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wou. Don L. Mayfield, HSE-8 ﬂo@m somo.  HSEB-85-271
susecr. ENVIRONMENTAL SAMPLING RESULTS FOR AREA U

SUMMARY

Traces of enriched U, 239,240py, 227ac daughters, and 34 are associated
with external penetrating radiation levels that range up to 10 times
background on the absorption bed surfaces. These radiation levels will not
deliver a significant dose to remedial action workers. Radionuclide
concentrations 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 cm, but contaminants
should be expected in the underlying tuff and throughout the absorptign
materials, i.e., from the bed surface to more than 120 cm deep. The 9H
concentrations from nearby observation toles are high enough to suggest
that other contaminants may have been moved downward into the tuff under
the influence of iwaste water,

I. EXTERNAL PENETRATING RADIATION

Figures 1 and 2 show the distribution of external penetrating
radfation 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

Phoswich 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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‘background. If it is highly enriched in
" are somewhat more severe. These results warrant radiological
. protection for remedial action workers. The vertical distribution of

SQIL SAMPLING
A. Tritium

'Figures 5, 6, 7, and 13 and Tables 2, 3 and 4 show the tritium

sampling results, There are areas of above background (up to about 1C

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 cm depth of the grid intersection on the south edge of the
west absorption bed. At 750 ug/g, it is r%ughly 200 times natural
s the health implications

" at the test holes is consistent with local background levels., This

- shows that no appreciable U has been transported laterally with water
_percolating down from the absorption bed. Higher concentrations

should be expected at the bottom of the absorption bed.

. C. Other Rédionuclides

The 1980 sampling resylts show low level Pu contamination on the west
. absorption bed and

Ac daughters in the tar on the east absorption
bed. Higher concentrations should be expected at the bottom of the

“absorption bed.’
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"TABLE 1

EXTERNAL PENETRATING RADIATION
AT THE AREA U FENCE (mRem)

1982 1993 | 1984
QUARTER | STATION | DOSE (mRem) | GQUARTER | STATION | DOSE (mRem) | QUARTER | STATION | DOSE (mRem)
X5l Xs Sl Xe sl
4 ul 35.8 1 2.2 1 vl 35.7 4 2.3 1 ul 33.6 4 2.6
u2 23222 | U2 | 36423 | U2 Mu.48,26 | |
N 2 u  |3%6.23 | 2 vt 43,18
u2 35.1 , 2.3 U2 3.2 , 1.8
3 ul 2.4 , 2.8 3 ul 30.6 , 2.2
U2 | 28.2 4 2.8 u2 8.0 , 2.2
4 u1 44,0 4 2.7 4 ul 4.0 , 2.7
v2 39.9 4 2.7 u2 39.9 , 2.7

1. Analytical Error at 68.3% confidence

STATISTICAL SUMMARY

RANGE X 25 N
Ul 24.4 to 44.4 36.4 + 13.2 9
U2 28.2to39.9 35.4: 7.5 9
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_roRcey o | yETOND vENCE
" pErTR W lrorws 29, 2‘°ru gm0 | oeems 3w | rora,n  {239,2008, lcnen
WOCATION]  (CN) (wct/th) | (g/s?) -(ptilgz) SPECTRA | LOCATION ten) (nci/eh) (k<) (pcisg®)  |[srecraa
v-1 0-1 27104 [26.112.6  |tracer Total Uis | U-3 o-1 10.6:0.5 | 4.730.5 | 1.6,0.0 [Wormat
:  swamped highly en-
10-1 3.910.4 . 125%,822.6 . [17.520.3.. |riched with 1-10 6.540.9 4.440.9 2.5,0.1 Normel
’o"” ,0'”0. | lo.’tl.' 1.:!0.0 ,g“ 10'30 5.‘30.’ ‘.510.5 2.910.‘ m‘
o-2 0-1 37.2:0.8 | 7,0:0.7 | 2.430.1 227 dpugn~
1-10 11.840.% $.310.6 2.210.4 ters in great
10-30 37.310.7 ‘.320.5 9, ‘io.o ."“m
. YECETATION
ENCED BEYOND FENCE
In 239 240y, In 239 240y,
wocarion] seecies | (acifgd) {pcife™) LOCATION | _ sreciss {acift ¥ (peci/g®)
U~ [Salix ep. 7.210.4 0.0:0,1 v-3  [Cuttieresis 6. | 3.3:0.3 0.2,0.0
(willow) (onsheveed)
0-2 |Piwus pon. | 5.8:0.3 0.6:0,0 Sromus tec.
(Ponderosa) (downy chess) ]-0.8:0.) 2.3,0.1
Srosus tec, [-9.821.3 1.140, Artenesis car.
{downychess) (worswood) 3.0:0.3 1.8,0.0

