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PINON PINE TREE STUDY, LOS ALAMOS NATIONAL LABORATORY:
SOURCE DOCUMENT

by

P.R Fresquez, J.D. Huchton, M.A. Mullen and L. Naranjo, Jr.

One of
Alamos

ABSTIUiCT

the dominant ~tree species growing within and around Los
National Laboratory (LANL), Los Alamos, NM, lands is the

pinon pine (Pinus edulis) tree. Pinon pine is used for fiewood, fence
posts, and building materials and is a source of nuts for food—the
seeds are consumed by a wide variety of animals and are also
gathered by people in the area and eaten raw or roasted. &’his study
investigated the (1) concentration of 3H~ 137CSt ‘“Sr? Q ‘81’u> .

‘9W0Pu, and ‘*Am in soils (O-to 12-in. [31 cm] depth underneath the
tree), pinon pine shoots (PPS), and pinon pine nuts (PPN) collected
from LANL lands and regiorial background (BG) locations, (2)
concentrations of radionuclides in PPN collected in 1977 to present
data, (3) committed effective dose equivalent (CEDE) from the
ingestion of nuts, and (4) soil to PPS to PPN concentration ratios
(CRs). Most radionuclides, with the exception of 3H in soils, were not
significantly higher (p c 0.10) in soils, PPS, and PPN collected from
LANL as compared to BG locations, and concentrations of most
radionuclides in PPN from LANL have decreased over time. The
maximum net CEDE (the CEDE plus two sigma minus BG) at the
most conservative ingestion rate (10 lb [4.5 kg]) was 0.0018, mrem
(0.018 pSv). Soil-to-nut CRs for most radionuclides were within the
range of default values in the literature for common fruits and -
vegetables.

I. INTRODUCTION

Pinon-juniper woodlands occupy over 50 million acres in the western United

States, primarily in NV, UT, AZ, CO, and NM (Buckman and Welters 1987). Pinon pine

(Pinus edulis) trees, in particular, have been used by humans for firewoo~ fence post$

and building materials. The woodlands also provide wildlife habitat, and the seeds (=1

cm long) of the tree are consumed by a wide variety of animals, including ground

squirrels, chipmunks, porcupines, deer, e~ black bears, and turkeys. The seeds are also



gathered by people and eaten raw or roasted and are an economic commodity of the area

(Tidwell 1987; Van Hooser and Casey 1987).

Pinon pine trees are the -dominant overstory tree species in the middle to lower

half of the Pajarito Plateau in north-central New Mexico: This area includes Los Alamos

National Laboratory (LANL) lands. Over half of LANL’s 43 sq mi (27,500 acres)

contain the pinon pine tree (Dunham 1994). LANL, a nuclear weapons design,

development and testing facility, handles and/or produces liquids, solids, and gases that

contain radioactive matetials (USDOE 1979). Although LANL makes great effort to

minimize radioactive material releases to the enviroinnent, trace amounts of radioactive

isotopes have been detected in various biotic and abiotic materials within LANL

boundaries @SP 1998).

As part of the Environmental Surveillance Program (IMP) at LANL, many wild

and domestic foodstrd% have been assessed within and around the Laboratory for

potential radiological contamination (ESP 1996% 1996b, 1997, 1998, 1999). Only one

study to date, however, has investigated the potential contamination levels in the nuts of

.pinon pine trees within the LANL enviro~ an~ that study was conducted in the late-

1970s (Salazar 1979). Because pinon pine nuts (PPN) are produced irregularly in

nonannual cycles about every seven to ten years @nham 1994), the ESP has been using

radionuclide concentration data determined directly from the foliage of pinon pine trees

as input p~ameters to estimate the doses to people from the ingestion of PPN (ESP 1998,

1999). There are no direct conversion factors that exist in the literature for the

conversion of radionuclide concentrations in pinon pine tree foliage to PPN, albeit it is

generally known that the nonedible portions (roots, stems, and leaves) contain higher

radionuclide concentrations than the edible tissue portions (Menzel ‘1965); and thus, the

use of pinon pine tree fofiage to estimate the dose for the ingestion of PPN may be an

overestimation of risk.

The objectives of this study were to (1) determine radionuclide concentrations in

soils, pinon pine shoots (PPS), and PPN collected fi-omLANL and regional background

(13G)areas, (2) compare radionuclide concentrations in PPN collected in 1977 to present

da@ (3) estimate the committed effective dose equivalent (CEDE) to people that

consume PPN from LANL lands, and (4) establish soil to PPS to PPN transfer
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coefficients (concentration ratios [CR]) so that soil or PPS could be sampled and

analyzed in the fi.dmre, and-based on tie transfer coefficients-the radionuclide

concentrations could be estimated for PPN on any given year.

II. METHODS AND MATEtiS

S~ples of soil, PPS, and PPN were collected from two study sites: (1) LANL

(Technical Areas [TA] 15,36,39, and 49) and (2) regional BG (Tres Piedras, Jemez, and

Coyote, NM) (Figure 1). PPS were also collected from the following perimeter areas for

comparison: Los Alamos townsite to the northeast, San”Ildefonso lands to the east, and

White Rock/Pajarito Acres townsite to the southeast. (Note there was no pinon nut crop

in the perimeter areas of LANL in the year of this study.)

At each sample site, a composite soil sample (three .subsamples) was collected

with a bucket auger at the O-to 12-in. (31 cm) depth from around and within the drip line

of a pinon pine tree. The three subsamples were combined and mixed thoroughly in a

three-gallon Ziploc@ bag and placed in a labeled 500-mL poly bottle. PPS samples

consisted of the tips of tree shoots approximately 1 to 2 in. (2.5 to 5.1 cm) in length at a

height of 4 to 5 R (1.3 to 1.6 m). Personnel collecting PPS samples wore plastic gloves

and used clean shears to clip vegetation, all tools were washed with soap and water

between sampling locations to avoid cross contamination. Samples of clipping; ranged

from 2 to 3 lb (0.9 to 1.4 kg) of composite material and were placed in labeled Ziploc@

plastic bags. Sirnilarily, approximately 2 to 3 lb of PPN were picked by hand from

beneath the pinon pine tree and placed into Ziploc@ plastic bags. All soil and vegetative

materials were transported to the laboratory in locked ice chests cooled to 4“C.

At.the laboratory, subsarnples (-100 wet g) of PPS and PPN (shelled) were placed

into 1-L glass beakers and heated to collect distillate (water) for 3H analysis. The

remainipg portions of each PPS and PPN sample were thoroughly washed and allowed to

air dry before they were placed into tared 2-L glass beakers and weighed. The beaker

contents were oven dried at 75°C for 120 IL weighed, and ashed incrementally to 500”C

for 120 h. The sample ash

labeled 500-mL poly bottles.

was weighe~ pulverize~ homogenize~ and transferred to

All samples (soils and ashed PPS and PPN) were submitted
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with the distillate samples (I?PS and PPN) under fill chain-of-custody to a LANL

chemistry laboratory for the analysis of 3H, ‘8Pu, ‘@u, *37CS,‘V, 24*Arn,90Sr. All

methods of radiochernical analyses for soils (l?resquez et al. 1998a) and vegetation

(Fresquez et al. 1998b) have been described previously. Original analytical reports are

included in Appendices A through C for fiture reference. Results are reported on a pCi

mL-* (moisture) basis for 3H and on an oven dry weight basis (g dry) for the rest of the

elements. Moisture conversion factors (ash to dry) for PPS and PPN can be found in

Fresquez and Ferenbaugh (1998). Variation in the mean radionuclide content in soils,

PPS, and PPN between samples collected from LANL and regional BG lands were

assessed using a Wilcoxon Rank Sum Test at the 0.10 probability level (Gilbert 1987).

The CEDE was calculated following procedures recommended by the Department

of Energy (USDOE 1991) ‘~d the Nucleti Regulatory Commission (NRC 1977). The

general process for cal~ulating radiological dose from ingestion of PPN was as follows.

First, after converting horn dry to wet weight concentrations (dry/wet weight ratio for

I?PN = 0.898) (Fresquez and Ferenbaugh ‘1998),the wet concentration of radionuclides in

PPN was multiplied by a dose conversion factor that tells how much radiological dose

occurs per unit of food ingested @SDOE 1988). Where different dose conversion factors

are provided for a radionuclide, the most conservative (highest) factor was used. The

final dose was calculated by multiplying the dose per unit !.ngested by the total number of

units ingested. The dose calculated is the 50-year CEDE. Even though this dose would

be received over a 50-year perio~ the entire dose was reported as though it occurred in

the year the nuts were ingested. Three calculations were pefiormed: dose per lb of nuts

consumed, dose per average consumption rate (3 lb of nuts), and dose per maximum

consumption rate (1Olb of nuts). The dose per lb of nuts consumed was reported so that

individuals may calculate their own doses based on their knowledge of their actual

consumption rates.

III. RESULTS ‘

Soils Underneath Trees

Most radionuclides in soils collected underneath pinon pine trees at most TA sites

on LANL lands were within regional statistical reference levels (RSRLs) (Table 1).
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RSRLS are the mean + two standard deviations (the 95% confidence interval) of soil

surface (O-to 2-in. depth) samples collected from BG (non-LANL) locations from 1993

through 1997 as part of the ESP (I3SP 1999). Soil samples from LANL and reference

sites are collected from the top two inches of material because radionuclides are most

common at that depth. The only radionuclides that were higher than the RSRLS were 90Sr

in soils at all of the sites, including BG, and ‘tU in a soil sample collected from TA-15.

