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”;Dear Dr. Thompson. 71f1“ : '5=3*€At ‘ i ~‘f :J:[ 7"ef

‘ This is. the report of the pre-environmental survey in the
- vioinity of the proposed nuclear reactor to be 1ocated in the Town of
,“”Buchanan. Westcheoter County.~ _

e ‘ The gurvey was commenced 4in 1958 under the dlrection of IR

. Hr Alenander Rihm, Formerly Chief, Radiological Health and Air Sanitation
. Section, and lr..Richard D, Coleman, assigned to the lew York State .

-~ Department of - Heelth by the United States Pubiic Health Service. Since -
i June 1958, the. underolwned has been Chlef of the RadloTozlcal Health

.”Scction.';,'a- S ‘ .

: IR P*eparation of this report was under the direction of
‘Mr Kelleher ‘Senior ‘Sanitary Engineer, Radiological Health. Section.

- Other nembors of the Sanitation staff of the. ch York otwte Health
1Uopartmcnt were';_

’,_Hr Ferdlnand Wlener Auoistant Sanitary Engineer !
‘Mr. Eugene Cassell, A551gtant Sanitary Engineer
«Mr, ‘Harvey Prins," A sistant Sanltary Tngincer. .

. ‘Mr. Allan E. Raymond, Scnxor Sanitary Engineer o

;‘iMr Fred Wurtcmberger ASuiutant Sanitary anineer

o ' bFinld work was done by representmtlves of the New' York
;State Conservation Department and Local Health Departments.__Attached ,
, iu a llqt of acknowledgmcnts. : _ . -

Very truly yours.v

JM J@u

_ Shervood Davics. P.E,
Chief, Radiological - '
L Health Ovction
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- Intpodiebion

Thlb report lu a sunmnry to date of the pre-orer tlonal

"1';;fcnv1ronmvntll uurvoy in the V1c1nity of thn nucl*lr power rewctor under P

.‘fhfconsfructlon at Ind1nn P01nt 1n the Jlllwgc of Buchanan Woutch“ster ff,ffi"p

”“”-aLCounty, New York. Thls uurvej is bCln” carr1ed out 1n cooperatlnn w1th

v'?Tthe Consolldated Edlson Company, qwncr and operator of thn reactor who is

"-'alao conductlng ser “atn env1ronmental stud:es.1 Results of*data collected'A

»",iefrom both surveys have been freely exchan ed w1th all 1nterested dgenczes.e;

The snrvey wau undertaxen to estebllsh level of rad10act1v1tj

‘*h'prlor to the operatlon of the reactol; The 1evels of radlogct1v1ty foundll-

‘Aﬁl:fln thn env1ron1ental samplee are. due to naturally occurrlng radloelements SRR

Tl“ffand fallout fxom atomlc reapone testlng., ﬁs the atonlc energy 1ndustly;.ﬂi~'

"'T'*e wands, ch*mlcal procee 1ng fac:l tleg; and uee of radlolctlve 1sotopes Jan

o the flelds of nuclear reactor operatlon, accxdcntal or routlne releases
';'from these operetlons maJ result 1n oome 1ncroaae An rad10act1v1tj 1n the
'.cnv1ronment The meaeurenent of ex1gt1ng levels of radloact1v1ty and thnla

rj‘rangeg whlch mlght b’ e/pected w1ll a551st 1n the evaluctlon of the levels

“'r‘of radloact1v1ty whlch may be ﬁdded or, alleg dly added to the. env1rcnment

due. to local uOUPCbS of IoJlutlon,,, j‘ f‘:v fl',‘fi}_f,ﬂ‘h;_;, e.i‘,i~:&b
The nuclear reactor bﬂlng cons tructed at Indlmn P01nb is: the |

‘}ffir t prlvafe pover T ac+or in New York utate,_ The 'eactor w111 be a-

Ehprossurlzed water, thorlum converter, Onrlch“d urgnlvm, re ctor wlth a

:nucledr power capac1tj of 163 000 klloﬂattq of electrlclty.‘;é,ﬁ




 Drseription of]Sanoil'v;i7

'.The Consolldmtod Edlson prc-operxtlonal nurvey covcred rmplmb

o ﬂ;éstatlons w1thin a 25 mJle ndlus of the retctor sito. The’ locationn of the

' fffsonmplnng ulteu for the Vnrlous tjpes of oamples are shown n maps w:thln the

i;??rerort. A more complete doscrlption of the saﬂmllnﬂ 5tdt1°"° an“ .he

At;snumberlng ’y tem can be found 1n the appendix- lﬂ!: R .

‘t: ' Gross beta counts ‘were made on. moot of the samples collected in

'7l:l9”8 It was apparent. ulnce 19;3, that lallout from nuclear weapons
“iétestlng contrlbuted a 31gn1f1cdnt portlon of the total radloactlv1ty ’ound

‘t'in different phases of the environment. In order to. better determlne the

' "f.;concentratlon of blolo"lcally s1gn1flcant f1551on products, the D1v1s1on of

N

'?EfLaboratorles and Reoearch developed a more speclflc teut Pnown as "beta

”f:bone snekers";: Thls nethod 1nvolves the chemlcal oeparatlon of the alkallne':r

'FFﬁearths vhich 1no1udr the f1531on products Sr89 Sr90-Y90 Balho Lmluo Thls;

”r}test 1s nuch lcss tlme consumlnv than a spe01f10 1sotoplc analV31s for Sr90 o
'-l'The Leta bone sneker method was used for the raﬁlologlcal analels of all

..oamples, except alr sqmpleo_and rabblt th r01ds, collected after mld-_

'”gJanUJrJ 19)9., Nmturally occurrlng uranlum and thorlum and tLelr daupnters :”‘r'.

