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DURING THE 1998 GROWING SEASON
(with a cumulative summary of 3H and ‘9Pu over time)

.

P. R Fresquez, M. H. Ebinger, R J. Wechsler, and L. Naranjo, Jr.

ABSTRACT

Soils and unwashed overstory and understory vegetation were
co~ected at eight locations within and around Area G, a disposal fa-
cility for low-level, radioactive solid waste at Los Alamos National
Laboratory. The samples were analyzed for 3H, ‘8Pu, ‘9Pu, 90Sr,
‘1~, 137cs, ‘tu. Most of the radionuclide concentrations in soiis and
vegetation were within the upper 95°/0 level of background concentra-
tions except for 3H and ‘9Pu. Tritium concentrations in vegetation
from most sites were greater than background concentrations of
about 2 pCi mL-l. The concentrations of ‘9Pu in soils and understory
vegetation were largest in samples collected several meters north of
the transuranic waste pad area and were consistent with previous re-
sults. Based on 3H and ‘9pu data through 1998, it was shown that
concentrations were 1) sign~lcantly greater than background concen-
trations (pcO.05) in soils and vegetation collected from most locations
at Area G, and 2) there was no systematic increase or decrease in con-
centrations with time apparent in the data.

I. INTRODUCTION

Solid radioactive wastes have

been disposed of by burial at Los Ala-

mos National Laboratory (LANL) since

the early 1940s (I%rtymun et al. 1980).

Area G is a 25.5-hectare (63-acre), low-

level radioactive waste processing and

disposal area located on the east end of

Mesa del Buey at Technical Area (TA)

54 (Figure 1). Area G was established in

1957 and is the Laboratory’s primary

radioactive-solid-waste burial and stor-

age site (Soholt 1990). Wastes for dis-

posal include contaminated equipment,

paper, plastics, clothing, building mate-

rials, soils, and process wastes, and are

placed in either pits, trenches, or shafts

and then covered with fill material (Han-

sen et al. 1980). Trithnn, uranium, plu-
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Figure 1. The location of Area G at Los Alamos National Laboratory.



tonium, and a variety of fission and acti-

vation products are the main isotopes in

waste materials deposited at Area G

(U.S. DOE 1979).

As part of the Environmental

Surveillance Program (ESP) at LAKIL,

air (LANL 1998), water (Mullen et al.

1996), soils/sediment (Conrad et al.

1995, 1996; Fresquez et al: 1996%

1997b, 1998a), vegetation (Fresquez et

al. 1995, 1996b, 1997% 1998b), small

mammals (Biggs et al. 1995, 1997;

Bennett et al. 1996), and bees (Fresquez

et al. 1997z4 Haarmann and Fresquez

1998, 1999) are collected annually fi-om

within and around radioactive waste dis-

posal site Area G to help monitor and

assess the site’s impact on the surround-

ing environment. Radionuclides in game

animals such as elk and deer have also

been recently assessed around Area G

(Ferenbaugh et al. 1999).

Two components of the Area G

surveillance program are the assessments

of soil and vegetation within and around

Area G for ~adiological contamination.

The soil sampling program is the most

direct means of estimating the types,

concentrations, and distributions of ra-

dionuclides in the environment within

and around nuclear facilities (Fresquez

et al. 1998).

medium, or

Soil provides an integrating

reservoir, that can account

for contaminants released to the atmos-

phere, either directly from gaseous efflu-

ents such as air stack emissions, or indi-

rectly from the resuspension of on-site

contamination (figitive dust) (Healy

1977). Subsequently, the lmowledge

gained from the radiological surveillance

of soil is critical to provide idormation

about potential exposure by way of sev-

eral pathways that include soil ingestion,

consumption of food crops, resuspension

of radionuclides into the air, and con-

tamination of groundwater. Exposure to

radionuclides by these pathways may

result in radiation doses to humans (Ha-

konson et al. 1981). The uptake of ra-

dionuclides by vegetation may also give

some insight into surface (Hansen et al.

1980) and subsurface (Wenzel et al.

1987) pathways of contaminants to hu-

mans from waste disposal areas. Trees,

in particular, have been shown to be ex-

cellent indicators of subterranean tritium

migration from low-level radioactive

waste disposal sites (Rickard and Kirby

1987).

The objective of this annual sur-

vey was to measure the concentrations of

selected radionuclides in surface soils
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and unwashed overstory and understory

vegetation within and around Area G

during the 1998 growing season. These

data were compared to radionuclide con-

centrations in soils and vegetation col-

lected from regional background loca- ~

tions. The background areas are located

away from LANL, and radionuclide

concentrations result Ilom naturally oc-

curring elements and./or from worldwide

fidlout. In addition, 3H and Pu data were

examined for trends over a five-year pe-

riod since 1994.

II. METHODS

In hne of 1998, the Soils, Food-

stuffs, and Biota Environmental Con-

taminant Surveillance Program Team of

LANL’s Ecology Group, ESH-20, col-

lected eight samples of surface soils and

13 vegetation samples from areas within

and around Area G at TA-54 (Figure 2).

Table 1 lists the sampling locations and

location descriptions that “are shown on

Figure 2. Sample locations 3,5, 7% and

7b are inside the Area G fence, whereas

locations 1, 2, 4, and 8 are outside the

Area G fence. Location 8 is west of

Area G in the proposed expansion area.

Location #6 at Transuranic (TRU) Waste

Pad #4 was removed after sampling in

1997 and is no longer available for sam-

pling (l%esquez et al. 1998). Back-

ground samples of soils were collected

as part of the ESP (LANL 1998), and

background samples of vegetation were

collected south and upwind of the Labo-

ratory at Bandelier National Monument.

At each site, soil samples were

collected tiom the surface with a stain-

less steel soil ring 10 cm (4 in.) in di-

ameter driven 5 cm (2 in.) into the soil

(ASTM 1990). Samples were collected

from the center and corners of a square

plot of 10 m (33 ft) per side. The five

subsamples were combined and mixed .

thoroughly in a three-gallon Ziploc@

bag, and a subsample from the compos-

ite was placed in a 500-mL poly bottle.

Samples were submitted under fidl

chain-of-custody to the Chemical Sci-

ence and Technology Division group

(CST-9) for analysis of 3H, 238Pu,‘9Pu,

*37CS,‘“tU,90Sr,and 24*Am. All methods

of radiochemical analyses have been de-

scribed previously (jl?resquez et al.

1996a). Radionuclide results were re-

ported in pCi mL-l of soil moisture for

3H, pg g-* dry soil for ‘tU, and pCi g-*

dry soil for all the other isotopes.

Samples of overstory and under-

story vegetation were collected when
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Figure 2. Site/sample locations of soils and vegetation at Area G. Site% is located farther
west and Site #9 is located farther south than what is shown here.



both types were found. Clippings of tree

shoots (oversto~) or the top growth of

grasses and forbs (understory) were

composite for transport to the labora-

tory. Overstory samples were mainly

from piiion pine (Pinus eddis) because

piiion pine is the prevalent tree in the

area (Tiemey and Foxx” 1982). Samples

of the overstory consisted of the tips of

tree-shoots approximately 2.5 to 5.1 cm

(1 to 2 in.) in length at a height of 1.3 to

1.6 m (4 to 5 ft), and samples were col-

lected at locations 1, 2, 3, 4, and 8.

Samples of the understo~ were col-

lected fiorn each of the sampling loca-

tions, and all samples were collected

from the same 10- x 10-m plots as the

soil samples.

Personnel collecting samples

wore plastic gloves and used clean

shears to clip vegetation, all materials

were decontaminated (washed with soap

and water) between sampling locations.

Samples were clippings that ranged from

0.9 to 1.4 kg (2 to 3 lb) of composite

material and were placed in labeled dou-

ble-bagged Ziploc@ plastic bags and

transported to the laboratory in locked

ice chests. Each sample was divided

into two subsets to provide enough mate-

rial for analysis of 3H and the other ra-

dionuclides. Samples were not washed,

and thus represent the total concentration

of radionuclides deposited on the plant

surfaces by rainsplash and/or airborne

deposition as well as radionuclides taken

up by plant roots. The total radionuclide

concentration is a realistic measure of

the amount available to receptors that

consume the plants at Area G.

Part of the vegetation sample was’

subsampled for 3H analysis. The sub-

samples were placed in glass beakers to

collect distillate water (Salazar 1984).

