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RADIONUCLIDES IN SMALL MAMMALS COLLECTED AT THE 

DUAL-AXIS RADIOGRAPHIC HYDRODYNAMIC TEST (DARHT) FACILITY 
DURING 2001-2003 

by 

P.R. Fresquez 

ABSTRACT 

Rodents are effective indicators of environmental contamination and 
the Dual-Axis Radiographic Hydrodynamic Test (DARHT) Facility 
Mitigation Action Plan specifies the (radionuclide) comparison of 
small mammals to baseline levels to determine if there are any 
impacts as a result of operations. Consequently, samples of (whole 
body) field mice (Peromyscus spp.) were collected from within the 
grounds of the DARHT facility at Los Alamos National Laboratory, 
Technical Area 15, from 2001 through 2003. Samples were analyzed 
for 3H, 137Cs, 90Sr, 241Am, 238Pu, 239

•
240Pu, 234U, 235U, and 238U. Results, 

which represent three years since the start of operations in 2000, were 
compared with baseline statistical reference level (BSRL) data 
established over a four-year-long preoperational period. Most 
radionuclides in mice were either at nondetectable levels or within 
BSRLs. The few radionuclides that were above BSRLs included U 
isotopes; and the ratios of some samples indicated depleted U sources. 
Although the amounts of U in some samples were just above BSRLs, 
and since depleted U is less soluble and less toxic (chemical and 
radioactive) than naturally occurring U, the very small levels in the 
mice collected around the DARHT facility grounds are unlikely to 
pose a threat to predators that feed upon them. 

1. INTRODUCTION 

The U.S. Department of Energy (DOE) prepared and issued a Mitigation Action 

Plan (MAP) for the Dual-Axis Radiographic Hydrodynamic Test (DARHT) facility in 

response to a Record ofDecision (USDOE 1995a) for the DARHT Environmental Impact 

Statement (USDOE 1995b). The DARHT MAP documents, in part, the DOE's 

commitment to protect natural and cultural resources during the construction, operation, 

and decommissioning phases of the DARHT facility (USDOE 1996). One of the initial 
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tasks identified in section VIII.A.l. (a) of the MAP mandates measurement of baseline 

concentrations of radioactive and stable materials through the collection and analysis of 

soils, invertebrates, plants, mammals, and birds and animals killed accidentally on Los 

Alamos National Laboratory (LANL) roads near the DARHT facility during the 

construction phase. 

A fmal report was issued in 2001 summarizing all of these environmental data 

collected during the construction phase ( 1996 through 1999) and prior to any operational 

events, thus establishing baseline statistical reference level (BSRL) values for potential 

environmental contaminants in soils, sediments, vegetation, small mammals, birds, and 

bees at the DARHT facility (Nyhan et al., 2001). The BSRL is defmed as the mean plus 

two standard deviations of the data (a 95% confidence level). One portion of this report 

dealt specifically with BSRL values in small mammal (rodent) populations (Bennett et 

al., 2001). Rodents are effective indicators of contaminant presence due to their feeding 

and activity habits (i.e., burrowing). 

The objective of this ongoing monitoring study is to compare concentrations of 

radionuclides in small mammals around the DARHT facility collected from 2001 through 

2003 with BSRLs. These data reflect three years of monitoring since the beginning of 

operations in 2000. 

2. METHODOLOGY 

Rodent sampling took place in August of 2001, 2002, and 2003. Three trapping 

grids were placed immediately north of the DARHT facility firing point: two grids south 

of the main paved road and the third grid north of the road (Figure 1). Each grid consisted 

of 100 snap traps placed approximately 10m apart in a 10 by 10 design. Snap traps were 

baited and set in late afternoon and checked in the early morning. The rodents captured 

were mostly deer mice of the genus Peromyscus and a sample consisted of about five to 

ten mice. Procedures for handling and field processing of small mammals with respect to 

potential infection of hantavirus are given in Mills, et al. (1995) and Biggs and Bennett 

(1995). 

At the laboratory, the samples were placed into 1-L glass beakers and heated to 

collect distillated water for 3H analysis (Salazar 1987). After the collection of sufficient 
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Figure 1: Small mammal trapping areas on both sides of the main road to the DARHT facility. 
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sample, the beaker contents were ashed incrementally to 500°C. The sample ash was 

pulverized and homogenized, placed into 500-mL poly bottles, and submitted under full 

chain-of-custody procedures to Paragon Analytics, Inc., for the analysis of 3H, 137 Cs, 90Sr, 
241 Am, 238Pu, 239

•
240Pu, 234U, 235U, and 238U. All methods of radiochemical analysis have 

been described previously (Bennett et al., 2001). Results for 3H are reported in pCi/mL 

and the other radionuclides are reported on a pCi per gram ash weight basis (pCilg ash). 

To determine the source ofU in mice at the 99% confidence level, the U isotopic 

distribution of 234U and 238U, which for naturally occurring U is one, was assessed using 

the following steps: (1) the difference between 234U and 238U was calculated, (2) the 

squares of their uncertainties were summed and then the square root of this number was 

taken, (3) the 234U and 238U difference was divided by the pooled square root, (4) if the 

result was greater than 3, then it was observed whether the 234U value or the 238U value 

was larger, (5) if the 234U value was larger, then excess enriched U was indicated. 

Conversely, if the 238U value was larger, then excess depleted U was indicated. 

3.RESULTS 

Radionuclide concentrations found in small mammal carcasses collected from 

DARHT facility grounds by year can be found in Table 1. The analytical data reports 

from Paragon Analytics, Inc., are included in Appendices A, B, and C by year. Most 

radionuclides in whole body tissue of mice collected from 200 I through 2003 were either 

at nondetectable levels (where the result is smaller than the total propagated uncertainty 

[TPU]) or within BSRLs. The few radionuclides that were above BSRLs included U 

isotopes, and the ratios of 234U to 238U in nearly 60% of the samples were consistent with 

depleted U. Depleted U, a metal used as a substitute for the enriched U component of 

atomic weapons tested at LANL firing sites, was also detected in soil and vegetation 

samples from around the DARHT grounds (Fresquez 2004). Although the amounts of U 

in some samples were just above BSRLs, and since depleted U is less soluble and less 

toxic (chemical and radioactive) than naturally occurring U (Hanson 1974), the very 

small levels in the mice collected around the DARHT grounds are unlikely to pose a 

threat to predators that feed upon them. 
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Table 1. Radionuclide concentrations (three times TPU) in mice (whole body) collected from within and around DARHT at 

Technical Area 15 from 2001 through 2003. (Bold values are greater than the TPU and BSRL). 

3H 131cs 
Grid/Year {~Ci/mL~ {~Cilg ash~ 

DARHT2001 

G-1, G-2, G-3" 0.06 O.oJ 
(0.41) (0.47) 

DARHT2002 

G-1 0.62 -0.28 
(0.51) (0.68) 

G-2 0.79 0.20 
(0.44) (0.59) 

G-3 0.28 -0.12 
(0.47) (0.72) 

DARHT2003 

G-1 0.64 0.61 
(0.45) (0.98) 

G-2 0.64 0.00 
(0.45) (0.77) 

G-3 0.55 -0.020 
(0.44) (0.84) 

BSRL• 0.63 1.6 

• Areas 1, 2, and 3, respectively, in Figure I. 
bDepleted U. 

90Sr 141Am 
{~Ci!g ash~ {~Cilg ash~ 

1.3 0.0026 
(0.42) (0.0047) 

1.2 0.0017 
(0.66) (0.0060) 
1.2 0.0024 

(0.63) (0.0057) 
l.l 0.0054 

(0.71) (0.0066) 

1.2 0.0021 
(0.45) (0.0039) 
1.6 0.00080 

(0.56) (0.0057) 
2.0 0.0014 

(0.71) (0.0033) 

11 0.77d 

z38p
0 

m,z4op
0 

z3au mu 

{~Cilg ash~ {~Cilg ash~ {~Cilg ash~ (~Cilg ash} 

0.0036 0.0045 0.70 0.061 

(0.011) (0.011) (0.17) (0.026) 

0.0020 0.0011 0.25 0.010 

(0.0053) (0.0044) (0.059) (0.0084) 
0.00070 0.00020 0.17 0.0093 

(0.0045) (0.0045) (0.048) (0.0092) 

0.0000 0.0028 0.50 0.028 
(0.0087) (0.0087) (0.11) (0.018) 

-0.00050 0.0016 0.34 0.014 
(0.0048) (0.0039) (0.090) (0.011) 
0.0022 0.0066 0.67 0.033 

(0.0054) (0.0075) (0.17) (0.017) 
0.0065 0.0030 0.85 0.047 

(0.0053) (0.0036) (0.21) (0.017) 

0.046d 0.6ld 0.22 0.011 

• BSRL is from Bennett et al. (2001) and is based on carcass only (i.e., not whole body which is carcass plus pelt); therefore, these data may be an 

underestimation of a BSRL for whole body. 
dThese BSRL numbers were changed to reflect an outlier sample in the data; thereby reducing these numbers substantially from the original data. 

mu 

(~Cilg ash} 

2.9b 
(0.63) 

0.33 
(0.074) 
0.25b 

(0.066) 
0.74b 

(0.17) 

0.48 
(0.12) 
0.83 

(0.21) 
2.0b 

(0.48) 

0.58 
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APPENDIX A 

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN 

MICE COLLECTED AROUND THE DARHT FACILITY DURING 2001 
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Pv-238 • o.0038 .,..1~o 11) 0.012 

1'11-239 • 0.0045 +1- or~oJIJ I 0.018 

Pu-238 -4.0043 +/- o.Ooe4 0.018 

1'11-239 0.0002 +/- 0.0083 0.013 

1'11-238 0.0028 +/- 0.00!9 0.0092 
-

Units 

pCIIg 

IICI'il 

IICI'il 

pCI/g 

t>CL'o 

IICI'il 

pCIIg 

pCVg 

IICI'il 

pCIIg 

pCIIg 

..... 1ol3 
R..,ortod""' Thurlday, Mln:h 07, 2002 

1!:07:55 

Me1rfx Prep Data 
Balch Analyzed 

lVII A$05337 2112102 

lVII AS0!337 2/12102 

~ A$05337 2/12102 

~ AS0!337 2/12102 

~ AS0!337 2/12102 

~ A$05337 2112102 

1\ah AS0!331 2/131112 

1\ah AS0!331 2/l!m 

AMI AS0!331 2/131112 

lVII AS0!337 2/131112 

AMI AS0!337 2/18102 

-11'11--~~c-M-70) 
IIDC·---(.oP.N->01) 

F1lgtl I 
I 
I 

u 

u 

u 

u 

u .I 
I 

u 

u 

u 

u· 



--....! 