":;iw111 contrlbute to thc natural radloactiv1ty as Well as Pota551um40

_Rubldi 7 and others,. The "Leta bone seeker" method ellmlnateo most of the E

;‘fnaturally occurrlnp radloelementso

RuJblt therlda are the one Aceptlon wnere 2. upec1f10 1sotop1c Ma;fk-‘”

f:analyel u1s made for 113l bv gqmma countlngg To dﬂte, there has been no -

_ynnal;seo mode for alpha act1v1tj in envmronmental samples.



The rcsults as reported in the tablcs are at thc timc of counting.

”V;a?Act1v1tles were not extrapolated to datc of collcction cxccpt for a. crles

| }eﬁffﬂof a1r partaculato sample' collected 1n Juno 19)8. _ _c;};!v‘*f'F=f""'

Analysls for some spcclf1c ieotopes ana gross bcta analy"is is,

'”;t;pplanned 1n 1960 forleclected samples. A -more complcte dcscrlptlon of the 'g

‘ ﬁf@methods of enelysis used can be found 1n the appendlx.‘:rﬂ%J |
. An aerlal survej cf the area surroundlng Indran P01nt has been
’,gr;made., Since. a prior report Was made on the survey, 1t is ot included in
:‘_ »:f_'ltllﬂs report. . ,/_‘ j' Sl ‘ . |

A"‘,”hr Sqm:z’_eg. On July 18 1958 and July 2u 1958 alr partlculate samples 3

“-ofﬁﬁwere collected bJ local uﬂd stete H wlth Departme* personﬂel from 14 and

”7f‘12 respectlve stations.- These samoles were taken uti 1z1ng hlgh volume a1r Vj‘ '

'f-sam,'ars cf approxlmately 50 cublc feet per minute capaclty end an 8 1nch

jf:bj 10 inch Llass flbre filter. Since there were at ledst three days between'

"Qfsarpllng andfc01xt1ng, tbe rerults were not indlca’lve of radon or tnoron f;¥-~

*;f,fc. entrations.. Tho magor p,rt of the beta act1v1ty recorded was,

”»]ttercfore, dun to f-sslcn products from weapons tests. }:“ﬁs"fﬁ

The oreratlon 1nd maintenan 3 of air Mm.plers on dally ba51s was

flt,zfound to be t me ccnsum1nﬁ and was found to givn only a llttle more sl;.nifgf S

.fllnformatlon than a, meele contlnuous sampler. Slnce 1n,an envlronmental
"surwey of tre the oc1n mede average results are. conoidered to be the most N

'lfslgnlflcant the de01sion was nade to collect weekly amples. Concequentlj,'.

ff’l cublc fect per mlnute posltive dirplacement "Gast" q1r pumps were utlllzedﬁélf'

lpw1th a 2 inch da doter blass flbre fllter. Flve a1r sampllng statlon ‘were’

“,establlshed at locations nround the reactor 51te (sce hap #1)0 Thcse

"3fo54mp1ers uere opnrated for a pcrlod of ,cven days. thc fllter rcmoved and

“fent to thc leboratory for countinp.

v




7'$t§;jbe1n5 con51dered-

TiFﬁJ1OUf f Slx fdllout uxmpllng stntﬁnnu worc o'twbli hod (uco M1p ﬂr)

'“-fThn bz"Lot 1; woiLhtcd at tho bottom dﬂd 1s lincd wlth a doublc polyvfhylone |

“:’if¥bag. The bwg i srnt Jn uith the uamPle and procn,ood ”1th the nmplc'so'

1‘uhat du«t collected is. nl o counted. leflcultj w:th cnow nnd ice hnu baen-

'-Hiifexpcrlenced and some mcthod of overcoang the problem of drlftlng snow 1s

'i}Rabbit Thvrozds - Tth01d samples from cot ontall rabbits.kllled withln a

";k12 mlle rad1u° were counted for 1131. The rabblts were k111ed w1th a

L 22 cal:bre rltle, the thj?Oldg extracted and sent to the loboratory by the -

1 xCOn%”rVqt10n Deoartment.:_The sampllng areas were selected conglderlng

."”;;ran e, of the animal and on the basis of bclng able to uelect future upec1mense"

FVﬁffrom the same general area-,}
| w"féil 5011 samoles u;re taLen at the same location ns vegetatlon mp]esl

'jas uhown on Nap h and further descrlbed 1n the Qppenwx0 u011 mnles

-3f;uere taLen fron the uprer~two 1nches uulng a 6-7/8 1nch d1 eter core tool

we;The normal prcccdure "as to shake the 5011 loose 4rom the overlylng |

| .,vegetwtlon“ All lgrge stones were uleo removed. To date, no s011 samples '

 ;;have been analyzed These samples are btored and w1ll be avallable for ;.f
:=una1ygls Jn the future if indicated | _ h | | |

'3  Vnr tqtlon ; The xeveuation norn;llj.sampled were laurel or.planton

_although other tjues of samples have been obtalned becau e. of the leck of

b laurel or ploLton in the area being sampled.’ The eason of the deP also

, 1nf1uonced the typo of vegetatlon obtalned The ve etatlve *1mp1eo were

’“;?anllyaed xor beta bone eoelfcrs. It is to be noted that those sav:los

o . colIeeted 1n 19)8 wcre not "nalyzcd unt11 19)9. con equently, one. murt

' o'conqider tne t’nn between collectzon and actuol countlng 1n 1nterpret1ng

the rc«ults. 3 _f.-;




