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leceber 27, 1957

health frotection Braach
DLivision af Bioloyy and dMedicine
Us 5. Atoale Energy Coumission
washington 25, D, C,

dttentions Mr, Allea :rodaky
leay o, Lrodskys

As per the request of J, U, Follard, Assistant Maiager, bun Frauciscu
Operutions Office to v, Staifard L, varren, we huve complled the fullow~-
ing Licasway procedures that we use as needed in our operatiouwn, 1jle
procedures were taken from existing uricalyeis reports und modified w
moet the noeds and capabilities of this iroject, Iu each cuse a pre-
iainary study of available procedures werw gade to amuwlls urinalysis

to Le done as neoded,

On this Froject nearly all of the biocassay activities have iuvolved

_ urinalyses with only a few fecal analyses being done as cowrtesy
cousultations for other overnesnt agencies, Altlouyh we have ot
dons aiy activity blood analyses a background of experience in tlis
phase of bioassay procedures was obtained during the Meulsttan 1o ject
veriod and gould Le duus Larw if needed.

The attached compilation will be nusbered tu correspond with the itew
ouuard du your letter. e hope that a copy uf Lhe compllation frow
all the projects will Le availatle or pul out as a 7ID Tuport vlice
tlay muy save time and duplication of effort oa the probleas of
bivassay technigues,

Sincerely yours,

BEST COPY AVAILABLE
Louis 5. Silveruan, Chiuf
hoalth rhysics Luclion

L3S i
e¢s I'r, J, C, Pollard
. S, L, Marvea v
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1, bloassay trocsdures for the elemsnts ru, s, tr, and U are us follows:

Analytical lethiods
(A) ror Flutoniwi e wodification of the wetlwd dewcilled i e ’5'5

Ho, DRI (1) is used which euabtles LLis 120jeol b run 1uf?
aualysis with a 655 recovery factur,

1he steps we folluw in the analyticul peucedures wus

1. lace & 2L hour urine speciusn 1uto 2 L. Leabws wud wahe
0.28 with HuU3.

2, Heat to 65° C,

3. ke Q.ld, 1u ti3evh. v

L. Add 10 md ci(nu3); dropwise frou Bep. fwmel wid wtir furr 30 wlu,

5. Allow to stand overnight at roon teaperatuse,

6. Aspirate all but approx, 25 ml. of suparnatant,

7. Add 23,5 al t w3 (Conc.). ‘

6. Add 10 Ml 305 Hy0p and cover with watchylass,

9. Heat until reaction atops, adding uure Hy02 if needed,
10, CGool and then add 2 md HpS03, Allw Lo stand for 15 wsdu.
1l. Add 1500 al (659C) distilled Ha0,

12, Add dropwise 7.5 wl 855 Hyru), while stirving,

13, olir for 30 uin, then allow to stand for 2 s,

1L, Aspirate all vut 25 wl of supwruatuut,

15, Slurry and trwusfer to 50 wl cunitrifuge tule,

16, Centrifuge at 2000 rpm for 10 wln,, decaut supuriataut,

17, Add 4 wl (couc) IC1 to orig, 2 L. beaker, cuver with watohi-
class and heal to wash sides.

18, 1our contents iuto cent, tube aud wash down sides with 1 wl ikl,

19, Add 1 iy La carrier and 1 wl LU Hr Lo esch 6 wd liquid,

L
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20, Stir § min, eentrifuge et 2000 rpm 10 min,, deecant,

21, Add 0,2 m1 60X fC1Ny fume cautiously over hurner while shaking,
72, ool and add 0,5 ml eone, M'l, $nereass volume to & ml with Hy0
23, Add 0.l ml NH OWeHCL, allow to stand 15 wminm,

2, “nka 2N in ¥ and stir occanionally for S min,

25, rentrifuge at 2000 rpm for 10 min,

26, wash once with 1 N, WNN3eHF molntion,

27, Rlurry ppt. snd transfer to planchet fer connting,

?8, Flame and then oonl,

29, Count in low background slpha counter,

Beagents for ru Analysis
Moy

Har),

rL (M03)y (232 g, BL(NO3)3e5H20 in 1L 10K $Mi03)

Hp0p

fpSny  (freshly preparsd by saturating eold Hy0 with S0p)

nel,

Ta earrier (1 = Ta per nl Figh = 3,12 pm Ja(NNy)3061inN per T HyN)
10y

MignHe Arl, (61 Hydroxylamine Hydrochloride)

(R) For Radium essentislly the methods deseribed in rort Neo,
ant, k509 (2) o pages 12-1l inclusive are used at this lsboratory,

(r) ror Etrontium a modification of the method described in
Rerort No, CRY-}55 ir used which enahles this Froject to run
urine analysis far Sr with a recovery factor of 757,
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The atape we follow in the analytical procadures are

1.