Client Namr. ESHZO_I.AHI. 

Cllont ""''ect "-: Gome, DMHT I-G- 8ompln 

Client Pnlfoct N-

lab cnent S.mple ID TNt 
SlmpleiD 

0201042-1 IH IW-241 

0201042-2 G-2 AM-241 

0201042-3 BG801 IW-241 --0201042-4 ( ~ IW-241 

0201042~ ~1 AM-241 

0201042~ IICJ.C8.01 IW-241 

0201042-7 I.MlM41 AM-241 

0201042-& I.A-08-01 AM-241 

0201042-1 G-157 IW-241 

0201042-10 G-PERM AM-241 

0201042-11 G-3-1 AM-241 

Commentll: 

Dill PacbgaiD: AM0201CU2-1 

u ...................... ...-IIIC. 
LT._,II._ ... __ .,_ ... ....,....,_IIIIC. 
t:!!J·--·~~~--~·~---·­c:#------
c:!:hrtaaon Ane/yfics Inc. 

Sample Results Summary 

t..bor-, ..._ ,..., Analytla, Inc. Pago: 1af2 

PAIW""'Ordor. 0201042 ~.t') . cJ.r f.l '1-\,\A 
~an: 'TIIIndoy. Mmdll17, 2002 

15:21:02 

Nuclide R11u1t +1- 2 a TP~ (f MDC Unlta Matrhl Pntp Date 
Batch Analyzad 

llm-241 o.ooee .,.. 0.0080 0.011 pQig Altto AS05337 211!1102 

Am-241 0.009 .,.. 0.011 0.018 pQig """ AS05337 2115102 

llm-241 O.G031 .,.. 0.007! 0.0047 pCVg Ash AS05337 211!1102 

Am-241 ! 0.002ll .,.. ( ~~h If}' 0.0019 pCVg Alh AS05337 2115102 

Am-241 0.0000 .,.. 0.0024 0.0048 pCVg """ AS05337 2115102 

Am-241 0.002'7 .,.. 0.0044 0.0027 pCIIg Alh AS0!337 2115102 

Am-241 O.G030 .,_ O.OOZI 0.0018 pCVg AIJt ASOS337 211!11112 

Am-241 0.0010 .,.. 0.0081 0.013 pCIIg """ AS05337 211MIZ 

llm-241 o.OOM .,.. oh~lfl 0.0072 pCIIg """ A$05337 211!11112 

Am-241 0.087 .,.. ~~t 3.4 0.0032 pCI.Ia """ AS05337 211!102 

Am-241 0.0101 .,_ 0.0078 0.0097 pCVg """ AS05337 2115102 
l•. oil - ~ 

-li'U·T ___ c-IW-741) 

IIGC----{.-PAI-11111 

Flaga 

u 

u 

u 

LT 

u 

LT 

LT 

u 

LT 

LT 
I 



-00 

CllentHimr. ESIGO.JNL . 

Cllenll'lojlctlflmr. o.nt, tWUiT I ArM 0 !IlDia .,_ 

Lab Client SampleiD Tftt 
Sample to 

0201042·1 G-1 U-ISO 

0201042·1 G-1 U-ISO 

0201042-1 G-1 U-ISO 

0201042-2 G-2 U-ISO 

0201042-2 G-2 U-ISO 

0201042-2 G-2 IJ.ISO 

0201042-3 80801 U-ISO 

0201042-3 BGBOt IJ.ISO 

0201042-3 110801 IJ.lSO 

0201042-4 OSMOl lJ.ISO 

0201042-4 OSMOl lJ.ISO 

Comments: 

Data PacbgeiD: UCJ201042·1 

~:u.- ..... .., .. ....,....,--. 
(:) r:::P·-".,...,,.,._-..,_..,....,....,..-. 
on.-'IWdiiTn-tttall-1---~~-c.a:lf2·-----

Paragon Analyflcs Inc. 

Sample Results Summary 

l.llloo-, ..... : p.._Ano~rt~ca. Inc. 
PAl Wc1ot Ordor: 0201042 

VW_IVI'-"-..- r7 ........ 

Nuclide Rftuli +1- 2 1 TPU MDC Units 

IJ.234 0.100 +1- 0.031 0.1121 pCVg 

IJ.235 0.0010 +1- 0.0013 0.017 pCI/g 

U-238 0.113 +I- 0.032 0.015 pCIII 

IJ.234 0.114 +1- O.D35 0.028 pCIII 

IJ.235 0.018 +/- 0.015 0.1121 ·pQ!g 

\1-238 0.185 .,.. 0.048 0.017 pCI/g 

IJ.234 0.1125 +/- 0.015 0.018 pC"'J 

IJ.235 0.005 +1- 0.011 0.022 pC¥g 

U-2311 0.008 +1- 0.014 0.1127 pCI/g 

U-234 ,/ 0.70 +1- O.lt Q.lt 0.012 pCI/g 

U-235 ·' 0.081 .,_ o.,.O DAb 0.0099 pCI/g 

hgt:1al4 

R.porlad on: ~- Mln:ll 07, 21102 
15:01:55 

Mltrlx Prep Date 
Batch Analyzed 

Alii AS05337 2110102 

Alii AS05337 2110102 

Alii AS05337 2110102 

All> A$05337 2110102 

Alii AS05337 2110102 

Ash AS05337 2110102 

Alii ASOS337 2112102 

Ash ASOS337 2112102 

Alii AS05337 2112102 

Ash AS05337 2112102 

Alii AS05337 :V12102 

-TPU•Ttiii..._.._ ... Mti<J'7C1J 

IIJC----.-M-lWI 

Flip 

u 

! 

u 

LT 

u 

u 

LT 



Sample Results Summary 

Client H- I!SH20JNjL l.allonlclrr,..,., ......... Allar,flca. Inc. 

Cl1ent Prq.et HMM: Glme, llMHt & Ala G .Bial8 e.mpleo 
PAl W .... 0n1or: 0201;: \lrJ\'4 

Kt11AoJI "' ... 
Lab cam s.mpae 10 Tnt Nuclide Rlsult +f- 2 I TPU MDC 

Samp .. ID 1-----o... '?0 
0201042-4 ( e; IJ.ISO U-238 J 2.110 +/- 0.42 Cf3 0.0099 

0201042~ IIGCM-01 II-ISO 0-234 0.0058 +/- 0.0071 0.012 

0201~ IIQ.CM.01 II-ISO U-235 0.0010 +/- 0.0047 0.00911 

0201042~ II<J.CM.01 II-ISO U-238 0.0055 +/- 0.0052 0.00110 

0201042~ IIG-C8-01 II-ISO 11-234 0.0100 +/- 0.0058 0.0056 

0201042~ IIG-C8-01 U-ISO U-235 0.0022 +/- 0.0032 0.0056 
....... 
\0 0201042~ 8Q.ca.o1 U-ISO U43ll 0.0056 +/- 0.0044 0.0058 

0201042-7 I.MlM-01 II-ISO U-234 0.0021 +f. 0.00511 0.012 
-

0201042-7 IM*-01 II-ISO IJ.DI .0.0018 +f. o.oo35 0.00110 

0201042-7 I.A-IJM.lll II-ISO U-238 O.CI032 +f. 0.01152 0.00111 

0201042-1 lA-0&01 IJ.ISO U-234 .0.0021 +/- 0.0033 O.OOA 

Commentt: 

Dati Pickage 1D: U0201042-1 

C:.o· IFI 

~--=-........... ._ 
df--lo ............ ._ ................ ._ 
.,~--YioNiolo-IIIID-1- --~~-W·-----

P8l'llgOtl Anafytlcs Inc. 

Unitt 

pQ"g 

pQ"g 

,cug 

pCI/g 

pCI/g 

pCl/11 

pCITg 

pCVg 

pCVg 

pCLIJ 

pClltl 

l'llgo: 2af4 

ReJIOifed on: ThundiiJ, March ar. 2002 
15:01:56 

Matrlll Prop Date 
Batch Anltyzed 

~ AS05337 21121112 

,..., AS05337 21121112 

,..., A$05337 21121112 - AS05337 2112102 

Aoh AS05337 2112102 

,..., AS05337 21121112 

,..., AS05337 21121112 

,..., o\8011337 211:WZ 

,..., AII05337 21121112 

,..., A$0!1337 21121112 - AS05337 21121112 

-11'11-, ... ,_.._(1oorN80P743) 

-------(1ooM80P..., 

, ... I 

u 

u 

u 

LT 

u 

u 

u 

u 

u 

u 
I 
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APPENDIXB 

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN 
MICE COLLECTED AROUND THE DARHT FACILITY DURING 2002 
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N 
V.J 

ct 

~ -

Los Alamos 
Los Alamos Jlladooal Labaratvry 
Lo1 Alamos, New Mealco 87545 

l"mlt'cl "••nc 
PA12Wf lfi •:·~ ~.t.S~--

? :;.,.::: If - ..t..L 
I> foe Tl•c 

.:ilfbJ.. Jr10 

lilli/dz._ u~oo 

l.rlrlo~ ~I :oo 

DalciTi•c 

I 

CHAIN-OF-CUSTODY RECORD 
Soils and Foodstuffs (7H8i "WiG) 4 5""3 '1--3 

P.I.# (505) 667..0815 'P~ 
RRES-ECO MS M887 

Request the CollowinJ ;analysis: 
~ 

Sample I.CKalianiRcmarks 
~ . . 