The remaining portion of each subsam-

ple was placed in a 1-L glass beaker and

slowly ashed at 500”C for 120 h. The

ashed sample was pulverized and ho-

mogenized, then transferred to labeled

500-mL poly bottles and submitted with

the distillate samples under full chain-of-

custody to CST-9 for the analysis of 3H,

238P%23%~ 137Cs,‘itU, 241Am, %r. All

methods of radiochemical’ analyses have

been described previously (Fresquez et

al. 1996b). Radionuclide results were

reported in pCi rrK1 of tissue moisture

for 3H, pg g-* ash for ‘“tU, and pCi g-l

ash for all the other isotopes. Results

reported in grams of ash are usually two

to four orders of magnitude greater than

live (wet) weight.
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III. RESULTS

Radionuclide Concentrations in

Soils. Results of radionuclide concen-

trations in soils are given in Table 2.

The actual CST-9 analytical reports are

included in Appendix A for reference.

Detectable concentrations of radionu-

clides of interest were found in most

samples. A detectable concentration was

considered a result that was greater than

two times the counting uncertainty.

Measured concentrations for 3H, 239Pu,

‘tU, and 90Sr were greater than the re-

gional statistical reference level (RSRL)

at most locations. The RSRL” is the

mean + two standard deviations of the

upper 95% confidence interval of back-

ground concentrations. The data for the

background concentrations were col-

lected fi-om regional, non-LANL soils

collected from 1993 through 1997

(LANL 1998). “

Tritium concentrations for all

Area G sites were greater than the

RSRL, and tritium for the background

soil was less than the RSRL (Table 2).

Samples from the 3H shaft locations (lo-

cations 1 and 2, Figure 2) contained the ~

largest concentrations, and 3H concen-

trations appear to decrease witi’ distance

from the 3H shafts.

7

All sites sampled, including the

background site, had 90Srconcentrations

greater than RSRL values. The concen- “

trations measured in the samples, how-

ever, were only slightly larger than the

RSRLS,

sample

instead

Area G

the first

and there is a possibility that the

values reflect analytical error

of actual contamination from

operations. These results mark

time concentrations of 90Srhave

been found in excess of RSRLS at Area

G.

Concentrations of ‘OtUexceeded

RSRLS for all Area G locations except

for locations 4 and 5 and the background

location. Uranium concentrations in

Bandelier Tuff range up to 11 pg g-*

(Crowe et al. 1978) and could explain

the observed variation in the results as

well as the concentrations above the

RSRLS. The range of *OIJin the soil

samples was 2.19 pg g-] to 5.45 pg g-*

and do not pose significantly larger

health risks than background concentra-

tions to humans or the environment.

The concentrations of 23?Pu and

241Amwere greater than RSRLs at loca-

tions 3, 4, and 7b. These locations are

near the TRU pads and Pits 6, 17, and

18, all of which contain waste that may

have been contaminated with either



239PU, 241Am, or both. Samples from

location 4 also contained 137Csand were

greater than the RSRL. The results from

location 4 were expected since the TRU

pads are the Iikely source for the radio-

nuclides, and the location of location 4 is

a few meters north of the pads and out-

side the Area G fence.

Many of the samples collected

contained concentrations of radionu-

clides that were greater than the RSRLS.

However, the concentrations of all nu-

clides in the samples were much less

than LANL screening action levels

(SALS). The SALS were developed to

keep potential doses to humans residing

on the site to 10 mrem yr-i or less (l?I-

MA.D 1997). Based on the results pro-

vided in this report, exposure to Area G

soils would result in doses much less

than the 10 mrem yr-l limit from any one

radionuclide or from all radionuclides

combined. Therefore, exposure to ra-

dionuclides in Area G soils pose little

risk to animals (deer and elk) and hu-

mans and are considered of no concern

(l?erengbaugh et al. 1999).

Statistical analyses of soil con-

centration data were conducted because

3H and 239Puconcentrations at Area G

have been consistently greater than

background. Wilcoxan rank sum tests

showed that 3H in soils collected at lo-

cations 1, 2, 3, and 5 were significantly

(p<O.05) greater than the background

sites (Table 3). Wilcoxan rank sum tests

also showed that 23!Pufrom locations 2,

3, and 4 were significantly (p <0.05)

greater than background concentrations

in soils, whereas there were not enough

data from locations 5, 7% 7b, and 8 to

test (Table 3). The statistical analyses

suggest that Area G soils are measurably

affected by Area G operations, but that

the magnitude of the impact from 1994

through 1998 is insignificant with re-

spect to adverse impacts on human

health.

Radionuclide Concentrations in

Vegetation. Table 4 shows radionuclide

concentrations in unwashed vegetation

collected from within and around Area G

during the 1998 growing season. The

CST-9 analytical reports are included in

Appendix B for reference.

Understo~ vegetation was col-

lected at each sampling location, but

oversto~ vegetation was collected only

at locations 1, 2, 3, 4, 8, and the. back-

ground location because there was no

overstory at locations 5, 7% or 7b. Most.

radionuclide concentrations in unwashed

8



overstory and understory vegetation

were equal to or slightly greater than

RSRLS. The RSRL mean values + two

standard deviations were calculated from

data collected from 1994 to 1997

(Fresquez et al. 1995, 1996b, 1997b).

As in previous years, 3H concentrations

in overstory and understory vegetation

from the 3H shaft (locations 1 and 2) and

from the TRU waste pad area (location

5) were greater than background con-

centrations. Si&ilarly, 23?Puconcentra-

tions in understory vegetation collected

from location 4 were greater than in

background samples and correlate well

with the soils data.

Analysis of the data set collected

between 1994 and 1998 indicates that 3H

in the overstory was significantly greater

than background at all sites sampled ex-

cept location 8, the planned expansion

area. Concentrations of 3H in understory

samples were also greater than back-

ground at all sites except location 8 (Ta-

ble 5). The statistics compiled from

1994 through 1998 suggest that Area G

operations have impacted the soils and

vegetation at the sampling locations, but

the magnitude of the impact has been

minimal and not of concern to human

health.

.

Table 6 shows results of 3H and

239Puconcentrations in unwashed vege-

tation from selected locations at Area G

through 1998. Tritium concentrations in

oversto~ vegetation increased slightly

from 1994 through 1998 at all sites ex-

cept location #2 (Figure 3). At location

2, 3H ranged from 207 pCi mL-l to 8740

pCi rnL-l, and the largest values were

measured in 1994 and 1998. Tritium

concentrations in understory vegetation

increased at each location fi-om 1994

through 1996, decreased in 1997, and

increased in 1998 (Figure 4). The sharp

decrease in 3H concentrations in 1997 as

compared to past years is not completely

understoo~ but maybe due to the differ-

ence in time of sampling, barometric

pressure, and/or to the amount of pre- .

cipitation received at kea G. For ex-

ample, in 1996 samples were collected

in July and the total amount of precipi-

tation received for the ten days prior to

sampling was” approximately one inch,

whereas only 0.3 inches of rain fell ten

days before sampling in June’1997.

Concentrations of 23% in the

overstory samples increased from 1994

through 1997 then decreased in 1998

with two exceptions (Figures 5-and 6).

First, the 23%%concentration from the

9
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location 3 sample in 1997 was markedly

greater than before 1997 or in 1998.

One large measurement followed by a

return to smaller values similar to previ-

ous values could indicate a sample con-

taminated with a discrete particle of

239Puwas collected in 1997. The second

exception is noted at location 1 where

239Pu values decreased from 1994

through 1995 then steadily increased

through 1998 (Figure 6). It remains un-

certain whether the steady increase is

due to variability in the actual Pu con-

centration or to an actual increase in soil

Pu. However, data from the other loca-

tions seem to fluctuate and suggest that

the apparent increase at location 1 is also

part of the expected fluctuation.

Concentrations of 23?% collected

from understory vegetation at locations

1, 2, 3, and 5 in 1994, 1995, and 1996

were relatively constant then increased

in 1997 (Figure 7). 23%u concentrations

horn locations 1, 2, and 5 decreased in

1998, whereas the concentration in-

creased again in the s’iunple collected

from location 3. The 23%%concentra-

tions in samples collected from location

6 were small from 1994 @rough 1996,

then increased an order of magnitude in

1997. Location 6 was unavailable for

sampling after 1997 because it was re-

moved as part of normal operations at

Area G. Concentrations of 239Puwere

largest each year at location 4, and the

concentrations remained between 1.45 x

10-3pCi g-l ash to 1.53 pCi g-* ash ex-

cept in 1995 when the concentration de-

creased to 8.0 x 104 pCi g-* ash (Figure

7). The increased concentrations meas-

ured in 1997 at all locations were likely

the result of Pu-containing dust on the

surface of the vegetation that was not

washed off by rainfall, and not due to

root uptake of Pu (Whicker and Schultz

1982). From a statistical standpoint,

there were no significant QKO.05) in-

creasing or decreasing trends in radionu-

clide concentrations in vegetation over

time at these sites or at the other sites at

Area G.
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Table 1. Descriptions of sampling locations shown on Figure 2.

