R R ool

MARCH Maschn 2000 axe
LIBRARY COPY

LA-13704-PR
Progress Report

Approved for public release;
distribution is unkmited.

Radionuclide Concentrations in Vegetation
at the Los Alamos National Laboratory
in 1998

Los Alamos

NATIONAL LABORATORY

Los Alamos National Laboratory is operated by the University of California
for the United States Department of Energy under contract W-7405-ENG-36.

RO

9799




Edited by Hector Hinojosa, Group CIC-1

This is the first report in this series.

An Affirmative Action/Equal Opportunity Emplayer

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither The Regents of the University of California, the United States
Government nor any agency thereof, nor any of their employees, makes any warranty, express
or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by The Regents
of the University of California, the United States Government, or any agency thereof. The
views and opinions of authors expressed herein do not necessarily state or reflect those of
The Regents of the University of California, the United States Government, or any agency
thereof. Los Alamos National Laboratory strengly supports academic freedom and a
rmrdm’sﬁght!opublish;asaninsﬁmﬁm,howm,tmlabommydosnatendarsethc
viewpoint of a publication or guarantee its technical correctness.




LA-13704-PR
Progress Report

Issued: March 2000

Radionuclide Concentrations in Vegetation
at the Los Alamos National Laboratory
in 1998

G. J. Gonzales
P. R. Fresquez
M. A. Mullen
L. Naranjo, Jr.

Los Alamos

NATIONAL LABORATORY
Los Alamos, New Mexico 87545




Radionuclide Concentrations in Végetation
at the
Los Alamos National Laboratory in 1998

G. J. Gonzales, P. R. Fresquez, M. A. Mullen, and L. Naranjo, Jr.

ABSTRACT

This report summarizes and evaluates the concentrations of *H,
Bics, 28py, 22M0py 2Am, MSr, and total U in understory and
overstory vegetation collected from Los Alamos National Laboratory
(LANL), its perimeter, and regional background areas in 1998.
Comparisons to conservative toxicity reference value “safe limits” were
also made. The arithmetic mean LANL radionuclide concentrations in
understory were 501 pCi L for *H, 0.581 pCi-ash g” for *'Cs, 0.001
pCi ash g for Z*Pu, 0.008 pCi ash g for 23924%py, 0.007 pCi ash g™ for
1A m, 1.46 pCi ash g for *Sr, and 0.233 pg ash g™ for total uranium.
The mean LANL radionuclide concentrations in overstory were 463
pCi L™ for *H, 1.51 pCi ash g for *’Cs, 0.0004 pCi ash g™ **Pu, 0.008
pCi ash g for 2***Pu, 0.014 pCi ash g for *'Am, 1.97 pCi ash g™ for
%Sr, and 0.388 pg ash g’ for total uranium. Concentrations of
radionuclides and total U in both understory and overstory vegetation
at LANL generally were not statistically higher than in perimeter and
regional background vegetation (a = 0.05). The exceptions were LANL
H > perimeter *H (understory) and LANL *H > background °H
(overstory). All maximum radionuclide concentrations were lower
than toxicity reference values. With the exception of total U, the
relationship between contaminant concentration in soil vs. vegetation
was insignificant (¢ = 0.05). Generally, as the concentration of total U
in soil decreased, the concentration in vegetation increased. This held
true for both understory and overstory and regardless of whether data
were separated by general location (LANL, perimeter, and
background) or not. There was no apparent relationship between
contaminant concentrations in understory vs. overstory.



L INTRODUCTION

U.S. Department of Energy (DOE)
requirements established the need to monitor
biological organisms (“biota”) and other
environmental media for contaminants
related to the operation of DOE sites
(USDOE 1991). As part of the
Environmental Surveillance Program at the
Los Alamos National Laboratory (LANL),

samples of air, water, soil, sediments, -

foodstuffs, and biota are collected on an
annual basis and analyzed for radiological
constituents in an effort to determine the
impact of Laboratory operations on the
surrounding environment (LANL 1995).
One important component of this program is
the assessment of vegetation (USDOE
1991).  Vegetation is the foundation of
ecosystems because it provides a usable
form of energy and hutrients. Because of
this, vegetation serves as a means by which
contaminants can enter biological pathways.
Plants contain rédionuclides that settle from
“global fallout,” i.e., foliar deposition, that
settle after resuspension with soil, and, to a
lesser extent, that are absorbed by plémt
roots (Whicker and Shultz 1982).
Consequently, monitoring radionuclide
concentrations in vegetation over time is
important to understanding the nature of

radionuclide transport via food chains and to

understanding the dynamics of radioactivity
in the environment at nuclear facilities.
With ecoiogical risk assessment becoming
an important issue at LANL and other DOE
sites, information such as this will also be
helpful to establishing coefficients of
contaminant transfer between trophic levels
that are specific to each site so that accurate
radiation dose estimates can be made
(Whicker and Schultz 1982, Calabrese and
Baldwin 1993, EPA 1998‘).

The sources of most radioactive
élements detected in the environment are
fallout produced by nuclear wéapons testing
(Klement 1965), the bumn up of satellite
power sources in the atmosphere (Perkins
and Thomas 1980), reactor accidents
(Andersson and Roed 1994), and common
minerals in the earth's crust (Whicker and
Schultz 1982). '

include planned or unplanned releases of

More localized sources

radioactive gases, solids, and/or liquid
effluents from nuclear weapons research and
testing facilities such as LANL (USDOE
1999).
Radionuclide
vegetation at LANL have been monitored

concentrations  in

sporadically, usually in relation to a
particular LANL facility or operation
(Fresquez et al. 1999, Wenzel et al. 1987,
Hakonson et al. 1973). This report presents,



summaﬁzes, - and evaluates the
concentrations and distribution of tritium
CH), cesium-137 (**’Cs), americium-241
(241Am), plutonium-238 (mPu), plutonium-
239/240 (*°*°Py), strontium-90 (*°Sr), and
total uranium (U) in understory and
overstory vegetation samples collected
“onsite” at LANL, along LANL’s perimeter,
and from regional background locations in
1998. The vegetation sampling locations
correspond to soil saniplihg locations also
monitored . in the Environmental
Surveillance Program (Fresquez et al. 1996).
This document reports (1) raw data and
arithmetic means for the above-mentioned
radionuclides and total U for the three
general locations (onsite, perimeter, and
regional background) and (2) correlation
coefficients for soil vs. vegetation

radionuclide concentrations.

I. METHODS

In late July and early August of
1998, a total of 25 samples each of
'understory vegetation (composited) and
overstory vegetation (shoot tips; by species)
vegetation were collected. Sample locations
are identified in Figure 1 and corresponded
to soil surface sample locations where soil
was collected at ‘thc same time. New

Mexico state plane coordinates for each

sample location are identified in a document
by Fresquez et al. (1996). Specifically, the
number of samples collected were 10 onsite,

and three regional

10  perimeter,
background.

Specific onsite sampling locations
avoided Solid Waste Management Units
(SWMUs)—any discernible site at -which
solid and/or liquid wastes have been
routinely and systematically ‘released (e.g.,
waste tanks, septic tanks, sumps, firing sites,
burn pits, material disposal areas [like Area
G at LANL], and outfalls). Instead, the
majority of onsite stations were located
close to, and, if possible, downwind from
major facilities and/or operations at LANL
in an effort to assess vegetation that may
have beén contaminated as a result of air
stack emissions (there were approximately
140 stacks at LANL in 1994 that could emit
radionuclides) (McNamara 1995) and
fugitive dust (e.g., the resuspension of dust
from SWMUs).

The locations of the perimeter
stations, located within 4 km (2.5 mi) of the
Laboratory, are intended to determine the
downwind conditions of the inhabited areas
to the north (Los Alamos’ North Mesa,
Sportsman’s Club, and airport area) and east
of the Laboratory (White Rock [east of San
Dldefonso Pueblo land] and Tsankawi (in
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Bandelier National Monument [BNM]).
Additional samples were collected on the
west (Forest Service land across from TA-
8/GT site) and south (BNM across from TA-
49, Frijoles Canyon in BNM, and south
State Road 4) sides of LANL to provide
comprehensive coverage.

Regional (“background”) sampling
stations were located in the three major
drainages in northem New Mexico
surrounding the Laboratory: Rio Chama,
Embudo, and Otowi; Cochiti and Bernalillo;
~and Jemez. All regional stations are over 15
km (9 mi) from the Laboratory and are
beyond the likely range of significant
impacts from Laboratory operations; thus,
these areas were used to establish
"background" levels of radionuclides that
can be attributed to naturally occurring
radioactive materials and/or to worldwide
fallout (LANL 1995).

Samples of overstory and understory
vegetation were collected and submitted
(unwashed) to an environmental chcmiétly
group at LANL for the analysis of *H, 1¥Cs,
Z8pu, B92M0py, Ngr, 2Am, and total

uranium. These elements were selected on

the basis of their history of use at the
Laboratory, activity, and decay mode (half-
life) (LANL 1995).

consisted of Pinus edulis, Pinus ponderosa,

Overstory samples

or Juniperus spp. Site differences did not
allow sampling of the same overstory
species at each sampling station, however,
overstory vegetation data were grouped by

species across sites and analyzed to assess

. the influence of species on radionuclide

concentrations and there were mnone.
Overstory vegetation samples consisted of
trée-shoot tips approximately 2.5 to 5.0 cm
(1to2in.)in length at 1.3t0 1.6 m (4to 5
ft) above soil level. Understory vegetation
samples consisted of composited grass
subsamples collected from 10- by 10-m (32-
by 32-ft) plots. Radionuclide analysis of
unwashed samples generally consisted of
alpha spectroscopy (*%pu, 2***py, 21 Am),
gamma spectroscopy (**’Cs), and liquid
scintillation (*°Sr and *H). The specific
procedure can be found at
http://cst.lanl.gov/docs, or in hardcopy
within the LANL document LA-10300-M,
Vol. I, Method ANC325 - 331, R.0O
(Gautier 1986). Total uranium was analyzed

by kinetic phosphorescence analysis.
Examination of box plots and
Wilcoxon Rank Sum tests (non-parametric,
one-sided) (Gilbert et al. 1995) were used to
radionuclide
concentrations between onsite LANL

assess differences in

stations versus perimeter and regional
background at the 0.05 probability level



(Gilbert 1987).

relationships radionuclide

between
concentrations in soil vs. understory
vegetation, soil vs. overstory vegetation, and
understory vs. overstory vegetation across
sites and within LANL were also examined
using non-parametric descriptive statistics
and tested using the Kendall’s Tau test.
Finally, maximum understory radionuclide
concentrations were compared to
conservative toxicity reference values
(TRVs) (LANL 1998) that are considered
“safe levels” below which impacts to plants

will not occur.

III. RESULTS

The measured and arithmetic mean
concentrations for onsite, perimeter, and
regional background stations are in Tables 1
(understory vcgetaﬁon) and 2 (overstory
vegetation). Raw data in the original
analytical reports are appended (Appendix
A).

Nonparametric descriptive statistics
and results of the Wilcoxon Rank Sum tests
generally indicated that there were 1o
differences in radionuclide concentrations
between the sites. The exception was
statistically higher (p = 0.02) concentrations
of *H in onsi-te understory vegetation than

perimeter understory vegetation and in

The significance of

onsite overstory vegetation compared to
background vegetation (p = 0.01). The
mean °H concentration in LANL understory
vegetation was 501 pCi L compared to 144
pCi L in perimeter understory vegetation;
however, there was overlap between
The mean °H
concentration in LANL overstory vegetation

was 463 pCi L' compared to -63 pCi L'in

respective interquartiles.

background overstory vegetation with no
overlap of interquartile ranges. |
With site differences generally
absent, the need to assess the influence of
radionuclide

concentrations between sites (i.e., determine

overstory  species  on
whether species effects confounded the
influence of sample locations) is diminished.
Nevertheless this issue is of scientific
interest, therefore we combined data by
overstory species across two sites (onsite
and perimeter) and tested for significant
differences. No differences were detected in
radionuclide concentrations between Pinus
edulis and Pinus ponderosa.