The higher 90SrleveIs in all of the soils collected born LANL and BG sites as compared

to the RSRL may be a result of the depth of sampling and/or an analytical anomaly, as the

concentrations in soils collpcted from LANL and BG sites were not significantly different

@ < 0.05) from one another. Higher concentrations of “U detected in a soil sample

collected from TA-15 (near the Pulsed High Energy Radiation Machine Emitting X-ray

~HERMEXl testing facility) as compared to BG, on the other han& may be more a

reflection of LANL operations than any other factor. Operations at TA-15, for example,

involve testing of high explosives with depleted and natural U, and significantly higher

concentrations of btU in the soil surface (average ~lJ concentration was 1,210 pg g-l)

around PHERMEX have been found in past surveys @esquez 1994). As a group, most

radionuclides, with the exception of 3H (p = 0.06), in soils collected from LANL lands

were not significantly higher (p <0. 10) than soils collected from regional BG locations.

The dillerences in 3H concentrations between sites, however, were very small, and

concentrations of 3H in soils collected at specific sites within LANL in the present study

(0.08 pCi rnL-l) correspond very well to more recent soil survey results conducted on a

wider scale throughout LANL lands (0.07 pCi mL-’) (ESP 1999); ant all indications are

that 3H concentrations in soils at LANL are in a declining mode (l?resquez.et al. 1998a).

PPS and PPN

In general, radionuclides in PPS (Table 2) were significantly higher (p < 0.10)

than in PPN (Table 3) collected fi-omLANL and BG areas. These results lend creedance

to the fact that nonedible tissues (roots, stems, and leaves) tend to accumulate more

radionuclides than the fimiting bodies of the same plant species (Menzel 1965).

Comparing radionuclides in PPS and PPN collected on LANL lands with PPS and PPN

collected from regional BG areas show that all radionuclides in PPS and PPN from
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LANL sites were not significantly higher (p < 0.10) than radionuclides in PPS and PPN

from regional BG locations. In fact, 23*Puin PPS from BG (and perimeter locations) was

significantly higher than in PPS collected from LANL areas. Comparing radionuclide

concentrations in PPN colIected from LANL lands in 1977 (n= 6 sites) (Salazar 1979)

with PPN collected in the present study show that most of the radionuclides, with the

exception of 137Cs,in PPN collected in this study were lower than PPN collected over 20

years ago. (Note Salazar’s radionuclide da@ with the exception of 3H, were incomectly

those data were really listed in units per ashpresented as being on a dry weight basis—

weight. We converted the data to a dry weight basis by multiplying the average by the

ashklry weight ratio of PPN [0.026] for comparison to the present study.) The average

concentration of 3H decreased slightly horn 13 to 10 pCi ll.L-l, 90Srfrom 0.009 to -O.O12

pCi g-l dry, ‘W from 5.5 to 1.3 ng g-l dry, 23*Pufrom -0.0009360 to -0.0000026 pCi g-*

dry, and 239Pu from 0.0009022 to 0.0000312 pCi g-l dry. In contrast, the average

concentration of 137Csin PPN from LANL in” 1977 slightly increased from 0.0002 to

0.0040 pCi g-l dry in 1998.

Concentration Ratios

CRS, or Iransfer factors, from soil to PPS to PPN-for each radionuclide measured

can be found in Table 4. In general, with the exception of ‘tU and *37CS,all other CRS

derived from the radionuclides measured ~ nonedible tissues (I?PS) from pinon pine trees

collected Iiom LANL and BG regions were dissimilar to CRS commonly reported in the

literature (Kennedy and Strenge 1992, Baes et al. 1984, IAEA 1994); 90Srwas lower, and

the Pu isotopes’and 241Amwere very much higher. This was expected for the most part

because most CRS in the literature were derived flom common tits and vegetables and

no data exists for pinon pine trees; thus, the reason for this study. In constrast, most of

the CRS, including those derived for the Pu isotopes and 241Am,for edible tissue (PPN)

were within values reported in the literature. CRS for 3H in both PPN and PPS were

reported on a range basis because results between LANL and BG varied widely.
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Committed Effective Dose Equivalent

The CEDE to a hypothetical 50-year resident consuming PPN in various

quantities collected fi-omLANL and BG lands maybe found in Table 5. In general, the

CEDES between the @o sites are very similar to one another. Based on the “worst case

scenario,” the maximum net CEDE (the CEDE plus two sigma minus BG) from the

ingestion of 10 lb (the maximum consumption rate per person per year) of PPN from

LANL was 0.0018 mrem (0.018 pSv). This dose is far below the International

Commission on Radiological Protection (ICIW) permissible dose limit (PDL) of 100

mrem (1000 pSv) for all pathways above that received from natural background (ICRP,

1978). The majority of tie doses at LANL from the ingestion of PPN was due to 90Sr

(49%) and 241Am(23%) activity.

IV. CONCLUSIONS

Most radionuclides in soils, PPS, and PPN collected from LANL lands were not

significantly higher (p < 0.10) than counterparts from regional BG locations. PPN

collected in the present study contained radionuclide contents lower than PPN collected

in the late- 1970s. Radiological doses to people who consume nuts from pinon pine trees

growing on Laboratory lands were not significant; in fact, the “worst case senario”

resulted in a net CEDE of <0.002Y0of the ICRP PDL.
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Tablel. Radionuclide concentrations (*counting uncertain@) insoils (O-to 12-in. depth) collected underneath pinon pine
trees from LANL and BG locations.

.

‘H 1“CS ‘“Sr ‘“’u L“NPU &-UPU L“’Am
Location pCi mL pCi g dry pCi g dry l%g dry pCi g dry pCi g dry pCi g dry
LANL TA-15 0.26 (0.67) 0.48 (0.06)’ 1.52 (0.37) 4.81 (0.48) 0.002(0.001) 0.016 (0.002) 0.011 (0.002)
LANL TA-36 0.06 (0.66) 0.10 (0.02) 2.55(0.41) 1.91(0.19) 0.001(0.001) 0.004(o.oolj 0.005(o.oolj
LANL TA-39 O.O1(0.66) 0.14 (0.03) 1.98 (0.40) 2.63 (0.26) 0.001 (0.001) 0.006 (0.001) 0.004 (0.001)
LANL TA-49 -0.02(0.66) -0.01(0.08) 4.85(0.79) 2,75(0.28) 0.003(0.001) 0.004 (0.001) 0.006 (0.002)
Mean (3=SD) 0.08 (0.13)a1 0.18 (0.21)a 2.73 (1.48)a 3.03 (1.25)a 0.002 (0.001)a 0.008(0.006)a 0.007 (0.003)a
BG-Coyote -0.35 (0.63) 0.26 (0.04) 1.32 ‘(0.26) 1.49 (0.15) 0.001 (O.OO1) 0.008 (0.001) 0.004 (0.001)
BG-Tres Piedr -0.19 (0,64) , 0005(0.01) 0.95 (0.28) 1.31 (0.13) 0.001 (0.001) 0.002 (0.001) 0.003 (O.OO1)
BG-Jemez -0.05 (0.65) 0.19 (0.03) 2.36 (0.37) 2.93 (0.29) 0.001 (0.001) ~ 0.007 (0.001) 0.009 (0.004)
Mean (+SD) -0.20 (0.15)b 0.17 (0.ll)a 1.54 (0.73)a 1.91 (0.89)a 0.001 (0.000)a 0.006 (0.003)a 0.005 (0.003)a
RSRL2 1.06 0.60 0.71 ( 3,16 0.010 0.021 .0.011
‘Means within the same column followed by the same letter are not significantly different at the 0.10 probability level using a
nonparametric Wilcoxon Rank Sum Test.
2RSRL; this is the upper (95%) limit background concentration (mean+ 2 std dev) based on soil surface (O-to 2-in. depth) data from
1993 to 1997 (ESP 1999).
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Table 2, Radionuclide concentrations in PPS from LANL, Perimeter (P), and BG locations.

Location pCi mL 103 pCi g dry 103 pCi g dry ng g dry 10-5pCi g dry 10-5pCi g dry 10-5pCi g dry
LANL TA-15 0.03 (0.65) 36.0 (53.6) 233.6 (28.8) 269,6 (27.2) 3.2 (18.4) 36.8 (21.6) 4.8 (32.0)
LANL TA-36 0.07 (0.65) 14.4 (21.6) 252.8 (37.6) 56.0 (5.6) -0.8 (9.6) 31.2 (19,2) 79.2 (35.2)
LANL TA-39 0.52 (0,68) 120.8 (180.8) 408.0 (60.0) 55,2 (5.6) . -21.6 (21.6) 34.4 (55.2) 104,0 (44.8)
LANL TA-49 0.06 (0.65) 28.0 (41.6) 258.4 (26.4) 40.0 (4.0) 5.6 (11,2) 27,2 (14.4) 29.6 (42.4)
Mean (+SD) 0.17 (0.23)al 49.8 (48.2)a 288,2 (80,6)a 105.2 (109.8)a -3.4 (12.4)b 32.4 (4.2)b 54.4 (45.3)a
P-LA2 0.07 (0.71) 4.8 (7.2) 128.8 (59.2) 48.8 (4.8) 16.8 (13.6) 55,2 (21.6) 45.6(27.2)
P-WA -0.18 (0.69) 14.4 (21.6) 148,0 (64.8) 28.8 (3,2) 7.2 (13.6) 64.8 (24.8) 83.2 (34.4)
P-SI -0.21 (0.69) 18.4 (27.2) 169.6 (65.6) 28.0 (3.2) 54.4 (24.8) 67.2 (25.6) 128,0 (72.0)
Mean (’SD) -0,11 (0,15)a 12.5 (7.O)a 148.8 (20,4)b 35,2 (11.8)a 26,1 (24.9)a 62.4 (6.3)a 85.6 (41.3)a
13G-Coyote 0.21 (0.66) 40.0 (60.8) 258.4 (34,4) 40.0 (4.0) 27.2 (15.2) 23.2 (16.0) 79.2 (35.2)
BG-Tres Piedr -0.30 (0.63) 99.2 (148.0) 297.6 (60.8) 29.6 (3.2) 21.6 (21.6) 32.8 (26.4) 75.2 (40.8)
BG-Jemez 0034(0.67) 16.0 (24.8) 273.6 (38.4) 47.2 (4,8) 52.8 (26.4) O.O(0.0) 69.6 (47.2)
BG-Jemez Spr -0.45 (0.68) -12.8 (8,8) 200,0 (68.0) 71.2 (7.2) 25.6 (24.8) 20.8 (16.0) 144.0 (58.4)
Mean @SD) -0.05 (0.38)a 35.6 (47.6)a 257.4 (41.5)a 47.0 (17.7)a 31.8 (14.2)a 19,2 (13.8)b 92.0 (34.9)a
‘Means within the same column followed by the same letter are not significantly different at the 0,10 probability level using a
nonpammetric Wilcoxon Rank Sum Test.

