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RADIONUCLIDE CONCENTRATIONS IN HONEY BEES
FROM AREA G AT TA-54 DURING 1997

T.K. Haarmann and P.R. Fresquez

ABSTRACT

Honey bees were collected from two colonies located at Los Alames
National Laboeratory’s. Area G, Technical Area 54, and from one
control- (background) colony located near Jemez “Springs, NM.
Samples were analyzed for the following: cesium (**Cs), americium
(**' Am), plutonium (**Pu and Z****Pu), tritium (*H), total uranium,
and gross gamma activity. Area G sample results from beth colonies
were higher than the upper (95%) level background concentration for

233py and *H.

INTRODUCTION

As part of the ongoing
environmental surveillance program at
Area G (Fresquez ef 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)—sampleé of honey bees were
collected from bechives during the
summer of 1997. Honey bees can be
thought of as mobile samplers that

efficiently cover a large sample area

and then return to a central location
(Bromenshenk 1992).
forage in an area with a radius as large
as 6 km (3.7 mi) and often cover a total
area up to 100 square km (39 square mi)
Leita et al. 1996, Visscher and Secley
1982). [Each hive contains literally

thousands of bees, most of whom will

Honey bees

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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Figure 1. The location of Area G at Los Alamos National Laboratory.



some of which are brought back to the

colony (Bromenshenk et al 1985).
These contaminants
incorporated into the bee tissue, the wax,
~ the honey, or the hive itself (Wallwork-
Barber et al. 1982). ‘

Honey bee studies have been

often become

conducted on many different types of

pollutants fluoride
(Bromcnshenk et al. 1988a, Mayer et al.
1988), lead (Migula et al. 1989), zinc
(Bromenshenk et al. 1988b), nickel
(Balestra et al 1992), potassium
(Barbattini er-al. 1991), césium (Bettoli
et al. 1987, Tonelli et al. 1990), tritium
(White ef al. 1983, Fresquez et al
1997b), and plutonium (Hakonson and

including

Bostick 1976). It is an inexpensive form

. of monitoring, especially considering the”

many different sampling points the
foraging bees visit. Collection of bees at
one location (the hive) can provide a
plethora of information from numerous
points concerning the distribution and
bioavailability of  contaminants.
Comparing the amounts of contaminants
in honey bees with the known amoﬁnts
of contaminants in the surrounding area

could be useful for modeling the

redistribution of contaminants through

“ecosystems.  The very nature of honey

bee ecology makes them an excellent
living system from which to monitor the
presence of contaminants.

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

‘ Langstroth “hive stocked with Ttalian

honey bees (dpis mellifera ligustica).
1997, two were
established on the south end of Area G
near the °H shafts (Figure 2). These

During colonies

“colonies were brought-into the study site

from an uncontaminated area. In
addition, a control (background) site
with dne colony was established 10 km
(6 mi) south of Jemez Springs, NM.

Afler 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
coliected. Each individual 100-g sample .

consisted of approximately 1,000 bees.
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Bee samples were--collected using a
small, rechargeable vacuum. Bees were
vacuumed off frames that were removed
from the honey supers, fransferred to a
plastic resealable bag, weighed, and
double bagged into plastic resealable
bags. All samples were kept in a cooler
and frozen upon returming to the
laboratory. With each sample collected,
the vacuum collection area was
thoroughly cleaned to avoid cross-
contamination of samples.

All samples were analyzed by
LANL’s
Gfdup for 3H; ¥1cs, | 241Am 238Pu,
239240py. total uranium, and gamma
activity. Analytical methods have been

*" previo sly described in Fresquez et al.

' ;,',(1997a) 'I'he bee tntlum sampies were: .

“ analyzed by hqmd scmtlllatmn counting

in the following manner: 5 ml of .

moisture were distilled from each
sample, mixed  with 15 ml of a
scintillation solution, and cou-ited on a
scintillation counter for 50 minutes. All
gamma-emitting radionuclide concen-
trations were delermined using high-
resolution germanium detector gamma-
ray spectromeiry. Pu and Am samples

were dissolved in nitric acid, isolated by

-~ anion - exchange, -

Environmental - Chemistry . .

electroplated onto
stainless steel disks and counted using an
alpha spectrometer. Tofal 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