Significant probability values (¢ =
0.05) indicated a possible negative
correlation in total U concentration between
soil and overstory vegetation across all sites.
Plots also showed a similar, but weaker,

relationship in understory vegetation.



Table 1. Concentration of radionuclides in understory plants sampled from within and around LANL.

totU  Uncer- 0gr Uncer- B1cg Uncer- #8py Uncer-  py  Uncer-  #'Am Uncer- M Uncer-

LOCATION : (gashg') tainty (pCiashg') tainty (pCiashg") tainty (pCi ash g') tainty (pCiashg') tainty (pCiashg!) tainty (pCiL™") tainty
Regional Background Stations:
Embudo 0.4000 0.04 3.170 0.56 0.500 0.75 0.0033 0.0011 0.0054 0.0018 0.0060 0.0026 -310.0 620
Cochiti 0.1600 0.02 0.970 0.24 0.370 0.56 -0.0006 0.0011 0.0019 0.0015 0.0032 0.0014 60.0 650
Jemez 0.1600 0.02 2.100 0.36 -0.170 0.1 0.0004 0.0011 0.0009 0.0012 0.0032 0.0032 1110.0 720

Mean  0.2400 2.080 0.233 0.0010 0.0027 0.0041 : 286.7

(SD) 0.1386 1.100 0.355 0.0020 0.0024 0.0016 736.6
Perimeter Stations:
Otowi 0.1500 0.02 2.140 0.58 0.430 0.65 0.0047 0.0025 0.0988 0.0087 0.0042 0.0045 -130.0 630
TA-8 (GT-site) 0.0500 0.01 1.660 0.46 0.450 0.68 -0.0020 0.0009 0.0025 0.0015 -0.0013 0.0028 140.0 650
Near TA-49 (BNM) 0.1000 0.01 3.500 0.66 0.370 0.55 0.0013 0.0016 0.0029 0.6015 0.0002 0.0027 1500 650
East Airport 0.1700 0.02 3.600 0.88 0.380 0.57 0.0009 0.0014 0.0063 0.0022 0.0022 0.0025 -20.0 640
West Airport 0.1900 0.02 1.190 0.65 -0.300 0.11 0.0012 0.0012 0.0095 0.0025 -0.0036 0.0016 2100 660
North Mesa 0.0500 0.01 15.390 4.68 0.130 0.2 0.0005 0.001 0.0012 0.0013 -0.0012 0.0026 280.0 660
Sportsman’s Club 0.3200 0.03 4.210 0.86 -0.130 0.11 0.0178 0.0094 0.0145 0.0098 0.0257 0.0086 380.0 670
Tsankawi/ PM-1 0.5400 0.05 2.410 0.29 0.220 0.32 0.0024 0.0013 0.0103 0.0023 0.0081 0.0035 180.0 660
White Rock (East) 0.7000 0.07 3.710 0.35 0.390 0.58 0.0017 0.0026 0.0035 0.0022 0.0084 0.0027 . -300.0 620
San lidefonso 0.3600 0.04 2.720 0.28 0.330 0.5 0.0044 0.0019 0.0083 0.0027 0.0069 0.0021 550.0 680

Mean 0.2630 4.053 0.227 0.0033 0.0156 0.0050 144.0 652

(SD) 0.2172 4.099 0.255 0.0054 0.0295 - 0.0084 245.8
o] :
TA-16 (S-Site) 0.1000 0.01 1.820 0.34 1.060 1.58 -0.0005 0.0015 -0.0013 0.0017 0.0037 0.0039 10.0 700
TA-21 (DP-Site) 0.7300 0.07 1.120 0.28 0.360 0.54 0.0013 0.0018 0.0267 . 0.0042 0.0017 0.006 580.0 730
Near TA-33 0.1400 0.01 1.760 0.49 1.110 1.67 -0.0007 0.0017. 0.0050 0.0022 0.0084 0.0085 390.0 720
TA-50 ' 0.3800 0.04 0.540 0.29 0.410 0.61 0.0034 0.0018 0.0045 0.0019 0.0050 0.0028 490.0 730
TA-51 0.2800 0.03 2.430 0.36 1.010 1.62 0.0006 0.0009 0.0041 0.0017 0.0086 0.0033 310.0 710
West of TA-53 0.4800 0.05 1.400 0.27 1.310 1.97 0.0000 0.0000 0.0052 0.0021 0.0017 0.0023 270.0 710
East of TA-53 0.1300 0.01 1.620 0.37 0.140 0.2 -0.0006 0.0045 0.0094 0.0056 0.0140 0.0128 130.0 700
East of TA-54 0.1400 0.01 2.360 0.48 0.250 0.37 0.0012 0.0024 0.0180 0.0041 0.0081 0.0068 1310.0 780
Potrillo Drive/ TA-36 0.0900 0.01 0.950 0.34 0.480 0.11 -0.0014 0.0028 0.0074 0.0039 0.0057 0.0083 780.0 740
Near Test Well DT-9 0.0400 0.01 1.150 0.38 0.380 0.56 0.0007 0.0033 0.0032 0.0034 0.0096 0.0116 1300.0 770
R-Site Road East 0.1500 0.02 1.390 0.41 0.180 0.27 0.0032 0.0033 0.0092 0.0036 0.0116 0.0114 210.0 710
Two-Mile Mesa 0.1400 0.01 0.990 0.37 0.280 0.42 0.0002 0.0023 0.0054 0.0033 0.008t1 0.0076 230.0 710

Mean 0.2333 1.461 0.581 0.0006 0.0081 0.0072 500.8

(SD) 0.é024 0.568 0.417 i 0.0015 0.0075 0.0038 428.1




Table 2. Concentration of radionuclides in overstory plants sampled from within and around LANL.

TotU

Uncer-

08¢

Uncer-

137Cs

233Pu

239,240Pu

Uncer- Uncer- Uncer- MAm Uncer- °H Uncer-

LOCATION (ugashg') tainty (pCiashg?) tainty (pCiashg?) tainty (pCiashg") tainty (pCiashg) tainty (pCiash g") tainty (pCiL") tainty
Reaional Background Stations:
Embudo 0.52 005 21200 0.32 0.480 0.72  0.0009 0.0012 0.0023 0.0014 00023 00022 80 650
Cochiti 0.35 0.04  1.8300 0.3 0.520 0.78  -0.0003 0.001 00024 0.0013 00069 00019 -70 640
Jemez 0.25 0.03 23000 0.34 0.170 026  0.0019 0.0015 0.0026  0.0016  0.0048 0.002 -200 630

Mean 0373 0.04 - 2.0833 0.32 0.3%0  0.5867 0.0008 0.0012 0.0024 0.0014  0.0047 0002 633 640

(SD) 0.137 0.2371 0.192 0.0011 0.0002 0.0023 140.1
Perimeter Stations:
Otowi 0.23 0.02 45900 0.58 0.290 044 00000 O 0.0076  0.0032  0.0054 0.0042 190 660
TA-8 (GT-site) 0.14 0.01 0.2700  0.35 0.540 0.81  -0.0008 0.0016 0.0045 0.0026 -0.0031 0.003 200 660
Near TA-49 (BNM) 0.25 003 09200 0.36 0.510 077 00020 0002 00078 0.0036 0.0107 0.0066 960 710
East Airport 0.36 0.04 3.1700 0.44 0.610 082  -0.0010 0.001 0.0053 0.002 0.0101 0.0044 240 660
Waest Airport 022 002 24700 0.45 0.440 066  0.0180 0.0039 0.0213 0.004 0.0005 0.004 300 660
North Mesa 0.16 002 25500 0.48 0.200 0.3 -0.0006 0.0012 0.0046 0.0025 0.0011 0.0032 130 650
Sportsman's Club . 0.23 002 = 57500 1.05 1.240 1.86  0.0009 0.0013 0.0000 0 0.0138 0.0056 190 660
Tsankawi/ PM-1 0.42 0.04 22800 0.25 0.690 104  0.0010 0.0012 00040 0.0016  0.0035 0.0034 190 660
White Rock (East) 0.5 0.05 20000 0.28 1.140 171 -0.0001 0.0017 0.0045 0.003 0.007  0.0031 410 670
San lidefonso 0.56 0.06 24100 0.36  -0.360 0.1 -0.0004 0.0014 0.0224 0.003 0.0175 0.0046 -10 640

Mean 0.307 2.6410 0.530 0.0019 0.0082 0.0067 280

(SD)  0.145 1.5972 0.456 0.0057 0.0075 0.0064 262
Onsite Stations:
TA-16 (S-Site) 0.14 0.01 11600  0.47 2.370 3.56  0.0009 0.0034 0.0013 0.004 0.0212 0.0084 90 700
TA-21 (DP-Site) -~ 045 0.05 02700 0.32 1.800 2.71 0.0031 0.0022 0.0175 0.0039  0.0057 0.0041 60 700
Near TA-33. 0.39 0.04 43800 0.47 0.930 139 -0.0004 0.0006 0.0056 0.0021. -0.0008 0.003 280 710
TA-50 0.68 0.07 07500 0.27 1.060 1.6 0.0000 0 0.0095  0.0031 0.0067 0.0066 370 720
TA-51 0.83 0.08 22300 0.34 0.470 0.71 0.0030 00021 0.0100 0.0027 0.0101 0.0061 80 700
West of TA-53 0.33 0.03 04400 0.47 1.410 212 00013 0.0024 0.0089 0.0039 0.0178 0.0081 950 750
East of TA-53 0.58 0.06 34700 0.34 8.320 1248 0.0012 00011 0.0033 0.0017 00194 0.0051 170 710
East of TA-54 0.38 0.04 45000 0.54 0.300 0.46  0.0000 ] 0.0257  0.0068 0.0378 0.0158 1530 790
Potrillo Drive/ TA-36 0.49 0.05  2.6000 0.4 0.080 012  -0.00t5 0.0032 0.0047 00034 -0.0019 0.0165 290 710
Near Test Well DT-9 0.2 0.02  2.6700 0.5 0.390 0.58  -0.0023 0.0046 0.0100 0.0063 0.0842 0.01657 250 710
R-Site Road East 011 0.01 0.5900  0.71 0.570 086 00024 0.0051 -0.0010 0.0063 0.0066 0.0133 1180 770
Two-Mile Mesa 0.07 0.01 0.5600  0.59 0.370 0.65  -0.0028 0.0027 0.0035 0.0035 0.0145 0.0132 310 710

Mean 0.388 1.9683 1.506 0.0004 0.0083 0.0143 463

(SD)  0.236 1.5574 2.252 0.0020 0.0073 0.0126 483




Maximum understory vegetation
radionuclide concentrations were converted
to units dry wt for comparison to TRVs in
"LANL (1998) which were derived as shown
in LANL (1999).
ratios of 0.1 and 0.08 (ash/dry) (Fresquez

and Ferenbaugh 1999) were used for

Moisture conversion

understory and overstory vegetation,
respectively. Maximum concentrations
were total U-0.0730 pg g'- dry; *°Sr-0.243,
¥1Cs-0.131, Z*Pu—0.197, *****Pu~0.00045,
and *'Am-0.00056 pCi g'-dry; and ’H-
1,300 pCi L''. Al of these levels were
below the TRVs, most being several orders

of magnitude below the TRVs.