'L&f;tap., Some sqmples also have been taken from the Hudson River by the

s W{Conoervation Department usxng a "Kemmerer" ampler. Tnese are reported

,,wqfnf Sﬁmplnqij"PWiter sanplGS'werofcollected‘from'all'public'wwto" sources’

llu'/ithjn a ton m1le rndius of Indtan Point. In add:tion, somo vurfnce

&Eﬁ‘watoru WETe. unmplcd ovon though thoy w're not public uator sourceo. Tho-,]
RN uampllng locatlons aro 'hown on Map #5. In all crses, raw water samples

"ff°ucre obtalned elther by dipplng from a. 1ake or. by sampllng the raw water.:'-'

Q

";fvunder Hudson Rlver samples. The Unlted States Publlc Health Serv1ce has S

been obtalnlng Hudson River weeklj grab samples at Poughkeep51e and

- an1lyvlng for dlssolved and suspended beta radloact1v1ty~ results are .

'”ﬁf[shown in Table VII. ;j

Water samples on which ¢roass beta counts were nade are repo ted B

’355w1th the countlng error as shown 1n Table V.: The countlng error reported .

v-v‘;reoresents a 95% confldence llmlt. q“' ;”

The Ncw Yorx State Hoalth Denertnent has obta:ned weerljs omp051tes

'fgof dally °anp1es of the Hudson Rlvcr at Waterford Glenmont and of the.

- Mohawk Rlver at Cohoes,” waterford is on the Hudson above the confluence of

bl'the dohawk and HudsonD and Glenmont is below thls confluence. Cohoes is ;_.

s

‘-*on-t‘ Hohawk above the confluence of the Mohawk and Hudson Rlvers.

. ;'Hudson vaer Sﬂmples A; Hudson Rlver samples 1nclude water, bottom muds, 1_ G

-lplankton, and flSho. The Cc scrvatlon Depar‘nent hae obtalned sanples of

- ther, and bottom muds at Manltou Beach And Croton Polnt as shown on -

”-'Ehap JS, A plan?ton net vas used to obtaln plan.ton SJmples at ’oth p01nts,: -

'Fish Jere obtalned by screenlng._ip




| f:-Miik-v 1 A few milP samp’es have been colleoted to date, howevcr, this

‘report will not Jnclude auch re"ults bocauoo of the Tlmlted dlta avallable _
f"at thls tlme.b A supplementary report will be made coverlng mllk eamp]cs'__'
:*'collected in’ connectlon w*th thls SuerJ, anl w111 1nclude resultu of

:'vamples col]ected An. the utdtedide Mllk Survelllance Program for comparluon.




' Nxolnqntion'of Units Used

- . The maximwn allowdble concentrations (I.A.C.) accerding
to;state?and‘federal regulations are expressed in termv’oi micro
curies time: 10 to some negative exnonent, i.e. 7 x 107 nt/nl -In

'Q'order to reduce the possible error in roportinn end trans jcribiag

ulto, ‘the more convenient unit micro-micro curies was: cdepted.
rho unlts ‘used” for reporting regult are listed as follows:

'Aiﬁ;:;' npc/m - mlcro-micro curies pPr oubic meter of alr

Fallout - ppc/ft 2/aay - mlcro—m1cro <1ries per aquale “oot cf .
- area per day. : .

o ‘Rébbit“thyroid' - puc_— micro-micro curlts per thyr01d

:Vegetatlon - puc/gm - mlcro-mlcro curles per gram of drj veoetat on
SR . (drlod at, 1030 c) :

Nater 4 uuc/11 - micro—rlcro curlos per milliliter of watar

'*',}Mud Plankton, Fluh - pgc/gm - mlcro-m 10 .curies pcr FT&»,OF dry c‘cllds

(orled dt 103° C)

The results reoorted in all tables are at the t:re of collllng,l

onpt for the: hi; h—volume alr scruleo which are roporfed at the timo of
collect on.t, o , o : o ‘
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Digcusaion of Rosults

'bin'cvaluating the results contained in ﬁhis‘rehort it is apbarenf R
thgt 41531on products in the 1tmosphere as a rcsult of nuclear weapons

'-testlng contr:bute a 1arge portlon of- the rudloactlvatv found in all fulface .

v‘:udFPIPS. As an’ overall means of comoquson, Flgure 1 has ‘been prepﬁred

IR whlch grachlcally 111ustrates the aver“ge results for three month 1ncrementsv

-\..

T for alr,_fallout,'water and Vegetatlve samples. Tne Jerles of nuclear

'Vmeacons test° 1n October of 1958 account for the marked 1ncre=-x in the

‘}t_radloact1v1ty of samples collected dhrlng ‘the fourth perlod of l°58 and

':_the fLrst perlod of 1959° The decline of r@leaCtLVltV in. the second perlod

'.'_oP 1959 is. a resu_t of cessatlon of weapons testlng. Data now belng

“xfcollocted but not 1ncluded in thls report, show a further decllne to the

ef01nt v‘cre 1t 1s becomlng dlfflcult to detect. the low 1evels of rad“o tlyity
'lpresent.s_ - |
| xA'mcfe‘careful,analy sis of ‘the data 1ndlcaues hl”h levels of
fe,act;vity:injthe.latter parﬁvof October and es-ly. November of 1958 with some
e_declineuin December'1958bax earlv ’"numry|1959. Asoutfm;d-ganuary;.
 1ncrees1ng trend in rad10act1v1uj was noted Ahout'this'saﬁe timej 1131.'-
' was found in rabblt thyr01ds although prevnous th;"01d samples 1ndlcated :.
no 4“3;;f Because of the lack of 1nformat10n concerning the amounts of, or
'beh1v1or of . fl’Slon uroducta dOFOulth in the trato phere. from weapons
{tGuLani it is dlLflcult to asses tbe V'xrlat:onu oted in results between
,Oﬂto>er 39)8 and the Sorlng of 19,9°