2.

kN
he

5.
6,

ia,

A 750 m1 aldquot of a 2 hr, vrine epecimen is placed in
a 21, beaker,

A4 drapwiea 75 ml Sulkowitoh Peapent from a wep, furnnel
whila atirring,

rontime to stir 15 min, after all the reagent is added,

rtover the hesker with watch glass and allow to stant overnirht,
Aspirate the supernatant,

Slxry ppt,, transfer to special contrifuge tube, »

rentrifuse at 2070 rpm for 15 min,, diseard s'permatant,

vnsh down heaker with 0,05% Ki(,0H molution and policeman,

Add washings to mame emntrifum tube and repeat 77,

Rinme ppt, twice in cent, tube with 0,05% NHOH and repeat #7.

Renove bottem from apecial ernt, tube » and dry elowly
with infrared lamp,

romt in a atandard type beta gama covnter.

leagents for Sr Analysis
Rulkowiteh Peagants 25 pm oxalic aoid

25 gn ammonium oxalate

50 ml glacial acetic acid

ftir with 60N ml distilled water at hHO-~50On

mtil digmolved, conl, make up to 750 ml and filter

0,057 Wi OH Solntiens 0,5 ml cone, ammonia Ailuted to 1 14ter,

» The specinl centrifmgs tuhes in which the hottom of the tnhe s
rewvwwahle counting planchet, Available from The Atomio Centar
Vew York, K, Y,

™) far

Uraniun we are eurrently using a modification of the mathod

mprrested by private letter from neorpe ™, Royster, Jr, of

ONMT, Benlth 1hymion Myision, Hig mathod 4a g modification of
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A mwthod raported in NLLO-595 (B),  ur modification conmistes
mainly in modifying and sisplifying the electrodeporition apparatus
needed, Resulte to date have been betisr than §57 from epiked
saylen, ‘
The follawing are the steps of this analyestis:

3, 7o tha urine eample 4n the collsction hottle add ta'roy
2 frama ¢4 100 ml, of urine,

2, Haimm pH to 9=10 with Fanf,

3. Allow to etand for 2.3 hrs, remove 20 ml, aliquot,

h, Contrifuge 15 min, st 2070 rpm,

€. Tecant into 150 ml, beaker,

6, wash ppt, with 20 mt, 5% RilOH ~ 27 Na'tCO3 solution,

7. Centrifuge 15 min, at 2000 rpm, roubine suparmatants, diseard prt.
R, Afd 20 ml, econc, HFO3 snd 5 ml, cono, H'1 to supernatants,

9. Fvap, to dryness on slow heat,

10, Cool and add €10 ml, Hallp and wvap, to dryness,

11, ool and add 5~10 ml, vone, IM03 evap, to drynesw, repeat
mtil white,

12, Tiemolve white ash in O,1N 03,

13, 44 20 w1, of fpecial Tlating Ruffer solution o to plating
cell %o apd (wh transfer sample to cell,

he Adnet pR to b5 to 5,5 (proen to twom eresol green)
15, Tlate at 2,0 anps until golution resches 97°,

16, lower to 1,0 amp and plate for 1 tr,, maintain temp, at
97°r with exterral electric heater. ssw

17. Remove plate, rinse with distilled Hg0, dry under infrared lamn,
18, Cfomt in low backerownd alpha counter,
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Reagonts for Uranium Analysis:
Nllll“.O,
HrONT
Nllhﬂll
w0y
Hel
Ho0p

# “recinl Plating Ruffer Solutions
29 grans (H)z €20y « A0
25 grams NaHPO)
0,218 gus FeNH),(B0)2+12H20
1 gm brom ereosol green
1 1iter Ho0 (distilled)
* Rpeeial Apparatus:

v» The rlating gell consiete of an 8 os, wide mouth bottle from which
the bottom half 18 cut off, The plastic screw cap is drilled to
allow a brass cathode connection, Gaskets are out from 5 mil,
polyethylens sheeting and standard Flat stainless steel 2 in,
diam, commting discs are used for cathode., A rotating rt anode
is used as s stirrer in this ocell,

ses The extermal elactric heater nseded to meintain the solution
tamrerature at 970, wae made by banding a 1i¢ht plece of corper
rheagt. srouwrdd the oell in the form of a Jealet, ¥Wrapping it with
Ashestos papsr for insulating the chromel resistance wire winding
which in turm is covered with more asbestos paper.ant tied dowmn
with ashestos etring, This jacket 1s comnected to & Variac which
controls ths current and resulting temperature,