Location
Number

1

2

3

4

5

6

7a

7b

8

9

Description

South of tritium shafts immediately outside the Area G fence I
West of the high-level tritium shafts immediately outside the Area G
fence

East of the active waste pit inside the Area G fence

Outside the Area G fence north of the transuranic (TRU) waste pads #2
and 4

On top of TRU Waste Pad #3 inside the Area G fence

On top of TRU Waste Pad #2 inside Area G fence. Site removed before “
sampling in 1998.

Southeastern portions of Pits 17 and 18 inside the Area G fence

East end of Pit 6 inside the Area G fence

Proposed expansion area one-half mile west of the entrance gate to Area
G and outside the Area G fence

Background locations were near Bandelier National Monument ap-
proximately 5 km south of Area G.

11



Table 2. Radionuclide concentrations insoils (dryweight) collected from Area Ginl998.1 Boldvalues areequal toorgreater
than RSRL values.

Element

3H (pCi/mL)4

238PU(pci/g)

239PU(pci/g)

‘“’U(j.lg/g)

‘37CS(pci/g)

90Sr (pCtig)

241Am(pCifg)

Sample Locations

#1 #2 #3 #4 #5 #7a #7b #8 BG RSRL2 SAL3

115.00

(4.50)5

0.007

(0.002)

0.021

(0.003)
3.69

(0.37)
0,21

(0.03)

1.83

(0.54)

0.009

147.50

(5.40)

0.003

(0.001)

0,016

(0.003)
3.75

(0.38)

0.34

(0,04)

1.85

(0.60)

0.007

2.42

(0,81)

0.034

(0.003)

0.039

(0,003)
3.85

(0.39)

0.22

(0.13)

1.74

(0.59)

0.017

7.40

(1.10)

0.272

(0.013)
0.954

(0.031)
3.12

(0.31)
0.76

(0.08)
1.88

(0.58)
0.150

39.90
(2.30)

0.001

(0.001)

0.007

(0.001)

2.19

(0.22)

0.02

(0.01)

2.38

(0,60)

0.007

3.06

(0.85)

0.003

(0.001)

0.007

(0.001)

4.47

(0.45)

-0.00

(0,08)

1.28

(0.47)

0,007

6.40

(1.00)

0.004

(0.001)

0.025

(0,002)

4.35

(0.44)

0.08

(0,02)

2.11

(0.64)

0.016

1.15

(0.74)

0.000

(0.000)

0.008

(0.001)
5.45

(0.55)
0.23

(0.03)

1.88

(0.68)

0.008

0,25

(0.15)

O.OO1

(0.001

,0.011

(0.003)

1.92

(0.44)

0.28

(0.01)

1.26

(0.26)

0,006

1.1

0.010

0.021’

3,2

0.60

0.71

0.011

260.0

27.0

24.0

29.0

5.1

4.4

22.0

(0.002) (0.002) (0.002) (0.020) (0.001) (0.002) (0.002) (0.001) (0.000)
‘ Location #l=triuum shafts (south of the shafts just outside the fence), #2=tritium shafts (west of the shafts just outside the fence), #3=waste pits (east of the new pit inside the

fence), #4=TRU waste pads (north of pads #3 and 4 just outside the fence), #5=TRU waste pad #2, #7a=Pits #17 and 18 (southeastern pofiionk), #7b=Pits (~astem end),
#8=expansion area, and BG=background (south and upwind of LANL).

2 Regional Statistical Reference Level; this is the upper (95VO) level background concentrations (mean+ 2 std dev) from 1993-1997 (LANL 1998).
3 Screening Action Level (FIMAD 1997).
4 Concentration for 3H is based on soil moisture.
s Values in parentheses are one counting uncertainty.



Table 3. Mean (*SD) 3H and 239Puconcentrations in soils (dry weight) collected from Area G from 1994 through 1998.

Sample Locationsl

Element #1 #2 #3 #4 #5 #7a #7b #8 BG

3H (pCihnL)2 65 123 1.4 2,9 20 . 2.40 4.1 0.20 -0.023

(43)*3 (64)*0027 (1.0)* (3.9) (17)* (0.89)4 (3.3)4 (0.83) (0.370)
‘9PU (pCdg) 0.0240 . 0.0450 0.49 0.018 0.0100 0.021 0.13 0.015

(0.0023) 0.013* (0.0065)* (0.45)* (0.010)4 (0.0042)4 (0.01)4 (0.20) 0.004
‘ Location #l=tritium shafts (south of the shafts just outside the fence), #2=tritium shafts (west of the shafts just outside the fence), #3=waste pits (east of the

new pit inside the fence), #4=TRU waste pads (north of pads #3 and 4 just outside the fence), #5=TRU waste pad #2, #7a=Pits #17 and 18 (southeastern
portions), #7b=Pits (eastern end), #8=expansion area, and BG=background (south and upwind of LANL).

2 Concentration for 3H is based on soil moisture.
3 A *denotes a significant difference between the site and BG at the 0.05 probability level using a Wllcoxon Rank Sum Test,
4 Statistical tests were not conducted due to the insufficient number of data points (n<3).
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Table 4. Radionuclide concentrations in unwashed vegetation collected from Area G in 1998. Bold values are
equal to or greater than RSRL values, and “ND” indicates that no sample was collected.

Sample Locations]

Element #1 #2 #3 #4 #5 #7a #7b #8 BG RSRL2

3H (pCi mL1)3

0s4 1460.00
(41,00)5

us 1974.00
(55.00)

23*Pu(pCi g-l ash)

0s 0.007
(0.002)

us 0,004
(0.002)

239Pu(pCi g-l ash)

0s 0.064
(0.006)

us 0.011
(0.003)

90Sr(pCi g-l ash)

0s 3.51
(0.52)

us 4.12
(0.49)

8740.00 6.70
(240.00) (1.00)
2624.00 5.58
(72,00) (0.99)

-0.002 0.014
(0.002) (0.005)
0.002 0,004

(0.001) (0.004)

0.016 0.104
(0.004) (0.011)
0,008 0,034

(0.002) (0.007)

3.37 2.20
(0.32) (0,25)
2,93 5.01

(0.49) (0.43)

9.60 ND ND ND
(1.20)
13.60 5600.00 17.60 23.00
(1.30) (150.00) (1,50) (1,70)

0.015 ND ND ND
(0.003)
0.042 0.002 0.009 0,002

(0.005) (0.002) (0.004) (0.003)

0.087 ND ND ND
(00008)
0.145 0.014 0.073 0.046

(0.010) (00003) (0,008) (0.006)

3.31 ND ND ND
(0.48)
5.81 2.05 1.66 2.43

(0.48) (0,22) (0.51) (0.42)

1.64
(0.77)
2.12

(0.80)

-0.003
(0.002
-O.OOO
(0,003)

0.003
(0,003)
0.001

(0.003)

1.89
(0.31)
3.53

(0.83)

1.84
(0.78)
2.83

(0,84)

-0.001
(0.001)
0.003

(0.003)

0,002
(0.002)
0.002

(0.003)

1.88
(0.24)
2.98

(0.61)

1.9

1.6

0.038

0.005

0.075

0,011

17,09

3.8



Table 4, Cont.

Sample Locations

Element #1 #2 #3 #4 #5 #7a #7b #8 BG RSRL2

*37CS(pCi g-l ash)

0s -0.09
(0.10)

us -0.08
(0.10)

241Am(pCi g-l ash)

0s 0.036
(0.008)

us 0.019
(O.O1O)

‘OtU(pg g-l ash)

0s 1.31
(0.13)

us ‘ 0.61
(0,06)

ND-0.20
(0.30)
-0.11
(0.11)

0.11
(0.17)
0.85

(0.12)

0.40
(0.09)
0.40
(0.08)

ND ND -O.11
(0.10)
-0.08
(0.11)

-0.16 1.7
(0.17)
-0.10 0.94
(0.10)

-0.20
(0.30)

0,74
(1.11)

-0.05
(0.11)

0.035
(0.008)
0.004

(0.003)

0.042
(0.007)
0.029

(0.010)

0.017
(0.004)
0.062

(00008)

ND ND 0.011
(0.005)
0.003

(0,007)

-0.002 0.017
(0.004)
0.006 0.010

(0.002)
0.005

(0.003)
0.873

(0.043)
0.035

(0.011)

0,84
(0,08)
0.53

(0.05)

2,24
(0,22)
1.16

(0.12)

1.03
(0.10)
1.40

(0.14)

ND ND ND 0.88
(0.09)
0.94

(0.09)

0.60 1.6
(0.06)
0.38 1.5

(0.04)
0.68

(0.07)
0.70

(0.07)
1.03

(0.10)

‘Location #l=tritium shafts (south of the shafls just outside the fence), #2%ritium shafts (west of the shafts just outside the fence), #3=waste pits (east of the
new pit inside the fence), #4=TRU waste pads (north of pads #3 and 4 just outside the fence), #5=TRU waste pad #2,#7a=Pits#17 and 18 (southeastern
portions), #7b=Pits (eastern end), #8=expansion area, and BG=background (south and upwind of LANL).