.Air o Comparleon of the data obtalned at the d. .fcfent air campling

locations indic:tes no 51gn1f1cant dlffcrences.nctween the stations. The

L



:-'l_a- aLe re,ults of the f1 0 1Jr uumpljnp qtailonq uhow a hngh value of"

':f7 0 mlcro microcurles por cuhic m“tcr for tho luttnr vat of Aprll 1959

:ffuand a low valne of O uurln" the 1uLLer part of July 19)9, PLLUFO )b

‘*;graphlcally 1lluetrates tne average valueq for the flVG Utmtlons and fox the

. weenl averAﬂes of the Unlted States valzc Heel*h Service requ+s ut Albanyo

o . Both plottlngs follow each other cloeely. Fullout results have al o been

,f_lplotted in Flgure 2a for comparlson purposes.

Slnce rudon and thoron dauvhters were not bemer mcnsured \nv‘:'

I“;iconcluslons can be nade as to the natural rad10act1v1tJ in the air at
:'the gampllng statlons. It does pppear, however, that there w1ll be no -
'-51gn1flcant dlfference betveen scmpllng stat"onﬂ for .selon produot ,
:icontemlnatlon orﬂglﬂatﬂng from nuelear weapons testlngo 2

:jFallout>- Tlvure 3 comnares tne aver"ge monthly VlluCS of fallout at the

"“51A earpllnb euatnonc ulth the averdge results of fallout from 512 01t1es

"7}‘looeted11n varlouszgeographlcal areas-of the State.‘ A tabular comparlson

“has aISO?been‘made,in‘Table_II-B The amount and ’reouency of prec1ol,atlon,

' .f'heavy'snoﬁfall}feﬁd'differeﬁces betw zn time of sampllnp and - countlng are

fsome facto 'S ”hloh 1nfluence the reeults. Conelderlng these factors, there
anpeers to be no apprec:able dlfference betueen the reoults of fallout
:xobtalned in the Louer Hudson Valley and other areas 1n her York State on the
*_ua31e of eamyllnv for relatlvelj long perlods of t1m Some varLatlons,
i;wlthln reldtlvely short uarpllng periods have been noted and COﬂtlﬂUdtlon of a

¥.11MLth number of etatlons 1s des 1rublc.

ln o~+ Thvr01ds ;_ Thc only uample show1nv 1131 were 4 5lmples collccted
Jn the letter hnlf of January 1959. This coincided w;th an increase of

.radloaot1V1ty in alr, Hu@son Rlver,water and fallout,



' f*vcgctntlvc “ampleq, 'hn x'sulhs drn

'i‘:the 1nf1uence of fallout.'

“Vclht)fiﬁn Re[oxvnun lJ madc to P:puro 1 ”ur a vompnzlawn oI 1n'u1lw o[

Jll]ur to. othex Iypcs of uumph* Ln‘

‘tnnt thCJ reflect thc 1nf1uence of nuc]u¢r woapone testlnr 1nd ;ubeoquont

A

f‘lcouuatxon of tnﬂ o tL'tu. An :muortvnt factor whlch doe" not mlko for a B

~-good valld compdrluon is the lonr time. betweon e Ioctlon :nd PCUHflnb.'

‘for Lhose amples collccted 1n 19)8 It would appear that morc frequent

sxmpllng of vegetatlon f “on thc same area w1ll glve 2 better 1nd1c~tlon of

'bf W1+er o Tke braphlcal comparlson of Plgure 1 clearly 1ndlcates the

;dglniluence of fdllout fron nuclear bomb tevts ‘on wurface water samples,,'f
(ﬁd.The ground wauer reaults, as would - be e pected do not ehow thls 1n luence..'
' Excent for the Hud,on Rlver, Tost of the sur;are water oamples come: from
lakes or reserv01fe of verlous 1mpound1ng capdc1t1es.;_' | o
Results of" groas beta on Hudaon Rlver water wt Poughkeenrle
fTarefpletted in.Figure'S,' Because“of direct runaoff one "rald e pect a’
filrly 1nL dlate rise of rad LCthLb’ in thn water fOllOVlng a beavy
dzfdllout The general trend of a rnue in rddloact1v1tj 1n early November 1958
fn]loved by a decllne in Dece1ber 1958 and a: sub equent rlae again. in the
'ilatter Dart ovaanUary 1959‘wastapparent. Tho radloact1v1ty also renalned
somewhat elevated ao late as the end of Ml‘ 1959.. o | |
Figure ha °hows beta bone seeker reeults.on Aloany treated ater;‘d
;This‘hae L“Ln presented becauoe it lu the only weter oupply on wh:ch the beta
bone senker qnalJ is was mode prev1ous_to 1959. The effnct of fg1lout is
- cons Jderdbly dampuned because. of the torage capa01ty of. the Alcove
Ro sérvoir, ThLU supply is loc\ted appPOYllJtOlj 15 mlles southweet of

- Albany,. blguyﬁ )b-shews typical beta bone eeeﬁcr results of waters. of the
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»7,“ture oompunuut1on control is- ruqulrﬂd fo

h!vl ;i"f;n of [ohors vhir'i(‘ .iruvlvnc"jv"i{r').l
: Ph;w c-nls|»l SFTRLY pnllnullf nf lh’nlth

| J l)a,'x xlnl rn'sL |L)Il ()1' l'n tads- ~'“!‘1|(l)l:' |!¢ul ! b |\.t.‘|n:r\ |tl f
T Mllk - c

o The ObWQPtiVG of thls proc;duro ia tn prcpaxo for low;ffA:;”
:bav‘rround Leta counting the bone=seuking activitics 1nclud1ng :

S 'tronf*um, calhium, b~r1um, yttrium, and lantharim, -These’ arejf-“
”‘”prtc1ontatcj as g group in the form of oxalates and jgnltcd to .’

