
Form AEC 1617 (Tentative)
)

, .,,

UNITED STATES ATOGC ENERGT COINISSION

Compliance Inspection Report

1. Name and address of Licensee 2. Date of Inspection

Brown and Caldwell April 11. 1957

c/o Tesor Institute of Swedish Hospital 3 Type of Inspection

1211 Marion Street Routine W h1=A

|
Seattle 4, Wanhington - Attas W4114== M. Roman 4 10 CFR Part(s) A1plicable

Parts 20 and 30
5 License (or Pemit) No(s). and Expintion date(s)

Number Erp. Date Number Exp. Date

j 46-1892-1 January 31, 1959
1

( 6. Scope of License (s) and Pemit

| Use of Cesium-134 in h eewers of W City of Seattle, Washington, serves in deter-
| mining flow rates and quantities. h Licensee may not possess more than 100 milli-
! ouries of Cesium-134 at any one time.

7 Special Conditions and Limitations of License (s) or Permit
a Byprodnet material may also be used at Severego System, City of Seattle, Washington.
b Byproduct material to be used ty, er under the supervision of, W4114== M. Roman.
o Eroept as hominafter provided the Licensee shall comply with provisions of the

Atonio Energy Commission's Pmposed 3+=ndaMs for Protection Against Radiation
i

as published in W Federal Register, July 16,1955 (lo-cFA-20), until such'

time as said pmposed regulations or revisions thereof become effective regula-
tions of W Commission. Notwithe+=ndinf Section 20.24 (f) of said standaMs, I

(continued on reverse side of page) ;

I

| t$. Inspection Findings |

| Isotope material on hand was properly stored and handled at Swedish Bospital, Seattle
(see License No. 46-922-1). Cesium-134 was suitably transported to h field and

j there added to the sever flow. Adequate monitoring instmments were used in h field.
! Beoords maintained meet the requirements of 14CFb20. h quantity of Cesium-134

intrednood into h sewer prodnoes sonoontrations below ht neceptable in drinHar
water. William M. Roman is the best employee in the Ideensee's organisation to
sentact on matters pertaining to the liosase.

9 Items of Non-cmpliance

Bone ,oClear Case'

.

|

.

|

10. Give date of last previous inspection: Bo nrevious insoostions
| 11. Is " company Confidential" infomation contained in this reportt yo

(Specifypage(s)andparagrapb(s).)

Distribution:

I
* l-2 Division of Inspection, Wash., D. C. "(IhspeCidr) #

3 Division of Inspection, 300
Approved by: / m / f . f r w m

- - v v

_Hanford Operations Office
(Operations Office)

April 17. 1957
(Date report pnpared)

( If additional space is requind for any numbend item above, the continuation may be extended
| to the reverse of this fom using head to foot fomat, leaving sufficient margin at top for

binding, identifying each item by number and noting " Continued" on the face of fom under'

appropriate item.

9608150227 960807 : SHOULD BE SEP PORTH IN A SEPARATE COVERING MEMORANDUMPDR FOIA mm.
| SPEARIN960264 PDR
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7. Special Conditions and Limitations of License (s) or Peruit (con't)

(e) (con't)
i

labeling is not zwquired for laboestory containers such as beakers, flaske
end test tubes, used transiently in laboratory ghs during presense I
of the user. 1

(d) Total amount of Cesium-134 Fwid under this lioenee cha11 not areced
.

500 milliouries.
l
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j 12 M
!

i{ Gn April He 1957, Carl N. Keager visited b offies of trova and Caldwen
leested in reen 415 of the James Building. Es was met there W Mr. Ea1

t

MillerIaaktaqr ever their offies, a reen appresinately 25' x 30' eestavatag
Project Engineer, Mr. Vf114== M. Annan and W. Dave Calduen.

After4

! five dess and a drafting tam, k. Benas and Mr. Imagar preamaaad to thej swedisk Bospital ears their testeps, Cesium-134, is stored. Ih poter
q Westten, m.sealarieal anfetr Officer, was present at h suedish Esspital.

At the Swedis Respital we leaked at the stormse and headling theilities,

j and resseds of reesipts and uses of instepee. Too plastie helms of about
eight-aumes espeetty had been previanaly filled wie a medium ehlaride solm-;

tien er as- w 1to one bete eestatmed 1.2 adnieuries and to other 0 5=8118a==Se of Onetam434. Thees were placed la a wooden bez the
-

i yellow and megents sediatima symbol for tsumater nr ear to the test] ette. Se parer mest presseded to the test site at lith Earthwest and 49thi

! Street.dem the omqples wesw to be poured into the eeuer, esmats to be
tekom and flew deteestand. At h field test site, Emil Jensen and ashort

i Steshasa of the *Atartem State Board of Esalth jetmed the group. Iater in
j the aftermosa the group at the field site was joined n the followinger

| Dr. *11a== Isae - Seattle, King county Board of Eealth
; Jebum Yes Amburgh - Assistaat Dissotar of anaitama, saatth
t Jehe arscht - Direeter of anaitama, senttu

ner Merris - Citr Engineer, saatth
j Jim noberteen - Assistant city magiaear, seatth
: clarense Meseart - couneilman, seattu

Bob James - Counei1===, Seat m'

! Mike Mitchell an==a41=an, Seattle
i Mr. A1-==das , canaa41=an, Seat h

Mr. Breman, Comme 41==a, Seat m

?

