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RADIONUCLIDE CONCENTRATIONS IN HONEY BEES 
FROM AREA GATTA-54 DURING 1997 

T.K. Haarmann and P.R. Fresquez 

.-\BSTRACT 

Honey bees were collected from two colonies located at Los Alamos 
National Laboratory's Area G; Te.ch)lical. A,rea ·54, and from one 
control (backgroun4) colony located near Jemez· ·Springs, l\1\1. 
Samples were analyzed for the following: cesium (137Cs), americium 
(
241 Am), plutonium (238Pu and 239

•
240Pu), tritium en), total uranium, 

and gross gamma activity. Area G sample results from both colonies 
were higher than the upper (95%) level background concentration for 
238Pu and 3H. 

__ ., : 
-··'-:•· .. 

INTRODUCTION 

. "'·. ~ . 

As part of the ongoing 

environmental surveillance program at 

Area G {Fresquez et al. 1997a)--a 25.5-

ha (63-ac) low-level radioactive waste 

management and disposal area located 

on the east end of Mesa del Buey at 

Technical Area (TA) 54 at Los Alamos 

National Laboratory (LANL) (Figure 

I }-samples of honey bees were 

collected from beehives during the 

summer of 1997. Honey bees can be 

thought of as mobile samplers that 

efficiently cover a large sample area 

1 

.,,.::.:· 

and then return to a central location 

(Bromenshenk 1992). Honey bees 

forage in an area with a radius as large 

as 6 km (3.7 mi) and often cover a total 

area up to I 00 square km (39 square mi.) 

Leita et al. 1996, Visscher and Seeley 

1982). Each hive contains literally 

thousands of bees, most of whom will 

forage for nectar, water, pollen, and 

plant resins, which are all brought back 

into the hive. During these foraging 

flights, bees inadvertently contact and 

accumulate a wide array of pollutants, 
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some of which are brought back to the-· · -· ·e.cosystems. ··The very nature of honey 

colony (Bromenshenk . . et at 1985). bee ecology makes them an excellent 

These contaminants often become 

incotporated into the bee tissue, the wax, 

the honey, or the hive itself (Wallwork

Barber et al. 1982). 

Honey bee studies have been 

conducted on many different types of 

pollutants including fluoride 

(Bromenshenk et al. 1988a, Mayer et al. 

1988), lead (Migula et al. 1989), zinc 

(Bromenshenk et al. 1988b), nic.kel 

(Balestra et al. 1992}, potassium 

(Barbattini et aL 1991), cesiUitt (Bettoli 

eta/. 1987, Tonelli et al. 1990), tritium 

(White et al. 1983, Fresquez et a/. 

1997b), and plutonium (Hak.onson and 

Bostick 1~.7~ .. It is an inexpe!lsive form 
.... :·: .·· ... , - .,.,_.. . ·'' .. ·, . "'. ·-.: 

of tilorutorirtg, especially co~id~niig·'tlie·' 

many different sampling points the 

foraging bees visit. Collection of bees at 

one location (the hive) can pro"ide a 

plethora of information from nwnerous 

points concerning the distribution and 

bioavailability of contaminants. 

Comparing the amounts of contaminants 

in honey bees with the known amounts 

of contaminants in the surrounding area 

could be useful for modeling. the 

redistribution of contaminants through 

3 

living system from which to monitor the 

presence of c·ontaminants. 

The objective of this study was to 

compare various radionuclide 

concentrations in honey bees from Area 

G with honey bees collected from a 

background location. 

METHODS 

We monitored Area G using 

beehives consisting of a standard 

'L~gstroth ·hive stocked v.ith Italian 

honey bees (Apis mellifera ligustica ). 

During 1997, two colonies were 

established on the south end of Area G 

near the 3H shafts (Figtlre 2). These 
: ·•. : • ... :. .. •·••· ~7 •.• .;· •' •. . • • • • . ' 

.·.1 .. ·:· .. -:· 

.· colonies we~e brought· Into the study site 

from an uncontaminated area. In 

addition, a control (background) site 

with one colony was established 10 km 

(6 mi) south of Jemez Springs, NM. 

After three months, bee tissue 

samples were collected from all of the 

colonies. Three separate samples (one 

from each colony), each containing 

approximately 100 g of bees, were 

collected. _Each_individuaL l.OO .. g sample . 

consisted of approximately 1,000 bees. 



rigure 2. Site/sample location of bee hives at Area G. 



Bee samples were- collected using a 

small, rechargeable vacuum. Bees were 

vacuumed off .frames that were removed 

from the honey supers. transferred to a 

plastic resealable bag, weighed, and 

double bagged into plastic resealable 

bags. All samples were kept in a cooler 

and frozen upon returning to the 

laboratory. 'With each sample collected, 

the vacuum coUection area was 

thoroughly cleaned to avoid cross

contamination of samples. 

All samples were analyzed by 

LAL"'ffi' s Environmental Chemistcy-

Group for 3H, 137Cs,. 241Am, 238pu, 

239.240pu, total uranium, and gamma 

activity. Analytical methods have been 

·' ' pre\.rio sly de~cribe_d in Fresquez et al. 

{l997a). The bee tritium sam.ples· :o/ere . :·: 
•' : •• : 'I . ,i_ : •· ·: • - •· '• • - • • ~-. •• • • • .,. .. • :·; \ •; • •• ' ·.: :: .:~ • • •.• • -; •• 

analyzed by liquid scintillation counting 

in the following manner: 5 ml of . 

moisture were distilled from each 

sample, mixed·· with 15 m1 of a 

scintilJation solution, and co~: ·1ted on a 

scintillation counter for 50 minutes. All 

gamma-emitting radionuclide concen

trations were determined using high

resolution germanium detector gamma

ray spectrometry. Pu and Am samples 

were dissolved in nitric acid, isolated by 

5 

- anion exchange, - electroplated onto 

stainless steel disks and counted using an 

alpha spectrometer. Total uranium was 

determined by kinetic phosphorescence 

analysis. 

