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RADIONUCLIDE CONCENTRATIONS IN HONEY BEES
FROM AREA G AT TA-54 DURING 1998

T.K. Haarmann and P.R. Fresquez

ABSTRACT

Honey bees were collected from two colonies located at Los Alamos
National Laboratory’s Area G, Technical Area 54, and from one
control (background) colony located near Jemez’ Springs, NM.
Samples were analyzed for various radionuclides. Area G sample
results from both colonies were higher than the upper (95 %) level
background concentration for 239’2@Pu,3H, and total uranium. Sample
results from one colony were higher than the upper (95 ?ZO) level
background concentration for 238Pu.

INTRODUCTION

As part of the ongoing

environmental surveillance program at

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

ha (63-at) low-level radioactive waste

management and disposal area located

on the east end of Mesa del Buey at

Technical Area 54 at Los Alamos

National Laboratory (LANL) (Figure

1+ samples of honey bees were

collected from beehives during the

summer of 1998. 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). 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 100 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,

some of which are brought back to the
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F@re 1. The location of Area G at Los Alamos National Laboratory.
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colony ( Bromenshenk et al. 1985).

These contaminants often become

incorporated 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), nickel

(Balestra et al. 1992), potassium

(Barbattini et al. 1991), cesium (Bettoli

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

(White et al. 1983, Fresquez et al.

1997b), and plutonium (Hakonson and

Bostick 1976). Honey bee sampling 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 amounts

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 radio nuclide

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 Italian

honey bees (Apis mellifera ligustica).

During 1997, two colonies were

established on the south end of Area G

near the 3H shafts (Figure 2). These

colonies were 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.

In the early Fall of 1998, 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 100-g sample

consisted of approximately 1,000 bees.
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Figure 2. Me/sample location of bee hives at Area G.
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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, 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 collection area was

thoroughly cleaned to avoid cross-

contamination of samples.

All samples were analyzed by

LANL’s Environmental Chemistry

Group for 3H, *37CS,241Am, 228Ac, 7Be,

241Bi,57C0, ‘°Co, 40K, 54Mn, 22Na, 212Pb,

Zlqpb, 20sTl, 238pu,239z40Pu,total uranium,

and gamma activity. Analytical methods

have been previously described in

Fresquez et al. ( 1997c). The bee tritium

samples were analyzed by liquid

scintillation counting in the following

manner: 5 ml of moisture were distilled

from each sample, mixed with 15 ml of a

scintillation solution, and counted on a

scintillation counter for 50 minutes. The

gamma-emitting radio nuclide

concentrations were determined using

high-resolution germanium detector

gamma-ray spectrometry. However, for

a more accurate analysis of 241Am, alpha

spectrometry was used. Am and Pu

samples were dissolved in nitric acid,

isolated by 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 1998 analytical results from samples

collected near Area G and the control

site. The original analytical reports are

included in the Appendix for future

reference. For the purpose of this report,

only concentrations that were at

detectable levels—where the analytical

result was higher than two times the

counting uncertainty—are discussed in

further detail.

In general, most radionuclides, ~

with the exception of 239’2qPu,3H, and

total uranium were within the regional

statistical reference level (RSRL). The

RSRL is the upper (95%) level

background concentration (mean + two

std dev)

1997 and

derived from the combined

1998 control data (Haarmann
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Table L Radionuclide Analytical Results from Honey Bee Samples
Collected from Colonies at Area G and a Control Site in 1998.
Elementi Area G Area G
Activity Units G-1 AU= G-2 AU Control AU RSRL

238PU pctigb 0.0130 0.0023 0.0084 0.0022 0.0015 0.0011 0.0110’

“’24%

u-total

‘W(3

24’Am

2ZAC

‘Be

2’4Bi

57C0

‘co

“K

54Mn

22Na

2’2Pb

2’4Pb

208T]

