
•'-;, 

(Loo~~M<OO 
Los Alamos National laboratory 
Los Alamos. New Mexico 87545 memorandum 

ro:Miguel Salazar, HSE-7, MS K592 DATI: March 27, 1985 

K490/7-0819 ntNJ: Thomas C. Gunders.,~SE-8 Group Leader., MAUTOPITUEPMONe: 

bf f(t'fl MS K490 

I'I'IOM: Don L. Mayfield, HSE-8 /)JPIU.. SYJftOL HSES-85-271 

~T: ENVIRONMENTAL SAMPLING RESULTS FOR AREA U 

SUMMARY 

Traces of enriched U, 239,240pu, 227Ac daughters, and lH are associated 
with external penetrating radiation levels that range up to 10 times 
background on the absorption bed surfaces. These radiation levels will not 
denver a significant dose to remedhl action wor"kers. Radionuclide 
concentr"ations in a few soil samples range high enough to indicate remedial 
action (Ref. 1), although most sample results are too low to warrant it. 
Samples within the fence were not taken deeper than 30 em, but contaminants 
should be expected in the underlying tuff and throughout the absorption 
materials, i.e., from the bed surface to more than 120 em deep. The 3H 
concentrations from nearby observation ~oles are high enough to suggest 
that other contaminants may have been moved downward into the tuff under 
the influence of;waste water. 

I. EXTERNAL PENETRATING RADIATION 

Figures 1 and 2 show the distribution of external penetrating 
radiation at Area u. The highest measurements are over a tar puddle 
in the east absorption bed. Next highest is a spot in the west 
absorption bed. These were observed in 1980. 

II. PHOSWICH MEASUREMENTS 

Phoswi~h measurements in 1980 consisted of scanning the surface with a 
wide energy window (10 kev - 250 kev) in a ratemeter mode (counts per 
minute). Those measurements were similar' in magnitude to those made 
in 1980 (Figure 3). Phoswich measurements in 1984 were done with a 
narrow window (10 kev - 26 kev) in a scaler mode (200 sec integrated 
count) on grid intersections (Figure 4). 
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III. SOIL SAMPLING 

A. Tritium 

-2- March 27, 1955 

Figures 5, 6, 7, and 13 and Tables 2, 3 and 4 show t"he tritium 
sampling results. There are areas of above background (up to about 10 
times background) tritium concentrations. 

B. Uranium 

Figures 8, 9, and 10 and Tables 2 and 3 indicate elevated U 
concentrations. The highest U concentration sampled to date occurs in 
the 1-10 em depth of the grid intersection on the south edge of the 
west .absorption bed. At 750 ug/g, it is rQughly 200 times natur·al 
background. If it is highly ·enriched in 2J5u, the health implications 

· are somewhat more severe·. These results warrant radiological 
protection for remedial action workers. The vertical distribution of 
li atthe test holes is consistent with local background levels. This 

. shows that no appreciable U has been transported laterally wUh water 
percolating down from the absorption bed. Higher concentrations 
should be expected at the bottom of the absorption bed • 

. C. Other Rad i onuc 1i des 

The 1980 sampling results show low level Pu contamination on the west 
.absorption bed and 227Ac daughters in the tar on the east absorption 
bed. Higher concentrations should be expected at the bottom of the 
absorption bed.j 
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'TABLE 1 
-- .. ··-· --· EXTERNAl PENETRATING RADIATION 

AT THE AREA U FENCE (mRem) 

1982 1983 

QUARTER STATION DOSE CmRem) 
X t'·Sl 

QUARTER STATION DOSE (mRem) 
x ± sl 

4 Ul 35.8 ± 2.2 1 Ul 35.7 ± 2.3 

U2 32.3 t 2.2 U2 34.6 :t 2.3 
·- ~-~. ···-

-·-.. ----
2 Ul 36.6 :t 2.3 

U2 35.1 :!: 2.3 

3 U1 24.4 t 2.8 

U2 28.2 :t: 2.8 . 
4 Ul 44.0 :t 2.7 

U2 39.9 :!: 2.7 

1. Analytical Error at 68.31 confidence 

STATISTICAL SUMMARY 
.. -~ 

I . 
RANGE X :t 25 N 

U1 24.4 to 44.4 36.4 t 13.2 9 

U2 28.2 to 39.9 35.4 ± 7.5 9 
-

-C• 1·-~···.;---~· ~i~~· 

- --

1984 

QUARTER STATION 

1 Ul 

U2 

2 U1 

U2 

3 U1 

U2 

4 Ul 

U2 

. 