— .

2LA = Los Alamos; WR/PA = White Rock/Pajarito Acres; S1= San Ildefonso Pueblo
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Table 3. Radionuclide concentrations in PPN from LANL and BG locations.

‘H 13’CS ‘“Sr - ‘OW L‘UPU L~“”Pu L“’Am
Location pCi mL 10-3pCi g dry 10-3pCi g dry ng g dry 10-s pCi g dry 105 pCi g dry 10-5pCi g dry
LANL TA-15 5.90 (0.99) -3.9 (2.9) -15.6 (13.3) 1.56 (0.26) 0.52 (2.1) 5.98 (3.4) 13.0 (5.2)
LANL TA-36 11.90 (1.30) -4.7 (2.9) -12.0 (6.8) 1.30 (0.26) 1.30 (1.8) 5,98 (2.9) 5.5 (4.7)
LANL TA-39 11.20 (1.20) 11.2 (2.1) -11.2 (7,3) 1.04 (0.26) -2.60 (3.1) -3.64 (3.9) 12.7 (5.5)
LA.NLTA-49 11.00 (1.20) 13,5 (2.1) -9.4 (8.6) 1.30 (0.26) -0.26 (2.1) 4.16 (3.4) 7.8 (4.7)
Mean (*SD) 10.00 (2.78)al 4.0 (9.7)a -12.0 (2.6)a 1.30 (Oo21)a -0.26 (1.7)a 3.12 (4.6)a 9.8 (3.7)a
BG-Coyote 7.00 (l.OO) 0.0 (2.9) -14.6 (10,4) 1.04 (0,26) 1.30 (2.6) 5.72 (2.6) 13.8 (404)
BG-Tres Piedr -0.01 (0.65) 12.0 (18.0) -21.8 (8.1) 0.78 (0.26) -1.30 (6.2) 4.42 (4.9) .8.3 (3.4)
BG-Jemez 0.61 (0.69) 17.4 (26.0) ~-38.0 (11.4) 1.82 (0.26) -2.60 (1.8) 0.78 (2.6) 4.9 (3.9)
Mean (=ESD) 2.53 (3.88)a 9.8 (8.9)a -24.8 (12.O)a . 1.21 (0.54)a -0.87 (2.O)a 3.64 (2.6)a 9.0 (4.5)a
‘Means within the same column followed by the same letter are not significantly different at the 0.10 probability level using a
nonparametric Wilcoxon Rank Sum Test.

,
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Table 4. CRs (dry basis) for radionuclides from soil (S) to PPS to PPN estimated from LANL and BG locations.l

{i ‘
Location/

;; Matrix 3H 137CS 90Sr totu 23*PU 239’240Pu 241Am
PPs/s 0,95 to 1,824 0.219 0,162 0.027 0.1542 0.0563 0.1548
PPN/S 0.03 to 335 0.059 0.000 0.001 0.0041 0.0085 0.0193
PPN/l?PS 8.78 to 184 0.223 0.000 0.024 0,0413 0.1349 0,4480

Nonedible’ 0.130 1.600 0.020 0.0004 0,0004 0.0006
Edible3 0.049 0.810 0.010 0.0002 0.0002 0.0004
Edible Range4 0.001 to 5.0 0.002 to 14,0 8E104 to 0.1 1E106 to 0.1 lEIO-Gto 0.1 1E10-5to 0.2
“With the exception of ‘H, all other radionuclides were averaged (all negative numbers were converted to zero for averaging) from
LANL and BG data.
2BG to LANL range. ‘
3Nonedible and edible (liuit/vegetable) CRS (Kennedy and Strenge 1992) relate to PPS/S and PPN/S, respectively.
4Edible CR range (IAEA 1994) relates to PPN/S.

I

12



Table 5. The CEDE for the ingestion of PPN collected from LANL and BG locations.

Average Consumption’ . Maximum Consumption’
Location mrem lb-l (+2SD) mrem y-l (=t2SD) mrem y-l (+2SD)
LANL 0.00048 (0.00097) 0.00144 (0.00292) 0.0048 (0.0097)
BG 0.00047 (0.00080) 0.00140 (0.00239) 0.0047 (0.0080)
‘Average consumption rate for PPN is 3 lb (1.4 kg) per person per year.
2Maximum consumption rate for PPN is 10 lb (4.5 kg) per person per year.

13
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Sam’pleId
200077877

200077879

200077880
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200077883

200077884

Task Id
300182927

300182933

300182939

300182945

300182951

300182957

300182963

,.

Customer Id
TA-36

TA-49

TA-39

TP

TA-15

COYOTE

JEMEZ

Comuonent
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA

, >,.O
,

Result Value Uncertainty ~-
~

gualifier

660 ~ pCilL ~.oG (0.66)
480 ~CilL

640 i pCi/L ‘
pCilL

670 pCilL

/
pCi/L.

630 pCilL
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650 pCi/L
pCi/L
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The control status of the preceedihg data was evaluated using the standard statistical criteria set forth in Quaiity Assurance for Heaith and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29.
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It~e reported unce~~tiesare at the 1 sigmaconfidence levelunless otherwise stated.”
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Customer Id
TA-36
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TA-39
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TA-15
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DUPLICATETASKS

Samuie Id Task Id

200077877 300182930

200083932 300193404

Oridnal Task

300182930

CS-137
CS-137
CS-137
CS-137
CS-137
CS-137
CS-137

ComDonent
CS-137
CS-137

Result Value
0.10

,::.yi*l

0.14
0.05
0.48
0,26
0.19

Result Value
0.10
0.13

Uncertainty
0.02
0.08
0.03
0.01
0.06
0S)4
0.03

~ Oualifier
pcilg ‘1.,
pCilg !
pCi/g
pCi/g
pCi/g
pci/g I

pcvg ,
!

\

Uncertainty ~“
0.02 pcilg “

. 0.02 pciig
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RequesterName: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G20000000 Due Date: 23-DEC-98

RequesterGroup: ESH-20 LoggedDate: “ - 20-OCT-1998 screening Data: NO SCREENINGDATAREQUIRED,

MailStop “ “M887 Study: ESH20B1OLOG1CALS

RequesterPhone: 667-0815 Loggedby LBRANCH

RequesterFax A 667-0731 AnalyticalServiceAgreement*

~ CUSTOMERSAMPLES .

>
Sample Id

I 200077877

Task Id
300182928

Customer Id
TA-36

TA-49

Component Result Value
2,55
2,00
4.85
2.00
1.98
2,00
0.95
2.00
1.52
2!00
1.32
2,00
2.36
2.00

Uncertainty
0.41

~ Qualifier
pCi/g

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g ,

pCi/g .
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

Sr-90

Sr-90 MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA

Sr-90
Sr-90MDA
Sr-90
Sr-90 MDA
Sr-90
Sr-90MDA

--P 200077879 300182934 0.79

200077880 0.40300182940 TA-39

200Q77881 300182946 TP 0.28

0.37. 200077882 300182952 TA-15

COYOTE300182958 0.26200077883

0,37200077884 300182964 JEMEZ
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BLINDQC

Customer Id Task Id

200077886 300182970

+

OPENQC

1“
a

Customer Id Task Id

00.36592 300195418

METHODBLANK

“ Customer Id Task Id

00.22778 300195417

.

. . . . ..

Result QC QC QC QC

Comuonent Value Uncertainty Units Value Uncertainty units Evaluation—.
Sr-90 35.73 2,30 pCilg 40.0 1.20 .pCi/g IN CONTROL

ComDonent
Sr-90

ComDonent

Sr-90

ResuIt
Value Uncertainty ~

477.94 39.04 “ pCi/L

QC QC ‘ QC. QC
VaIue Uncertainty _units Evaluation

499.5 15.98 pCi/L IN CONTROL

. .