t. titer of soil moisture
2. Lron of wsoil
3, liter of tissws woisture
&, grem o!‘uh
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TABLE 3 i
SELECTED RADIONUCLIDE STATISTICS FOR 1984

SOIL AND VEGETATION SAMPLES
B 1. soi
£ B
* : FENCED BEYOND FENCE
p e Depth (om) 0-1 1-10 10-30 0-1 1-10 10-30 .
— e ———— W Range 7.3 10250 10.0to 11.0 4.8 to 6.0 1.7 t0 290.0 3.2 t0o 5.7 3.3 to 6.0
(aCin) Y 225 1.4 2187 10.5% 1.4 54t1.7 3631195 45,22 4.5t1.9
N 3 2 2 9 7 7
: £ Range 3.3 t0 141.0 4.0 to 750.0 3.0 t0 182.0 | 2.9 to 21.6 3.5 to 6.1 3.3 to 13.0
(ug/q) Xt 25 17.1.t 78.7 252.79 861.3 63.41 205.4 | 6.3 1.9 423 1.6 4.9t 6.6
) 12 3 3 9 8 8
i 1. VEGETATION
r FENCED Beyond Fence
Category  Fungi Forb Shrub Grass Forb Shrub Tree
W Range 9.0 to 1.0 5.9 to 2.5 2.9 to 3.9 4.9t513 50 ts6.6 3.1%06.0 5.5¢06.1
(WCift) X+ 25 10.0, 1.0 6.74¢0.8 3.4, 05 56107 573:1.6 44325 S58+¢0.8
f’ » 1 i 1 1 P 5 2
£ Range  265.0 to 335.0 1.5 to 1.7 34.0 to 46.0 0.9 101.1 2.1 to 3.2 0.6 to 3.8 1.8 to 2.0
(,9/9) X425 3000, 35.0 1.6: 0.1 0.0, 6.0 1.0, 0.1 2.530.1. 2.0, 2.4 1.9 0.3
ash ’
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Sewr Flj- 13 &-‘R /U".-i )’:.;,.,..g