“__radxonuchdes, with . the excepnon of

2%py and *H, were within or just above

the reglonal statistical reference level
(RSRL). The RSRL is the upper (95%)

level background concentration (mean +

”-V:_-two std. de'y) ﬁom the present data ‘And,

of these two radlonuchdes (mPu and
*H), only *H concentrations were at
detectable levels—where the analytical
result was higher than two times the
counting uncertainty. Tritium levels in
the Area G bees, for example, were at
82.8 and 110.20 pCi mL™; the control
colony contained only 1.03 pCi mL™.
These data are consistent with other
surveillance studies of *H (and other

radionuclides) at Area G in bees
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N

Table 1. Analytical Results from Honey Bee Samples Collected from Colonies at
Area G and a Control Site in 1997.

Element/ Area G Area G
" Aelvity  Units C-1 AU? C-2 AU  Control AU RSRL®
SCs pCig” 0.52 0.78 0.86 025 . -0.33 1.81 329
-total  pg/g’ 0.18 0.02 0.13 0.01 0.13 0.01 0.15
HAm pCilg® 0.0329  0.0075 0.023¢ 0.0058  0.0165 0.0067 0.0299
Bipy pCi/g® 0.0026  0.0039 0.0021 0.0034 -0.0089  0.0024 -0.0041
B52M0py  pCifg’ 0.0113 0.0060  0.0020 0.0027 0.0095 0.0050 0.0195°
*H pCl/de 8280 3.60. 11020 440 103 . 075 2.53
Gamma pCVg 360 163 289 " 1ar " i69" 93 - 360

“*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. :
®Units are in g per ash.
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LOS ALAMOS NATIONAL LABORATORY
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Submission Id : 100023448

Page 1|

Requester Nawe: ™ nmmmu Customer cu Code: 7C20WEGA 1000 Dwe Date: 23-DEC-97
Requester Group: ESH-20 & Legged Date: 23-0CT-97 Screening Dals NO SCREENING DATA REQUIRED
Mail Stop: Mg7 T Study: ESH20 BIOLOGICALS :
Requester Phone: 667-5019 . Lagged by LBRANCH
Requester Fax #: i Analytical Service Agrecment #:
CUSTOMER SAMPLES
Method. Taskld =~  Chstomer}d  Componest Resubt Valve  Uncestainty  Usits
GENERIC GAMMA 00118357 - G197 CS-137 0.52 0.78 pCivg
300118366~ G297 CS-137 0.86 0.29 pCi/g
300118386 - C197 CS-137 0.3 1.81 pCirg
DUPLICATE TASKS

None run for this submission
SAMPLE SPIKES

Noné run for this submission
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Submission Id : 100023448

Method Area: : EH-GAMMA

sesusnrsasss CST QUALITY ASSURANCE REPORT *++rassess

BLIND QC

Noqepl!} for this submission

METHOD BLANKS - Lo

e i Reul Qc QC QC Qc e
Customer Id Taskld .~ Component S5 Value Uncerfainty Units Qualifier  Value Uncertainly ity Evaluation -
00.22785 300143315,  CS-137 S 000 1.80 pCig 0.0 0.0 pCilg UNDER CONTROL
OPEN QC

Result QC QC QC QC i

Customer Id Yalve Uncertainty Units Qualifier Value Uncestainty umits Evaluation Pl
00.31987 4.87 0.54 pCivg © 48000 0.1600 pCig UNDER CONTROL

«#¥s FINAL REPORT ****
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Method Areg: EH-GAMMA

Team Leader

No Ssmple Didgrepancies Noted by Samiple Management Section

_The control gsmus of the preceeding dau was evaluated using the standurd statistical

criteria set ¢
LA-12790-

h in Qnality Assunnee for Health and Elvironmeuhl Chemistry: 1992,
Yol I, PI' 19-29, ’

"The repoﬂd uucerlxplmics are at the 1 sigma confidence level."

*ad+* FINAL REPORT #®#**
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Page | Q.

