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~ --Survey methodology va8 fairly consistent. ~1th only a few discrepancies 
uoted. Sampling grits ~ere laid out in each Area to be surveyed (se~ location 
pIon). Grid 5,aciDA varied from Area to Area and vithin Areas. A~ Area B. 
erid spar:in, vllried from 10 II X 15 11\ at the eut end of the Area 'Co 10.7 11 )t 

10.7 • at the southwest end (Figs. 1~ through ID). Crid spicing over plts
1-6. Ar.a C was 20 ~ x 20 u. Select disposal shafts at Araa C were s~.plcd 
at four locations at radii of 2.5 m and 5 II from the shafts (FiSU. 2A througb 
20). The largo pit at Area F was sampled on a &r1d that was 3.75 • x 3.75 II 

at the vest end. taperins tD a grid .pacing of 3.75 D x 2.4 II at the east 
end (Figa. 3A through JC). Spacing at Area E ~as 12.2 II x 12.2 II (TISG. 41. 
ana 1,1). At ArCll J) the unders,Toulld -chambu HP-6 vas supled _-1thin .a 14 111 

radius. HP-4 ac Ar•• D va. sGmpled around the foot of the mound of dirt 
covorin8 it (11,8. SA and 51). ~ 
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TO: Dan 	WUson. JI-12 ~roup Leader DA,rE":.:_ August 28, 1978 7' 
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Soil and vegetation samples were taken at each grid location. Soil 

sample size varied from Area 'to Area. Snmples from Are;as .8. D. and E 

were comprised of the soil from plot' 13 em in diam:ter and 6 cm deep. 

Samples from Areas F and E weTe cDmprised of aU soU fl'om plots 10 em x. '. ~ 'Ir·;'D'~ 

)0 em x 5 cm. AU soil samples were fi'olen in the fiel.3 and stored in {"""~'I" J" 


locking plastic 'bags pending analysis. .' ~ ~ 


. Vegetation samplc3 were collected in Septt.mber of 1976 and 19C .' 
e.aeharid location. Snmples consisted or all vegeu.t~OJl cUpped from J~~? 
plots 0.2 m x O.S III at Areas 8, D. acd E. Vegctatit)n plots a~ Areas C 1 .cA ~ruw:~\J. 
and F were 1.0 m x 0.1 m. V~getation samples were .:ollected 111 locld.na /- Q~Y6U S; 

. plas'tic bags and frolen pendlllg analysis. In conjullctilJn with the vege.. 11,;'1.... .., 
Ution clip plot samples, transpiration water samples wl~re collected from 7 
selected trees in Areas 1\ and F. . 0 

. l/q
After arid sampling was completed, all Areas were surveyed with a ~J ~ ~l;' 

pOl'table ph05Wlch instrument. :rhe phos'Wich was set to, detect radiation to. J..J..f .:. 
betwBCD the energies of 12 and 40 keV. SoIl. and yegetatlon samples were 3 
taken as previously described from all locations that indicated above back-
around activity. . 

Soil samples were prepared for analyses by (1) withdrawing S ml of 

water for tritium analysis and (2) crushing the santrtles in a ball mill. 

After crushing aliquots when taken from each sample and submitted for 

.nalysis. 


Vegetation samples were prepared for analyses l,y extracting 5 III of 
water for trit1u~ analysis; then each sample wa" dried for 24 hours at 

,'lOO·C. Aliquots were then takon frolll each sample and submit'ted for 
I analysis.I 

I . . Soii and v.cgetation samples frQrI each study aroa were analyzed as 

. follows:' . 


• 

Area B 
I 
> 
j. 	 .. All soil samples were analyzed for gross alpha, gross "beta. 137CJ ~ 

and soil moisture ~ritlum. Samples 8S-43 through BS-S1 were analy:ed for' 
tritium only. Samples with large Iross alpha activity were suspected of 
beina ~ontaminated with uralnum, 2ijlAD, or 23'Pu. ·Samples were then , 
analyzed for uranium. Those sapl.s free frOID uraniUfll contamination were ;""
then analyzed for 2C.1All and 239ru. Soil samples with both la!J~L,rQSS ." - • 
alpha and elevated 137Cs were analy%ed for 218pu and 239Pu.---Veget8tioQ 
!!JIPles from the c:lip plot!._'!!!'t~...!l!'t anAU.;~~.: Tritium analyses 'were 

.•" nm on all the tr;nspiration water samples. • 

• 

• 
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I If " 
 , 1 
Area C ~. ... ,' '. 

