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The work reported herein is authorized by the chiefs of LRL Health 
Chemistry sections, N. B. Garden a.nd o. L. Maadora, of Berkeley and 
Livermore respectively. Responsibility tor the work vaa assigned to 
their Airborne Activity Control groups under direction of M. D. Thaxter 
and J. R. Murrow. 

This report we.a written by M. D. Thaxter with the collaboration 
of J. Young. 

ABSTRACT 

"Hardtack" fallout was estimated by the tvo LRL sites independently 
by analysis of' filter collections of air-dusts at both sites and by 
several other methods at the Berkeley site. Examination of various 
data permits some conclusions and comparisons within the report period 
as well as in the light of previous fallout periods. Activity graphs 
and an append.ix of data With brief' description of' methods employed 
are submitted. 

BEST COPY AVAILABLE 



1).:U-ing the report period, f'a.llout data was collected by LRL by both 
the Berkeley and Livermore sites. These sites are 45 miles apart in the 
San Francisco Bay Area in central California. 

The Livermore data. is confined to the collection of dust aerosols, 
as concentrated from air at 4 CFM on tilters, and may be roughly divided 
into two categories of samplings: "daily" and "weekly." The daily 
sample is taken at a single on-site location whereas the weekly samples 
were taken at ll places located 2 to l2 miles from the site. 

The Berkeley data involves samples taken by various means: 

a) A "daily" dust aerosol concentrated from air at 
4 CFM on filters. 

b) 0 H<;>tizonta.l" f'allout trays, at ~ locations on 
the project and one about 70))miles afield to the 
1. w. 

c) Vertical cloth screens, vane-guided to be normal to the 
to the prevailing wind, at the same six locations 
as in ttb ) • " 

d) .Rainwater samples, on site. 

e) Tap-water samples, on site (public water supply.) 

f) Gamma surveys at 3' above outdoor pavement, at 
author's residence 3 miles off'site. 

Items "a)" and "d)" have become routinized; "b)" and "c)" are 
exploratory in nature and the data a.re sparse; "e)" and "f)" were terminated 
prior to the concl~sion of the period. A description of the methoda 
employed will be found with the data in the appendix. 

Herewith vill. be found copy of letter (MDT-611-58) presenting informa­
tion covering a period of especial interest, namely Oct. 15--Nov. 10, 
1958. This letter was a reply to the request of Gordon M. .I).mni.ag, 
Chief, Radiation Effects of Weapons Branch, DBM, AEC, Washington, D. c., 
in connection with the fallout incident which suffered some national. and 
Ca.lifonia publicity. Its data covers some information of non-LRL 
origin and differences in treatment of data are noted. 

Attezrt.ion is called to a correction in the fac:tor employed for 
converting LRL Livermore counts-per-minute to )lµC/m3. A critical 
re-examination of the counting equipment and procedures dictates the 
figure '*1:7,9" ahoul.d have read"24.8." Tb.is would have increased the 
magnitude but not the trends of the concentrations reported. 

Examination of the information indicates the fol1owing: 

1) A parallelism exists between the two sites in 
the de.il,y samples, as to trend. (This testifies 
that the isotopes involved are not or loca.l but 
rather are of' external--or "fallout"--origin.) 
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On the whole, the Livermore values are higher than 
Berkeley*s. '!he reason for this is not established, 
but other information (not in this report) suggests 

er.:: the possibilit;y that greater area ventilation at 
Berkeley may be related, particularly in the windy 
months or June, July, and August. 

2) Compared with previous years, an increase in aver· 
aged fall.out concentrations was observed. (An 
estimated six fold in the last 7 yeare; l~ fold 
since last year.) 

3) A decrease in activity was noted as Hardtack I, 
progressed to a. low in July and August. (A similar 

'''<: :: ...;; :t::A> decrease was observed during June, July, and August 
o:f the previous three years.) 

4) Hardtack I was preceded and followed by a period 
of activity 4-10 times greater. (Closely before, 
in time, to these peaks were two series ot publialy­
reported Soviet experiments. Causality is not 
rj,gidly demonstrated, but it is interesting to 
note this sa.me picture also appeared in the 1957 

u ·" and 1956 record.) Following the 1958 rise in 
mid-October, it was observed that during Hardte.ck :~ ~; 

II one fal.lout incident occurred which appeared 
clearly to be of continental origin. 

5) Rainfall is not sufficiently frequent in the LRL ; 
area to reflect fallout trends during the spring 
summer, and fall. Quantities of fallout material 
transiting the area concomitant with rain will 
brine substantial quantities to ground collectors. 
During Hardtack, 30 fold variations in radio­
active rainfall (expressed as mc/rni2 ) were ob­
served; such could not be related to air dusts 
sampled near ground level. 

6) Based on sparse data, horizontal fallout trays and ~ 
vertical cloth screens eval~ted by radioautograph 
and/or counting techniques showed parallel trenda 
to filter paper counting data. 

7) No correla.tion was found between fallout varia~ions 
in a.ir or ra.inwater and gamma values 3 feet above 
ground. In fact the gamma. values did not vary 
significantly over many months. 

8) During the reporting period oo correlation was 
· appa.rent between tap-water and either rainfall 

aativity or air dusts. (Prior to this period a 
heavy rainout was followed by a sharp increase 
in ~ap-water activity.) 



APPENDIX 

l. "Daily" Air Samples, LRL Berkeley 

2. Air S~les, LRL Li venaore 

a) Air Intake, Bldg 125, "Daily" 

b) Ott Site , "Weekly" 

3. Graph: JSerkeley & Livermore "Daily" Air Samples 

4. Rain S&lllplea, LRL Be rk.eley 

5. Tap water Samples, LRL Berkeley 

6. Tray and Cloth Samplers, LRL Berkeley 

7. Ga.Jama Survey Readings, LRL Berkeley 

8. Copy ot Letter MDr-611-58 



University of California Erneet o. Lawrence Radiation La'Poratory 
!erkeley, cali:fornia 

Air san«>J.ea taken daily U, T, W. '1'h, r 11 and F - M at 4 CFM thru 
4" x 9" RV-70 paper at !ui.lding 70 air intake. :Beta·suma activity 
estimated periodically therea.tter by dispos~ collections about Geiger 
tube ill l" thick lead pig. Conversion to µµa/a3 is obtained by the ex­
preasion 

count./min x 15·2 
,.3 

employing an average ot 6 oounting determinations t~:r .... l minute tor each 
eutry. 'J!ie instruJll8l:lt is standardized daily to a tr='JO :roil cylinder sealed 
in •Poxy resin. Background average tor year is 21 counts per millute, 
maximum 26 c/m, minimum 16 c/m. 

Alpha a.ativity ia dete~Q._Gll a proportional. chamber ga.s-tlow 
counter standardized daily to Pu 39. !e.ckground is l count :per minute. 



Sampllng \'OlWill!I Set Counts Per >tinute A.tter SU;pl.ing Terminated 
tinm• (PS'!). Cubie (Pigures in paren"h•••• are hours and minutes decay) 

&i Dates·· Meter• Combined Beta-Ge.ma Alpha ~cLN3 

0816 4/4 487 
08o4 4/7 

226(0,44); l.65(51,17) 114(0,34)1 0(49,26) 5. 38 

o804 4/7 
0759 4/8 

162 160(0,45); 105(49,44) 145(0,34); 0(49,34) l0.3 

0759 4/8 161.8 
0750 4/9 

69(°'40); 42(51,58) 98(0,37); 1(51,48) 4.13 

0750 4/9 
0744 4/10 

161 40(t)58); lo(lo0,29) 130(0,48}> o{lOO,ll) 0.99 

0744 4/10 162.8 
0744 4/ll 

105(1,6); 78(76,53) 84(0,55)J 0(76,53) 7.62 

0744 4/1.l 490 492(1,l.7}.J.,,451(50,49) 114~•.48); 2(50,30) 14.62 
.7: , .. 

o807 4/14 . 
/ 0807 4/14 160.1 168(1,15); 121(~,,7) 164(1,6)J 4(55,12) 11201 , 

0744 4/15 

0744 4/15 161.4 ll2(1,17)J 78(51,29) 
0733 4/16 

105(1,5)J o(51,18) 7.68 

0733 4/16 
0752 4/17 

164.8 54(1,2); 25(100,2) 93(0,52); 0{99,51} 2.41 

0752 4/17 
0751 4/18 

162.6 38(1,8); 11(76,25) 76(0,56); 1(76,17) l.o8 

0751;4/18 
0820 4/21 

498.2 284(0,49); 21o(122,50) 217(0,40); 1(122,43) 6.70 

o82o 4/21 
0800 4/22 

160.4 72(0,59); 44(51,20) 84(0,49); 1(51,10) 4.36 

08oo 4/22 164.5 
0816 4/23 

103(0,43); 47(52,56) 186(0,33); 2(52,44) 4.54 

0816 4/23 
0808 4/24 

161.8 lll(0,47); 52(97,3&) 202(0,38); 1(97.27) 5.u 

0808 4/24 162.2 83{1,8); 41.(74,17) 148(0,58); 1(74J5) 4.02 
08J.2 4/25 

08J.2 4/25 
0743 4/28 

484.7 186(0,57); 152(123,37) 145(0,47); l(l.23,28) 4.99 

0743:4/28 165.2 
08o5 4/29 

103(0,44); 55(50,51) 172(0,33); 1(50,41) 5.29 

08o5 4/29 162.9 112(0,40); 48(50,17) 213(0,29); 1(50,8) 4.69 
o8o7 4/30 
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Sampling Volume lfet Counts Per llinuto Arter Sam:pling Terminated 
~-8 'Pm!) Cubie CFigureu ill :parentheses are hours a.:ad minutes decay) 
& Dates Meters CollDilled Beta..Qe.nma Alpha J.!:1:.0/_MJ 

@807 4/30 
08ll 5/1 

163.2 - . lll(0,47); 54(98,4G) 215(0,37); 0(98,24) 5.2$ 

08U 5/1 162.0 10§(0,51); 100{75,9) 54(0,43); 0(74,58) 9. 8.1. 
08o5 5/2 '. 

0805 5/2 
0816 5/5 

48<). 3 203(0,44}; 176(50,5&) 77(0,33); 2(50,47) 5.72 

0816 5/5 161.5 54(1,ll); 27(50,53) 145(1,0),; o(50,26) 2.66 
0804 5/6 

0804 5/6 161.2 126(0,58); 84(51,10) 154(0,47); 3(50,59) 8.29 
0751 5/7 

0751 5/7 164.4 
0806 5/8 

62(0,46); 41(101,36) 80(0,37); o(101,20) 3.97 

0806 5/8 161.2 90(0,47); 38(78,17) 149(0,36); 1(78,3) 3.75 
0753 5¢9 

0753 5/9 
OBll 5/12 

490.1 238{1,5); 206(50,44) 103(0,55); 2(50,31) 6.68 

08ll 5/12 160.6 72(0,45); 53(53,20) 89(0,36); 1(53,11) 5.25 
0752 5/.}.3 

0752 5/13 
0749 5/14 

162.4 133(0,56); 85(51,47} 120(0,46); 3(51,36) 8. 32 

0749 5/14 182.2 285(0,39); 95(95,54) 659(0,30); 1(95,43) 8.29 
1041 5/15 

1041 5/15 
0754 5/16 

143.8 172( o,46); ioo( 75 ,12) 269(0,35); 0(75.1) u.09 

0754 5/16 
0748 5/19 

487.4 224(0,43); 209(49,50) 127(0,33); 3(49,37) 6.82 

0748 5/19 164.6 59(0,46); 50(50,21) 45(0,36); 1(50,ll) 4.83 
0805 5/20 

08o5 5/20 
0748 5/21. 