113 
...... ·-
••• 
" ~ . c 

Sa•-•• lfa•clllo•bc• i 0 

"''" .. "JII>irl=t 

)II 1-
03ot~ a..: Ill 1'-' 

S'c: ... .-pl,.( s S;-k. \ I c-i~W\111'".-k w ~..o~.e ilo..L01 A. .... ~L_i 
Sc ... ,ft\t. ~ s;~e :1 .\ L( '• 'I 

'~--"' '7 . S'. h .. 3 'I .. .. . ' 1 

Rell .. uiJkd br: ,,.,,.,.,.,. 1 Da1c1Thac Rccci•cd b,.: Ult~t•l•tc 1 ~;:;;~;··~·--· t/afqz.. ,,:lllltto'1 ·;;"A:x:::: I lu/. ;/JI. th,;,;J~JI., ~,,E)c 
MctiiUJ•idl~l hJ! t-JIM••••rr J ·;rr·· I Li;:h'\~~:rrr I l•cb..,tJkd •1: (.11, .. ,., 1 DaoctTr•e llloa:l•col ~r: 1111•••••• 1 

o;;=-eD~B"x I 31 Ol O,SS 
Hf'hlltJUI~hl'tl 11J; h•c.,••••r I DIICfThoc llcccl- r..- ,_._ tJ'' .. ""'"" I DllciTi•c Rc•••ls; 

----------



N 
~ 

I 

Client N..,., ESH20_LANL 

Client Pro)lcl N"""': Mice Project 

Client Project Number: 7H05 WE6G 

Lab Client Sample ID 
Sample tO 

0301187-1 Sample 1 (Area G, slle 
7c) 

0301167-2 Sample 2 (Area G, site 
1,2, 7a 

0301187·3 Sample 3 (Area G, slle 8) 

0301167-4 sample 4 (Aiea G, site 
3a,3b) 

0301167-5 Sample 5 {Slte 1) 

Test 

TRITIUM 

TRITIUM 

TRITIUM 

TRITIUM 

TRITIUM 

~ 0301167-ll I Sampls 8 (Site 2) TRITIUM 

'I 0301167·7 TRITIUM 
L_ 

j 5ample7 (Slte 3) 

Comments: 

Data Package ID: H3L0301167-1 

Qu~ .... : 

U ·Resul:i!ilessll'lanh~lpeCiflcUDC. 

L T • Rnult Is tns CMn ~ UDC, gteMer !han pmple ... MDC. 

Y1-~Yleldlllnconln:II1!10G-11D!t.~Yilldlaaaumed. 

Y2 -~ YW:toutakiedl!la.a hit. 

P~n Analytics Inc . 
..... 

Sample Results Summary 

I.Jiborotory Name: Paragon Analytlcs, Inc. 
PAIWort.Onler. 0301167 

Nuclide Result +I· 2 a TPU MDC 

H-3 8.8 +I· 1.4 0.43 

H-3 1580 +/- 240 2.5 

H-3 2.12 +/- 0.40 0.33 

H-3 150 +1- 23 0.85 

H-3 0.82 +I· 0.34 0.53 

H-3 0.79 +I· 0.29 0.41 

H-3 0.28 +I· 0.31 0.51 

Units 

pCI/mL 

Page: 1 ol1 

Rqorled on: Friday, Februal)' 14, 2003 
13:58:15 

Matrix Prep Date 
Batch Analyzed 

Water LS01560 219103 

pCUmL . Waler LS01560 219103 

pCI/mL Water LS01560 219103 

pCUmL Waler LS01560 219103 

pCLimL Water LS01560 219103 

pCI/mL Water LS01580 219103 

pCi/ml Water LS01560 2/10103 

-TPU· TCUI~Ur'1Ce111in!y(M•PAISOP743) 

MDC· Mrirnlan Detectable Contwltrdon (1M PAl SOP 7091 

Flags 

I 

I 

u_j 



N 
V1 

Los Alamos 
QJ.II OlP). CHAIN-OF-CUSTODY RECORD 

Soils and Foodstuffs ('11181 "WfiG) 
P.l.# (505) 667-0815 

RRES-ECO MS M887 

45""3-=1-3 Los Alamos National Laboratory 
Los Alamos, New Mesko 87545 

l'rttiC'\:'1 Nante 

PA1121tl 

~·:·~~-~ ? ~? _...LL ,,.,. I Titne 

'ill tlo"J.. 0:110 ~ 
I~ I stloz.. ~ I '.oo (14] 
ls<l do~ •I :oo (:J-) -

Nclimtnbhl'd hJ: 't-"••••••rr I llalciThnc 

ll~ 

R•o•n• ""' ''"'"''' "'''''" ~ ''"'" ...,. • .......,.. 
Cs-tn, ~ •. qo, A~ 2<1/ .: _ .: 
f4 eo. 
tl·HO - Uti~ I -ra+.-,./.fi. : : 

I S•mple Na~adN••bet 1 u "llb::a i' /If'" 
Sc. ... t:~l,.e S $'; .\t. \ L-4-MJH,,·~ ... t.tl~w ilopt .. A ... .:""'"'L" 
So ... ,nlt. b '5;h. a ., •• .. 'I 

SQ....a~ '7 · s·~ .... 3 . , .. .. ., 

11'f'Wa~)-.: tli~z. {I :rJI) (ri1 
·-;Jjp I I ::11"&:.'' lllc••t••• I ~;z~Ti··.h /! o?/.1!!... ! •J 5/:.:~"iii:C 

N:.-li'"l•idu.'d hp: td~t•••••r J Uatc/Timc f llcetned ttr: l•i'a-•••r J 1 Rcliaqunhe• by: '"'•"'"~·'" t Oflel"fi•u~ Rccciwcd hr: Cill"•••u I 

H.tlitttiUt~ln·d hy: cut••Utlrr I Di11eiTitnc Rccci•cd nr l.all. hJ: •d.c••f•,,. t ID•Ic/Timc Rero•rl.s: 

l ·--- - ----



Gamma Spectroscopy Results 

Method PAl 713R7 

Sample Results 

Client-: ESH20_LANL 

Client Project Nome: Mice Project 

Client Project Numbor: 7H05 WE6G 

....,._,""='....,."""'""""'1 Semple lbtrlx: AIJh 

Target Nuclide 

Ao-228 

Ago 110m 

Al-26 

Am-241 

Be-7 

Bi-212 

Bi-214 

06-109 

C..139 

C..144 

Co-56 

Co-67 

Co-56 

co-60 

Cr-51 

Co-134 

Co-137 

E~>-152 

Eu-154 

Eu-155 

Fe-59 

1-131 

K-40 -Na-22 

Nb-94 

Dille,.,..._, 13-No¥-02 

Ptep SOP: PAl 739R5 

Prep Balch: GS01778 

Result +I· 2 s TPU 

1.0 +/- 1.5 

0.06 +/- 0.56 

0.07 +1- 0.54 

0.81 +/- o..so 
0 +/- 13 

-25 +/- 7.7 

0.5 +/- 2.2 

-o.4 +1- 5.8 

-o.07 +1- 0.42 

1.3 +/- 2.1 

0.0 +/- 2.3 

-o.15 +1- 0.27 

-o.4 +1- 1.4 

0.61 +/- 0.55 

-35 +/- 45 

-o.11 +1- 0.48 

-o.28 +/- 0.45 

-1.4 +/- 2.7 

0.7 +1- 2.9 

0.15 +1- 0.85 

-1.1 +1- 5.1 

3300 +1- 5700 

48 +/- 17 

-o.20 +/- o.eo 
-o.03 +1- o.eo 
.0.04 +1- 0.43 

Data Package ID: GSS0211D62-1 

Paragon AnafYtics Inc. 

Pogo: 9of 14 

Reported on: ThUrsday, December 19,2002. 
11:52:23 

LllboniDry Nome: P-on Anlllyllca, me. 
PAl-Order: 0211062 

o.te eon- 08-Ault-02 Final Aliquot: 5.648 g 
o.te Analyud: 27-Nov-02 Report Balo: As ReceiW.d 

Anelylical SOP: PAl 713R7 Count Tl- (min.): 1000 

Spoctrum Code: 021283007A Ubnny: FANP.UB 

MDC Reporting Lab QuaiHier 
Units 

2.7 pCUg u 
0.95 pCUg u 
0.93 pCUg u 
0.79 pCUg u 

21 pCI/g u 
13 pCUg u 
3.7 pCUg u 
9.9 pCUg u 

0.70 pCUg u 
3.5 pCUg u 
3.9 pCUg u 
0.47 pCUg u 
2.4 pCI/g u 

0.67 pCUg u 

79 pCI/g u 

0.82 pCUg u 
0.78 pCI/g u 

4.8 pCI/g u 

4.9 pCI/g u 
1.4 pCI/g u 
8.9 pCI/g u 

9500 pCIIg u 

23 pCIIg 

1.0 pCIIg u 
1.0 pCI/g u 

0.74 pCI/g u 
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Gamma Spectroscopy Results 
Method PAl 713R7 

Sample Results 

Client N-: ESH20_l.ANL 

Cl- ~rojec:t -= Mlcel'ralecl 
~PrajociNumber. 7H05WE6G 

~""!"'"!"!~~....,"'l hmple Matrix: Alii 

.,.,.,=:-:o-::------1 0.. Praparlld: 13-Nov-02 
Prap SOP: PAI739RS 

Prap Bllk:h: G$01778 

Target Nuclide Result +I· 2 a TPU 

- .().8 +/- 1.5 

f>lt.23olm 31 +J.. 85 

Pb-212 0.5 +/· 1.3 

Pb-214 0.8 +1- 1.7 

Ru-106 1.1 +/· 5.2 

Sb-124 0.7 +/· 1.8 

Sb-125 .().5 +/- 1.2 

Sc4 0.7 +/- 1.1 

Tl>-227 .().1 +1- 2.1 

Tl>-234 ·1.8 +/- 8.7 

Tl-208 0.78 +I· 0.49 

IJ-235 2.2 +/- 1.6 

~ 1.3 +I· 1.4 

Comments: -u . .._. •• ..., .... ....,...,....uoc • ._.., ... ~lPU. 
Y1-Cbemlcat'YWdllllnGDnll'ai.100.110S. ~'nileS II -..ned. 

vz-~'YIIIIIIMiillldiiiUII!niL 

LT---11-a.nRiqullaec:IMaC,....,theft..,......,_.t.me. 80------· $1-tu:ldli........, ~r~~A:r...-aonll ........... 

Tl~IU:IItltlllllllllcdonll ........ 

R·IU:IdiNt...-.lt'IIIIINa 

Data Package ID: GSS0211062·1 

Paragon Analytics Inc. 

Paue: 1oo114 

Raparted on: Thursday, December 19,2002 
11:52:24 

Llbonotory N-: ...,.gon An8lyllca, Inc. 