~ .. 
.... ~~ .. ~-·-·· 

DOSE (mRem) 
x ± sl 

33.6 ± 2.6 

34.4 :t 2.6 -···· 

43.3 :t 1.8 

36.2 t 1.8 

30.6 1 2.2 

38.0 :f: 2.2 

44.0 :t 2.7 

39.9 :t 2.7 

I 

i 

-&. • f'L.J -.... .. ~- --., ~OC.· 
...::: • r'V·~-~-- • r--....... ~o 

l i --------------------------------, j \ ; 



~~--->-:--~·~---· 

. 

I'D ;a,_ ,. --111m toTALU 
t.OCATIOI (CI) (.ClJtl) (IJI/&2) 

.... o-1 2.1!0.4 26.1!2.6 

-. - ~-· -- 10•1 J.tJO •• 2Solt2.6 ---
lG-lO ,.~.!0.4 IO.ttl.l 

1-2 o-a n.2t0.1 7.0tO.J 
1-10 11.1!0.5 6.1!0.1 

10-30 27.:1!0.7 4.1!0.5 

ft111:D ,. 
UICATICIII IPICIIS (.ClltlJ ... s.u • .,. 

(Witt•) 
J.Zt0.4 

1r-2 ,, ... pow. J •• tO.J 
(P..,.rae) 

.,... t.:. -t.lti.J 
(lollltJehe••) 
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J..n• N'-....1--·• i.HOO .. 

iAt.,...,. 
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·-.·.:..·. . . ·.}·' ·;·: '. --
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I. ~· .. 
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tr~er Tot•l U ie U•l 0-1 ....... hiaiia, •-
u.tto.J-._ 1}~-•itla -1-10 
2.2!0.0 10-30 

2.4!0.1 221Ac ........ 
z.uo.t tere I• areal 
loltO.O ...... *'" 

II. ,.:CITATUM 

nt.z.to,. 
c.cita'J t.OCATIOI IP!CIU 
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lfoliD ftiiCI ,. 
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I.StO.S 4.4t0.5 
5.4!0.5 4.St0.5 
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TABl£ l 

SELECTED RADUIIUCliOE STATISTICS fOt 1984 

SOIL AN0 ftGUAlUII SNIPLES 

I. SOIL 

BEYOND FENCE.......-;__ 

Depth (01) 0-1 1-10 10-30 ·---·,-0-1 -- 1-10 -10-lO 

lH Riftge 7.3 to 25.0 10.0 to 11.0 4.8 to 6.0 1.7 to 290.0 3.2 to 5.7 3.3 to 6.0 

(n Ct/l) I t 2S 14.4 t 18.7 10.5 t 1.4 5.4 t 1.7 ,36.3 t 190.5 4.5 1 2.2 4.5 t 1.9 

N 3 2 2 9 7 7 

Riftge 3.3 to 141.0 4.0 to 750.0 3.0 to 182.0 I 2.9 to 21.6 3.5 to 6.1 3.3 to 13.0 ( u 

(~>~g/g) It 2S 17.1. t 78.7 2S2.7 t 861.3 63.4 t 20!1.4 I 6.3 t 11.9 4.2 t 1.6 4.9 t 6.6 

II 12 l 3 9 8 8 

II. VEGU~TUII 

FENCED Betond Fence 

C.tegOI'J Fungi forb Shrub Grass forb Shrub Tree 

lH R.stge 9.0 to 11.0 5.9 to 7.5 2.9 to 3.9 4.9 to 5.13 5.0 to 6.6 3.1 to 6.0 5.5 to 6.1 