RESULTS 

Table 1 contains a summary of 

the analytical results from samples 

collected near Area G and the control 

site. The original analytical reports are 

included in Appendix A for future 

reference. In general, most 

r~diqnuclide~; with the exception of 

. 238Pu and 3H, were within or just above 

the regional statistical reference level 

(RSRL). The RSRL is the upper (95%) 

level background concentration (mean + 

·.two std :dev} :fitHil.th~;present data. ·And, 

of these ~~. '~;di~~~~ticles e38P~ and 
3H), only 3H concentrations were at 

detectable levels-where the analytical 

result was higher than two times the 

counting uncertainty. Tritiwn levels in 

the Area G bees, for example, were at 

82.8 and II 0.20 pCi mL-1; the control 

colony contained only 1.03 pCi mL-1
• 

These data are consistent with other 

s~eiiiance studies of 3H (and other 

radionuclides) at Area G in bees 



(Fresquez et al. 1997b), soils (Conrad et 

al. 1996, Fresquez et al. 1997c), small 

mammals (Biggs et al. 1997), and 

vegetation (Fresquez et al. 1997c). 
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Table 1. Analytical Results from Honey Bee Samples CoJlected from Colonies at 
Area G and a Control Site in 1997. 

Elt1nent/ AreaG AreaG 
Au.ivlty Units C-1 Atr C-2 AU Control AU RSRLb 
wcs pCi/ge 0.52 0.78 0.86 0.29. -0.33 1.81 3.29 

U-total J.l.g/t 0.18 0.02 0.13 0.01 0.13 0.01 0.15 

241Am pCi/gc 0.0329 0.0075 0.0234 0.0058 0.0165 0.0067 0.0299' 

23&p0 pCi/gc 0.0026 0.0039 0.0021 0.0034 -0.0089 0.0024 -0.0041 

239,240pu pCi/gc 0.0113 0.0060 0.0020 0.0027 0.0095 0.0050 0.0195 

Ju pCi/mLd 82.80 3.60. 110.20 4.40 1.03 o:~s 2.53 

Gamma pCi/gc 36;0 163 28;9 14.1:.: .16;9 .· .. 9:3 . 36.0 

8 Analytical uncertainty; values are the uncertainty in the analytical results at the 65% 
confidence level (one sigma). 
"Regional Statistical Reference Level; the upper (95%) level background concentration 
(mean+ two sigma) from present control data. 
CUnits are in g per ash. 

· . dUnitS ate lif·mL tissue nn:iistu.re._. · •. 
. :~ ... ·-~~ ~. _1 ... :· • • ....... ;'._.,:_: ... _.: • :·~:~ ·.;. ••.• ... : - ·.: --~·' 

·.-:· 
. ~· - .. 

REFERENCES 

Balestra, V., G. Celli, and C. Porrini, "Bees, Honey, Larvae and Pollen in Biomonitoring 

of Atmospheric Pollution," Aerobiologia 8:122-126 (1992). 

Barbattini, R.; F. Frilli, M. lob, C. Giovani, and R. Padovani R "Transfer of Cesium and 

Potassium PY.. the "Apiarian Chain" in Some Areas ofFriuli .(NE.Italy];.~ Apicoltura...7.:.85.,-

87 (1991). 

6 



.:··_·;.··-· . 
.... 

Biggs,- J .R., K.D. Bennett, and P.R. Fresquez, ''Radionudide Contaminant Analysis of 

Small Mammals at Area G, Technical Area 54, 1996 (with cumulative summary for 

1994-1996)," Los Alamos National Laboratory report LA-13345-MS (1997). 

Bettoli, M.G., A.G. Sabatini, M.A. Vecchi, ''Honey Produced in Italy since the Chemobyl 

Incident/' Apitalia 14(10):5-7 (1987). 

Bromenshenk:, J.J., "Site-specific and Regional11.onitoring with Honey Bees: Case Study 

Comparisons," Jn Proc. of Int. Symp. on Ecological Indicators, Volume 39, Fort 

Lauderdale, FL. 16-19 Oct. 1990, Elsevier ScL)>ubl. London, UK (1992). 

Bromenshenk, J.J., S.R. Carlson, J.C. Simpson, J.M. Thomas, "Pollution Monitoring of 

Puget Sound with Honey Beest Science 227:800-801 (1985). 

Bromenshenk, J.J., R.C. Cronn, J.J. Nugent, and G.J. Olbu, "Biomonitoring for the Idaho 

National Engineering Laboratory: Evaluation of Fluoride in Honey Bees," American Bee 

Joumal128(12):799--800 (1988a). 

Bromenshenk, J ~J., J:-L. Gucfuti~, R.C. Cronri~ · J.J .. Nug~nt, imd G .J. Olbu, "Uptake- and 

Impact of Heavy Metals to Honey Bees," American Bee Journal 128(12):800--801 

(1988b) . 

. Conrad, R,_, M~ Childs, C. Rivera:-Dirks, andF. C()riz, ~'Are~ G Perimet~r Surface-Soil 

-_ and -~j~gl~~~;£~e Water·sahip;irig, .:~Lbs -i\1~6~--N-~tio~al f~b~citbt;--r~port -iA-13-i 65-

PR(1996). 

Fresquez, P.R., D.R. Armstrong, and L.H. Pratt, "Radionuclides in Bees and Honey 

Within and Around Los Alamos National Laboratorv., Journal of Environmental Science ,. 

and-Health; A32(5}·1309-=-13-23·(i997a}: 

7 



' ... . . .~ 

·.•: -· , ..... · . . ...... · ·; ·:··. 
.. · ... _;'· .~ .. . . 