160.8 90(0,53); 89(52,ll) 54(0,43); 2{52,2) 8.8o 

0748 $/21 
0748 5/22 

162.7 112(1,ll); 67(99,12) 134(1,l); 0(99,12) 6.55 

0748 5/22 162.4 75(3,25); 50(80,19) 67(3,15); 0(80,15) 4.90 
0745 5/23 

0745 5/23 493.8 146(1,0); 137(55,41) 61(1,0); 2(55,36) 4.41 
0835 5/26 
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Sampling Volume Net Counts Per Minute Arter Sampling 'l'erminate4 
Times (PS'!) Cubie (Figures in parentheses are hours and minutes decay) 

& natee Meters Combined Bata-Qamma Alpha µµcLM3 

0835 5/26 163.8' 54(1,5); 35(48,49) 58(1,5);1(48,40) 3.40 
0925 5/27 

0925 5/27 154.l 31(7,40); 21(123,11) 33(7,35); 0(123,3) 2.27 
080c) 5/28 

0809 5/28 165.0 84(0,34); 32(99,24) 141(0,25); 0(99,ll.) 3.o8 
0830 5/29 

0830 5/29 648.o 159(2,3); 114(50,50) 42( l,57) j ~ 50,42) 2.80 
0805 6/2 ' 

0805 6/2 
0812 6/3 

163.5 62(1,31); 40(50,22) 38(1,26); 1(50,17) 3.89 

0812 6/3 
0830 6/4 

164.7 34(1,23); 17(50,5) 26(1,15); 0(49,55) l.64 

0830 6/4 
0820 6/5 

161.6 44( 0,25); 18(98, 34) 86(0,20); 0(98,25) 1.77 

0820 6/5 165.5 
0845 6/6 

86(0,46); 31(75,0) 132( 0' 36 ); o( 74, 50} 2.98 

0845 6/6 481.4 
0746 6/9 

73(1,3); 54(50,3) 72(0,53); 2(49,52) 1.78 

0746 6/9 
0803 6/10 

164.6 53(0,39}; 24(49,11) 120(0,30); 0(49,2) 2.32 

0803 6/10 161.7 
0754 6/ll 

57(0,45); 29(50,51) lll( 0 ,36); 2(50, 39) 2.86 

' 0754 6/ll 
1033 6/12 

18o.7 48(0,32); 20(96,21) 82(0,24); 2(96,9) 1.76 

1033 6/12 144.6 
0753 6/13 

66{1,l); 20(75,31) 147(0,52); 1(75,21) 2.20 

0753 6/13 487.8 167(0,53); ll4(50,41) 155{0,40); 3(50,31) 3.72 
0750 6/16 

0750 6/16 161.9 
0743 6/17 

76{0,48); 44(50,50) 96~0,38); 2{50,39) 4. 32 

0743 6/17 163.3 
cn48 6/18 

70(0,49); 49(53,38) 83(0,33); 1(53,22) 4.TI 

0748 6/18 172.0 
0910 6/19 

89(0,42); 60(97,35) 141(0,33); 0(97,22) 5.55 

0910 6/19 162.2 
OC)o6 6/20 

94(0,38); 59(74,5) 117(0,29); 1(73,54) 5.78 
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Sampling Volume Bet Counts Per Jtl.nu.te After Sampling Terminated 
Times ( PS'1') Cubic (rigu.res in parenthesee are hours and minutes decay) 
& De.tes Meters Combined Beta-Guana All?!!& !!!!cLtc3 

0906 6/20 
o8o1 6/23 

48o.7 ~{0,56); 7i(55,l1) 83(0,47); 0(55,l-0) 2.38 

o8ol 6/23 205.6 
1420 6/24 

78(0,48); 34(44,25) 44(0,53); 3(44,19) 2.63 

1420 6/24 137.8 
1040 6/25 

l~(0,35); 22(48,2} 212(0,32); 2(48,4) 2.54 

1040 6/25 
0854 6/26 

150.8 8o(0,33}; 30(100,13) 101(0,58); 0(100,1) 3.16 

0854 6/2.6 
0900 6/27 

l.63.4 124(0,43); 66(76,40) 14!(0,37); o(76,24) 6.-42 

0900 6/27 482.7 
08!2 6/30 

14$(1,31); 94(50,48) 152(1,8); 3(50,36) 3.10 

0812 6/"30 160.4 
0752 7/1 

63(0,44); 28(49,56) 13$(0,33); 2(49,45) 2.78 

0752 7/1 161.9 
0745 7/2 

25(1,40); 13(122,59) 54(1,30); 0(122,49) 1.28 

0745 7/2 
0756 7/3 

163.9 36(0,52); 6(99,13) 124(0,43); o(98,59) 0.58 

0756 7/3 
o8lo 7/7 

652.4 46(0,42); 31(50,29) 98(0,33}; 2(50,19) 0.76 

o810 7/7 
0714 7/8 

156.4 44(0,55); 6(51,49) 92(0,45); 1(51,39) 0.61 

071.4 7/8 
0739 7/9 

165.6 95(0 ,52); 32(51,3) 193(0,42); 3(50,51) 3.Q7 

0739 7/9 163.0 114(1,2); 35(99,21) 256(0,51); 1(99,10) 3.41 
0742 7/10 

0742 7/10 161.8 64(0,53); 17(75,38) 181(0,41); o(75,26) l.67 
0734 7/ll 

0734 7/ll 
0746 7/14 

489.5 82(0,58); 46(50,28) 63(0,49); 1(50,19) 1.49 

0746 7/14 161.~6 ~36); 17(51,0) 71(0,26); 2(50,49} l.67 
0736 7/15 ' ' -/ 

0736 7/15 
0737 7/16 

162.8 35(0,55); 18(50,12) 80(0,44}; 2(49,59) 1.76 

0737 7/1~ 163.0 41(1,l); 10(98,55) 53(0,49); 0(98,45) 0.98 
0740 7/17 
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dSampling Volume Net Coun~s Per Minute After Sampling Terminated 
Times (PST) CUbic (Figures in parentheses are hours and minutes decay) 

& rates Meters Combined !eta-<Je.mma Alpha µµoflf3:f. • 

0740 7/17 
0723 7/18 

160.8 33(1,0); 9(75,32) 87(0,48); 0(75,22) 0.89 

0723 7/18 
o803 7/21 

492.6 84(o,48); 47(50,30) 123(0,38); 2(50,20) 1.52 

o8o3 7/21 
0749 7/22. 

161.1 32(0,4.4); 4(53,4) 92(0,33); 2(52,56) o. 39 

0749 7/22 
0742 7/23 

161.9 31(0,49); 9(~9,44) 67(0,39); 1(49,33) 0.85 

0742 7/23 
0734 7/24 

161.8 24(0,52); 7(99,31) 40(0,42); o(99,21) o.68 

0734 7/24 162.8 48(.o,36); 9(75 ,50) 113(0,27); o(75,4o) o.88 
0735 7/25 

0735 7/25 
0748 7/28 

489.6 34(1,6); 22(51,4) 84(0,56); 1(50,50}. 0.71 

0748 7/28 162.0 
0742 7/29 

21(1,10); 5(50,40) 63( l,O )j 2( 49 ,54) o.49 

0742 7/29 161.9 
0735 7/30 

41(0,46); 12(53.46) 120(0,40); o(53,36) 1.18 

0735 7/30 164.2 61(1,0); 9(101,36) 177(0,48); 0(101,26) 0.87 
0748 7/31 

0748 7/'31 
0755 8/1 

163.5 4o(2,4o}; 15(77,48) 68( 2, 29 } ; 0( 77, 39 ) 1.46 

0755 8/1 491.5 133(1,10); 53(51,0) 206(1,0); 7(50,48) 1.88 
o825 8/4 

0825 8/4 
o805 8/5 

160.4 59(1,5); 17(51,2) 178(0,57); 4(50,53) 1.69 

0805 8/5 164. 3 78(0,51); 13(50,41) 236(0,42); 4(50,40) 1.26 
0819 8/6 

o819 8/6 161.4 47(1,1); 11(99,15) 170(0,49); 0(99,5) l.o8 
08o5 8/7 

08o5 8/7 
0740 8/8 

159·9 28(1,33); 14(76,l) 57(1,27); 0{75,51) 1. 39 

o820 8/8 
0805 8/11 

487- 134(1,39); 116(51,31) 80(1,30); 4(51,16) 3.5 

o805 8/11 162.7 8o(l,32); 42(50,55) 138(1,24); 2(50,45) 4.11 
08o5 8/12 
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Sampling Volume Net Coun"ts Per Minute After Sampling Terminated 
Times (PST) CUbic (Figures in parentheses a.re hours a.nd minutes decay) 

& Da:tes Meters CQmbined Beta-Gamma Alpha µµc[M3 

08o5 8/12 
0817 8/13 

164.l 88(1,23); 30(53,28) 259(1,12); 3( 53,18) 2.91 

o8.l. 7 8/13 
o8o8 8/14 

161.7 47(1,45}; 20(99,17) 141(1,35); 1(99,8). l.97 

0808 8/14 164.l 82(1,6}; 18(74,39) 185(0,56); 1(74,29) 1.74 
0820 8/15 .~ 

i' 

0820 8/15 
o8l.5 8/18 

487.5 98(0,47); 57(50,55) 150(0, 38); 3(50,45) 1.86 

081.5 8/18 
0810 8/19 

162.l 43(0,44); 17(50,41) 108(0,34); 3(50,29) l.67 

08J.O 8/19 166.l 
o84o 8/20 

49(0,45}; 14(49,51) 121(0,36); 2(49,41) 1.34 

o84o 8/20 
0804 8/21 

158.6 52(0,4;}; 15(99,23) 101(0,30); 0(99,16) l.50 

08o4 8/21 
OBl.2 8/22 

163.6 61(0,47); 10(75,37) 137(0,)8); 0(75,27) 0.97 

0812 8/22 
o841 8/25 

491.4 55(0,41); 21(49,50) 123(0,32); 4(49,41) o.68 

0841 8/25 
0816 8/26 

160.0 65(1,5); 8{50,54) 214(1,0); 4(50,45) o.80 

0816 8/26 162.7 57( 0 ,44); 
0816 8/27 

7(51,22) 14 3{ 0, 34); 3( 51, 13) o,.68 

o816 8/27 162.5 71(0,44); 36(122,34) 82(0,35); 0(1.22,22) 3.52 
o81.4 8/28 

0818 8/28 160.6 
0759 8/29 

45(1,9); 23(99,12) 109(0,56); 0(99,2) 2.28 

0759 8/29 652.7 
OBl.6 9/2 

106(0,52); 47(50,59) 212(0,43); 4(50,52) 1.14 

o816 9/2 
~ 9/3 

161.9 58(0,54); 29(50,46) 107(0,43); 3(50,36) 2.85 

o8oc) 9/3 
o82o 9/4 

163.9 38(1,33); 15(98,53) 74(1,24); 1(98,43) 1.46 

0020 9/4 16o.3 101(0,55); 26(15,35) 302(0,45); 1( 75 ,2L~) 2.58 
0758 9/5 

0759 9/5 491.7 165(0,52); 130(50,24) 
0831 9/8 

170(0,40); 6(50,12) 4.20 

" 
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S&mpling VolUllle Bet Counts .Per N:lnute After Sam;pling '?erminated 
'l'i•s ( 181') CUbic (Figures in parentheses a.re hours and minutes decay) 

& Iatea Meters Combined !eta-Gamma Al.Jtia ~cLM3 

0831. 9/8 
0827 9/9 

162.2 80(0,47); 31(50,38) i46~o,36); 2E50,27) 3.04 

0827 9/9 161.0 31(0,48); 12(53,58) 51(0,38); 1(53,48) 1.19 
o8J.2 9/10 

o8l.2 9/10 l.62.5 
o6l.O 9/ll 

37(1,0); 16(101,35) 71(0,46); o(lOl,24) 1.57 

o&.o 9/u 163.0 50(0,49}; 12(77,53) 94(0,31); 0(77,43) l.17 
0813 9/12 

0813 9/12 488.7 
08l.8 9/15 

182(0,48); 7o(50,25) 383(0,40); 7(50,ll) 2.28 

0818 9/15 
. 0806 9/16 

161.3 135(0,46); 414.(50,29) 340f0,36); 3(50,19) 4.34 

o8o6 9/16 J.63.8 
08J.6 9/17 

168(0,54); 19(55,46) 468(0,45); 4(55,36) 1.84 

081.6 9/17 J.60. 3 
0755 9/18 

78(1,39); 22(99,5) 235(1,3); 1(98,55) 2.18 

0755 9/18 
0837 9/19 

l67.4 ,~(0,47); 32(74,44) 514€0,37); 3E74,34} 3.61 

0837 9/19 485.7 
081.6 9/22 

157(1,5); 87(50,42) 212(0,55); 9(50,29) 2.85 

0816 9/22 
o825 9/23 

163. 7 129(0,47); 32(50,29) 387f0,38); 2,50,19) 3.u 

o825 9/23 
o816 9/24 

161.7 69(1,31); 27{53.30) 156(1,22); 2(53.19) 2.66 

0816 9/24 
0826 9/25 

163.8 118(0,51); 27(97.53) 351(0,42); 1(97,27) 2.62 

0826 9/25 J.60.9 
o8lo 9/26 

t3(1,29); 24(74,30) 137~1,20}; O(.!f4 ,20) 2. 38 

081.0 9/26 
o8oo 9/29 

487.0 16o( 0' 5 3); 5 3( 51, 3) 360(0,42); 5~50,54) 1.73 

o&>o 9/29 
0805 9/:,0 

163.3 121(0,50); 4(50,52) 285(0,39); 4(50,42) o. 39 

o805 9/'30 168.5 150(0,49); 7(49,30) 489{0.31); 5(49,21) o.66 
0856 10/l 

0856 10/l 157.5 171~0,42); 15(101,3) 502~0,34); 1(100,55) l.51 
0810 10/2 
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Sampling VolWD8 .Net Counts Per Minute Arter Samplins Terminated 
times (..PS'l') Cubic (Pigurea in parentheses are ho\lre and minutes decay) 