PAl-Order: 0211082 

o.t• Colleclall: Q&.Aug-02 Final AllqiiDI: 5.848 g 
0... Analyud: 27-NoY-02 Rapol'la.ls: As RaceiYed 
Analyllc:m SOP: PAl 713R7 Count Time lmln.j: 1000 

Spoclrum Co*: 0212830071\ Ubnry: FANI'.ull 

MDC Reporting Lab Qualifier 
Unite 

2.8 pCUg u 
140 pCi/g u 
2.2. pCi/g u 
2.8 pCI/g u 
8.7 pCI/g u 
2.8 pCI/g u 
2.0 pCI/g u 
1.7 pCI/g u 
3.5 pCI/g u 
14 pCI/g u 

0.75 pCIIg T1 

2.7 pCig u 
2.2 pCI/g u 

-TPII·T..., _ _..,._,AISOP74S) 

loiOC· ........ .,.,..,_~(IMIWIICP101) 
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Gamma Spectroscopy Results 

Method PAI713R7 

Sample Results 

Client-: ESH21lJ.ANL 

Client Pro.led -: Mice Project 

Client ProjeCt Number: 7H05 Yt£80 

Target Nuclide 

Ao-228 

Au-110m 

Al-26 

Am-241 

8&-7 

Bl-212 

Bl-214 

Cd-109 

Ce-139 

Ce-144 

Co-58 

Co-57 

Co-!18 

Co-60 

Cr-51 

Co-134 

Cl-137 

Eu-152 

Eu-154 

Eu-1S5 

Fe-59 

1-131 

K-40 -N,._22 -

Sample-= Ash. 

Dale Pnpa..cl: .13-No>-02 
Pnip SOP: PAl 739RS 

p,.p Blllcl\: G$01778 

Result+/- 2 s TPU 

0.4 .,. 3.6 

0.18 +I· 0.48 

0.38 +/- 0.46 

0.26 +I· 0.53 

4 +/· 11 

2.8 +/- 8.6 

.0.1 +/- 1.9 

-2.2. +/· 5.6 

0.17 +/· 0.43 

.0.6 +/- 2.2 

1.4 +1- 1.9 

0.05 +/- 0.25 

-o.5 +/· 1.1 

0.26 +1- 0.45 

16 +/• 45 

.0.43 .,. 0.44 

0.20 +I· 0.39 

1.8 +1- 2.2 

-o.s +1- 2.4 

0.58 +I· 0.60 

1.7 +/- 3.4 

2000 .,. 5100 

83 +1- 16 

-o.03 +1- 0.48 

0.19 +1- 0.51 

0.02 +/- 0.42 

Page: 11ol14 

Ropol18d on: 'Thlnday, o-nber 19, 2002 
11:52:24 

Laboratory Nome: Pt"'fflon AnatyUcs, tnc. 

PAI-Onltr. 0211062 

ou Col-d: Q8..Aug.Q2 

Dala Analyud: 27 -Nov-02 

.Anelytlc:al SDP: .PA1713R7 

Spectrum Coclo: 021 175008A 

FIMI Aliquot: s.c1 a a 
Report Balla: As Reoolved 

Count Tlmelmln.): 1000 

Llll<ary: FANP.UB 

MDC Rapor11ng Lab Qualifier 
Units 

8.1 pCI/g u 
0.81 pCI/g u 
0.75 pCilg u 
0.88 pCVg u 
18 pCI/g u 
11 pCI/g u 
3.2 pCVg u 

9.5 pCI/g u 
0.71 pCUg u 
3.7 pCI/g u 
3.2 pCVg u 
0.42 pCVg u 
1.9 pCVg u 

0.74 pCVg u 
75 pCVg u 

0.76 patg u 
0.64 pCVg u 
3.6 pCUg u 
4.2 pCI/g u 
1.3 pCVg u 
7.1 pCVg u 

8500 pCilg u 

19 pCVg 

0.83 pCilg u 
0.86 pCVg u 
0.71 pCVg u 

Data PackagaiD: GSS0211062-1 

~::::::~::::::::::::~--------------------------------------------~~~~··uGl:G 
Paragon Analytics Inc. 