~ ." • ! 1 ,', ,AU Boil s..:J.mplea vere '.na1yz;ed as described for Area I.. t'rit1~ ~ 
, '." . , ,analyses vere' not run on the, phosW'l('.h 8011 samples. AU vegetation' ~ 

, .. "-,' 

, _amplesvere anAlyzed for ttHiulI.!~eleC:ted vegetaUon sa:l!pleavere-- l 
.... ,", al.oanaly~ed ,for~37CB. 	 ' . 

~... ' ... , " , 

'. 	 Area F 
: '. ., 

o, Satl .ample,s were analyaed as c!1_scribed for A'rea lI, plUl, uranlWA. 'lb $1" ~ 
,11 'All, veaetat:l.on samp~es, \lnre analyzed for tritium and selected samples I 
"for n'Ca. ' ,", " ' 	 a 

• 
; .~ '. • • j. • Are•• D and ! - l' 

, 	 ,: ..,~. , .... ' . , 'Anal,ses' for 137es and, soli' moil'ture tritium were run or. 1111 soU 1 ~ 
samples. ,,'No analy~es vere performeCi on any of the vegetation 1I:.3mples I 3,collected. 	 ' 

Cr08salpba and, sross beta analyses were run ou 2 sraa aUquotis .~PJ
,from selocted soil 'samples. Each aliquot was leached 1n nitric acid 
and dlried. The residue was then counted on a gas-filled propol~tional . 

'c:ounte~. " 
, 

," ,', Del.,cd neutron aS~iAy, assulD'1ng anatural 2350 :lsotope abundance. 
vas used to determine ,the total uranium content of selected samples. 
',Suple8 vl1:b' above background totAl uran1u. content were then analyzed 

..,- .' . ':hy Instrulftuntal' Eplthe:mal NeutTon Act1va~1on' to determine 1f the I:on.; I ~ •o. 
~ 

;'. t~at1on va,8 froal'l3epleted. normai. or enr1cbod uranium. 
'-".". 

. 	:'. , 'All plutonbw analyses vere clone by standard techn1ques (separat1on 
, co' an anion, exchange-column. pllJton:1wqolectroplat1nS I and alpha SPOC1:'IO

·':.aetr,). :, 
, ,>. ,": ' 

.,: ,t,< :' ,~ ADaI,se•. fo~ 2~1" were determined by ,gamma and photon sp~ctrometry• 

,/ae.u.ltsof the ,anolyses are liven in Table I. The f1CUt'tl8 with 
,asterisks represent above background activity. (Table II)". '. ' 

" ':', 
-' , 

, ", lira the data ,collected· thUl'· "far :I.e dDn appear that tllere '1& raclio
'lluc11de contam1n4~ion in ttl. surface aaUs and vGgetAtion in tho Areas 

, , .•. surveYad.lt ia·ftot claar from the surveys what rad1onuc11daa arc rospons1ble
" 

. fol' :tbelaqe&ros8 alpha and beta activitios•. This, ia because of. . 
, . ' .. 	 •' :. 

,;; , 

.. ,. " 

• 	 '0'" 

,'1 .i 

.' 

, ' 
'" 

',' ~' :,:': '~~." .. ', 
" 

' 

, 
. 	 . , . 
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"t', 

: ..: .",. ';.,. 

http:surveYad.lt
http:veaetat:l.on


YO: 


.
," 

, 	 : 
Dan Wilson; U-12 Group Lead~r -4-

\ 
DATE:, August 28. 1'78 

Dl2-7B-19S 

£ncoDsistend.ea in types of analyses and t'he oldssion of enalyses f~n: be'ca 
emitte1's. The extent of contamination :1.8 also cUffic\Jlt to determine 
because locations within Areas D, E aQd F where vaste is known to have 
been buried. were not included in-the samplins grids. 

It 1s felt that additional samplin& must be condt.lcted ill Areas D. E, 
and F and that additional analyses must be run on somo of the $amples al 
l'eady collected. This additional 'Work "'ill help dete'rlline the rad:l.onuc:lides 
responsible for the high alpha and beta activities and will better define o 
the eutent of contamination. The cOlllplet:l.on of the additional work would l 
al.o make the .sople analyses consistent from A~ea to Area. H. 