~cLM3 & Dates Meters · Combined Beta-Ga.mma Alpha 

0810 10/2 
0810 10/3 

162.7 185(0,43); 20(77,22) 569(0,33); 1(77,14) 1.95 

0810 10/3 
0810 10/6 

488.l 241(0,51); 153(50,44) 1,36(0,40}; 3(50,35) 4.98 

0810 10/6 161..6 
080o 10/7 

101(0,55); 37(51,36) 231.(0,46); 4(51,7) 3.64 

0800 10/7 162.2 153(1,3); 30(123,45) 315(0,53); 0(123,35) 2.94 
07;6 10/8 

0756 10/8 167.1 ll3(1,l); 20(100,44) 294(0,51); o(l00,35) 1.90 
o835 10/9 

0835 10/9 
0855 10/10 

165.0 220(0,45); 19(76,46) 642(0,35); 1(76,34) 1.83 

08f5 10/10 485.5 75(2,9); 33(51,15) 135(1,59); 4(50,56) 1.08 
0832 10/13 

0832 10/13 159.4 
0803 10/14 

89(0,54); 22(49,39) 205(0,44); 6(49,28) 2.l.9 

0803 10/14 
0820 10/15 

165.0 85(0,37); l..1(26,21) 209(0,28); 3(26,12) 1.06 

0820 10/15 
0817 10/16 

162.8 141(0,35); 20(98,~9) 374 (0,25); 0(98,3Q) 1.95 

0817 10/16 161.1 363(0,54); 46(75 ,24) l..157(0,42); 1(15,7) 4.54 
0759 10/17 

0759 10/17 
o833 10/20 

493.0 341(0,3()); 229(55,54) 4 31.( 0 ,27) 3( 55 ,44) 7. 39 

0833 10/20 161.3 
081.6 10/21. 

4,36(0,34); 298(51,5); 461(0,24); 7(51,2) 29. 38 

,• 
0816 10/21 162.l 
o8o5 10/22 

664(o,4o); 370(50,51) 701(0,32); 8(51,22) 36.29 

0805 10/22 
0815 10/23 

164.2 253(1,29); 152(98,52) 104(1,20); 0(99,2) 14.72 

0815 10/23 
0805 10/24 

162.l 287(0,49); 170(75,44) 246(0,40); 2(75,33) 1/J .. S.1 

0805 10/24 
0824 10/27 

491.6 586(0,3~); 421(53,44) 417(0,27); 6(53,32) 13.62 

0824 10/27 
08o5 10/28 

161.0 298(0,41) j 125(51,12) 512(0,33); 8(51,1) 12. 34 
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Sampling VoJ.ume Net Counts Per Minute After Sampling Terminated 
Times ~PST) Cubic frigures in parentheses are hours and minutes decay) 

~eLM3 & tu.tea Meters &>mbined Beta.-(Ja.mma. Ale 
0805 10/28 161.0 469( 3,.13); 245( 49, 38) 651(3,3); 11(49,25) 24.20 
07lto 10/?!J . .. 
0740 10/29 
0827 10/'30 

168.2 519~0,53); 251e9a,1a> 767(0,43); 4(98,5) 24.29 

0827 10/30 
0756 10/31 

159·7 462(.0,4G); 267(77,~) 248(0,32); 6(75,0) 26.58 

0756 10/'31 497.9 
o829 ll/3 

1.313(0,33); 873(50,5) 632(0,2h)J 20(49,20) 27.87 

0829 11/3 
0800 ll/4 

159.9 93(0,43); 33(54,35) 2l3(0,34); 2(54,24) 3.28 

o800 ll/4 163.6 
0806 ll/5 

i96(0,5o)J 91(55,27) 296(0,41); 4(55,22) 8.84 

0806 11/5 159.8 161(0,43); 44(99,38) 358(0,34); 0(99,22) 4.38 
OT36 ll/6 

07'36 11/6 169.0 
0830 11/7 

134(1,3); 20(75,S) 261(0,54)1 0(74,58) 1.88 

0834 11/7 
0836 11/10 

489.3 148(1,27); 93(48,42) 153(1,17); 5(48,32) 3.02 

o84o 11/10 
0805 11/ll 

158.7 284{o,4o); 140(53,35) 387(0,32); 0(53,16) 14.03 

o805 ll/ll 162.l 
08oo 11/12 

199(0,30); 47(49,56) 446(0,2.l); 2(49,47) 4.61 

o8oo 11/12 
o805 11/13 

163. 3 94(2,46); 58(98,48) 87(2,36); 1(98,38) 5.65 

0805 11/13 16J..7 83(0,li.6); 5o(75,24) 80(0,33); 0(75,13) 4.92 
0756 11/14 

0756 ll/14 491.5 
0826 11/17 

272(1,1·T); 171(49,16) 285 { l, 9); 8( 49, 6) 5.73 



tJnivereity of California Bl!nest o. Lawrence aadiation Laboratory 
Livermore, California 

Air sampl.as ~ t.alten daily on site and counted as ·,described for 
UCRL-!erkel.ey (above) vi.th the exception of a slightly different con­
version factor, viz: 

counts/min x 24.,8 
.3 

Their !uild.ing 125 intake ia the sampling location. 

"Weekly" samples are taken using identical equipment and rates 
at ll stations beyond the llite and counted as above. 



Air Samples LRL Li.yermore 

j Volume let Counts Per Minute After Sampling Terminated 
Sampldillg CUbic (figures in parentheaes are hours and minut.1 decay) 
Period Meters Combined ~ta..Qua& Alpha l:!!cLM3 

4/4 
4/7 

489 140(0,6); io8(4.S,o) 167(0,4); o(48,0) 5.5 

4/7 
4/8 

163 174(0,6); 56(47,0) 196(0,4); 29(47,0) 8.5 

4/8 
4/9 

156 129(0,6); 29(48,o} 276(0,4); 2(48,o) 4.6 

4/9 163 204(0,6); 13(96,0) 794(0,4); o(96,o) 2.0 
4/10 

4/10 
4/11 

163 176(0,6); 82(72,0) 287(0,4); 1(72,0) 12.5 

4/11 
4/14 

642(0,6); 422(48,o) 491(0,4); 1(48,o) 21.4 

4/14 329 559(0,6); 308(54,o) 738(0,4); 10(54,0) 22.6 
4/16 

4/16 163 61(0,6); 35(144,o) 36(0,4); 0(144,0) 5.3 
4/17 , .. 
4/17 
4/18 

163 i3(o,6); 5(71,0) 93(0,4); o(71,.o) o.8 

4/18 442(0,6); 150(48,o) 
4/2l 

448(o,4); 18(48,o) 7.7 

4/21 
4/22 

163 106(0,6); 13(48,0) 136(o,4); 1(48,o) 2.0 

4/22 
4/23 

163 154(0,6); 42(48,0) 341(0,4); 7(48,o) 6~4 

4/.2~ 
4/2 

163 223(0,6); ~(96,o) a79(o,4); 0(96,0) 7.3 

4/24 163 380(0,6); 50(72,0) 526(0,4); 1(72,0) 7.6 
4/25 

4/25 
4/28 

~89 264(0,6); 151{48,o} 137(0,4); 2(48,o) 7.7 

4/28 163 132(0,6); 72(5.J.,O) 215(0,4); 1(51,0) u.o 
4/29 

~,I 

4/29 163 324(0,6); 53(50,0) 878(0,4); 0(50,0) ,. 
4/30 

4/30 
5/1 

170 545(0,6); 97(25,0) 207(0,4); io8(25,o) 15.6 
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Air 3amplea LRL Livermore 

Volume Net Counts Per Minute After Sampling Terminated 
Sampling CUbic (Figures in parentheses are hours a.nd minutes decay) 
Period Meter a Combined BetatGa.mme. Alpha . ~cLM3 

5/1 
5/2 

163 127(0,6); 68(72,0) 188(0,4); 4(72,0) 10.4 

5/2 
5/5 

489 411(0,7); 247(48,o) 366(0,5); 3(48,0) 12.5 

5/5 6o8(0,5); 154(48,o) 1282(0,3); 19(48,0) 12.0 
5/7 

5/7 
5/8 

163 134(0,13); 71(96,0) 306(0,10); 1(96,0) 10.8 

5/8 
5/9 

163 416(0,4); 46(72,0) 970(0,2); 4(72,0) 7.0 

5/9 495 236Co,8); 247(48,o) 170(0,6}; 22(48,0) 12.4 
5/12 

5/l.2 
5/13 

170 477(0,6); 69(47,0) 1170(0,4); 11(47,0) 10.l 

5/13 
5/14 

156 572(0,6}; 73(48,0) 744(0,4); 4(48,0) u.6 

5/14 
5/15 

163 828(0,6); 57(96,0) 1175(~,q); 0(96,0) 13.2 

5/15 l63 
5/16 

608(0,6); 117(72,0) 1279(0,4); 0(72,0) 17.8 

5/16 
5/19 

489 376(0,6); 22Y(48,o) 296(0,4); 0(48,0) 11.5 

5/19 l63 127(0,6); 44(48,o) 89(o,4);o(48,o) q.7 
5/20 

5/20 163 l!6(o,6); 95-(48,o) 2QQ(o,4); 4{4S,o) 14.5 
5/21 

5/21 
5/22 

163 219(0,6); 39(97,0) 5 39( 0' 4) j o( 97, 0) 5.9 

5/22 163 315{0,6); 57(73,0) 311~0,4); 0(73,0) 8.7 
5/23 

5/23 
5/26 

489 387~&;8); l4G(48,o) 520(0,6); 8(48,o) 7.1 

5/26 163 ) 282(0,6); 42(48,0) 593(0,4); 15(48,o) 6.4 
5/27 

5~~~8 163 131(0,6); 27(121,0) 105(0,4); 0(121,0) 4.1 
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Air Samples LRL Livermore 

Volume Bet Count Per Minute Arter S&m.pliLng Terminated 
Sampling Cubic (Pigures in parentheses &re hours and miDutee decay) 