···• ·'. · .. ' ... 

Fresquez, P.R., KL. Void; and L. Naranjo, ''Radionuclide Concentrations in Soils and 

Vegetation at Radioactive-Waste Disposal Area G during 1996 Grovving Season," Los 

Alamos National Laboratory report LA-13332-PR (1997b). 

Fresquez, P.R., D.R. Annstrong, and L.H. Pratt, "Tritium Concentrations in Bees and 

Honey at Los Alamos National Laboratory: 1979-1996," Los Alamos National 

Laboratory report LA-13202-MS (1997c). 

Hakonson, T .E., and K. V. Bostick, "The Availability of Environmental Radioactivity to 

Honey Bee Colonies at Los Alamos," Journal of Environmental Quality 5(3):307-309 

(1976). 

· Leita, L., G. Muhlbachova, S. Cesco, R. Barbattini, C. Mondini, "Investigation of the Use 

of Honey Bees and Honey Bee Products to Assess Heavy Metals Contamination," 

Environmental Monitoring and Assessments 43:1-9 (1996). 

Mayer, D.G., J.D. Lw1den, L.H. Weinstein, "Evaluation ofFluoride Levels and Effects on 

honey Bees (Apis mellifera L.)," Fluoride 21:113-120 (1988). 

Migula, P., K. Binkowska, A. Kafel, M. Nakonieczy, "Heavy Metal Contents and 

Aqenylate Energy · Chaige 1n Ihlects . from·' I~dll.strialized , Region .. as Itldic~s ·of 

Environmental Stress," Proceedings of the 5th International Conference, Bioindicatores 

Deteriorisationis Regionis, II. Ceske Budejovice, Czechoslovakia: Institute ofLandscape 

Ecology (1989). 

Ttm~l14,P..~1t.oattavecchla~··s~-dhim~·.b:P6rriiti;\ic~1H, .. .A;ik:1\1ercuri, ''H~ney.:Bees 
and their Products as Indicators of Environmental Radioactive Pollution,,. Journal of 

Radioanalytical and Nuclear Chemistry 141{2):427-436 (1990). 

8 



. , ...... ;. . ., .... 

Visscher, P.K., and T.D. Seeley, "Foraging Strategy of-Honey Bee Colonies in a 

Temperate Deciduous Forest," Ecology 63:1790-801 (1982). 

Wallwork-Barber, M.K., R.W. Ferenbaugh, and E.S. Gladney, "The Use of Honey Bees 

as Monitors of Environmental Pollution," American Bee Journal 122(11):770-772 

(1982). 

VV1lite, G.C., T.E. Hak:onson, and K.V. Bostick, "Fitting a Model of Tritium Uptake by 

Honey Bees to Data," Ecological Modelling 18(3/4):241-251 (1983). 

·: •'': .··~· ' ...• 

_.;_· -:_.--.,-:,:. 
'.',·-· ; ·'~-

9 



CST ANALYTICAL REPORTS OF RADIO~"UCLIDES IN BEES 

· ..... . 

. · .... .· ... 

. ·. ~-. ... . .·.::::·: . . · .. ·::.· 
:·~ 1: . .;. :· .. ':.. ·.:... ~ •.. · ·:. '::~ . . ·: . . ;='· 



~· 

-

26-Mar-1998 10:43 

Method Are~: 

R~erN-: 

RefiUII(er Gnup: 

MaiiS.op: 

RefiUII(er "--: 

Retpe~Cer Fu 1: 

BB-~ 

nNHAAJ¥.fANN 
ESH-20 ·: ... 

M887 
~-S019 

· .. ,l .. , 

'~.' 

CUSfOMER SA~F.S 

M.~. 

·:~-;:, 

~·~ 
GENERIC GAMMA 

DtJPUCATE TAS~ 

',,_:: .. 

2~3493 

-3494 
~3497 

N~ run for this ~bmissioo 
·.'. 

SAMPLE SPIKES 
•· IJ•." 

None\ run for Ibis .. ~o 
. ·x:;:.:~: 

LOS ALAMOS NATIONAL LABORATORY 
CST Analytical Chemistry 

Analytical Results Report 

c......-c;iiltc.~e: 
.........,..-= 

7C20WF..6A 1000 

23-0CT-97 

Sl...,.: ESH20 BIOLOGICALS 

AMIJtlal smke Ap-e•• I: 

I.!!U! Custoaaerld CGDJpone!!l 

J001183S7 01-97 CS-137 
300118366 . 02-97 CS-137 

300118386 Cl-97 C$-137 
'. ::, 
. ··,.:_ 

·, 

**** PXNAL REPORT **** 

Page I of m. 

Submission Id z 100023448 

O.o.te: 
Serre.._ Dat•: 

23-DF..C-97 

NO SCitEENING DATA REQUIRED <. · , 
··, .':.· 

.'.~: 

.i 

~~-
.... .,: LBitANCH 

'j: . 
. '.• 

Result Value Uncertainty Uoils Oualiraer 

0.!12 0.78 pCila 

0.86 0.29 pCila 

-0.33 1.81 pCils 

·=·· 



.::t:> 
\ 

f'l 

2Ci·Mar· 10:43 Page 2 .ll 3 

Method Are~: .: ED-GAMMA Submission Id : 100023448 

r 
•••••.••••••• CST QUAJ .. ITY ASSURANCE REPORT •••••••••• i 

·~- : . 
.::= 

DLINDQC ·:,• / .~ 

No11e ·~ for d1is submission 

METIIOD BI.ANJCS 

CustGIDerld 

00.22715 

OPENQC 

CIIUCG~Der ld 

00.33987 

!.!3.1!1 '· 
l00t4:ti•:5. 