{ h above were seeerted W Mr. Ea1 Miller and Mr. Dave Caldwell of trous
and Caldwell, and were present at the field site for only a few aduates to

{ observe the field test.
I
j 13. hailities

| No audienetive material is kept at the offies of Brous and n=1dum11g materials
j are stored and headled at the Suedish Hospital. Esse, the radiaties hasard
; syahel was displayed en the deer to the isotope laboratory, en four storage; estes, and en heed and work areas. Se Geoism434 la its shipping eestainer

uma kept la ese of the esves. Tears and boeds are emplayed them measurtag
samples. Destaus-134 is poured inte eight-sumes plastie bottles seing tange
behind a 44aldaA grog within a boed. Se plastie botmo eastein a ese per
esat salt enlaties. Amounts of redienetive material added to t o het h e are
in the order of one =e114 % . k tilled boths are then laserted is a
yellow wooden her, having the radiaties symbol, whiek is tremoperted to the
field site ir ear. A count taken at appezinately la inuhes above the un-
esvered bem, ses*ainter apprert=ately 1.7 millieuries of Ossian 134, was 0J
ar/br. At the time of pouring into a seuer the bottles are headlad n hand.r

14. Badana and Basiastars
|

-
>

_ _ _

s the sair individual that wears a film hadas einse emir.he
h== Alas ,unersaA. smages art ;. - = 9r - - m an - . an g.

Genpe4r, $76 College Avemme, Pale Alto, Califersia. Records en badges showed
the followiegt

F -/21/M - Wern 20 hours - Gamma,3
4/9/M - Vera 6 hours - Osassa, > q.s .

Desiastere vera . Renan, Mr. Mi and othe oro engaged ggin wort at the field at site. Desiasters show need for
ese der.

,

_ _ _ _ _ _ __ _ _ _ - - _ - -
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use were eramined.In addition to h film badge neard deoeribed
has records showed the fonowingsabove, records of receipt and

MSELE1
3/1/37 50 miniouries

Coaime-134.

EE
3

1.36 =t114euries \
1.22 =illisarise te h11=4 sewer
0.65 =8111serie to sewer at 113 E and E 135to nat=1a* sewer3.16 =8114euries
1.20 millisaries to h11md sewer

Other records ====4=a4,and oomsidered signitito a=11==4 sewer, lith NW and 45th
b asuer aqrstem at variens flows.ecogutatione showing h quantity of Cesium-134 htonat, woro Peter Wootton's
limite for dr4mMar water.b esaputations clearly new ht the concentrutioumy safely be added to

A eog of has computations is enclosed
16. gggg ns are below seceptabic .

.

Due to the very aman amount of rsdiomativethe lov nading of 0.8 mr
open field earrying ease /hr obtained at appreimately 12 insbes from hmaterial used en h site and

Peter Wootton, the Radiological Safety Officerdid met deem eamplete sur,wys in the field nece
does beep a model 107 C Prefoselanal cieger Cssary.Instn ments, Inc. Bowever, h party

,

field test site. ,?.inen le:r Wr 1Y wles Angeles, California) in continuous operatiounter (by Freeieion Radiation
Hasta Di r1 m t * e 3' m+4 on on h17.

_ I

sewers for hydrumlio studies.km is no waste disposal probism here for h isot
-

h disposal.
The eight gaans pinatie bottles are musedhis procedure automatiaally takes care ofops is poured into btion of b job, it is pi-mA %o dispose

,

!

Emiversity of umaMarten.r=== tater material through h dispeaal servies of Mof p1&stio haths and alqr otherAt h am1=-.

r. Ralyh taltse of b18 D31331

part of Seattle).The site seleeted for h test was at Eth N
h estimated flew wasMore h sewer is how shaped, being 69) insboorthwest and 4Sth in h11=M (a116 indes wide

===halas usre op. 1 s deep and
4,000,000 g41aan per dayinto the upstream ===kata and sewerened approximately 500 feet apart.Two.