(IICi/t ) I ! lS 10.0 ! 1.0 6.7 t 0.8 3.4 1 0.5 5.6! 0.7 5.7 t 1.6 4.4 t 2.5 S.B t 0.8 

• 1 I 1 1 4 5 2 

£ u Ranye 265.0 to m.o 1.5 to 1.7 34.0 to 46.0 0.9 to 1.1 2.1 to 3.2 0.6 to 3.8 1.8 to 2.0 

C.,.qlg l it 2S JOO.O 1 35.0 1.6 I 0.1 40.0! 6.0 1.0! 0.1 2.5 t 0.1. 2.0 t 2.4 t.9t 0.3 
•\h 

4 5 2 
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tf 
lif; .... · :(~!} .. 

I{~: 

~t 

.. :· ~. 

.. ,, 

Cll) D£.... r 
ltt. 

(ACt/ r) 

0 - 0.9 u.o t 2.0 

0.9- 1.5 11.1 t 1.2 

1.5- 2.4 10.1 t 1.0 

2.4- 4.01 13.5 t 1.4 

4.0. 5.51 10.2 t 1.0 

5.5- 7.01 17.7 t 1.8 

1.0. 8.51 11.1 t 1.1 

a.s-~.11 18.1 t 1.1 

10.1-11.61 31.0 ~ 3.0 

11.6-13.11 47.0 t 5.0 

13.1-14.61 66.0 l 7.0 

t·· . 

. ·::.·: ..... _ .. _. ' .. ·:· .. 

. · .· t4t£ '' 
·.VERTICAL DISJRlauTUI(U: SELECTED 

· •. •. • ; ;~~~~~$ i{'!~;~JJ611H (r Wl U 

TEST Hci.E ~-E ~Plli I TEST IO.E U..V 
(M) 

Tcthl U ll7cs 3tt Tohl U 137 cs 
(11!1/9) (pCi/g) CnCt/d (j. ~ 1/g) (pCI/g) 

l.lt :t. 0.18 0.18 .t 0.07 0 - 0.9 7.8 1 0.8 4.75 t 0.18 0.16 t 0.07 

3.76 t 0.18 o.ao :~.0.04 0.9 • 2.4 9.2 t 1.0 3.88 t 0.18 0.01 t 0.04 

3.46 t 0.18 0.09 t 0.04 2.4 - 4.1) 39.0 .t 4.0 3.70 ~ 0.18 0.02 t 0.07 

3.75 t 0.18 0.03 tO.Ol 4.0 • s.s 9.o 1 o.t 3.80 t o.1a o.o7 1 o.o1 

3.49 t o.1s o.oa. t o.04 s.s • 7.0 9.3 t 1.0 3.53 :t 0.11 0.06 t o.os 

3.65 t 0.18 0.06 1 0.05 7.0 - 8.51 8.3 t 0.9 3.27 :t 0.18 0.10 t o.os 

3.19 t 0.18 0.04 t 0.07 8.5 .to.tl 9.6 • 1.0 3.70 :t. o.ta o.o2 t o.o.e 

3.09 t 0.18 0.02 t 0.03 I 10.1 -ll.il 9.3 t 1.0 3.52 :t. 0.18 0.06 t O.Ol 

3.1S t 0.18 0.06 t 0.03 I 11.6 ·ll.l 7.1 t 0.7 3.51 t 0.18 0.08 t 0.04 

3.41 t 0.18 0.06 1 0.03 I 13.1 -14.61 8.9 t 0.9 3.S5 1 0.18 0.16 t 0.06 

3.67 
1 

0.18 o.oa .t o.CM 1 14.6 -16.21 u.• t 1.2 3.51 t o.1a o.04 t o.o3 ~.)· .. ·. 

1r ~f:{. · 14.&-16.2178.0 t 8.0 3.48 t o.18 o.at • o.oslt6.2 -11.61 8.9 t o.9 3.11 t o.18 o.04 t o.ol . 
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