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SOURCE DOCUMENT

by

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

ABSTRACT

One of the dominant tree species growing within and around Los
Alamos National Laboratory (LANL), Los Alamos, NM, lands is the
pinon pine (Pinus edulis) tree. Pinon pine is used for firewood, 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. This study
investigated the (1) comcentration of *H, *Cs, *’sr, “'U, **pu,
239240py. and >*'Am in soils (0- to 12-in. [31 cm] depth underneath the
tree), pinon pine shoots (PPS), and pinon pine nuts (PPN) collected
from LANL lands and regiomal 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 *H in soils, were not

. significantly higher (p < 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 twe sigma minus BG) at the
most conservative ingestion rate (10 1b [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 an& Wolters 1987). Pinon pine
(Pinus edulis) trees, in particular, have been used by humans for firewood, fence posts,
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

sciuirrels, chipmunks, porcupines, deer, elk, black bears, and turkeys. The seeds are also
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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 materials (USDOE 1979). Although LANL makes great effort to
minimize radioactive material releases to the environment, trace amounts of radioactive
1sotopes have been detected in various biotic and abiotic materials within LANL
boundaries (ESP 1998).

As part of the Environmental Surveillance Program (ESP) at LANL, many wild
and domestic foodstuffs have been assessed within and around the Laboratory for
potential radiological contamination (ESP 1996a, 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 environ; and, that study was conducted in the late-
1970s (Salazar 1979). Because pinon pine nuts (PPN) &e produced irrégularly in
nonannual cycles about every seven to ten years (Dunham 1994), the ESP has been using
radionuclide concentration data determined directly from the foliage of pinon pine trees
as input p.arameters\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 foliage 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 from LANL and regional background
(BG) areas, (2) compare radionuclide concentrations in PPN collected in 1977 to present
data, (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



coefficients (concentration ratios [CR]) so that soil or PPS could be sampled and
analyzed in the future, and—based on the transfer coefficients—the radionuclide

concentrations could be estimated for PPN on any given year.

II. METHODS AND MATERIALS

Samples 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 0- to 12-in. (31 cm) depth from around and within the drip line
of a pinon pine tree. The three sﬁbsamples 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 ft (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 clippingé ranged
from 2 to 3 1b (0.9 to 1.4 kg) of composited material and were placed in labeled Ziploc®

plastic bags. Similarily, approximately 2 to 3 Ib 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, subsamples (~100 wet g) of PPS and PPN (shelled) were placed
into 1-L glass beakers and heated to collect distillate (water) for *H analysis. The
remaining 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 h, weighed, and ashed incrementally to 500°C
for 120 h. The sample ash was weighed, pulverized, homogenized, and transferred to
| labeled 500-mL poly bottles. All samples (soils and ashed PPS and PPN) were submitted
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with the distillate samples (PPS and PPN) under full chain-of-custody to a LANL
chemistry laboratory for the analysis of *H, **Pu, Py, *'Cs, “'U, *'Am, *°Sr. All
methods of radiochemical analyses for soils (Fresquez et al. 1998a) and vegetation
(Fresquez et al. 1998b) have been described previously. Original analytical reports are
included in Appendices A through C for future reference. Results are reported on a pCi
mL™" (moisture) basis for *H 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) and the Nuclear Regulatory Commission (NRC 1977). The
general process for calculating radiological dose from ingestion of PPN was as follows.
First, after converting from dry to wet weight concentrations (dry/wet weight ratio for
PPN = 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 (USDOE 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 ingested 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 period, the entire dose was reported as though it occurred in
the year the nuts were ingested. Three calculations were performed: dose per Ib of nuts
consumed, dose per average consumption rate (3 1b of nuts), and dose per maximum
consumption rate (10 Ib of nuts). The dose per Ib of nuts consumed was reported so that
individuals may calculate their own doses based on their knowledge of their actual

consumption rates.

1. 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).




RSRLs are the mean + two standard deviations (the 95% confidence interval) of soil
surface (0- to 2-in. depth) samples collected from BG (non-LANL) locations from 1993
through 1997 as part of the ESP (ESP 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 *°Sr
in soils at all of the sites, including BG, and *'U in é soil sample collected from TA-15.
The higher *°Sr levels in all of the soils collected from 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 collected from LANL and BG sites were not signficantly different
(p < 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
[PHERMEX] testing facility) as compared to BG, on the other hand, 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 “*U in the soil surface (average U concentration was 1,210 pg g™)
around PHERMEX have been found in past surveys (Fresquez 1994). As a group, most
radionuclides, with the exception of *H (p = 0.06), in soils collected from LANL lands
were not significantly higher (p < 0.10) than soils collected from regional BG locations.
The differences in *H concentrations between sites, however, were very small, and
concentrations of °H in soils collected at specific sites within LANL in the present study
(0.08 pCi mL™) correspond very well to more recent soil survey results conducted on a
wider scale throughout LANL lands (0.07 pCi mL'l) (ESP 1999); and, all indications are
that *H concentrations in soils at LANL are in a declining mode (Fresquez.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 from LANL and BG areas. These results lend creedance
to the fact that nonedible tissues (roots, stems, and leaves) tend to accumulate more
radionuclides than the fruiting 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



LANL sites were not significantly higher (p < 0.10) than radionuclides in PPS and PPN
from regional BG locations. In fact, ***Pu in PPS from BG (and perimeter locations) was
significantly higher than in PPS collected from LANL areas. Comparing radionuclide
concentrations in PPN collected 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. (Noté: Salazar’s radionuclide data, with the exception of °H, were incorrectly
presented as being on a dry weight basis—those data were really listed in units per ash
weight. We converted the data to a dry weight basis by multiplying the average by the
ash/dry weight ratio of PPN [0.0_26] for comparison to the present study.) The average
concentration of *H decreased slightly from 13 to 10 pCi mL?, *°Sr from 0.009 to —0.012
pCi g dry, U from 5.5 to 1.3 ng g™ dry, **Pu from —0.0009360 to —0.0000026 pCi g
dry, and ?°Pu from 0.0009022 to 0.0000312 pCi g’ dry. In contrast, the average
concentration of '*’Cs in PPN from LANL in 1977 slightly increased from 0.0002 to
0.0040 pCi g dry in 1998. '

Concentration Ratios

CRs, or transfer factors, from soil to PPS to PPN for each radionuclide measured
can be found in Table 4. In general, with the exception of *U and ¥"Cs, all other CRs
derived from the radionuclides measured m nonedible tissues (PPS) from pinon pine trees
collected from LANL and BG regions were dissimilar to CRs commonly reported in the
literature (Kennedy and Strenge 1992, Baes et al. 1984, IAEA 1994); St was lower, and
the Pu isotopes and 241 Am were very much higher. This was expected for the most part
because most CRs in the literature were derived from common fruits 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 >*' Am, for edible tissue (PPN)
were within values reported in the literature. CRs for *°H 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 from LANL and BG lands may be found in Table 5. In general, the
CEDEs between the two 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 Ib (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 (ICRP) permissible dose limit (PDL) of 100
mrem (1000 puSv) for all pathways above that received from natural background (ICRP,
1978). The majority of the doses at LANL from the ‘ingestion of PPN was due to *°Sr
(49%) and **' Am (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 1ands were not significant; in fact, the “worst case senario”
resulted in a net CEDE of <0.002% of the ICRP PDL.
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Table 1. Radionuclide concentrations (+ counting uncertainty) in soils (0- to 12-in. depth) collected underneath pinon pine
trees from LLANL and BG locations.

 °H B37Cs %Sr t'btU Zpy 235,280py AT T

‘ Location pCi mL pCi g dry pCig dfy pg g dry pCi g dry pCigdry pCigdry
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 (0.001) 0.005 (0.001)
| LANL TA-39 0.01 (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 (:SD)  0.08(0.13)a' 0.18(021)a 273(1.48)a  3.03(1.25)a 0.002(0.001)a 0.008(0.006)2 0.007 (0.003)a

BG-Coyote -035(0.63)  0.26(0.04)  132(026) - 1.49(0.15)  0.001 (0.001)  0.008 (0.001) 0.004 (0.001)
BG-Tres Piedr  -0.19(0.64)  0.05(0.01)  0.95(0.28) 1.31(0.13)  0.001 (0.001)  0.002 (0.001)  0.003 (0.001)
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)  -020(0.15)b  0.17(0.11)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
RSRI? 1.06 0.60 0.71 ¢ 316 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.

RSRL; this is the upper (95%) limit background concentration (mean + 2 std dev) based on soil surface (0-to 2-in. depth) data from
1993 to 1997 (ESP 1999).




Table 2. Radionuclide concentrations in PPS from LANL, Perimeter (P), and BG locations.