2Regional Statistical Reference Level; this is the upper (95Yo) level background concentration (mean+ 2 std dev) from 1994-1997,
3 Concentration for 3H is based on soil moisture,
.4OS is overstory vegetation (trees), US is understory vegetation (grasses/forbs),
5 Values in parentheses are one counting uncertainty.
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Table 5. Mean (*SD) 3H and 239Puconcentrations in vegetation (dry weight) collected from Area G from 1994 through 1998.1
Blank values indicate no data were collected.

Sample Locationsl

Element #l #2 #3 #4 #5 #7a #7b #8 BG

3H(pCi/m-L)2
(J~3 815 4234 0.68 0.41

(691)*4 (4554)* (;:;)* (;:[)* (0.83) (0.96)
us 2918 2948 4338

(3667)* (2136)*
16,8 0.91 0.83

(2:3)* (6:0)* (2838)* (1)’ (8$8)5 (1.09) (1.34)
239Pu(pCi/g ash)

0s 0.020 0.013 0.60 0.065 0.0060 0.012
(0.026) (0.012) (1.22)* (0.066)* (0.0061) (0.022)

us 0.0160 0,0098 0.0240 0,1440 0.022 0.044 0.083 0.0055 0.0045
(0.0081) (0.0031)* (0.0082)* (0.0076)* (0.020)* (0.042)5 (0.052)5 (0.0055) (0.0030)

*

*Location#l=tritiumshafis(southoftheshaftsjustoutsidethefence),##2=tritiumshafts(westoftheshaftsjustoutside the fence), #3=waste pits (east of the
new pit inside the fence), #4=TRU waste pads (north of pads #3 and 4 just outside the fence), #5=TRU waste pad #2, #7a=Pits #l 7 and 18 (southeastern
portions), #7h=Pits (eastern end), #8=expansion area, and BG=background (south and upwind of LANL).

2 Concentration for 3H is based on soil moisture,
3 OS is overstory vegetation (trees), US is understory vegetation (grasses/forbs).
4 A *denotes a significant difference between the site and BG at the 0.05 probability level using a Wilcoxon Rank Sum Test,
5 Statistical tests were not conducted due to the insufficient number of data points (n<3).



Table 6. Comparison of past and present 3H and 239Pudata in unwashed vegetation
collected at selected sites within and around Area G.

‘H ‘%%
Sites pCi 333L-* pCi g-*ash
#1 Tritium shafts (southof the shaftsjust outsidefence)
Understo~
Before 1994* 1450.0 0.03
19942 201.0 0.02
19953 1400.0 0.01
1996 8279.0 0.01
1997 19.2 0.03
1998 1974.0 0.01
#2 Tritium shafts (westof the Nigh level]shaftsjust outsidethe fence)
Oversto~
Before 19944 2200.0to 4800.0 0.01
19942 5800.0 0.01
19953 418.0 0.00
1996 7569.0 0.00
1997 207.0 0.03
1998 8740.0 0.02 ‘
Understory
Before 19941 0.4 0.27
19942 328.0 .0.01
19953 4200.0 0.01
1996 4890.0 0.01
1997 77.5 0.01
1998 2624.0 0.01
#4 TRU waste pads (north of pad #2 and#4just outsidefence)
Overstorv
Before 19941 14.4 0.57 to 3.28
;;;; 2.5 0.01

4.3 0.06
1996 0.9 0.00
1997 1.1 0.17
1998 9.6 0.09
Understory
Before 1994’ 3860.0to 19100.0
19942 35.6
19953 3.7
1996 0.8
1997 1.1
1998 13.6
#5 TRU waste pads (pad#2)

0.52 to 1.55
0.15
0.13
0.15
0.15
0.15

,, I

UnderstoN

Before 1994s 392.0to 101000.0

19942 177.3 0.01

19953 7300.0 0.01

1996 ~ 3788.0 0.01

1997 6640 0.05

1998 5600.0 0.01
1Mayfieldand Hansen;See Fresquezet al. (1998)Table5 for specificreferencesto past data
2 Fresquezet al. 1995
3 Fresquezet al. 1996b
4 Jacobson1992
5 Purtymun1973
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Figure 3. Tritiurn concentrations in overstory vegetation at Area G born 1994 through
1998. Overstory was found only at Locations 1 through 4. Values for Loca-
tions 1 and 2 are actual values divided by 100, values for Locations 3 and 4
are actual values.
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Figure 4. Tritium concentrations fi-omunderstory vegetation at Area G fi-om 1994
through 1998. Actual value for Location #6 in 1997 is 147440 pCi ml-l and
is shown here divided by 10.
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Figure5. Concentiatiom of239Puti Oversto~vegetation at&ea Gfioml994tiou@
1998. Only locations 1 through 4,had overstory vegetation. All values are
actual values x 100. ‘
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Figure 6. Concentrations of 23%uin Oversto~ vegetation at Area G from 1994 through
1998. Same graph as Figure 5 but Location 3 omitted. All values are actual
values x 100.
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Figure 7. 23?l?uinunderstory vegetation at Al-eaGfiom1994tiou@ l998. Allvalues
areactual concentrationsx 1000.
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APPENDIX A

CST ANALYTICAL REPORTS OF RADIONUCLJDES IN
SOIL SURFACE SAMPLES AT AREA G

, I



Case Narration

Submission ID 100029377 1

Analysis Tritium in soil

The following &ta package contains data for all soil samples submitted Juue 11,1998. Samples were
analyzed 6125/98 with the addition of one open and one blind QC. All open QC’S were “In Control”.
On subsequent analysis the blind QC was listed being “Out of Control:due to a high result value. It is my
opinion that the &te quality for these samples were not tiected by the lost of the blind QC.
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CST Analytical Chemistry
Analytical Results Report
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Mebh@ Aiixit .’EI&liLPi-Iii

,,”.:,..,, ,,
Method: H-3 LS l!!NV 5@ti~s4~bn Id, : igoo29,377

‘,,,’.,, ,,, ,,,, ,, :,,,.,.:,,.’ ,,, ,’, ,.

RequesterName: PHILFRESQUEZ CustomerCostCade: 7C2OOOM34AO21O6CA3 Due Date: 12-AUG-98

Requester Group ESH-20 Logged Date: 11-JUN-1998 Screening Data: NOSCREENINGDATA REQUIRED

Mail Stop M887 Study: ESH20BIOLOGICALS

Requester Phone: 667-0815 Logged by: LBRANCH

Requester Fax k 667-0731 AnalyticalService Agreement *

CUSTOMERSAMPLES

> Samule Id6
I 200063676

F 200063681

200063682

.200063683

200063684

200063686

Task Id
300156862

300156868

300156874

300156880

300156890

300156892

300156899

300156904

Customer Id

#3

#4

#5

#7B

#7A

#1

#2

#8

Comuonent
H-3
H-3 MDA

H-3
H-3 MDA
H-3

H-3 MDA
H-3

H-3 MDA

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

H-3 MDA
H-3

H-3 MDA

ResulLValue
2420
479
7400
479
39900
479
6400
479
3060
479
115000
479
147500
479
1150
479

y

1lW

2300

1000

850

4500

5400

740

Units—. Qualifier .,
pCilL
pCilL s’
pCilL .Q

pCiiL
pCilL ,.
pCilL
pCilL

pCilL

pCi/L
pCilL
pCi/L
pCi/L

pCi/L .

pCilL
pCilL
pCilL
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Method : 13-3 IX EIW Method Area! EH-MXOIA
.,

*
Team Leader

(f-l (7I
at

Page3 of 3

klxni.#Elioti Id $ 100029377

&

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,VO1I, pp. 19-29.