IV. DISCUSSION

Fewer differences were detected in
vegetation tﬁan have been typically found in
soil (Fresquez et al. 1996). Two statistically
higher concentrations of H in onsite
vegetation were observed. This result has
been previously attributed to Laboratory
operations and agrees with soil data
(Fresquez et al. 1996). Elevated levels of H
have been historically reported in soils
within Laboratory lands—mostly from
SWMU areas (Purtymun 1973, Purtymun et
al. 1980, Fresquez et al. 1999). The
sampling location “East of TA-54,” which is
next to Material Disposal Area G, had the

highest 3H concentration for both understory
and overstory vegetation. This agrees with
previous studies on vegetation (Fresquez et

al. 1999).
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Appendix A

CST Analytical Reports of Radionuclide Concentrations
In Vegetation Samples
From 25 Environmental Surveillance Sampling Locations
in and Around the Los Alamos National Laboratory

Regional Background Stations, Perimeter Stations, LANL Onsite Stations
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Table A-1. Legend to “Customer ID” Codes on Analytical Results Reports

Code

US - understory vegetation
OS - overstory vegetation

E — Embudo Regional Background (control) site
C — Cochiti Regional Background (control) site
J — Jemez Regional Background (control) site

Perimeter Stations

1 — Otowi

2 - TA-8 (GT-site)

3 — Near TA-49 (BNM)
4 — East Airport

5 — West Airport

6 — North Mesa

7 — Sportsman’s Club
8 — Tsankawi/ PM-1

9 — White Rock (East)
10 — San Ildefonso

Onsite Stations

11 - TA-16 (S-Site)

12 - TA-21 (DP-Site)

13 — Near TA-33 -

14 -TA-50

15 -TA-51

16 — West of TA-53

17 - East of TA-53

18 — East of TA-54

19 — Potrillo Drive/ TA-36
20 — Near Test Well DT-9
21 — R-Site Road East

22 —~ Two-Mile Mesa

14



24-Feb-1999 11:00 LOS ALAMOS NATIONAL LABORATORY
: CST Analytical Chemistry
Analytical Results Report

Page 1 of 3 -

L300

Requester Name: PHIL FRESQUEZ - Customer Cost Code: 7C2000WEG6G30000000 Due Date: 17-FEB-99

Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS

Requester Phone: 667-0815 Logged by: LBRANCH

Requester Fax #: 667-0731 Analytical Service Agreement #:

CUSTOMER SAMPLES |,
»

Sample Id TaskId Customer 1d Component Result Vilue Uncertainty nits ualifier
200082900 300191742 108 U 0.23 0.02 vg/g.
200082902 300191747 1-US U 0.15 0.02 ug/g
200082903 300191752 205 u 0.14 0.01. uglg
200082904 300191757 2-US u 0.05 0.01 ug/g
200082905 300191762 308 U 0.25 0.03 ug/g
200082906 300191767 3-US U 0.10 - 0.0 ug/g
200082907 300191772 408 U 0.36 0.04 uglg
200082908 300191777 4-Us u 0.17 0.02 ug/g
200082909 300191782 508 U 0.22 0.02 ug/g
200082910 300191787 5-US U 0.19 0.02 uglg
200082911 300191793 605 U 0.16 0.02 ug/g
200082912 300191797 6-US U 0.05 0.01 ug/g
200082913 300191802 708 u 0.23 0.02 ug/g

#kkd PFINAL REDORT #hw&
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wokdskokdok kR CQT QUALITY ASSURANCE REPORT ot et e o ofe o o

BLIND QC

Result QC QC- QC QcC
Ciistomer Id  Task Id Component Value Uncertainty Unlts Vahie Uncertainty _units Evaluation
200082914 300191805 U 0.29 0.03 ug/g 0.30 0.030 ugl/g IN CONTROL
OPEN QC

Result QC QcC QC QcC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.38058 300200510 U ' 10.37 1.04 ug/L 10.1 1.0 ug/L IN CONTROL

#%%% FINAL REPORT *w#w
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Page 3 of 3

_ N7

Analyst Review Team Leader QA Officer

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

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

##k% FPINAL REPORT #*###




03-Mar-1999 08:37 LOS ALAMOS NATIONAL LABORATORY

Page 1 of 3
CST Analytical Chemistry Q.
Analytical Results Report }
<
Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C200WE6G300000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: . 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Madil Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: APODACA
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample 14 Task Id Customer Id  Component Result Value Uncertainty Units ualifier
200082901 300191903 7-US U 0.32 0.03 ug/g
200082925 300191908 8-08 . u 0.42 0.04 ugl/g
200082926 300191913 8-US U 0.54 0.05 uglg
200082927 300191920 9-08 U 0.50 0.05 ug/g
* 200082928 300191923 9-US u 0.70 0.07 ug/g
200082929 300191928 10-08 4) 0.56 0.06 ug/g
. 200082930 300191934 10-US u 036 0.04 ug/g
200082931 300191938 E-OS U 0.52; 0.05 ug/g
200082932 300191943 E-US U 0.40 0.04 ug/g
200082933 300191948 c-os U 0.35 0.04 uglg
200082934 300191953 . C-Us U 0.16 0.02 ugl/g
200082935 300191959 J-08 U 0.25 0.03 ug/g
200082936 300191963 J-US U 0.16 0.02 uglg

**%% PINAL REPORT ####
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Page 2 of 3 R

ok o o o ool e e o ok o CST QUALITY ASSURANCE REPORT oot skok ok ekl

BLIND QcC

_ Result QC QC- QcC QC
Customter id  Task Id Component Yalue Uncertalnty Units Value Uncertainty _units Evaluation
200082961 300191971 U 0.28 . 0.03 ug/g . 0.26 0.026 ug/g IN CONTROL
'OPEN QC

Result . QC QC QC QC

Customer Id Task Id Component Value Uncertainty Units Value - Uncertainty  units Evaluatlon
00.38058 300203092 U 10.31 1.03 ug/L 10.1 1.0 ug/L IN CONTROL

**k4%% PINAL REPORT *#%##
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Page 3 of 3
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The control status of the preceeding data was evaluated mﬁg the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

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

#%#4% PINAL REPORT ###+#



22-Apr-1999 15:40 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WEG6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200082900 300191744 1-08 Sr-90 4.59 ) 0.58 pCi/g
Sr-90 MDA 1.29 pCi/g
200082902 300191749 1-US Sr-90 2.14 0.58 pCilg
’ Sr-90 MDA 1.81 pCi/g
200082903 300191754 2-08 Sr-90 0.27 0.35 pCi/g
' $r-90 MDA 1.23 pCilg
200082904 300191759 2-Us Sr-90 1.66 0.46 pCi/g
) Sr-90 MDA 1.44 pCilg
200082905 300191764 3-08 Sr-90 0.92 . 036 pCi/g
S$1-90 MDA 0.80 pCi/g
200082906 300191769 3-Us S1-90 3.50 0.66 pCi/g
Sr-90 MDA 1.82 pCi/g
200082907 300191774 4-08 Sr-90 3.17 0.44 pCi/g
5r-90 MDA 0.83 pCi/g
200082908 300191779 4-US Sr-90 3.60 0.88 pCi/g
: Sr-90 MDA 2.56 pCilg
200082909 300191784 5-08 Sr-90 247 0.45 pCi/g
$r-90 MDA .1 pCilg

¥%¥% FINAL REPORT *##%
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Page 2 of 4

Sample Id Task Id Customer Id Component Result Value Uncertainty Units ualifier
200082910 300191789 5-US Sr-90 1.19 0.65 pCilg
Sr-90 MDA 2.10 pCi/g
200082911 300191790 6-08 Sr-90 . 2.55 : 0.48 pCilg
Sr-90 MDA 1.28 pCilg
200082912 300191799 6-US Sr-90 15.39 4.68 pCilg
$1-90 MDA 17.26 pCilg
200082913 300191804 7-08 Sr-90 5.75 ) 1.05 pCi/g
Sr-90 MDA 3.09 pCilg

#x%% FINAL REDPORT ####%
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Page 3 of 4
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BLIND QC

Result QcC QC QcC QcC
Customer Id Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200082916 300191808 Sr-90 -1.02 1.34 pCilg 3.65 0.12 pCi/g OUT OF CONTROL

#%%% FINAL REDORT w#*#
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Analyst éeview Team éader QA Officer

423199 7>7/97 H24 Jaf 1/29/78

Date Date

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

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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30-Apr-1999 15:18 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C200WEG6G300000000 Due Date: 17-FEB-99
Requester Group: ESH-20 _ Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: APODACA
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id ° Component Result Value Uncertainty Units Qualifier
200082901 300191906 7-Us Sr-90 4.21 0.86 pCi/g
' : $r-90 MDA 2.03 pCilg
200082925 300191911 8-08 . Sr-90 2.28 0.25 pCi/g
Sr-90 MDA 0.4 pCi/g
200082926 300191916 8-USs Sr-90 2.41 0.29 pCilg
Sr-90 MDA 0.52 pCilg
200082927 300191918 9-08 Sr-90 2.00 0.28 pCi/g
. §r-90 MDA 0.55 pCi/g
200082928 300191926 9-US Sr-90 . 0.35 pCilg
Sr-90 MDA 0.47 pCilg
200082929 300191931 10-08 Sr-90 241 0.36 pCi/g
Sr-90 MDA 1 pCi/g
200082930 300191932 10-US Sr-90 2n 0.28 : pCilg
Sr-90 MDA 0.41 pCilg
200082931 300191941 E-0S Sr-90 2.12 0.32 pCilg
] Sr-90 MDA 0.65 pCi/g
200082932 300191946 E-US $r-90 .17 0.56 pCi/g
Sr-90 MDA 1.24 pCi/g

##%% FINAL REPORT #%##
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Sample Id
200082933

200082934
200082935

200082936

Task Id

300191951

300191956

300191957

300191966

Customer Id
C-0S

Cc-Us
J-08

J-us

Component
Sr-90

Sr-90 MDA
Sr-90

Sr-90 MDA
Sr-90

Sr-90 MDA
Sr-90

Sr-90 MDA

.Result Value
1.83

0.65

0.97

0.6 ,

2.30 ~
0.69

2.1

0.79

#%%% FINAL REPORT ####

Uncertainty
0.3

0.24
0.34

0.36

Units
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g

Page 2
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Page 3 of 4
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BLIND QC

Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units YValue Uncertainty _units Evaluation
200082956 300191969 Sr-90 3.9 0.86 pCi/g 2.33 0.075 pCi/g IN CONTROL
OPEN QC

Result QC QC QC QC
Customer 1d  Task Id Component Value Uncertainty Units Value Uncertainty  units Evaluation
00.36592 300213347 Sr-90 496.3 40.8 pCi/L 499.5 15.98 pCi/L. IN CONTROL

*¥%%% FINAL REPORT #%%%#
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Page 4 of 4

E%lyst Review Team Leader

QA Officer

5-%-44 skl Sllo o [99

Date Date ate Date

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

"The reported uncertainties are at the 1 sigma confidence lével unless otherwise stated."

*%%% FINAL REPORT #*%%#




01-Feb-1999 10:20 LOS ALAMOS NATIONAL LABORATORY
~CST Analytical Chemistry
Analytical Results Report

Page 1 of 38

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WEG6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mall Stop: MB87  Study: ESH20 BIOLOGICALS
Requester Phone: _ 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample 1d Task 1d Customer Id Componierit Result Value Uncertainty Uniits lifier
200082900 300191817 108 CS-137 0.29 0.44 pCilg
200082902 300191818 1-US CS-137 0.43 0.65 pCig
200082903 300191816 2-08 CS-137 0.54 0.81 pCi/g
200082904 300191819 2-US CS-137 0.45 0.68 pCi/g
200082905 300191820 308 CS-137 0.51 0.77 pCilg
200082906 300191821 3.US CSs-137 0.37 0.55 pCilg
200082907 300191822 408 CS-137 0.61 0.92 pCilg ,
200082908 300191823 4-Us CS-137 0.38 : 0.57 pCilg !
200082909 300191827 508 CS-137 0.44 0.66 pCi/g
200082910 300191828 5-US CS-137 0.30 0.11 pCilg
200082911 300191829 6-08 CS-137 ' . 020 _ 0.30 pCilg
200082912 300191830 6-US CS-137 0.13 0.20 pCilg
200082913 300191831 708 CS-137 1.24 1.86 pCilg

*%%% FINAL REPORT *%*#
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Page 2 of 3

BLIND QC
Customer Id  Task 1d
200082917 300191809
OPEN QC
Customer Id  Task Id
00.33114 300197253
00.33381 300197254
METHOD BLANK
00.22785 " 300197252

o o o o sl o e o o e e o CST QUALITY ASSURANCE REPORT e afeale o oo o afe e o o

Component
CS-137

Component
Cs-137

CS-137

Component
Cs-137

Result
Value
35.6

Result
Value
43.7

5.18

Resuilt
Value
-0.01

Uncertainty  Units

2.7 pCilg
Uncertainty Units
i3 pCiig
0.56 ' pCi/g

Uncertainty Units
0.11 pCi/g

##4% FINAL REPORT *##%#

Yalue

4.8500

QcC
Value
0.0

QC

Uncertainty
1.4

QC

Uncertainty
14

0.1600

Unéei‘ﬁhg
0.0

QC
units
pCi/g

QcC
units
pCi/g

pCi/g

QC
units

pCi/g

QcC
Evaluation
WARNING 2-3§1G

QC
Evaluation
IN CONTROL

IN CONTROL

/
!.