28 



Gamma Spectroscopy Results 
Method PAI713R7 

Sample Results 

Client Name: ESH20_LANL 

Client Project Name: Mice Ptoject 

Client l'nlteCt Number: 7H05 WE8G 

~~~~~~~ ~Mmm:~ 

Target Nudlde 

Nb-115 

Pe-234m 

Pb-212 

Pb-214 

Ru-106 

Sl>-124 

Sl>-125 -Tl>-227 

Tl>-234 

Tl-208 

u-235 
Zn-85 

Comments: _,..., 

D8le Pn....-: 1:w.lovo42 
Pnp SOP: PAt 739R5 

Pnp-: GS01778 

Result +I· 2 a TPU 

1.0 +/· 1.3 

22 +I· 71 

0.7 +/- 1.1 

0.58 +/- 0.70 

0.3 +/- 4.2 

-0.1 .,_ 1.4 

-0.13 +/- 0.88 

1.42 +/- 0.95 

1.2 +/- 1.9 

-2.2 +/. 8.4 

0.31 +/- 0.81 

2.7 .,_ 1.5 

-0.7 .,_ 1.2 

U •R-.dl:il._._.,..._~a.tDCcr..., ... t...odlllciTPU. 

Y1·01nic11YIIICI ilft I::IN'OIM10).11C$. o.e11v1 \Wt il.....,_ 
'12•DIIri::IIYIIICI ...... _,.. ....... 

LT •RilluiiiSIIIINn,__..MDC., or-"lbln.,..ll*iiiii=MDC . 

.., ______ _ 
Sl·"*dde~ ................ ....... 

Tl-ftlc::l.a. ............. ...... 

,_.Nuc:t~N-........oe........_ 

Page: 1211114 

Reponed on: Thurldlly, December 19, 2002 
11:52:24 

Uboralafy Name: P1t811011 Anllytlcl, lllc. 

PAIWGrkOnler: 0211082 

D8le Collected: 08-Aug-02 Fl.,.. Aliquot: 5.419 g 

Delli Analyud: 27-Nov-02 Report- 1\a-
Anelyll..t SOP: PAI713R7 Count Time (min.): 1000 

llpeCinRn c-: 021175008A Llllnly: -.ua 

MDC Reporting Lab Qualifier 
Units 

2.1 pCI/g u 
120 pCUg u 
1.8 pOig u 
1.3 pCI/g u 
7.2 pCI/g u 
2.4 pCIIg u 
1.7 pOig u 
1.5 pCIIg u 
3.1 pCI/g u 
14 pCI/g u 
1.4 pCUg u 
2.9 pCI/g u 
2.1 pCI/g u 

-= li'U·T ___ I-PAI8DP743) 

MDC----(-PAIIDP7GII) 

Data Package ID: GSS0211062·1 

;;;:Pa;;;;;;mgon;;;;;;=An;;;a~lytlcs==,nc=. ====:..-------------------------. <• f. J -. '? 
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Gamma Spectroscopy Results 

Method PAl 713R7 

Sample Results 

Client N...,.: ESH20_LANL 

Client Project Nome: Mice Project 

Client Ptoject Number: 7H05 WE6G 

Sample-= Ash 

Dale Prepa...t: 13-Nov-02 
1!-:.:=:::::-:o--··------l PrepSOP: PAI739RS 

Prep Balcll: GS01778 

Target Nuclide Result +I· 2 s TPU 

Ao-228 1.2 +/- 3.8 

AQ-110m .().54 +/- 0.511 

Al-26 0.01 +/- 0.!16 

Am-241 -1A +1- 3.1 

Be-7 4 ·~ 14 

8~212 -5 +/- 19 

~214 0.1 +/- 3.1 

Ccl-109 20 +/- 11 

C.139 0.15 +/- 0.57 

C.144 -1.2 +/- 3.4 

Co-58 0.7 +I· 4.4 

Co-57 0.24 +/- 0.46 

Co-58 -'l.4 +/- 1.9 

Co-60 -'l.25 +1- 0.57 

Ct-51 -28 +/- 53 

Ce-134 0.05 +/- 0.85 

Cl-137 -'l.12 +/- 0.46 

Eu-152 0.2 +/- 2.7 

Eu-154 1.9 ~ 2.8 

Eu-155 1.5 +/- 2.8 

Fe-511 4.8 ·~ 5.1 

.. 131 -3100 +/- 8100 

K-40 n +1- 20 

Mr>o54 -{).33 +/· 0.59 

Na-22 -'l.17 ~ 0.58 

Nb-94 -{).19 ~ 0.46 

Pege: 13ol14 

RoporDd on: Thtnday. o-ntle:" 19, 2002 

11:52:24 

~DIY Name: p_. Analyllca, Inc:. 

PAIWorlcOnler: 0211082 

Dale CDIIectad: 08-Aull-02 Final Aliquot: 2.738 g 

Dale Analyzed: 2T-NoY42 Rllport Basis: As Received 

Analytical SOP: PAI713R7 Count Tlme (min.): 1000 

Spec:tnnn ~: 02071101)108 Ubnry: FANP.UB. 

MDC Reporting Lab Qualifier 
Units 

6.3 pCI/g u 
0.119 pCI/g u 
0.95 pCI/g u 
5.2 pCI/g u 
23 pCI/g .u 
31 pCI/g u 
5.2 pCI/g u 
17 pCI/g 81 

0.95 pCI/g u 

5.7 PCilll u 

7.3 pCI/g u 
o.n pCI/g u 
3.2 pCI/g u 

0.96 pCI/g u 

90 pCI/g u 
1.4 pCI/g u 

0.80 pCI/g u 
4.5 pCI/g u 
4.11 pCI/g u 
4.6 pCI/g u 
8.3 pCI/g u 

10000 pCI/g u 
25 pCI/g 

0.99 pCI/IJ u 
0.96 pCUg u 
0.78 pCIIg u 

~o:ma::P:a:c~ua~a:ID:::G:s:s:o:2:1:106::2:-1:; __ .. -----.------------------------------------~~~oUu28 
Paragon Analylics Inc. 

30 



Gamma Spectroscopy Results 
Method PAl 713R7 

Sample Results 

Client N..,.: ESH20_L.ANL 

Client Pnlject -: Mica Praject 
Client ProJect Number. 7H05 WESG 

S.,.plaM-:Aih 

1---·-··--··----1 Dille Praparad: 1~ 
Prep SOP: PAl 739R5 

Prep Blllcll: G$01778 

Target Nuclide Result +I· 2 s TPU 

Nb-11!1 -4.0 +/- 2.3 

Pa-234m 11 +/- B4 

Pb-212 -ll.B +/- 1.8 

Pb-214 -ll.8 +/- 2.7 

Ru-106 1.6 +/- 5.1 

Sb-124 8.7 +/- 2.2 

St>-125 0.5 +/- 1.1 

So-46 ·1.0 +/- 1.2 

Th-227 1.6 +I· 3.5 

Th-234 8 +1- 18 

Tl-208 0.10 +1- 0.97 

u-235 4.3 +1- 2.6 

Zn-65 -2.3 +I· 2.1 

Comments: -U ~AIIII.eil._...,. ... ..._llfldcMDCcr-.e.nDttaiiCIC:6IIIdTPU. 

V1-a.aat'd.wlllnaoniNII. t00.11ft. au.dlllllwe'VWclil_.... 

Y2·a.MII'dlld~--- ..... 

LT ·Rillull:ll-lhllnRiqll-.d MDC..-ItWI ....... ImC. 80-----­$1-----·-n • ..-. ........... 11....._ 
R·frridclebM......-a...._ 

Pegr.14of14 

Reported on: ~·. Oeeember 19, 2002 
11:52:24 

l..aiJinlory -= Pengon AMiytlca, Inc. 
PAI-Ordor: 0211062 

Dale~ DIMug-02 Fl .... Aliquot: 2.738 g 
lila AnllyZed: 27-Ncw-02 Report-: As ReceiVed 
AnalyiiCil SOP: PA1713R7 Count n-Cmln.): 1000 

Spoclrum Code: 0207llOD10B Ullnly: FANP.UB 

MDC' Reporting Lab Qualifier 
Units 

3.8 pCIIg u 
140 pCIIg u 
3.0 pCIIg u 
4.5 pCIIg u 
8.5 pCIIg u 
2.4 pCIIg T1 

2.0 pCIIg u 
2.0 pCIIg u 
5;7 .. pCI/g u 
27 pCilg u 
1.8 pCIIg u 
4.0 pCIIg Tl 

3.5 pCIIg u 

_, 
TI'U·Taiii_..__._P ... _74l 

MDC· ....... ~~--PAISOP701} 

::oma:::P:sc:~:;•::'D:::G:S:S0:~:1:1~:::1~------------------------------------------~~U~~iUU29 
Paragon Ana/ytic8 Inc. 
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w 
N 

I 

I 

Client Nome: ESH2D_LANL 

Client Profo<:l N ... a: Mice Prcjoct 

CO.nt Profo<:l Number: 7HD5 WE6G 

Lab Client Sample ID 
Sample tO 

0211062-1 Sample 1 (Area G S~e 
7c) 

0211062-2 Sample 2 (Area G Site 
1.2.7a.6 

0211062-3 Sample 3 (Area G Site 8} 

0211062-4 Sample 4 (Area G SHe 
3a,3b) 

0211062-5 Semple 5 Site 1 

0211062-6 Sample 8 Sl1e 2 

Test 

SR_90 

SR_90 

SR_90 

SR_90 

SR_90 

SR_90 

t 0211062-7 Sample 7 Site 3 SR_90 

Comments: 

Data Package 10: SRA0211062-1 -u _......,_._...,.,. __ woe_ 
LT ............... _MOC. ____ MOC. 

~ ~o.na~YW:tii.,CICII'4n:ll .. 1f».1t~. ~Yillelltuaun«<. 

~~;-~~outlldldel'dlmlll. 

ceamgon Ana/ylics Inc. 
w 

Sample Results Summary 

Laboratory NanMI: Parogon Analytlc:s, Inc. 

PAIWori<Onler. 0211062 

Nuclide Result +I· 2 s TPU MDC 

Sr-90 1.46 +/- 0.46 0.47 

Sr-90 1.70 +/- 0.54 0.55 

Sr-90 1.38 +/- 0.45 0.47 

Sr-90 0.95 +/- 0.38 0.48 

Sr-90 1.20 +/- 0.44 0.52 

sr-90 1.23 +1- 0.42 0.46 

Sr-90 1.06 +/- 0.47 0.66 

- --- --- ~---------- --~ 

Units 

pCIIg 

pCIIg 

pCI/g 

pCI/g 

pCI/g 

PCI/g 

P-: 1ol1 

Repor!Dd on: Friday. January o!; 2003 

16:06:00 

Matrix Prep Date 

Batch Analyzed 

Ash SR00265 12112102 

Ash SR00265 12112102 

Ash SR00265 12112102 

Ash SR00265 
I 

12112102 

I Ash SR00265 12112102 

i Ash SRD0265 I 12112102 

pCIIg i Ash SR00265 112/03 
____ _i__ 

-TPU • Tot.l PrDplglt8d ~ { ... PIJ BOP 743} 

UDC. aAWftUm l:llllldltM Cmadnfm (-PAl SOP 10t) 

Flags 

LT 



w 
w 

' 

I 
I 

Client Name: ES1i20_LNIL 

Client Projoct N-: Mica Pmjecl 

Client I'Toject Number: 7H05 WE6G 

Lab Client Sample ID 
SampleiD 

0211062-1 Sample 1 (Aiea 0 SUe 
7c) 

0211082-1 Sample 1 (Aiea o sue 
7c) 

0211082-2 Sample 2 (Area o Silo 
1,2,7&,8 

0211062-2 Semple 2 (Area 0 Sl1e 
1.2.78,8 

0211062-3 Sample 3 (Area G Site 8) 

0211082-3 Sample 3 (Area 0 Sile 8) 

1 0211062-4 1 Sample 4 (Area 0 Slle 
3a,3b) r 0211062-4 Sample 4 (Area G Site 
3a,3b) 

0211062-5 I Sample 5 Site 1 

Test 

PU.ISO 

PU~SO 

PU~O 

PU~SO 

PU~SO 

PU-lSO 

PU~SO 

PWSO 

PU·ISO 

,._ 
0211082-S Sample 5 Site 1 PU-ISO 

I 
0211062-6 Sample 6 Site 2 PWSO 

Comments: 

Data PackageiD: PU0211062-1 

.... _...., 
U ·Raall-.e. ..... tpdlcMDC. LT·-·---IIOC.----MDC . .,, ~a.imlcaiYIIId•k'ICCI"'tfttlll1-.1101o. ~YIII41t_.... 

r.z-~----· 
Pallgon Analytics Inc. 

c:... 
(. .. 
C,_j 

Sample Results Summary 

loboratory Name: Paragon Analytlcs, Inc. 
PAIWorl< Order: 0211062 

Nuclide Result +/- 2 s TPU MDC 

PL>-238 0.119 +/- 0.021 0.0028 

PL>-239 0.066 +/- 0.013 0.0011 

PL>-238 0.082 +I· 0.011 0.0011 

PL>-239 0.080 +/- 0.()12 0.0035 

PL>-238 0.0008 +1- 0.0030 0.0085 

PL>-239 0.0177 +/- 0.0087 0.0038 

PL>-238 0.0114 +/- 0.0039 0.00088 

PL>-239 0.172 +/- 0.027 0.0020 

PL>-238 0.0020 +/- 0.0035 0.0088 

PL>-239 0.0011 +1- 0.0029 0.0059 

PL>-238 0.0007 +/- 0.0030 0.0022 

Units 

pCI/g 

pCI/g 

pCI/g 

pCI/g 

pCI/g 

Poge: 1 of2 

Repor1ed on: Monday, January 08, 2003 
08:59:18 

Matrix Prep Dale 
Batch Analyzed 

Ash AS05973 12120/D2 

Ash AS05973 12120/D2 

Ash AS05973 12120/D2 

Ash AS05973 i 12120/D2 
i 

I Ash AS05973 I 12120/D2 

pCI/g I Ash AS05973 12120/D2 

pCI/g Ash AS05973 i 12121102 

pCI/g Ash AS05973 j 12121102 

pCI/g Ash AS05973 I 12121102 
I 

pCI/g Ash AS05973 12121102 

pCI/g Ash AS05973 I 12121102 

-TPIJ.T .... __ (.-PAI80P143) 

MX · ..._...DIImlbleecn::.neon( ... ~SOP7'01) 

Flags 1 

u 

LT 

LT 

u 

u 

u 
-



w 
.j:o. 

' 
I 

' 

Client Nome: ESH20_LANL 

Client Project Name: Mic:e Project 

Client Project Number: 7H05 WE8G 

Lab Client Sample ID 
SampleiD 

0211062-6 Sample 6 Site 2 

0211062-7 Sample 7 Site 3 

0211062-7 SIIIT1Jl)e7SIIe3 

Comments: 

Data PackageiD: PU0211062-1 

a.-: 
u ._.. .......... _,_MlC. 

Teat 

PlJ.ISO 

PU-ISO 

PU-ISO 
--

LT·_,Io ........ ._...,IIDC.,_._ ...... _MlC. 
Y1 • c:heniUI Ylllld 1e ~ anrdal 1D0-11ft. QuanthiM 'l'lllltct It ...-.d . .,._;;;;......,_,..., __ 

c::· 
P~gon Anafytics Inc. 

c:.· ..... 

Sample Results Summary 

Laboratory Homo: Pangon Analytl.., Inc. 
PAl Wort< order. 0211062 

Nuclide Result+/· 2 s TPU MDC Unlta 

Pu-239 0.0002 +/- 0.0030 0.0050 pCI/g 

Pu-238 0.0000 +/- 0.0058 0.0042 pCI/g 

Pu-239 0.0028 +I· 0.0058 0.0042 pCI/g 
_, 

--

Pogo: 2of2 

Reported on: Monday, Janu8ry 06, 2003 
08:59:18 

Matrix Prep Date 
Batch Analyzed 

Alh A$05973 12121/02 

Alh A$05973 12121102 

Ash AS05973 12121/02 

l 

-· TPU ·Tala!~ t.n.1IW)' (-. PAl SOP 743) 

I.IX::·IA"**ttno.tw::llbii~( .. PAISOP709. 

Flags 

u 

u 

u 



~ 
VI 

I 

Client Nome: ESH2D_LANL 

Cllont Project Name: Mlct Projecl 

CHent Project NunDr. 7H05 WE6G 

Lab Client SampleiD 
Sample 10 

0211062-1 sampo 1 (Amo G Sle 7c) 

0211062·2 Sample 2 (Amo G Sle 
1,2,7o,8 

0211062-3 Sample 3 (Aroa G Slit 8) 

0211062-4 Sample 4 (Ana G Slit 
3a,3b} 

0211062-S Samphi5Sfto1 

Test 

AM-241 

AM-241 

AM-241 

AM-241 

AM-241 

'II 0211062-6 Sample 8 Silo 2 AM-241 

I 0211082-7 Sample7Sie3 AM-241 

Comments: 

Data PackageiD: AM0211082-1 -u p "-"'" .... '*'.,..,...~MDC. 

Ll~_..18 .... lwiR...,..r.dMDC.~Iharl ..... sp«::k:MDC. 

n,..a.nk:ll Y'iiN 111n c::Grtn~~tt11JG.11n. QwdltiiM Yilklll UIUlMCL 

~~YIIWII!Utlia.,_.lmll. 

~gon Ana/ytics Inc. 

t..J 

Sample Results Summary 

Laboratory Namo: Pongan Anolytlcs,lnc. 
PAl Worll 0n1or. 0211062 

Nuclide Result +f. 2 s TPU MDC 

Am-241 0.0156 .,. 0.0040 0.0015 

,.,.241 0.0343 ~- 0.0096 0.0015 

,.,.241 0.0082 +1- 0.0053 0.0074 

,.,.241 0.099 .,. 0.0111 0.0023 

,.,.241 0.0017 +/- 0.0040 0.0025 

,.,.241 0.0024 +1- 0.0038 0.0081 

Am-241 0.0054 +I· 0.0044 0.0027 
··--· -------

Units 

pCIIg 

pCUg 

pCI/g 

pCIIg 

pCIIg 

pCUg 

pCUg 

Poge: 1 of 1 
RepcM1ed on: Monday, January Of!, 2003 

08:59:18 

Matrix Prep Date 
Batch Analyzed 

""" ASOSIJ13 17128102 

Ash ASOSIJ13 17128102 

""" ASOSIJ13 17128102 

""" ASOSIJ13 12128102 

""" AS05IJ13 12128102 

Ash AS051173 17128102 

Ash AS05973 17128102 

-TPU. Tatai~UIICeiWnty(MePNSCP74!) 

IIIOC·Uinblwn~~t-ePAI90P~ 

Flags 

LT 
u. 
u 

u 

u 

u 

LT ll 



t.;.l 
0\ 

( 

' I 

( 

I 

I 

CHen! N .... : ESH20_LANL 

Client ProJect Name: Mice l'nlject 

Client Project Nl.mbor: 7H05 WE8G 

Lab Client Sample ID 
SampleiD 

0211062-<1 5ampla 4 (Area G SRe 
3o.3b) 

0211062-5 Sample5SIIa 1 

0211062-5 SampleS Site I 

0211082-5 SampleS Slla 1 

0211082-6 Sample B Slo 2 

0211082-6 Sample 8 SRe 2 

0211062-6 Sample 6 SRe 2 

Test 

U-150 

U-150 

ll-150 

U-ISO 

ll-ISO 

U-ISO 

U-ISO 

1
11 

0211082·7 Sample 7 Sfte 3 U-ISO 

" 0211082·7 Sample 7 Sfte 3 U-150 

l/_0211082·7 -
5ample7 Sfte3 U-150 

... -----

Comments: 

Data Package ID: U0211062-1 

-U -R .... ila..llanlhaumpleapecllcMDC. 

LT .Q,.,Is'-s...,.. R~MtX:.a~han RmPitspecl'k:MDC. 

Y1~'t\eldlt-lncon\Jd.t100-11'"'. ~'t"Wd ............ 
V2~VWdouttw.dnwnllmb. 

fllaagon Analytics Inc. 

Sample Results Summary 

Labo.,.lory Name: Parogon Anolylh;s, Inc. 

PAl Worll Ordor: 0211062 

Nuclide Result +/- 2 s TPU MDC 

U·238 0.133 +1- 0.022 0.0027 

U-234 0.248 +I- 0.039 0.0048 

U-235 0.0101 +1- 0.0058 0.0068 

U-238 0.329 +1- 0.049 0.0033 

U-234 0.166 +1- 0.032 0.0051 

U-235 0.0093 +I· 0.0061 0.0059 

U-238 0249 +I· 0.044 0.0023 

U-234 0.491 +I- O.OTB 0.0098 

U-235 0.028 +I· 0.012 0.010 

U-238 0.74 +1- 0.11 0.0078 

L____ --- ------- ---

Units 

pcVg 

pcvg 

pCI/g 

pcvg 

pCVg 

pcvg 

pCVg 

pCVg 

pCVg 

pCVg 

Page: 2 of2 

Reported on: Monday, Januory 06, 2C03 

08:59:18 

Matrix Prep Date 
Batch Analyzed 

Ash AS05973 12121102 

Ash AS05973 12121102 

Ash AS05973 12121102 

Ash AS05973 12121102 

Ash AS05!J73 12123102 

Ash AS05973 12123102 

Aoh AS05973 12123102 

Ash AS05973 12131102 

Ash AS05973 12131102 

Ash AS05973 12131102 

-- ·- -- -

............. 
TP\J.T ......... _.,_i-PAIEOP7<0) 

MDC· Minlnun ~bill Concerltrdon (IN PAl SOP 708) 

Flags j 

LT 

_j 

J 
I 

I 

J 



APPENDIXC 

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN 
MICE COLLECTED AROUND THE DARHT FACILITY DURING 2003 
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\0 

Los Alamos 
Los Alarms National LaboraJory 

Los Alanm, Hew Maico 8754S 

ProjmN•mc 

·--:~~ i I M&. ...... Jc. 
Samplers (ligiUIUU'<J) 

I it~!l--Jtl~ 
Date limo 

g}ll 1~3 ~-·vOAM 

'j/t;}-/1> 3 ~- ··~ tltVI 
I q /,":lio.'l 'I PC A-M 

'9/.n /i>.~ ~:co .4-.4-1 
'i/ nla l ·r= Atft 
8/ni~>J -g:~ A~ 

--;j:nlo·\ 1}".:10 AM 

Datcmmc 

CHAIN-OF-CUSTODY RECORD 

Soils and Foodstuffs (7H05 WE6G) 
P.I. # (505) 667- 0815 
RRES-ECO MS M887 

oqr'ltcS 

Request the following analysis: Sunple W:aticniR<morks 

A,_,:PVI .5,.. 90 
()at'M / p-_·)·.JL~>~~""-''...t) Mt'c~ 

IJo(1.. 
Cs n~ h 

ko £-1 fr+U.(e4.k..+d) )! .qu ~i•<. ruholc. l>o"f 

Sample Namc/Nuni>cr , .-r M 1'r ~ (l\M \ Geew~ }. 
1\) " D .M G •· ,Q.. -1-- .PI* ..,tt-lft'lt ' 

fL' J IJM Gr;J~ I '·w~~A..J 
v·o .. .,t..+ A .. o4- --r:Ir AJ( llJ DAfzf.&'r lw.W-wt".~k .~ 

-~ 
()...,~..~ A a.~-+ -rn:. AJ dl. ~ n •· c~r 

J,).JDM br•d 3 (l.,,L...L. Attc:.4 ro::: IJ (); 0~ II 1\ (4~ 

f\'1 "il ¥V t" --n 3lf0 
~ 

r.:A BJC.,; G ,-; ..t l Fr··o t,., M-u,o... (a,.,~tc.,-o.=J B~"t.l•-\ 
~6~~ , .... lrJ. r.r; · J 1,.. ... Mr!j"- C. ""·''-o1w..J) t'~) 

I 
~~~~r-