H B7Cs ISr vy %Py 235,70py ATAm

Location pCi mL 10°pCigdry 10%pCigdry nggdry 10°pCigdry 10°pCigdry 10°pCigdry
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)  144(21.6)  252.8(37.6) 56.0 (5.6) -0.8 (9.6) 312(19.2) 792 (35.2)
LANL TA-39  0.52(0.68) 120.8 (180.8)  408.0 (60.0) 552(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) 272 (144)  29.6 (42.4)
Mean (+ SD) 0.17(0.23)a'  49.8(48.2)a  288.2(80.6)a 1052(109.8)a -3.4(12.4)b  324(42)b  54.4(45.3)a
P-LAZ 0.07 (0.71) 4.8(7.2) 128.8 (59.2) 48.8 (4.8) 16.8 (13.6) 552 (21.6)  45.6(27.2)
P-WR/PA -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(7.0)a  148.8(204)b 352(11.8)a 26.1(249a  62.4(63)a  85.6(41.3)a
BG-Coyote 0.21(0.66)  40.0(60.8)  258.4(34.4) 40.0 (4.0) 27.2 (15.2) 232(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(264)  75.2(40.8)
BG-Jemez 0.34(0.67)  16.0(24.8)  273.6(38.4) 47.2 (4.8) 52.8 (26.4) 0.0 (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 (:5D)  -0.05(0.38)a 35.6(47.6)a 257.4(415a 47.0(17.7)a 31.8(142)a  192(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

nonparametric Wilcoxon Rank Sum Test.
1A = Los Alamos; WR/PA = White Rock/Pajarito Acres; SI = San Ildefonso Pueblo
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Tablg 3. Radionuclide concentrations in PPN from LANL and BG locations.

JH .l.‘)lcs 9USr f'OlU ld&Pu ZJB,Z‘IUPu buAm
Location pCimL 103 pCi g dry 10° pCi g dry ng g dry 10° pCigdry 10°pCigdry 10° pCi g dry
LANL TA-15 590 (0.99) -3.9(2.9 -15.6 (13.3) 1.56 (0.26) 0.52 (2.1) 598 (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)
LANL TA-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)a' 4.0 (9.7)a -12.0 (2.6)a 1.30 (0.21)a -0.26 (1.7)a 3.12(4.6)a 9.8(3.7)a
BG-Coyote 7.00 (1.00) 0.0 (2.9) -14.6 (10.4) 1.04 (026)  1.30(2.6) 5.72 (2.6) 13.8 (4.4)
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) 8334
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 (£ SD) 2.53(3.88)a 9.8(8.9)a -24.8 (12.0)a . 1.21(0.54)a -0.87 (2.0)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.!

Location/

Matrix 3 1370 290Gy toty; 28p, 239,240p, 2415
PPS/S 0.95 to 1.82° 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/PPS - 8.78to 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

Edible’ 0.049 0.810 0.010 0.0002 0.0002 0.0004

Edible Range* 0.001t05.0 0.002t0 140 8E10%t0 0.1 1B10%t00.1 1B10°t00.1 1B10°t00.2

"With the exception of °H, all other radionuclides were averaged (all negative numbers were converted to zero for averaging) from

LANL and BG data.

’BG to LANL range. .

*Nonedible and edible (fruit/vegetable) CRs (Kennedy and Strenge 1992) relate to PPS/S and PPN/S, respectively.

“*Edible CR range (IAEA 1994) relates to PPN/S.
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Table 5. The CEDE for the ingestion of PPN collected from LANL and BG locations.

Average Consumption

Maximum Consumption”

Location mrem Ib? (£2SD) mrem y” (£2SD) mremy’ (£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 1b (1.4 kg) per person per year.

2Maximum consumption rate for PPN is 10 Ib (4.5 kg) per person per year.

13




LITERATURE CITED
Baes, C.F.,, R.D. Sharp, A.L. Sjoreen, and R.W. Shor, “A Review and Analysis of
Parameters for Assessing Transport of Environmentally Released Radionuclides through
Agriculture,” Oak Ridge National Laboratory report ORNL-5786 (1984).

Buckman, R.E., and G.L. Wolters, “Multi-Resource Management of Pinyon-Juniper
Woodlands,” pp. 2—4. In: Proceedings—Pinon-Juniper Conference, January 13-16, 1986,
Reno, NV. United States Department of Agriculture, Forest Service, Intermountain
Research Station general technical report INT-215 (1987).

Dunham, D., “Pinon Cone Production on Mesita del Buey, TAs-54 and -51 Los Alamos
National Laboratory, Summer 1993,” Los Alamos National Laboratory report
(unpublished data) (1994).

ESP (Environmental Surveillance Program), “Environmental Surveillance at Los Alamos
during 1994, Los Alamos National Laboratory report LA-13047-ENV (1996a).

ESP (Environmental Surveillance Program), “Environmental Surveillance at Los Alamos

during 1995,” Los Alamos National Laboratory report LA-13210-ENV (1996b).
ESP (Environmental Surveillance Program), “Environmental Surveillance and
Compliance at Los Alamos duriﬁg 1996,” Los Alamos National Laboratory report LA-

13343-ENV (1997).

ESP (Environmental Surveillance Program), “Environmental Surveillance at Los Alamos
during 1997,” Los Alamos National Laboratory report LA-13487-ENV (1998).

ESP (Environmental Surveillance Program), “Environmental Surveillance at Los Alamos

during 1998,” Los Alamos National Laboratory report LA-13633-ENV (1999).

14



B it Fom i e ar aaur v
P PR P TR R ok

Fresquez, P.R., “Results of the Soil Sampling Survey Conducted Over Active RCRA
Firing Site TA-15-184 (PHERMEX),” Los Alamos National Laboratory memorandum
ESH-8/EFM-94-111 (1994).

Fresquéz, PR., D.R. Armstrong, and M.A. Mullen, “Radionuclides and Radioactivity in
Soils Collected from Within and Around Los Alamos National Laboratory: 1974-1996,”

Journal of Environmental Science and Health, A33 (2) 263-278 (1998a).

Fresquez, P.R., D.R. Armstrong, M.A. Mullen, and L. Naranjo, Jr., “The Uptake of

Radionuclides by Beans, Squash, and Corn Growing in Contaminated Alluvial Soils at

Los Alamos National Laboratory,” Journal of Environmental Science and Health B33 (1)
99-115 (1998b).

)

Fresquez, P.R., and J.K. Ferenbaugh, “Moisture Conversion Ratios for the Foodstuffs and
Biota Environmental Surveillance Programs at Los Alamos National Laboratory,” Los
Alamos National Laboratory report LA-UR-98-1054 (1998).

Gilbert, R.O., Statistical Methods for Environmental Pollution Monitoring, Van Nostrand
Reinhold, New York, NY (1987).

IAEA (International Atomic Energy Agency), “Handbook of Parameter Values for the
Prediction of Radionuclide Transfer in Temperate Environments,” Technical Report
Series 364, Vienna (1994).

ICRP (International Commission on Radiological Protection), “Limits of Intakes of
Radionuclides by Workers,” International Commission on Radiological Protection

Publication 30, Pergamon Press, New York, NY (1978).

Kennedy, W.E., Jr., and D.L. Strenge, “Residual Radioactive Contamination from

Deéommissiom'ng: Technical Basis for Translating Contamination Levels to Annual

15

T RIS IS T T T
L e w5 - -

X
&




Total Effective Dose Equivalent,” NUREG/CR-5512, PNL-7994, U.S. Nuclear
Regulatory Commission, Washington, D.C. (1992).

Menzel, R.J., “Soil-Plant Relationships of Radioactive Elements,” Health Physics, 11:
1325-1332 (1965).

NRC (Nuclear Regulatory Commission), “Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR 50,” Appendix I, NRC Report, Regulatory Guide 1.109 (1977).

Salazar, J.G., “Radionuclide Content of Pinon Nuts in the Vicinity of the Los Alamos
Scientific Laboratory,” Los Alamos Scientific Laboratory report LA-UR-79-238 (1979).

Tidwell, D.P., “Multi-Resource Management of Pinyon-Juniper Woodlands: Times Have
Changed, But do We Know It?,” pp. 5-8. In: Proceedings—Pinon-Juniper Conference,
January 13-16, 1986, Reno, NV. United States Department of Agriculture, Forest
Service, Intermountain Research Station general technical report INT-215 (1987).

USDOE, "Final Environmental Impact Statement," United States Department of Energy
report DOE/ETS-0018, Washington, D.C. (1979).

USDOE (U.S. Department of Energy), “Internal Dose Conversion Factors for Calculation
of Dose to the Public,” USDOE report DOE/EP-0071 (1988).

USDOE (U.S. Department of Energy), “Environmental Regulatory Guide for
Radiological Effluent Monitoring and Environmental Surveillance,” USDOE report

DOE/EH-0173T (1991).

Van Hooser, D.D. and O.E. Casey, ‘PJ—A Commercial Resource,” pp. 203-206. In:
Proceedings—Pinon-Juniper Conference, January 13-16, 1986, Reno, NV. United States

16



Department of Agriculture, Forest Service; Intermountain . Research Station general
technical report INT-215 (1987).

