunsiently in laborstory procedures during pressence
of the user.

(d) Totel amount of Cesium-l13/ procured under this license shall not exceed
500 williouries.
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It is proposed to inject batches of Cal?4 into the sewer via one manhole
over & period of 30 secs and extract a known quantity of the stream at a
sescond manhole 400 yds. distant. The quantity of activity per batch will
depend on the expected flow as in the following tablet

Expected Flow Activity/Batch
25 million gals/day 1 millicurie
100 million gals/day 5 millicurie
250 million gals/dey 10 millicurie

to Unrest d « (Applies to effluent other then gsanitary
sevage., See parepraph d). The maximum permissible concentrations are
specified in Avpendix B, Table II. The quentities may be averapged over a

year's dilution.

mum permiesible concentrations are specified in Appendix B. Table I and the

quantities may be con=idered diluted in a day's flow.

The isotope Cel34 s not 1isted in this Appendix. Its chemical affini-
ties may be expected to resemble those of Cs:27 but has & much shorter half
14fe (2.3 years opposed to 30 years for cel37). Adoption of the maximum
concentrations listed for csl37 would therefore appear to contain a liberal
safety factor.

Maximum concentration of cel37 Appendix B, Table 1I water 1,5x104

microcuries/millilitre

Maximm comcentration of Cel37 Appendix B, Teble IT vater 4.5x10~>

microcuries/mill1itre



- 2 -

The highest specific concentration proposed 5 me. of Cal34 in 100 million
gals/day.

100 million gals/day 70,000 gallons per min.

Injection would take place over 30 secs.

5§ mi11icuries would be added to 35,790 gallons 3.5 x 104 x 3.8
1.33 x 10% litres

1.33 x 108 litres

Concentration ; P 1,% microcuries/millilitres
. X

3.76 x 10~5 microcuries/millilitres
This will be the maximum concentration at any time.

Suppose the entire shipment of 100 millicuries were used in a series
of experiments in one sewer only during the course of several months, and
that of the smallest expected daily flow of 25 millions gels. per day and
gsuppose this sewer flowed only into its own effluent stored in & reservoir
empty at the beginning of the year so that no further dilution could occur,
then ignoring decay of the isotope, the concentration averaged over & year

ae alloved under Section 27,103 (the more stringent regulatiom) would be:

105 mierocuries/millilitres
25x100 x 3,65 x 38 x 10°
105 mierocuries/millilitres 2.2 x 10=9 ue/milli-
. x

Thie is far below the permissible concentration of even an unknown gamma

emitter. (1 x 10~7 mierocuries/millilitres) allowed under the same Section.
It is suggested therefore that the procedure is in accordance with the re-
quirements of the Atomic Energy Commission 10CFR, Part 20, Standards of

Protection against Radiation.

/8/ P. Wootton 2/19/57




COoPX April 11, 1957

FLOW I SOTO D

An important prerequisite to good severage planning is a thorough knowl-
edge of the quantity of sewage to be conveyed and treated. Measurement of
pevage quantity is normally accomplished by means of & metering weir or flume
installed in the sewer at & manhole or other suitable structure.

Bacause Seattle's sewers are large and flov velocities are high, conven-
tional methods of flow measurement are not apprlicable. For these reasons and
also to achieve a greater degree of accuracy, an entirely now method of flow
mea surement is being employed by the Metropolitan Seattle Sewerage Survey.
This method was recently developed by D. E. Hull, of California Research
Corporation, and is being utilized for sewage f1ov measurement for the first

time.

In using this method, & known quantity of radioisotope is introduced into
the sewer ups‘ream fron the neterins point and & sensitive counter at the meter-
ing point totalizes the nunber of emissions from a representative portion of
the activated sewvage as it passes. The total flow is then esleulated from the
observed concentration of counts in the sample and the caleulsted flow is then
related to the depth of flov.

This Survey is utilizing a pneuratic flow recordine device which contimu-
ously records the depth of flow. The {1sotope method 15 use® to calibrate this
device. After a mumber of calibrations at verious devths, a calibration curve
is developed and thereefter the conversion of recorded depths to actual flow

rates is sutomatic.

The isotone being utilized is Cesium 134, the use of which has been
euthorized under & license {ssued to Brown and Caldwell by the Atomic Energy
Commission. The method has been reviewed with the approoriate officials of
the State and local Health Departments and the safety festures are being super-
vised by Mr., Peter Wootton of the Swedish Hospital's Tumor Institute.

It should be noted that the maximum concentration of redioisotope in the
sewage is below the recommended maximum value considered safe for drinking

er t'y the A. Eo Co