:“1}carbcnutou-,nd oxides. prior to- countxng. . No’ attcmpt is mude to'f-&fA“
1; sgnarate ind1v1du41 isotopﬁs from fho group.- S

. _ 1. :‘.111\]03 cOIlC- . (ACQ g“'&de)

’2}ifut*ontLuw—yttrium cerrier solutlon. To a mixture of 12.7.
f,iprums of Ygoq (A.D. Jackaj; Iné,, New : York, 99 9% pure) S
o and 3044 graks of br012 6H50 (4GS graue) 244’ 500.ml, .of
. water, 50 ml. ‘of conc, HGl and heat to dlSSOlVG. Cool
.+ and make up to 1 liter in a volumﬂtrlc 1u)k The flnal
'.‘5f§solut*on con+a1ns 10 mg. of Sr and 10 mg. ‘of Y+++por ml..'

3. NHAOH conc. (2cm)(prs grqde)

}<f[f4;1 Dlll NH, OH - (1- 1), ‘hx unal vo’um»s of conc. ”HAOH and
AR letll*ei water. B S L TR '

“7;5;Q.D luf _5¢o3 D.vae 100 ml. of conc. HNO3 to 1 llter withff’gf

'*-;fdl £11led water. o
=f;§;;'Ammon1um oxa‘ate.; (ACo grade, powdered)

-“Q7§; A ~onium oxalute, 1p golutlon. lO gramg of (JHA)20204.1¢-7
o H20 p~r lltur.., I,

Prcuedure. B

To 450 gram of mllk add wlth st&rang 50 ml. of ‘concen-

f traﬁud HVO3 and 10.ml, ‘of strontium—yttrium carricr golution, - Boil  .

; “the ‘mixture £or two hours after fozming uubuidv s and maintaln thu
B voluwe by acdltiO\ of dlutillhd HZO when nncessary.

- T Cool and fllter raoldly through 2 0 mm, ICbbnthO .wali~
' 'tat1vo papur. (A.H, Thomas #5160 is sntlufactory) Wash the fatty
Cresidne with dilute HNO3' Add the. wauhlngg to. the fjltrato and
dlucard the re iduo. ;,  o . -

R ' U‘u*rullze tho acidlty wlth conc, NH OH 'nddinp it u’Lowly
R and with tirrlng until the solurlon becomes ulxphtly cloudy. A just
" the pH to 3.0 with dilute HuO or 1-1 N[, 00, A pH meter with tpmpura~
é pH adju"tment. y;' _

@




in mllk~

‘ Ad1 ?0 {r.ms Of [OU"I qa zlmun1um oxn‘ntf b a! Lo h”ll— _Hy
. ding and’ simaor for one hour, Allow to :tand ove rnJ;Ht before o
fll*urlnn thwﬂurh Whatman #5 poapur ( AO M. d1awntur) Wash- thu ,
. prtciplt,tc on fhﬁ ilJtO“ with 1m‘n"won)um ox:: latc uOldthﬂ. e
- . Dry 1n an oven, - Txﬂn or the f ltgr thh thc r?s*due_to] -
a’ plutlrum dish.  Char the peper by hcating the dish gently over-a. .
_f'}bkcr—fype burn- tamlnb care that the paper does. not,- burn with a
- flame.  Ignite in a muffle furnace at- 600°C. ~ 700°¢, ‘until the -
. aah 1» pu:= Whltb. Onu hour of hcat:ng vlme s usuu]ly SJfflCl”nt

~ Trangfur thy esh to a gJuSSLnC pqpnr for wonghﬂng and ,
“then to a 1" 'x 4" stainless steel plinchot for “owntlnp.g Covnr .er
the plan"h 4 with "Saran wrap"™end count in the Bx er-A‘omlc O ;i
blckaround dﬂti-CO’ﬂuldanQ Guigor type b ta count' vs. a. K Cl

standard of* cqual ulght.- ' o L
*PrOCLdure - Sarun wrap sual for plonchuts

.~_1. “Cu+ quure ol Saran wr’p +o s:ze and pl ce onta*pieceiof_‘
S ;<Chb“5k010th : o : :

2. elgh oample end ‘put it ‘iv(-‘pi;.' “het. .
1-;3,1ufa1nt a lay r of gluo,around tha‘outsade of thn plancheu.f9
”f;,A;;fPut Sdrpﬂ wrup over Dlunchct and pull t’g1+ly around the
T bottom’ w1th & apln ing moilun in "order’ to nrov1de a taut

‘E_ “film OVer the onen face of tbv plunchﬁt, '3: '“H'ﬂ RN Ve

“~5;f Ho7d1ng ~w1s*ed rndo, rotctp the pl»nf‘h"’f slowly in a'l 
“»”¢fgnntl° flow of ,tuam fer approxlnh, ly 10. seponds.;;'

"3'6._JLet uaran wrap dry and trlm off “YCbS” w1th a. razor bladb.