17

T T T TN e ke



APPENDIX A

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN
SOILS COLLECTED FROM LANL AND BG SITES
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04-Nov-1998  10:49 LOS ALAMOS NATIONAL LABORATORY ‘ Page 1 of 3
. . CST Analytical Chemistry
Analytical Results Report

. Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G20000000 Due Date: 23-DEC-98
f ' Requester Group: ESH-20 Logged Date: 20-0CT-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 #: ’
.}:}T
CUSTOMER SAMPLES .
. \000
. * e\
Sample Id Task Id Customer Id Component Result Value Uncertainty Units ualifier T
200077877 300182927 TA-36 H-3 60 660 pCi/L o. o6 ( 0. AN > Pic)
H-3 MDA 480 pCi/L
200077879 300182033 TA-49 H3 T 660 pciL  —0-02 (o- )
: H-3 MDA 480 pCi/L
200077880 300182939 TA-39 H3 10/ 660 v pci. -0+ 0 ‘ ( 0-66)
H-3 MDA 470 J / PCIL .19 (04H)
200077881 300182945 TP H-3 ROt 640 pCilL ,
H-3 MDA 480 PCL ey 9 (O Y
200077882 300182951 TA-15 H-3 260 670 pCi/L
H-3 MDA a8 s , PC/L. =, 36’(0‘(93
200077883 300182957 COYOTE H3 ANHEOH 630/ pCi/L )
" ) H-3 MDA a8 . / / pCi/L —0- 05 (0.65 )
- 200077884 300182963 JEMEZ H-3 rﬁg;ﬁ,ﬁ?‘*"" ¢ 650 pCi/L.
H-3 MDA - 470 , : ’ pCV/L

‘ *%%% FINAL REPORT ***%
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04-Nov-1998 10:49 Page 3 of 3

Analyst Revie . Team Leader QA Oficer :

. . '.'g

07

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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21-Dec-1998  09:28 LOS ALAMOS NATIONAL LABORATORY ) Page 1 of 3"
. CST Analytical Chemistry

Analytical Resulte Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WEG6G20000000 Due Date: 23-DEC-98
Requester Group: ESH-20 Logged Date: 20-0CT-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 Unips Qualifier
200077877 300182930 TA-36 CS-137 0.10 0.02 pCi/g
200077879 300182936 TA-49 CS-137 '.‘"f()'mf ' 0.08 pCi/g
200077880 300182942 TA-39 CSs-137 0.14 0.03 pCilg
200077881 300182948 TP CS-137 0.05 0.01 pCilg
200077882 300182954 TA-15 CS-137 0.48 0.06 pCi/g
200077883 300182960 COYOTE - CS$-137 0.26 0.04 pCilg
200077884 300182966 JEMEZ CS-137 0.19 0.03 pCi/g ,
/
DUPLICATE TASKS
Sample Id Task Id Original Task Component Result Value Uncertainty Units . Qualifier
200077877 300182930 CS-137 0.10 0.02 pCi/g
200083932 300193404 300182930 Cs-137 0.13 . 0.02 pCi/g

*%*%%* FINAL REPORT ¥#*%%*
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21-Dec-1998 09:28 Page 3

alyst Review Team Leader QA Officer
1Y2//9¢ lz[zz[ﬁ o %% [g[g vk I
Date Date a 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."

*%%% FINAL REPORT **#%%




11-Jan-1999 10:18 LOS 'ALAMOS NATIONAL LABORATORY . Page 1 of 4
CST Analytical Chemistry .

Analytical Results Report

Y

Méthods " SR-90 LS ENV | Méthod Area: | EH-ALPHA.. "' ..v . ... Bubmission.Id-: 1000331309
Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G20000000 Due Date: 23-DEC-98
Requester Group: ESH-20 Logged Date: i 20-0CT-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
:Ps Sample Id Task 1d Customer Id Component Result Value Uncertainty Units Qualifier
4 | 200077877 300182928 TA-36 Sr-90 2.55 0.41 pCilg
3 Sr-90 MDA 2.00 ' pCilg
—)\) 200077879 300182934 TA-49 Sr-90 4.85 0.79 pCilg
: - Sr-90 MDA 2.00 pCilg
N 200077880 300182940 TA-39 Sr-90 1.98 * 040 pCi/g
' . Sr-90 MDA 2.00 pCilg
5 " 200077881 300182946 TP Sr-90 0.95 0.28 pCi/g .
Sr-90 MDA . 2.00 pCilg :
. 200077882 300182952 TA-15 Sr-90 1.52 0.37 pCilg
Sr-90 MDA 2,00 pCilg
200077883 300182958 COYOTE Sr-90 1.32 0.26 pCi/g
' Sr-90 MDA 2.00 . pCilg
200077884 300182964 JEMEZ Sr-90 2.36 0.37 pCilg
Sr-90 MDA 2.00 ’ pCilg

¥%%% FINAL REPORT **%*
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11-Jan-1999 10:18

BLIND QC

Customer Id  Task Id
300182970

200077886

OPEN QC

Customer Id  Task Id
00.36592 300195418

METHOD BLANK

* Customer Id  Task Id
00.22778 300195417

siksssspine CST QUALITY ASSURANCE REPORT #hssssssnk

Component
Sr-90

Component
Sr-90

Component
Sr-90

Result
Value
35.73

Result
Value
477.94

Result
Value
0.05

QC
Uncertainty Units Value
2.30 pCilg 40.0

QcC
Uncertainty ) Units Value
39.04 pCi/L 499.5

QC
Uncertainty Units Value

0.15 pCilg 0.0

#%%% FINAL REPORT *%%%

QC QcC
Uncertainty _units
1.20 .pCil/g

QC QcC.
Uncertainty _units
15.98 pCi/L

QC QcC
Uncertainty _units
0.0 pCilg

QcC

Evaluation

IN CONTROL

QC
Evaluation
IN CONTROL

QcC
Evaluation
IN CONTROL
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11-Jan-1999 10:18 Page 4 of 4

Method:  SR-90 LS EiV Méthed Aveai  BH-ALPHA . - - . subsiddsion Id :+ 100033139

Y - WK fn el
nalyst Review Team Leader QA Officer
YTkb)  rks e Cfeq
Date 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 I, pp. 19-29,
/

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

#%%%* PINAL REPORT **%#



12-Nov-1998  14:37 : LOS ALAMOS NATIONAL LABORATORY Page 1 of 3
CST Analytical Chemistry
Analytical Results Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G20000000 Due Date: 23-DEC-98
Requester Group: ESH-20 Logged Date: 20-0CT-1998 Screening Data: NO SCREENING DATA REQUIRED
i Mail Stop: M887 . Study: ESH20 BIOLOGICALS
- Regquester Phone: 667-0815 Logged by: LBRANCH
Requester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
E Sample 1d Task Id Customer Id Component Result Value Uncertainty Units_ Qualifier
200077877 300182929 TA-36 U 191 0.19 ug/g
— 200077879 300182935 TA-49 U 2.75 . 0.28 ugl/g
200077880 300182941 TA-39 U 2.63 0.26 ugl/g . -
200077881 300182947 TP U 1.31 0.13 uglg
200077882 300182953 TA-15 u 4.81 0.48 uglg
200077883 300182959 COYOTE U 1.49 0.15 uglg
200077884 300182965 JEMEZ U 2.93 0.29 uglg -
DUPLICATE TASKS
Sample Id Task Id Original Task Component Result Value Uncertainty Units Qualifier
200077879 300182935 U 2.75 0.28 uglg
200080199 300187153 300182935 U 2.58 0.26 uglg
*k%% FINAL REPORT #*#%%%*
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12-Nov-1998 14:37

Method: . GENERIC KPA

BLIND QC

Customer Id  Task Id
200077885 300182969

OPEN QC

Customer 1d  Task Id
00.38058 300187151

METHOD BLANK

Customer Id  Task Id
00.22776 300187152

Méthod Area: - BH-ALPHA

~ Submission fd : 100033139

Page 2 of 3

boL30

wivkwiciopioosk CST QUALITY ASSURANCE REPORT ook

Component
U

Component
U

Component
U

Result
Value
1.12

Result
Value
10.65

Result
Value
0.00

Uncertainty Units
-0.11 uglg
Uncertainty Units
1.07 ug/L
Uncertainty Units
0.01 ug/g

*%%%* FINAL REPORT **%%

QC
Value
1.11

Value
10.1

QcC

Value

QcC QC QC
Uncertainty _units Evaluation
0.02 ug/g IN CONTROL

QC QC QcC
Uncertainty _units Evaluation
1.0 - ug/L IN CONTROL

QC QC QC
Uncertainty _unmits Evaluation
0 uglg IN CONTROL



12-Nov-1998 14:37 Page 3 of 3

5

VS _ > L

Analyst Review Team Leader QA Qfficer

:é ﬂﬂ%— ”1['431?# —MY\%\%& Lﬁ&é%_

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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07-Dec-1998 11:58 . LOS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G20000000 Due Date: 23-DEC-98

Requester Group: ESH-20 Logged Date: 20-0CT-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: MB87 Study: ESH20 BIOLOGICALS

Requester Phone: 667-0815 Logged by: LBRANCH

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

4
CUSTOMER SAMPLES / \ -

Sample Id Task Id Customer 1d Component Result Value Uncertainty Units ualifier
200077877 300182932 TA-36 Pu-238 0.0009 0.0007 pCilg l
Pu-239 0.0043 0.0011 pCilg
Pu-242T Recovery . 70.84 %
200077879 300182938 TA-49 Pu-238 0.0026 0.0009 pCilg
Pu-239 0.0043 0.0011 pCilg
Pu-242T Recovery 74.80 %
200077880 300182944 TA-39 Pu-238 0.0005 0.0005 pCilg ’
Pu-239 0.0057 0.0012 pCi/g
Pu-242T Recovery 89.82 %
200077881 300182950 TP Pu-238 0.0014 0.0006 pCilg
Pu-239 0.0017 0.0007 pCi/g
Pu-242T Recovery 88.94 %
200077882 300182956 TA-15 Pu-238 0.0019 0.0007 pCilg
Pu-239 0.0155 " 0.0018 pCilg
. " Pu-242T Recovery 88.23 %
200077883 300182962 COYOTE Pu-238 0.0008 0.0005 pCi/g
Pu-239 0.0082 0.0013 pCilg
Pu-242T Recovery 88.34 %
C4 10