3H

Gamma

pci/gb

pgfgb

pcilgb

pci/gb

pCi/gb

pCi/gb

pCi/gb

pCi/gb

pctigb

pCi/gb

pcilgb

pCi/gb

pCi/gb

pci/gb

pcilgb

pCi/mLe

pcilgb

0.0279

0.47

2.47

0.0046

-2.17

118.57

-1.32

2.14

4.45

276.66

-1.98

0.79

5.11

1.65

0.35

147.9

20.73

0.0040

0.05

3.622

0.0053

11.86

177.85

1.65

0.49

6.59

47.76

2.14

1.19

7.58

2.63

0.53

5.40

8.45

0.0394

0.45

0.71

0.0308

-9.05

1.55

4.36

0.47

0.52

168.07

3.07

-0.71

14.06

1.55

2.10

566.0

34.68

0.0046

0.05

1.07

0.0091

11.64

2.33

6.46

0.69

0.79

32.32

4.69

3.10

2.42

2.33

3.23

17

8.39

0.0131 0.0028

0.24 0.02

-0.49 1.30

0.0102 0.0049

12.51 18.76

7.64 11.47

9.03 13.55

0.45 0.66

14.07 2.78

437.80 67.76

-2.08 2.26

-0.69 3.30

8.34 12.51

-0.54 0.63

-2.43 2.78

3.72 0.87

41.96 9.03

0.0164’

0.34C

-0.1SC

0.0223’

50.03d

30.58d

36.13d

1.77d

19.61d

573.32d

2.44d

5.91d

33.36d

0.72d

3.13d

6.18’

64.87’

‘Analytical Uncertainty; values are the uncertainty in the analytical results at the 65?4.confidence level (one
sigma).
bUnits are in g per ash.
‘Regional Statistical Reference Level; the upper (95~0) level background concentration (mean+ two sigma)
from 1997 and 1998 control data.
‘Regional Statistical Reference Level; the upper (95%) level background concentration (mean + two sigma)
from present control data.
‘Units are in mL tissue moisture.

and Fresquez 1998). The largest

concentration difference between Area G

and the RSRL was seen in the tritium

levels. Tritium levels in the Area G bees,

for example, were at 147.9 and 566,0

pCi mL-’; the control colony contained

only 3.72 pCi mL-l, with a RSRL of 6.18

pCi rnL-].

Overall, the small increase in the

concentration levels of the 1998 results

when compared to the 1997 results

(Haarrnann and Fresquez 1998) does not

necessarily reflect increasing levels of

contaminants on site at Area G.

Haarmann

increase in

6
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colonies located at the same site, year

after year. Likely, there was a slight

build up of contaminants within the Area

G colonies from 1997 to 1998. This, in

turn, may be the cause of the higher

concentrations in 1998 data when

compared to 1997 data.
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‘Los Alamos
NATIONAL LABOIL4TORY ToA14S: Tim HaammWMS 887

memorandum Fron#itZS: Claudine Amen@ CST-9/K484

ChmzkaiScience and Techroiiqy PhondFM: 7-3269/5-5982

Responsible Chemislryfor America symbol: CST-9199

CST-9/Inorganic Trace Analysis
Date: March 31, 1999

Los Alamo%New Mexico 87545

This is a Case Narrative for the following:

Submission Number :100032407
Analysis : Plutonium in Biological Samples

I. Introduction
On September 28, 1998 (3) samples were received for analysii.

IL Am&tied ResuWMethodoiogy
The analytical results are presented as indicated by the terms on the CST-9 Analytical Service
Agreement. Each setof data will include sample identifbtion informatiq the analytical
resuits, and other intionnation as required by ESH-20.

The analysis requested is Isotopio Ph@onium LA-10300-M VOLIII, Pktonium in
Environmental Matrices-Alpha Spectrometry, Metlmd ER-160.

~. QualityControl
Laboratory control samples are prepared and analyzed with each sample request.