.,... 
Frn" I•\ MP.sa C &,, ft.., r.~v •• JTfi:..~."u \...r.n. · ' 

)JW<. "' . J <2./~ 'r-~ (.p~ fV..-' Fr. 'O>lt.l )il,s..__ C8A"'-'«tJ•~ .. ,;JLj~~q,~~ 
\.._/ ~ 

D;h~.;,;,,., ~lA.~. .. ;t(/)C, 

lA,.., .:Z'f' _.e. v.2 J!Jt!.iht.. ~s tJ'f~ I 

:rsotL, .::J·CZ.P/r'lt •. L 

l~o I I ! ()-01 ~/-. (... 
5rq0 -:; {).fJbft../ .. t.. 

Datcfl1mc Rclinquisbed by: (r/gfumul!) ?12t? Rcl~uisbed by: (ri&nmw<) Recd~ed by. (Jf.IIUJI~trr) 

7flludtfi~· jqJgfD3 ;vo 1./-.1. ~u-...·~ ;.)f;.'f !0;.,/_$ r1a0¥ 
Relinquished 6y: (sl'""'"'"l 

;;~ O~tN rmc1-AtJ R"cHnquishcd by.(~) O.t<ITime Received by: (<fg......,.) 

H;mex: 
Relinquished by. (lipat..,.) Date/Time Received for Ub. by: lJignaturt') Date/Time Rcmorb: 

-- -L---



.J>.. 
0 

' 

Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: ESH20_LANL 

Client Prcject Name: Small Mammals 

Client Pro)ect Number. 7H02 COFW 0361 1000 

Lab Client Sample ID Sample 
SampleiD Type 

o.t6t188-1 OMGRID2 Sample 

0404111&-2 OM GRID! Sample 

I 1---· 
iOMGRID3 04041158-3 Slnl>le 
I 

04041811-4 BKGGRID1 Sample 

0404fM-5 IBKGGRfD2 Sa"""" 
.-· I 0404186-e iBKGGRID3 S..ple 

Comments: -

Data Package ID: h3w0404186-1 -U -ResuhiSiessU...hi.,.Pell)ltdftcMX:. 

LT ·Ran tslen hn ReQulstecl MDC. IJ'NliW fa1 ~ spec:llc: MDC. 

Y1·~YIIidillncontrd.ttC.11Mo. OJin&WWYieldls.......S. 

Y2. Chetric:eiYieldautskleddaullln'ib. 

Nuclide 

H-3 

H-3 

H-3 

H-3 

H-3 

H-3 

M • Tlw nquested M:IC .as td m!!l . 

.a-The~MDCwasnatmet.buthl~dvltyi:I~U..U.~I.IDC. 