*¥*%% FINAL REPORT %%#%*
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07-Dec-1998  11:58

Sample Id Task 1d
200077884 300182968
DUPLICATE TASKS
Sample Id Task Id
200077880 300182944
200082056 300190351

Customer Id

JEMEZ

Original Task

300182944

Component
Pu-238

Pu-239

Pu-242T Recovery

Component
Pu-238

Pu-239

Pu-242T Recovery
Pu-238

Pu-239

Pu-242T Recovery

Result Value
0.0014

0.0069

89.73

Result Value
0.0005

0.0057

89.82

0.0003

0.0031

79.12

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

Uncertainty
0.0005

0.0012

Uncertainty:
0.0005

0.0012

0.0006
0.0009

Units
pCilg
pCilg
%

Units

pCilg

pCilg
%
pCilg
pCilg
%

O

™

Qualifier

Qualifier

{ IR :

A PO
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07-Dec-1998  11:58

BLIND QC

Customer Id  Task Id
200077887 300182971

METHOD BLANK

Customer Id  Task Id
00.22776 300190352

sk CST QUALITY ASSURANCE REPORT *# i

Component
Pu-238
Pu-239

Component
Pu-238
Pu-239

Result

Value

0.6815
0.3707

Result

Value '

-0.0001
0.0000

*#*%% PINAL REPORT *%*#%

QC

Value

0.72
0.38

QcC

Value

0.0
0.0

QC QcC
Uncertainty _units
0.025 pCilg
0.01 pCi/g

QC QC
Uncertainty _units
0.0 pCilg
0.0 pCi/g

of 4

i 100033139

Evaluation
IN CONTROL
IN CONTROL

Evaluation
IN CONTROL '
IN CONTROL
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21-Dec-1998 10:00 LOS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry

Analytical Results Report

Method Avéa:  EH-ALPHA

3 -

Method:  AM RAS ENV Subiiiiggion Id : 100033139
Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WEG6G20000000 Due Date: 23-DEC-98
Requester Group: ESH-20 Logged Date: 20-0CT-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 Qualifier
200077877 300182931 TA-36 Am-241 0.0047 0.0012¢ pCilg
Am-243T Recovery 54.36 %
200077879 300182937 TA-49 Am-241 0.0057 0.0016 7 pCilg
Am-243T Recovery 39.54 %
200077880 300182943 TA-39 Am-241 0.0040 7 0.0010 7 pCilg
Am-243T Recovery 66.76 %
200077881 300182949 TP Am-241 0.0033 v 0.0012 ¥ pCi/g
’ Am-243T Recovery 63.51 %
200077882 300182955 TA-15 Am-241 0.0113% 0.0024" pCi/g
Am-243T Recovery 37.87 . %
200077883 300182961 COYOTE Am-241 0.0035 v« 0.001 1/ pCi/g
Am-243T Recovery 54.69 B %
200077884 300182967 JEMEZ Am-241 0.009 v 0.004 v pCilg
Am-243T Recovery 53.08 %

*%#%% FINAL REPORT *##%*
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21-Dec-1998 10:00 g Page 3 of 4

Mothod: Al RAS BNV H-ALBEA . o subrileBien $d ¢ 100033139

sk CST QUALITY ASSURANCE REPORT ###ssobioh

BLIND QC

Result QcC QC Qc QC
Customer Id  Task Id Component ° Value Uncertainty Units Value Uncertainty _units Evaluation
200077887 300182972 Am-241 0.8620 0.0243 pCilg 0.86 0.04 pCilg IN CONTROL
METHOD BLANK

Result QC QC QcC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation

00.22776 300192850 Am-241 0.0019 0.0009 pCilg 0.0 ' 0.0 pCi/g WARNING 2-351G

*%%% FINAL REPORT **%#%
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28-Oct-1998

15:27

LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Page 1 of

_Méthoc

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G20000000 Due Date: 23-DEC-98

Requester Group: ESH-20 Logged Date: 20-0CT-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
200077877 300182988 TA-36 MOISTURE 5.50 0.30 %
200077879 300182987 TA-49 MOISTURE 8.30 0.40 % w
200077880 300182993 TA-39 MOISTURE 6.00 0.30 % 'CD
200077881 300182990 TP MOISTURE 2.60 0.10 % o
200077882 300182989 TA-15 MOISTURE 5.50 0.30 %
200077883 300182992 COYOTE MOISTURE 11.00 0.50 %
200077884 300182998 JEMEZ MOISTURE 6.10 0.30 %

*%*k% FINAL REPORT *%%%
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Los Alamos

Lov Alamos Nanonal Labasatory

CHAIN-OF-CUSTODY RECORD

Soils and Foodstulfs (7C20 WE6G) 2008
P.L# (505) 667-0815

Lov Alamos, New Mexico #7545 ESH-20 MS M887

Pryceet Name Request the f()llowmg analysis: . Sample Location/Remarks

D fhpect= Sors |35 IRE BB .

S wlers  (oenditnres ) 2 - Y

hﬁ'&?wa‘ %M%M’ ?‘mfo\, WQW\ R AV N ER

Date l Time Sample  Namc/Numbes ) :: r
9 -25 [0:30 TA-36 TA-3C_ .o mie cast o "euctromen & 7856
y
9- 30 A20 74 - 49 TA-49 - on fhe vavd T DI nell 9
G 20 18:3° T -39 TA-37-off SRYE . & mite yedl of maen
wifiatite. 25’ Bondhetove WM/%[

Wkl _ {00 TP Tres_fcdins, K225 pord, [mile Soert

-

of S Ehf i
10 -5 /:%0 TA-15~ Pharet L, 10934 south oy foreiy 5T .
[0 ~f 0s po 4-9797‘6/ Cﬂfm/a of{ SB* G0 Siuth on Fest/ld. 172, absut /.2
m?os on J‘& nﬂthﬂ $ode of Lh- 112,
/6 =8 10245 Jeémez_ \)él%t&-— SE. 890 b Pendoise. , bnst @ 1 25 Fomtp.ps

/3 50)’/299 PRSG, ¢

Rebpguishicd Wy: (ognature )

Date/Time

cived hy: (ugnature )

Relinguished by: (vgnature )

Blolsy 135~ %7€me\ Corard

Date/Time Recerved by: (signature )

Relingueshed W Wegnature )

Daie/Time

MRcceived by: (vgnature )

Relingquished by: (signature )

Date/Time Received by: (signature )

Weligushed by (uenature )

Dace/Time

Recesved for Lab. by  (ugnotmre )

I Date/Time

Remiarks

\




APPENDIX B

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN
PINON PINE SHOOTS FROM LANL AND BG SITES




05-Jan-1999 06:39 . LOS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Report

: - 0v0345id
Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 24-FEB-99
Requester Group: ESH-20 Logged Date: ' 11-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
m 200083448 300192687 TA-36 H-3 70 650 pCi/L . D
[ H-3 MDA 480 pCi/L o)
T — 200083449 300192688 TA-49 H-3 © 60 650 pCi/L :
H-3 MDA 470 pCi/L
200083450 300192689 TA-39 H-3 . 520 680 pCi/L
H-3 MDA 490 pCi/L
200083451 300192690 TP H-3 -300 630 pCi/lL .
H-3 MDA ' 470 pCi/L :
200083452 300192691 TA-15 * H-3 ' 30 650 pCi/L
H-3 MDA 480 pCi/lL
200083453 300192692 Cc H-3 . 210 660 pCi/L
H-3 MDA 480 pCi/L
g 200083454 300192693 ) H3 - 340 670 - pCi/L
R H-3 MDA 510 pCilL

B _ *%%% FINAL REPORT *#%#% .




e-g

05-Jan-1999 06:39

Mathed: H-3 bLE BV

DUPLICATE TASKS

Sample Id
200083452

200084543

Task Id
300192691

300194572

Original Task

300192691

Component
H-3

H-3 MDA
H-3

H-3 MDA

Result Value
30
480
130
470

*%%% FINAL REPORT *%#%

Subiission 1d %

Uncertainty
650

660

Page 2 of

100034514

Qualifier

08
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| 05-Jan-1999 06:39 Page 4 of 4

Method: H-3 L ENV Method Ared:  BH-ALPHA ~ submission fd : 100034514

Review Team Leader QA Officer

.m /(s/25 !Zg Zgg l‘kll% /[ 'quz |
Date Date ate 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."