Iv. comments
As per imtructions from ESH-20 three samples were analped for Pu-238 and Pu-239. Samples
are spiked with Pu-242 to determine percent recovery. In this batch all samples met the 30%
recovery. These samples were batched with a Q.C. from submission numlxr 100034765. Q.C.
number 200084520 ikll Out of Chtr@ there is no explanation why this occurred. The tracer

recovery is 87.41Y0, we checked all parameters still no expkmatioa I generally run a bench
Q.C. and it tkll In Contro~ Q.Cvalue4180une@ai@ 418 resukvalue4126 umertam“ ty 129,
tracer recovq 88.61V0. The method blank also fell In Control with 88. 15V0tracer recovery.

I w@, to the best of my knowledge, that the Iistedresuits are and both complete and
tecbnicdy correcG with the exeeption of the item detailed above.
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30.Mar-l Q99 16:09 LOS ALAMOS NATIONAL LABORATORY Page I Of 4

CST Analytical Chemistry
Analytical Results Report

Method: PU RAS ENV Method Area: EH-ALPHA Submission Id : iooo32407

r

I
Requester Name: TfMHAARMANN CmtomerCoxtCode: 7C2000M34A02106CA3 Due Date: 30-NOV-98

Requester Group ESH-20 Logged Date: 28-SEP-1998 ScreesdngData: NOSCREENINGDATA REQUfRED

I
Mail Stop M887 study: [ESH20BIOLOGICALS

Requester Phone: 667-5019 Logged by: L3ACOBSON

Requester Fax r?: Analytical Service Agreement #:

~ CUSTOMER SAMPLES

Sam~le Id Task Id Customer Id ComDonent
200074895 3oo17750~ G1/98 Pu-238

Po-239

Pu-242T Recovery

AnalysisDate
Instrument

200074898 300177519 G2198

Count Time

Efficiency

Pu-242T Spike

Pu-238 Gross Counts

Pu-238 BackgroundCounts

Pu-239 Gruss Counts

Pu-239 BackgroundCounts

Po-238

Pu-239

Pu-242T Recovesy

Analysis Date

hrstmment

CountTime

Result Value
0.0130

0.0279

91.95

03125199

% ALPHA

3000.00

35.51

2.05

44.

4.8

95.

10.6

0.0084

0.0394

84.28

03/25/99

% ALPHA

3000.00

Uncertainty ~ (hsalifier

0.0023 pcilg

0.0040 PCiig

%

MM/DD/YY

NONE

min

%

PCi

counts

counts

counts

counts

o.ar22 pcilg

0.0046 pCi/g

%

MM/DD/YY

NONE

min

**** FINAL REPORT ****



Page 2 of 4

Method: PU RAS ENV Method Area: EM-ALPHA

Samvleld Task Id Customer Id ComDonent
200074898 300177519 G2198 Efficiency

Pu-242T Spike

Po-238 GsussCounts

Po-238 BackgroundCounts

Pu-239 Gtoss Counts

Po-239 BackgroundCounts

2W074899 3CQ177530 C198 Po-238

Po-239

Po-242T Recovery

Analysis Date

hssttument

Count Time

Efficiency

Pu-242T Spike

Pu-238 GsussCounts

Pu-238 BackgroundCounts

Po-239 Gtuss Counts

Po-239 BackgroundCounts

Result Value
36.66

2.05

34.

10.4
120.
9.8

0.W15
0.0131
95.44

03125/99
% ALPHA

3000.W

37.71

2.05

9.

4.2

49.