Period Meters Combined !eta-Gamma Al Ea !!l1cLM3 

5/28 163 334(0,6); 23(96,0) 726(0,4); 0(96,0) 3.5 
5/~ 

5/29 652 
6/2 

258(0,6); 114(48,o) 551(0,4); 12(48,o) 4.3 

6/2 163 175(0,6); 42(48,0) 166(0,4); o(48,o) 6.4 
6/3 

6/3 163 483(0,6); 28(48,o) 1098(0,4); 35(48,e) 4.3 
6/4 

6/4 163 
6/5 

214(0,6); 36{96,o) 501(0,~~; 0(96,0) 5.5 

6/5 163 152(0,6); 29(72,0) 186(0,4}; 2(72,0) 4.4 
6/6 

6/6 
6/9 

489 188(0,6); 62(72,0) 389{0,4); 0(72,0) 3.3 

6/9 163 * 31(48,o) * o(48,G) 4.7 
6/10 

6/10 163 
6/11 

u1(0,15); .27(48,o) 351(0,10); 2(48,0) 4.1 

t9/U 163 72(0,6); 7(96,0) 106(0,4); 0(96,0) 1.1 
6/12 

6/12 163 
6/13 

457(0,6); 31(72,0) 76o(O,li); 3(72,0) 4.7 

6/13 
6/16 

489 393{0,6); 148(48,0) 703(0,4}; 20(48,o) 7.5 

6/16 163 146(0,6); 29(48,o) 491(0,4); 7(48,o) 4.4 
6/17 

6/17 163 i52(0,6); 38(48,o) 254(0,4); o(48,o) 5.8 
6/18 

6/18 
6/19 

163 105(0,6); 51(96,0) 2QC)(0,4); 0(96,0) 7.8 

6/19 
6/20 

163 48(0,6); 68(72,0) 100(0,4); 0(72,0) .10.3 

6/20 
6/23 

489 i45(0,6); 105(48,o) 120(0,4); o(48,o) 5,3 

* Not Determined 
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Air Sa.mJ?les Lm.. Livermore 

Volume Net Count Per Minute A.f'ter Sampling Terminated 
Sampling Cubic (Figures in parentheses a.rt hours and minutes decay) 
Period Met era Combined :Beta-Gamma Al.pi& l:fcLM3 

6/23 163 65(0,6); 25(50,0) 123(0,4); 0(50,0) 3.8 
6/24 

6/24 163 426(0,8}; 
6/25 

27(48,0) 4o4(o,6); 4(48,o) 4.1 

6/25 176 i89{0,6); 37(94,o) 199(0,4); 0(94,o) 5.2 
6/26 

6/26 149 
6/27 

183(0,6); 55(72,0) 301(0,4); 2(72,0) 9.2 

6/27 
6/30 

4~ 513(0,8); 134(48,6) 1552(0,6); 8(48,o) 6.8 

6/30 329 · 116(0,6), 71(120,0) 123(0,4); 1(120,0) 5.3 
7/2 

7/2 163 24.µ(0,l.2); 6(96,0) 664(0,10); 0(96,0) 0.9 
7/3 " 

7/3 652 
7/7 

289(0,6); 94{48,0) 371(0,4); 13(48,0) 3.6 

7/7 
7/8 

163 278(0,6); 42(~8,0) 46o(o,4}; lo{48,o) 6.4 

7/8 
7/9 

163 501(0,6); 30(50,0) 653(0,4); 21(50,0) 4.6 

7/9 163 64g{o,6); 134(96,0) i59o( o, 4); o( 96, o) 20.4 
7/10 

7/10 176 4,o(o,6); 93(70,0) 1154(0,4); 3{70,0} 13.l 
7/ll 

7/ll 475 
7/14 

278(0,6); 96(48,o) 467(0,4); 11(48,0) 5.0 

7/14 
7/15 

163 69(0,6}; 28(48,0) 121(0,4}; 1{48,o) 4.3 

7/15 
7/16 

163 75(~,6); 21(48,o) 107{0,4); 2(48,0) 3.2 

7/16 163 
7/17 

100(0,6); 21(96,0) 295(0,4); 0(96,0) 3.2 

7/17 163 131(0,6); 22(72,0) 215(0,4); 1(72,0) 3.3 
7/18 

7/18 
7/21 

489 248(0;6); 69(48,o) 553(0,4); 17(48,o) 3.5 
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Air samples LRL Livermore 

Volume Net Count Per Minute Aft.er Sampling Terminated 
Sampling Cubic (Figures in :parentheses a.re hours and minutes decay) 

f!£.clMj Period Meters Combined Beta-Gamma Alpha 

7/21 163 147(0,6); 6(47,0} 382(0,4); 14(47,0) 0.9 
7/22 

?/22 163 
7/23 

134(0,6); 21(47,0) 251(0,4); 7(47,0) 3.2 

7/23 156 195(0,6); 28(97,0) 300(0,4); 9(97,0) 4.5 
7/24 

7/24 163 
7/25 

271(0,6); 22(73,0) 532(0,4); 4(73,0) 3.3 

7/25 495 
7/28 

205(0,6); 58{4.8,0) 610(0,4); 2(48,0) 2.9 

7/28 
7/29 

163 i90(0,6)1 74{49,o) 713(0,4); 2(49,0) 11.3 

7/29 163 233(0,6); 23(48,0) 422(0 14); 3(48,o) 3.5 
7/30 

7/'30 170 503(0,6); 8o(97,o) 1919(0,4); 0(97}0) u.7 
7/31 

7/31 
8/1 

156 439(0,6); 47(74,o) 1165(0,4); 1(74,o) 7.5 

8/1 502 
8/4 

460(0,6);,153(46,o) 989(0,~); 23(46,o) 7.6 

8/4 l~ 3o( 0 ,22) i 12( 53,0) 25(a)20); 0(53,0) 2.0 
8/5 

8/5 
8/ll 

977 27o(o,22); 79(47,0) 376(0,20); 9{47,0) 2.0 

8/ll J.63 455(0,6); 58(48,o) 907(0,4); 4(48,0) 8.8 
8/12 

8/12 163 496(0,6); 55(48,0) 1731(0,4); 16(46,0) 8.4 
8/13 

8/13 163 416(0,6); 25(97,0) 1590(0,4); o(97,o) 3.8 
8/14 

8/14 163 548{0,6); 54(73,0) l248(o,4); 0(73,0) 8.2 
8/15 

8/)5 495 250(0,22); 89(47,0) 513(0,20); o(47,o) 4.5 
8/18 

8/18 
fS/19 

163 235(0,7); 31(47,0) 659(0,5}; 1(47,0) 4.7 
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Air S&mp1es Lal. Li vern:ore 

Volume Bet Count Per Minute After Sampl.ing Terminated 
Sampling Cubic (Figures in parentheses are hours and minutes decay) 

Feriod Meters Combined Beta-Ge.mme. Alpha l!EcLM3 

8/19 156 
8/20 

2ll(O ,6); 20( 48,0) 557(0,4)1 2(48,o) 3.0 

8/20 
8/21 

163 266(0,6); 24(72,0) 821(0,4); o(72,o) 3.7 

8/21 
8/25 

'°9("' ·' 248(0,5); 52(46,o) 550(0,3); 6(46,o) 2. 5 

8/25 143 
8/26 

351(0,6); 43(48,o) 672(0,4); 9(48,o) 7.5 

8/26 163(. J •' 

8/27 
365(0,6); 56(48,o) 395(0,4); 12(48,o) 8.5 

8/27 
8/28 

163 208(0,5); 2l(l20,~ 623(0,3); 0(120,0) 3.2 

8/28 
8/29 

163 359(0,6); 10(96,0) 1328{0,4); o(96,0) 1.5 

8/29 
9/2 

652 495{ o·,6); 73(48,o) 1194(0,4); 17(48,0) 2.8 

9/2 
9/3 

163 354( o,6); 36(48,o) 1096(0,4); 21(48,o) 5.5 

9/3 
9/4 

163 322(0,6); 29(48,o} 1092(0~4); 15(48,o) 4.4 

9/4 163 
9/5 

753(0,6); 41('(2,0) 2176(0,4); a(.72,0) 6.2 

9/5 163 858(0,6); 78(48,o) 3242(0,4); 17(48,o) ll.9 
9/6 

9/6 
9/8 

329 897(0,6); 94(48,o) 2035(0,4); 32(48,o) 7.1 

9/8 170 
9/9 

35o( 0, 6); 26( 48, 0) 1023(0,4); 8(48,o) 3.8 

S/9 156 
9/10 

130(0,6); 7(48,o) 8(o,4); o(48,o) 1.1 

9/10 
9/11 

163 123(0,6); 8(96,0) 293(0,4); 13(96,0) 1.2 

9/11 163 107(0,6); 
9/12 

46(77,0) 129(u,4); 1(77,0) 7.0 

9/12 
9/13 

163 118(0,20); 2(53,0) 326(0,26); 2(53,0) 0.3 
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Air Samilea I..RL Li vernore 

' Volume Net Count Per Minute After Sampling Terminated 
Sampling Cubic (Figures in parentheses a.re hours and minutes decay) 
Period Meters Combined .Beta-aa.mma Alpha ~c/M3 

9/13 
9/15 

329 301(5 hrs.); 41(48,o) 568(5 hrs.); 23(48,o) 3.1 

9/15 163 
9/16 

io4o(o,6); 7o(48,o) 28o7(0,4); 56(48,o) 10.6 

9/16 163 
9/17 

750(0,6); 49(48,o} 1892(0,4}; 20(48,o) 7,5 

9/17 
9/18 

163 912(0,6); 76(53,0) 2898(0,4); 48(53,0) 11.6 

9/18 163 i71(0,6); 22(72,0) 619(0,4); 3(72,0) 3.3 
9/19 

9/19 
9/20 

163 245(0,6); 44(48,o) 
·' 

706(0,4); 13(48,o) 6.7 

9/20 329 
9/22 

424(0,6); 71(48,o) 903(0,4); 6(48,o) 5.4 

9/22. 163 
9/23 

273(0,6); 44(48,o) 854(0,4); 8(48,o) 6.7 

9/23 l.66 ·~ : 7o( 0 I 6) j 7( 48 I 0) 18(0,4); 2(48,o) 1.1 
9/24 

9/24 163 679(0,6); 33(48,o) 24o6(o,4); 3o(48,o) 5.0 
9/25 

9/25 163 456(0,6); 25(72,0) 
9/26 

1850(0,4); 7(72,0) 3.8 

9/26 163 728(0,6); 31(48,o) 3097(0,4); 35(48,o) 4.7 
9/27 

9/27 
9/'¥) 

329 816(0,6); 40(50,0) 3434(o,4); 51(~0,o) 

9/29 
9/30 

176 629(0,6); 23(46,o) 2185(0,4); 38(46,o) 3.2 

9/30 163( ' . Q28( o,6); 26( 47,0) 2812(0,4); 63(47,0) 4.o ) I 

10/l 

10/l 156( 459(0,6); 24(48,o) 2053(0,4); 50(48,o) 3.8 
10/2 

10/2 163 782(0,6); 31(4y,o) 3688(0,4); 12(49,0) 4.7 
10/3 
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Air 5amples ~L L1 vermore 

Volume Net count Per M1.nute A:rter Sampling Terminated 
Sampling Cubic (Figures in parentheses are hours and minutes decay) 

Period Meters Combined Beta-Gamma Al:pha ~cLM3 

10/3 163 
10/4 

838(0,6); 23(55,0) 3245(0,4); 13(55,0) 3.5 

10/4 
10/6 

332 188(0,5); 71(48,0) 276(0,3); o(48,o) 5.3 

10/6 163 336(0,6); 33(48,o) 1300(o,4}; 17(48,o) 5.0 
10/7 

10/7 163 
10/8 

954(0,6); 44(48,o) 3035(~.4); 63(4S,o) 6.7 

10/8 
10/9 

163 184(0,6); 22(48,o) 789(0,4); 16(48,o) 3.3 

10/9 163 547(0,6); 26(72,0) 2969(0,4}; 5(72,0) 4.o 
10/10 

l0/10' 163 682(0,,); 36(48,o) 3256(0,4); 11(48,o) 5.5 
10/ll 

10/11 
10/13 

1164(0,6); 48(48,o) 3212(0,4); 45(48,o) 3.6 

10/13 
10/..14 

163 768( o,6); ~( 48,o) 976(0,4); 41(48,o) 6.4 

10/14 163 
10/15 

508(0,6); 23(48,o) 1262(0~4}; 24(48,o) 3.5 

10/15 
10/16 

163 544(0,6); 29(48,o) 1249(0,4); 34(48,o) 4.4 

10/16 
10/17 

163 1349(0,6); 46(72,0) 3765(0,4); 12(72,0) 7.0 

10/17 
10/18 

163 . 342(0,6); 37(48,o} 873(0,4); 17(48,o) 5.6 

10/18 329 566(0,6); 276(48,0) 757(0,4); 24(48,o) 20.8 
10/20 , 

'' 

10/20 
10/21 

163 583(0,6); 288(48,o) 1137(0,4); 30(48,o) 44.o 

10/21 1'3 ( / / 

10/22 
21174(0,6); 275(48,o) 3465(0,4}; 63,48,o) 41.8 

10/22. 
10/23 

156 377(0,26); 55(98,0) 665(0,24); 6(98,0) 8.8 
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Air SampJ..es LRL Livenoore 