AD 

, 

Area-by-Area breakdown is provided hero tl,at sives posslble con ;r'" 
taminants in the Areas, remarks on sampling grid cove~a8e, and additional o 
sample analyses and work ~ecoamendat1ons. 11."'.J 

Am a 	 3 
"s'.A. 	 Possible CODta=i~antl 

1. 	 Lons-life alpha with slight amounts of beta-samma. 
2. ¥Down types of activitiy are:' ~lutonium. polonium, uranium, 


• americium, curium, lata (radioactive lanthanum), actinium• 

.B. 	 S.mpl1~8 Grid Coverage 

Sampling coverage of the area la lood vith no aapa althoui~ arld 
.size varies. . 

IC. 	 i.ecOlI'HndBtions 
•.1. 	 Addit1on~ analysea needed are sbown 1D Table IIt.~.::..~~ 

Area C 	 " , 
A. Possl1>1& CCU1tatlinantB 

~ 1. All types of radioactive materials used at tASL. 


2~ 	 Known types of Activity are: ~3~U. ~S5U. ~36U.238 U, 139pu. 2\lAm, 

JR, 22Na, 60eo, 90Sr/9~~. 226aa. fission products, induced activa

tion products. 


II. 	 Samplios grid coverage 
Sampling coveraGe of the Ate. is 10od. 	

" 

C. 	 Reco_endationa. . 
·~l. Additional analyse8 needed are shown lu Table IV. 

Mea D 

A. 	 Foa8ible Contaminants: 
• 1. Explosives contain:Lns 238U• 	 • 

2. 	 "olonium and a trace of uraniwa. •
3. 	 1:r8ce amount of 60Co £ram a f1.n.d projectile. 

http:cOlllplet:l.on
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" 	 ' 

J~, ' Samplinc arid cover_se: , 
, .. It does DOC appear that the samp11nS arid includes the surface 

,', 'of undcraround chamber HP-4. 
'" .. , C~':' J\ecolNlendatiOM , , , 


;1. 'Sampl:1nsar1d, be, ,extended to incll,de surfaces of UP-4 and 

,- , 

..... 
, " 	 " .: 8011 88111ple8 taken. , 


, i.', Additional analyses needad ' 

I., ':OS-l tbrouBb 24:, Bross alpha. &rOIl8 beta. 


,DPS-l.~: ar088 alpha, Sl'o8sbeta o 

, '. 	 I 
" " 	 Area B 8'
j .:" ~ 

',' . , 	 /,',' " 

" 
, 
.-. .' ,.. ' . , A. , Possible' Cont..1nan!Ji: ,.' .. ' 	 7, 

, ',1. ':utU and ~39U "ilIa,s 0', : ,2. I.e, 1:.E. miscel1aneau,s po!onium-beQ'lllu. fired t~rgeta.-~~ -:', ,', .;~ S 
• t, ",',' • '.' ",3., OD. 'C;.I. ',can of berylliUII 'dust i_traai 1~ kero8ene. 3 

.:. " J. ~ 	 ,Saaipl:lna' ,Gr1d' CoveTsse: . . 

Sampling arid does not include the surface area. of the diGpcsal pits ." 


';:, in' Axe. 2. b 
e.' 'RecOmmendations' • 
, ,. '1.' Sampling 8rid be expanded. to include pit cwtaces amL.amples.,

:, .. ''be ,taken. . ." ~.• ? 

2~ Additional analysea needed ' 1l.rl/A 


:. :" ES-l tl\l"oUsh ES-22 aross' alpha and grosii lu:ta. ~ J~\ '"~ 

, (I j 

,Area ., 
./" .,' .' • 

• 
a. ' I'os.ible Contaminants: 

" , ',' 

,', 
,: ~1.: Beta-sa... ....1tters . ',' 


", ' ' 2.,' 90sr aDd' 137Cs' COaltamiDatea -equipment 

.. '~ ~; '~. .~,. .' . 'I." Sampling arid Covera.e: 

, , 
, , 

, '- 1. "Samplina 8..:id ove'I:'lar88 pit _Y Dot 1Dcll.lde all of pit. 
, , 2. No' arid ~a. eval:' estabUshed over small p:L~ 

..... c. ' 'JlecoIIIIDaadac1ons " 
, , .1.: 'Actual extent of 'la-rse pit 1DU8t be detembed and arid extended 

" if lIeeded and lIal:lplu taken. 
2. A ••mp1:lna' grid should 'be established over the ...l.lel' pit 

'. : . , /' . ' and ...mplea taken.' . 
, , 3.' Additional pn81Y8e8 needed. 