oo | - _ rs‘st'"idt, u-€ z&y‘n‘g' TEST HOLE U-¥
- S (W R
X Total U - WIgg 1 Total U 137 ¢s
i) (alg) (pCifg) mCiz0  Woilg)  (pCi/g)
0 -0.8|19.0£2.0 3.2910.18 0.08:0.07| 0 -0.9] 7.8:0.8 €.15:0.18 0.16 1 0.07
0.9- 1.6 10.7 £1.2 2.7 5 0.18 0,10 10.08 | 0.9-2.4 9.21.0 3.8820.18 0.01 £0.04
1.5- 2.4] 10,1 , 1.0  3.46 2 0.18 ©0.09 £0.08 | 2.4 - 4.0 3.0 + 4.0 3.70 £ .18 0.02 2 0.07
2.4- 4.0 13.5 £ 1.4 375 5 0.18 0.03 1 0.03 | 4.0-55| 9.0 10.9 3.80 *0.18 0.07 * 0.03
4.0-5.5/ 10,22 1.0 3.49:0.18 0.08:0.04 | 5.5-70] 9.3:1.0 3.6310.18 0.06 £ 0,05
5.5-7.0 1.7 £ 1.8 3.65 :0.18 0.06 10,05 | 7.0- 8.5/ 8.3710.9 3.2720.18 0.10 * 0.05
7.0- 8.5 1.0 210 3191048 0.0020.07 | 8.5-10.1] 9.6 1.0 3.7020.18 0.02 + 0.04
8.5-10.1] 181 ¢ 1.8 3.09 5 0.18 0,02 , 0.03 | 10.1 -11.6] 9.3, 1.0 3.52¢0.18 0.06 + 0.03
10.1-10.6] 31,0, 3.0 375,018 0.06+0.03 | 1.6 -13.1] 7.1 0.7 3.5120.18 0.08 2 0.04
1.6-13.1] 9.0 £ 5.0  3.41:0.8 0.06 ¢ 0.03 | 13.1 -14.6] 8.9 0.9 3.55*0.18 0.16 * 0.06
13.1-16.6] 66.0 s 7.0 3.67 , 0.18 0.08 ¢ 0.04 | 14.6 -16.2] 11.4 2 1.2 3.51 2 0.18 0.04 ¢ 0.03
10.6-16.2] 78.0: 8.0 3.48:0.18 0.09:0.05 | 16.2 -17.6] 8.9:0.9 3.11,0.18 0.08 . 0.0

4

i
4
;
3
i
|
]
:
5

T PN TR




e R £y

CHEFMT @ —m e T KT

\ d .

— -

g B

—E}— op- or

N ‘ov...mm
— »..Q?!WIN LY

7 e v .
.

SOt Pl e " .
. \'

o - - Oy = ST —>
N o (r?N 000Z 21 OF .
svoqoqd 42 aswod§a)
. »J&J.Js. S W ¢ dmc
N | . . m /v
v N BINY IS0Q .

i QWi v

L . . *paaa N
SMWoE ST WhiunAta
SvM T uTav Ly 20 3BNUINGD ¢
a Jdncwsuzvm”valws.. REIT A “RVOSe.

ot .

. Q Z.uQ.m




.Md .Am)»suw sanpuny we)
. . Lm0 4 i g A Y I T 0
:
_ §
R g 11N o.d '
aner we \
B~ |
| -

QO% pLtl ¢ ¢y - - .
L )
. &
<o _ v ’
N
.(Wvﬂl ||l@=—-|/l\
A/l 761 sifan vz S rg-61-6 _ ,_o_...wmw,wmw.,
miar og MAYve . raesd ho gunoimon b
EERS L nzaﬁ.n WHTHIG  pres,) SIIVRS @
| cmu;zou 33430.




Corany qoimiony  o@s1

»

£

&
&

g5

S Y
ALV N )

-

N
e
———— s
— L

m . .

L LS T

Y
I‘-IQ\ .
DY #3.3“.%4.«\:3:1\ .
wda Nz - 60
UM p) vy 4
aﬁSé..\L:staw —.4.00nv~ .

(A* 0sT
03 0] waaj $9'hiauz
vegoud .!G AvAYIIDY
va g250Q)
s aynvivd
s.,.& m.“.aﬂﬂ “s
-—AT- S1—
m.*,.-.— *i.-..o.v .
&..vhv_..w Wt
MEYTN G Jo 38TI{u0D .
‘w‘.-?nfrfl
j-\.‘n\
LETE = ,1 53OS,

e ———————
I EEER

P25 LR i eSS




L[GEND

.':E‘-LVAT\ON ng Féef-f’;‘-“t.“v

\.’“B » R i 9“ 'c‘/w; “c B
‘ ‘ ' X,+23 019
e 200 see. :;tfcﬁfa.\‘ed
Count;
R
- { Based on gembillador

responce fer phelon

ENCraes From thto
213 kc.v)

& (7 Kev Contour
in toumtsf2onsec. _

o t16C

o

LA LT RY.¥N

2 23y, ZQOP‘.