Volume Net Count Per Minute Arter Sampling Terminated 
Sa.ziwling Cubic (Figures 1n parentheses are hours and minutes decay) 

Period Meters Combined Beta-Gemma. Alpha µµplM3 

10/23 163 * 
10/24 

59(72,0) .. 2(72,0) 9.0 

10/24 
10/25 

163 886(0,6); 154(48,o) 2665(0,4); 35(48,o) 23.6 

10/25 
10/27 

l~(0,6),; _ 2q3(45,0) 3548( o,4); ()9( 48,o) 2G.6 

10/27 163 935(0,6); 96(48,0) 2658(0,4); 42(48,0) 14.6 
10/28 

10/28 163 1553(0,6); 286(4-8,0) 5096(0,4); 75(48,o} 43i:5 
10/29 

10/29 l.63 1494(0,6}; 235(1o4,o) 4147(0,4); o(1o4,o) 35.8 
10/30 

10/YJ 
10/'jl 

163 15,722(0,6); 3383(7~,o) 3565(0,4); 31(72,0) 51.5 

l.0/'31 163 * 
11/l 

ll.23(75,0) * 23(75 ,0) 17.1 

ll/l 1291,(1 \ ._ 1694.(0,6); 618{4~ 1 0) 3712(0,4); 73(49,0) 46.5 . ; , 

11/3 

11/3 
ll/4 

170 395(0,7); 8:L(47,o) 921(0,5); 28(47,0) 11.8 

11/4 l56(,0 536(0,6)1 68(48,o) 1308(0,4}; 27(48,o) 10.8 
ll/5 

ll/5 163 ll24{0,6); 56(96,0) 3265(0,4); 2(96,0) 8. 5 
11/6 . .,;.,.. 

·~ 

11/6 J.63 ~o,6); 32(72,0) . 3~(0,4); l.1(72,0) 4~9 
li/7 

11/7 489 173(0,6); 66(48,o) 342(0,4); 9(48,o) 3.3 
11/10 

11/10 163 635(0,6)1 45(~9,o) 2251(0,4); 34(49,0) :_9.a 
11/ll 

11/ll 
ll/12 

163 i051(0,6); 127(48,o) 2871(0,4); 45(48,o) i9.3 

U/12 
11/13 

163 1096(0,3); 40(96,0} 2688(0,2); 4(96,0) 6.1 

* Not Determined 



Sampling 
Period 

11/13 
ll/14 

ll/14 
11/17 

Volume 
Cubic 
Meters 

163 

-10-

Air SampJ.ea I.BL Livermore 

Net Count Per Minute At'ter Sampling 'ferm:inated 
(Figures in parentheses a.re hours and minutes decay) 

Combined Beta...Qamma AlJ!!i! 

55(0,6); 8(72,0) 116(0,4); 2(72,0) 

llC9(0,6); 1'6(50,0) 3235(0,4); 21(50,0) 

1.2 

8.4 



Sampling 
Period 

1140 4/1 
1430 4/8 

1430 4/8 
1300 4/15 

1300 4/15 
1235 4/22 

1235 4/22 
1250 4/29 

1250 4/29 
1215 5/6 

1215 5/6 
1330 5/13 

1330 5/13 
1200 5/20 

1200 5/20 
1300 5/27 

l.300 5/27 
1350 6/3 

1350 6/3 
1330 6/17 

1330 6/17 
1320 6/24 

1320 6/24 
1330 7/1 

1330 7/1 
1320 7/8 

1320 7/8 
1250 7/15 

1250 7/15 
1330 8/5 

1330 8/5 
1320 8/12 

1320 8/12 
1335 8/19 

i~66 W!~ 

Air Samples, Off Site, LRL Livermore 
(1) Location: Water Tank 

Volume Net Counts Per Minute After Sampling Terminated 
Cubic {Figures b parentheses 3.I'e hours decay) 
Meters Combined Bete.-Ga.mzna Alpha 

ll60 0(67) 

ll32 796(48) 10(48) 

ll40 278(51) 4(51) 

1.140 342(48) 4(48) 

ll.32 565(51) 7(51) 

ll48 389(50) 3(50) 

1132 630(51) 0(51) 

U48 336(51) 0(51) 

1148 144(49) 0(49) 

228o 367(50) 0{50) 

l.140 536(26) o(26) 

l.140 352(48) 2(48) 

1140 130(49) 1(49) 

1140 384(50) 2(50) 

3425 552(48) 0(48) 

1140 325( 49) 0(49) 

ll.40 271(47) o(47) 

1140 169(49) l 7(49) 

7.7 

17.4 

6.1 

12.4 

8.4 

13.8 

7.3 

4.0 

11.7 

7.7 

2.8 

8.4 

4.0 

7.1 

5.9 

3.7 
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Air Samples, Off Site, LRL Livermore 
~l) LocatiQD: Wa.ter T!.rlk 

Volume Net Ceunts Per Minute Af'ter Sampling Terminated 
Sampling Cu~ic (Figures i~ parenthe3es a.re hours d~cay) 
Peri~d Meters Combined Beta-Gamma .U;eha ~LM3 

1400 8/26 1296 183( 49) 17(49) 3.5 
1255 9/3 

1255 9/3 
1300 9/9 

976 227(50) 0(50) 5 .8 

1300 9/9 4560 999(48) 27(48) 5.4 
1320 10/14 

1320 10/14 1132 
1240 10/21 

815(50) 24(50) 17.9 

1240 10/21 1148 
1315 10/28 

1034(50) 27(50) 22.4 

1315 10/28 495 
1415 10/31 

5420{93) 36(93) 27.2 

1415 10/31 136 720(73) 19(73) 13.1 
1010 11/1 

1010 11/l ll.28 479(50) 6(50) l0.5 
1220 11/18 

,• 



Air Samples, Off Site, LRL Livermore 
(2l Locatiou: Patterson Pass(Upper) 

Vo lune Net Counts Per Minute A~er Sampling Teri:;inated 
Sar.ipling Cubic (Figu.rec L1 parentheses are l~ours decay) 
Period Meters Corr:bined Beta-Gamma Alp!1a f111.ClM3 

1150 4/1 1160 368(67) 4{67) 7.7 
1450 4/8 

1450 4/8 
1315 4/15 

1132 728(48) 13(48) 16.o 

1315 4/15 1140 344(51) 0(51) 7:5 
1250 4/'22 

1250 4/'22 
1305 4/29 

ll40 327{48) 2(48} 7.1 

1305 4/29 
1230 5/6 

ll32 462(50) 9(50) 10.l 

1230 5/6 1148 
1340 5/13 

345(50) 5(50) 7.5 

1340 5/13 1132 494(51) 0(51) 10.8 
12.10 5/20 

l210 5/20 1148 168(51) 0(51) 3.6 
1310 5/27 

1310 5/27 11~} s; 1:~49) 0(49) 3.0 
1400 6/3 

1400 6/3 228o 363(50) 6(50) 4.0 
1350 6/17 

1350 6/17 1140 380(26) 4(26) 8.3 
1345 6/~ 

1345 6/24 1140 
1345 7/1 

324(49) 0(49) 7.1 

1345 7/l 1140 146(49) 1(49) 3.2 
1340 7/8 

1340 7/8 11~ 
1300 7/15 

580(49) 0(49) 12.7 

1300 7/15 1148 203( 45) 10(45) 4.4 
1345 7/22 

1345 7/22 1132 158(50) 0(50) 3.5 
1300 7/29 

1300 7/29 1148 528(48) 0(48) ll.4 
1345 8/5 

i~6 ~f~ 1140 401(49) 5(49) 8.7 
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Air 'Ja.mplee, Off ~i te, LRL Li vermo:ce 
(2) Loeation: Patteraon Pass( Upper) 

Volume Net Counts Per ¥Qnute Af'ter Sampling Terminated 
Sampling Cuoic { ::'ig.rres iu parentb.e&es a:re hours d.eca:r) 
Period Meters Combie'ed Beta-Gamma ,lpha 1111cLM3 

1340 8/12 ll40 463( 47) 0(47) 10.l 
1350 8/19 

1350 8/19 L.40 205( 49) 33( 49) 4.~ 
1415 8/26 

14J.5 8/26 1296 287(49) 25(49) 5.5 
1310 9/3 

1310 9/3 9'76 443( 49) 17(49) 11. 3 
13l5 9/9 

1315 9/9 1140 211(49) 10( 49) 4.6 
1330 9/16 

1330 9/16 1140 314( 49) 8(49) 6.8 
1330 9/23 

1330 9/23 1140 216(49) 41( 49) 4.7 
1335 9/'30 

1335 9/30 1140 237( 49) 21(49) 5.2 
1340 10/7 

1340 10/7 1140 226(48} 2;(48) 4.9 
1335 10/14 

1335 10/14 1132 751(50) 33(50) 16.4 
1300 10/21 

1300 10/21 
1330 10/28 

1140 1265(!>0) 29(50) 27.6 

1330 10/28 638 
ll30 ll/l 

21135(52) 102(52) 82.2 

1130 ll/l 509 601(49) 17(49) 29.3 
J.410 ll/4 

llilO ll/4 1140 &2(54) 2(54, 1.8 
1420 ll/11 " 

1420 ll/ll 1132 5&)(50) 36('50) 14.l 
1310 ll/18 



.\fr Samples, Off :Ji te, LRL Lt vermore 
3 )_ Lor~ation: P:i.tt1~rsod P'd.SS {Lover} 

V0Lw1e Net Counts Per Miout..; ~,rv~r .~ampling Terminated 
Sampling Cullie ( Fisures in pe.re;rt,1e.sac 1tre hours decay) 

Period Meters Go.~;'JJned .3eta.-Ga.rrliilD. \.lpha "Pf f M3 

1200 4/8 1153 4d6(67) 4(67) 8.7 
1440 4/8 

1440 4/8 
1325 4/15 

1132 676( 48) 17(48) 14.8 

1325 4/15 1140 
1300 4/22 

300( 50) 0(50) 6.5 

1300 4/22 
1315 4/29 

1140 490(48) 0(48) l0.7 

1315 4/29 
1240 5/6 

1132 491(50) 15(50) 10.8 

1240 5/6 1148 
1350 5/13 

441(50) 5(50) 9.5 

1350 5/13 1132 530(51) 0(51) 11.6 
1220 5/20 

1220 5/20 1148 
1320 5/27 

348(51) 0(51) 7.5 

1320 5/27 1148 
1410 6/3 

140(49) 0(49) 3.0 

1410 6/3 228o 327(50) 2(50) 3.6 
1400 6/17 

1400 6/l7 ll40 392(26) o(i6) 8.5 
1345 6/24 

1345 6/24 1140 
1350 7/1 

272(49) 0(49) 5.9 

1350 7/1 1140 174(49) 3( 4.9) 3.8 
1350 7/8 

1350 7/8 1132 
1315 7/15 

296(49) 2(49) 6.5 

1315 7/15 
1355 7/22 

1148 135( 45) 0( 45) 2.9 

1355 7/22 1132 86(50) 0(50) 1.9 
1310 7 /29 

1310 7/2:9 
1355 8/5 

1148 208(48) 0(46) 4.5 
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Air Samples, Off Site, LRL Livermore 
~ 3 ~ Location: Patterscn Pass(Lower~ 

Volume Net Counts Per Minute After Sampling Terminated 
Sampling Cubic (Figures in parentheses a.re hours decay) 