PS-2A 90Sr ' ' 

',1'S..21A '90Sr ' 

'JS-~4A. 90Sr 


'. ," 'FS-28A SOSr,' 
J'8~33A. 90SI: •:~,/,:: ,.,". : ' 

':.,.. . .JBltj 
',Atiachi 	 ,Table I . 


Table II 

"..lt1.'111 


'~ .. " : 
-:.. , 	 Table IV'. , ',' . ';. ,toeacion Plaft ,

5:::(::,;::',," 'F1&.~lA thraush'SB 
• 

. '. . 	 , ,• 
'. ~~.: . 
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Background Conccntratiomi ()f .Analytcs in lASL Soils & Vegetntion 

. 
~].yte ..--
Gross Alpha (Soil) 

CrQ!;s Beta (Soil) 
131Cs (Soil) 

137Cs (Vegetation) 
23BPu (Soil) 
23?Pu (Soil) 

Total U (Soil) 


~ (SoU) 


. ~ (Vcgatat ion) 

241ft.m. (Soil) 


;" 

Unit 

pCi/g 
pC;i/g 

:pCi/a. 
:pCi/g 
:r;£i/g 

:~i/g 

:3pD! 

ItCi/.t 

nCi/.t 

pCUg 

Mc::L 

4.7 
4.8 
0.54 
0.19 
0.003 

0.144 
3.6 
7.9 
7.8 
0.025 

" '- .. 

Standard Deviation 

:t 2.0 

.t 1.2 
'.
:f 0.38 
~ 0.02' 
:t 0.004 

:t.O.Ol8 
, ± 0.9 
:t 0.8 
:!: 0.6 

p+30 
(Above Bacxgl·ound). 

10.. 7 
8.4 
1.68 
0 .. 25 

0.015 
0.198 
6.3 

10.3 
9.S 
0.025 
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Table III 
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. 
r.J 
I·, 
,~ 
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Soil 
Sample 

Total 
U 2.'°Pu -

2Up'll
-

2:' lAm 'OSI' $Ceo -
('..ross 
~lpha 

Gross 
Beta 

"\ , , . 
" 
.') 

13S-3 X 2 
. JlS..9 X x x 
:BS-ll X , . 
BS-13 x X x 
:8S-22 )".. "., 

,-B5--27 
. lJS-30 

X 

X 

X 

X X X 
:! 
... ,. 

BS~33 

BS-35 X x 
x 
X 

X 

x tJ 
.. ~ 

~S--43 through ~ 

»5-51 x x .:1 
''',:, 

BPs..1B x x x x ' , 
" 

$-2 .X x X 
\'''A!.t~ 

BP8-3 X x x 
.lW'S-S x x 'X 

BF5-6 x x 
DS6"9 X x 

, }IP&-1I x x :It 

.... . . .... 

..• o 

.. , 
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IJipp , 'lUru 2-' JAm "S1' 
..... n I -

,x. 
:Ie 

x x :Ie 
,x x " , x, 

x x x 
. x 

x' X· x 
, 

.' x x x 
'X x x 
x x x 

x 
x' x x 
x 'X .. x 

" 

x x'. x x 
x x x 
X· x x 
X· oX x 
X· x 

·X x 

x X· x 
x 
x 

x: x x x 
" x 

X x :Ie 
.X x X 
·X· x X x 
x x X 
x x X 
X ,x. X 

.'2t x X 
2t :It :x: 

x .X 'X== :C. .Xx' 
x .. 
,x.... 

x x x x 

.. 
:.:: ~ ,: : ' : ' 
. " .. :# 

. " .1' . 
. I ,',.' , 

; .' . '. : 
i ' ' 

I . 

•.:.. '. 

. : ~ . : t ' ' . 

..~. 
".',:".: . 
~~:.~.::;:~;... ' 

.. , 

...... ;'., ,'. 

I'., " 

Cross Gross 
~ll!ha Beta 

x' 

x 
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x 
x .,x 
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