*%%% FINAL REPORT *%%+

0



19-Feb-1999 15:47

108 AbAMoS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Customer Cost Code:  7C2000WE6G30000000

k%x%® PINAL REPORT *%*¥

Requester Name: PHIL FRESQUEZ _ Due Date: 03-MAR-99
Requester Group: ESH-20 Logged Date: 22-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
i Mall Stop: M887 Study: ESH20 BIOLOGICALS
| Requester Phone: 667-0815 ) Logged by: LBRANCH
Requester Fax #: 667-0731 Anslytical Service Agreement #:
CUSTOMER SAMPLES .
;“ Satriple 1d Task Id Customer Id Component . Result Value Uncertainty Units uglifier
: 200084100 300193663 TA-36 CS-137 0.18 0.27 pCi/g
: ()\' 200084101 300193668 TA-49 CS-137 0.35 0.52 pCi/g
; 200084102 300193673 TA-39 Cs-137 1.51 2.26 pCi/g
' . 200084103 300193678 ™ Cs-137 1.24 1.85 pCi/g
200084104 300193683 TA-15 Cs-137 0.45 - 0.67 pCi/g
' 200084105 300193688 COYOTE CS-137 0.50 0.76 pCi/g
200084106 300193692 JEMEZ Cs-137 0.20 0.31 pCi/g




IS >~ |

19-Feb-1999 15:47

Page 2 of 3 I

BLIND QC

Customer Id  Task Id
200084111 300193697
OPEN QC

Customer Id  Task Id
00.33380 300200291
00.33742 300200292
METHOD BLANK
Customer fd ~ Task Id
00.22785 300200290

skl sokokskok CQT QUALITY ASSURANCE REPORT **ssesoksson

Component
CS-137

Component
CS-137

Cs-137

Component
CS-137

Result
Value
32.6

Result
Value
5.82

28.2

Result
Value
-0.01

Uncertainty Units
2.5 pCilg

Uncertainty Units
0.56 pCi/g

2.2 pCilg

Uncertdinty Units
0.11 pCi/g

#%%% FINAL REPORT *%%*

QcC
Value
34.6

QcC
Value
5.1000

30

QcC
Value
0.0

QC QC
Uncertainty _units
1.1 pCi/g

QC QcC
Uncertdinty _units
0.1700 pCi/g
1 pCi/g

QC QC

Uncertgin units

0.0 pCi/g

—t

QC
Evaluation
IN CONTROL

QcC
Evaluation
IN CONTROL

IN CONTROL
/

/

QcC
Evaluation
IN CONTROL
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03-May-1999 14:40

Method: - $R-50 LS ENV

LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

Method AFedi: I

of

$iubmisgion . Id.: - 100034696

Regquester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 03-MAR-99
Requester Group: ESH-20 Logged Date: 22-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
200084100 300193666 TA-36 Sr-90 3.16 047 pCilg & SL\
Sr-90 MDA 1.8 pCilg
200084101 300193671 TA-49 Sr-90 - 3.23 0.33 pCilg
Sr-90 MDA 1.02 pCi/g
200084102 300193676 TA-39 Sr-90 5.1 0.75 pCilg
Sr-90 MDA 2.82 pCi/g
200084103 300193681 TP Sr-90 372 0.76 pCi/g
Sr-90 MDA 3.23 pCi/g
200084104 300193686 TA-15 Sr-90 2.92 0.36 pCilg
S1-90 MDA 122 pCi/g .
200084105 300193691 COYOTE Sr-90 3.23 0.43 pCi/g
Sr-90 MDA 1.54 pCilg
200084106 300193695 JEMEZ Sr-90 3.42 0.48 pCi/g
Sr-90 MDA 1.77 pCilg

*%%% FINAL REPORT %#%%%*
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03-May-1999 14:40 Page 3 of 3

(Method: ' SR-90 IS BNV . - Method Ares: i

Sublssion::d :' . 100034696

Lgr Sl & et
alyst Review '

Team Leader QA Q)Mficer

Date Date

5-3-99 &5/ | 9‘2 K{)

Dat

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 #%#x
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15-Mar-1999 "08:10 LOS ALAMOS NATIONAL LABORATORY - of 4
CST Analytical Chemistry =
Analytical Results Report &
GENERIC KPA . 100034696
Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 03-MAR-99
Requester Group: ESH-20 Logged Date: 22-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: Mss7 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 Qualifier
200084100 300193662 TA-36 U 0.70 0.07 ) wz R
Analysis Date 05-MAR-1999 DD-MON-YYYY ) .
. Comments NONE NONE
200084101 300193667 TA-49 U 0.50 0.05 uglg
Analysis Date 05-MAR-1999 DD-MON-YYYY .
Comments NONE NONE
200084102 300193672 TA-39 U 0.69 0.07 uglg
Analysis Date 05-MAR-1999 DD-MON-YYYY
Comments NONE NONE
200084103 300193677 TP U 0.37 0.04 ug/g
Analysis Date 05-MAR-1999 DD-MON-YYYY
Comments NONE NONE
200084104 300193682 TA-15 U 3.37 0.34 ugl/g
" Analysis Date 05-MAR-1999 . DD-MON-YYYY
Comments NONE NONE
200084105 300193687 COYOTE 4) 0.50 . 0.05 uglg
Analysis Date 05-MAR-1999 DD-MON-YYYY
Comments , NONE NONE

*%*% FINAL REPORT *%%+%
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02-Jun-1999 09:22 LOS ALAMOS NATIONAL LABORATORY ’ Page 1 of 5
CST Analytical Chemistry
Analytical Results Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 03-MAR-99
Requester Group: ESH-20 Logged Date: 22-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 Uncertainig Units Qualifier
200084100 300193664 TA-36 Pu-238 -0.0001 0.0012 pCilg 0.8 l/\
m Pu-238 DL 0.0043 pCilg
{ Pu-239 0.0039 0.0024 pCilg
N . Pu-239 DL 0.0074 pCilg
U\( Pu-242T Recovery 87.90 %
Analysis Date 04-APR-1999 DD-MON-YYYY
Comments OK NONE
Analysis Date 04/16/99 MM/DD/YY
Pu-238 MDA 0.0043 pCilg
Pu-239 MDA 0.0074 pCilg
200084101 300193669 TA-49 Pu-238 0.0007 0.0014 pCilg
‘. Pu-238 DL 0.0067 pCilg
o ) Pu-239 0.0034 0.0018 pCi/g
. Pu-239 DL 0.0054 ’ pCilg
Pu-242T Recovery 80.69 %
Analysis Date 04-APR-1999 DD-MON-YYYY
- Comments 0K NONE
: :4'1 200084102 300193674 TA-39 Pu-238 -0.0027 0.0027 pCi/g
-1

%% %% FINAL REDORT ####




v/

02-Jun-1999 09:22

Method:  PU RAS ENV

Sample Id
200084102

200084103

200084104

' 200084105

200084106

Task 1d
300193674

300193679

300193684

300193689

300193693

Customer Id

TA-39

TP

TA-15

COYOTE

JEMEZ

‘Mathod Area:

Component
Pu-238 DL
Pu-239

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

Pu-238

Pu-238 DL
Pu-239

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

Pu-238

Pu-238 DL
Pu-239

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

Pu-238

Pu-238 DL
Pu-239

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

Pu-238

Pu-238 DL
Pu-239

Pu-239 DL

BH-ALPHA . -

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

%%%% FINAL REPORT ####

i Bubmission Id

Uncertainty

0.0069

0.0027

0.0033

0.0023

0.0027

0.0019

0.0020

0.0033

0.0000

DD-MON-YYYY
NONE

pCilg

pCilg

pCilg

pCilg

%
DD-MON-YYYY
NONE

pCi/g

pCilg

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

pCilg

pCi/g

pCi/g

pCilg

%
DD-MON-YYYY
NONE

pCi/g

pCi/g

pCi/g

pCilg

Page 2 of 5

100034696

Qualifier




02-Jun-1999 09:22 Page 3 of 5

dse

o, 100034696 ..

Sample Id Task 1d Customer Id Component Result Value Uncertainty Units Qualifier
200084106 300193693 JEMEZ Pu-242T Recovery 82.55 % .

Analysis Date 16-APR-1999 DD-MON-YYYY

Comments OK NONE

+/-o

#%%% FINAL REDORT ####
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02-Jjun-1999 09:22 Page 4 of 5

‘Method:

BLIND QC

Customer Id
200084114

_PU-RAS ‘ENV ~ Mebhod Area:’  EH-ALPHA ~..i.Submission Td : . 100034696

wisonnoos CST QUALITY ASSURANCE REPORT sk

Result QC QcC QcC QC
Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
300193700 Pu-238 1.5324 0.1415 pCilg 1.71 0.06 pCi/g IN CONTROL
Pu-239 8.6480 0.6247 pCilg 9.49 0.30 pCilg IN CONTROL

*%%% FINAL REPORT %%%#



LI-¢

02-Jun-1999 (9:22

é Analyst Review

Team Leader

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

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

*%%% TINAL REDORT #%%%

rl

Officer

‘
'5 7 Date

Assurance for Health and Environmental Chemistry:

L0
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25-May-1999

Method:

14:49

AM RAS ENV

LOS ALAMOS NATIONAL LABORATORY
CST Analytical Chemistry
Analytical Results Report

| Method Aves:  EH-ALPHA . -

Subm

Page 1 of 4

100034696

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 03-MAR-99
Requester Group: ESH-20 Logged Date: 22-DEC-1998 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phone: 667-0815 Logged by: LBRANCH
Regquester Fax #: 667-0731 Analytical Service Agreement #:
CUSTOMER SAMPLES
Sample Id Task Id Customer Id Component Result Value Uncertainty Units Qualifier
200084100 300193665 TA-36 Am-241 0.0099 0.0044 pCilz xS [’\,
Am-241 DL 0.0127 pCilg
Am-243T Recovery 75.75 %
Analysis Date 18-MAY-1999 DD-MON-YYYY
Instrument 80 ALPHA NONE
Count Time 1333.33 min
Efficiency 19.73 % .
200084101 300193670 TA-49 Am-241 0.0037 0.0053 pCi/g
Am-241 DL 0.0200 pCi/g
Am-243T Recovery 46.45 %
Analysis Date 18-MAY-1999 DD-MON-YYYY
Instrament 80 ALPHA NONE
Count Time 1333.33 min
Efficiency 20.70 %
200084102 300193675 TA-39 Am-241 0.0130 0.0056 pCi/g
Am-241 DL 0.0094 pCilg
Am-243T Recovery 69.61 %
Analysis Date 18-MAY-1999 DD-MON-YYYY

#%#%% FINAL REDORT %##*




AN F el

25-May-1999 14:49 Page 2 of 4

‘10d03ds05

Sample Id
200084102

200084103

200084104

200084105

200084106

Task Id
300193675

300193680

300193685

300193690

300193694

Customer Id
TA-39

TP

TA-15

COYOTE

JEMEZ

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

ddkkk

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
2943
18-MAY-1999
80 ALPHA
1333.33
20.48

FINAL REPORT ##%%

Uncertainty

0.0051

0.0040

0.0044

0.0059 -

Units

NONE

min

%

pCi/g

pCilg

%
DD-MON-YYYY
NONE

min

%

pCilg

pCi/g

%
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

% .
DD-MON-YYYY
NONE

min

%

pCi/g

pCi/g

%
DD-MON-YYYY
NONE

min

%

Qualifier
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Methiod: AN RAS ENV

BLIND QC

Customer Id  Task Id
200084114 300193701

METHOD BLANK

Customer Id  Task Id
00.22784 300215999

| Méthod Area:  EH-ALPHA

stk CST QUALITY ASSURANCE REPORT ik sk

Component
Am-241

Component
Am-241

Result
Value
3.8454

Result
Value
0.0048

Uncertainty Units
0.1731 pCilg
Uncertainty Units
0.0297 pCi/g

#%%% FINAL REPORT *%k*

QC
Value
4.83

QC

Yalue

QC
Uncertainty
0.22

QC
Uncertainty
0

QC
units
pCilg

QC
units
pCilg

Page 3 of 4

t 100034696

QC
Evaluation
OUT OF CONTROL

QC
Evaluation
IN CONTROL
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Submission Id-i . 100034696 - .

N A _ & c &
Analyst Review ’ Team Leader QA Officer

614 Aa b[?[ﬁ Q‘QI?\ (%Zitl?‘ﬁf
Date 7 Date : te i 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, 1L.A-12790-MS, Vol I, pp. 19-29, ’

®™

\

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

MRVEY

*%%% FINAL REPORT %*#%%% o~
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Fov Aoy Natnaal Laharory

Los Ao, New Mexico B7545

CHAIN-OF-CUSTODY RECORD

Soils and Foodstufls (7C20
P.A.H (505) 667-0815

ESH-20

MS M887

WEGG) 000

Project Name

\

\v - Request the following analysis: < Sample Lacation/Remarks
[inov Tz e 70, m&“v 227, |5
apless  Ceornatnees . (Z3 » |0 w ..
&.&.vﬁ%mﬁ S motre] 13F . Eow U v
_ landa . 7. Cs , 727U c e : M&Q&Wm %&?
Date _ Time Sample  Name/Number M §\§ :
9 -25-9¢ | /0:30 8 -3 | | 7TA-3C ¢ mil &a&\\a%\.&f Z 7R 36
9-20-9% | a:30 TE-4d9 |_|TA-49 - on Hhe vood & D7 wetl#9
G 20-98 | 40:3° TA -39 |_|74-37-of sR*L .6 mile ybl o mioeu
5 ewits: . ot .e»\:;.\tﬁ\&h.
| 10~1 = 7Y | [foe T | T il tas
©0-5-97 | [# TR-1G |\ Pherstsh. 10004 toutioy formiy 572 T8 45
10 ~¢-9y | Preo Cogedy _ S%\n o Sl st on ot . 113, ot 1.7
LS on Hhe rasbhond side of 2. 112,
-8 —98 | j0:45 e - _ %&mw\ SE. 290 b Pendwpse. , bt @ 10 1 Foraty. I3
. g\k% pESR, -

Rebigguished by (ognature )

Date/Time

RAAKD P ak

L Asignatore )

Conamp L

Relinguished by: (vguature )

Date/Time Recerved hy: (signature )

n .-.:.-:3:..- %Q.:x:.z:: )

Date/Time

R¥ccived by (sgnatre )

Relinguished by (signature )

Date/Time Reccived by: (signature )

Rebingquished by tocontuee )y

Date/Time

Recerved for Lab, by (ugnaiuee )

__;.a\._..._.e

Remarks

-

B3-24



APPENDIX C

ANALYTICAL DATA REPORTS OF RADIONUCLIDE CONCENTRATIONS IN
PINON PINE NUTS FROM LANL AND BG SITES
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05-Jan-1999 06:41 LOS ALAMOS NATIONAL LABORATORY ) Page 1 of 4

CST Analytical Chemistry
Analytical Results Report

‘Methds . (H-3 L ENV . % 100034576
Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 01-MAR-99
Requester Group: ESH-20 . Logged Date: 16-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
200083626 300192971 TA-36-N H-3 11900 1300 pCi/L
H-3 MDA 500 : pCilL. G
200083628 300192972 TA-49-N H-3 11000 1200 pCi/lL <
H-3 MDA 500 pCi/L <
200083629 300192973 TA-39-N H-3 11200 1200 - pCi/L
H-3 MDA 500 pCi/L
200083630 300192974 TP-N H-3 -10 650 pCi/lL .
H-3 MDA 480 pCi/lL ‘
200083631 300192975 TA-15-N H-3 ) 5860 990 pCi/L
H-3 MDA 410 pCi/lL
200083632 300192976 C-N H-3 7000 1000 pCi/lL
H-3 MDA 500 pCi/lL
200083633 300192977 J-N H-3 . 610 690 pCi/lL .
H-3 MDA 470 pCi/L

*%%% FINAL REPORT *%%%* ‘ .
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05-Jan-1999 06:41 ' Page 4 of 4

Method: H-3 LS ENV Mothsd Aveas BH-ALPHA © Bibfiddslon td ¢+ 100034576

' g | s Sl

Analyst Review Team Leader QA Officer

1/5/99 l’é 133 ]!@I)ﬁﬁ ! /b [?Z
Date Date ate Date

008

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 *%*%*




23-Mar-1999 10:40 ) LOS ALAMOS NATIONAL LABORATORY ) Page 1 of  3: 3
CST Analytical Chemistry
Analytical Results Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WEG6G30000000 Due Date: 08-MAR-99
Requester Group: ESH-20 Logged Date: 04-JAN-1999 Screening Data: NO SCREENING DATA REQUIRED
Mail Stop: M887 Study: ESH20 BIOLOGICALS
Requester Phones 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
(\ 200084511 300194526 . TA-36 CS-137 -0.18 0.11 pCi/g
\ CS-137 MDA 0.05 pCi/g
200084512 300194531 TA-49 CS-137 0.52 0.08 pCi/g
(ﬁ CS-137 MDA 0.05 pCi/g
200084513 300194536 TA-39 Cs-137 0.43 0.08 pCilg
CS-137 MDA 0.05 pCilg
200084514 300194541 TP CS-137 0.46 0.69 pCi/g ’
CS-137 MDA 0.05 . pCi/g ’
200084515 300194546 TA-15 CS$-137 0.15 0.11 pCi/g
CS-137 MDA . 0.05 pCi/g
200084516 300194551 C CS-137 -0.00 0.11 pCi/g
CS-137 MDA 0.05 pCi/g
200084517 300194555 J CS-137 0.67 1.00 pCilg
CS-137 MDA 0.05 pCi/g

3 ' *%%% FINAL REPORT ¥*#%#%%
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23-Mar-1999  10:40

BLIND QC

Customer Id  Task Id
200084518 300194557

OPEN QC

Customer Id Task Id
00.33742 300206329

METHOD BLANK

Customer Id  Task Id
00.22785 300206328

wsmionios CST QUALITY ASSURANCE REPORT # s

Component
CS-137

Component
CS-137

Result
Value
28.0

Result
Value
29.3

Result
Value
0.08

Uncertainty Units
2.1 pCi/g
Uncertainty Units
2.2 pCilg
Uncertainty Units
0.12 pCi/g

*%%% FINAL REPORT *%%%

QcC
Value
31.7

QcC
Value
30

QC
Value
0.0

QC QC
Uncertainty _units
1.0 pCilg

QcC QC
Uncertainty _units
1 pCi/g

QC QC
Uncertainty _uhits
0.0 pCi/g

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL



23-Mar-1999 10:40 Page 3 of 3 2

e & &K%AEQL
Analyst Review . Teath Leader QA Officer
3/}3/97 :SZM 99 f';i-"ﬁ!(fj | g[g(p[ftﬁ
Q Date Date Ddte ' Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in Quality Ass.urance 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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" 29-Apr-1999 10:15