Submission Id : 100023448

DUPLICATE TASKS
| 7 N(}nc un l'ot this submission
'SAMPLE SPIKES

Ndne run; for this submission

#xa% PINAL REPORT *#%** -

" Kequester Name: TIM HAARMANN Customer Cost Code: TC20WEGA1000 Due Date: 13.DEC97 i}
g 'll‘e\_‘qmder Group: ESH-20 Logged Date: 23-0CT-97 Screening Data: FO'SCREENING DATA RF.QUI,RED
" Mol Stop: M&g7 Siudy: ESH20 BIOLOGICALS
' Requester Phoue: 667-5019 _ Logged by: LBRANCH
" Requester Fax #: Analytical Service Agreement #: L
‘CUSTOMER SAMPLES -
Sampleld  Taskld Customer Id  Component Result Value  Uncertainty  Units  Qualifier
GENERIC KPA S 200043493 300118354 G1-97 v 0.18 0.02 ug/s L
L0 20004349 300118363 G2y u 0.13 0.01 vg/g
200043497 300118391 cy v 0.13 0.01 vg/g
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Method Area: EH-ALPHA Submission Id : - 100023448 L

sexsesreress CST QUALITY ASSURANCE REPORT +++++++svt
BLINDQC |

: .:";None run for this submission

METHOD BLANKS
o Resul - oc € QC
Customer Id 'v"l'ask id Component Valuwe Uncertainty Units Qualifier Value units ,l_‘.‘__v__l_gg!_&g
00.22784 310143686 u 0.00 0.01 uglg 0 vglg UNDER CONTROL
OPENQC
Customer Id " Task Id Companent Yalue Uncertainty Units  Qualifir  Valoe Snits  Evalostion
00.38058 - 1300143685 U 10.78 1.08 ug/L 10.1 ug/L UNDER CONTROL
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Methbod Aresa: EH-ALPHA Submigsion Id : 100023448

1V | &

Analyst T Rew Team Leader

25[.,3/[(7? 4-1-1% L\Mﬁ?z '
" Date Date te

No Sample Disu’cpami:les Noted by Sample Management Section

The control status of the preceeding data was evaluated using the standard statistical
criteria set forth in  Quality Assurance for Health and Envirenmenial Chemistry: 1992,
LA-12790-MS, Vol I, *)p. 19-29.

“The reported uncenq'inties are al the 1 sigma confidence level.”
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Method Area: EH-ALPHA Submigsion Id 100023448
Requester Name: TIM HAARMANN Customer Cost Code: TC20WEGA1000 Due Date: 23 DEC 97
Requester Group: ESH-20 Logged Date: B3-0CT97 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: MAR? Study: ESH20 BIOLOGICALS
Requester Phone: 667-5019 o Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement #:
CUSTOMER SAMPLES _
)
Method Sample Id Task Id Customer Id Component Result Value Uncertainty Units  Qualifier
AM RAS ENV 200043493 3001 1R359 G197 Am-241 0.0329 0.0075 Cilg
G197 Am-243T Spike 1.95 pCi
G1-97 Am-243T Recovery 56.25 %
G1-97 ~ Am-243T Recovered S A pCi
G197 - Am:241 Gross Conmts . M counts
HE - Am-241 Background Counts 6.2 counts
G1.97 . Efficiency T 19.94 %
Gt-97 .. Count Time 3000.00 min
G197 “ Anatysis Date 04/08/98 MM/DD/YY
G197 . Instrument ALPHA 80 NONE
200043494 3001 18368 G297 Am-241 0.0234 0.0058 pCilg
G2.97 Am-243T Spike 1.95 pCi
G297 Am-243T Recovery ~ 58.33 %
G297  Am-243T Recovered < 1.14 pCi
G297 " Am-24) Gross Counts i 24 counts
G297 " Am-241 Background Counts 3.8 counts
G297 - Efficiency S 19m %
G197 <% Coumt Time 3000.00 min
G297 Analysis Date 04/08/98 MM/DD/YY

#*xx+ FINAL REPORT #*#*#*#%
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Method Area: FEH-ALPHA : Submission Id : 100023448

Method Sample 14 Task ld Cusiomer 14  Component Result Value  Uncertginty Units  Qualifier

Instrument - ALPHA 80 NONE

AM RAS ENV 200043494 300118368
200043497 300113388 Am241 0.0165 0.0067 pCifg

Am-243T Spike 1.95 pCi
Am-243T Récovery 433 %
Am-243T Recovered 0.85 pCi
Am-241 Gioﬁ::Cwnu 10 counts
Am-241 Bacfﬁmund Coumts 2.2 counts
Efficicncy - 20.24 %
Coumt Time - 3000.00 min
Analysis Date 04/08/98 MM/DD/YY
Instrument - ALPHA 80 . NONE