,/

Result
Value Uncertainty gllJs

0.05 0,15 pCi/g

QC QC QC QC

Value Uncertainty Units Evaluation

0.0 0,0 pCi/g IN CONTROL
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The control status of the preceding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:
1992, LA-12790-MS, Vol I, pp. 19-29.
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“The reported uncertainties are at the 1 sigma confidence Ievei unless otherwise stated.”
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CUSTOMERSAMPLES

Samule Id
200077877
200077879
200077880
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Task Id
300182929
300182935
300182941
300182947”
300182953
300182959
300182965

DUPLICATETASKS

Customer Id
TA-36
TA-49
TA-39
TP
TA-15
COYOTE
JEMEZ

Component
u
u “
u
u
u
u
u

Sample Id Task Id Ori~inal Task ComDonent

200077879 300182935 u

200080199 300187153 300182935 u

Result Value
1.91
2.75
2.63
1.31
4.81
1.49
2.93

Result Value
2,75
2.58

Uncertainty
0.19
0.28
0;26
0.13
0.48
0.15
0.29

yIIJ Qualifier ,
Uglg “
Uglg
Uglg - ,“
Uglg
Uglg
Uglg
Uglg - * .

#

Uncertainty ~’
0.28e Uglg
0.26 Uglg

!2!!wkI
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BLINDQC

Customer Id Task Id Component
200077885 300182969 U

.
)

OPENQC

1/ +-
!! P Customer Id Task Id Comuonent

~ 00.38058 300’187151 U

METHODBLANK

Customer Id Task Id Comuonent
00.22776 300187152 U

Result
Value Uncertainty ~
1.12 0.11 Uglg

Result
m Uncertainty, ~
10.65 1.07 llglL

Result
Value Uncertainty ~
0.00 0.01 Uglg

‘,
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QC QC QC QC
Value Uncertainty _units Evaluation
T 0.02 Ugig IN CONTROL

QC QC QC QC
Value Uncertainty * Evaluation
10.1 1.0 ug/L IN CONTROL

=.
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QC QC QC QC
Value Uncertainty * Evaluation
o 0 Uglg IN CONTROL

.
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Team Leader
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The control status of the preceding data was evaluated using the standard statistical criteria set forth in Quality Assurance for Health and Environmental Chemistry:

1992, LA-12790-MS, Vol I, pp. 19-29.
z

“The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”
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RequesterName: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G20000000 Due Date: 23-DEC-98

Requester Group ESH-20 Logged Date: 20-OCT-1998 ScreeningData: NOSCREENINGDATA REQUIRED

Maii Stop M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax k 667-0731 Analytical ServiceAgreement #:

CUSTOMERSAMPLES“~.

> SanmleId
} 200077877

z

200077879

200077880

200077881

200077882

200077883

Task Id CustomerId Component

300182932 TA-36 Pu-238
Pu-239
Po-242TRecovery

300182938 TA-49 Pu-238
Po-239
Pu-242TRecove~

300182944 TA-39 Pu-238
Pu-239

Pu-242TRecovery

300182950 TP Pu-238
Pu-239
Pu-242TRecove~

300182956 TA-15 Pu-238
Po-239
Pu-242TRecovety

300182962 COYOTE Pu-238
Pu-239

Pu-242TRecoveiy

Result Value
0.0009
0.0043
70,84
0.0026
0.0043
74,80
0,0005

0,0057

89.82
0s)014
0.0017
88.94
0.0019
0.0155
88.23
0.0008
0.0082

88.34

Uncertainty
0.0007
0.0011

0.0009
0,0011

0.0005

0s012

0.0006
oaoo7

0.0007
0.001s

0.0005

0.0013

~
pCi/g
pCi/g
%
pCi/g
pCi/g
%
pCi/g “ ‘

pcug

%
pCi/g
pcug

%
pcilg
pcilg
%
pCi/g

pcilg

%

gua~er
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Sample Id Task Id , , Customer Id Component Result Value Uncertainty ~ Qualifier

200077884 300182968 JEMEZ Pu-238 0.0014 0.0005 pCi/g

Pu-239 0.0069 0.0012 pCilg

Pu-242TRecovew 89.73 %

DUPLICATETASKS

Sample Id Task Id Original Task Component Result Value

200077880 300182944 Pu-238 O.(WO5 .

Pu-239 00057

Pu-242TRecovery 89.82

200082056 300190351 300182944 Pu-238 o.~3

Pu-239 0.0031

Pu-242TRecovery 79.12

Uncertaint~ ~
0.0005 pCi/g ,

0.0012 pCi/g

%.
00006 pCi/g
0S)O09 pCi/g “

%

Qualifier .

,

. .
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BLINDQC

Customer Id Task Id Component

200077887 300182971 Pu-238
Po-239

>
)

,, — METHODBLANK
e

II
~~ Customer Id Task Id Comuonent

00.22776 300190352 Pa-238
Pa-239

Result
Value Uncertakity ~
0.6815 0.0210 pcilg
0.3707 0.0127 pCi/g

Result
Value Uncertainty ~
-o.0001 00002 pCi/g
O.0000 0.0003 “ pCi/g

o

**** J?IN~ REPORT ****

QC QC QC QC
Value Uncertainty units Evaluation
0.72 0.025 pCi/g INCONTROL
0.38 0.01 pCilg INCONTROL

QC QC QC QC
Value Uncertainty units Evaluation
0.0 0.0 .pCilg INCONTROL
0,0 0,0 pCi/g INCONTROL
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Method : W RAS Em M&hod’’Arba:” “$lilll-ALPtiii Sulirnl&sion Id : iooo33~39
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Requester Name: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G20000000 Due Date: 23-DEC-98
Requester Group ESH-20 Logged Date: 20-OCT-1998 ScreenhsgData: , NOSCREENINGDATA REQUIRED

MaUStop: M887 Study: ESH20BIOLOGICALS
RequesterPhone: 667-0815 Loggedby: LERANCH
RequesterFax A 667-0731 AnalyticalServiceAgreement#:

I
CUSTOMERSAMPLESI

~ Q!Aim
pCi/g
%
pCi/g

%
pCi/g
%
pCi/g
%
pCi/g

%
pCi/g

%
pCi/g
%

..

Result Value
0.00474

Comuonent> Sample Id

\ 200077877

z 200077879

Task Id
300182931

Customer Id
TA-36

Uncertainty
0.0012 yAm-241

Am-243TRecovesy

Am-241
Am-243TRecovery
Am-241
Am-243TRecovery
Am-241

Am-243TRecovery
Am-241
Am-243TRecovery
Am-241
Am-243TRecovery
Am-241
Am-243TRecovery

54.36
0.0057 J
39.54
0.0040 ~
66.76
0.0033 ~
63.51
o.ol13~
37.87
0.0035 ~
54.69
0.009 ~
53.08

0.0016 ‘300182937 TA-49

0.0010~200077880 300182943 TA-39

0.0012 ‘200077881 300182949 TP

300182955 0.0024Z200077882 TA-15

o.ooll~

0.004i“

200077883 300182961 COYOTE

200077884 300182967 JEMEZ

**** FINAL REPORT ****‘.
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BLJNDQC

Result
Customer Id Task Id Component ‘ Value Uncertainty ~
200077887 300182972 Am-241 0.8620 0.0243 pCi/g

QC QC QC QC

Value Uncertainty & Evaluation
0.86 0.04 pCilg IN CONTROL

.

MEIWODBLANK

Result
Customer Id Task Id Com~onent Value Uncertainty ~
00.22776 300192850 Am-241 0.0019 0.0009 pCi/g

QC QC QC QC

Value Uncertainty ~ Evaluation
0.0 0.0 pCi/g WARNING2-3SIG

-1 **** J71NA~ REPORT ****
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CST Analytical Chemistry

Analytical Results Report

RequesterName: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G20000000 Due Date: 23-DEC-98

RequesterGroup: ESH-20 LoggedDate: 20-OCT-1998 ScreexdagData: NO SCREENINGDATAREQUIRED

MaflStop: M887 Study: ESH20BIOLOGICALS

RequesterPhone: 667-0815 Loggedby: LBRANCH

RequesterFax #: 667-0731 AnalyticalServiceAgreement#$ .

CUSTOMERSAMPLES
,.

Sample Id
200077877
200077879
200077880
200077881
200077882
200077883
200077884

Task Id
300182988
300182987
300182993
300182990
300182989
300182992
300182998

Cust;mer Id
TA-36
TA-49
TA-39
TP
TA-15
COYOTE
JEMEZ

Result Value
5.50
8.30
6.00
2.60
5.50
11.00
6.10

Uncertainty
0.30
0.40
0.30
0.10
0.30
0.50
0,30

~
%
%
%
%
%
%
%“

Com~onent Qualifier ‘
MOISTURE
MOISTURE
MOISTURE g“

MOISTURE ..

MOISTURE
MOISTURE
MOISTURE

**** FINAL REPORT ****
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APPENDIX B

ANALYTICAL DATA REPORTS OF IU4DIONUCLIDE CONCENTRATIONS IN “

PINON PINE SHOOTS FROM LANL AND BG SITES
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CST Analytical Chemistry

Analytical Results Report .

IRequester Name: PHIL FRESQUEZ CustomerCostCode: 7C2000WE6G30000000 DueDate: 24-FEB-99

Requester Group ESH-20 LoggedDate: “ 11-DEC-1998 Screening Data: NO SCREENINGDATA REQUI~D

I
Mait Stop M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged by: LBRANCH

Requester Fax A 667-0731 “ AnalyticalService Agreement #:

CUSTOMERSAMPLES

Sample Id Task Id
200083448 300192687

200083449 300192688

200083450 300192689

200083451 300192690

200083452 300192691

200083453 300192692

200083454 300192693

Customer Id
TA-36

TA-49

TA-39

TP

TA-15

c

J

Com~onent
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA ‘
H-3
H-3MDA

s H-3
H-3MDA
H-3

H-3 MDA
H-3
H-3 MDA

Result Value
70

480
60
470
520
490
-300
470

30
480

210
480

340
510

Uncertainty
650

650

680

630

650

660

670

~, Qualifier
pCi/L
pCi/L
pCi/L
pCilL
pCi/L
pCi/L
pCi/L
pCi/L I

pCi/L

pCi/L
pCi/L

pCi/L
pCi/L
pCi/L

.

in
a.