:,,'.' .. ' 

Task ld .. :/ 

JOOt:c:n·i;;' 
I :':; _:'' 

,·.·· 
·!····,·· 

'•. 

'•'. 

tompoaa!! 
C$-137 

c-...... 
CS-137 

Raall 

!!B. 
.0.00 

Raul 

.!D. 
4.87 

Uaeuf81aey 

1.80 

{JDteriaW! 

0.54 

Ullits 

pCill 

{Jab 

pCill 

QC 
~ Value 

0.0 

QC 
O!allfler Value 

4.8000 

•••• FINAL REPORT ••** 

.~.: 

... _=:. 
=:.: 

QC . QC QC /.' 
Uacertafaty ..!!!!!!.. EYIIIuaiJoa ·• 
o.o pCils UNDER COllf~OI, 

. :-.~.: ·.: 

QC QC QC ;,\ 

!JDtaUiatf ..!!!!!!!.. EY.alaafloa '~ ', < 

0.1600 pCils UNDER CONTROL 
' ,.,. 

,., 
.:;· 

¥'· 

.... :. 

(.0 



.!'!> 

& 

r.·. 

26-Mar-1998 10:43 

Method _Are~: EB-GAMJIA 

t 

.~: 

}' 

·:.~: 

,,_··~ 
·-·-··--

' AnaiJsC 

'1/U/ff 
.. ~ .----··-····---

Date 

->lu!ttr 
Dale 

No Sample ~epallfles Netetl bJ ~ Manapmeat SecdoD 

.... , 

Iff;, 
Taa~ Leader 

-~~ 

_ The control"i;~tus or lhe preceedinc data ~ e•ahulted using the stand~~rd lfatisdcal 
criteria set f~ in Quality ~·fer Health ud F..a•il'•lllelltal Chelnisb'J: 1991, 
LA-Imt-~~-'Voll, ~- 1,_19. . ·. ·.· . 

"The report_. Ucer11piadts are at tile! l sipla e011rllleace le.el." 

1: : .. 

. ::.. 

**** FINAL REPORT •*** 

;:.,-

[":" 

Page 3 of 3 

Submission Id : , 100023448 

.;:: 
'· 

~- . 
'~: 

~I( 
QA Officer 

~.' 

:J/:)1(!! 

··. ~-

·., . 



~ 

' ~ 

31cMat d 14.:18 

.~ethod Ar$a: 
•· 

· Requester Name: '-.. ,~er Group: 

Mal Slop: 

, . Requester Phoaf: 
· iteqaester Fax 1: 

,;· 

EH-ALPBA 

TIM lfAARMANN 

ESH-20 

M887 

667·5019 

·,~~STOMER S~MPLF.S ·· 

.~~daod Sa!!!l!le 14 

G~NERICKPA 
;-; y 

:-· ,,.._ 

200043493 

200043494 

200043497 

PUPUCATE TAsKS . 
:\ ... ,; 

Ndne nan .for. this submission 
• -.~ I 

S~PLE SPIKES 

Nqne nan; ftif Ibis submission 

;::_ 

LOS ALAMOS NATI' ~ LABORATORY 
CST Analytical Chemistry 

Analytical Results Report 

CustCNMr Cest Cede: 
Leged Date: 

Study: 

7ClOWE6AIOOO 

23·0CT-97 

ESH20 BIOI.OGICAl.S 

AMIJtical SerYice .\areemeal 1: 

I~ 

300118354 

300118363 

3001Ull91 

Customer·~ CODitJ.!!!eDt 

Gl-97 

G2-97 

Cl-97 

**** 

u 
u 
u 

FINAL REPORT ****· 

t>age I q. .i 

Submission. Id 100023448 

.,, 

Due Date: il-riEC-97 
Srreeniac Data: ~O~CREENING DATA RF.QljiRED 

LoJ&edby: 

Result V .!I!!! 

0.18 

0.13 

0.13 

'· ;": ,..,., 

LBRANCH 

0.02 

0.01 

0.01 

~- · .. 

( 

· .. · 
'· .· .. ,,·\· 

Units Qualif".er 

U&fl 

U&IB 

ug/g 

(X) 
.......... 

~ 



i'· 

::.· 
.:;: .·: 

~-·,· 

: ~: 

i. 
~- .. 

}.' 

,_· 

.·t: 

--~ - ~ 

!"·\~ 

_:.Cn 
~.:·'~' 

'•,_. 

... ·<. 

:u Mar JC)IJII 14'.111 Pag~: :Z nr 
().) --

Method At:ea: EH-ALPHA 
dJ 

100023448 ~ Submission Id : 

************ CST QUALITY ASSURANCE REPORT ****•••••• :: 
DLINDQC 

·· None run for this submission 

METHOD BLANKS 

Cuslouwr ld 

00.22784 

OPENQC 

Customer ld 

00.38058 

Task ld 
.~ . : ago 143686 

.·. :ffik ld 
::Jqo14l68' 

_;:·· 

CO!!!pOII!IIt 

u 

c-..... 
u 

Resnll 

!'.!!!!£. 
0.00 

Raull 

!!I!!!. 
10.78 

Uncertailllx 
0.01 

Uncutaiaty 

1.08 

Unib 

"''' 

Y!l! 
ua/L 

2!!!.lm!! 