LOS ALAMOS NATIONAL LABORATORY Page 1 of 3
CST Analytical Chemistry
Analytical Resultes Report
Method:  SR-90 LS ENV. ~  Method Area:  EH-ALPHA . - - 100034765
Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 08-MAR-99
Requester Group: ESH-20 Logged Date: 04-JAN-1999 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
200084511 300194522 TA-36 -~/ Sr-90 -0.46 0.26 pCilg A S L\
Sr-90 MDA 0.82 pCi/g
200084512 300194527 TA-49 Sr-90 -0.36 0.33 pCilg
Sr-90 MDA 1.07 pCilg
200084513 300194532 TA-39 Sr-90 -0.43 0.28 pCi/g
Sr-90 MDA 0.87 pCilg
200084514 300194537 TP Sr-90 -0.84 0.31 pCilg
Sr-90 MDA 0.94 pCilg’
200084515 300194542 TA-15 Sr-90 -0.60 0.51 pCilg
Sr-90 MDA 1.62 pCi/g
200084516 300194547 C Sr-90 -0.56 0.4 pCilg
Sr-90 MDA 1.26 pCi/g
200084517 300194556 J Sr-90 -1.46 0.44 pCilg
Sr-90 MDA 1.30 pCilg

*%%% FINAL REDPORT %*%%*
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BLIND QC

Result . QC QC  qQC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
200084519 300194558 Sr-90 8.96 1.34 pCi/g 8.31 0.27 pCi/g IN CONTROL
OPEN QC

Result ' QC QC Qc QC
Customer Id  Task Id Component Value Uncertainty Units ’ Value Uncertainty _units Evaluation
00.36592 300212931 Sr-90 490.5 39.8 pCi/LL 499.5 15.98 pCi/L IN CONTROL

*%%% FINAL REDORT *#%+%



(>
S

29-Apr-1999 10:15 Page 3

Method: SR-90 LS BNV . & Méthod Afe

J&r __ﬁ—-_ . — &5 p CL
Analyst Review Team Leader QA QOfficer

S-%94 %/;Z va SH% 9,
. Date l;ite ate Dat

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."

*%%%x FINAL REPORT *##+#
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LOS ALAMOS NATIONAL LABORATORY Page 1 of 4
CST Analytical Chemistry
Analytical Results Report

11-Mar-1999  15:37

Y YR} %4

GENERIC .KPA'.:.':'Method Area: : EH-ALPHA !
Requester Name: . PHIL FRESQUEZ Customer Cost Code: 7C2000WEGG30000000 Due Date: 08-MAR-99
Requester Group: ESH-20 Logged Date: 04-JAN-1999 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 Agreemeﬂt # i
CUSTOMER SAMPLES
Sample Id Task Id Customer 1d Component Result Value Uncertainty Units Qualifier
200084511 300194525 TA-36 - p/ U 0.05 0.01 uglg A5
Q Analysis Date 05-MAR-1999 DD-MON-YYYY )
\ Comments NONE NONE
§ 200084512 300194530 TA-49 U 0.05 0.01 uglg
Analysis Date 05-MAR-1999 DD-MON-YYYY
. Comments NONE NONE
200084513 300194535 * TA-39 U 0.04 0.01 uglg
’ Analysis Date 05-MAR-1999 DD-MON-YYYY
3 Comments NONE NONE
: 200084514 300194540 TP U 0.03 0.01 uglg
e Analysis Date 05-MAR-1999 DD-MON-YYYY
& -Comments NONE NONE
‘:* 200084515 300194545 TA-15 U 0.06 0.01 uglg
" Analysis Date 05-MAR-1999 DD-MON-YYYY
: , Comments NONE NONE
X 200084516 300194550 c U 0.04 0.01 ug/g
s Analysis Date 05-MAR-1999 DD-MON-YYYY
~, Comments NONE NONE

#%%% FINAL REPORT *%%%
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11-Mar-1999  15:37

Mathodi ' . GHNERIC KBA

Task Id Customer Id Component
300194554 J U
Analysis Date
Comments

Sample 1d
200084517

/-0

| EH-ARBHA

Result Value
0.07
05-MAR-1999
NONE

*%#% FINAL REPORT %#*%%

gubmission 1d

ﬁncertaint
0.01

Units

uglg
DD-MON-YYYY
NONE

.
.,

Page 2 of 4

1100034765

Qualifier

£ - nb
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11-Mar-1999 15:37 Page 4 of 4

thod: - GRNERIC Kb Method AvSA: - EE-l . submission 14 : 100034763

Y A V- _ B cl
Analyst Review Team Leader QA Officer

D

3l [Qq' ;sl s/ ﬂﬁ‘;_ﬁﬁ L 7L

(\ Date Date Date
t
R
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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30-Mar-1999 13:29 LOS ALAMOS NATIONAL LABORATORY Page 1 of 6
CST Analytical Chemistry
Analytical Results Report

Hethodi.  pU RAE ENV

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 "Due Date: 08-MAR-99
Requester Group: ESH-20 Logged Date: 04-JAN-1999 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
\ 200084511 300194524 TA-36 Pu-238 0.0005 0.0007 pCi/g
) Pu-239 0.0023 0.0011 pCi/g
N Pu-242T Recovery 87.57 %
\j\] Analysis Date 03/25/99 MM/DD/YY
Instrument 96 ALPHA NONE
Count Time 3000.00 . min .
Efficiency 41.09 % .
Pu-242T Spike 205 pCi
Pu-238 Gross Counts 7. counts
Pu-238 Background Counts 4.6 counts
, Pu-239 Gross Counts 17. counts
Pu-239 Background Counts 6.0 counts
200084512 300194529 TA-49 Pu-238 -0.0001 - 0.0008 pCilg
Pu-239 0.0016 0.0013 pCilg
Pu-242T Recovery 87.14 %
Analysis Date 03/25/99 MM/DD/YY
Instrument 96 ALPHA NONE
Count Time 3000.00 min ~

*%*% FINAL REPORT *%%%
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30-Mar-1999 13:29

Method: PU RAS ENV ‘Method Ared: EH-ALPHA

Sample Id Task 1d Customer Id Component Result Value

200084512 300194529 TA-49 Efficiency 40.65
Pu-242T Spike 2.05
Pu-238 Gross Counts 7.
Pu-238 Background Counts 7.4
Pu-239 Gross Counts | 22
Pu-239 Background Counts 14.6

200084513 300194534 TA-39 Pu-238 -0.0010
Pu-239 -0.0014
Pu-242T Recovery 91.54
Analysis Date 03/25/99
Instrument 96 ALPHA
Count Time 3000.00
Efficiency 34.59
Pu-242T Spike 2.05
Pu-238 Gross Counts 16.
Pu-238 Background Counts 20.2
Pu-239 Gross Counts 23,
Pu-239 Background Counts 29.0

200084514 300194539 TP Pu-238 -0.0005
Pu-239 0.0017
Pu-242T Recovery 46.05
Analysis Date 03/25/99
Instrument 96 ALPHA
Count Time 3000.00

, Efficiency 36.10

Pu-242T Spike 2,05
Pu-238 Gross Counts 9.
Pu-238 Background Counts 10.0
Pu-239 Gross Counts 11.
Pu-239 Background Counts 7.2

200084515 300194544 TA-15 Pu-238 0.0002

*%%x% FINAL REPORT #**%*¥*

Uncertainty

0.0012
0.0015

0.0024
0.0019

0.0008

sdién Td

Units
%

pCi
counts
counts
counts
counts
pCilg
pCilg
%
MM/DD/YY
NONE
min

%

pCi
counts
cournts
counts
counts
pCilg
pCilg
% .
MM/DD/YY
NONE
min

%

pCi
counts
counts
counts
counts
pCilg

[

Page 2 of 6
100034765
Qualifier
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30-Mar-1999  13:29

_Methodi  PU RAS ENV.: - Methed Area:

Task Id
300194544

Sample Id
200084515

Q 200084516 300194549

\
~.

{P

200084517 300194553

S

Customer Id

TA-15

Component

Pu-239

Pu-242T Recovery
Analysis Date

Instrument

Count Time

Efficiency

Pu-242T Spike

Pu-238 Gross Counts
Pu-238 Background Counts
Pu-239 Gross Counts
Pu-239 Background Counts
Pu-238

Pu-239

Pu-242T Recovery
Analysis Date

Instrument

Count Time

Efficiency

Pu-242T Spike

Pu-238 Gross Counts
Pu-238 Background Counts
Pu-239 Gross Counts
Pu-239 Background Counts
Pu-238

Pu-239

Pu-242T Recovery
Analysis Date

Instrument

Count Time

Efficiency

Pu-242T Spike

& %k *

* Result Value

0.0023 0.0013
102.34
03/25/99

96 ALPHA
3000.00
34.38
2.05

7.

6.2

26.