**** FINAL REPORT **** .

. .. .-
... ..“ ---- . . .
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DUPLICATE TASKS
.

Sample Id Task Id
200083452 300192691

200084543 300194572

Original Task Com~onent
H-3
H-3MDA

300192691 H-3
H-3 MDA

Result Value
30
480
130
470

Uncertainty ~

650 pCi/L
pCi/L

660 pCi/L
pCi/L

i

Q!I!M!4

. .

g
.... ‘

..; .

1

**** FINAL REPORT ****
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1’

,

!,

,,, : ,,,

Mwitmir,t+ii “W”ALPll&,, ‘.’,. .,

Review

Jd!z_
Date *

Team Leader

J-k%

SubMis13i0riid ! 106034514,.

@id
QA Officer

+4&

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

,!

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

**** FINAL REPORT ****
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CST halytical Chemistry * :>

#malytical Results Report c-:>
.,”... .

Re&ester Nanm PHfLFRESQUEZ Cm9tomerCM Code: 7C2000WE6G30000000 lhte bate: 03-MAR-99

Requester Grow ESH-20 hg&d Datfx 22-DEC-1998 Screening i)ata: NO SCREENINGDATAREQUfRBD.

tidli stop M887 Shn@ ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged b~ LBRANCH

RequesterFax A 667-0731 halytkal SI?.rviceAgreementA

CUSTOMERSAMPLES
●

Sahide Id
200084100
200084101
200084102
200084103
200084104
200084105
200084106

‘l’ask Id
300193663
300193668
300193673
300193678
300193683
300193688
300193692

Customer Id
TA-36
TA49
TA-39
TP
TA-15
CoYom
JEMEZ

COmuonent “
CS-137
CS-137
CS-137
CS-137
CS-137
CS-137
CS-137

.

Result Value
0.18
0.35
1.51
1.24
0.45
0.50
0.20

Uncertainty
0.27
0.52
2.26
1.85

.0.67

0.76
0.31

~
pcug
pcug ‘
pc?g
pcvg
pcilg
pcilg
pcilg /

./’

,,

,.

~.

1
I.,

/

-..

.-. . . . .

. .

..-. . . ... .,.
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$H!I*IIWIWI***** csTQu~~~Ass_c~ ~poRT ********** .

mNDQc

Customer Id Task Id
200084111 300193697

Comuonent
CS-137

Result

Value
32.6

QC
Uncertainty ~, Value
2.5 pcilg 34.6,

QC QC QC
Uncertainty ~ Evaluation
1.1 pcilg IN CONTROL . “. ‘

OPENQc

Ctistomer Id Task Id
00.33380 300200291

00.33742 300200292

hfiWHODBLANk

Ctistomer Id Task Id

00.22785 300200290

CS-137

CS-137

CS-137

Result
Value
5.82

28.2

Result
m
-0.01

QC
Uncertainty ~ Value
0.56 pcilg 5.1OOO

2.2 pcilg 30

Uncertainty ~

0.11 pci/g

**** FI~~ REPORT ****

QC
Value

0.0

QC QC QC
Uncertiintv * Evaluation
0.1700 pcvg IN CONTROL

1 pciig IN CONTROL

if

Qt! QC . QC
thlcwt.dlity units Evaluation
0.0 pcilg IN CONTROL
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03-May-1999 14:40 LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry

Analytical Results Report

Page 1 of 3

Me~jwd! ‘,,9:~-90 U?J EN-V ‘i”SQbmJZd,Mdr’. Xd,’: 10QO34696“;M+mmi ArI?a~\,(.’~H;-~$%~j~..;. ,::;,“;,,j,:,,,,,,.,,:,.,,,;,,,,,.,,, ,,,...:..,.,,.,‘. :..,’ .,’ ,,,,.,::,’,,,,:,. .,:“:,,:,,::{.,:’,.,,’,.,,,,,.::.‘,,,.,, ,,‘;,’,’,,:’.’,,,.,%,,,:t~:~,:,.,;,:,.,, :::,:,,.,,, ,’,,,..,:, ,,,,.,,,,,, ,,,.’.,,,,,.,,,,,,. .:,.,,’.,,.,,,,,’,,’: ,,’,’..,.,.,;,,,’,,.:

Requester Name: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G30000000 Due Date: 03-MAR-99
Requester Group: ESH-20 LoggedDate: 22-DEC-1998 ScreerdrrgData: NO SCREENINGDATAREQUIRED

Mail Stop: M887 Study: ESH20BIOLOGICAL
Requester Phone: 667-0815 Loggedby: LBRANCH
Requester Fax #: 667-0731 AnalyticalServiceAgreement J4

CUSTOMER SAMPLES

oh Samr)le Id
~ 200084100

m
200084101

200084102

200084103

200084104

200084105

200084106

Task Id
300193666

300193671

300193676

300193681

300193686

300193691

300193695

Customer Id
TA-36

TA-49

TA-39

TP

TA-15

COYOTE

JEMEZ

Comuonent
Sr-90

Sr-90MDA

Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90

Sr-90MDA
Sr-90
Sr-90MDA

Residt Value
3,16
1.8
3.23
1.02
5.1
2,82
3.72
3.23
2.92
1.22
3.23
1,54
3.42
1.77

Uncertainty

0.47

0.33

0.75

0.76

0.36

0.43

0.48

~
pCi/g a S L
pCi/g
pCi/g
pcilg
pCi/g
pCi/g
pciig
pci/g
pCi/g
pci/g 4
pcilg
pci/g
pciig
pCi/g

Q!i!MFz
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,,.,, : ,’, :, ’,, ,, .,,,.. , . . . ,,

j@&h& :“ ‘,,’:,,,’,.’.
.:, ,, .,.‘..,,:’, :,,.,: ,,. ‘, ,,, ,,,,:. , .,, ,

$R+xl ‘2X4, + : ‘: Mek&&.’’&a:.’:.,::!“’i’:’‘:;’ “ ‘“ “:’:“’”“ “ ‘“““;“’;::’::::‘:,:,.,,,pw+@i#IA ‘: : “’”,;”,::;;:“,,’’”:‘:+@j&&@H Id :,, ..,, ., ,: ... .,, ,, .:,. .,,, .,. .* 200034696,,,. ,..’,‘.,’,, ,,, .’,,,,”::::,..:,’,,.,,,,,,...... ..,,,:,:.,: ,,, ,,,.,:,:,,,,,,,,,.,.,,,‘,’:,,,:.:’.,,,.,,:, ., ‘,,’,,., ,,, ,,, ,,,,:’,

% Review

-4s2fi
Date *

Team Leader

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

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

**** FINAL REPORT ****

. ..
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15-Mar-1999‘08:10 LOS ALAMOS NATIONAL LABORATORY - Page 1 of 4
CST Analytical Chexni.stry

\

A.nalyti,cal Results Report ?

IRequesterName: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G30000000 DueDate: 03-MAR-99 -

RequesterGroup: ESH-20 LoggedDate: 22-DEC-1998 ScreeaingData: NO SCREENINGDATAREQUIRED

MailStop: M887 ‘ Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged by: LBRANCH
Reque-sterFax #: 667-0731 Analytical ServiceAgreement#:

CUSTOMERSAMPLES

Samr)le Id Task Id
200084100 300193662,

200084101 300193667

200084102 300193672

200084103 300193677

200084104 300193682

200084105 300193687

Customer Id
TA-36

TA-49

TA-39

TP

TA-15

COYOTE

Comuonent
u
AnalysisDate
Comments
u
AnalysisDate
Conunents

u
AnalysisDate

Comments
u
AnalysisDate
Comments

u
‘ AnalysisDate

Comments ,

u
AnalysisDate

Comments ,

Result Value
0.70
05-MAR-1999
NONE
0.50
05-MAR-1999
NONE
0.69

05-MAR-1999

NONE
0,37
05-MAR-1999
NONE
3.37
05-MAR-1999
NONE
0,50

05-MAR-1999
NONE

o

**** ~INAL REPORT ****

Uncertainty
0.07

\-

0.05

0.07

0.04

0.34

0.05

yllJa
Uglg & A
DD-MON-YYYY
NONE
Uglg
DD-MON-YYYY
NONE
Uglg

DD-MON-YYYY

NONE
Uglg
DD-MON-YYYY
NONE
Uglg

DD-MON-YYYY
NONE
Uglg
DD-MON-YYYY

NONE

Qualifier ,

.

-- . . . . . ,...,- . . ... . .... ,, . . . . .. .. . .
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02-Jun-1999 09:22 LOS ALAMOS NATIONAL LABORATORY Page 1 of 5
CST Analytical Chemistry

Analytical Results Report

RequesterName: PHILFRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Datrx 03-MAR-99
Requester Group: ESH-20 LoggedDate: 22-DEC-1998 Screening Dattu NO SCREENINGDATAREQUIRED

Mail Stop: M887 Study: ESH20BIOLOGICAL
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 AnalyticalServiceAgreement A

CUSTOMERSAMPLES

SamdeId

b
200084100

200084101

200084102

.

. . .. .