Period Meters Combined Beta.-Ge.mma Alpha P!J!E.lM3 

1355 8/5 ll40 
1350 8/12 

233(49) 9(49) 5.1 

1350 8/l.2 ll40 199(47} l(;·o" 4.3 
1345 8/19 

-~ 

1345 8/19 ll48 
1425 8/26 

209(49) 21(49} 4.5 

1425 8/26 
13J.5 9/3 

1296 185(49) 21(49} 3.5 

13l5 9/3 976 211(49) 1(49) 5.4 
1320 9/9 

1320 9/9 1140 
1335 9/16 

158(49) 41(49) 3.~ 

1335 9/16 1140 
1335 9/23 

151(49) il(49) 3.3 

l.335 9/23 
1340 9/?IJ 

ll4o 160(49) 29(49) 3.5 

1340 9/30 U40 393(49) 5(49) 8.5 
1330 10/7 

1330 10/7 U4o 
1345 10/14 

145(48) 18(48) 3.2 

1345 10/14 
1310 10/21 

1132 652(50) 19(50) 14.3 

1310 10/21 ll40 
1340 10/28 

949(50) 24(50) 20.6 

l.~O 10/28 638 
1140 ll/l 

698(52) 79(52) 27.2 

ll.40 ll/l 
1400 U/4 

502 438(49) 9(49) 21.6 

1400 U/4 
1430 ll/ll 

ll~ 322(54) 2(,J4) 7.0 

1430 ll/ll 
1320 11/18 

ll32 339(49} 1(49) 7.4 



Air Samples, Off Site, LRL Livermore 
~4l Location: Altamont Pass 

Volume Net Counts Per Minute A.ft.er Sampling Terminated 
Sampling Cubic (Figures in parentheses are hours decay) 
Period Metera COmbined Beta.-Ge.mme. Alpha lflllC/_M3 

121.5 4/1 
1510 4/8 

1160 435(67) 3(67) 9.3 

1510 4/8 
1340 4/15 

1132 732(48) 10(48) 16.1 

1340 4/15 U4o 284(50) o(50) 6.2 
1310 4/22 

1310 4/22 
1330 4/~ 

ll40 477(48) 7(48) 10.4 

1330 4/29 
1250 5/6 

1132 535(50) 9(50) ll.7 

1250 5/6 
1405 5/13 

ll4-8 405( 49) 0(49) 8.7 

14.05 5/13 ll28 
1230 5/20 

598(50) 0(50) 13.2 

1230 5/20 1148 396(51) 0(51) 8.5 
1340 5/27 

1340 5/27 
1420 6/3 

1148 300(49) 4(49) 6.5 

1420 6/3 228o 151(50) - 0(50) 1.6 
1415 6/17 

1415 6/17 
1400 6/24 

1140 2o8(25) 12(25) 4.5 

1400 6/24 
1405 7/1 

1140 244(49) 2(49) 5.3 

1405 7/1 1140 138(48) 0(48) 3.0 
1405 7/8 ' 

1405 7/8 
1330 7/15 

1132 392(49) 2(49) 8.6 

1330 7/15 1148 
1410 7/22 

175(45) 30( 45) 3.8 

1410 7/22 
1320 7/29 

ll32 162(50) 6(50) 3,5 

1320 7/29 ll48 
1410 8/5 

484(48) 0(48) 10.5 
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Air samples, O~f Site, LRL Livermore 
~ 4 ~ Location: Altuiont Pass 

Volume Net counts Per Minute A~er Sampling Terminated 
Sampling CUbic (Figures 1n parentheses are hours decay) 
Period Meters Combined Beta-Gamma All'!!a Pl!.clM3 

1410 8/5 1140 
1400 8/J2 

285(49) 5(49) 6.2 

1400 8/12 ll40 
1405 8/19 

71(47) 0( 47) l.5 

1405 8/19 1148 261(48} 25(4£) 5.6 
1440 8/26 

144o 8/26 J296 
1330 9/3 

243( 49) 9(49) 4.6 

1330 9/3 976 3ll(49) 25(49) 7.9 
1340 9/9 

1340 9/9 ll40 
1350 9/16 

240(49) 38(49) 5.2 

1350 9/16 
1345 9/23 

1140 296(49) 7(49) 6.4 

1345 9/23 U40 176(49) 29(49) 3.8 
1350 9/30 

1350 9/'30 ll4o 
1350 10/7 

235(49) 12(49) 5.1 

1350 10/7 ll40 
1400 10/14 

325(~) 20(4i) 7.1 

1400 10/14 1132 126(49) 0(49) 2.8 
1330 l0/21 

1330 10/21. u4o 2(50) 0(50) o.o 
1355 10/26 

1355 10/26 638 
ll55 U/l 

16(52) 5(52) o.6 

1155 11/l 
1420 11/4 

509 1(49) 1(49) o.o 

1420 ll/4 
1340 11/18 

ll32 419(49) 3.1( 49) 912~'..J 



, .. 
Air Samples, O:ff Site, LRIJ Livermore 
~ 5) Location: Vas~o Road 

Volume Net Counts Per Minute After Sampling Terminated 
Sampling Cubic (Fi~.ires in parentheses are hours decay) 
Period Meters Combined Beta-Gamma Al.Eha weLM3 

1230 4/1 
1525 4/8 

llii¢- ~· j 330(65) 3(65) 7.0 

1525 4/8 
1400 4/15 

ll32 774(48) 12(48) 17.0 

1400 4/15 U40 216(50) 0(50) 4.7 
1330 4/22 

1300 4/22 1140 
1350 4/29 

463(48) l2(48) 8.8 

1350 4/';9 
1310 5/6 

ll32 496(50) J7(50) l0.9 

1310 5/6 
1420 5/13 

ll48 685( 49) 13( 49) 14.8 

1420 5/13 ll28 41+6(50) 4(50) 9.8 
1.245 5/20 

1245 5/20 U48 428(5l) 8(51) 9. 3 
1405 5/27 

1405 5/27 1148 256(49) 0(49) 5.5 
1440 6/3 

144o 6/3 228o 363( 49) 2(49) 4.0 
1430 6/17 

1430 6/17 1140 296(24) 0{24) 6.4 
w~ 6/24 

1425 6/24 ll40 2o4(49) 14(49) 4.4 
1425 7/1 

1425 7/1 1140 
1420 7/8 

94(48) 21(48) 2.1 

142o 7/8 1140 340(49) 0(49) 7.4 
1355 7/15 

1355 ·7/15 1148 
1425 7/22 

175(45) 6( 45) 3.8 

1425 7/22 
1340 7/24 

ll.32 202(50) 2(50) 4.4 

1340 7/24 
1420 8/5 

ll48 324(48) 4(48) . 7.0 

1420 8/5 1140 245(49} 21(49} 5.3 1420 8/12 
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Air Samples, Off 3ite, LRL Livermore 
(5) Location: Va.s~o Road 

Volume Net Counts Per Minute After Sampling Terminated 
Sampling Cubic (Figures in parentheses are hours decay) 

Period Meters Gomhined Beta-Gamma Alpha ,.c[M3 

1420 8/12 1140 291(47) 0(47) 6.3 
1420 8/19 
--
1420 8/19 u48 169(48) 61(48) 3.6 
1455 8/2.6 

1455 8/26 
1350 9/3 

1296 231( 48) 29(48) 4.4 

1350 9/3 
1350 9/9 

976 283( 49) 37(49) 7.2 

1350 9/9 u4o 191 (49) 63( 49) 4.2 
1405 9/16 

1405 9/16 U40 
1400 9/23 

252(49) 47( 49) 5.5 

1400 9/23 1140 
1405 9/30 

124( 49) 33{ 49) 2.7 

1405 9/30 
1410 10/7 

ll40 349( 49) 93( 49) 7.6 

1410 10/7 1140 268(47) 42(268) 5.8 
1410 10/14 

1410 10/i.4 ll40 835(49) 
1350 10/21 

38(49} 18.2 

1350 10/21 u4o 
1410 10/28 

1229(50) 45(50) 26.7 

1410 10/28 
1210 ll/l 

~~ 3704( 52) lo8(52) 144.0 

1210 ll/l 502 704(49) 24(49) 34.8 
1440 11/4 ' '. 

i44o 11/4 
1500 11/ll 

u4o 501(54) 2(54) 10.9 

1500 11/11 1132 8o4(49) 48( 49) 17.6 
1355 11/18 



Air Sa.Dl,ples, Orf Site, LRL Livermore 
(6} Location: '· c. c. 

Volume Net Count.a Per Minute ~ft.er Sampling Terminated 
88.Dl.Pling Cubic (Figures in parentheses a.re hours decay 

Period Meters Combined Beta-Ge.mma Alpha p/M3 

1330 3/25 
1540 4/8 

UGO 399(66) 4(66} 8.5 

1540 4/8 1132 628(48) 47(1.iB) 13.7 
1415 4/15 

U15 4/15 1140 264(50) 0(50) 5.7 
1380 4/22 

1380 4/22 1140 334(47} 8(47) 7.3 
1400 4/29 

1400 4/';$ 1132 
1320 5/6 

486(50) 32(50.) 10.6 

1320 5/6 
1435 5/13 

U48 441(49) 41(49) 9.5 

1435 5/13 1128 
1300 5/20 

578(50) o(50) 12.7 

1300 5/20 U48 
1420 5/27 

46o(50) 12(50) 9.9 

1.420 5/27 ll40 
1450 6/3 

232(48) 2o(48) 5.0 

1450 6/3 228o 
1445 6/17 

479(49) . 10(49) 5.2 

1~5 6/17 
1440 6/24 

ll40 372(25) 24(25) 8.l 

l.440 6/24 
1440 7/1 

ll40 268(48) 6(48) 5.8 

1440 7/1 
l.435 7/8 

ll40 142(48) 21.{ 48) 3.1 

1435 7/8 ll40 368(48) 6(48) 8.0 
1405 7/15 

1405 7/15 U48 171(45) 10( 1~5) a.7 
1440 7/22 

1440 7/22 1132 150(50) 0{50) 3 :> . ..,) 
1350 7/29 

1350 7/29 
1435 8/5 

1148 4o4(48) 10(48) 8. 'l 



-2-

Air Samples, Off Site, LR1 I,ivermore 
(6) Location: F. c. C. 

Voluuie Net Counts er Minute Arter Sampling Terminated 
Sampling Cubic (Figures in pa.renthefies are hours decay) 
Period Meters Combined Beta-Gamma Alpha µpcLM3 

1435 8/5 U40 
1440 8/12 

313(48) 2.1(48) 6.8 

1440 8/12 1140 295(47) 29( ~7) 6.4 
1435 8/19 

1435 8/19 U48 241(48) 10<)(48 5.2 
1510 8/26 

1510 8/26 
1400 9/3 

1296 219(48) 85(48) 4.2 

1400 9/3 
1400 9/9 

976 239( 49) 41( 49) 6.1 

1400 9/9 
1415 9/16 

1140 288(49) 2.Tr( 49) 6.3 

ll.15 9/16 1140 281(49) 49(49) 6.l 
1410 9/23 

1410 9/23 
1415 9/30 

1140 212(49) 157(49) 4.6 

1415 9/30 1140 
1420 10/7 

50CJ(48) 149(48) u.1 

1420 10/7 1140 445(47) 219(47) 9.7 
1425 10jl4 

1425 10/14 
1405 10/21 

D.40 937(49) 71(49) 20.4 

1405 10/21 ll40 
1420 10/28 

1261(49) 295(49) 27.4 

1420 10/28 638 
1220 11/l 

3519(51) 218(51) i37.o 

1220 11/1 502 616(48) 50(48) 30.5 
1455 11/4 

1455 11/4 1140 522(54) 118(54} 11.4 
1510 11/11 

1510 ll/ll ll32 657(49) 34(49) 14.8 
1410 ll/18 



;'.\il' Samples , Off Site, LRL Li venoore 
(7~ Location: Citl Hallz Livermore 

Vollille Net Counts Per Minute t.fter Sampling Terminated 
Sampling Cubic (Figures in parentheses a.re hours decay) 
Period Meters Combined Beta-Qe.mma. Alpha f!J!.ClM3 

1255 4/l 
1315 4/8 

U40 386(67) 4(67) 8.4 

1315 4/8 
1430 4/15 

1128 1299{48) 14(48) 28.6 

1430 4/15 l.140 312(49) o(49) 6.8 
1400 4/22 

1400 4/22 1140 
1410 4/29 

467(47) 1(47) 10.2 

1410 4/29 1132 580(50) 13(50) 12.7 
1330 5/6 

1330 5/6 l.148 377(49) 5(49) 8.1 
1445 5/13 

1445 5/13 
1215 5/20 

1128 306(49) 0(49) 6.7 

1215 5/20 
1435 5/27 

ll53 432(50) o(50) 9.3 

1435 5/27 1140 240(48) o(48) 5.2 
1500 6/3 

1500 6/3 2280 451(48) 2(48) 4.5 
1510 6/17 

1510 6/17 1140 388(25) 0(25) 8.4 
1455 6/24 

1455 6/24 ll40 356(48) 6(48) 7.7 
1455 7/1 

1455 7/1 
1455 7/8 

1140 70(48} 5(48) 1.5 

1455 7/8 ll40 
1425 7/15 

336( 48) 6(48) 7.3 

1425 7/15 U40 79(44) 0(44) 1.7 
1450 7/22 

1450 7/22 1132 U8{50) 0(50) 2.5 
l4JO 7/29 

1400 7/29 
1445 8/5 

u48 18u(47) l'J( 4 7) 3.9 
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Air Samples, Off Site, LRL Livermore 
p) location: City Ha.1.ll Livel"JIK)re 