Tn addition, a steble and sufficient N.C, power supply was obtained
from a standard Heathilt Nattery Fliminator with a more sensitive milld-

amn metor connected in the platine eireuit,
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?. fawple collection procedures sre enclosed for the standard type
of "mpot” urine specimen, When twenty-four hour speciman collections
are required a standard 2 liter nyrex frlenmeyer flask with a Hylar
vrapped rmbber stoprer in lesuved to the individual concerned and he
is informed according to circumstances as to method and period of
tim for the eollection, Tn most cases this type of sample i»
requasted on a weskend with the collection period starting aftoer
the first voiding on Sunday worning snd collecting all voidinge to
and inelutlng the first voiding on Honday morning, All samples
are rhenked for pif with alkacid test raper upon arrivel at the
laboratory and acidified 8o the PH remains on the acid eide, The
kind of acis added depends wpon the subgequent analysis to be
rerformed and should be compatible with the procedure used,
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QENERAL INSIRUCTIONS FOR_COLLEGTIN
FOR_RADIOAGTIVITI ANALYSIS

OLLECTING URINE SPECIMENS
N,

The following instrrctions must be follcwed carefully in order that

the activity of the wrine eample will represent actual excretion rather than
erternsl contanination of the semple:

1.

U

-3

8,

ne

Honlay mevning, bafore voiding sprrimen, mcrub both hands with an abra-
sive soap (nuch as Lava or Boraxo) and hand brush. At leasi two complete
serubs of about three-minute duration, with complete and thorough rinses,

If available, put on cleen or new light.-weight cotton gloves.

For a container, vee a clean or new bottle that has not been handled or
used nesr any radiocactive materials.

The flrst urine voided on Monday morning should be collected in the
clean hottle and sent in for analysis.

Be careful not to contact or touch the "13ip" or bottle openini at any
time (ecpecially during the collection of the specimen).

The specimen bottle should be capped amd labeled with your name and
date of collaction and brought into the labvoratory for analysis before

noon of the same day,

The time for rcllecting the specimen for analysis is set for Monday
morning as fain, the longest perind awey from work. Alss it s asesumed
that at Tensst one shower or beth has besn telan between the lash work
period snd the Rjwe of the speplaen colloghion.

Gpecial eowlitiens requiving sperial precantions will be investigated
rhere indicated and advised accordingly.

qf_ (l ‘wavﬂam-q\,

L. B. Silverman, Chjef,
Health Physics Section
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3. rernissible coneentrutions of the above elements 4in urine are eal-
culated from the W.A.F, Bandbook 52 data and other A,¥,C, reports,
lere again, due to the low exposure potential at this Froject even
when monitoring persomnel exposed to minor aceidents, spilly eto.,
the amounts of materisl which are invelved are in nesrly all cages
fer below the maximum permiesible levels., We have been using
the Tns Alawos suprented maximm permissible concentrations as
follows frr activity urinalysess

(8) Plutonium (239) 7 dia/min/2) hr sample
(b) strontium (50) 660 dis/min/Liter

{e) Padlum (276) 22 dis/min{2} tr eample
() Urantum 100 dis/min/2k hr sample

The urine to feces ratio as published by Jack Shubert (5) 4n
threlaoriics has been used to calculate permiesible concentrations
for feces as needad,

he %he levels of activity determined at this Project have in all cases
except one accidental expomre bosn at the natural background level
or helow SY of tolerance, At 207 6f the max{imum pernissible ex-
eretionsconcentration ws prohdbdt the individual from warking in
an area where ha handlas radioactive materlals, Our one inetance
when thlp level wae excaeded (212 of tolerance) was due to an
accident with fr% whera the level dropped within one week aftar
the incident to 5% of tolerance,

ve have arbitrarily set these levels hers becauss (1) they allow
a ronlistic safety factor with changing tolerance levels and

(2) they are easy to achieve in ouwr operations,

S. The rolating of bloassay results to concentration of redicactive
materials in the body have only been done on the fow positive
results above the natural background level of sxoretions
mumuu-tunmummunmo.xumw
burden permissible level of the 1s0tope involved, Ko atteapts
haye been made on relating these minute amounts to the interns)
dogse rate, ‘
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REFORTS RFFRAAFD TO IN COMPITATION

Netermination of Plutonium in Urine
By S. Marshall Sanders, Jr, Report DR-1i§ (March 1956)

The Analytical Procedures of the Bleassay firoup at the
Argonne National Laboratory
Ry J'ack Schubert, T, S, Myers, Jr, and Jean A, Jackson

Report ANL~L509 (March 1951)

The Fatimation of Radioactive Btrontium and Other Fission
Froducts in rine and Vater
Ry C. A, Mawson and I, Fischer Report CRM-455 (1950)

rrocsedings of Rie-Assay and Analytical Mesting Oot, 6=7, 1955
By M, L., Hoover Report KILUO 595
Fare 35-lli Fleetrodeposition of Erriched Uranium in Urine

Py Fred villiams (ORNI,)

Fetimating Radioslemente in Tuposed Individnals -
IT = Radiation DNosage and Fermissible Levels

By Jack Sfchubert

Rucleonics Vol 8 No. 3 page 7L4=77 (March 1951)
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