Task Id Customer Id Component
300193664 TA-36 Pu-238

Pu-238DL
Pu-239
Pu-239DL
Pu-242TRecoverj
AnalysisDate
Comments
AnalysisDate
Pu-238MDA
Pu-239MDA

300193669 TA-49 Pu-238
Pu-238DL
Pu-239
Pu-239DL
Pu-242TRecovery

AnalysisDate

Comments
300193674 TA-39 Pu-238

Result Value
-0.0001
0,0043
0.0039
0.0074
87.90

04-APR-1999
OK
04/16199
0.0043
0.0074
0.0007
0.0067
0.0034
0.0054
80.69

04-APR-1999

OK
.0,0027

FINAL REPORT ****

Uncertainty ~

“L
!2!Ew!x

0.0012 pCilg as
pCi/g

0.0024 pCi/g
pCi/g

%
DD-MON-YYYY

NONE
MM/DD/YY
pCi/g

pCi/g
0.0014 pCilg

pCi/g
0.0018 pCi/g

pCi/g

%
DD-MON-YYYY

NONE
0.0027 pCi/g

...- . ,,. . . . . . . . ---.-:
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,’, .,,
,,

~e’t’hod! Pti,:&B.’:’Biw ?kithod,+re,i:,, ,, .,
.,

Sam~le Id
200084102

,,.

Task Id
300193674

200084103 300193679 TP

,,,.,,,’, ‘,

200084104

200084105

200084106

300193684

300193689

300193693

Customer Id Component
TA-39 Pu-238DL

Pu-239
Pu-239DL

Pu-242TRecovery

AnalysisDate
Comments
Pu-238
Pu-238DL
Pu-239
Pu-239DL
Pu-242TRecovery
AnafysisDate
Comments

TA-15 Pu-238
Pu-238DL
Pu-239
Pu-239DL
Pu-242TRecovery
AnalysisDate
Comments

COYOTE Pu-238
Pu-238DL
Pu-239
Pu-239DL
Pu-242TRecovery
AnalysisDate
Comments

JEMEZ Pu-238
Pu-238DL

Pu-239
Pu-239DL

EI.i-mP&i.: ~
,. ’:.,, ,,; :’

Result Value
0.0208
0,0043
0,0167

32.76

16-APR-1999
OK
0.0027
0.0087
0.0041
0.0114
87.22
16-APR-1999
OK
0.0004 $
0.0096
0.0046
0.0063
76.84
16-APR-1999
OK
0.0034
0.0059

0.0029
0.0040

84.47
16-APR-1999
OK
0.0066
0.0073
0.0000

0.0081

Page 2 of 5

.,,,:,’ ,.
.,, ,,, ,,

..::
, :’,.’’,{’,,,: ‘

,: : ~,, Sq$g:s,.swq :,?d ,: 1,00034696
,’, ,.,,.:.,::.,.:,;,,,..:,.,,

0.0023

0.0027

0.0019

0.0020

0.0033

0.0000

Uncertainty ~ Q!@f&
pCilg

0,0069 pCi/g
pCilg

%
DD-MON-YYYY
NONE

0.0027 pCi/g
pCi/g

0.0033 pCi/g
pCilg

%
DD-MON-YYYY
NONE
pCi/g
pCi/g
pCilg
pCi/g
%
DD-MON-YYYY
NONE
pCi/g
pCi/g
pCi/g
pCi/g

%
DD-MON-YYYY
NONE

pCilg
pCilg

pCilg
pCilg
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~:”$e<%~:.:::’PU::::*S..;E*::;:::’:s:;.:3@i@’M@ i’::.:KE’&i@P.A::::::“j~: ‘,:’~.::~:j ::;::.~;;:,:::~:”i::’;;:..su$*;i~~$~./Id::::‘:,:

~-; `~;:i'`:`;~:;~'::"'"``::`":'""`:'';';~;':''`:;''';':`:'`~'~;":"''~:"`'`''`"}:'~`~"``:~:''''~~";'`~':`n""~'~''~''``:":`"''"'"'`:;`'""`'```'''"~'':':''.,
7?
,. ,-
.....
:. . Samde Id Task Id Customer Id Comuonent Result Value Uncertaintyc.-. ~

200084106 300193693 JEMEZ Pu-242TRecovery 82.55 %.
::.!.:, AnalysisDate 16-APR-1999 DD-MON-YYYY<:,
=, Comments..... OK NONE
.:.,
~-~,,,;j
~.$*-:.,,i:,!
,<?.,,:

. . ,. ;“

100;034’69.6’‘‘..’‘:...,...

. .

: “{
..,,,,

,.

-.

1

**** FINAL REPORT ****
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************ CST QUALITY ASSMCE REPORT **********

BLINDQC

Customer Id Task Id Com~onent

200084114 300193700 Pu-238
Pu-239

Result
m
1.5324
8.6480

Uncertainty ~
0.1415 pCi/g
0.6247 pCi/g

QC QC QC QC
Value Uncertainty units Evaluation
1.71 0.06 pCi/g IN CONTROL
9.49 0.30 pCi/g IN CONTROL

**** FIJCJ~ REPORT ****
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,,,,.,.

,:
.

.:
/$, . ,

* j

& Lnalyst

*

Review

*

(a’
Team Leader F CL.

Officer

*

1
Date

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

llThe reporteduncerta~tiesareat the 1 sigma confidence level unless otherwkestated.”

.

**** FINAL REPORT ****
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Analytical Results Report

Page 1 of 4

.,.,
Methdd: ~ I??@ ENV Metho&:2M.e.,q! EII-ALPM ‘, $h.tbm$s$mn Id : 10003q,696,,,,, ,., ,.:..,,,,:,,,.,,,:,,,,‘,,.,..’,,: ‘, ,.,.,,.:,’ ,,, ..,,:’.,,,,:..::,,,,,,’ .,,; ,,,,,’ ,, ,,,, ,,, ,

Requester Name: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G30000000 Due Date: 03-MAR-99

Requester Group: ESH-20 LoggedDate: 22-DEC-1998 ScreeningData: NOSCREENINGDATA’REQUIRED

MailStop: M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Loggedby: LBRANCH

Requester Fax /4 667-0731 AnalyticalServiceAgreement #:

CUSTOMERSAMPLES

Samule Id Task Id

h
200084100 300193665

\

h

Q

200084101 300193670

200084102 300193675

Customer Id Comr)onent
TA-36 Am-241

Am-241DL
Am-243TRecovery

AnalysisDate
Instrument

CountTme
Efficiency

TA-49 Am-241
Am-241DL
Asu-243TRecovery
AnalysisDate
Instmment
CountTime
Efficiency

TA-39 Am-241
Am-241DL

Am-243TRecovery

AnalysisDate

Result Value
0,0099
0.0127
75.75
18-MAY-1999
80 ALPHA
1333.33
19.73
0.0037
0,0200
46.45
18-MAY-1999
80 ALPHA
1333.33
20.70
0.0130
0.0094
69.61

18-MAY-1999

0.0053

0.0056

Uncertainty ~

4.
!&Wi!x

0.0044 pCi/g@
pCi/g
%
DD-MON-YYYY
NONE
min

%.
pcilg
pcilg
%
DD-MON-YYYY
NONE

min
%
pci/g

pCi/g

%
DD-MON-YYYY

**** FINAL REPORT **** w
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b 200084104 300193685

h

TA-15

Sample Id Task Id Customer Id Component
200084102 300193675 TA-39 Instrument

CountTime
Efficiency

200084103 300193680 TP Am-241
Am-241DL

Am-243T‘Recovesy
AnalysisDate
Instrument
CountTime
Efficiency
Am-241
Am-241DL
Am-243TRecovery
AnalysisDate
Instmment
ConntTime
Efficiency
Am-241
Asn-241DL
Am-243TRecovery

AnalysisDate
Instmment
CountTme
Efficiency
Am-241
Am-241DL
Am-243TRecove~
AnalysisDate
Instmment
CountTne

Efficiency

200084105 300193690 COYOTE

.

200084106 300193694 JEMEZ

Result Value -
80 ALPHA

1333.33
19.88
0.0094
0.0131
70.49
18-MAY-1999
80 ALPHA
1333.33
21.59
0.0006
0.0183
49,91
18-MAY-1999
80 ALPHA
1333.33
19.53
0.0099
0.0127
69,63
18-MAY-1999
80 ALPHA
1333.33
19.37
0.0087
0.0158
29,43
18-MAY-1999
80 ALPHA
1333.33

20.48

Uncertainty ~ Ql!2!&E
NONE

min

%
0.0051 pCi/g

. pCi/g

%
DD-MON-YYYY
NONE
tin
%

0,0040 pCi/g
pCi/g
%
DD-MON-YYYY
NONE
min

%
0.0044 pCi/g

pCilg

%.
DD-MON-YYYY
NONE
miss

%
0.0059 “ pCi/g

pci/g

%
DD-MON-YYYY

NONE
min

%

**** FINAL REPORT ****
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************ CST QUALITY ASS~NCE REPORT ***** ***$~*

BLINDQC

Result

Customer Id Task Id Component Value Uncertainty ~

200084114 300193701 AIn-241 3.8454 0.1731 , pCi/g

METHODBLANK

k Result

b
Customer Id Task Id Component Value Uncertainty ~

P

00.22784 300215999 Am-241 0.0048 0,0297 pcilg

QC
Value
4,83

QC
Value
o

QC QC QC
Uncertainty _units Evaluation
0.22 pCi/g OUTOFCONTROL

QC QC QC
Uncertainty units’ Evaluation
o pCi/g IN CONTROL

**** FINAL REPORT **** %
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Analyst

*

Review Team Leader

h!-47
h te *

The control status of the preceedhg 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.

llThe reported uncerta~ties are at the 1 sigma confidence leVelunleSSotherwise stated.”