c '-——N———..-
\6? 0“7 .6 P(’yﬂ
1-10 25

S

& traver pa

I ceieo e —
ek amdtyfingl ! ™ CT S
Precedurs degends was nol oP

'Y resofva h‘l‘ . . "‘,.':':.\ : sre
,1 \ .0 .y ._.,_._____.a-"""'

— IR DS

S 491.°00

Fig4 19

wich Survey




£ . . _£ 1 F3

B = R e - r
2 —t L mn e ut & o - —tT

(0861) 201 °

— .
| S et =

L 19 -
by A

o
/v N i od THiews
. iy [WNIsSicw
0S5 W\ Hg 30
NoOlY 3L NIINID

4

—PWN ——
. 1734
Py W) MOILYAITD
20 SENOINID -
,LE28 =, 2DWIS ¢

- TTEER




oot i n

b2l \w.tr i@l

i ...cn:.* Vi ».xx.s e

n, 9y

l .

.

DG Y 8 PO 6 —— Y
L

\ 1 .

— & WL . n
© Maamn wa
PR~ _
| — N
o . -
—_ ) . v >
— | ﬁ
\\ s
- ‘/.c
)
-2 0® -

(0869 6°¢ ¢

b 4

13
J—-..-_—_.-—.

&

/

[ ]
T.ﬂu

Q\asu ANIO4
INITAWY S
N 1V Avnisiow
A0S N He a0
NOIINGANIADNGD »

—anl

1334
M ™MOlivAll




©861) ¥'Se!

OOVt ¢ 1

[ ]
0%

3/ m)
A1MI1gd IONITNYS \Y
2YN1SIOW 105 NI Hg
30 NOLVYAINIONGD &
—QWL—__

USRS 5 b+ 3
Mi NOLLYARL3
30 W/&.JQ.—ZOO.

£ITES,) 1BWOS

ISR

Dzuwwu;

. e R / -M; Q.nﬁ,ﬂ. jred ey r.\. M sy . .. .u \. t;u 1»
) i % x4 -
) ﬂ . m SR ¢y ¢ .
. \ mm .

! ——— e PR hd : :

L4 i S My ws
ot L - yatn - — —— ~! . . m

| S — .

. . TS » J/! éwo-||| - .

@ ——— °~l . g

| — 4

N ' \\\l}l" - m.

g // m

7 ony




ul..w.nmm. ..i.ﬁ Yoo J.Oo WO - wr ol o33RIVvIy )] IVEOL .&.W..u

00 L 1y : . \?

( F/ori)
AN1gA DhNawyg

v
N - Mos M N ao

NOUVHINIDNGD -
6 _ —euL—_

4232
N NOLLYADD
A0 SUANOINOD -

g re=,00 IWIS >

QANADFY



£ £

. — : “ Vaul  NOg Wy Q=] W wuuag Ve gty
m S A V-
i . . \ “ .
e I T S :
DOUMAt N P T S - e e —— nu.—.l L
.~ [ ¥ . . %
T . - / °. stk
~/ _
|
. .F
ong - : - (./-'/
L8
o9 (0861)9'sz
& ’ , " .
Aomaou '. pe \ 1\-"){ @y /.( | | . <
[ ] Qt 4 o‘ * N R - . Ip‘
A \
COL R - ) N .r/ s
. - -
] - /.G

N ﬁﬁ\ﬂs
ANI0A DONINVANYS
AV mMog NI N

) 20 NOUVHINIINGD =
—ee——

R\-E-F |

N NoltvaAIA
A0 SuNOLINOD

S TESA mm..a.om




Il S - Tdol 195 WRog. g1 w wo josywirney TY 1748l gt B -
mmwm 4 N w/. m . P2 4 Uﬂm3 B e PN B
| \ 4 )
. | TR % i
cormes R R R _ :
| S
| e
e oo . — . o |V  ~—— Ll
~ ﬁ ’ |
' \ ot
. I 5 o~ ]
o . ] . T el
m g - s ...\w_
AoQQ@—Um v ° \\..‘l’.\l‘lllll! l // ‘ .‘ 1]
°. RO ' *
7
- l.’— - |