QC
Evaluation
IN CONTROL
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Page 3 of 3 Y é

Review Team Leader QA Omcér
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Date ate te Date

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

’

!

"The 'réported uncertainties are at the 1 sigma confiderice level unless otherwise stated.”

##%% FINAL REPORT *%%#




08-Feb-1999 11:32 LOS ALAMOS NATIONAL LABORATORY 30
A CST Analytical Chemistry e
Analytical Results Report

Requester Name: PHIL FRESQUEZ . Customer Cost Code: 7C200WE6G300000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: MB887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: APODACA
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Y
‘Sample 1d Task Id Customer Id Component Result Value Uncertainty Units alifier
' 200082901 - 300191902 7-US Cs-137 0.13 0.11 pCi/g
200082925 300191907 8-08 CS-137 0.69 1.04 pCi/g
200082926 300191912 8-Us CS-137 0.22 0.32 pCi/g
200082927 300191919 9-08 Cs-137 ’ 1.14 171 pCi/g
. 200082928 300191922 » 9-Us CS-137 0.39 0.58 pCi/g
200082929 300191927 10-08 CS-137 0.36 0.10 pCi/g
200082930 300191933 10-US CS-137 0.33 0.50 pCi/g
200082931 300191937 E-0S CS-137 0.48 0.72 pCi/g '
200082932 300191942 E-US CS-137 0.50 0.75 pCilg
200082933 300191947 C-08 CS-137 0.52 0.78 pCi/g
200082934 300191952 C-Uus CS-137 0.37 0.56 pCi/g
- 200082935 300191958 J-08 CS-137 0.17 0.26 pCi/g
200082936 300191962 J-US CS-137 -0.17 0.10 pCilg

#%%% PINAL REPORT *##%#
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BLIND QC

Result QC QC QC QC
Customer Id  Task Jd Component Value Uncertainty Units Value Uncertainty units Evahiation
200082960 300191970 CS-137 : 34.9 2.7 pCilg 28.8 0.95 pCilg WARNING 2-381G
OPEN QC

Result ) QC QC. QC QC
"Customer Id  Task Id Component Value Uncertainty Units Value, - Uncertality _units Evaluation
00.33742 300199907 CS-137 31.8 2.5 pCilg 30 1 pCi/g IN CONTROL
METHOD BLANK

Result . Qc Qc QC QcC
Customer Id  Task Id Component Value Uncertainty Units Value  Uncertainty units  Evaluation
00.22785 300199906 CS-137 0.06 0.09 pCilg 0.0 0.0 pCi/g IN CONTROL

#%%% FINAL REPORT #w#+#
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Date Date Dite Date

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

i

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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14-Apr-1999 17:01 LLOS ALAMOS NATIONAL LABORATORY
' CST Analytical Chemistry
Analytical Results Report

Page | of 4

‘Method: = PU
Requester Name: PHIL FRESQUEZ Customer Cost Code: TC2000WEG6G30000000 . Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 ’ Study: 1 ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer 1d Component Result Value Uncertainty Units Qualifier
200082500 300191741 1-0S Pu-238 0.0000 0.0000 pCilg
Pu-239 0.0076 0.0032 pCi/g
Pu-242T Recovery 76.78 %
200082902 300191746 1-US Pu-238 0.0047 0.0025 ) pCilg
Pu-239 0.0988 0.0087 - pCilg
Pu-242T Recovery 76.17 %
200082903 300191751 2-08 Pu-238 -.0008 ) 0016 pCilg
' Pu-239 0045 .0026 pCilg
Pu-242T Recovery 82.49 %
200082904 300191756 2-US Pu-238 -.0020 .0009 pCilg ;
Pu-239 0025 0015 pCilg
Pu-242T Recovery 82.90 % :
200082905 300191761 3-08 Pu-238 .0020 .0020 pCilg
Pu-239 0078 .0036 : pCilg
Pu-242T Recovery 84.45 %o
200082906 300191766 3-US Pu-238 .0013 0016 pCi/g f
Pu-239 .0029 .0015 pCilg ,
Pu-242T Recovery 91.64 %

#*%% FINAL REPORT *¥%#%
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Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200082907 300191771 4-08 Pu-238 -.0010 0010 pCilg
Pu-239 0053 .0020 pCilg
Pu-242T Recovery - 93.65 %
200082908 300191776 4-US ‘ Pu-238 .0009 .0014 pCilg
Pu-239 1 .0063 .0022 . pCi/g
Pu-242T Recovery 84.29 %
200082909 300191781 5-08 Pu-238 .0180 : .0039 pCi/g
Pu-239 0213 0040 pCilg
Pu-242T Recovery 84.55 %
200082910 300191786 5-Us Pu-238 0012 .0012 pCi/g
‘ Pu-239 0095 .0025 pCi/g
Pu-242T Recovery 82.06 %
200082911 300191792 6-0S Pu-238 -.0006 .0012 pCi/g
Pu-239 .0046 .0025 pCi/g
Pu-242T Recovery 74.31 %
200082912 300191796 6-US Pu-238 .0005 .0010 pCi/g
Pu-239 .0012 0013 pCilg
Pu-242T Recovery 89.68 %
200082913 300191801 7-08 Pu-238 .0009 0013 pCi/g
Pu-239 .0000 .0000 pCilg
Pu-242T Recovery 88.81 %

k&% PTNAT, REPORT %%k
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BLIND QC
1
Result QC QC QC QcC
Customer Id  Task Id Component Value Uncertainty Units Yalue Uncertainty _units Evaluation
200082915 300191806 Pu-238 5.0667 .1938 pCilg 5.13 0.18 pCi/g IN CONTROL
Pu-239 2.4216 1047 pCi/g 2.51 0.080 pCilg IN CONTROL
METHOD BLANK
Result QC QC QcC QC
Customer I1d  Task Id Compenent Value Uncertainty Units " Value Uncertaint units Evaluation
00.22784 300209903 Pu-238 0016 0015 pCilg 0 0 pCi/g IN CONTROL
Pu-239 0026 .0022 pCi/g 0 0 pCi/g IN CONTROL

*%%% FINAL REPORT *#*#w
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Analyst Review Team Leader QA Officer
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"

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

‘

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

*%%% FINAL REPORT ##w
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LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 7

Regqutester Name: PHIL FRESQUEZ Customer Cost Code: TC200WE6G300000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: MB887 Study: ESH20 BIOLOGICALS .
Requester Phone: 667-0815 Logged by: APODACA
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Compenent Result Value Uncertainty Units ualifier
200082901 300191905 7-US Pu-238 0.0178 0.0094 pCilg
Pu-238 DL 0.0324 pCi/g
Pu-239 0.0145 0.0098 pCi/g
Pu-239 DL 0.0324 pCi/g
Pu-242T Recovery 60.47 %
Analysis Date 13-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 min
Efficiency 36.49 %
200082925 300191910 8-08 Pu-238 0.0010 0.0012 pCi/g
Pu-238 DL 0.0046 pCi/g
Pu-239 0.0040 0.0016 pCi/g
Pu-239 DL 0.0046 pCi/g
Pu-242T Recovery 96.86 %
Analysis Date 03-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
*Count Time 3000.00 min
Efficiency 36.49 %

*%%% FINAL REPORT *%##
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Page 2 of 7

Sample Id Task Id Customer Id Component Result Value

Uncertainty Units OQualifier
200082926 300191915 8-US Pu-238 0.0024 0.0013 pCi/g
Pu-238 DL 0.0046 pCilg
Pu-239 . 0.0103 0.0023 pCirg
Pu-239 DL 0.0067 pCilg
Pu-242T Recovery 88.30 %
Analysis Date 13-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 min
Efficiency 37.28 : %
200082927 300191917 9-08 Pu-238 -0.0001 0.0017 pCi/g
Pu-238 DL 0.0074 pCi/g
Pu-239 0.0045 0.0030 pCilg
Pu-239 DL 0.009%4 pCilg
Pu-242T Recovery 45.80 %
Analysis Date 03-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 min
Efficiency 41.29 %
200082928 300191925 9-Us Pu-238 0.0017 ' 0.0026 pCi/g
Pu-238 DL 0.0109 pCi/g
Pu-239 0.0035 0.0022 pCilg
Pu-239 DL 0.0059 pCi/g
Pu-242T Recovery 44.64 %
Analysis Date 03-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 min
Efficiency 40.19 %
200082929 300191930 10-08 Pu-238 -0.0004 0.0014 pCilg
Pu-238 DL 0.0052 pCirg
Pu-239 0.0224 0.0030 pCi/g
Pu-239 DL : 0.0031 pCi/g

*#4% FINAL REPORT *##w
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Sample 1d Task Id

Customer Id

Component Result Value Uncertainty Units Qualifier
200082929 300191930 10-08 Pu-242T Recovery 94,54 %
Analysis Date 03-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 min
Efficiency 34.43 %
200082930 300191936 10-US Pu-238 0.0044 0.0019 pCi/g
Pu-238 DL 0.0058 pCilg
Pu-239 0.0063 0.0027 pCilg
Pu-239 DL 0.0074 pCi/g
Pu-242T Recovery 40.73 %
Analysis Date 13-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 min
Bfficiency 41.29 %
200082931 300191940 E-O8 Pu-238 0.0009 0.0012 pCi/g
Pu-238 DL 0.0049 pCi/g
Pu-239 0.0023 0.0014 pCifg
Pu-239 DL 0.0047 pCilg
Pu-242T Recovery 99.52 %
Analysis Date 03-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 min
Efficiency 34.17 %
200082932 300191945 E-US Pu-238 0.0033 0.0011 pCi/g
Pu-238 DL 0.0023 pCilg
Pu-239 0.0054 0.0018 pCi/g
Pu-239 DL 0.0055 pCi/g
Pu-242T Recovery 100.24 %
Analysis Date 03-MAY-1999 DD-MON-YYYY
Instrument 96 ALPHA NONE
Count Time 3000.00 i

*hnk
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Sample Id Task Id

200082932 300191945 B-US
200082933 300191950 C-0S
200082934 300191955 c-us
200082935 300191961 J-08
200082936 300191965 J-Us

Customer Id

Component
Efficiency

Pu-238

Pu-238 DL
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Pu-238

Pu-238 DL
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Pu-238

Pu-238 DL
Pu-239

Pu-239 DL
Pu-242T Recovery
Analysis Date
Instrament

Count Time
Efficiency

Pu-238

Pu-238 DL
Pu-239

% % % %

FINAT,

Result Value
34.99
-0.0003
0.0035
0.0024
0.0028
96.41
03-MAY-1999
96 ALPHA
3000.00
35.61
-0.0006
0.0043
0.0019
0.0049
95.17
03-MAY-1999
96 ALPHA
3000.00
36.24
0.0019
0.0055
0.0026
0.0049
91.04
03-MAY-1999
96 ALPHA
3000.00
36.70
0.0004