“The reported uncertainties are at the 1 sigma confidence level unless otherwise stated.”
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18-Aug-1998 1630 LOS ALAMOS NATIONAIJ LABORATORY Page1 of 4
CST Analytical Chemistry

Analytical Results Report

.
Requester Name: PHILtiQUEZ Customer Cost Code: 7C2OOOM34AO21O6CA3 Due Date: 12-AUG-98

Requester Group ESH-20 LoggedDate: 11-JUN-1998 Screen& Data: NO SCREENINGDATAREQUIRED

Mail stop’ M887
. .

Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 bgged by: LBRANCH
Requester Fax #: 667-0731‘ Analytical ServiceAgreement ii+

CUSTOMERSAMPLES

b
Samrde Id

G
200063676

200063684

200063685

Task Id Customer Id
300156863 #3

.

300156869 #4

300156875 #5

300156881 #7B

300156891 #7A

300156893 #1

Component
Po-238
Po-239
Pu-242TRecovery
Pu-238
Pu-239
Pu-242TRecove~
Pu-238
Pu-239
Pu-242TRecovery
Pu-238
Po-239
Pu-242TRecovery
Pu-238
Pu-239
Pu-242TRecowy

Pu-238

Pu-239
Pu-242TRecovery

Result Value
0.0338
0.0392
53,81
0.2719
0.9535
37.50
0.0006
0,0074 .
74.99
0.0044

0,0249
76.88
0.0032
0,0072
78.37

0.0069

0.0206
45.63

Uncertainty

0S)029
00031

0.0126
0.0311

0.0005

0s)013

0.0009
0.0020

0,0008
0.0012

0.0018

0,0029

*

**** F’JNAL REPORT ****

~ Q!E!M.@
pcvg
pcilg .

%
pci/g
pCilg
%
pCilg
pcilg

%
pcvg
pciig
%
pCilg
pcilg

%
pcug

pcvg ‘

%
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Sample Id Task Id . Customer Id Component Result Value Uncertainty ~ Quaiifler

200063686 300156900 #2 Pu-238 0.0025 0.0011 pcilg

Pu-239 0,0163 0.0026 pcilg

Pu-242TRecovery 43.63 %

200063687 300156905 #8 Pu-238 0.0004 0.0004 pcvg

Pu-239 0.0077 0.0013 pcilg

Pu-242TRecovery 76.49 %

DUPLICATETASKS
●

P Sample Id Task Id Oridnal Task Component

I
200063676 300156863 Pu-238

c

Pu-239
Pu-242TRecovery

200070372 300169184 300156863 Pu-238
Pu-239
Pu-242TRecove~

Resuit Value Uncertainty ~

0.0338 0.0029 pcvg

0.0392 0.0031 pciig

53.81 %
0.0685 0.0037 pci/g

0.0483 0.0031 pcvg

79.17 %

L?!!!MM
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************ csTQu~~y,AssmcE ~poRT **********
.

BLINDQC

Customer Id Task Id
200063688 300156910

Comuonent
Pu-238
Pu-239

Result
Value Uncertainty ~
0.9170 0.0250 pci/g
0.4920 0.0155! pciig

QC
Value
0.93
0.49 ‘

QC QC
Uncertainty ‘“units
0.032 pciig
0.02 pcilg

QC
Evaluation
INCONTROL
IN CONTROL

. .
.

METHOD BLANK
. .

Customer Id Task Id
00.22776 300169185 Pu-238

Pu-239

Result
Value Uncertainty ~
-0.0001 0.0004 pci/g
0.0010 0.0012 pci/g

QC s
Value
z
0.0

QC QC
Uncertainty units
0.0 pciig
0.0 pcilg

QC
Evaluation
INCONTftOL

IN CONTROL
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,
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!LJ P \ .-
Analyst Review

b

w

--iz-
Team Leader

dih@_
‘Dale

M’
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-W, Vol I, pp. 19-29.

tt~e reporteduncertaintksare at the 1sigma confidence level unless othetie skted.”

**** FINAL REPORT *** *
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Analytical Results Report
.$

IRequester Name: PHIL FRESQUEZ Customer Cost Code: 7C2OOOM34AO21O6CA3 Due Date: 12-AUG-98

Requester Group: ESH-20 Logged Date: 11-JUN-1998 ScreeningData: NO SCREENINGDATAREQUIRED

IMailStop M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 lmgged by: LBRANCH .

Requester Fax #: 667-0731 AnalyticalService Agreement A

CUSTOMERSAMPLES

Samrde Id
200063676
200063681
200063682
200063683
20M)63684
200063685

200063686
200063687

Task Id
300156867
300156873
300156879
300156885
300156889
300156897
300156898
300156909

DUPLICATETASKS

Customer Id
#3
#4
!5
#7B
#7A

#1
#2
#8

Samtde Id ‘ Task Id Original Task
200063676 300156867
200069488 300167757 300156867

u
u
u
u
u
u
u
u

Comr)onent
u
u

Result Value
3.85
3.12
2.19
4,35
4.47
3.69
3.75
5,45

Result Value
3.85,
2.52

Uncertainty
0.39
0.31
0.22
0.44
0.45
0.37

0.38
0.55

Uncertainty
0.39
0.25

.,

~ Q!!!!!@,
Uglg
Uglg
Uglg
Uglg
Uglg
Uglg

Uglg
Uglg

Uglg

Uglg

!A!Mi!z

**** FINAL REPORT * ***
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************ CSTQUALITYASSWCEMPORT **********

BLIND QC

Customer Id Task Id
200063690 300156913

OPENQC

Customer Id Task Id
00.38058 300167755

METHODBLANK

,,

Customer Id Task Id
00.22776 300167756

Result
Component Value
u 1.83

Result
Com~on&t Value
u 9.92

Result
Component Value
u 0.00

Uncertainty
0.18

Uncertainty
0.99

Uncertainty
0.01

~
uglL

QC QC “QC QC
Value Uncertainty units Evaluation
1.5 0.0 Uglg INCONTROL

QC QC QC QC “
Value Uncertainty _units Evaluation
10.1 1.0 uglL IN CONTROL

QC QC QC QC
~’ Value Uncertainty units Evaluation
Uglg o 0 Uglg INCONTROL

5 **** FINAL REPORT ****

\
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1
Analyst

?//~/98
Date

Team Leader

+k!-

QA Oficer

*

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

llTherepOr@duncerta~tiegareatthe 1 sigma confidence level unless otherwise stated.”
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Los Alamos Toms; Phillip R. Fresquez, MS M887
NATIONAL LABORATORY Ftumw: S. R. Garci% CST-

memorandum ‘ PhwwFAX 5-0270/5-5982

Chemical Science &Technology XLW/: CST-9-PRF-98-12
Inorganic TmoeAnaiysis, CSF9
MSK4S4 Me: September8, 1998
Los Akunos, NewMexico 87545

P2&j?&s2

SUBJECT: SUBMISSION iOO029377CS-137GENERIC GAMMA RESULTS
IN SOILS

Please be advised that GENERIC GAMMA CS-137results for submission id 100029377 have
been reported and entered into the SQL*LIMS database. Both open and blind QC’Swere IN
CONTROL.

Should you have any questions concerning this submission, please feel free to call or send an e-
mail message to me at ....garcia_s@?lagovgov.
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CST Analytical Chemistry
Analytical Results Report

a

RequesterName: PHIL FRESQUEZ Customer Cost Code: 7C2OOOM34AO21O6CA3 Due Date: 12-AUG-98

Requester Group ESH-20 LoggedDate: 11-JUN-1998 ScreerdngData: NOSCREENINGDATAREQUIRED

Mail stop M887 Study: ESH20BIOLOGICALS
RequesterPhone: 6674815 Loggedby: LBRANCH
RequesterFax#: 667-0731 AnalyticalServiceAgreement*

CUSTOMERSAMPLES

i
Samde Id Task Id Customer Id Component Result Value.?.,

‘4 ‘n 200063676.,. 300156866 #3 CS-137 0.22
& ‘~ 200063681 . 300156872 #b

‘1

CS-137 0.76
$:. 300156878 c #5 CS-137 0.02

?$ ~ :Z:4 ‘ 300156884 #7B cs-i37 0.08
$yf 300156888 #7A CS-137 -0,00
,>>;

.:*:1..,,.., 200063685 300156896 #1 CS-137 0.21
,,. t 200063686 300156903 #2 CS-137 0.34

,,yj
200063687 300156908 #8 CS-137 0.23:$’{

““$4 .. “

;~ 1,,.;:.Y

,<- :. ;

,, Samt)le Id
.-’ 200063676... ,..:+<,,,‘{ .

,..:3 “ 200072749~.,,,.,,.
.:.: .