**** FINAL REPORT ****
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APPENDIX C

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN

PINON PINE NUTS FROM LANL AND BG SITES
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CST Analytical Chemistry

Analytical Results Report .

IRequesterName: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 01-MAR-99

Requester Grou~ ESH-20 Logged Date: 16-DEC-1998 screening Data: NOSCREENINGDATAREQUIRED

I
MailStop M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged by: APODACA

Requester Fax #: 667-0731 “ Analytical ServiceAgreement A

CUSTOMERSAMPLES
●

SampleId
200083626

200083628

200083630

200083631

200083632

200083633

Task Id
3ooi92971

300192972

300192973

300192974

300192975

300192976

300192977

Customer Id
TA-36-N

TA-49-N

TA-39-N

TP-N

TA-15-N

C-N

J-N

“Component “
H-3
H-3 MDA
H-3
H-3 MDA
H-3
H-3MDA
H-3
H-3 MDA
H-3
H-3MDA
H-3
H-3 MDA
H-3 .
H-3MDA

Result Value
11900
500
11000
500
11200
500
-lo
480
5860
410
7000
500
610
470

Uncertainty
1300

1200

1200

650

990

1000

690

~ Qualifier
pCi/L
pCi/L
pCi/L
pCilL
pCilL
pCi/L .

pCi/L
pCi/L 1

pCi/L

pCi/L

pCi/L

pCilL
pCilL
pCi/L

AC
c
c

,.

**** FINAL REPORT **** .
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ii-3us mv I’h5twd ‘A*$A :
*H”Aip~’

.,. ,,,
,.

I

&
Date

Review

*

Team Leader

-+4!%

Y%z’
QA Officer

-4-h-
Date

m.
al

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

I

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

**** FINAL REPORT ****
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Analytical Results Report

I
RequesterName: PHILFRBSQUEZ CustomerCostCode: 7C2000WE6G30000000 Due Date: 08-MAR-99

RequesterGroup: ESH-20 LoggedDate: 04-JAN-1999 screening Data: NO SCREENINGDATAREQUIIU3D

I
Mail Stop M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged by: LBRANCH

Requwter Fax& 667-0731 Analytical ServiceAgreement #:

CUSTOMERSAMPLES

(’3
Samr)le Id
200084511

“\

?

200084512

200084513

200084515

200084516

200084517

Task Id
300194526 .

300194531

300194536

300194541

300194546

300194551

300194555

Customer Id
TA-36

TA-49

TA-39

TP

TA-15

c

J

Component
CS-137
CS-137MDA
CS-137
CS-137MDA
CS-137
CS-137MDA
CS-137
CS-137MDA

CS-137
CS-137MDA
CS-137
CS-137MDA

CS-137
CS-137MDA

Result Value
-0,18
0.05
0.52
0.05
0.43
0.05
0.46
0.05
-0.15

, 0.05
-0.00
0,05

0.67
0.05

Uncertainty
0.11

0.08

0.08

0.69

0.11

0.11

1.00

~ -’
pCilg
pcilg
pcilg
pcilg
pCi/g
pCilg
pCilg I

pciig ,

pcvg
pcilg
pciig
pcilg

pcilg
pcug

:.,

I... .
““-~,
.“! **** FINAL REPORT ****
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WOIOIC***XO****csTQu~ITy AssmcE~poRT **********

BLINDQC

Result
Com~onent Value
CS-137 28.0

Uncertainty
2,1

Uncertainty
2.2

Uncertainty

0.12

QC QC QC QC

Value Uncertainty units Evaluation
31.7 1.0 pCi/g IN CONTROL

Customer Id Task Id

200084518 300194557

OPENQC

Result
Component Value
CS-137 29.3

QC QC QC Q(2

Value Uncertain@ units Evaluation
30 1 pcilg IN CONTROL

~ Customer Id Task,Id
00.33742 300206329

METHODBLANK

Result QC QC QC QC

Value Uncertainty units Evaluation
0.0 0!0 pcilg IN CONTROL

Customer Id Task Id Component Value
CS-137 0.0800.22785 300206328 pcilg

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

ll~e reported uncer~~ties are at the 1 sigma confidence level unless otherwise stated.”
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Analytical Results Report

Page 1 of 3

,. ., ,,,,:,, ,’.,,. ,, “:, ,, ,,..,, ,,,
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RequesterName: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G30000000 DueDate: 08-MAR-99
RequesterGroup: ESH-20 LoggedDatti 04-JAN-1999 ScreeningData: NOSCREENINGDATAREQUIRED

MailStop M887 Study: ESH20BIOLOGICAL
Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement A

CUSTOMERSAMPLES

b Sample Id
200084511

&
200084512

200084513

200084514

200084515

200084516

200084517

Task Id
300194522

300194527

300194532

300194537

300194542

300194547

300194556

Customer Id
TA-36- ti

TA-49

TA-39

TP

TA-15

c

J

Component
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA
Sr-90
Sr-90MDA

Result Value
-0.46
0.82
-0.36
1.07
-0.43
0.87
-0.84
0,94
-0.60
1.62
-0.56
1.26
-1.46
1.30

Uncertainty
0.26

0.33

0.28

0.31

0.51

0.4

0.44

yll&

pCi/g as 4
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g”

pCi/g
pCi/g
pCi/g
pci/g
pCi/g
pCi/g

Qualitler
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************ csTQu~ITyAssMcE~po’RT **********

BLINDQC

Customer Id Task Id
200084519 300194558

v OPEN QC

*

Customer Id Task Id
00.36592 300212931

ComDonent
Sr-90

Result
Value Uncertainty U@&
8,96 1.34 pCi/g

Result
Comuonent Value Uncertain ~“
Sr-90 490,5 39.8 pCi/L

QC QC Qc Qc
Value Uncertainty units Evaluation
8.31 0.27 pcilg IN CONTROL

QC QC QC Qc
Value Uncertainty units Evaluation
499.5 15.98 pCi/L IN CONTROL

**** FINAL REPORT ****
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*

5-3-17
Date

~.
Review

*

Team Leader

-+!2-

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

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

**** FINAL REPORT ****
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Analytical Results Report 3

RequesterName: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G30000000 Due Date: 08-MAR-99

RequesterGroup ESH-20 LoggedDat~ 04-JAN-1999 SereerdngData: NO SCREENINGDATAREQUIRED

MailStop M887 Study ESH20BIOLOGICALS

RequesterPhone: 667-0815 Loggedby: LBRANCH
RequesterFax #: 667-0731 AnalyticalServiceAgreement#:

CUSTOMERSAMPLES

Samule Id Task Id Customer Id

o
200084511 300194525 TA-36 - ~

< 200084512 300194530 TA-49 ‘

;00084513 300194535 ‘ TA-39

.,
200084514 300194540 TP

200084515 300194545 TA-15

200084516 300194550 c

. . . . ... .. . ,

Component
u
AnalysisDate

u
AnalysisDate
Comments
u
AnalysisDate

u
AnalysisDate

-Comments
u

‘AnalysisDate

u
AnalysisDate

Result Value Uncertainty
0.05 0.01
05-MAR-1999
NONE
0.05 0.01 “
05-MAR-1999
NONE
0.04 0.01
05-MAR-1999
NONE

0.03 0.01
05-MAR-1999
NONE
0.06 0.01
OS-MAR-1999

NONE

0.04 0.01
OS-MAR-1999
NONE

DD-MON-YYYY
NONE
Uglg
DD-MON-YYYY
NONE
Uglg
DD-MON-YYYY
NONE

Uglg
DD-MON-YYYY
NONE
Uglg
DD-MON-YYYY

NONE
Ugig

DD-MON-YYYY

NONE

Q!!mEL’

*

**** FJNAL REPORT ****
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Samde Id Task Id Customer Id Component

200084517 300194554 J u
AnalysisDate
Comments

Result Value Uncertainty ~ gualifier .

0.07 0.01 Uglg

OS-MAR-1999 DD-MON-YYYY

NONE NONE

**** FINAL REPORT ****
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~J5d=-
Analyst Review

&

<.
,i

=!flMK 4&i-
Date Date

Page4 of 4 ~

\

g,,
,:, ,,

,:, ,“:, :,,,,,
., .,. ,,jWbM’iiWi&i ki $ 10(.)034~65...:,,:,,,,,.,,, .,,,,,.:,:.’. “’. ,, .,.,.’.,,,., :, ,,,,,:,,,, ,,‘,‘: ,.

AIKbd’CL
QA O~cer

3/j5/q q

Date “ .

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

/

llThe reported uncertahties are at the 1 sigma confidence level unless otherwise stated.”

**** FIN~ REPORT ****
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Analytical Results Report

IRequesterName: PHILFRESQUEZ Customer Cost Code: 7C2000WE6G30000000 ‘Due Date: 08-MAR-99
RequesterGroup ESH-20 LoggedDate: 04-JAN-1999 ScreeningData: NO SCREENINGDATAREQUIRED

Maif Stop M887 Study: . ~H20 BIOLOGICAL

Requester Phone: 667-0815 Logged by: LBRANCH
Requester Fax A 667-0731 AnalyticalService Agreement A

CUSTOMERSAMPLES

(’l Sample Id Task Id

\
200084511 300194524

200084512 300194529

Customer Id Component
TA-36 Pu-238

Pu-239
Pu-242TRecovery
AnalysisDate
Instrument
CountTme
Efficiency
Pu-242TSpike
Pu-238GrossCounts
Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts

Pu-238
Pu-239
Pu-242TRecovety

AnalysisDate
Instmment

CountTime

TA-49

Result Value
0.0005
0.0023
87.57

03125199
96 ALPHA

3000.00
41.09
2.05 “

7,
4,6
17.