- 0.0040

0.0009

REDORT ek

Uncertainty

0.0010

0.0013

0.0011

0.0015

0.0015

0.0016

0.0011

0.0012

pCilg

pCi/g

pCi/g

pCilg

%
DD-MON-YYYY
NONE

min

%

pCilg

pCi/g

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

pCi/g

pCilg

%
DD-MON-YYYY
NONE

min

%

pCilg

pCi/g

pCi/g
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Page 5 of 7

Sample 1d Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200082936 300191965 J-US Pu-239 DL 0.0035 pCi/g

Pu-242T Recovery 98.59 %

Analysis Date 03-MAY-1999 DD-MON-YYYY

Instrument 96 ALPHA NONE

Count Time 3000.00 min

Efficiency 35.39

%

#4%% FINAL REPORT ww#%
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e 2 o ofe e sie o s e e o o CST QUALITY ASSURANCE REPORT eofeok ok oe sk s o e okt

BLIND QC
Result QcC QCc Qc QC
Customer Id  Task Id Component Value Uncertainty Units _ Value Uncertainty _units - Evaluation
200091992 300207157 Pu-238 6.1128 0.1902 pCi/g 58 0.20 pCi/g IN CONTROL
Pu-239 1.9403 0.0731 pCi/g 1.80 0.058 pCilg IN CONTROL
OPEN QC
Result QC QcC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty  units Evaluation
00.39798 300215257 Pu-238 4033 152 pCi/L. 4180 418 pCi/l. IN CONTROL
METHOD BLANK
Result QC QcC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty  units Evaluation
00.22784 300215258 Pu-238 -0.0019 0.0041 pCi/g 0 0 pCi/g IN CONTROL
Pu-239 0.0034 0.0046 pCi/g 0 0 pCi/g IN CONTROL

*%*%% FINAL REPORT *#%#+#
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Analyst Review Team Leader QA Officer

2477 syl —slubn eels

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in

Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol 1, pp. 19-29.

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

*%%% FINAL REDORT ###w%
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CST Analytical Chemistry
Analytical Results Report

Page 1 of . 4

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: BSH-20 Logged Date: . 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS .
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample 1d Task Id Customer Id Component Result Value Uncertainty Units ualifier
200082900 300191740 1-08 Am-241 0.0054 0.0042 pCi/g
Am-243T Recovery 38.46 %
200082902 300191745 1-Us Am-241 0.0042 0.0045 pCi/g
Am-243T Recovery 32.17 %
200082903 300191750 2-08 Am-241 | -0.0031 0.0030 pCi/g
Am-243T Recovery 42.37 %
200082904 300191755 2-US Am-241 -0.0013 0.0028 pCi/g
Am-243T Recovery 45.91 %
200082905 300191760 3-08 Am-241 ' 0.0107 0.0066 pCi/g
Am-243T Recovery 42.44 %
200082906 300191765 3-Us Am-241 0.0002 0.0027 pCi/g
Am-243T Recovery 39.19 %
200082907 300191770 4-08 Am-241 0.0101 0.0044 pCi/g
Am-243T Recovery 42.79 %
200082908 300191775 4-US Am-241 0.0022 0.0025 pCilg
Am-243T Recovery 42.13 ' %
200082909 300191780 508 Am-241 0.0005 0.0040 pCi/g
Am-243T Recovery ) 40.67 %

ddkk FINAL REDORT ##%4
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Page 2

of

Sample Id
200082910

200082911
200082912

200082913

Task Id
300191785

300191791
300191795

300191800

Customer Id
5-USs

6-08
6-US

7-08

Compgnent
Am-241

Am-243T Recovery
Am-241
Am-243T Recovery
Am-241
Am-243T Recovery
Am-241
Am-243T Recovery

Result Value
-0.0036

32.77

0.0011

41.78

-0.0012

29.85

0.0138

35.56

#%%% FINAL REDORT #4&4#

Uncertainty
0.0016

0.0032
0.0026

0.0056

Units
pCi/g

pCilg
pCi/g

pCilg

ualifier
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BLIND QC

Customer Id
200082915

ke bk v ofe ofe e 2k afe e o sl o CST QUALITY ASSURANCE REPORT o6 ok ok e ofe o sle dfe o o

Result _ QC QC . QC QC
Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
300191807 Am-241 5.0025 0.2081 pCi/g 5.58 0.25 pCi/g IN CONTROL

#%%% FINAL REDORT *###
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Analyst - Review Team Leader QA Officer
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The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chenmistry:
1992, LA-12790-MS, Vol 1, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 6

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C200WE6G300000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Matl Stop: MBg7 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: " APODACA
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample 1d Task Id Customer Id Component Result Value Uncertainty Units ualifier
200082901 300191904 7-US Am-241 0.0257 0.0086 pCi/g
Am-241 DL 0.0241 pCi/g
Am-243T Recovery - 89.97 %
Analysis Date 05-MAY-1999 DD-MON-YYYY
Instrament 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 30.27 %
200082925 300191909 8-08 Am-241 0.0035 0.0034 pCi/g
Am-241 DL 0.0128 pCilg
Am-243T Recovery 56.75 %
Analysis Date 05-MAY-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 28.39 %
200082926 300191914 8-Us Am-241 0.0081 0.0035 pCi/g
Am-241 DL 0.0114 pCi/g
Am-243T Recovery 50.46 %
Analysis Date 05-MAY-1999 DD-MON-YYYY

kkkd FINAL REPORT %dd*
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Sample Id

Task1d

Customer Id Component Result Value Uncertainty Units Qualifier
200082926 300191914 8-Us Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 29.63 %
200082927 300191921 9-08 Am-241 0.0070 0.0031 pCi/g
Am-24] DL 0.0083 pCilg
Am-243T Recovery 53.01 %
Analysis Date 05-MAY-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 30.82 %
200082928 300191924 9-US Am-241 0.0084 0.0027 pCi/g
Am-241 DL 0.0058 pCi/g
Am-243T Recovery 59.62 %
Analysis Date 17-MAY-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 30.49 %
200082929 300191929 10-08 Am-241 0.0175 0.0046 pCilg
Am-241 DL 0.0110 ' pCilg
Am-243T Recovery 38.62 %
Analysis Date 05-MAY-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 30.27 %
200082930 300191935 10-US Am-241 0.0069 0.0021 pCi/g
Am-241 DL 0.0035 pCi/g
Am-243T Recovery 65.07 %
Analysis Date 05-MAY-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 30.67 %

FINAL REPORT *#%¥#%
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Sample 1d
200082931

200082932

200082933

200082934

200082935

Task Id

300191939

300191944

300191949

300191954

300191960

Customer Id

E-0S

E-US

C-08

C-Us

J-08

Component
Am-241.

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-24] DL
Am-243T Recovery

Result Value
0.0023
0.0072
48.56
17-MAY-1999
32 ALPHA
3000.00

28.32
0.0060
0.0063
55.37

05-MAY-1999
32 ALPHA

3000.00

30.27
0.0069
0.0034
74.31

05-MAY-1999
32 ALPHA

3000.00

29.76
0.0032
0.0043
85.06
17-MAY-1999
32 ALPHA

3000.00

32.83
0.0048
0.0064
57.16

FINAL REPORT %%+

Uncertainty
0.0022

0.0026

0.0019

0.0014

0.0020

Units

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCilg

pCilg

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%

of 6

ualifier
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Sample 1d Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200082935 300191960 J-08 Analysis Date 05-MAY-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 32.68 %
200082936 300191964 J-Us Am-241 0.0032 0.0032 pCilg
Am-241 DL 0.0119 pCilg
Am-243T Recovery 31.84 %
Analysis Date 17-MAY-1999 DD-MON-YYYY
Instrument 32 ALPHA NONE
Count Time * 3000.00 min
Efficiency 30.93 %

kkdk® FINAL REPORT %%%¥%
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BLIND QC

Customer Id Task Id

200082953 300191968
200091992 300207158
METHOD BLANK

Customer Id  Task I1d
00.22784 300216176

wkamkmsnkkrk CST QUALITY ASSURANCE REPORT *#wssknex

Component
Am-241

Am-241

Component
Am-241

Result
Value
3.4933

7.2083

Result
Value

© 0.0035

QC
Uncertainty Units Value
0.0898 pCi/g 3.36
0.2197 pCilg 6.9

QC
Uncertainty Units Value

0.0082 pCi/g 0

*%%% FINAL REPORT #*#%%

c  qC
Uncertainty _units
0.15 pCi/g
0.31 pCi/g

QC QC
Uncertainty _units
0 pCi/g

QC

Evaluation

IN CONTROL

IN CONTROL

QC
Evaluation
IN CONTROL
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Analyst Review Team Leader QA Officer
S/
Satfes Skafss e /o7 /49
Date ate Date Date

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

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”
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16-Dec-1998 11:34 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 3

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: A 07-DEC-1998 Screening Data:. NO SCREENING DATA REQUIRED
Mail Stop: Msg7 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: APODACA
Requester Fax #: 667-0731 ' Analytical Service Agreement #:
CUSTOMER SAMPLES .
Sample 1d Task Id Customer Id Component . Result Value Uncertainty Units Qualifier “
200082655 300191435 ] E-OS H-3 80 . . 650 pCi/L @
: H-3 MDA 470 pCilL 5
200082656 300191436 E-US H-3 -310 620 pCi/L
H-3 MDA 480 pCi/L
200082657 300191437 C-0s8 H-3 -70 640 pCi/L
H-3 MDA 480 pCi/L
200082658 300191438 C-US H-3 60 650 pCi/L
H-3 MDA 500 pCi/L. ‘
200082659 300191439 J-08 H3 ' -200 630 pCi/L
H-3 MDA 470 pCi/L
200082660 300191440 J-Us H3 1110 720 pCi/L,
H-3 MDA 520 . pCi/L

#%%% FINAL REPORT *%##
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Page 2 of 3

BLIND QC

Customer Id Task Id
200082668 300191441
OPEN QC

Customer Id  Task Id
00.38286 300192776
00.39930 300192777

s#xssxsiarts CST QUALITY ASSURANCE REPORT **#asbshs

Component
H-3

Component
H-3

H-3

Result
Value
10600

Result
Value
-0.00049

0.0121

Uncertainty Units
1200 pCi/L
Uncertainty Units
0.00061 uCi/L
0.0013 uCi/lL

#%%% FINAL REPORT **#%#%

QC
Value
11900

QC
Value
0

0.01427

QC QC
Uncertainty _units
440 pCi/L

QcC QcC
Uncertainty _ units
0 uCi/L
0.00143 uCi/L.