N isotops was poured
insbee high.inte a vertical erliador er tank approximately 6 fage isas pumped from h downstroom membola
the eeunter was absbed to a Berkley Portable SA esmater was inserted into h severages in diameter and 24

aaka

filled sylinder sad
h test was run for about 1000 seconds prior to i jcaler-Gentisseus Counter.6 por amoemdin esder te get an initial so,unt.n ection of h isotope

This initial or background oesnt .m. 4After injoetion of 1.2 me of Cosion.134, h s13 4 per seco.nd.

with h volmse of h test sylindar sad the duratiN increase in sount of 7 4 per second sea consider dount averaged

compatatism of h newerage flew rate. e
backgreemd sount was reached on of W test permite a

Counting was costiamed until thedepths of flew in h sovues
ha a depth- 1sw ourve may be plotted dishStudies of this type win be made for varionewill permit the city to determine the severag(e flew

the enlibrated leasticas) merely hr measurinrate in h future (atg the depth of flow.
A sort descripties of h test method was h nd d===h==*e

of the City Couasil de were present at the tout by Mr. Mal Miller toa e
saala==d.

est site. A copy is
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134 OR MEASURING TRy MFNOTES ON THE USE OF Ca

I IN SEERS BY THE INTEGRAL COUNT METHOL
i

It is proposed to inject batches of Ca 34 into the sever via one manholel

| over a period of 30 secs and extract a known quantity of the stream at a
i

second manhole 400 yds. distant. The quantity of activity per batch will
!depend on the expected flow as in the following table s

Expected Flow Activitv/ Batch

25milliongals/ day 1 millicurie

100milliongals/ day 5 millicurie
250milliongals/ day 10 mil 11 curie j

|

Under Atomic Enarcy Comission 10CFR Part 20. Section 20.103. Concentration ;
|

in Effluents to Unrestricted Areas. (Applies to effluent other then sanitarv

! sewage. See paragraph d). The maximum permissible concentrations are

specified in Appendix B, Table II. The quantities may be averaged over a

year's dilution.

Section 20.303. Disposal by release into hnitary Sevare Systems. The maxi-

zum permissible concentrations are specified in Appendix B. Table I and the
.

quantities may be considered diluted in a day's flow.

1
! 'Ihe isotope Cs 34 is not listed in this Appendix. Its chemical affini-

l
| ties may be expected to resemble those of Ca 37 but has a much shorter half

life (2.3 years opposed to 30 years for Ce 37). Adoption of the maximuml

concentrations listed for Ca 37 vould therefore appear to contain a liberall
i

safety factor.

Maximum concentration of Cs 37 Appendix B, Table II vater 1.5x10-41

microcuries/millilita,

Maximum concentration of Ca 37 Appendix B, Table II vater 4.5x10-3l

.

microcuries/m131111tre

.
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The highest specific concentration proposed 5 me. of Cal 34 in 100 million <

gals / day.
'

100milliongals/ day 70,000 gallons per min.

Injection would take place over 30 seca.

5 mil 11 curies wouM be. added to 35,000 gallons 3 5 x 104 x 3.8

1.33 x 105 litres

1.33 x 108 litres :

Concentration 5 y 103 microcuries/millilitres !
'

1.33 x 105

3 76 x 10-5 microcuries/millilitres

This vill be the maximum concentration at any time.

Suppose the entire shipment of 100 mil 11 curies 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 gals. per day and

suppose this sewer flowed only into its own effluent stored in a 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 a year

as allowed under Section 20.103 (the more stringent regulation) would be

105 nicrocuries/millilitres
25x106 x 3.65 x 38 x 103 +

105 microcuries/millilitres 2.9 x 10-9 ue/ milli-..

3 46 x LO' ' litre

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

emitter. (1 x 10-7 microcuries/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.
!

/s/P.Wootton 2/19/57
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FIN MEASUREMENT BY THE RADIOISOTOPE METHOD

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

Because Seattle's severs are large and flov velocities are high, conven-For these reasons andtional methods of flow measurement are not applicable.
also to achieve a greater degree of accuracy, an entirely now method of flov
measurement is being employed by the Metropolitan Seattle Severage Survey.|

This method was recently developed by D. E. Hull, of California Research|

Corporation, and is being utilized for sewage flow measurement for the first|

time.
|

In using this method, a known quantity of radioisotope is introduced into
the sever ups* ream fron the metering point and a sensitive counter at the meter-|

ing point totalizes the number of emissions from a representative portion of|
The total flow is then calculated from thethe activated sewage as it passes.

observed concentration of counts in the vaple and the eniculcted flow is then |

,

|

related to the depth of flov. |

)
This Survey is utilizing a pneumatic flow recordine device which continu-

The isotope method is used to calibrate this i|

ously records the depth of flow.After a number of calibrations at various dorths, a calibration curve
|
|

,

is developed and thereafter the conversion of recorded depths to actual flovdevice.!

|
| ,

! rates is automatic.
The isotope being utilized is Cesium 134, the use of which has been i

authorized under a license issued to Brown and Caldwell by the Atomic Energy
The method has been reviewed with the appropriate officials of| |Conmission.the State and local Health Departments and the safety features are being super-|

vised by Mr. Peter Vootton of the Swedish Hospital's Tumor Institute.|

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

|

water by the A. E. C. ,
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