DUPLICATE TASKS

None run for this submission

SAMPLE SPIKES

None run for this submission
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Method Area: EH-ALPHA | | Submission Id : 100023448

LI T ELE LS T CST QUAL‘TY ASSURANCE REPORT KRRk REREK

BLA D QC

None run for lhls submission
METHOD BLANKS

Noue run for this submission

None run for thls submission
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Method Aréa: EH-ALPHA

Wz

P78 4l

Date Date

No Sample Discregancies Noted by Sample Management Section

-

Team Leader

i

D

The éi;_iilrol status of the preceeding data was evaluated using the standard statistical
cfi«_ei‘;i."a set forth in Quality Assurance for Health and Environmental Chemistry: 1992,

LA-12790-MS, Vol I, pp. 19-29.

"'l'lié"ﬂfepoﬂed uncertainties are at the | sigma confidence Jevel.”
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Method Area: EH-ALPHA Submission Id : 100023448
Requester Name: TIM HAARMANN Customer Cost Code: “IC2WESA 1000 Due Date: . 23.DEC.97
Requester Growp: - ESH Logged Date: 23-0CT-97 Screening Data: " NO SCREENING DATA REQUIRED
Mail Stop: MR87 Study: 'ESH20 BIOLOGICALS ; : .
Requester Phone: 667-5019 i, Logged by: LBRANCH
Requester Fax #: Analytical Service Agreement £ - :
' CUSTOMER SAMPLES
Methad Sample Id Task Id Customer Id Component Result Value Unicertainty Units  Qualifier
" PURASENV 200043492 300118358 G197 Pu-238 0.0026 0.0039 pCifg
; » G190 Pu-239 0.0113 00060 pCifg
G197 Pu-242T Spike 1.95 o pCi
G1-97 Pu-242T Recavery 13.47 R %
G197 Pu-242T Recovered 0.65 L pCi
GI-97 Pu-238 Gross Coums 6 = counts
G197 Pu-238 Background Cousits®, . 4.2 Y counts

G197 Pu-239 Gross Coums . 15 R counts
G1.97 Pu-239 Background Counds 7.2 S counts
G197 Efficiency i 3054 N _ %
G197 Coumt Time 3000.00 o min
G197 Analysis Date 04/2/98 S MM/DD/YY
G197 Instrumens ALPHA 32 S NONE
200043494 300118367 G197 Pu-238 0.0021 00034 pCilg
G297 Pu-239 0.0020 0.0027 pCilg
G297 Pu-2427 Spike 1.95 . pCi
G2.97 Pu-242T Recovery 46.78 Y %
G297 Pu-242T Recovered 0.91 e oC
Iq : counls

G297 Pu-238 Gross Counts

#+#% FINAL REPORT *#*+

& ¢ 2



Zl-Y

o,

o6-Ap. B IS Page 2 ¢ 5

Method Area:  EH-ALPHA Submission Id : 100023448

Method Sample Id Task 1d Customer id Component . Result Vélue Uncertainty Units  Qualifier
PU RAS ENV 200043494 300118367 G297 Pu-238 Background Coumts, 7.6 © conms
- G297 Pu-239 Gross Counts 8 . counts
G197 Pu-239 Baé(g?bumi Counts 5.8 counts
G297 Efficiency’ . 3081 G- %
G297 ' 3000.00. . min
G297 04/2198 . MM/DD/YY
: G297 ALPHA 3% NONE
200043497 300118387 clo7 00089 0.0024 pCilg
C1-97 0.0095 " 0.0050 pCug.
c197 Pu-24T Spike 195 oCi
C1-97 Pu-242T Recovery w020 %
c1.97 078 .. pCi
c97 2 : coums
C1.97 Pu-238 Background Coumts 8.0 = ’ counts
c1-N Pu-219 Grijssj‘.‘oums t B counts
N Pu-239 Banlﬁ;lg’bnml Counts 4.6 ) counts
c197 Efficiency’ " 3200 %
cto 300000 . ) min
C1.97 Q4208 7 MM/DD/YY
cro7

ALPHA® 32 . NONE

DUPLICATE TASKS

Nong run for this submission

sa%% FINAL REPORT ****
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Method Area: EH-ALPHA Submisaion Id 100023448
SAMPLE SPIKES