QC
Evaluation
IN CONTROL

QC
Evaluation e
IN CONTROL

IN CONTROL



16-Dec-1998 11:34

nalyst Review Team Leader QA Officer
" | ‘
121698 12 Z.:z ggg 114;1 tgﬁ 12/07 /Qa"
Date ate Date Date (Lo}

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

’

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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16-Dec-1998 11:34 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 5

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED .
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815. Logged by: APODACA
Requester Fax #; 667-0731 ' Analytical Service Agreement #:
CUSTOMER SAMPLES )
Sample Id Task Id Customer Id Component : Result Value Uncertainty Units Qualifier
200082816 300191605 1-08 H-3 190 660 pCi/L. A3
H-3 MDA 480 pCilL o
200082817 300191606 1-Us H-3 -130 630 pCi/L .
H-3 MDA 490 pCi/L
200082818 300191607 2-08 H-3 200 660 pCi/L
H-3 MDA 470 ‘ pCilL
200082819 300191608 2-US H-3 140 650 pCi/L.
H-3 MDA 470 pCi/L
200082820 300191609 3-08 H-3 ' 960 710 pCi/lL
H-3 MDA 570 pCi/L
200082821 300191610 3-Us H-3 150 650 pCi/L
H-3 MDA 490 ) pCi/L
200082822 300191611 4-08 H-3 240 660 pCi/L
H-3 MDA 500 pCi/L
200082823 300191612 4-US H-3 20 640 pCi/L
H-3 MDA 490 pCi/lL. ~
200082824 300191613 5-08 H-3 300 660 pCi/L
H-3 MDA 490 pCi/lL

##%% FINAL REPORT *##*
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Sample Id Task Id

200082825 00151614
200082826 00191615
200082827 N
200082828 300191617
200082829 300191618
200082830 0151615
200082831 200191620
200082832 00191621
200082833 00151622
200082834 300191623
200082835 0191624
DUPLICATE TASKS

Sample 1d Tuk I3

200082824 200151613
200083517 300192778

Customer Id
5-Us

6-0S
6-Us
7-08
7-US
8-08
8-US
9-08
9-US
10-08

10-US

Ol‘ inal Task

300191613

Co_mmg
H-3

H-3 MDA
H-3

H-3 MDA
H3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA
H3
H-3 MDA
H-3

H-3 MDA

H-3
H-3 MDA
H-3

Result Value
210
510
130
490
280
520

Result Value
300

490

60

*#*%% FINAL REPORT **#%

Uncertainty
660

650
660
660
67'0
660
660
670
620
640

680

Uncertainty

660

650

pCi/L
pCi/lL
pCi/L

Qualifier

Qualifier

ACH
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Sample 1d Task Id Original Task Component Result Value ) Uncertainty Units ualifier
200083517 300192778 300191613 H-3 MDA 500 ) pCi/L

00%
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BLIND QC

Result QC Qc QC QC
Customer Id Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200082836 300191626 H-3 17100 1500 pCi/LL 19600 730 pCi/L IN CONTROL
200082837 300191625 H-3 14900 1400 pCi/L . 16200 600 pCi/L. IN CONTROL

908
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Analyst Review Team Leader QA Officer

0039

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality

Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

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

#%%% FINAL REPORT *###
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03-Mar-1999 09:18 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 3

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G 30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mal Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 S Analytical Service Agreement #:
CUSTOMER SAMPLES .
Sample Id Task 1d Customer Id Component Result Value Uncertainty Units Qualifier
200082937 300191833 11-08 U 0.14 0.01 uglg
200082938 300191838 11-US u 0.10 0.01 ug/g.
200082939 300191843 12-08 1 §) 0.45 0.05 ug/g
200082940 300191848 12-US U 0.73 - 0.07 ug/g
200082941 300191855 13-08 U 0.39 0.04 ug/g
200082942 300191858 13-US u 0.14 0.01 ug/g
200082943 300191863 14-08 u 0.68 0.07 uglg ,
200082944 300191868 14-US U 0.38 0.04 ug/g K
200082945 300191873 15-08 u 0.83 0.08 ug/g
200082946 300191878 15-US U 0.28 0.03 ugl/g
200082947 300191883 16-0S U 0.33 0.03 ugl/g
200082948 300191888 16-US §) 0.48 0.05 ug/g
200082949 300191896 17-08 .U 0.58 0.06 ug/g

##%#% PINAL REPORT *###
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BLIND QC

Result QC QC QC QC
Customer Id  Task Id Component Value Uncertain Units Value Uncertainty _units Evaluation
200082958 300191900 U 0.51 0.05 ugl/g . 0.49 0.049 ugl/g IN CONTROL
OPEN QC

Result QC QC QC QcC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.38058 300203235 U 10.57 1.06 ug/L 10.1 1.0 ug/L IN CONTROL

#u%% FINAL REPORT ###+#



. —

03-Mar-1999 09:18 A ' Page 3 of 3

3
<

F

Analyst %— ' _'I‘es;%mlg-‘ | UQ OMce(:/ L

S
W

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol 1, pp. 19-29, ‘ y
4/’

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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24-Feb-1999 11:19 LOB ALAMOS NATIONAL LABORATORY Page | of 3

CST Analytical Chemistry |
Analytical Results Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WEG6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mall Stop: M887 ] Study: ESH20 BIOLOGICALS )
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task 1d Customer Id Component Result Value Uncertainty Uniits Qualifier
200082884 300191682 17-US U 0.13 0.01 ug/g
200082886 300191687 18-08 U 0.38 0.04 ug/g
200082887 300191692 18-US U 0.14 ©0.01 ug/g
200082888 300191697 19-08 U 0.49 0.05 uglg
200082889 300191702 19-Us U 0.09 0.01 ug/g
200082890 300191707 20-08 U. 0.20 0.02 uglg
200082891 300191712 20-US U 0.04 ) 0.0t ug/g ’
200082892 300191717 2108 u 0.11 0.01 ug/g 7
200082893 300191722 21-US U 0.15 0.02 ©ouglg
200082894 300191727 22-08 U 0.07 0.01 ug/g
200082895 300191732 22-US V) 0.14 : 0.01 ug/g

¥4%% FINAL REPORT ###+#
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BLIND QcC

Result QC QcC QC QC
Custoittier Id  Task Id Compotent Value Uncertiinty Units Value Uncertdinty _units ' Evaluation
200082899 300191739 U 0.29 0.03 ug/g 0.29 0.029 ugl/g IN CONTROL

' Iy

OPEN QC

Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Yalue Uncertainty _units Evaluation
00.38058 . 300200506 U 10.25 1.03 ug/L 10.1 1.0 ug/L IN CONTROL

#awé PINAL REPORT *#+#
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The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol 1, pp. 19-29. ' . p

:/’

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”
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LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data; NO SCREENING DATA REQUIRED
Mail Stop: M8g7 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES .
Sample 1d Task Id Customer Id Component Result Value Uncertainty Units " Qualifjer
200082937 300191836 11-08 Sr-90 1.16 0.47 pCi/g
Sr-90 MDA _ 1.34 pCi/g
200082938 300191841 11-US Sr-90 1.82 0.34 pCi/g
Sr-90 MDA 0.81 : pCi/g
200082939 300191846 12-08 Sr-90 0.27 0.32 pCilg
St-90 MDA ' 1.01 pCi/g
200082940 300191851 12-US Sr-90 1.12 0.28 pCi/g
$r-90 MDA 0.72 pCilg
200082941 300191853 13-08 Sr-90 4.38 0.47 pCi/g
Sr-90 MDA 0.74 pCilg
200082942 300191861 13-US 5r-90 1.76 0.49 pCi/g
Sr-90 MDA 1.31 ' pCilg
200082943 300191866 14-08 Sr-90 0.75 0.27 pCi/g
$1-90 MDA 0.77 pCi/g
200082944 300191871 14-US Sr-90 0.54 0.29 pCi/g
§r-90 MDA 0.88 pCilg
200082945 300191876 15-08 Sr-90 2.23 0.34 pCilg
Sr-90 MDA 0.72 pCi/g

*#%%% FINAL REDORT %
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Page 2 of 4

Sample Id Task Id © Customer Id Component Result Value Uncertainty Units Qualifier
200082946 300191881 15-US Sr-90 243 0.36 pCi/g
Sr-90 MDA 0.76 pCi/g
200082947 300191886 16-08 Sr-90 0.44 0.47 pCilg
Sr-90 MDA : 1.5 pCi/g
200082948 300191891 16-US Sr-90 1.4 0.27 pCi/g
Sr-90 MDA 0.63 "pCilg
200082949 300191894 17-08 Sr-90 .4 © 034 pCilg
Sr-90 MDA 0.5 pCi/g

**%% FINAL REPORT *###
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BLIND QC

Result QC QC QC QC
Customer 1d  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200082955 300191897 Sr-90 0.21 0.86 pCi/g 2.98 0.095 pCi/g OUT OF CONTROL
OPEN QC

Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty  units Evaluation
00.36592 300212914 Sr-90 490.5 39.8 pCi/L. 499.5 15.98 pCi/lL IN CONTROL

*%%% FINAL REPORT *#%#%
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The control status of the preceeding data was evaluated usin

g the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29,

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

*%%% FINAL REPORT #%w#



13-Apr-1999 15:36 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

Requester Name: PHIL FRESQUEZ Customer Cost Code: TC2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: - 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: . ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Reqﬁester Fax #: 6670731 Analytical Service Agreement #:
CUSTOMER SAMPLES
‘Sample 1d Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200082884 300191680 17-US Sr-90 1.62 0.37 pCi/g
§$r-90 MDA 0.92 pCi/g
200082886 300191685 18-08 Sr-90 4.5 0.54 ' pCilg
' $r-90 MDA 0.94 pCilg
200082887 300191690 18-US Sr-90 . 2.36 0.48 ' pCi/g
, $r-90 MDA 1.25 - pCilg
200082888 300191695 . 19-08 Sr-90 2.60 0.40 pCi/g ,
Sr-90 MDA 0.81 ’ pCilg '
© 200082889 300191700 19-US Sr-90 0.95 0.34 pCilg
Sr-90 MDA 0.98 pCi/g
200082890- 300191705 20-08 Sr-90 2.67 0.50 pCi/g
‘ Sr-90 MDA 1.11 pCilg
200082891 300191710 20-Us Sr-90 1.15 0.38 pCi/g
Sr-90 MDA 1.06 pCi/g
200082892 300191715 21-08 Sr-90 0.59 0.71 pCilg
Sr-90 MDA 2.36 pCilg
200082893 300191720 21-US Sr-90 1.39 : 0.41 pCi/g
Sr-90 MDA 1.12 pCi/g

*#%4%% FINAL REPORT *%%%*
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Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200082894 300191725 22-08 Sr-90 0.56 0.59 pCi/g
$r-90 MDA 1.84 pCilg
200082895 - 300191730 22-Us Sr-90 0.99 0.37 pCi/g
’ Sr-90 MDA . 1.08 pCi/g

#%%%* FINAL REPORT *#%#*%
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BLIND QC

Result QC QC ) QC QC
Customer Id Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200082896 300191735 Sr-90 8.77 2.14 pCi/g 8.99 0.29 pCi/g IN CONTROL
OPEN QC

Result QC QC QC QC
Customer Id Task Id Component Yalue Uncertainty Units Value Uncertainty _units Evaluation
00.36592 300209798 Sr-90 539.77 50.00 pCi/L 499.5 15.98 pCi/L IN CONTROL
METHOD BLANK ,

Result QC QC QC QC
Customer Id  Task Id Component Yalue Uncertainty Units Yalue Uncertainty _units Evaluation
00.'22784 300209796 Sr-90 -1.97 1.20 pCilg 0 0 pCi/g IN CONTROL
00.22784 300209797 Sr-90 l . -1.58 0.68 pCilg 0 0 pCi/g WARNING 2-3SIG

#% %% FINAL REPORT *#%#
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Page 4 of 4

QA Officer

The control status of the preceeding data was evaluated‘using the standard statistical criteria se

t forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vel 1, pp. 19-29, .

’

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

#%%% FINAL REPORT #**#4#



09-Feb-1999 12:58 LOS ALAMOS NATIONAL LABORATORY &,‘t?
CST Analytical Chemistry ‘
Analytical Results Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Diie Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Matt Stop: MB887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 . Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units ualifier
200082937 300191832 11-08 'CS-137 2,37 3.56 pCi/g ’
200082938 300191837 11-US CS-137 1.06 1.58 pCi/g
200082939 300191842 12-08 CS-137 1.80 2.71 pCi/g
200082940 300191847 12-US CSs-137 0.36 0.54 pCi/g
200082941 300191854 13-08 CS-137 0.93 1.39 pCi/g
200082942 300191857 13-US CS-137 . 1.11 1.67 pCilg
200082943 300191862 14-08 CS$-137 1.06 1.60 ) pCi/g .
200082944 300191867 14-US CS-137 0.41 0.61 pCilg :
200082945 300191872 15-08 CS-137 0.47 0.7 pCi/g '
200082946 300191877 15-US CS-137 1.01 1.52 pCilg
200082947 300191882 16-08 CS-137 1.41 2.12 pCi/g
200082948 300191887 16-US Cs-137 1.31 ' 1.97 pCi/g
200082949 300191895 17-08 CS-137 8.32 12.48 pCi/g

###% FINAL REPORT *##+*



09-Feb-1999 12:58

o9

Page 2 of

BLIND QC .