8.4

Submisskm Id $ 100032407

Uncertainty w Qssalifler

%
PCi

counts

counts

Owli
0.0028

counts

counts

@!ilg

pcilg

%

MM/DD/YY

NONE

min

%

PCi

counts

counts

counts
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Method: PU RAS ENV Method Area: En”ALPm Submission Id : 100032407

OPEN QC

Customer Id Task Jd Com~onent
00.39798 300207189 Pu-238

************ csTQuAL~y Ass~~ERE~RT **********

METHOD BLANK

Customer Id Task Id ComDonent
00.22784 300207188 RI-238

Pu-239

Result
Value Uncertainty ~

4126 1290 pCi/L

Result
Vatue Uncertainty ~
-0.0033 0.0029 pCi/g

0.0012 0.0026 pCi/g

w
Vatue
4180

QC
Value
o

0

w QC

Uncertainty units
418 pCi/L

w w
Uncertainty units

o z

o pCi/g

w
Evacuation
mfCONTROL

w

Evaluation

IN cONTROL

IN CONTROL

**** FINAL REPORT **X*
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Method: PU RAS ENV Method Area: EH- ALPHA

Lf%tf ‘i
‘ Analyst Review Team Leader

4

Page 4 of 4

Submission Id $ 100032407

+

?(4’
QA cer

The control status of the preceding data was evaluated using the standard statistical criteria set forth in @aIi& Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, %’011,pp. 19-29,

“The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”

* *** FINAL REPORT” ****



Los Alamos To/?vis:

NATIONAL LABORATORY FronViUS:

memorandum PhawFAX

2t%%%%%x$2”s4 symffl:
MS K&t @l&:
Lc6 Aletmos New Mexico 87545
(505) 887-3289
FAX (505) 885-5982

Tim Haarmann, MS M887

S. R. Garcia, CST-9

5-0270/5-5982

CST-9-TH-99- 1 7
March 24, 1999

SUBJECT: SUBMISSION 100032407 GENERIC GAMMA GSCAN RESULTS
IN HONEY BEES.

Please be advised that GENERIC GAMMA GSCAN results forsubmissionid100032407have
beenreportedandenteredintotheSQL*LIMS database.AllopenQC’swereIN CONTROL.
A blindQC wasnotsubmittedwiththisset.

The reported results foreachsampleareinpCi/Lofdigestedhoneybees.Thevolumeusedwas
250ml.

Shouldyouhaveanyquestionsconcerningthissubmission,pleasefeelfreetocallorsendane-
mailmessagetome at....garcia_s @lanl.gov.
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24.Mar-1999 09:41 LOS ALAMOS NATIONAL LABORATORY Page 1 of s

CST Analytical Chemistry
Analytical Results Report

Requester Name: TIM HAARMANN Customer Coat Code: 7C2OOOM34AO21O6CA3 Due Date: 30-NOV-98

Reqwter Group ESH-20 L&ged Date: 28-SEP-1998 screening Data: NO SCREENINGDATA REQUIRED