~ 

**** PINAL REPORT **** 

QC 
Value 
0 

QC 
!!!!!. 
10.1 

":-:·.· , .. 
; ~-

:;·_.· 

._~; ' 

·:.~: 

QC.'.; 
Uneertafnty 

0 ·:>'· 
-r~ 

00.: .· 
llucrilnly 
1.0. "·:. ': 

•: 

QC 
units 

IJg/g 

QC 

..!!!U:t 
ulfL 

QC, 
E•ahmqop 
liNDf.~ CONTROl 

QC 
E•alililtion 
UNpi;R CONTROL 



~ 
I 

~ 

31·M~ '8 14:18 

Method Are~: EH-ALPHA 

./11..._R __ 
Analyst ~ 

?>j;;Jjqg 4-\-,~ 
Date Date 

No Sample Discrep~ies Noted by Saaaple Management Section 

{;fp 
Team Leader 

~~\.l..~o- · 
~ 

The control status of I~ preceediug data was enluated using lhe standard statislical 
niteria set forth in Quality Assurance for Jleahh and En•ironmeatal Chemistry: 1991, 

LA-11790-MS, Vol I, rP· 1,._19. 

"The reported uncerulinties are at tile I sigma confidence lenl.". 

r 

,;~: 

·'· 

i. 

:~-. 

**** FINAL REPORT **** 

l'o~ge 3 l 

0<:> -
Submission Id ~ 

('. 100023448 

tJK 
QAOifacer 

,., tl /.. "."'lq 
~ 



:J> 
I 

-tJ 

ll A1u I•I')R I~ Ill 

Method Area: 

Rt!quester Name: 

Requester Grot~p: 

Mail Slop: 

Requester Phoat: 

Requester Fax 1: 

ER-ALPHA 

TIM IIAARMANN 

ESH-20 

MR87 

fi67-S019 

CUSTOMER SAMPLES 
J 

Method Sample ld 

AMRASENV 200043493 

2110043494 

LOS ALAMOS NATIONAL LABORATORY 
CST Analytical Chemistry 

Analytical Results Report 

Customer CIISI c.-: 
IAccetl Dale: 

Scudy: 

7C2QWE6AIOOO 

13-otl:-97 
. '_;;, 

-~; 

ESH~BIOLOOICALS 
·::·. 

Analytical SerYice Acree_. 1: 

. ;: 
:~ '~ 

Task ld ~ustomer ld :',: <:0111ponent 

lOOIJRJ.SQ GJ-97 Am-241 

01·97 Ana-243T Spake 

01·97 ··.· Am-l43T Recovery 

Gl-97 Am-243T Reeovered 

Gl-97 · Am~241 Gross Counls . 

Gl-97 Am-241 Background Coon~ 

01·97 EfracieJacy 
:·:-· 

01-97 . . Count Time: ,.·, 

Gl·97 ' '• Analysis Dale 

GJ-97 lnsiiUIIIC Ill 

300118368 02-97 Alll-241 
.; .. · 

02-97 1 ~·;.c Am·24JT Spike ·:. 

G2-97 '' Am-24JT Recovery 

. f.l'2·97 Am-24JT Recovered 

G2·97 
J> .. 

Aru-241 Gross Coums 

G2-97 Am-241 8ack,;round Counts 

02-97 Effacic:ocy 

G2-97 Counl Time 

02-97 Analysis Date 

•••• FINAL REPORT •••• 
·- tt-(1 ?,/ 

Pa!!C I ul " 

Submission Id : 100023448 

Due Date: 

Screenin& Dala: 

Logedby: 

Result Value 

0.0319 

1.9.5 
.56.2~ 

1.1 

31 

6.2 

19.94 

3000.00 

04108198 

ALPHA 80 

0.0234 

1.9~ 

S8.33 

1.14 

24 

3.8 

19.02 

.woo.oo 
041U8/98 

23 I>EC 97 

NO SCREENING DATA REQliiRI:IJ 

LBRANCH 

Uncertainly 

0.007S 

O.OOS8 

Unilo; Qualir~er 

pCi/g 

pCi 

" pCi 

C<MJRIS 

COIIPI$ 

" min 
MM/00/YY 

NONE 

pCilg 

pCi 

" pCi 

counts 

counts 

" min 

MM/00/YY 



~ 
I 

(J) 

13 1998 d:03 

Method Area: 

Method 

AMRASENV 

DUPLICATE tASKS 

ED-ALPHA 

S11111ple ld 

200043494 

200043497 

None nm for lhis submission 

SAMPl.E SPIJ}ES 

' None run for this submission 

~ 

3(1()118368 

300118388 

r 

· .. 
'~: 

Clisiomer •• Component 
··:.~;. 

(i~'-'97 

Cl-97 

Cf-97 

cl)li7 
Cl~9.7 

ct1>'1. 
d~~7 
ci;~ 
c~':~7 
cfJ}'t 

cf?? 

·:-

·':. 

lnsuumcnt 

Am-2•41 

Am-l·OT Spike 

Am··243T Rctnvery 

Am-243T Recfivered 

Am-241 Gro~,Coun1S 
Am-241 BaCkground Coonts 

EffiCiency 

CnuiJI Tiqje ..•.. 

Analysi~ Daic: 
lnsuumcnt 

·.·, 

**** FINAL REPORT **** 
{p u-Qt~--

Submission Id 

Resull V!fne 

ALPHA 80 

O.OIM 

1.95 

43.39 

0.85 

10 

2.2 

20.24 

3000.00 

04108/98 

Al.PHA 80 

!Jpcertaintt 

0.0067 

Page 2 4 

100023448 

Units Qualifier 

NONE 

pCi/g 

pCi 

~ 

pCi 
counts 

counts 

~ 

min 
MM/DDIYY 

NON F. 



::t:> 

' ~ 

~· .. 
;,:. 

13-Arr~ 1998 15:03 

Met])od Afea: EH .. ALPHA Submission rd 

·r ************ CST QUALITY ASSURANCE REPORT ********** .,.. 