Customer Id  Task 13
200082959 300191901
OPEN QC

Customer Id ~ Task Id
00.33382 300200053
00.33376 300200054
METHOD BLANK
Customer Id ~ Task Id
00.22785 300200052

e e o o o o o o o ofe ok ke CST QUALITY ASS(JRANCE REPORT 963k e o afe e ok ok ok e

Component
Cs-137

Component
CS-137

CS-137

Comporient
CS-137

Result
Value
36.2

Result
Value
5.64

-4.94

Result
Value
0.14

Uncertainty Units
2.7 pCi/g

Uncertainty Units

0.62 pCi/g
042 pCi/g
Uncertainty Units
ou pCi/g

#%%# PINAL REPORT ###%#

QC
Value
28.8

QC
Yalue
4.8500

5.0400

QC
Value
0.0

QC QC
Uncertainty _units
0.95 pCi/g

QcC QC
Uncertainty _units
0.1600 pCilg.
0.1700 pCi/g

QC - QC
Uncertainty _units
0.0 pCi/g

QC
Evaluation
WARNING 2-381G

QC
Evaluation
IN CONTROL

IN CONTROL

QC
Evaluation
IN CONTROL
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The control status of the preceeding data was evaluated using the standard statistical criterta set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 1929,

1]

¢

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

*%%% FINAL REPORT #*%&#



21-Jan-1999 11:49 LOS ALAMOS NATIONAL LABORATORY Page 1 of 3
‘ : CST Analytical Chemistry
Analytical Results Report

.6

Requester Name: PHIL FRESQUEZ - Customer Cost Code: 7C2000WESG30000000 Due Date: 17-FEB-99

Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Matl Stop: Mss7 Study:  ESH20 BIOLOGICALS

Requester Phone: 667-0815 Logged by: LBRANCH

Requester Fax #: 667-0731 Analytical Service Agreement #: ’

CUSTOMER SAMPLES ,

>

Sample Id Task Id Customer 14 Component Result Value Uncertainty Units ualifier
200082884 300191681 17-Us " CS$-137 0.14 ’ 0.20 pCilg

200082886 300191686 18-08 CS§-137 0.30 0.46 pCi/g

200082887 300191691 18-Us Cs-137 0.25 0.37 pCi/g

200082888 300191696 1908 Cs-137 ' 0.08 0.12 pCi/g

200082889 300191701 19-Us CSs-137 0.48 0.1t pCi/g

200082890 300191706 20-08 Cs-137 0.39 0.58 pCilg

200082891 300191711 20-Us T CS137 0.38 0.56 pCig ~ .
200082892 300191716 21-08 Cs-137 " 0.57 0.86 pCi/g K
200082893 300191721 21-Us - CS-137 0.i8 0.27 pCi/g '
200082894 300191726 22-08 CS-137 0.37 0.55 pCi/g .

200082895 300191731 22-Us Cs-137 0.28 ‘ 0.42 pCi/g

#*%# PINAL REPORT *#w#
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BLIND QC

Result QC QC QC QC

omer Id Taskld Component Yalue Uncertainty Units Yalue Uncertainty _units Evaluation

200082898 300191738 Cs-137 434 3.0 pCilg 46.1 1.5 pCi/g IN CONTROL
OPEN QC

Result QC QC QC QC
Customer 1d  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.33742 300197235 CS-137 299 2.1 pCi/g 30 1 pCi/g IN CONTROL
00.33380 300197236 Cs-137 5.94 0.51 pCi/g 5.1000 0.1700 pCi/g IN CONTROL
METHOD BLANK

Result QcC QC -QC QC
Customer Id ~ Task Id Component Value Uncertainty Units Yalue Uncertainty | units  Evaluation
00.22785 300197234 Cs-137 ‘ 0.03 0.05 . pCi/g 0.0 0.0

pCi/g IN CONTROL

#k%x* FINAL REPORT *###
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The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol 1, pp. 19-29.

/
1
¢

"Thé reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”

*%%% FINAL REPORT ##*%*%



26-May-1999 16:09 LOS ALAMOS NATIONAL LABORATORY : T
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #: ’
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units ualifier
200082937 300191835 11-08 Pu-238 0.0009 0.0034 pCilg
Pu-239 0.0013 0.0040 pCilg
Pu-242T Recovery 83.87 %
200082938 300191840 11-US Pu-238 -0.0005 0.0015 pCi/g
Pu-239 -0.0013 0.0017 pCilg
Pu-242T Recovery 87.73 %
200082939 300191845 12-08 Pu-238 0.0031 0.0022 pCilg
Pu-239 0.0175 0.0039 pCilg
Pu-242T Recovery 74.92 %
200082940 300191850 12-Us Pu-238 . 0.0013 0.0018 pCilg
Pu-239 0.0267 0.0042 pCi/g
Pu-242T Recovery 73.12 . %
200082941 300191852 13-08 Pu-238 -0.0004 0.0006 pCilg
Pu-239 0.0056 0.0021 pCilg
Pu-242T Recovery 86.66 %
200082942 300191860 13-US Pu-238 -0.0007 0.0017 pCi/g
Pu-239 0.0050 0.0022 pCi/g
Pu-242T Recovery 96.06 %

*¥k%% FINAL REPORT #%#%%
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Page 2 of 4 -

Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier

200082943 300191865 14-08 Pu-238 0.0000 0.0000 pCilg
Pu-239 0.0095 0.0031 pCi/g

. Pu-242T Recovery 88.33 %
200082944 300191870 14-US Pu-238 : 0.0034 0.0018 pCi/g
Pu-239 0.0045 0.0019 pCi/g

Pu-242T Recovery 86.67 %
200082945 300191875 15-08 Pu-238 0.0030 0.0021 pCi/g
Pu-239 0.0100 - 0.0027 pCi/g

Pu-242T Recovery " 87.44 %
200082946 300191880 15-US Pu-238 0.0006 0.0009 pCi/g
Pu-239 : 0.0041 0.0017 pCilg

Pu-242T Recovery 88.47 %
200082947 300191885 16-08 Pu-238 0.0013 0.0024 pCi/g
- Pu-239 0.0089 0.0039 pCi/g

Pu-242T Recovery 85.11 %
200082948 300191890 16-US Pu-238 0.0000 ) 0.0000 pCi/g
Pu-239 0.0052 0.0021 pCi/g

Pu-242T Recovery 82.26 %
200082949 300191893 17-08 Pu-238 - 0.0012 0.0011 pCi/g
Pu-239 0.0039 0.0017 pCi/g

Pu-242T Recovery 87.12 %

*¥%% FINAL REPORT ##%##
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BLIND QC
Result QC QC QC QcC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200082957 300191898 Pu-238 3.4759 0.1400 pCilg 3.75 0.13 pCilg IN CONTROL
Pu-239 1.7537 0.0812 pCi/g 1.79 0.057 pCi/g IN CONTROL
METHOD BLANK
Result QC QC QcC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.22784 300211018 Pu-238 0.0012 0.0020 pCi/g 0 0 pCi/g IN CONTROL
Pu-239 0.0014 0.0018 pCi/g 0 0 pCi/g IN CONTROL

*¥%% FINAL REDPORT *#%##
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Date Date Date

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

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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LOS ALAMOS NATIONAL LABORATORY ‘ =
CST Analytical Chemistry
Analytical Results Report

Page 1 of 4

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 . Study: ESH20 BIOLOGICALS
Requester Phone: 6670815 Logged by: LBRANCH
Requester Fax #: 667-0731 Anglytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units ualifier
200082884 300191683 17-US Pu-238 -0.0005 0.0045 pCi/g
Pu-239 0.0094 0.0056 pCi/g
Pu-242T Recovery 70.35 %
200082886 300191688 18-08 Pu-238 0.0000 0.0000 pCi/g
Pu-239 0.0257 0.0068 pCi/g
Pu-242T Recovery 89.10 %
200082887 300191693 18-US Pu-238 0.0012 0.0024 pCi/g
Pu-239 0.0180 0.0041 pCi/g
Pu-242T Recovery 92.08 %
200082888 300191698 19-08 Pu-238 -0.0015 0.0032 pCi/g
Pu-239 0.0047 0.0034 pCi/g
Pu-242T Recovery 85.40 ’ %
200082889 300191703 19-US Pu-238 -0.0014 0.0028 pCi/g
Pu-239 0.0074 0.0039 pCi/g
Pu-242T Recovery 76.89 %
200082890 300191708 20-0S Pu-238 -0.0023 0.0046 pCilg
Pu-239 0.0100 0.0063 pCi/g
Pu-242T Recovery 69.10 %

*¥%%% FINAL REPORT #*##s#
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Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier

200082891 300191713 20-US Pu-238 0.0007 0.0033 pCilg
: Pu-239 0.0032 0.0034 pCi/g

Pu-242T Recovery : 83.53 %
200082892 300191718 21-08 Pu-238 0.0024 0.0051 pCi/g
Pu-239 -0.0005 0.0063 pCilg

Pu-242T Recovery 84.72 %
200082893 300191723 21-Us Pu-238 0.0032 ’ 0.0033 pCi/g
Pu-239 0.0092 0.0036 pCi/g

Pu-242T Recovery 89.52 %
200082894 300191728 22-08 Pu-238 -0.0028 0.0027 pCi/g
: Pu-239 0.0035 0.0035 pCi/g

Pu-242T Recovery 90.74 %
200082895 300191733 22-US Pu-238 0.0002 0.0023 pCi/g
Pu-239 0.0054 0.0033 pCi/g

Pu-242T Recovery 83.08 %

*%%% FINAL, REDORT *###
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BLIND QC

Customer Id Taskld
200082897 300191736

METHOD BLANK

Custpmer Id Taskld
00.22784 300211827
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Component
Pu-238

Pu-239

Component
Pu-238
Pu-239

Result
Value
4.4458
5.4118

Result
Value

-0.0024
-0.0029

QC

Uncertainty Units Yalue
0.1915 pCilg 4.46
0.2251 pCi/g 5.40

. QC
Uncertainty Units Value
0.0047 pCilg 0
0.0030 pCilg 0

*%%% FINAL REPORT *%¥¥

QC QcC
Uncertainty _units
0.16 pCi/g
0.17 pCi/g

QC QC
Uncertainty _units
0 pCi/g
0 pCilg

QC
Evaluation
IN CONTROL
IN CONTROL

QC
Evaluation
IN CONTROL
IN CONTROL
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The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”
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LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 6

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task 1d Customer 1d Component Result Value Uncertainty Units ualifier
200082937 300191834 11-08 Am-241 0.0212 0.0084 pCi/g
Am-241 DL 0.0293 pCi/g
Am-243T Recovery 66.97 %
Analysis Date 21-MAY-1999 DD-MON-YYYY
Instrument 80 ALPHA NONE
Count Time 1333.33 min
Efficiency 20.58 %
200082938 300191839 11-Us Am-241 0.0037 0.0039 pCi/g
Am-241 DL 0.0159 pCilg
Am-243T Recovery 68.43 %
Analysis Date 21-MAY-1999 DD-MON-YYYY
Instrument 80 ALPHA NONE
Count Time 1333.33 min
Efficiency 19.21 %
200082939 300191844 12-08 Am-241 0.0057 0.0041 pCi/g
Am-241 DL 0.0136 pCi/g
Am-243T Recovery 62.59 %
Analysis Date 21-MAY-1999
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Sample Id
200082939