MailstOp M887 study: ESH20 BIOLOGICAL

Requester Phone: 667-5019 Logged by LJACOBSON

Requester Fax # Anaiytieal Serviee Ag&ment k

cUSTOMER SAMPLES

Samde Id Task Id Customer Id Com~onent
200074895 300177509 G1/98 AC-228

AC-228 MDA

AM-241

AM-241 MDA

BE-7

BE-7 MDA

BI-214

BI-214 MDA

co-57

CO-57 MDA

CO-60

CO-60 MDA

CS-137

CS-137 MDA

K-40

K40 MDA

MN-54

MN:54 MDA

v

Result Value
-13.2

48

14

12

720

120

-8

7

13

3.1

27

20

15

4.9

1680

23

-12

8.7

72

22

1080

10

3

40

22

290

13

~
pCilL

pCilL

pCi/L

PWL

pci/L

@L

pci/L ~

pcin

pcin

pcw

pcin

pci/L

pCVL

pci5

pcw

pcin

PWL

pCi/L

Q!!aMkx
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G2198

Samole Id Task Id Customer Id ComHnent

200074895 300177509 G1198 NA-22

NA-22 MDA

PB-212

PB-212 MDA

PB-214

PB-214 MDA

TL-208

TL-208 MDA

200074898 300177520 AC-228

AC-228 MDA

AM-241

AM-241 MDA

BE-7

BE-7 MDA

91-214

BI-214 MDA

co-57

CO-57 MDA

CO-60

CO-60 MDA

Cs-137

CS-137 MDA

K-40

K-40 MDA

MN-54

MN-54 MDA

NA-22

NA-22 MDA

PB-212

PB-212 MDA

PB-214

ResultValue
4.8

13

31

2.3

10

2.4

2.1

4.7,

-56

48

120

12

9.6
120

27

7

2.9

3.1

3.2

20

4.4

4.9

HMO

23

19

8.7

4.4

13

87

2.3

9.6

Uncertainty
7.2

46

16

3.2

72

180

40

4.3

4.9

6.6

2(H3

29

19.2

15

14.4

~ !2!@f!w
pan

pCi/L

pCi/L

pCi/L

pcm,

pci5

pCi5

pcitL

pcin

pci~

pC!i/L

pcin

pcin

pcin.

pCi/L

pci/L

pcin

pcin

pcill,

pCi/L

pcin

pcin

pCii

pcin

pC!i/L

pcin

pcilL

pcm

pcin

pCi/L

pcin

**** FINAL REPORT *** *
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Samde Id Task Id Customer Id Commment

20Q074898 300177520 G2198 PB-214 MDA

TL-208

TL-208 MDA

200074899 300177531 C198 AC-228

AC-228 MDA

AM-241

AM-241 MDA

BE-7

BE-7 MDA

BI-214

91-214 MDA

CO-57

CO-57 MDA

CO-60

CO-60 MDA

CS-137

CS-137 MDA

K-40

K-40 MDA

MN-54

MN-54 MDA

NA-22

NA-22 MDA

PB-212

PB-212 MDA

PB-214

PB-214 MDA

TL-208

TL-208 MDA

iHi4mt4MA

ResultValue
2.4

13

4.7

72

48

116

12

44

120

52

7

2.6

3.1

81

20

-2.8

4.9

2520

23

-12

8.7

“4

13

48

2.3

-3.1

2.4

-14

4.7

Uncertainty

20

108

174

66

78

3.8

16

7.5

390

13

19

72

3.6

16

~ Q!E!Mk
pCi/L

pCi/L

pcin

pci/L

pcin

pCi/L

pCifL

pcin

pcilL

pCilL

pci/L

pCi/L

pcin

pCi/L

pCi/L

pCi/L

pCi/L

pci/L

pcin

pcin

pci/L

pcin

pcin

pcin

pcin

pcuL

pcj/L

pCi/L

pCilL

**** FIN~ REPORT ****
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OPENQC

Customer Id Task Id
00.33898 300206372

METHOD BLANK

Customer Id Task Id
00.22781 300206371

************ CST Qufi~yAsf$mcE RE~RT **********

Result
Component Value
CS-137 645

Result
Commment Value
AM-241 16

co-57 -2.2

CO-60 -1.6

CS-137 12

K-40 900

MN-54 9
NA-22 -4

Uncertainty
71

Uncertainty
23

4.7

30

18

I 350

13

19

Qc
Qg& Value
pcin 752

w
~ Value
pCi/L 0.0

pcilL 0.0

pCilL 0.0

pcfi 0.0

pCi/L 0.0

pcilL 0.0

pcim 0.0

Qc w
Uncertalntv units
25 pcilL

w
Uncertainty
0.0

0.0

0.0

0.0

0.0

0.0

w

@/L

pcuL

pcim
@3/L

pcim
pcin

0.0 pcin

w
Evaluation
IN CONTROL

w
Evaluation
IN CONTROL

lN CONTROL

IN CONTROL

IN CONTROL

fN CONTROL

fN CONTROL

IN CONTROL

**** FIN~ REPORT ****



, ,$?7

24-Mar-1 999 09:41 Page 5 of 5

I

J5?E& Review
(..