Volume Net Counts Per Minute Ai'ter 3a.mpling Terminated 
Sampling Cl.f::ii c (Figures in parentheses are hours decay) 

Period Meters Combined Beta-Gamma tU~a J1P.CLM3 

1.44~ 8/5 2280 o(46) 0(46) o.o 
1440 8/19 

1440 8/19 U48 129(48) 11{ 48) 2.8 
1520 8/26 

1)20 8/26 l.296 203(48) 13(48) 3.9 
1420 9/3 

1420 9/3 
1430 9/16 

ui.~o 512(48) 17(48) 11.l 

1430 9/16 
1425 9/23 

1140 196(49) 21(49) 4. 3 

1425 9/23 
1430 9/30 

1140 152(48) 17(48) 3.3 

1430 9/30 Ll40 361(48) 13'7( 48) 7.6 
1435 10/7 

1435 10/7 1140 113(47) 17(47) 2.5 
1440 10/19 

1440 10/19 ll40 719(48) 31(48) 15.6 
1430 10/21 

1430 10/21 ll40 1096(49) . 41(49) 23.8 
1440 10/28 

1440 10/28 
1430 10/31 

489 5449(73) 56(73) 276.0 

1430 10/31 149 746(51) 34(51) 124.o 
1240 11/l 

1240 11/l 502 
1510 11/4 

598(~8) 23(48) 29.5 

1510 11/4 2275 853( 49) 23( 49) 63.6 
1420 11/8 



Air Samples , Of'f Site, LHL Li var.more 
(8) Location: Veterans F..oa~ital 

Volwte Net CoUI.!ts l-1:r Minute After Sampling Terminated 
Sampling Cubic (Figures in pa..-..entheses areh:lurs decay) 

ppc/__M3 Period Meters Confuined Beta-Ga.lmna Alpha. 

1315 4/1 1140 515(68) 1(68) 11.2 
1345 4/8 

1345 4/8 ll28 723(47) 6(1q) 15.9 
1500 4/15 

1500 4/15 
1420 4/22 

1132 352(49) 0(49) 7.7 

1420 4/22 ll40 
1430 4/29 

437(47) 7(47) 9!5 

1430 4/29 1140 
1455 5/6 

'197( 48) 3(48) 8.6 

1455 5/6 1140 105(48) 1(48) 2.3 
1515 5/13 

1515 5/13 we . / 
1345 5/20 

518(49) 8(49) u.4 

1345 5/20 ll48 368(50) 0{50) 7.9 
1450 5/27 

1450 5/27 
1515 6/3 

l.J,.40 272(48) 0(48) 5.9 

1515 6/3 2280 451(48) . 2(48) 4.9 
1525 6/17 

1525 6/17 D.40 300(24) 4(24) 6.7 
1510 6/24 

1510 6/24 ll40 300(48) 2(48) 6.5 
1515 7/1 

1515 7/1 
1505 7/8 

1140 130( 48) 5(48) 2.8 

1505 7/8 u4o 416(48) 2(48) 9.0 
1445 7/15 

1445 7/15 
1502 7/22 

1140 211( 44) 2(44) 4.6 

1502 7/22 ll.32 122(49) o(4S) 2.7 
1420 ?/29 

1420 7/29 1140 
1500 8/5 

420(47) 2(47) 9.1 
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.u1· Samples , Off Site, LRL Livermore 
(8 I.ocd.tion: Vetera.nci Hospital 

Volume Net ;aunts Per Minute _'._f'ter Sampling Terminate 
Sampling C'ci.bk (Figures in parentheses are hours deca:.d 

Period Meters Combined Beta-Gamma Al;Eha ~cLM3 

1500 8/5 1140 281.(48) 1(48) 6. a. 
1510 8/12 

1510 8/12 
1515 8/19 

ll40 267( 46) 0(46) 5.8 

1515 8/19 ll40 
1540 8/26 

233( 47) 9(47) 5.1 

1540 8/26 
1500 9/3 

1296 243(47) 9(47) 4.6 

1500 9/3 976 
1440 9/9 

259(48) 5(48) 6.6 

1440 9/9 1140 203( 48) 12(48) 4.4 
1500 9/16 

1500 9/16 
1450 9/23 

1140 17(48) 2(48) o.4 

1450 9/23 2280 
1500 10/7 

73(48) 1(48) o.8 

1500 J.0/7 1140 
1505 10/14 

6(47} 2(47) 0.1 

1505 10/14 
1455 l0/2l 

ll40 37( 48) 0(48) o.8 

1455 10/21 ll40 
1500 10/28 

40(49) 0{49) 0.9 

1500 10/28 
1300 11/1 

638 526(51) 3(51) 20.4 

1300 l.1/1 
1530 ll/4 

502 25(48) 0(48) 1.2 

1530 11/4 ll40 
1535 11/ll 

402(53) 6(53) 8.7 

1535 11/ll ll40 522(48) 19(48) 11.4 
1510 ll/18 



Air Samples, Off Site, LRL Livermore 
9 Location: Mines Road 

Volume Net Counts r nute After Sa.mp 1ng Terminated 
Sampling Cubic (P'igures in parentheses a.re hours decay) 

µµcLM3 Period. Meters Combined Bet.a-Gamma Alpha 

JJi.20 4/li~ 1140 360(66) 0(66) 7.8 
1410 4/8 

1410 4/8 
1540 4/15 

ll.32. 607( 46) 1(46) 13-3 

1540 4/15 1140 279( 47) 6(47) 6.1 
1540 4/29 ·' '. 

1540 4/29 1140 232(48) 9(48) 5.0 
1520 5/6 

1520 5/6 
1540 5/13 

1140 3.1.3(48) 13(48) 6.8 

1540 5/13 1132 354(48) o(48) 7.7 
1450 5/20 

1450 5/20 1148 228(49) 4(49) 4.9 
1530 5/27 

1530 5/27 1148 
1610 6/3 

226(47) 0(47) 4.9 

1610 6/3 2280 391(48) 10(48) 4.3 
1620 6/17 

1620 6/17 ll40 268(24) 4(24) 5.8 
1610 6/24 

1610 6/24 1140 412(47) 0(47) 9.0 
1545 7/1 

1545 7/l 1140 150(47) 1(47} 3.3 
1610 7/8 

1610 7/8 1140 476(47) 2(47) 10.4 
1550 7/15 

1550 7/15 
1600 7/22 

l.140 191(43) 2(43) 4.2 

1600 7/22 1140 
1540 7/29 

J.22(48) 0(48) 2.7 

1540 7/29 
1S4!) 8/5 

1140 148(46) o(46) 3.2 
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Air Samples, Off Site, LRL Livermore 
~9~ Location: Mines Road 

Volume Net Counts Per Minute A~er Sampling Terminated 
Sampling Cubic (Figures in Parentheses a.re hours decay) 

!!!:cLM3 Period Meters Combined Beta-Gamma Alpha 

1545 8/5 
1600 8/12 

ll40 313(47) 1(47) 6,;8 

1600 8/12 1140 315( 46) 0(46) 6.8 
153' 8/19 

1535 8/19 
1630 8/26 

1148 269(47) 17(47) 5.8 

1630 8/26 
1550 9/3 

J.296 289(47) 33(4 7} 5.5 

1550 9/3 976 199(47) 0(47) 5.0 
1550 9/9 

1550 9/9 
1545 9/16 

1140 225(47) 10( 47) 4.9 

1545 9/16 
1535 9/23 

1140 281( 48) 5(48) 6.1 

1535 9/23 1148 117(47) 9(47) 2.5 
1610 9/30 

1610 9/'30 1140 .. 319(47) 1(47) 6.9 '. 
1610 10/7 

1610 10/7 1140 
1600 10/14 

384(46) 16(46) 8.3 

1600 10/l& 1140 
1555 10/21 

817(47) 18{47) 17.8 

1555 10/21 
1555 10/28 

1140 1152(48) 17(48) 25.1 

1555 10/28 638 
1345 11/l 

12745(~0) 65(50) 495.0 

1345 11/l 502 
1605 11/4 

601(48) 11(48) 29.7 

1605 11/4 1140 
1610 11/11 

408(53) 2(53) 8.9 

1610 11/11 1140 486(4 7) 7(47) 10.6 
1610 11/18 



Air Samples, Off Site, LRL Livermore 
10 Location: Site 300 C. P. 

Volume Net Counts Per Minute A.fter Sa.mp ing Terminated 
Sampling Cubic (Figures in parentheses are hours decay) 

i:EcLM3 Period Meters Combined Beta-Gamma Alpha 

1030:·#/2 
1030 4/8 

U40 168(120) 0(120} 3.7 

1030 4/8 
llOO 4/16 

ll40 648(51) 2(51) 14.1 

1100 4/16 U40 296(52} 0(52·) 6.4 
llOO 4/23 

1100 4/23 
1000 4/30 

1132 308(49) 1(49) 6.8 

1000 4/30 
1030 5/12 

1128 395(51) 17(51) 8.7 

1030 5/12 1140 415(53) 5(53) 9.0 
1030 5/21 

1030 5/21 1140 157(123) o(123) 3.4 
1045 5/28 

1045 5/28 1148 
lll5 6/4 

159(52) 0(52) 3.4 

::...e•; 6/9.l 
ll30 6/25 

652 478(125) 0(125) 18.2 

1130 6/25 
1200 6/30 

814 294(50) 2(50) 9.0 

1200 6/30 1296 
lll5 7/9 

303(47) o(47) 5.8 

lll5 7/9 1140 549(51) 
1115 7/16 

/ 1(51) 12.0 

1115 7/16 
1210 7/22 

984 199(47) 18(47) 5.0 

1210 7/22 1290 502(52) 0(52) 916 
1000 7/30 

1000 7/30 
lo45 8/6, 

984 247(51) 3(51) 6.2 

1045 8/6 
llOO 8/13 

ll40 377(51} 25(51) 8.2 
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Air Samples, Off Site, LRL Livermore 
(10~ Location: Site 300 c.p. 

Volume Net Counts Per Minute A.:rter sa.mpling Terminated 
Sampling Cubic (Figures in parentheses a.re hours decay) 

eecLM3 Period Meters Combined .Beta•Ge.mlna Alpha 

llOO 8/13 
1200 8/26 

2124 705( 51} 5(51) 8.2 

1200 8/26 
llOO 9/3 

1302 19(51) 5(51) o.4 

1100 9/3 
0400 9/4 

149 46(53) 6(53) 7.6 

0400 9/4 814 239( 53) 13( 53) 7.3 
1900 9/9 , __ i 

1900 9/9 ll48 
1030 9/16 

173(52) 1(52) 3.7 

1030 9/16 1465 283(52) 6(52) 4.8 
1030 9/25 

1030 9/25 814 
1050 9/30 

72(52) 0(52) 2.2 

1050 9/30 ll60 
1330 10/7 

193(49) 21(49) 4.1 

1330 10/7 4340 
1315 10/27 

1860(50) 0(50) 10.6 

1315 10/27 ll.20 10032(73) 51(73) 222.0 
1040 11/1 

1040 11/l 
0700 ll/3 

311 616(57) 13{ 57) 49.1 

i-0~ 11/~ 228o 625(360) o( 360) 6.8 
1040 11/18 



Sam:pl.iug 
Period 

0')~5 10/6 
1215 10/7 

·Air Samples, Off Site, '.RT .. Livermore 
(11) Location: Butte Field 

Volume Net Counts Fer Minute A~er Sampling Terminated 
Cubic (rigures in parentheses are hours decay) 
Meters Combined :seta~Ga.mma Alpha 

180.l 33(50) 9(50) 4.5 
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RAIN SAMPLES, LRL BERKELEY 

Collection 

From the period April 5, 1958 through October 18, 1958, rain was collected in 
ceramic enameled trays which were exposed outdoors for various lengths of time. 
Between 8 to 9 a.m. after a rainf'e.11, the sample was collected. The trays were 
subsequently washed-out vith tap water and reexposed outdoors. 

