
AIR CLEANING l'ROGRAM AT T1IE LIVl~U.iORE RESEAHCII IABORATORY 

By G. T. Snundors, CR..~D 

To apprecinto the nir cleaning program e.t tho Livermore Roooo.rch Laboratory 
operated by tho Culifornie. Rooonrch & Dovolopr:i.ent Company, it io nocoooary to 
placo ouroelveo goographical1y, ruotoorologicully and problem wise. 

Liv.ormore, California is locutod a.pproximn.toly 45 milo3 east and south of 
San Francisco, nt the eastern end of tho Livermore Vnlloy. The outline of tho 
vnlloy itoclf is ro11ghly nn onlongntod ove.l - or football shape - with the long 
axis on tho east woot lino, and it is relo.tive1~ omall being some 13 miles long 
and nix miles wide. Tho surrounding hill structure nvorages somo 1700 foot with 
a small oponing in tho southwoot corner. So th.o.t tho valley, when viewed from. 
above, resembles a large bowl with a flat bottom. Figure I. 

The region is wholly £lll agricultural area: the largest crop beine wine 
grapes, and secondly cattle raising. 

Tho moterological conditions con best be stated, as extracted fram a United 
Sta.too Weather Bureau report on this area as prepared by Paul Humphrey of the 
Arco Idn.ho Office. 

"The expected meteorological condi tione at the Livermore, California Site 
are, from a practical viewpoint, entirely favorable as far ae the more farri liar 
climn.tic elements are concerned. Surface temperatures, winds, a...1d rnL"'li'e.ll are 
of comparatively little concern when considering construction problems or the 
comfort of personnel. Primarily, meteoroloror must be considered because of the 
effects of atmospheric conditions upon harmful effluent which.might be released 
fro~ stacks during various operations. In that respect, considering the fact 
that the Liveroore Si to is in a bowl-sha:ped valley surrounded by an importa...'1.t 
agrlcultural area and a significc.nt :population, the meteorological conditions 
e.re less favorable. High stacks alone, such as are used at some other sites, 
vould not be practical ae a method for the elimination of harm.f'ul concentrations 
of effluents. Such stacks woulcl lessen ground contrunfuation on tho site itself, 
but would not nign:tficantly reduce averae;e ground concentrations within the 
Livermore Valley. It appears that safe routine operetiono us far as stack ef-
fluents aro concornud should be broutYit c.bout by prop0rly engineered devices for 
cloo.ning off-gases rather than by consideration cf meteoroloeico.l conditions." 

The o.tCTospheric conditions present th.r~o basic pointo: (1) Prevailing S~ 
wind during sun:rr.ar dnys. (2) PrevaiB.ng N'.Li: wind dur:inc; winter days. (3) Stab1e 
(calm) conditions o.t leaot ten percent of tho nights, and some four percent of 
tho duyo durine tho winter months. 

Problom-wioe: At the roq_uoot of tho Ato;n.ic Energy Co::nr.lission, the Stn.:ld.nrd 
Oil Co~:rpD.Y,y of Culiforniu forr::ed the California. Rcoearch & Development Co;:ip!:lT',y, 
eomo three y0aro ago, to work on the Ml'A prov-run. This new company pro:::;ontod a 
very .fino oitua.t:i.on from tho houlth physics stand:poL"'lt, as tho engineers woro 
vory receptive to ouegestiona and ideas. Fow, if any, were bound by ruiy proclo­
terminod concopto of rndio.tion control, etc. Ao o. practical result, tho hculth 
pbyaico stuff vas ablo to inotituto its own ~rodotorminod concepts of radiation 
control. 
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Tho noo1gnod problomo to tho co;opuny woro principally baoic roool1Ich, and 
ao ouch necoooitntod chomiotry cmd i1hyoico luborutory 01)0.co: motnllurgicul toot 
colle, procono collo, otc. 

Thuo, to tho onginooro wo cuvo tho follow:1.ng baao-linoo wo wnntod to follow: 
l. All :potontinlly contruninutod o.:1r will bo: 

o.) Clounod 
b) Snm1)lod 

2. All duct work will bo: 
a) Rondily ncccoonble 
b) Ens:!.ly rcpl.uconblo 

3. All filtoro-nsccmblies will 
· a) IInve pro-filtoro 
b) Be accoasiblo for ease of change 
c) Hnvo n simple indicating device for lending effect. 

To a great extent we ouccoedod and our active air cleaning program is es­
sentially this: 

"All potentially contamino.ted air ia filtered as close to its source as is 
practicable: this air io then srunplcd ns it is diochargod to atmosphere." 

11The general atmospheric contrunino.tion is checked by constant air sampling 
in ru1d around the ontiro Livermore Vc.lloy." 

To accomplish this, we have oto.ndurdized, in general, our unite to certain 
filtering e~uipmont and procedures. The fume hoods, for example, aro all 
equipped with 2' x 2' x 2 11 fiborglaas prefilters and 2 1 x 2' x 5-7 /8" CWS ff6 
equiv. back-up filtero. Gloved-boxes have 11 thaxter" PF105 :prefilters and 8 1 x 
811 x 5-7 /8 11 Ci-IS ff6 equiv. final filtero. Figure III. The glove box manifolds 
(each having a capacity for l2 boxeo) are e~uipped with an additional buck-up, 
or insurance filter (cws #6 equiv.). The filters are either incorporated into 
:plywood throwaways or are top loading for ease of change. Tho only filter unite 
not at shoulder level (or lower) are the gloved box :!.nsure.nce filters; hcr..rever, 
tho anticipated rate of change for these units is once every folir yenrs. 

The effluent air is sampled in each duct run, tho oo.mples being so arranged 
that a.'1.y detectable activ:l.ty can be in turn traced to its source. For this pu.r­
pooo, we use a sampler that io injoctod into the duct stream and operated in the 
Isol:inetic Region of flow. Figure rl. 

The laboratory room a:ir is aam11led by use of "Filter Queon'1 type vacuum 
cleaners and we extract the air through a 3-1/2" dirun.eter disc of HV-70 paper. 
Tho 3-1/2" diameter was chosen to meet the mn.ximum sized scintillation counter 
that wu::i constructed at the time our pror;:rrun was ini tinted. Figure V. 

Tho valley air is sampled at vo.rious pointo tlu·oughout tho countryside end 
for this purpooo, we have uocd o. "moto-o.ir" unit and again, we have used tho 
3-1/2" dia:neter discs. Figure VI. Theoe units operate continuously and the 
papura e.ro chr:.ne;od once oe.ch week •. In addition to a radio-count of tr..o papero, 
for both nlpha ruid beta-gamma, we nm a ro.dioo.utog:raph of the papers. Wo actu­
ally find that tho particle count is a much more sensitive device than the 
counting procoduroo. -

To DWilinl!.riz.o our prov:c.m for o.ir cloun:lng which is really a four point plan, 
'W'O Clin keep with tho modorn trend and cull it op~ration "toot". 

l. Teat now equipmont 
2. Educate englnocra 
3. Sample offluont laborotory air 
4. Tnko continuouo cinvirono buckground.6 
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FIGURE I 

PICTURE OF TIIE LIVER.V.ORE V IJIEY 
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A. "THAXTER :PREFILTERS II 
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B. CWS 6 (EQUIV.} FIL'.1.'ERS· 
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-FIGURE III 

GI.DVED BOX FILTERS 
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FIGURE IV 

lSOKINETIC SAMPlER 

FIGURE V 

"FILTER QUEEN" SAMPLER 
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FIGURE VI 

"MOTO-AIB" s~ 11.MPLER 
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