.:.-...: *....,. ,.,
-,
,0-,-,

....,

Task Id OrMnal T&k Coixmonent
300156866 CS-137

300173434 300156866 CS-137

Uncertainty
0.13
0.08
0.01
0.02
0.08
0.03
0.04 1
0.03

Result Value Uncertainty
0.22 0,13
0.29 0,04

yniQ
pci/g
pcifg
pcilg
pcilg
pcilg
pcilg
pci/g
pcilg

pcilg
pcilg

Qualifier

*** * FINAL REPORT ****

:,,,
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************ csTQufiITy Assmc~~poRT **********

BLINDQC.

Customer Id Task Id
200063692 300156916

OPENQC

>
\

-

.+
Customer id Task Id
00.33404 300173433

●

METHODBLANK

Customer Id Task Id
01122776 300173432

Component
CS-137

Result
Value
5.36

Result
Component .X2!!&
CS-137 4.45

Result
Comr)onent Value
CS-137 0.03

Uncertainty
0.44

Uncertain&
0.37

Uncertainty
0.04

pcifg

QC QC QC QC
Value Uncertainty units Evaluation
5.27 .17 pcilg INCONTROL

QC QC QC QC
= Uncertainty units Evaluation
4.9800 0.1600 pcilg IN CONTROL

QC QC QC QC
Value Uncertainty units Evaluation
0.0 0.0 pcilg INCONTROL
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08-Sep-1998 11:55
Page 3 of 3

i

S, Analyst

Date

Review

*.

.“

L
Team Leader 4

The control status of the preceedi.ngdata 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~cer~intswareatthe 1 sigma confidence level UIIkSS othetie stited.tt

..”

.

**** FINAL REPORT ****

.. .



Los Alamos
NATIONAL LABORATORY
memorandum
Chem&alScience and Technology
Re.rponsible Chemistry for America

CST-9/Inorganic Trace Anrdysis
Los Alamos, New Mexico 87545

To/MS: Philip Fresque

From/lk& EdwardR Go

Phont#FH: 7-905915-5982

Symbol: CST-9194

Date: 08-12-98

Case Narration

Analysis: Sr-90 .

Narration #

The blind QC run with this set of samples is listed “Out of Control”. The problem seems to be
restricted to the QC itself since samples are traced and the open QC added to this set is in
control. Since the problem appears to be isolated to the QC it is my opinion that this error does
not reflect on tie quality. of the remaining sample data. We are in the process of correcting this
problem. If you have any concerns please call Edward Gonzales at 667-9059.

‘K
. . . . .. .
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Analytical Results Report

Requester Name: PHIL FRESQUEZ Customer Cost Code: 7C2OOOM34AO21O6CA3 Due Date: 12-AUG-98

RequesterGroup ESH-20 Logged Date: 11-JUN-1998 Screening Data: NO SCREENINGDATAREQUIRED

Mait Stop M887 Study: ESH20BIOLOGICAL

Requwter Phone: 667-0815 Logged by: LBRANCH

Requester Fax A 667-0731 Analytical Service Agreement* ,

CUSTOMERSAMPLES

>
\ Samr)le Id

+

200063676

200063681

200063682

200063683

200063684

200063685

200063686

200063687

Task Id
300156864

300156870

300156876

300156882

300156886

300156894

300156901

300156906

Customer Id
#3

#4

#5

#7B

#7A

#1

#2

#8

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

Sr-90
Sr-90 MDA

..

Result Value
1.74
0.62
1.88
0.57
2.38
0.58
2,11
0.65,
1.28
0.48
1.83
0.53
1.85
0.61
1.88
0.72

**** FINAL REPORT ****

Uncertainty
0.59

0.58

0.6

0.64

0.47

0.54

0.6

0.68

~ Qualifier
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g ‘
pCi/g
pCilg
pCi/g
pCi/g
pCi/g “
pCi/g

pCi/g

pCilg
pCi/g “



05-Aug-1998 15:52
Page 2 of 4.

Method: #R-90 LS EIW

DUPLICATE TASKS

SamdeId Task Id 0rir4na1 Task Comuonent Result Value
200063676 300156864 Sr-90 1.74

Sr-90MDA .0.62
200068841 300166333 300156864 Sr-90 1.60

Sr-90MDA 0.50

Uncertainty ~
0,59 pCi/g

pCi/g
0.49 pCi/g

pCilg

**** FINAL REPORT **** .
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Method $ SR-90 is E!NV ~ Mekhod Area: EH-M4?HA
\

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,VO1I, pp. 19-29.

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

.
**** FINAL REPORT ****
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i CST Analytical Chemistry

i“”” Analytical Results Report

Requester Name: PHIL FRBSQUEZ Customer Cost Code: 7C2OOOM34AO21O6CA3 Due Dat& 12-AUG-98

RequesterGroup l?SH-20 LaggedDate: 11-JUN-1998 Sereehg Data: NOSCREENINGDATA REQUIRED

MailStop M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged by LBIG4NCH

Requester Fax A 667-0731 Analytical Service Agreement I%

,,0

J‘.?k-i
,*-1 .

... -,,,] 200063683
>;$,:.,

Task Id
300156865

300156871

300156877

300156883

300156887

300156895

300156902

300156907

Customer Id
#3

. .b’4

#5

#7B

#7A

#1

#2

48

Component
Am-241
Am-243TRecoveV
Am:241
Arn-243TRecovery
Am-241
Am-243TRecovew
Asn-241
Am-243TRecovery
im-241
Am-243TRecovery
Am-241

Am-243TR:covexy

Am-241
Am-243TRecovesy

Am-241
Am-243TRecovesy

Result Value
0.0165
54.49
0.15
51,66
0.0067
66.13
0.0162
66.47
0.0072
61.56
00091
60.43
0.0067
48.04
0.0078
71.96

Uncertainty
0.0023

0.02

0.0014

0.0021

0.0015

0.0016

0,0016

0.0014

.
~
pCi/g

%
pCi/g

%
pCi/g

%
pciig

%
pcilg

%
pCi/g

%
pcvg ‘

%
pcifg

%

QE!iE!z

.,
.,’

.. ,,
.,.:
1

.1
,,

**** FINAL REPORT ****
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W@OICWIWC$C#CWCST QUALITY ASS”MCE REPORT **********

BLINDQC

Customer Id Task Id
200063688 300~56911

Customer Id
00,22776

Task Id
300173321

Y

Result QC Qc QC QC

Component Value Uncertainty ~ Value Uncertainty units Evaluation

Am-241 0.6701 0.0190 pCi/g 0.67 0.03 pci.lg INCONTROL

Result QC QC QC QC

Comuonent . Value Uncertainty ~ Value Uncertainty units Evaluation

AIU-241 ‘ 0.0027 0!OO09 pciig 0.0 0.0 pcilg WARNING2-3S1G

,.1
‘i.

I

L .“ L .’~‘“”
**** FINAL REPORT ****

. .. .
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Method: ~“ RA&E~, ~‘Method Avea: EH-~PHA,,.,’ :,,”, :::;: ,’,,,.

)28) P _AK-
Analyst Review Team Leader

Page 4 of 4

100029377submission Id :
‘: ...,,,

,
QA Officer

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

..
llThe reporteduncer~~tiesareatthe1 sigma confidence level Ud&IS othel%’~e stated.”

!

.
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APPENDIX B

CST ANALYTICAL REPORTS OF IUDIONUCLIDES IN
UNWASHED VEGETATION SAMPLES AT AREA G
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CST Analytical Chemistry

Analytical Results Report

Requester Name: PHIL FRESQUEZ

Requester Group ESH-20

Mait Stop M887

Requester Phone: 667-0815
Requester Fax #: 667-0731

Customer Cost Code: 7C2OOOM34AO21O6CA3 DueDate: 19-AUG-98

LoggedDate: 19-JUN-1998 Screening Data: NOSCREENINGDATA REQUIRED

Study: ESH20BIOLOGICAL
Logged by: DDECKER

Analytical ServiceAgreement h

CUSTOMERSAMPLES

a Samde Id

) 200064237

200064238

200064239

200064240

‘.

200064242

200064243

200064244

200064245

Task Id
300157806

300157807

300157808

300157809

300157810

300157811

300157812

300157813

300157814

Customer Id
10s

1us

20s’

2 us

8 OS

8 US

90s

9US ~

30s

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

Result Value
1460000
1000
1974000
1000
8740000
510
2624000

1000
1640

560
2120
580
1840
570
2830
640

6700

600

.