For the period October 18 through JJovember 15,'a bag ot 4 mil polyethylene vaa 
inserted into a galvanir.ed iron drum vith the edge of the bag .folded over the 
lip of same. This presents a collection area of l. 78 sq. :ft. After rainfall, 
the bag containing the saq>le was removed and replaced with a nev bag. Ba.gs 
were changed daily during the rainy season. 

Yater Processing 

The water sample is :filtered through a Whatnwi 41H filter paper to remove the 
included dust and foreign debris. About 50 ml. distilled. water is used to wash 
the filter paper*. A drop o.f cone. HN03 is added to the filtrate and the sample 
is then evaporated to dryness over a hot plate and/or a heat lamp. Care is taken 
to avoid bumping. 

~ Counting 
. . 

counting is done with a 3 ms/cs?- end window GM tube placed 1n a li" lead pig. 
Length of t1.me -tor counting is rand.om but varies from at least t hr. to eever$l 
hours. Backgro'Uild o"t machine 1.8 taken prior to each days counting for a similar 
ti.mt period. . . :; 

Data Sheet 

C~lumn beadings ot the table below are described. as t0Uav11: 

14RaV beta-guma c/m net•'--- The net counts per minute trom the GM tube, 
followed by the decay time 1n houraj 

"d/m/l"--- ~ counter etticiena;y 
9~ .uateri&l collection efficiency on the bottom of' the beaker 
~ conticence level 

d/m/l = _ne_t_c_/m _ __,... ___ _ 
volume (ml) 

"µc/ml1'--- µc/ml = d/m/l x 4. 55 x io·lO 

.. I ft II µc sq. • --- total uc per sa.mple 
collection area (1.75 sq.ft.) 

uincbes of rain: --- total volume of collected S852le 
collection area 

* an average of ~ is lost to this filter 



RAilT SAMPLES 

Sample Period of Total Volum Volume Saq>le ~" Beta-Ga.Dia c/m d/m/l µµc/l me/sq. inches 
i Collection Collected (al) Proceaaed (ml) .Jle1? (&lid. hours decay) x 103 x io2 mi. rain 

·_1 4/4/58 to 
4/7/58 

*' 1000 186(24), 146(103) 2.5•* ll * * 

2 5/ll/58 to 
5/12./58 

400 400 3l.( 32) 1.0t* 5 3 ~10 

3 5/12/58 to ~ 94 213(3), 145(12.1), 133 30. i:5 137 19 .02 
5/22/58 .. (176), 106(271), 82(482) 

·-
4 5/22./58 to 

5/23/58 

·· .. 2410 1000 185(8), 162(96),.155 
(152), 14o(248), U8 

2.5-t.4 11 16 .22 

(458) 

5 5/23/58 to 
6/2/58 

194 194 37(6) 2.5t.4 ll 3 .05 

6 6/2/58 to 1024 1000 
6/9/58 

75(53) i.o!.2 5 8 .25 

7 6/9/58 to 40 4o 28(6) + 42 3 .01 9.2-2 
7/16/58 

... 

8 7 /J.6/58 to 259 259 313(7) J.6 •. ~3 73 30 .06 
8/8/58 

9 8/8/58 to 
9/22/58 

90 '}90 30(208) 4.4!1 20 3 .02 

9/22./58 to 276 276 13(216) + 
10 o.~.2 3 l .07 

9/23/58 

ll 9/23/58 to 
ro/18/58 

1790 1350 "8(96) 0.5±.2 2 6.5 .03 

* Insuf'f'icient Data 

'.:> 



Sample Period ~ Total Volume Vol.l.UIDe SU!Ple "Rav" :Beta-Gamma c/m d/m/3 µµc{) me/sq. inches 
L_ Collection Collected (al) Proeesaed (al} Net (and hours decay) .x 10 x l mi. rain -

12 10/18/58 to 534 534 289(7) 7.1t1 32 ):) .12 
ll/10/58 

if>/31/58 to .504 454 139(8) + 18 l.4 13 4.0-.6 .12 
u/10/58 

14 11/13/58 to 198 198 23(8) + 1.6-.6 7 7.2 .05 
11/14/58 



TAP WATER SAMPLES, LRL, BERKELEY 

Samples were taken daily at 0900 trcs east sink tap, room 208, BuildiRg 4, after 
letting water run tor &~'1.eaat ten minutes • . 
One lit~r aamples were evap0rated to dr,yneaa and counted at least 7 hours on 
3 mg/em end-window OM tubes. 

Wide error spread ie due to rel.a ti vely high background on GM counters. 

Calculations are sill1lar to those employed on rainwater samples. 

TAP W~ RADIOACTIVITY ~\ v-.;. .Q);\ ~i~\~ ' 
Date Of S!?J?le Ac ivity Date ot -S8J11Rle Act1v1tz 

April 5, 1958 76!20 May 26, J.958 io! 6 
6 50!18 27 <5 
7 32±10 June 2 <~ 
8 56!14 3 7- 5 
9 86!20 4 <6 

10 lJ! 8 5 <5 
ll 22! 8 6 <6 
l2 i3± 9 9 <5 
13 16± 7 lO 18± 7 
14 40±14 12 12! 5 
15 6t 6 13 yt 5 
16 22! 6 16 ~5 
17 45±13 17 9± 5 
18 29'!13 l.B ~6 
19 6± 6 19 i41 6 
20 23!: 9 May 14 at 5 
21 22! 9 15 ~6 
22 <5 June 20 49'!u 
23 <5 30 63;13 
24 at 7 July 2 7- 5 
25 12t 6 1 28! 8 
29 8't 5 3 7'! 5 
30 <5 1 27! 8 

May l 24'!- 5 15 <9 
2 <.3 16 <6 
5 ~~ 6 

22 6! 5 
6 
7 <6 SUrpling Program Stopped 
8 ~~6 9 

l2 <5 
13' <6 
19~, < 3 
20 <4 
22 <4 



TRAY AND CLCJrH SAMPLES, LRL, BERKELEY 

Two static-sampling devices are utilized for monitoring ambient outdoor 
air. These are trays and cloth scree~s. 

A coated metal tray of l 7" x 14" x 7 /&' size is clamped on a plywood 
turntable. A vane on the table is the me&ns of facing the same long side 
of the tray to the wind. 1lo provision is made tor retention or drainage 
ot rain water. A cloth screen, open weave of fiberglass .material, is 
mounted in an eight inch aqua.re frame underneath the turntable and just 
ba.ck of center. Thus the screen is always faced to the wind and is 
sheltered from all but driving rains. 

P'ive sampling stations of one tray and screen each are widely spaced 
about the project. A sixth station is maintained for reference purposes 
approXimately 70 miles north of San Francisco Bay at St. Helena. All 
eam;plers are mounted on five to eight toot high posts away from wind 
obstructions. 

Periodically, the samplers are changed; the period varies with unrelated 
factors, such as available manpover and nuclear testing. 

Arter 48-hour decay, processing of samples involves ra.dioautographing 
the pans and screens, and in addition, ill8trument counting or the latter. 
JCodak type JQC x,.ray film size 16 7/8 x 13 7/8 is placed against the tray 
and/or screeq tor one·veek exposure. IJ."he number of resultant "spots" on 
the developed f'ilm 1a taken as a measure of the activity. A "spot" is 
defined as that area bounded by the circua:ference of a circle (in which 
the darker portion Just fades to the film background) which touches 
the four sides or overlaps the smallest square of a particular size 
graph paper. 

'l'he "spots" are counted on a back-illuminated glass plate covered with 
a graph paper. The various size graph papers used are as foJ.lows: 

l) 10 x lO to one-half inch, ·Keuftel and Esser #359-llL 
2) 10 x 10 to inch, K & E #359-5DG 
3) 5 x 5 to inch, K & E #359-2 

A Q.M. tuiie (see Daily Air Samples, LRL, Berkeley) is used to obtain the 
beta-gamma counts. A zinc-sulfide crystal is used to obtain the alpha 
counts. 

Information prior to the reporting period is included in the data compila­
tion below. This is done to give the reader a "feel" for the variability 
of the determinations; the method, after e.11, is considered in the explora­
tory stage. 

For the purpose of this report much of the data has been compressed into 
averages, and only the total number of "spots" greater than 1/20" diameter 
considered. 



TRAYS CLOTH SCREENS 
Radioautograph Avg. Radioa.utograph Avg. Radioactivity 

Sam,pling # Spots Per Sq. Meter # Spots Per Sq. Meter by Coun~ing 
Period Per at>. Collection Per J«>. Collection c/_m/_m 

5/15/57 98 133 87 
7/1/57 

6/14/57 
9/';1)/57 

63 147 62 

9/16/57 
1/20/58 

30 95 37 

12/2/57 
5/4/58 

345 426 203 

4/15/58 69 * 87 
11/23/58 

* lfot Determined 

·' '. 



GAMMA DmERM!RATIONS OUTDOORS - 1958 

All readings were taken 3' above ground. prilzBrily at the author's residence 
employing a "Xuclear,. beta-s,a.ae. portable 33 mgm/cuf?. Geiger Survey Meter with 
probe shield closed. 

--

Date mr/hr. Date !'ll'fhr. -
4/21 0.015 6/4 .01 
4/'22. 0.015 6/5 .01 
4/23 .015 6/6 .01 
4/24 .010 6/7 .005 
4/25 .010 6/8 .Ol 
4/26 .010 6/9 .025 
4/27 .015 6/10 .015 
4/28 .012 6/ll .01 
4/29 .010 6/12 .01 
4/'5J .015 6/13 .015 
5/1 .010 6/14 .015 
5/2 .010 6/15 .015 
5/3 .. 010 9/16 .010 
5/4 .015 6/17 .015 
5/6 .010 6/18 .015 
5/7 .010 6/19 .015 
5/8 .005 6/20 .010 
5/9 .012 6/21. .010 
5/10 .015 6/22 .015 
5/ll .010 6/23 .010 
5/12 .015 6/24 .020 
5/13 .010 6/25 .015 
5/14 .010 . 6/26 .010 
5/15 .010 6/27 .010 
5/i6 .OJD 6/28 .015 
5/17 .015 ···6/29 .015 
5/~ .010 6/~ .015 
5/19 .010 7/1 .010 
5/20 .015 7/2 .015 

5721 .015 7/3 .010 
.010 Qakland 7/4 .010 5 22 

5/23 .010 7/5 .010 
5/24 .010 7/6 .015 
5/25 .010 7/7 .010 
5/26 .010 7/8 .010 

5/27 .012 7/9 .015 

5/28 .012 7/10 .010 

5/29 .01 7/11 .015 

5/30 .005 7/12 .010 

5/31 .01 7/13 .010 

6/1 .01 7/14 .015 

6L2 .01 7/15 .005 

6/3 .01 7/16 ~095 
7/17 .010 



. 
Date nir/hr. Date mr/hr. 

7/18 .015 8/14 .010 
7/19 .010 8/15 .010 
7/20 .010 8/16 .010 
7/21 .010 8/17 .010 
7/22 .010 8/18 .010 
7/23 .OQ5 8/19 .015 
7/24 .015 8/20 .010 
7/25 .010 8/21 .010 
7/26 .010 8/22 .010 
7/27 .010 8/23 .010 
7/28 .015 8/24 .010 
7/29 .010 8/25 .010 
7/30 .010 8/26 .010 
7/31 .020 8/27 .010 
8/1 .015 8/28 .010 
8/2 .010 8/29 .010 
8/3 .010 8/-y; .010 
8/4 .015 8/31 .010 
8/5 .015 9/1 .. 010 
8/6 .010 9/2 .010 
8/7 .010 9/3 .010 
8/8 .010 9/4 .• 010 
8/9 .010 9/5 .010 
8/10 .010 9/6J 8/11 .015 9/7 no determinations 
8/12. .010 9/8 
8/13 .010 

,..,..,.,,_ 