GOt Pl 5y

z

Am\miu anNio4
DNITAWNS 1Y
A0S NI M 30

NMOVIVULINAINOD »

s 1334

i NOILVAITID

20 SYNOINGD »
=, 13IV9S ¢

"I".\.I-I’l
angoatl

mam



LEGEND,

———

o SEALE ¢ 17=32.37

.. e CONTOMRS OF
FLE VATION TN

FEETs
K——n\'\ 1\\3-' 0{6-| \'un.\:.p(aus m. ( 3Uﬂ|ff~f)
P COM“.E ’JTR—P\T‘ON G.O Sa ?fﬂ%(’?fﬂ(!‘uc (i,'.h U b)
oFf
: N
oz artemesinl2ge) e —
{s.a verbuseum t-(motiern : 3.1 quiterezin <., (1980)
~0.8 bromus *ec, ‘IQO" J'Y)
3.0 &rfomesia car. (1990)

e 3.1 Sulicaceae (Shrub)

'(\Go $.5 p» u;;. (.‘p-o.o.l.'erosa_) ) o - . “ 1% 200
+° {54 £ e £p. C v How) ' '
30 chrycotha
’ . o ~ ) - * . .4 ‘ "
I | \ — / )
. " 0.0 busidiomyeetes (smut) g
¢ l 5""—‘{ 3.4 Satix sp. Cwillow) -9¢ bromus teo 980 iiry)
H o 7.2 selix 3p.(1980) - .
” .“ .
—""—_‘_/ ’ 5.8 :M M" )
——— N'. e 3.5 theysethum
~ n. (thami:

|

3 e : .
/
B ‘ '
L';,:‘ c.7? forb 66 ar%eme;m (:Zoa ) \ .
""_ : x 20 e
. * —— o~ 0

” > -\ - . J ° - — )
. “Nese " “‘
§.0 verbagm + (malle
——-"—‘-— q‘: - - ’ 5...6 braz‘:;:"t;o(why‘
. cmtore g H
. sy e ' .
!
3 . S ; . §
F!ﬁo ”' 4 Joniecwlirn Preac an moigh, @ v V”-f't‘u Fian 1, o "/"’\g‘ E
) N o=




ec)

™. ( WD
erous 3 o)

2.0 junp : .
@{ 3.0 Su;\fmaeml_eae s

L6 ghrysothamnu,

2.5 artemesia (Smae) N
Cehamisa)

Y {3.2 verbascum t+ (mullen

e 1.3 salicacrae (SVW"’) ‘
& ¢ 1% 300

)
RY

_ 1.8 prouls p- ( poaderoua)

o° )
e \ ( 0.k Salix sp. Cwillow)
\

\ \ »
\ . . N . ‘ - * .4 ol
l ' \ - ] _~ 14'
I : e T (300.0 basidio mycetes (cout)
! \ 40.0 Salix Se- Cwiliow) 2.4 cheysoth.oman -
I B‘. . {cham, 1.40)
.\'—\}’___ .

++°

——
/ .\"
JSdeastemeSia (sa ge) m,__i,‘{a,'-x

. —

vetbuascum t. Cmestiorn)

2
10.0 brédmus t. (dcwnr(h;'S‘.)
i N oL L (TR

$
P « T onl I SO N P w“:,)f_‘;, . ) 1 J
Fig.12, Tela! u itonveateationt v Veyetofooe 19984
~




£ 1

- 2 . £ . PN
] l,.lll.....s.m NS 2 . s . R - ;
R F==RA «_M&%u;\ j? Se)op ORI Jo welymedt topa il CICTMY @ (O 8 TS
Y @ @ = .« = o
- » - - - )

3-N32YH O

M- s1on © Il\\

12—Vl
f1 Y34V TVSOdSid STVIYILVR




e 1 S . u?cll‘_ -
=2 WO A by vyt

- e e b e

/Tal¥e

r

!
%)

-

21X 14

P4

' .-u..“ i -1
* ORGSO .+ SO0 D O B O S O |
NN AN RN 1

|