Date~: Tuesday, JL.Ile 01, 2004 

0 
c;;:. 
t::> 
w 

Laboratory Name: PIIJIIgon Analytlca 

PAl Wolk Order: 0404188 

Q"-\.\~\1>"-
Result +/- 2 s TPU MDC 

0.64 +/- 0.30 ,J 0.44 

0.64 +/- 0.30 J 
I 

0.44 

o.ss +t- 0.29 1 i-i 0.44 

- .. 0+/- ~~~-- -I 
0.44 

--
0.19 +/- 0.27 0.44 

I 

-0.15 +/- 0.26 i 0.44 

I 

Paragon Analytic:& 
lfMS Vart.ion: 15.0%.\A 

Units 

pCihrl 

pCVml 

pCVml 

pCihrl 

pCVml 

pCVml 

Page: 1 of1 

Reported on: Tuesday, June 01, 2004 
8:19:51 AM 

Matrix Prep Batch Date 
Analyzed 

UQU1D 3H040527-1 5131/2004 

UQIJID 3Hl40527-1 513112004 

UQUID 3H040527-1 513112004 
I 

UQVID 3H04U527·1 I 513112004 
I 

LIQUil 3HIM0527 -1 513112004 

L 
LIOIJIO I 3H040527-1 l M11200t 

-""' TPU-Totai~Uncatal~(seePAJSOP743) 

UX·IIil'litrvmOeledlblc~f-PAISOP7ot) 

BDt. • aeo. OclediClf1 Llml 

Flags I 
I 
I 

LT I 
u I 

i u 
I 

u 
! 

Page 1 of1 



Gamma Spectroscopy Results 
PAI713 Rev8 

Lab llllme: P11raaan Anlllytlca 

Work Order Numlolr: 0404185 

Sample Results 
~ .. 

Client N...,.: ESH20_LANL 
G~~"'-

ClleniProjKIID: Sman Mammela 7H02 CDFW 0361 1000 

Ubnry: USGS 

CASNO 

10045-97-3 

Comments: 

~ .. : 

llulplo Matrix: ASH 
Prep SOP: PAl 739 Rev 8 

Dollw COIIectecl: 12-Aug-03 
Dale ,.,.,..racl: 07-May-04 
Dollw AnlllpH: 1 !5-May-04 

Prap Botch: GS040507-1 

QCIIIItchiD: GS040507·1•1 
Run ID: GS040507·1A 

Count 11me: 1000 mlnulao 
Rtlport Baals:""-

Target Nuclide Reeult +I· 2 a TPU MDC 

Cs-137 0.61 +I· 0.65 J 1.05 

Flllll Aliquot: 3.74 g Prep_,,.._ 
Mollllurwl%1: NA 
Routt Unlll: pCIIg 

File-: 040753004A 

Lab Qualifier 

U.M 

U -"-'tiJ ... thlntht .... ..-cMDCOI ... DWIIWUIOdllldTPU 

'f1·o.nc.IYflldlllnconhi81100.11K. ~"nnldta...,..a. 

V2•Chelric:IIYWtt--.dMIIuiiiiNtl. 

LT-~11'-'.,_.___,..cx:,.,-._ .... ~MDC. 
.o-TM......-.uoc-nc~nwt.buttM,...... 

10 .__.. QIIIIIIJP1INIID8C:Ciftle~ 

18-HucldlktMIII'ation lftd#Qr...,utdonll .......... 

dwr,b ...... u.nCM"''ICCMd MDC. 
M•1'-,..,....IIIDCM1nolfl'lll -TPU- T«** ~Unc:MIIntriMI PAI80P 1'43. 

MDC • Mlninun~eanc:.nntlon ( ... PAl SOP 701) 

BDL. • BekNr DNc:llon Una 

Data PackagaJD: GSA0404185-1 

Dollw Printed: Friday, July 02, 2004 

n ......... ~talilnllllhM. 
R·Midldthn__...B,......,_ 

G·~dal'llltrdltlerattym~nllwt1~cllCidenllty. 

Paragon Ana/ytics 
UMS- 5.0311A 

41 
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Gamma Spectroscopy Results 
PAI713 RevS 

Lab Namo: Paragon Analytlca 

Work Onler Numbar: 0404185 

Client Name: ESH20_LANL 

Sample Results 

CDoniPro)ect ID: Smlll Mlmm ... 7H02 CDFW 0381 1000 

Sample Malr1x: ASH FIMI Aliquot 2.94 g 
PNp BOP: PAl 739 Rev 8 

lie'- Collected: 12~3 
lie'- Prepuad: 07 -May-04 
lie'- Analyud: 15-May-04 

Pntp Botch: GS040507·1 
QCBalchiD: GS040507·1·1 

Run ID: GS040507·1A 
Count Time: 1000 minutes 

Report Bull: As-

Pntp llule: As Received 
Molalure(%): NA 
Reeull Unlla: pCUg 

Ubnuy; USGS File Name: 040888001A 

CAS NO Target Nuclide Result +J. 2 a TPU MDC Lab Qualifier 

10045-97.,"1 Co-137 

Comments: __ .,.., 
U -"-ut!:ts ... u.nu.a...-IP8CiflcUCCarleaa.nta~.uac:tltedTPU 

Y1-~YieldllinCCI'IW'DIII: 1f».1ti)IA. . .._,..wt'fllldtllll&tr*l. 

Y2 •0\emcll Yleld...--deiUI.,., 

L T • ReMit tlleU 1Mn fteQLested MX:. DIWtef !!WI Mri1M IPKiftc limC. 

U3-Tho~MDC-notmet.ht1he~ 
actMtyts grut~trthen "'repoftlld wee. 

Y·ThefiiCII,Iatedl.mC..st'IOI:INL -· TPU • TOIII PlapeQIIId IJrDrtalnly ca- PAl SOP7G) 

..:X: ·MlnlnunDelec.WbltCorw:enlr8tion(seePAIS0P701) 

BDL.- a.low o.tdon .... 

Data PackageiD: GSAD404185-1 

Dat. Prtnt.cl: Friday, July 02, 2004 

0+/·0.51 0.85 

SQ._...,, ___ _ 
St·Hudlde~ 8lldlar quantltdoft ........ 

n-~~~~ ....... 
R-Nudldlr.~a~. 

G • a.rr.-..., dll'lerl by men tt... 1511'1 d LCS dimity. 

Paragon Analytics 
UMS V-: II.038A 

42 
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Gamma Spectroscopy Results 
PAI713Rev8 

Sample Results 

Ublunne: Pongon Analyllca 

Work Order Number: 0404185 

Cllonl Nome: ESH20_LANL 

CllaniProject ID: Small Mammala 7H02 CDFW 0381 1000 

Ubr.ry: USGS 

... ' !lomple Mlllrlx: ASH 

· ·"! ...... SOP: PAI739 Rev 8 
Data CoUoctecl: 12-Aug-03 
.,. .. , .......... ,07~ 

Data ~d: 15-May-04 

...... Botch: GS040507·1 
QCBotchiD: GS040507-1-1 

Run ID: GS040507-1A 
Count n""': 1000 m..,._ 

ReportBaols: Ae-
Flnol Aliquot: 5.45 g 

Prep Bula:AI Received 
Molstu,.(%):NA 

-un Unlls: pCIIg 
File N...,.: 040677D07A 

CAS NO Target Nuclide Reault +I• 2 II TPU MDC Lab Qualifier 

" 10045-97-3 C&-137 l .0.02 ,.. 0.58 J 

'\....__/ 

Commenta: -· U -,_,.II .... ._. .. 8lqlte __., MCC .,.._ lhlfl tn11 eaoculldTPU 

Y1-o-a!Yialdllktanrol.t100o11CW.. ~Yilldll......:l. 

"''2•Qwrical'\111doutllde .... -. 

LT • Aed:lilt..IWI--- MDC, ..... ._...,...-:flcamc. 
U3.n.,....._.IIDC ... notmlt.bul .. ~ 

actMly -~ .... 1hettrpOI'illd MDC. 
w-n.,.....-c~amc-nolnt. -TPU·TcDI~\Jnc:llltMIIyCIMPAI80P743} 
UDC·YI'*fllnDrllfc:ll&llrll ~(let PAISOP701} 

IDL•BekMDIIKIIotlUirit 

Data Package ID: GSA0404185-1 

0.96 

IQ-----­SI·Nui:II·IIWIIIbllon llndlclrqud'-'onl$........_ 

n-Nwi:IOOidDnllftC:IIOnll~. 

R-Nt.ddllt....edeclll ... ._ 

G-~.-..rycUIJ.-a~mcnlhln1ftooiU::S-.ny. 

u 

Data Prlnlocl: Frlday, Jlif 02, 2004 Paraf1011 Analytics 
UMS -: 5.lJ38A 

Page 3of6 
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Strontlum-90 Analysis by GFPC Sample Results Summary 

Client Name: ESH20_lANL 

Cllont Prvjod Name: Small Mammals 

Client Profecl Number. 7H02 COFW 0361 1000 

Lab Client Sample ID Sample 
SampleiD Type 

Nuclide 

~ J 
0404185-1 OMGRID2 $ample Sr-90 

~, 
0404185-2 DMGRID1 Sample 

04041~ DMGRI03 Sample 

0404115-<1 BKGGRI01 Sample 

040'185-S BKGGRlD2 San-c>le 

04041~ BKGGRID3 Sample 

---~--~---

Comments: 

Oats Package 10: SR0404185-1 __ , 
u ·RftutlislessrtwlttesarTlll•spedfiellmC. 

Lf-RIIIItdtlaa..hn~IIIX:.great8'tt...alfl)letpedfleMOC. 

Y1· "*'a~ Y1eldlslnall1ll"cciM100.11D'Io. Clulntltallv. Y'lllldilas.sum!d. 

vz. a.mc.~ Yield outside' defa* amrs. 

Sr-90 

Sr-90 

Sr-90 

Sr-90 

Sr-90 

~---~ 

U-ftoe~Mx:-nol.,..._ 

M3-lle~MDCMtSnolnwl..bultherep:rted.:Ntyls~hntt.~MDC. 