Team Leader

‘*

The control status of the preceedtng data was evaluated using the standard statiatieal criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Voi I, pp. 19-29.

“The reported uncertainties are at the 1 sigma confidence+level unless otherwise stated.”

*** * FINAL REPORT * ***
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CST Analytical Chemistry
Analytical Results Report

Method: H-3 LS ENV Method Ax@tic l!Xi-ALPHA Submission Id : 100032407

r

IRequesterName: TIMHAARMANN CustomerCoatCode: 7C2(X)OM34AO21O6CA3 Due Date: 30-NOV-98

Requester Group ESH-20 Logged Date: 28-SEP-1998 Bcreenirqj Data: NOSCREENINGDATA REQUIREb

I
Mdt stOp M887 Study: ESH20 BIOLOGICAL

Requester Phone: 667-5019 Logged by: LJACOBSON

RequesterFax# AmdyticalServkeAgreement#

CUSTOMERSAMPLES

Sami)leld Task Id Customer Id Commment Result Value Uncertainty ~ Oualifier z
200074895 300177499 G1/98 H-3 147900 5400 pCi/L o

H-3 MDA 400 pCi/L

200074898

.>

300177510 G2198 H-3 566(XKI 17000 pCi/L

H-3 MDA 400 pCi/L

200074899 300177521 C/98 H-3 3720 870 pCilL

H-3 MDA 450 pCilL

I **** FINAL REPORT ****
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Method: H-3 LS ENV MetliadArea: EH-ALPHA S@mission Id : 100032407

************ CSTQUALITYAS$$WCE REPORT **********

OPEN ()(2

CuatomerId Task Id Component
00.38287 300195897 H-3

00.39929 300195898 H-3

Result

l!?3!W
0.00012

Uncertainty ~
o.a!065 uCilL

w QC QC QC
Value Uncertainty _unita Evaluation
o 0 uCi/L IN CONTROL

0.0116 0.0012 uCi/L 0.01427 0.00143 uCilL IN CONTROL

m

**** FINAL REp~R~ ****



13-Jan-1999 14:02

Method: H-s J.JSEW Method Area: W-ALPHA

Date -J4i%-

--Qz-
Team Leader

----44Y

Page 3 of 3

submission Id : 100032407

+

fh%
QA fticer

*

The control status of the preceding data was evaluated using the standard statfatical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Voi I, pp. 19-29.

“The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”

I **** FINAL REPORT ****
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CST Analytical Chemistry
Analytical Results Report

Method : GENERIC KPA $h9wiiiia
~*~& ~

MI-ALPHA Submission Id : 100032407

RquesterName: TIMIMARMANN CwtomerCoatCo&: 7C2OOONI34AO21O6CA3 DueDate: 30-NOV-98
Rqueater Group ESH-20 Lqfged Date: 28-SEP-1998 Screening Data: NOSCREENINGDATA REQUIRED

MaitStop M887 study: ESH20 B1OLOGICALS

RquesterPbone: 667-5019 hgged by: IJACOBSON

Rquester Fax A AnalytJealServteeAgreuuent#:

CUSTOMERSAMPLFs

Samdeld Task Id Customer Id Comt)onent
21M074895 300177505 G 1/98 u -h.% I

200074898 300177516 G2198 U

200074899 300177527 C/98 u

m ult Value
0.47

0.45

0.24

Uncertain& ~
0.05 Uglg

0.05 Uglg

0.02 Uglg

@iatifler

**** FINAL REPORT ****
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Method ~ GENERIC KPA Me~hc5dlktxii EH-ALPHA Submission Id : 100032407

**IIuII******** cfJTQuAL~yAss~cE RE~RT **********

OPENQC

Result

Customer Id Task Id Comuonent Value Uncertainty ~

00.38058 300203091 U 10.31 1.03 ug/L

QC w’ QC QC

Value Uncertalntv units Evaluation

10.1 1.0 ug/L INCONTROL

**** FINAL REPORT ****
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Team Leader

-’4%

“The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”