Ailhﬂﬂl( U_-,\,Sﬁbu. l’f'

‘M'.]Hnl dhon ol Tl bogn lt\" l" '”"" h
< Mg w Y\'l I -'luln lh I"lll \{,.M llnr\l”l

D(tnrmwnvtlon of Donn ,t'kjnp Rudiui,ufopvs 1n3

Wutor und owapo

Thc ob LﬂTLV“ of thls proccdurn is to p Lp!IG for uutomdfnc
'S f]ow thin wﬁndow proportioral counting of bonc—seexlnb aof:vnties
*: wcludln; stontium, thrlum,‘ wleium, barium, ond lanthonum, Thoae
are” prcbwpxtutod.au,a groun in the form of oxaldtes. end 1g nlted to
©oxides nnd carbonatecd prior to count1nb. o dttompt is, made to -
.qepar“tb 1rd1vxuu4l luOtOpCa from the groun. , : :

Reagent

A°1?7'N1 r1c aﬂld conc. (ACS grade)

f2.fﬂotrontwum~ t+r1um-culc1um cnrrler solutlon. lo a. m1xture RO

- of 12,7 grams of Y50, (A.D, Fdckay, Tnc., New York, 99,

;frxre) 30.4 grams of“5rll, .6 1,0 (acs pradu),dnd 36,8 pramsvﬁ7

. of .C&C1,.2 H,0 (reagent grauc) add 500 ml. of:vater, 50 ml.
of concy HC1, and heat to dis so1ve., Cool and make. up to 1

©liter.in a volumebtric flask. he final <Jlut10n uontalnu ":

10 r;l “of Sr++ and- 10 mg. of Y +rer ml,

{33:'“H46h conc. (?8ﬂ ACS grade)

:"}Lg  Dllu*e LH CH (1-1) Mlx eouo_ vo]umes of uonc.;YHAOHKQﬁd}"

fstill e& ”ﬂter.

5. Dilute Hii0y (10%);-.Aadfloo‘mi of conc. HNO, to 500 ml. -

¥

- f water and‘makefup to 1ilitér.
 ;:6.',Amnonvum ovala e (ﬁCo grude, noxlcr)
';n7; gAﬂ1on1um oxalate 1% solutlon. Dnssolve lO prams of

1 lnter.‘. _ , - ) : ai o

'UProceduro.

. To +wo liters of sample (Jf less samole is avanlablc, o
measure tbn volume to the nearest 100 ml.) add 50 ml. “of conc,
1” (100 ml. 1f the sample is scware) and 10 ml. of - strontium=
yttr ium-caleium carrier solution. Add a few Teflon boilinge chips
ond vigorouszly boil the mixture for one hour. TFilter the solution
rupidly through 250 mm, rctentive qualitative paper (4. H, Thomas
© 5160 is satisfoctory). Solution may be filtered while hot. .
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Note=zioek h)(’ '

radioloubiapo,

o VHeutralize the (Htﬁvun dﬂlx(unc.lﬂ' G i i it slowly.

. and with stirrdng. - Use methyl orsnpo as oon 1n41v~luv uhe np;xmnrh
the endpoint frow the slkalire side. Chock the pll finally with av

- meter huving e tenperature commensutor und adjust to pH 2,5-3:0-
“using dilute HNO3 and dilute titl, O solutions for adjus tmbnb.

. l 4 yrams of powdered amnonium oxalate and h dt to BN
b01ling au& sianer for 1 hour at 90°C.

L - Alloﬁ to stand overnight before f11+er1np throuwh Wha+man
S#5 £i1 ;ar paper (240 mm, d]ametsr) Wash the.prn ipitate on the
Tilter with 1 poer cent ammonium oxslate solution,’

.+ Dryin an oven, Trensfer the f:lter with the res idus to .
~a platinum dish, Char the nzper by heating the dish. peqtlj over a
“Meker tyoe bl’FQP teking csre that the papér does not burst. 1nto

“flare. ‘(An ! ”trﬁd l~m0 may be used in place of oven dry*nﬂ) '

_ Ienite in a': niffle furnace at 60C- 7000C, until the L W is pure
©owhite, | ”n: h"ur of hegating is us uslly gu¢f101°nt

, ZTran fer th, ash into a w03:161 2-inch btulnleas steel
f“lznchet and Iﬁ”é‘ﬂh. Cover the planchet with Saran urap‘dnd :

) in thes Daird-Atomic aubomatic g“ 5 £low proportional couuturlu
"st “LJ _ut%Adarﬂ of equal weight, ' o L

f?ProCeiura'J_ferah vrap ceal fqr nlanchets

ro of Sarsn wrap to size and place on a piece of .

'Qlelandlgut it in planchetQ
3, JPaihtﬁijlwyor of plae dround the - OutSLdG of the pl nchét.
ﬁA.f; ut Sars :wrap over rl;nch 2t hnd pn]l twatly around ih@
v Lottom WLLh e spinning motion in order to prov14e a. tuu*

nlm .over the open face of the planch(.

gq;.ﬂulﬂln" tuisted cnds, rotafo the plenchet slowly in a
' pbn,lo j]ow oE Lcnm for upp1ox1m4tuly 10 seconds.af

o hy Let uaxan wran- 1ry‘und trlm of f excess w.th a: razor blale.
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”'"nwr D - 5 _(r,r,q £)

n 01 L\bOTIlOP‘O nnd Ur"~qrch
w_fnxl mthO UnparLWLut ot chlth

DJVJQ;h
- If‘

Tha' objective of this precedure is to ptﬂp\rt T ontdey
"1Jow thiin window vroportional counting of bene ,LLLLng
, ita Tud ing s1ront1um Cybtrium, culcwum, t1r1um ,*rd
@]hn+hiﬁhm§ Thej,-uré precipitated as e group in the foror o¥a~
- lates dﬂd jimited to OYlﬂ”“ fnd corbonates prior 4o countlng. ‘