Laboratory Name: Poragon Ana1ytlcl 
PAl Work Order: 0404185 

Q~t,~~ 

Result+/· 2 s TPU MDC 

1.57 +1- 0.37 I 0.06 

1.24 +/- 0.30 I 0.06 

1.96 +/- 0.47 J 0.01 

1.34 +/- 0.32 0.07 

1.54 +/- 0.37 0.06 

1.68 +/- 0.40 0.06 

Units 

pO/g 

pO/g 

pCI/g 

pO/g 

pCllg 

pCVg 

~- - L__ __ 

Page: 1 of1 

Reported on: Thursday, June 24, 2004 
4:56:53PM 

Matrix Prep Batch Date 
Analyzed 

ASH SR000802-1 811~ 

ASH SRII40602-1 ell~ 

ASH SRD40602-1 e/171200( 

ASH SRD40602-1 e/171200( 

ASH SR040602-1 e/17/200( 

ASH SR040602-1 e/171200( 

-TPU ·Tobit Prqagsled Unc:ertal!dr (see PAJ SOP 7-43) 

MX:- MnlrrumDIIectatlte ~ (Mt PAl SOP 709} 

BOl • BelOW Detedlon U1rit 

Rags 

Y2.M3 

Y2,M3 

Y2,M3 

---~ 

Date P~:- Thulllday, June 24.2004- -~-~- ~ Paragon Analytics - Page 1 of 1 
0 UMSV- S.037A 
0 
0 

""" 
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Isotopic Plutonium By Alpha Spectroscopy Sample Results Summary 

Clr.nt Nome: ESH20_1ANL 

Client Project Name: Sman Mammals 

Client Pro)ecl Nu-. 7H02 CDFW 0361 1000 

Lab Client SamplaiD Sample 
SampleiD Type 

00041115-1 DMGRJD2 -
04041115·1 DMGRID2 Somple 

Nuclide 

Pu-238 

Pu-239 

----
04041115-2 OM GRill Sample 

CWIM1ft5..2 OM GRID I Sample 

I 0404105-3 DMGRJD3 -f---
0404185.'1 OMGRID3 Sanple 

001041~ BKGGRID I -
04041~ BKGGRIDI -
00104185-6 BKGGRID2 Sample 

---

Comments: 

Oats Package ID: Pu0404185-1 

Oullftnlfllp: 

U ·RIIIUIIa ... thanl'll.,..:t~•l!'ldkamt. 

LT • ~lllelslha!R8quesaed ..mc....,.lhlnSM'IHapedftc foiJC. 

Y1·ett.riCII!YiddSi'ltQ'Ibdii100.11Ko, Q.canlitalive'Yiefdl$....,_. 

V2-~Yield011bictedelaltllln'ltl. 

Pu-238 

Pu-239 

Pu-238 

Pu-239 

Pu-238 

Pu-239 

Pu-238 

---

u-n.~amc-naena 

MJ-~~MDC.,nalrN!I,butthttep:llteda£hii)'ISWIM!!rihMINreporfedUOC. 

~rfnted: Friday, June 18. 2004 

= 
0 ... 

-

L.abonlloty Name: ,....gan Anatytlca 

PAIWori<Ordor: 0404185 h/ ~~ 
O:+\~~ 

Result+/- 2 s TPU MDC 

0.0022 +/- 0.0036 J 0.0054 

0.0066 +/- 0.0050J 0.0054 

-~0005 :;. 0.0032 J 0.0089 

0.0016 +/- 0.0026 J 0.0038 

0.0065 +/- 0.0035 ~ 0.0028 

0.0030 +/- 0.0024 J 0.0029 

0.0010 +/- 0.0017 0.0009 

0.0030 +/- 0.0021 0.000!1 

0.0008 +/- 0.0019 0.0011 

L_ ·- --

Paragon Analytics 
UMS Verwkn: 5.031A 

Units 

pCllg 

pCllv 

pCllg 

pCllv 

pCI/g 

pCilg 

pCI/g 

pCL'g 

pCI/g 

----

Page: 1 ol2 

Reported on: Friday, June 18, 2004 
6:33:17 AM 

Matrix Prep Batch Date 
Analyzed 

ASH AS040602~1 8/1312004 

ASH --· 811312004 

ASH ~-· 811312004 

ASH --· 811312004 

ASH A$040002-1 811312004 

ASH ASI>W002-I 8/1312004 

ASH AS040002-1 811312004 

ASH --· 811312004 

ASH A$040602-1 811312004 

- --- -- -~---

-TPU • Taal Pn:Jpaga*l lh::ertalntr tsee PAl SOP 743) 

NDC ·ll:nm..wnonc:tdlle Ccnc;amdon {.-PAl SOP 101) 

BDL·IIetowDeiiiCIIOI'Il..11'111 

Flags I 
u 

LT 

u 

u 

LT 

LT 

LT 

LT 

u 
--

Page 1 ol2 
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Isotopic Americium By Alpha Spectroscopy Sample Results Summary 

Client Name: ESH20_LANL 

Client Project Nomtt: Small Mammals 
Client ProJed Number. 7H02 COFW 03611000 

lab Client Sample ID Sample 
~ SamplaiD Type 

~185-1 OMGRI02 SanPe 

~185-2 OM GRID I SanPe 

~185-3 DMGR103 Sample 

0404185-4 BKGGRI>1 s~ 

~185-li BKGGRI02 5amplo 

~~~ BKGGRJ03 Sample 

-

Comments: 

Data PackageiD: Am0404185-1 

~rWFII.p: 

U ·AeUIISiesathln11e_,.espacilclllC. 

LT- RMaJt t1 1es. fW\ Requested Mle, ~ hn •"lN spec;rc MDC. 
Yt ·Chemca!VI8dislnoonln:lllll:100-1101ft. ~YIIIIdbaa..rnad. 

'I'2•Chen"iCIIVlelde...tsl&Mdnullllmt:l. 

Nuclide 

Am-241 

Am-2.f1 

Am-241 

Am-241 

Am-241 

/un..241 

lii·Then!lq!JelledM:lC*IInol:n.l 

M3-ltllrequestedMDC1111!11$nol:rnel.bUtlhe~adi'tlfyis~thlt'llhe,..,._,MDC. 

Date Printed: Friday, June 18, 2004 

0 
Q 
Q 
0 
0 ... 

Laboratory Heme: Paragon Anal)'llc:s 

PAl Work Onlar: 0404185 jJ- ol 

Q"-1~-\~ 
\ 

Result+/· 2 s TPU MDC 

0.0008 +/- 0.0038, 0.0057 

0.0021 +/- 0.00261 0.0038 

o.oo14 +/. o.oo'121 0.0037 

0.0014 +/- 0.00'12 0.0037 

0.0008 +/- 0.0020 0.0038 

0.0007 +1- 0.0017 0.0033 

PartJgon Analylics 
LIMS v..-: 5.031A 

Units 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

Page: 1 of 1 

Rep0f18<1 on: Frltlay, June 18, 2004 
8:34:41 AM 

Matrix Prep Batch Date 
Analyzed 

ASH AS040002-1 011312004 

ASH ASo40602-1 &'13'2004 

--~---

ASH ASG40802-1 011312004 

ASH AS040602-1 011312004 

ASH ASO<Oe02-1 011312004 

ASH AS040e02-1 011312004 

Atat~r~Mat~tn: 

TPU-Total~\hlertltln1y( ... PAtSOP743) 

MX • .... lrn.~m ~ canc.ntrdon [-PAl SOP 101) 

!Q.•a.JcM"DDllc:aonl.Jrril 

Rags 

u 

u 

r--
u 

u 

u 

u 

Page 1 of 1 
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Isotopic Uranium By Alpha Spectroscopy Sample Results Summary 

Client Name: ESH20_LANL 

Client Project Name: Small Mammals 

Client Projoct Number: 7H02 CDFW 0361 1000 

Lab Client Sample ID Sample 
SampleiD Type 

0404185-1 DMGRID2 Sample 

0404185-1 OMGRI02 s.,p~o 

0404185-1 DMGRI02 s.nplo 

0404185-2 OMGRI01 Sanplo 

04041!5-2 OM GRID 1 Sample 

0404185-2 DUGRI01 Snplo 

0404185-3 OMORI:) 3 Sample 

0404185-3 OMGR103 Sample 

0404185-3 DMGRI03 Sample 

Comments: 

Date PackageiD: U0404185-1 __ , 
U -AeUIIIIesltt.nNUft'1)iespedftcMDC. 

lT • RniJt tse.s f'lan Requested MlC, wat- hn un1M IIPidtc:NDC. 

Y1 -Cherricll Ytelcl II WI add at1~11K. auanw.IM Yield is~. 

Y2- CNtncll Yield oMidt c:tera.* ....... 

.... Tht,...,..UJC.esndlft!JI. 

Nuclide 

U-234 

U-235 

U-238 

U-234 

U-235 

U-238 

U-231 

U-235 

U-238 

ID·lherequesleCIIMDC- ndmst. but 11erecat.:leci>Alyllar-wlhln .. ftPC1111dMDC. 

Dale Prlnted: Friday, June18. 2004 
0 
0 
0 
0 
0 
b. 

Laboratory Name: P-on Analytlcs 

PA1Wor1t o.-: 0404185 ~00, 
(t\4 ~Ji 

Result +/- 2 s TPU MDC 

0.67+/-0.11 ' 0 

0.033 +/- 0.011 " 0.005 

o.63 +1- o.14 I 0 

0.342 +1- 0.060 J o.cos 

o.ot39 +1- o.oo14 I 0.0084 

0.476 +/- 0.082 ' 0.008 

o.ss +/- o.14 I 0 

0.047 +/- 0.011 J 0.004 

2.00 +/- 0.32 .J 0.01 

Paragon Analytics 
liMS v..-: 5.oo1A 

Units 

pCI/g 

pCI/g 

pCI/g 

pCIIO 

pCilg 

pCI/g 

pCIIO 

pCIIO 

pCIIg 

Page: 1 of2 

Ropooted on: Fr1day, June 18, 2004 
6:36:o2AM 

Matrtx Prep Batch Date 
Analyzed 

ASH AS040002-1 8/H/2004 

ASH AS040802-1 111141<1104 

ASH ASIM0002-1 111141<1104 

ASH I.S040802·1 111141<1104 

ASH ASO«MMI2-1 111141<1104 

ASH AS040602-1 111141<1104 

ASH AS040802-1 1111412004 

ASH ASo401102-1 111141<1104 

ASH AS040602-1 111141<1104 

-TPU·TDIII~~(Seaf'AIBOP743) 
..X::-fAollm.mOII8ctable~ C• PAl SOP701) 

BDl.· 8etow Detedlan Un1t 

Flags 

Page 1 of2 
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This report has been reproduced directly from the 

best available copy. It is available electronically 

on the Web (http·/fwww.doe.goy/brid®). 

Copies are available for sale to U.S. Department 

of Energy employees and contractors from: 

Office of Scientific and Technical Information 

P.O. Box62 
Oak Ridge, TN 37831 

{865) 576-8401 

Copies are available for sale to the public from: 

National Technical Information Service 

U.S. Department of Commerce 

5285 Port Royal Road 
Springfield, VA 22161 
(800) 553·6847 