Uncertainty
41OOO

55000

240000

72000

770

800

780

840

1000

**** FINAL REPORT **** .

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

pCi/L

pCi/L
pCilL

pCi/L
pCi/L
pCi/L
pcilL
pCilL i
pCi/L
pCi/L

pCilL ‘

pCilL

‘.

.. .. .
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Method:, H-3

Sample Id Task Id
200064246 300157815

200064247 300157816

200064248 300157817

200064249 300157818

200Q64250 300157819

200064251 300157820

M ENV

Customer Id
3 us

40s

4 us

5 us

7B US

7A US

Component
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3MDA
H-3
H-3,MDA

kX1-ALPHA

Result Value
5580
540
9600
600

. 13600
600
5600000
510
23000
600
17600
600

Subrd.ssith Id $ 100029559

Uncertainty ~ $)ualifier
990 pCi/L

pCi/L
1200 pCilL

pCi/L

1300 pCi/L

pCilL
150000 pCi/L

pCi/L
1700 pCi/L

pCi/L
1500 pCi/L

pCi/L
m“
G2

**** FINAL REPORT ****
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‘, s~tix”ssi6ti Id, S
::i,bo;~g.55;:~

. . ..: ,, .,

***woK****** CST QuAL~y ASSMCE REPORT **********

BLINDQC

Customer Id Task Id Component
200064252 300157821 H-3

Result
Value
17400

Uncertainty ~
1500 pCilL

QC QC QC QC
Value Uncertainty units Evaluation
13100 490 pCi/L WARNING2-3SIG

\

.“

,
I

**** FINAL REPORT ****

,. . .. .
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Method: H-3 IA ENV

I

Method Areas EH-ALPHA

+3-

Gkl!xLK
Date

Team Leader

+

SubntiSBiOn Id $ 100029559

IJK
QA Officer

..

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

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

0

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

Page 1 of 9

Requester Name: PHIL FRESQUEZ Customer Cost Code: OOOOOOM34AO21O6CA3 Due Date: 24-AUG-98

Requester Group: ESH-20 Logged Date: 23-JUN-1998 Screening Data: NO SCREENINGDATA REQUIRED
,.

MaUStop: M887 Study: ESH20BIOLOGICAL

Requester Phone: 667-0815 Logged by: LBRANCH

Requester Fax & 667-0731 AnalyticalService Agreement #:

%
Sam~le Id Task Id Customer Id’ Comr)onent Result Value “Uncertainty ~ Oualifier

\ 200064570 300158266 #30s Pu-238 0.0143

200064576 300158292 . #3us

D

Po-239
Pu-242TRecove~
AnalysisDate
Instrument

CountTime
Efficiency

Pu-242TSpike
Pu-238GrossCounts
Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts

Pu-238
Pu-239

Pu-242TRecovery
AnalysisDate ‘
Instmment .

CountTime

0.1037
39.14

09123198
32 ALPHA

3000.00
31.44
2.05

34.
10.6
182.

12.0

0!0035
0.0343
45.43

09123198
32 ALPHA

3000.00

. “**** FINAL REPORT

.

.!
-.,. . .

0.0046 pCi/g
0.0106

.
pCi/g

%
MM/DD/YY
NONE

min.

%
pCi
counts
counts
counts

counts
0.0041 pCi/g

0.0069 pCi/g

%
MM/DD/YY

,NONE ‘

min

****
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Method : w MS Em “kwthtii lki$~s, &l-MJ?HA,.,,:..:. ,,

Samde Id Task Id Customer Id
200064576 300158292 #3us

200064577 300158322 40s

‘s
200064578 300158327 4 us

200064579 300158;32 5 us

Comrmnent
Efficiency
Pu-242TSpike

Pu-238GrossCounts
Pu-238BackgroundCounts

Pu-239 GrossCounts
Pu-239BackgroundCounts
Pu-238
Pu-239
Pu-242TRecovery
AnalysisDate

Instrument
CountTime
Efficiency
Pu-242TSpike
Pu-238GrossCounta
Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts
Pu-238
Pu-239

Pu-242TRecovery

AnalysisDate
Instrument
CountTme
Efficiency
Pu-242TSpike

Pu-238GrossCounts
Pu-238BackgroundCounts
Pu-239GrossCounts

Pu-239BackgroundCounts

Pu-238

Result Value
29.02
2.05

24.
17.8
74.

13;8
0.0148
0.0867
51.38

09123/98
32ALPHA

3000000
29.94
2.05

38.
7.6
184.
6.4

0.0419
0.1451
52.16
10/09/98
96ALPHA
3000!O0
36.93
2.05

125.
17.4
385,
12.8
0.0021

EMxitii3kIibi’i Id i 100029609 .

Uncertainty ~ Qualifier
%
pCi

0.0034
0.0081

0.0050
0.0099

0.0016

counts
counts

counti
counts
pCi/g
pcilg “

%
MM/DD/YY
NONE
min ,

%

pCi
counts
counts

counts
counts
pCi/g
pcilg

%

MM)DDIYY

NONE
Snin

%
pCi
counts

counts
counts
counts a
pCilg

**** FIN~ REPORT ****
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15-Ott-1998 15:01
.~~(. - Page 3 of 9

c%200064580

\

+

30Q158342 . 7B US

Sample Id Task Id Customer Id Component
200064579 300158332 5 us PIS-239

Pu-242TRecovery

AnalysisDate

Instrument

CountTne
Efficiency
Pu-242TSpike
Po-238GrossCounts
Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts
Pu-238

Pu-239
Pu-242TRecovery
AnalysisDate
Instrument
CountTime

Efficiency

Pu-242TSpike
Pu-238GrossCounts

Pu-238BackgroundCounts
Pu-239GrossCounts
Pu-239BackgroundCounts
Pu-238
PIS-239

Pu-242TRecovery
AnalysisDate
Instrument

CountTime

9 Efficiency .

Pu-242TSpike

200064581 300158337 7A US

Result Value
0.0139
60.76

09123198
32ALPHA
3000.00
33.24
2.05

10.
4.4
43.
5,6

0.0017 ,
0.0462
50.79

09123198 ‘
32ALPHA
3000000
30.58
2.05

10.
6.4
101.
5.4

‘ 0,0091
0.0732
40.60
09/23/98
32ALPHA

3ooosm
30.46
2.05

Uncertainty
0.0028

0.0Q30
0.0058

0.0037
0.0083

8

gllliJ @salifier ,
pCilg .
%
MM/DD/YY

NONE

min ,<

%
pCi . .
counts .

‘counts
counts

counts
pCi/g

pCi/g
%“
MMIDDIYY
NONE
min

%
pCi
counts
counts

‘counts
counts
pCilg
pCi/g

%’
MMIDDIYY “

NONE
miss .

%
pCi

**** FINAL REPORT ****
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Method: PtT RIMEmV Method A@&* EHJALPHA

Sample Id Task Id Customer Id
200064581 300158337 7AUS

200064582 300158302 1 0s

03
200064583 300158307 1 us

200064584 306158312 20s

I

,,

Comuonent
Pu-238GrossCounts

Po-238BackgroundCounts

Po-239GrossCounts

Pu-239BackgroundCounts
Pu-238

Pu-239
Pu-242TRecovery
AnalysisDate
instrument
CountTime
Efficiency
Pn-~42TSpike

Pu-238GrossCounts
Pu-238BackgroundCounts
Po-239GrossCounts
Po-239BackgroundCounts
Po-238
Pu-239
Pu-242TRecovery
AnalysisDate

Instrument
Count Time
Efficiency
Pu-242TSpike
Pu-238GrossCounta
Pu-238BackgroundCounts

PIS-239GrossCounts

Pu-239BackgroundCounts

Pu-238
Pu-239 *
Pu-242TRecovery

Result Value
20.
5.0
125.
4,4

0.0067
0,0642
71!54

09123198
32ALPHA
3ooo.m
30.92
2.05

26.
6.4
196.
6.8

0.0041
0.0108
50.40

09123198
32ALPHA

3000.00
30.32
2.05

11.
2,6
26.