2 No attempt is mnde fo ncratﬂ :wdiv1dua1 s otopou from th:,@r'upt

Rcagent“.ff

fhf?ﬁ;7 H“O3 conc. (ACu grade)

S 2;'futront1um~vtt*:um L pier soguf1on.‘ To a mlxtura:of 12 7‘]'
7 grams of 190 (A.D, Yackay, fnc.; New Yorlk, 99, “urP)
. V°nd 30 4 grams of uzCl 0 (ﬁuu gra do) add rOO ml, )
< uater, 50 mi.ef conc1ICYL and heat to di: solvu.- LwD’
- .and malke up to lgfcgjin a volumetric flask,’ Trn final
;:“olatlon uontainu lO mu, of or++ and 10. mg..of Yr‘*hpr

“i"iix cqual volun s*of“ébﬁc.r

(ACb crad %y powdered) o

_\nﬁy6Yalaté;a1% solu flon. 10 gvama’

.fIi ‘the Dhyulcal *t;fﬁtﬁf’thﬁ'gampl? i
vod_nortwon Tor "ﬂna"slg, Othervis 10%
o xor 5 mwnuto o Jf tho vcgﬁ"

< e thﬁro is po"sxbllitj Lrorcby'olﬁlogo of
sing to tha .llku und 1GlVP . W llttl“ distill
ndur wlth thc Sa ati

; ' Dry 1 fhomOﬂcnoouu matoriuL to cons ‘unb wcngh
'”5103°b ~Transfer & portion’ (10"~ 20. Ulam%) to e
.dfe the- blpnder untx] md]plh is Du]VLPJZGd
bl(ndgr Tor. at

'fféis;'A




e '.v“l""‘l'ln i iy 1:1" ‘
. b VI-g'M/H»n
|1wnh,nn, $ieh

--eare thn1 it:dofé'hdf born with. s f1lW“‘ An infenved lonp may - be
'ndh“thHL*J Tor the Mcker burwcr. "anr VO A xuille &urnac
vnnd Jgnlto at . (OOO 7000C untJl anp]ctﬂly as hnd '

,

Tr.nchr the ash: to an 800~ml boaker, “dd ulOW]] °OO

nl of 10f 1IN0, and 10 ml. of carrier solution, ' Cover thn'.:nkcr,dr
and boil, pwntl; for one hour, Pulﬂtdlnlny the volume with dis= .~
ti1led H,0, Usze Teflon cthq in the beaker to preven: bumping.:

_Pllt“r tnc solution while hot through paper: (A. H. Thomas ﬁ%lGO,v
15 cm. diancter is oatnuLactor );. onh_thByTEuldUC wlth 145 nitric
acid gnjfdiscaxd the ‘paper und residue, ‘ R o

NOUt“ﬂll ze the filtrate with- -1 WH OH, "dd1nai1t slowlv
th stirring.  Use meilyl orange as. an 1nd1uator, nd 2 proach

- an nd w
R A3 d coint from the alkwline side. Adjust the pH to 2.5-3. 0
’u i

'7

'ﬁ a pH “ﬂ+cr Jlth temr‘ruturb co“r vsatloﬂ for f-HQL Plcok

Add A gr;ms fo po' ered anmonjwm oxalato, brlﬂp to a

771 Pfd simer at 909C, for. onc hour, Allow to stand ove Inl"ht

ore £ Atering Lbrorrh Whatnen #5 paper (240—rﬂ, Aders *ﬁr), o
,uh the }rn01p3t¢te on the filter with 1% awmon"um oxal dtr-sxlutJOn.}'

...' _c‘ o

‘wit%

: o Drv in =n -cven. anuC=r fh, fllt ar '
. pla u?*vm dish,  Char bho pdpnr by h;“f 1g the'dish gewi ,
ol urner, e ,,"&ousgnot burst ¢ﬂfo Flans .
A lni'irbl ﬁegtef ij be sub gtntufwﬂ for the cven and, le ale.r burner. -

o

; 'Ivnlte in.a. ru1f1~ firnage,at OO°-7UO°C. (ﬂt;l tﬁb aéh‘t
jxs pu”p'whlto' " One hour of h,uting-is‘ usually uff101ent

. Tr*n“¢>r ‘the agh to o woivledyQ".staﬂnlass stoe 1 pla nchot
= d r W°1ph. 'Juv~r thﬂ-plaﬂcnﬂt yith Joran wran ind Lnun* An et
;bqud—APOch automatic gas flow p“oport onol oun cr Vu. a K4001

“‘ut-.”drlsoh,équul wenght

*;Pro durv*-'oa”an wrup ooal for planchﬁfs

"41. &Cut “quave. f Oﬂran wrap to size dnd pl(ce on-a pl““& of
B ,chw Nuulotn.

SRR -WniﬁhjSQWple‘and put it in planchet
3... T 1Jnt a ldyex of‘ luo‘around the outside of tho pluarchet,

‘ 4.*»PuL Suran wrap over . p_“nvuot and pul!' tightly around the
- bottom with a spinning motion in ordur:to provide a taut
f;illm over the open face of the planchet, . '

S 'H)ldlnp twlstoed ondu, rotu*w the wlxnghrt ulowly in a
‘ffpuntlv flow of sicam 1nr unpvnximutnly 10 seconds, -

h'égvact St ran wrnp drj nnd tr]m off ovce'"’With‘affhzdrrblndc."
o 02 ' ‘ o Co




"AVVUJ”PK ”:, (‘“”c.)