BL~DQC 
··._;:,1' 

i~ : • •• 

i. 
None run for Ibis submission 

M£ituoo BLANKS 

None run for Ibis· submission 

ora;;r-r. QC 
.:t~· .. ·. 
=:, ~- None run for this submission 

~I 

· .. \··· ... 
~-. 

::·. 

:·r 

**** FINAL REPORT **** 
1 I (l~ 

J:: 
;_I, 

'· 

:;_ 

. ~:, 
~: 

:~: 

.... : .• ,, 

•:, 

Page 3 of 4 

100023448 

:> 
··~ .· 

.,·_.·! 

. <·: 



~ 

-D 

ll-Apt-~1998 IS:oi 

Method Ar~a: EH-ALPHA 

... · 

ail!_ 
Analyst 

tf/t3L?i_ 
·------· 

Date 

·i 

_£~----··-··· ~l· 

.,. -l'i ·'\ ~ 
Date 

No S~--ple Disc:re~andes Noted by Sample Management Section 

.,·_,·! 

~ 
TeaJDI..eader 

--~~ 

Th~ ~ontrol status or the p.-eceeding data was evaluated using the standard statistical 
critri~la set rorth ~ Quality Assurance ror lleahh and Hrn•lronmeotal Chemistry: lffl, 

1."-:-J~790-MS, Vo~ I, pp. 19-19. 

"Thei reported uncertainties are at the I signta conradence level." .. ,_ 

**** FINAL REPORT **** 
q of i z, 

Submission·. td 

., 

~·-··. NK _____ _ 
QA Off'~~eer 

.(··; 

:.-4/JtJ t~q 
~ 

'- ,f 

:.· 

··, .. 

.,_.·, 

:·'' 

·: ... 
;-

l,age 4 4 

100023448 



::t'> 

--

11t1 AI" 1'1'111 I~ II 

Method Arecjt.: 

... · 
R~quater Name: 
R~cpRsierGf'IMIP! 

Mail Slop: 

Reqtlfllfer Phone: 

ReqtleStl!l' r .. 1: 

Ell-ALPHA 

TIM IIAARMANN 

r:s1no 

MR87 

667-5CH9 

. . · .. CUSTOMER SAP4PLES 

:Method Sample ld 

'ruRASENV 2(11104 3493 

,. 

. : .. ·. 

,.. 

21101143494 

loOS ALAMOS NATIONAL LABORATORY 
CST Analytical Chemistry 

Analytical,Results Report 

l'lt!C f ul 'i 

Submission Id 100023448 
, . 

cust-r Cest Cede: 7ClOWF..6AIOOO 

23-0CT-97 
.-;:: 

:" 
Due Dale: 

IAc&ed Dale: Sc.reeninc Data: 
,··:. 

=:.:_ 

Study: . ESH20 BIOLOGICALS 

Legedby: 

Apalylkal Semce Acreemmt 1: 

Task ld 

300118358 

300118367 

Customer ld 

Gl-97 

Gl-97 

Gl-97 

Gl-97 

Gl-97 

Gl-97 

Gl-97 

Gl-97 

GJ-97 

Gtcn 
Gl-97 

Gl-91 

Gl-97 

Gi-91 

02·91 

GZ-97 

G2-97 

Gl-91 

GZ-97 

~ent 

Pu-238 

Pu-239 

Pu·24ZT Sflikc: 
Pu-242T Recovery 

Pu·242T Recovered 

Pu-2311 Gross CoUJ"s 

, . 
._ .... 

•!.: 

!'''· 

Re.~lt Valu! 

0.0026 

0.0113 

1.9S 

33.47 

0.6S 

6 
1'11·238 Backgmund Cnuilt~ ,: . 4.2 

Pu-239 Gm$5 Coums IS 
Pu-239 Backgrou~ Coui11s ;, 7.2 

EffiCiency JO.S4 

Count Time 3000.00 

Analysis Dare 

lnsnumcnl 

Pu-238 

Pu·239 

Pu-242T Sflikc: 

Pu-242T Recovery 

Pu·242T Recovered 

l'u-2311 Gross Counl!l 
. ~-.. " 

04121911 

AIJ'HA 32 
0.0()21 

o.ocrzo 
1.9S 

46.78 

0.91 

10 

**** FINAL REPORT **** 
5' t ') 

23-0EC-97 

NO S('RF,:F.NING OATA REQUIRED 

LBRANCH 

tJilc:ertaint y 

0.0039 

o·.bo6o 

.... 
_;. 

0®34 

(t()IJ27 

!Jnit.'i 

pCilg 

pCi/g 

p('i ,. 
f!Ci 
COUDIS 

counts 

CIIUIIIS 

COUIII5 

" 

Qualireer 

min 

MM/DV/YY 

NONE 

(I(' its 

f!Ci/11 

pCi 

" fl('• 

COURIS 



Ufl·Ar. ,g 15:11 

Method Are~: EH-ALPHA 

Method Sample ld Task ld 

Ptl RASENV 211004)494 300118)67 

.":+> ZOCICJ.U497 3(10 118387 

\ -
~ 

' 
UUPUCATE TA~KS 

Non~ run for this submission 

Customerld 

Gl-97 

Gl-97 

G2-97 

02-97 

02-97 

G2-97 

G2.f17 
Cl-97 

C'l-97 

C'l-·97 

Cl-97 

Cl-97 

Cl-9"7 

Cl-97 

C'l-97 

C'J-97 

Cl-97 

("1-97 

C';l-97 

('J-97 

I 
'l( 

·:· 
Component , 

.,,;, 
:.~: .. 