None run for this submission
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06-Aprs. .8 15:11 © Paged of ’

Method Area: EH-ALPHA _Submission Id i 100023448

sexansrarsts CST QUALITY ASSURANCE REPORT ##+++¥:

BLIND QC

Nofne run for this submission
METHOD BLANKS

| " Nope run for this submission
OPEN QC

None run for this submission

a##% FINAL REPORT ***¥%
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06 Apr 1998 15:1)

Method Area:  EH-ALPHA

Review

,,,f/ W - sl

Date

No Sample Discrepsncies Noted by Sample Management Section

The control status o.'l' the preceeding dafa was evaluated using the standard statistical
criteria set forth in  Quality Assurance for Health and Environmental Chemistry: 1992,
LA-12790-MS, Yol {, pp. 19-29,

"The reporied nnce.'ﬂaiuﬁu are at the 1 sigma confidence level.”

*#4#4% FINAL REPORT #*#**+
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27-Feb-c . 12:20

F o
LOS ALAMOS NATIC LABORATORY

of £

A : Page |
CST Analytical Chemistry
Analytical Results Report -
Method Ares:  EH-ALPHA Submission Id 100023448
Requester Name: TIM HAARMANN Customer Cast Code: 1czow§§_§ 1000 N Due Date: 23-DEC-97
Requester Group: ESH-20 Logged Date: 23-0CT-97 0 Scrceming Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 - Stwy: ESH20/RIOLOGICALS L
Requester Phone: 667-5019 L - .. Logged by: LBRANCH
Requester Fax #: Anslytical Service Agreement #:
CUSTOMER SAMPLES |
Method Sample Id Task Id Customer 14 Result Value Uncertainty Units ghg. Aifier
H-3 LS ENV ' 200043493 300118355 G1-97 82800 3600 pCilL .
G197 Lt 450 pCilL 30
200043494 300118364 G2-97 - 10200 4400 pCilL P
G297 450 pCill. s
200043497 300118392 c1m ' :_:_' <1030 750 pCinL o
: C1-97 T 450 pCi/L {we
DUPLICATE TASKS

None, run for this submission

SAMPLE SPIKES

None run for this submission

###% PINAL REPORT *#**#
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27-Feb-1998 12:30
Submigsion Id

Method Area : EH-ALPHA o

sssssssssens CST QUALITY ASSURANCE REPORT #+++svssss

BLIND QC
Non. run for this submission

METHOD BLANKS

Noqe run for this submission
OPEN QC '

Nong run for this snbmnssnon

##%# FINAL REPORT #%*%
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27-Feb. 1220 ‘ Y Paged o

Method Ar€a: EH-ALPHA Submission Id : 100023448

Analy'_'s'l; Review _Team Leader QA Officér

ajxilg 1 e _3lths

Date te Date Date

. Thé'control status o* the preceedmg data was evaluated using the standard statistical
criteria’set forth in  Quality Assurance for Health and Environmental Chemistry: 1992,
12790-MS, Vol I, pp. 19-29:. - ’

"‘l‘hc ré_porled uncertainties aren the 1 sigma confidence Jevel.”

sess FINAL REPORT *#*#+
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Method Area_‘\’:__ EH-GAMMA

BLIND QC

None run for this submission

" METHOD BLANKS

AR e Result
 Customer}d  Taskld'  Compomest Valoe
, 00.22776 300040432 Gumema 0.4

Result

300140433 Gaeme s

0.2

u

s«ss PINAL REPORT #*was

Units
pCi/g

pCig

ssusussresss CST QUALITY ASSURANCE REPORT ##tsersess < -

f

Value
28.8800

Page2 ° of 3

Submission Id : 100023448

c i QC e
Lo bt
UNDER CON'I'ROL

e
UNDER gqmnm.




12-Mar-. .4 08:12

Page 3 3
Method Area: EH -GAMMA

Sﬁ@p;aaion Ia

: 100023448

_%_ \ -

No Sample Discrepancies Nofed by Sample Management Section

The control statuy of the preceeding data was evalusted using the standard statistical

criteria set forth jn  Quality Assurance for Health and Environmental Chemisiry: 1992,
LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level.”

#+4% FINAL REPORT #%*+#




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

1t is available to DOE and DOE contractors from
the Office of Scientific and Technical Information,
P.O. Box 62,

Oak Ridge, TN 37831.

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.
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