Subnd.ssion Id : 100032407

+

u (m
QA fTicer

*

****I F.INAL R~pf)RT ****



Los Aiamos
NATIONAL LABORATORY
memorandum

Chew-cd Sdtvwe and Technology
Responsible Chemis~for America

CST-9Anorganic Trace Analysis
Los Akuno$ New Mexico 87545

To/~: Tim HaamMx@ESH-20/MS M887
From/M!l; Claudine Armen@ CST-9K484
Phone/FM: 7-3269/5-5982

Sy?nbok CST-9199
Date: March 31, 1999

This is a Case Narrative for the follow&

Submission Number :100032407
Analysis : Americium in Biological Samples

I. Introduction
On September 28, 1998 (3) samples were received for analyds.

II. Analytical Resuks/Methodology
The analytical results are presented as indicated by the terms on the CST-9 Anaiyticai Service
Agreement. Each set of data will include sample ident&ation inforrnatioq the analytical
resu@ and other information as required by ESH-20.

Theanalysisrequested is Isotopic Americium LA-10300-~ VoI._~, Americium in
Environmental Matrices-Alpha Spectrometry, Method ER-121.

III. Quality Control
Laborato~ control samples are prepared and analyzd with each sample request.

Iv. Comnmts
Three samples were analyzed for Americium-241. These samples are spiked with Americium-
243. CST-9 tries to maintam“ astmdardpercent recovery of30’??O.All samples met the 30% and
above criteria This submission was batched with suWon 100034765 set B-15-99A.m All
Quality Control samples feil In Control and this set was reportable.

I ver&, to the best ofmyknowkdge, that the listed results are and bothcompiete and
technic~ correct, with the exeeption of the items detailed above.
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31-Mar-1999 1.5:22 LOS ALAMOS NATIONAL LABORATORY Page 1 of 4

CST Analytical Chentistry
Analytical Results Report

Method: AM RAs ENV Method Area: EH-ALPHA Submission Id : 100032407

Requester Name: TIMHAARMANN CuatomerCostCodti 7C2000M34A02106CA3 Due Date: 30-NOV-98

Requester Group ESH-20 Logged Date: 2&SEP-1998 SereesdngData: NOSCREENINGDATAREQUIRED

Mail Stop: M887 Study: ~H20 BIOLOGICAL

Requester Phone: 667-5019 Logged by: LJACOBSON

Requester Fax # AnaIyticalService Agreement:

CUSTOMERSAMPLES

SamoleId Task Id Customer Id
200074895 300177506 GI /98

200074898 300177517 G2198

Comoonent
Am-24 1

Am-243T Recovery

Analysis Date

Instrument

Count Time

Efficiency

Am-243T Spike

Am-24 I Gross Counts

Am-241 Background Counts

Am-241

Am-243T Recovery

Result Value
0.0046

31.44

03125199

32 ALPHA

3000.00

31.59

2.05

14.

9.8

0.0308

42.00

Analysis Date 03/25199

Instrument 32 ALPHA

Count Time 3000.00

Efficiency 28.80

Am-243T Spike 2.05

Am-24 1 Gross Counts 47.

Am-241 BackgroundCounts 13.2

Uncertainty u-
0.0053 PCilg

%

MM/DD/YY

NONE

min

%

PCi

counts

counts

0.0091 pCilg

%

MM/DD/YY

NONE

min

%

@i

counts

counts

Qw!M?!x

**** FINAL REPORT ****
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Page 2 of 4

Method: AM RAS ENV Method Area: EIJ-ALPHA

Samvle Id Task Id Customer Id Com~onent
200074899 300177528 Ct98 Am-24 1

Am-243T Recovesy

Analysis Date

Instrument

.CotustTime

Efficiency

Arn-243T Spike

Am-241 GrossCounts

Am-241 BackgroundCounts

ReatsltVatue
0.0102

53.87

03125199

32 ALPHA

3000,00

30.04

2.05

24.