6.0
-0.0001
0.0016
87,14

03125/99
96 ALPHA

3000.00

Uncertainty ~
0.0007 pci/g
0.0011 pCilg

%
MM/DD/YY
NONE
min

%
pCi

counts
counts

counts
counts

0.0008 pCi/g
0.0013 pCi/g

%
MM/DD/YY

NONE
min

Q!!!w!x

/
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200084513 300194534 TA-39

200084514 300194539 TP

200084515 300194544 TA-15

Sam~le Id Task Id Customer Id Component

200084512 300194529 TA-49 Efficiency
Pu-242TSpike
Pu-238GrossCounts
Pu-238BackgroundCounts
Po-239GrossCounts
Po-239BackgroundCounts
PsI-238
Pu-239
Pu-242TRecovery
AnalysisDate

Instrument

CountTime

Efficiency
Pu-242TSpike
Pu-238Gross Counta
Pu-238BackgroundCounts
Pu-239Gross Counts
Pu-239BackgroundCounts

Pu-238
Pu-239
Pu-242TRecovery
AnalysisDate
Instrument
CountTime
Efficiency
Pu-242TSpike
Pu-238GrossCounts
Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts

Pu-238

.,,,,

Result Value
40.65
2,05

7.
7.4

I 22.

14.6
-0S)010
-0.0014

91.54

03125199

96 ALPHA
30Q0.00

34.59
2.05

16.
20.2

23.
29.0

-0.0005

O!oml

46.05

03125199

96 ALPHA
3000.00

36.10

2.05

9.

10.0
11.

7.2

0.0002

. :. .,,..,, ... ,,, .,, ,’,

Uncertainty ~ Qualifier

%
pCi

counts
counts
counts

counts
0.0012 pCilg
0.0015 pCi/g

%
MMIDDIYY

NONE

min

%
pCi
counts
counts
counts
counts

0.0024 pCi/g

0.0019 pCi/g

%
MtilDDIYY
NONE
rnirr

%
pCi
counts
counts
counts
counts

0.0008 pCi/g

**** FINAL REPORT ****
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0 200084516 300194549

\
\,

T

200084517 300194553 J

Sample Id Task Id Customer Id Com~onent

200084515 30Q194544 TA-15 Pu-239 ‘
Po-242TRecovery

AnalysisDate
Instrument

CountTime
Efficiency
Pu-242TSpike “
Pu-238GrossCounts
Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts

c“ Pu-238
Pu-239
Pu-242TRecovery
AnalysisDate
Instmment
CountTime
Efficiency
Pu-242TSpike
Pu-238GrossCounts
Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts

Pu-238
Pu-239
Pu-242TRecovery
AnalysisDate
Instnrment

CountTime
Efficiency

Pu-242TSpike

“ Result Value
0.0023
102.34

03125199
96 ALPHA

I 3000.00
34.38
2.05

7.
6.2
26.

15.4
0.0005

,0.0022
105.85
03/25199
96 ALPHA

3000.00
34.97
2.05

8.
5.6
18.

7.2
-0!0010
0.0003
98.92

03125199
96 ALPHA

3000.00
35.76
2.05

**** FINAL REPORT ****

#

Uncertainty ~ Q!E!!@X
0.0013 pCilg

%
MMIDDNY

NONE

min

%
pCi
counts
counts
counts
counts

0,0010 pCi/g

0.0010 “ pCi/g

%
MMIDDIYY
NONE
min
%
pCi
counts
counts

counts
counts

0.0007 pci/g
0.0010 pci/g

%
MM/DD/YY
NONE

min

%
pCi

. . .. . . . ... , ,., . ,. . . .
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************ csTQufiITy AssWcE~poRT *********~

BLINDQC

Customer Id Task Id
200084520 300194559

0 OPENQC
(’

“\

Customer Id Task Id
00.39798 300207191

METHODBLANK

Customer Id Task Id
00,22784 300207190

Component
Pa-238
Pu-239

Component
Po-238

Component
Po-238
Pu-239

I
Result
W Uncertainty
1.9145 0.0639
3.3985 0.1194

Result
Value Uncertainty
4126 1290

Result
Value Uncertainty
-0.0033 0.0+329
0.0012 0.0Q26

QC QC QC QC
~’ Value Uncertainty units Evaluation
pcvg 2.40 0.084 pCi/g OUT OF CONTROL
pCilg 3.96 0.13 pCilg OUT OF CONTROL

pCi/L

~
pCi/g

pCi/g

QC QC QC QC
Value Uncertainty _units Evacuation
4180 418 pCi/L IN CONTROL

QC QC QC QC

.

**** FINAL REPORT ****

Value Uncertainty units Evaluation
o 0 pCi/g IN CONTROL
o 0 pCi/g IN CONTROL

.+..- ., .. ,---
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Page6 of 6

4i2=&
Analyst

‘7777 y-a-,,
Date , Date

I

~
Team Leader

*“

1)I%PcL
QA officer

*

The control status of the preceediig 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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31-Mar-1999 11:46 LOS ALAMOS NATIONAL LABORATORY - Page 1 of 5
d CST Analyt5.cal Chemistry

Analytical Results Report

I
RequesterName: PHILFRESQUEZ CustomerCostCode: 7C2000WE6G30000000 DueDate: 08-MAR-99

Requester Group: ESH-20 LoggedDate: 04-JAN-1999 screening Data: NO SCREENINGDATAREQUfRED

I
MaflStop: M887 Study: E~H20BIOLOGICAL

RequeAer Phone: 667-0815 Logged byn LBRANCH

Requester Fax & 667-0731 AnalyticalServiceAgreement % .

n
i)

CUSTOMERSAMPLES

Sample Id Task Id Customer Id Component

200084511 300194523 TA-36 Am-241
Am-243TRecovery
AnalysisDate

TA-49

Instrument
CountTime
Efficiency
Am-243TSpike
Am-241GrossCounts
Am-241BackgroundCounts

200084512 300194528 Am-241
Am-243TRecovery
AnalysisDate
Instmment

CountTime -
Efficiency
Am-243TSpike
Am-241GrossCounts

Am-241BackgroundCounts

Result Value Uncertainty
0.0021 0.0018
49.61

03125199
32 ALPHA

3000.00
30.81
2.05

8.
3.8

0.0030 0,0018
58.43

03125199
32 ALPHA

3000.00
32.69
2.05

13.
5,4

. **** FINAL REPORT ****

~ ?ualifier
pCilg

%
MM/DD/YY
NONE
min

%
pCi
counts
counts

pCi/g “

%
MM/DDIYY
NONE

min

%
pCi
counts
counts

.

----- .
.

..-.
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SamdcId Task Id Customer Id Comrsonent

200084513 300194533 TA-39 Am-241
Am-243TRecovery

AnalysisDate
Instrument

CountTime

Efficiency
Am-243TSpike
Am-241GrossCounts

200084514 300194538 TP

o

‘&

P

200084515 300194543 TA-15

200084516 300194548 c

Am-241BackgroundCounts
Am-241
Am-243TRecovery
AnalysisDate
Instrument
CountTime
Efficiency
Am-243TSpike
Am-241GrossCounts
Am-241BackgroundCounts
Am-241
Am-243TRecovesy
Analysk Date
Instmment
CountTime
Efficiency
Am-243TSpike
Am-241GrossCounts
Am-241BackgroundCounts

Am-241
Am-243TRecovery
AnalysisDate

I

., ,.
+

Result Value Uncertainty ~

0.0049 0.0021 pCilg

73.41 %
03125199

32 ALPHA

3000.00
30.39 ,
2.05

21.
6.4

0.0032
90.23

03125199
32 ALPHA

3000.00 “
30.65
2,05

17.
5.2

0.0050
90.31

03125199
32 ALPHA

3000.00
31.04
2.05

28.

9.2
0.0053

87.32
03125199

32 ALPHA

MMIDDIYY

NONE

min

%
pCi
counts
counts

0.0013 pCi/g

%
MMIDDIYY
NONE
min
%
pCi
counts
counts

0.0020 pCilg

%
MM/DD/YY
NONE
rnin

%
pCi
counts
counts

0.0017 pCi/g

%
MMIDDIYY

NONE

Page2 of 5

~d ~
100034765

Qualifier

**X* J77NAL REPORT ****
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************ csTQuAL~TyAss~NcE~poRT **********

BLINDQC

Customer Id Task Id Component
200084520 300194560 Am-241

~ OPENQC

L
-t Customer Id Task Id Component

00.41404 300207541 Am-241

METHODBL~

Customer Id Task Id Component
00.22784 300207453 Am-241

I
Result
Value Uncertainty ~

9.0454 0.2296 pCi/g

Result
Value Uncertainty ~
0.0024 0.0001 pCilL

.

Result
Value Uncertainty ~
-0.0022 0.0020 pCi/g

QC QC QC QC
Value Uncertainty units Evaluation
9.89 0.44 pCi/g IN CONTROL

QC QC QC QC
a Uncertainty units Evaluation
0.0023 0.00023 pCi/L IN CONTROL

QC QC QC QC
Value Uncertainty units Evaluation
o 0 pCi/g IN CONTROL

**** FIN~ REPORT ****
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