Pu·B8 B~kgr()Und Cooms 

1'\1·239 Gross Counts 

Pu-239 Dackg•ound Coums 
Efftciency i,· · 
Count Time . 
Analysis D~tc. 
Instrument: . · 

Pu-238 

Pu-239 

.. ~ 

.. :·:.• 

Pu·241T Spite 
Pu·242T Ri¥~v">' 
Pu-242T R~~vercd 

Pu-238 GrQs~.Counts 
Pu-238 IJaL~t~nd Coums 

Pu·2.19 G..ri~$CoulliS 
Pu-2Jf) n.~~f'Ound CmtniS 

Etftciency ·. '·· 

C'ounr Timi: 
Analysis~\ 
lnstrumc:na;·,, )'. 

~ ...... 

* * * * FINAl, REPORT * * * * 
bJ ttf13 

Pilgc l 5 

Submission Id 100023448 

Result Value Uncertainty Units Qualifier 

7.6 COIIIII5 

8 COO Rill 

5.8 counts 

30.111 " 3000.00 . 
.· 

min 

04/2/98 MM!DO/YY 

AI.PIIA jz NONE 

-0.01189 0.11024 pCilg 

O.OOCJS 0.0050 .,C.'1lg. 

1.95 pC'i 

40.20 " 0.78 .. pCi 
, ... 

2 counts 

8.11 CUUIIIli 

II CCMJIIIS 

46 CCIUIII1 

Jl.ll " 
301111.110 mm 
0412198 .· ,' .·. MMIDI>IYY 

AI.PIIA'}l NONE 



06-Apr-1998 15:11 Page 3 or 5 

Method Are~: ED-ALPHA :-:~ Submission Id 100023448 

SAMPI.E SPIKES 

Norw; run for this submission 

.t 
~-... 

':t:> 
' 

,, . 

-
~ 

::. 
··~ .:_ 

:·.·--

· .. s· 
·~ 

;,• 

:I. 

~: . 
. ·~. 

* * * * FINAL REPORT * * ·* * 

-1 ,, J 



Of). Apr· • .... d IS: II ( Page4 ol 

Method Area: EH-ALPHA $Ubmission Id .: 100023448 

. ..t· 
, .. - ************ CST QUALITY ASSURANCI£ REPORT •••••*!~• 

BLINDQC 

No~e run for this submission 
;·,· 

METHOD BLANKS 

No~ run for this submission 

OPENQC;.' 

None run for this submjssion 

l> 

~ ::1 

... · ... )_·· 

.\ .·· .\: 
... ·. 

·~ 

~·· . .·· 

**** FINAL REPORT **** 
q pf/J 



~ 
I -

<.!"\ 

.;~ .. -. 

.. :-· 

Ob Apr I99R 15: II 

Method Area: EH-ALPBA 

. ·i ' 

B4;ff 
Analyst ~. ~ 

~--~ 

Team Leader. 

J. 

~:- :· 

~ ... 

~ ~-'\ ~,~ --Date- +~ ', 
No Sample Disc:re ... des Neted by Sample Management Sedion 

The control sta111s ~r the preceeding data was evaluated using the standard statistic:al 
criteria set forth in Qt•ality Assurance for ltealth and En•iron•neatal Chemilllry: 1992. 
I.AMI1790-MS, Vol~. pp. lf...lt. 

"The reported uncertainties are at the I sigma conRdence level." 

.. ,,_ 

**** FINAL REPORT **** 

1 ttf\ .3 

Page 5 uf 5 

Submission ld : 100023448 

_ _ilK_ ___ _ 
QA.Off~eer 

o1~11JtA 
.·, e 

:·. ~-.· ... \ 

··.\··· 
;-... 



~ 
I -\ 

27-Feh-• 12:20 

Method Are~: 

Requester N11111e: 
Requester Gntup: 

Mail Slop: 

Requester Pheoe: 

Requester fax 1: 

EB-ALPBA 

11M HAARMANN 
ESH-20 

M887 

667-5019 

CUSTOMER SAMPLES 

Method Sample ld 

11-3 LSENV 200043493 

200043494 

200043497 

DUPLICATE TAS~ 

Nont; mn for this submission 

SAMPLE SPIKES 

No~ run for this submission 

.i . 
LOS ALAMOS NATl(l _. LABORATORY 

CST Analyticial Chemistry · 
Analytical Results Report 

Page I of 

Submission ld 100023448 

i 

Custamer Cest Cede: 

l.ogCdo.te: 
7C20W.f6A 1000 
2:J-OC"i:.;7 

! '; 

Study: ESH:zO:.-J(}LOGICALS 
i. 

A•IJtlal Senke Ap-canal 1: 
::.· 

Ta.•k ld 

3001183SS 

300118364 

300118392 

~ . 
'.·. 

<:ustomer ld ·~, CO!!Q!!!I!mt 

Gl-97 '" ll-J 
Gl-97 

02·97 

02-97 

Cl-97 

Cl-97 

'. .J:l-3 MDA 

'·' · .. H-3 
.. :~;lf-3 MDA 
·:·,·k-l 

·H-lMDA 
··~·:>/: 

;, ... 

:-.~·;.~ .... 

!' 

**** FINAL REPORT **** 

Dae Dale: 
ScrCf'lliwl Data; 

Legedlty: 

Result Value 

.· .. 82800 
·. 450 

. 110200 
·. ,· 4SO 

..~. 

1030 

450 

23-DEC-97 

NO SCREENING DATA REQUIRED 

LBRANCH 

Uncertainly 

3600 

4400 

750 

Unlls Quali[aer 

pCi/1,. 

pCiiL 
pC'iiL 
pCi/L 
pCiiL 
pCiiL 

~L"':) 
0 
0 
0 
0 
0 



21 -Fcb-1998 12:ia 

Method Ar.,.: 
: __ ;• 

BB-ALPBA··•· Submission Id : 

f 

~ ;, ·~•********* CST QUALITY ASSURANCE REPORT ********** 
!_:~ 

BUNDQC 
. ~:. 
~ \, 

... ,;~. 

ij(j~ run for this submissioll 
... ": .. 