15.4

0.0005 0.0010

. 0.0022 0.0010 -

105.85
03/25/99
96 ALPHA
3000.00
34.97
2.05
8.
5.6
18.
7.2
-0.0010 0.0007
0.0003 0.0010
08.92
03/25/99
96 ALPHA
3000.00
35.76
2.05

FINAL REPORT ***%%

Uncertainty

pCi
counts
counts
counts
counts
pCilg
pCi/g
%
MM/DD/YY
NONE
min

%

pCi
counts
counts
counts
counts
pCi/g
pCi/g
%
MM/DD/YY
NONE
min

%

pCi

Page 3
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30-Mar-1999 13:29

- Méthod:

BLIND QC

Customer Id  Task Id
200084520 300194559

OPEN QC

Customer Id  Task Id
00.39798 300207191

METHOD BLANK

Customer Id  Task Id
00.22784 300207190

sikioios CST QUALITY ASSURANCE REPORT ##ksotkssok

Component
Pu-238
Pu-239

Component
Pu-238

Component
Pu-238
Pu-239

Result

Value
1.9145
3.3985

Result
Yalue
4126

Result
Value

-0.0033
0.0012

Uncertainty
0.0639

0.1194

Uncertainty
1290

Uncertainty
0.0029

0.0026

Units
pCi/g
pCilg

*%%% FINAL REPORT *%%%

QC
Value
2.40
3.96

QC
Value
4180

QcC

Value

QC QC
Uncertainty _units
0.084 pCilg
0.13 pCilg

QC QcC
Uncertainty _units
418 pCi/lL

QC QC
Uncertainty _units
0 pCilg
0 pCilg

QcC
Evaluation
OUT OF CONTROL
OUT OF CONTROL

QC
Evaluation
IN CONTROL

QcC
Evaluation
IN CONTROL
IN CONTROL
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Method: PU RAS ENV . Method Area:. . EH-ALPHA o submission, Id : 100034765

' |
Y~ /A VT - 2
Analyst Revie . Team Leader QA Qfficer
Date . Date ate 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."

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

Page 1

of

100034765

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2000WE6G30000000 Due Date: 08-MAR-99
Requester Group: ESH-20 Logged Date: 04-JAN-1999 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 1d Component . Result Value Uncertainty Units Qualifier
200084511 300194523 TA-36 Am-241 0.0021 0.0018 pCilg '
: Am-243T Recovery 49.61 %
Analysis Date 03/25/99 MM/DD/YY
Instrument 32 ALPHA NONE
Count Time 3000.00 min
Efficiency 30.81 %
Am-243T Spike 2.05 pCi
Am-241 Gross Counts 8. ) counts '
Am-241 Background Counts 3.8 . counts
200084512 300194528 TA-49 Am-241 0.0030 0.0018 pCilg
Am-243T Recovery 58.43 %
Analysis Date 03/25/99 MM/DD/YY
Instrument 32 ALPHA NONE
Count Time - 3000.00 min
Efficiency 32.69 %
Am-243T Spike 2.05 pCi
Am-241 Gross Counts 13. counts
Am-241 Background Counts 54 counts ~

*%%% FINAL REPORT *%%%
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Method:
Sample Id Task Id
200084513 300194533
200084514 300194538
200084515 300194543
200084516 300194548

AM RAS ENV

Customer Id
TA-39

TP

TA-15

Method Area:

EH-ALPHA
Component Result Value
Am-241 0.0049
Am-243T Recovery 73.41
Analysis Date 03/25/99
Instrument 32 ALPHA
Count Time 3000.00
Efficiency 30.39
Am-243T Spike 2.05
Am-241 Gross Counts 21.
Am-241 thkground Counts 6.4
Am-241 0.0032
Am-243T Recovery 90.23
Analysis Date 03/25/99
Instrument 32 ALPHA
Count Time 3000.00
Efficiency 30.65
Am-243T Spike 2.05
Am-241 Gross Counts 17.
Am-241 Background Counts 5.2
Am-241 0.0050
Am-243T Recovery 90.31
Analysis Date 03/25/99
Instrument 32 ALPHA
Count Time 3000.00
Efficiency 31.04
Am-243T Spike 2.05
Am-241 Gross Counts 28.
Am-241 Background Counts 9.2
Am-241 0.0053
Am-243T Recovery 87.32
Analysis Date 03/25/99
Instrument 32 ALPHA

*%%% FINAL REPORT *%#*%

:Submi‘éié'ridﬁ: id

Uncertainty
0.0021

0.0013

0.0020

0.0017

Units

pCilg

%
MM/DD/YY
NONE

min

%

pCi

counts
counts

pCilg

%
MM/DD/YY
NONE

min

%

pCi

counts
counts

pCilg

%
MM/DD/YY
NONE

min

%

pCi

counts
counts

pCilg

%
MM/DD/YY
NONE

Page 2 of 5
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Mathod:  AM RAS ENV Method Area: .~ EH-ALPHA f0.u Submission Id :, 100034765
wpppmipinok CST QUALITY ASSURANCE REPORT #itwiicis
" BLIND QC
{
Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluatipn
200084520 300194560 Am-241 9.0454 0.2296 pCilg 9.89 0.44 pCi/g IN CONTROL
OPEN QC
Result QC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.41404 300207541 Am-241 0.0024 0.0001 pCi/L 0.0023 0.00023 pCi/L IN CONTROL
METHOD BLANK : )
Result QcC QC QC QC
Customer Id  Task Id Component Value Uncertainty Units Value Uncertainty _units Evaluation
00.22784 300207453 Am-241 -0.0022 0.0020 pCilg 0 0 pCilg IN CONTROL

kkk* FINAL REPORT #**%%
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fov Aoy Natvwonal Laboratory

CHAIN-OF-CUSTODY RECORD

Soils and Foedstuffs (7C20
P.LAE (505) 667-0815

WEGG) 3082

Fos Aoy, New Meaive 87549 IES||-2I) MS MB887
Fiptys Name + Request the following analysis: c Sample Location/Remarks
/MW N > -
Saplees  (uenatuees ) ) D e -
o L AW H 2° o 1) WW)
_Mg/: , i sy it ( ,
e fime Sample  Name/Numbes | o L4

9 -45-9¢ | /0:30

TH-3lp—N

Agatat
TA-36 ¢ mile ens? oy eusToness T 7A- 3¢

9-320-98 | A:30

THh-49-N

TA-49 - on fhe vosd 15 DT 2ell¥9

Q" 20 -95 | 10:3°

TA-

39 -

TA-39- a,f sk.%¢ .mm’é webl o o

“ | 0! _—98
tt

|_{/to0

TOW

ﬁw / w[ (dz) /79 Seapin //?ﬁ/

& B0 mles gy y/f;t gy

[0 -5 -78 | ):%0 - 15N |\ Pherst st , 103s dout oy furmiy 5T . G815~

[0~ —qy | Oseo Q’r’@%ﬁg‘ c.~N Cﬂye/ggﬂ SBF 90" Seccth o Fes{ AL, 172 ,ad0ut /.2
il on He pasthond side o L. 112,

[0-8 — 35 | 10:45 Tz I=N JEMEL; SE. 29D bs Pondatios. , et B 10 1 Forst . 15

ritso mese..

Datel/Time

12 (1€ Jo10

Rgeived hy: Cngmmur)

(])Mn P,@\

L

Retlinquished by: (vignature )

Dare/Time Recerved by: (signature )

Retinguished by (uenatnes )
‘Evimqnuln-cl K tgnatee y

Datc/time

cecived By, (vgnatwre )

Relingquished by: (signaiuee )

Dare/Time Received by: (signoafure )

Rebuguashed by tvcoatnee ) 1Dac/ Tome

Recewved for Labh by (ugaatwee )

il)alcl'fimc

Remarks
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CHAIN-OF-CUSTODY RECORD

Soils and Foodstuffs (7C20

WEGG) 3000

P.L# (505) 067-0815

EESH-20

MS M887

l-wu Name Request the following analysis: - Sample Location/Remarks
A | W\_G G0 A38 239 a4/ .« =
Sapaplers sILnutnery i R
%’Wﬁ J%Mm ,3:?{\ X Q‘I u, Ar Eon
_Mg,@_: Cs, 7o U = <
Mae l Time I ¢ Sample  Namnc/Numher l z ASH{_D /9;/)019 nu'/Ls -
G -2%5-99 | JO:30 TH-3( TA-3C ., of mik w»f"mm Z 78-3¢
9-20-98 | A:30 THA-4.9 TA-49 - on fhe vosd T DT Well#9
Gr70 -3 | oo |TA- 39 TA-37-off SRYY .5 rrile pl of s
— ety sty Mo vmel /w(
10~ ~9¢ //joo ’1 (') ﬁb, /U//L/L 21 b‘r S/cé‘f—fﬂ //nék
| - sl (."’6) Al ﬂ" én)//;/t (/gﬂ(
WO -5 =98 ) )30 /fﬁr-— 15 Plhart ot , 10094 douts of furmiy sl . d83”
[0~ —98 | e QW ‘Cﬂqo/z o festfL. 172 adsut /.2
“«, _ / mks on Jh rg“ja_mﬁ Sode o 4L 112,
|08 — T | 1645 EH 2= pyy JEMEL, S 29D s Pondutiss , bnst B 10 1 Foret. 18

7 5_0»’/!479 pSE

erzquislml by Cvgcnatuee )

Date/Time

Vet 1015 M&MMM@MM

ceived hy: (vgnotuee )

Relinquished by: (spnarure )

I8

Date/Time Reccived by: (signature )

Date/Time

(Rccnvccl by. Gsegnnture)

Relinguished by: (ognnture ) [Date/Time Reccived hy: (signature )

Relimepoashied by Gagnatner )

Dae/Time

Reccoved for Lah by (ugaatace )

Vl)nlel'l'imc Remarks

\

i
!
] RétmgquehedUby Gogaarure
|
i
|
i