Divl.iun ol fuLu:u nllux,nnd U.x.nr.hf 
wa tork uhd(b Uupurtm\uh u! Hunllh f

. ;Saran‘wrap'nenl for plpnchgts NS

.

sn wrap is brounhr near: tho’*
in the pl: achet may have ‘a t

m;tﬁr1nl

*mto mcot thc Saran wran,  To.c¢l’ :inate loss of "wmnle, thc uaran wr'p SR
i cut to 31ze and Yh<n olacud on G cloth to. runove tltlcvol‘otrllity.

Becau:n of the narrow rin on: jome: pldncnu ,; and mlnor varl--j,fu

Nztlcns in e¢ize which make them £it tlrhtly in the connter, .use of- Llue\ 
'is desirable when covering pldnchuts with Saran vrap’ . To. ‘make plue,’

mix = oartu of berizene to 1 port of cthV1enb olohlorvdc ’and add
rclv—l o-bu?yl mpt1avry1at polymer to- brlng te the Conulat ncy
d=":red. ' o _

Prc¢eduret

B b :Cut squere o? uaran wra p to size and placé,onfé~piéce'of

”m.ﬂ

2. 'Faiéb*l {ﬂlc ani th it in p]x héﬁ;“f::

4. Fut Szran vrap over . nlunchet and pu _ ?Lwh*"~uro g
_'uot‘“ﬂ with a spiuning ntJon in. or: .o to prov;dn 8 tqut o
i} lr over the open iacy of thn p’dnchet..,‘-_5:‘_“,4_,'_;m,;" .

stcd ends, rot te Lho planch~+ slow yvin3g}géﬁﬁie“~

 5.~ﬂholding 'w
’ 1 for anprOflrltcly lO ngonds._

i
f;flow ot‘ steam

6. L-t uaran wrap dry dnﬂ trim off cxcogs w;th o rczor o1ade,>; _"
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BUCLIOTE 1 1 (Con!t)

. ,]);].vi.".i.()l_) of Laboerato i_e.'.é:: and NHoneerch e S
Hew York Stote Department ol Hooldth - oo

Radiolegical exsmination of alr particulates

A The «arplc to be dnavaﬂd aave e*tucr boon' 3¢ 8

iﬁmlo inch or a 2 inch diometer glass fibre filter, The filters
1uuvplled by’ MJne oa*otv Appliance Com,anj of Pittsburgh, Ray and each *
 packagerof 25 Filters bewrs the cetalogue number: Can)AZB. The 2. 1nch‘

- dlamutnr flltrru aﬁe pregsed out of the & 1nch bj 10 1nbh uheets

. ’hon in the filter holder tnp effbctlve ared. of the 8 x 10"'
ﬁ-;fllt““ i's reduced to 7 inches by ‘9 inches and the effective dnumeter,; i
. .of the 2 inch dismeter filter becomes 1 3/& inches. - At lEﬁst 8ix hours  ,5§
Lare a!]owed to elapse between. the txma the ampllng pczlod ended and e
:Lne time of examlnﬂtlon. i :

L , The 8 inch by 10 inf-h filt + (used. on the ut-~ple.{ HJffh—Vclume
?_{Samp]ﬂr) is rrnpavod for COul ng in the. follow1ng L%nnero‘.~j7 SR

l.v.Welah a o stain ' sel planchet.

2. 'Cut'A - l 3/4 inch dianeber d¢gcs from th~,cxpcced porfidé;-_
.of tu filter ,,acing,tnvm.evcn¢J )Jong a_u;agon’lf D

3.  o3acL ne v~L ‘discs ‘in the pl anchic o, V1th e

',4.' Meigh.p1anchét‘and éontentso i.

‘5.: Cover pldnchet wlth,”qran WEap. _A“f';‘; ]hfz;.f-fff"’ywh

The.2 inch dia meter flltor (used Jn tbe G st aampler) 13
prepu od forvcount ng in the follov1ng manner.

l.u Welﬁh the 2" °ta1nles steel nlanchet.
2. ;Inﬂcrt the 2"vfil er Lnto tne plaﬁcaet W1th c»pﬁééd §idé[up;}f*7*
' ;IB,L_Uelgh plancnet and contnnts. o .jj“ T}ﬁ ¢¥ ;,f:1;-! ';fiQ'“

: A..“COVer planchet, w;th saz.n Wraps

- The prep;*cd 1mp1cu are thon Lounted upder a B”er- tomic _
, autumqtic thin windew oportionul counter, The countu are ﬂtandurdlzcd L
by .comparison to KCl stindwwds .of the sare weipht, Ltok*vound Is-
“dﬁtnrmand by counting an BP}tJ 2" stainleas steel lenchet ‘eovered.
~with seran wrap. - Bach sample. 1s Lountvd at Ioast twice: for: 900" counts -
each.time, - If obasrvation indicates short-lived 1sotopps are- preselity
further study is reouired. S S .




C ,m* mmx n-- g (Loxl't)

”}biy} sion of Lnborator!os uud Resoqrch
'jgNgw.Xo;k:otatu Dopartment ‘of Heqlph :

3igy;diblbéical examination 6f”air"pgrticﬁidtés

“ne efflﬂlency of the ﬂounoinp tecnique 1u:foﬁnd'by*_ .
"lculatlnﬂ an efficiency. factor for various weight stendzrds, Since
the geometxy is constant, the efficiency for samples is assumed to ‘be-
t 1@ game ug tlat obtnxned for equal weignt utandardsg g e

_ Ta order to calcu]ate the act1v1ty in ppc per meter cubed
ﬁfthn followlng fa ct”rs must also be known: :

*1. Lcncth of eampllng perlod.
”:2 Avereve alr flOWo-

3°, Rdth of area of leter to area’ 01 s,rple¢ﬂ
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