~~-

METIIOD BLANI,(S 

~on,e run for this submis5iO'Il 

:p OPENQC 

--p ~~~F mn for this submi~ 

::.;·.· 

:. ::. 

:-.~~ ... _.·: 

·s 

·,. 

;·;-

**** PINAL REPORT **** 

Page 2 uf 3 

·t 

1 
.:· ,., 

11)0023448 
~. :} 

.. 

«.0 
G 
o· 
0 
0 
0 ··,. .. 

, . 

. . . ~:· 



:)::> 

-00 

27-l;i:h.'- 12;20 

Method Ar~a: ~-ALPHA 

,·_,' 
·-: 

:.<! ... , 

.::= .~ \: 
~\ · .. 

\:'· a .. 
.}" Analyst 

.~ 
Re•iew 

-t.~ 

lbte 

~_e··zlqg . ....... ____ .. · .. -.. ~.· • 
:·•• .. ;·.. I . -~. 

No ~ Discrepancies NoletJ ~J Sanaple Maaagemenl Section 
·_._~ ,1~ ~:.: • • ... : .• 

.... l. 

~ 
Team Leader 

zl2-1k15_ 
~-.Dite 

. The·i~~lrol slabl5 of lhe pm:~dina daca was naluated using the slaadard sbltittical 
crit~bi'set forth in QuaHIJ A~ace for Health aad fin•iramaealal Cheadstry: 1991, 
LA]J~7M-Ms. Vol I, pp. l,_.i9~ 0 . 

·:.;.-:;·,. 

orrhj! .-eported 11ncedainties al'~ ·at the I sftma confidence lewel." 

_;.·'· 

**** PINAL REPORT **** 

Submission :t.d 

~ 
QA Ollkir 

J/t/'1~ 
Date 

., 
'· :·'· , . 

,i:· 
:.\ . 

.i 

';:.· 

·.:. 

F'"" ·. 

Par,c 3 nf' '\ 

1000234.48 

·t-o 
0 
'0 
.0 

0 

··,.: 

. ,' .• -~· ·,-

. ~ 



12-Mar-1998 08:12 

Method Are•: 

\'• ·.·.· 

.A·.·· BLIND QC 

a-GAMMA Submission :Id : 

•••••••••••• CST QUALITY ASSURANCE REPORT •••••••••• · ' 
x··.·,-
~\ :" 

h&cl ·. of 3 

190023448 

None run for this submission 
::.; 

~~-. 

MJ!.'1110D BLANKS 

-~ ............ 
' 00.22776 

~-,.: 
~·-. OPENQC 

-,::·· 

Cult!!ID!I' ... 
. 00.31809 

~ . •,, 

i ·:~ 

·' 

TuUd 
l00l«Ml2 

·'' 

TukJJI 
300J.33 

).· 

i:"· 

e-ft!!!!! 
a-

c..,..... 
a-

Result 

.!!I!!!. 
0.1 

Raall 

V!lae 

31.5 

!J!m'!!!lpb' 
O.l 

u.:ertalab 
3.1 

!!!d!! 
pCiiJ 

!11M! 
pCiiJ 

Ou!IIPq 

Oadller 

**** PXNAL REPORT **** 

QC 
Vlllue 
0.0 

QC 

!!J!L 
28.1800 

~-... 

QC ! 

!J!mt·""! 
0.0 

,:;<:. 

QC 

~ 
pCiiJ 

QC :·· :- QC Vacert..,.,,. . .!!!I!. 
0.9500 . . : : pCiiJ 

.•., 

QC 
E• ...... f!!·> 
UNDER CO~TROL 

QC 

Eyalu!IJ!!! 
UNDER•CQNTROL 

~- : .. 
•·.· 

(.0 



~ 
, I , 
n .,. 
"f,o.;.}'· 

0 
.'. ·.' 

:"·>" 

·s·· 

12-Mar·. _ d 08; 12 

Method A;rea: BB-GAMHA 

~ . 0 (t-'Yst 

, ' ...... , LJ 
~!LLL 

Date 

$ 

# 
No Sample~ ..... Neted bJ S..ple ~ SediaB 

_(;;;? __ 
Tanal.eader 

~z.lq9J 
rl)* 

The control*~~ .r the preaedin& data WIIS e1'8luated ll5fa& lbe llaatlud se.tfstial 
criteria set fordt QBdty Assanace for Jleallb _..Ia...._,.. CIK:wDbt: 1m, 
LA-Il'790--MS, V I, pp. 19-l,. 

"11ae reported •a;certaintles ..e .a lbe I sipta conruleace level." 

i 

!·',· 

.. !,~!~· 

j 

~~-: 

,, ·.; \1 

**** FXNAL REPORT **** 

S~aaion Id : 

~,._ 
QAOffker 

.··.· 

~1.~~ 

·> 

:·:.·· 
''') 

Page 3 r"\ 3 

100023448 

..:.,.;,.;. 

·~~ 
·,:,;__;. 



.. · ... ~: ·.·.·.'·.-.:·· 

This report has been reproduced directly from the 
best available copy. 

It is available to DOE and DOE contractors from 
the Office of Scientific and Technical Information, 
P.O.Box62, 
Oak Ridge, TN 37~31. 
Prices are available from 
(615) 576-8401. 

It is available to the public from the 
National Technical Information Service, 
US Department of Commerce, 
5285 Port Royal Rd., 
Springfield, VA 22616. 



. ~ ·:. . 

.• .r. •. -~ ... 

Los Alamos 
NATIONAL LABORATORY 

Los Alamos, New Mexico 87545 