200082940

200082941

200082942

200082943

Task Id
300191844

300191849

300191856

300191859

300191864

Customer Id
12-0§

12-US

13-08

13-Us

14-08

Component
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

% %

Result Value
80 ALPHA
1333.33
26.15
0.0017
0.0260
43,73
21-MAY-1999
80 ALPHA
1333.33
20.59
-0.0008
0.0148
50.05
21-MAY-1999
80 ALPHA
1333.33
20.52
0.0084
0.0345
43.66
21-MAY-1999
80 ALPHA
1333.33
20.24
0.0067
0.0258
41.60
21-MAY-1999
80 ALPHA
1333.33
19.56
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Uncertainty

0.0060

0.0030

0.0085

0.0066

Units

NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCilg

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCilg

pCi/g

%
DD-MON-YYYY
NONE

min

%
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Sample Id
200082944

200082945

200082946

200082947

200082948

Task Id
300191869

300191874

300191879

300191884

300191889

Customer 1d
14-US

15-08

15-US

16-08

16-US

Component
Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrurnent

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery

% % % %

Result Value
0.0050
0.0092
60.26

21-MAY-1999
80 ALPHA

1333.33
19.73
0.0101
0.0201
46.66

21-MAY-1999
80 ALPHA

1333.33

20.70
0.0086
0.0049
50.05

21-MAY-1999
80 ALPHA

1333.33
19.88
0.0178
0.0191
45.74

21-MAY-1999
80 ALPHA

1333.33

21.59
0.0017
0.0090
63.21
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Uncertainty
0.0028

0.0061

0.0033

0.0081

0.0023

DD-MON-YYYY
NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY
NONE

min

%

pCilg

pCilg

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%

Qualifier
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Page 4 of 6

Sample Id - Task Id Customer Id Component Result Value

Uncertainty Units Qualifier

200082948 300191889 16-US Analysis Date 21-MAY-1999 DD-MON-YYYY

Instrument 80 ALPHA NONE

Count Time 1333.33 min

Efficiency : 19.53 %
200082949 300191892 17-08 Am-241 0.0194 0.0051 pCi/g

Am-241 DL 0.0107 " pCilg

Am-243T Recovery 52.86 %

Analysis Date 21-MAY-1999 DD-MON-YYYY

Instrument 80 ALPHA NONE

Count Time 1333.33 min

Efficiency 19.37 %
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Page 5 of

whaRkskRidnk CST QUALITY ASSURANCE REPORT * %k s s

BLIND QC

Resuit QC QC QC
Customer Id Task Id Component Value Uncertainty Units Yalue Uncertainty _units
200082957 300191899 Am-241 5.6564 0.2164 pCi/g 6.49 0.29 pCi/g
METHOD BLANK

Result QC QC QC
Customer Id Task Id Component Value Uncerfainty Units Value Uncertainty _units
00.22784 300216208 Am-241 0.0011 0.0067 pCi/g 0 0 pCi/g

#%k% FINAL REPORT ###4#

QC
Evaluation
WARNING 2-381G

QC .
Evaluation
IN CONTROL
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Page 6 of 6

—

Analyst

Review Team Leader ‘ QA Officer

Swee 300 ¢fo)ay gl /e
Date ate ate Date

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

"The reported uncertainties are at the 1 sigma confidence Jevel unless otherwise stated,"
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LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of 5

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: - M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units ualifier
200082884 300191684 17-Us Am-241 0.0140 0.0128 pCi/g
Am-241 DL 0.0487 pCi/g
Am-243T Recovery 38.30 %
Analysis Date 12-MAY-1999 DD-MON-YYYY
Instrument 80 ALPHA NONE
Count Time 1333.33 min
Efficiency 20.34 %
200082886 300191689 18-08 Am-241 0.0378 0.0158 pCilg
Am-241 DL 0.0398 pCi/g
Am-243T Recovery 34.00 %
Analysis Date 12-MAY-1999 DD-MON-YYYY
Instrament 80 ALPHA NONE
Count Time 1333.33 min
Efficiency 19.25 %
200082887 300191694 18-US Am-241 0.0081 0.0068 pCilg
Am-241 DL 0.0162 pCi/g
Am-243T Recovery 40.86 %
Analysis Date 12-MAY-1999 DD-MON-YYYY
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of 5

Sample Id
200082887

200082888

200082889

200082890

200082891

Task Id
300191694

300191699

300191704

300191709

300191714

Customer Id
18-US

19-08

19-US

20-08

20-US

Component
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Result Value
80 ALPHA
1333.33
26.19

-0.0019
0.0705

19.59
12-MAY-1999
80 ALPHA
1333.33
20.68

0.0057
0.0327

35.21
12-MAY-1999
80 ALPHA
1333.33
20.51

0.0342
0.0482

49.52
12-MAY-1999
80 ALPHA
1333.33
20.09

0.0096
0.0488

35.88
12-MAY-1999
80 ALPHA
1333.33

19.52
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Uncertainty

0.0165

0.0083

0.0157

0.0116

Units
NONE
min

%
pCilg
pCi/g

%

DD-MON-YYYY
NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY
NONE

min

%

pCilg

pCilg

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

Qualifier
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Customer Id

Component
Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-24}

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instrument

Count Time
Efficiency

Am-241

Am-241 DL
Am-243T Recovery
Analysis Date
Instriment

Count Time
Efficiency

Result Value
0.0066
0.0583
49.40
12-MAY-1999
80 ALPHA
1333.33
19.61
0.0116
0.0401
32.71
12-MAY-1999
80 ALPHA
1333.33

20.79
0.0145
0.0411
32.87
12-MAY-1999
80 ALPHA
1333.33
19.86
0.0081
0.0249
27.75
12-MAY-1999
80 ALPHA
1333.33

21.62

FINAL REPORT *%#+#

Units

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%
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BLIND QC

Customer Id  Task Id
200082897 300191737

METHOD BLANK

Customer Id  Task Id
00.22784 300215832

00.22784 300215833

e ke 3 af o ke o ale o ok ke o CST QUALITY ASSI)’RANCE REPORT 34 3¢ aje 3k o e ofe ok ok ok

Component
Am-241

Component
Am-241

Am-241

Result
Value
2.2286

Result
Value
0.0174

0.0075

Uncertainty Units
0.1444 pCi/g
Uncertainty . Units
0.0348 pCi/g
0.0058 pCi/g

*kk% FINAL REPORT

QC
Value
2.62

QC

Value )

e e e e

QC QC
Uncertainty _units
0.12 pCilg

QC QC
Uncertainty _units
0 pCi/g
0 pCi/g

QC

Evaluation
WARNING 2-381G

QC
Evaluation
IN CONTROL

IN CONTROL
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Page 5 of 5

e g o e

Analyst Review Team Leader QA Officer

5 5 \3 x a9 é[la 4‘13 jmgﬂlj S/20 [zg
Da ate Dhte ‘ ate

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

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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22-Dec-1998 11:45 LOS ALAMOS NATIONAL LABORATORY
' CST Analytical Chemistry
Analytical Results Report

Page 1 of 5

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WEG6G30000000 Due Date: 17-FEB-99
Requester Group: ESH-20 Logged Date: 08-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: APODACA '
Requester Fax #: 667-0731 Analytical Service Agreement #; '
CUSTOMER SAMPLES . .
Sample Id Task 1d Customer Id Component Result Value Uncertainty Units Qualifier
200082839 300191637 11-08 H-3 90 700 pCi/L <.
H-3 MDA 480 pCi/L <
200082840 300191638 11-US H-3 ) 10 ' 700 pCi/L L
’ H-3 MDA 470 pCi/L
200082841 300191639 12-08 H-3 60 700 pCi/L
. H-3 MDA 470 pCi/L.
200082842 300191640 12-US H-3 580 ) 730 pCi/L ' .
H-3 MDA 490 pCi/L '
200082843 300191641 13-08 H-3 280 710 pCi/L
H-3 MDA T 490 pCi/L-
200082844 300191642 13-US H-3 390 720 pCi/L
' H-3 MDA 480 pCi/lL
200082845 300191643 14-08 H3 370 720 pCi/L
H-3MDA 490 : ’ pClL
200082846 300191644 14-US H-3 490 730 pCi/L
H-3 MDA 470 pCi/L
200082847 300191645 15-08 H-3 80 700 pCi/LL
H-3 MDA 460 pCi/L

#%#% FINAL REPORT #*%#%+
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Page 2 of 5

Sample Id Task Id Customer 1d Component Result Value Uncertainty Units Qualifier
200082848 300191646 ’ 15-US H-3 : 310 710 pCi/L
H-3 MDA | 480 pCi/L
200082849 300191647 16-08 H-3 950 750 pCi/L.
H-3 MDA 530 pCi/L
200082850 300191648 16-US H-3 270 710 pCi/L.
H-3 MDA 470 pCi/L
200082851 300191649 17-08 H-3 170 710 pCi/L.
H-3 MDA 470 pCi/L.
200082852 300191650 17-US H-3 130 700 pCi/L
H-3 MDA 460 pCi/L
200082853 300191651 18-08 H-3 1530 790 pCi/L.
H-3 MDA ’ 470 ) pCi/L
200082854 300191652 18-US H3 1310 780 pCi/L T~
H-3 MDA 500 pCi/L <
200082855 300191653 19-08 H-3 290 710 pCi/lL (o)
H-3 MDA ] 460 pCi/L
200082856 300191654 19-US H-3 780 740 pCi/L.
H-3 MDA 510 pCi/LL
200082857 300191655 20-08 H-3 250 710 pCi/L.
H-3 MDA 470 . pCilL
200082858 300191656 20-US H-3 1300 770 pCi/LL '
H-3 MDA 580 pCi/lL
200082859 300191657 21-08 H-3 1180 770 pCi/L,
H-3 MDA 460 pCi/L
200082860 300191658 21-US H-3 210 710 pCi/L
H-3 MDA 470 pCi/lL
200082861 300191659 22-08 H-3 310 710 pCi/L
H-3 MDA : 470 pCi/lL
200082862 300191660 22-US H-3 230 710 pCi/L -
. . H-3 MDA . 460 pCi/lL

##4% FINAL REPORT *###
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DUPLICATE TASKS

Sample Id Task Id Original Task  Component Result Value . Uncertainty Units Qualifier
200082850 300191648 ] H-3 . 270 710 pCi/L
. H-3 MDA 470 pCi/L
200084117 300193704 300191648 H-3 420 720 . pCilL
' H-3 MDA , 470 pCilL

QN8
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BLIND QC

Customer Id
200082866

200082867

OPEN QC

Customer Id
00.38286

00.39930

Task 1d
300191661

300191662

Task1d
300193702

300193703

#+arsxramens CST QUALITY ASSURANCE REPORT #++##ssnnx

Component

H-3

H-3

Component
H-3

H-3

Result
Value
14200

16600

Result
YValue
-0.00018

0.0121

Uncertainty Units
1400 pCi/L
1500 pCi/L
Uncertainty Units
0.00068 uCi/LL
0.0013 uCi/L

*##% PINAL REPORT *%##

QC
Value
14500

17900

QC
Value
0

0.01427

QC QC
Uncertainty  units
540 pCi/L
660 pCilL

QcC QC
Uncertainty _units
0 uCi/L

0.00143 uCi/L

Page 4

QC

Evaluation
IN CONTROL

IN CONTROL

QC
Evaluation
IN CONTROL

/
IN CONTROL

of
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Analyst Review Team Leader . QA Officer

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

910

/
’

"The reported uncertainties are at the 1 sigma confidence level unless otherwise stated."
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This report has been reproduced directly from the
best available copy. It is available electronically on

the Web (hitp://www.doe.gov/bridge).

Copies are available for sale to U.S. Department of
Energy employees and contractors from—

Office of Scientific and Technical Information
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Oak Ridge, TN 37831

(423) 576-8401

Copies are available for sale to the public from—

National Technical Information Service
US Departmnent of Commerce

5285 Port Royal Road

Springfield, VA 22616
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