9.8

**** FX~AL REPORT ****

Submission Id : 100032407

Uncertainty ~ Qualifier
0.0049 pCi/g

%
MM/DDNY

NONE

min

%

pCi

counts

counts
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05-,4pr-l 999 l’fr:4fi Page 3 of 4

Method: AM RAS ENV Method Area: EH-ALPHA submission Id : 100032407

************ csTQuAL~yAssmcE RE~RT **IIMIM***aI*

OPEN QC

Customer Id Task Id
00.41404 300207545

METHODBLANK

Customer Id Task Id
00.22784 300207451

Result w QC Ww
Comgonent Value Uncertainty ~ Value Uncertainty ~ Evaluation

Am-241 0.0024 0.0001 pCi/L 0.0023 0.00023 pCi/L IN CONTROL

ComDonent
Am-241

Result
Value
-0.0022

Uncertainty ~
0.0020 pCi/g

w QC QC QC

Value Uncertainty units Evaluation
o 0 pCilg IN CONTROL

**** FINAL REPORT ****
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Method: AM RAS ENV Method Area: EM-ALPHA

.zzizt- -.-@_
Analyst Review

%%

*+&-

Team Leader

*

Subxnission Id ! 100032407

@’jf
QA Officer

*

The control status of the preceding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Voi 1, pp. 19-29.

“The reported uncertainties are at the 1 sigma confidence Ievei unless otherwise stated.”

**** FINAL REPORT ****
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CST Analytical Chemistry
3+

Analytical Results Report

,,

Requtater Nxme: TIMHAARMANN o cua&omerCeetCwk: 7clU00M34A02106cA3 hawk 30NOV+8

Rqaealar Group E.8H-20 Lag&dDxte: 2E-SEP-199E ~ ~: NOSCREENIIWDATARRQUIREO

MxltSOP M887 b )?SH2OB1OLGGRXI..S

Raqowter Phone: 667-3019 L+@ h: IJACOB8GN

Requester Fsx #: ~-Au@J=#:j

I CUSTOMERSAMPLES

$mmk Id Task Id Castomerld Comment &s!!!@&
2(KKJ7489S 300177507 G1198 Gamma 125.9

Gamma MDA 80.0
2(H)074898 300177518 G2198 Gxlmna 214.6

GammaWA 80.0
2(N)074899 300177529 cm Gxnmla 241,5

Gamma MDA 80.0

uace14nfIlty
51.3 pcin

pcw

31.9 pCi/L

pcin

52.0 pcin

pcim
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m

fmiMi6d* ‘WwMi &uii@: WMiiid AWA* Wi”tw!tk’m WMiiiiiimiti m i IWI032407

************ cfJTQuAL~ As$j~cE I@~RI’ **********

OPEN QC

Result
CustomerId Taskld Com-ent ~
(KL3I81O 300202906 Gamma 6042.4

METHODBLANK

Resutt

Customerld Task Id Comuonent Value

00.22781 300202905 Ganha -123.1

Uneertdnty

604.2

Uncertntnty

49.6

w
~ Vstue
pcin 5776.23

w
tJIJ& VaIue
pci/L 0.0

**** FINALr REPORT ****

w Ww
Uncertainty J!Q!!Z JMhl$tbn
190.62(N pCi/L IN CONTROL

Qc Ww
thcertatnty a Evaluation
0.0 @L WARNING 2-3S1G
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o Anaiyst

3&L +&
Date Date

@
Team Leader

+

H.%
QA cer
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The control status of the preceding data was evaluated using the standard statistical criteria set forth in QuaiityAssurancefor HeaithandEnvironmentalChemistry
1992, LA-12790-MS, Voi 1, pp. 19-29.

“The reported uncertainties are at the 1 sigma confidence ievei unless otherwise stated.”