4.0
?3’’,W15

0.0161
41.14

Page4 of 9

0S)021
0.0059

0.0022
0.0030

0,0024

0.0041

Uncertainty ~ oualiier
counts
counts

counts

counts

pCilg
pCi/g

%
MM/DD/YY

NONE
min

%
pCi

counts
counq
counts
counts
pCi/g
pCilg

%
MM/DD/YY
NONE
ruin

%.
pCi
counts
counts

counts

counts

pCi/g
pcilg ,

%

**** FINAL REPORT ****
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Samule Id
200064584

Task Id Customer Id Comuonent
300158312 “ 20s AnalysisDate

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

“300158317 2 us Pu-238
Pu-239

Pu-242TRecovery .
AnalysisDate
Instrument
CountTime
Efficiency
Pu-242TSpike
Pu-238GrossCounts

200064586 300158347 8 OS

Pu-238BackgroundCounts
Pu-239GrossCounta

Pu-239BackgroundCounts

Pu-238
Pu-239
Pu-242TRecovery
AnalysisDate

. Instrument
CountTime
Efficiency
Pu-242TSpike
Pu-238GrossCounts
Pu-238‘BackgroundCounts

Result Value
09/23/98
32ALPHA

3000.00
31.05
2.05

3.
5.6
32.

4.6
0.0023
0.0079 “
94.03

09123198
32ALPHA
3000.00
27.73
2,05

11.
3.0
34.

6,6
‘&/~gy ‘~

0.0032
47.25
09123198
32ALPHA
3000.00
33.15
2.05

0, ,
6.8

Page 5 of 9
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Uncertainty ~ oualifier
MMIDDIYY
NONE
min
%
pCi
counts
counts
Couots
counts

0s3011 pCi/g

0.0021 “ pCi/g

%..
MMIDDIYY
NONE
min

%
pCi

. counts
counts

. counts

counts ,

0.0022 pCi/g

0.0028 pcilg

%
MM/DD/YY
NONE
min

%
pCi ‘
counts
counts

#

.
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Page 6 of 9
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Sample Id Task Id Customer Id Component
200064586 300158347 8 OS Pu-239GrossCounts

Pu-239BackgroundCounts

200064587 300158352 8 US Pu-238

Pu-239

Pu-242TRecovery
AnalysisDate
Instrument
CountTme
Efficiency

Pu-242TSpike
Pu-238GrossCmnrts

Pu-238, BackgroundCounts

Pu-239 GrossCounts
Pu-239BackgroundCounts

200064588 300158357 90s Pu-238
Pu-239
Pu-242TRecovery

AnalysisDate .
Instrument

‘ CountTime
Efficiency
Pu-242TSpike
Pu-238GrossCounts
Pu-238BackgroundCounta
Pu-239GrossCounts,

Pu-239BackgroundCounts

200064589 300158362 9 us Pu-238

Pu-239
Pu-242TRecovery

AnalysisDate
Instrument

Result Value Uncertainty ~
13. counts

6,4 counts

@Kfi%13“ 0.0030 pCilg

0.0012 0.0025 pCi/g

45.53 %

09123198
32 ALPHA

3000.00
30.65
2.05

6.
6.6

9.

p;h~ i
0.0023
74.22

09123198
32 ALPHA

3000.00
31.27
2.05

3.
5.8
13.

6.0

0.0027

0.0019
41.84

09123198
32 ALPHA

0.0011
0.0015

0.0025

0.0031

,

MMIDD/YY
NONE
mirr

%’
pCi
counts
counts
counts
counts
pCi/g
pCilg
%
MMIDDIYY
NONE
min

%
pCi
counts
counts
counts

counts

pciig

pci/g

%
MM/DD/YY

NONE

Qualifier
.

.

**** FINAL REPORT *** *
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Page 8 of 9

BLINDQC

Customer Id Task Id
200064592 300158296

*WCI!OWIC*WCXC**csTQuALITyAssMcE~poRT aIcaIcXMC’$nk*WC*

Result QC QC!
Component Value Uncertainty ~ Value Uncertainty
Pu-238 7.2145 0.2663 pCi/g 7.34 0.26
Pu-239 1.7236 0.0831 pCi/g 1.79 0.06

9 ●

QC

pCi/g
pCi/g

.

.

. .

QC
Evaluation . .
IN CONTROL
IN CONTROL

.

**** FIN~ REPORT ****
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&!iiL
Analyst Review

‘-!!uEdL
Date

_-.&---
Team Leader QA Officer

... . .. . .

10002566$:,. . ..,: :“.:.“’. ..’.,.: .“:.’.. .... . . . . .

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

!!TherePorted unce~~ties are at the 1 sigma confidence ]evelunless otherwise stated.”

.

.

..

~,...: .
**** FINAL REPORT .****



Los Aiamos .
NATIONAL LABORATORY To/ll& 887
memorandum FromLM% EdwardR Gon.zalar/K484,CST-9
ChemkalScience and Technology
ResponsibleChem&y for America

PhondFXX: 7-905915-5982

Symbol: CST-9194
CST-9/Inorganic Trace Analysis Date:
Los Alamos, New Mexico 87545

10-20-98

Case Narration

Submission ID:
Analysis:

100029609
Sr-90

Narration

Samples 200064579,200064587, & 200064589 in submission 100029609 have chemical
recoveries that are outside our usual acceptance criteria. Inspection of the data indicates the
sample results are of acceptable quality for’reporting. It is my opinion this does not reflect on
the technical correctness of the sample data but is more indicative of the complexity of the
sample matrix.

$“/4
.-

. -.-.
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09-OCI-1998 15:40 Page 2 of 4

Method$ SR”90 Ls km ‘ ‘

Sample Id Task Id Customer Id
200064584 300158310 20s

200064585 300158315 2 us

200064586 300158345 8 OS

200064587 300158350 8 US

200064588 300158355 90s

200064589 300158360 9 us

,., ,,. ,,.

Methixil ‘Abswi:
,., .,.,.,:,,,.,,.. :

ComDonent
Sr-90
Sr-90 MDA
Sr-90

Sr-90MDA

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

liH-ALPm

Result Value
3.37
2.00

2.93
2

1.89
2.0
3.53
2.12
1.88
2.0.

2.98
2.0

**** FINAL REPORT ****

.
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Uncertainty ~ Qualifier
0.32 pCi/g

pCi/g

0.49 pCi/g
pcilg

0.31 pCi/g
pCi/g

0.83 pCilg
pcvg

0.24 pci/g
pCi/g

0.61 pCi/g
pCi/g
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09-Ott-1998 15:40

*
~

Review

I %
Uate-

Team Leader

‘-+4#-

Page4 of 4

*
QA Officer

,(4.49tf7 .’
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.

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

.
**** FINAL REPORT ****
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Los Alamos ~ ToAIS:

NATIONAL LABORATORY FrmnAUS:

memorandum Photd?.

R&%l&%a”%El??g%wi
Symbol:

MSK484 Date:
LosAlsrncs New Mexico 8754S

R?gzjj%sw“

Phillip R. Fresquez, MS M887

S. R. Garci~ CST-9, MS.K484

5-0270/5-5982
CST-9-PRF-98-7 “
August 20,1998

SUBJECT: SUBMISSION 100029609CS-137RESULTS IN VEGETATION
ASH.

Please be advised that GENERIC GAMMA results for submission id 100029609 have been
reported and entered into the SQL*LIMS database. Both open and blindQC’s were IN
CONTROL.

Should you have any questions concerning this submission, please feel free to call or send an e-
mail message to me at....garcia_s @lanl.gov.

>

.

45?+9
.



20-Aug-1998 14:21 LOS ALAMOS NATIONAL LABORATORY
CO

Page 1 of 3 Cy’
CST Analytical Chemistry

.--

Analytical Results Report

RequesterName: PHJLPRESQUJ3Z CustomerCostCode: OOOOOOM34AO21O6CA3 DueDate: 24-AUG-98
RequesterGroup ESH-20 LoggedDate: 23-JUN-1998 ScreenfogData: NO SCREENINGDATARBQUIRED,

Mail Stop: M887 Study: BSH20BIOLOGICAL

Requester Phone: 667-0815 Logged by: LBMNCH

Requester Fax #: 667-0731 Analytical Service Agreement A

CUSTOMERSAMPLES

b Samde Id

\ 200064570

L
200064576

Q :Etiz
200064579
200064580
200064581
200064582
200064583
200064584
200064585
200064586
200064587
200064588
200064589

Task Id
300158267
300158288
300158318
300158323
300158328
300158338
300158333
300158298
300158303
300158308
300158313
300158343
300158348
300158353
300158358

Customer Id
#30s
#3us
40s
4 us
5 us
7BUS
7AUS
10s
1us
20s
2 us
8 OS
8 US
90s
9 us

Com~onent
CS-137
CS-137
CS-137
CS-137
CS-137

CS-137

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

CS-137

0.17
0.12
0.09
0.08
0.30
0.11

1.11
0.10
0.10
0.30
0.11
0.10

0.11
0.17
0,10

Pa/g
pcvg
pwg
pcilg
pcilg
pcilg
pcilg
pcvg
pcilg
pcilg
pcilg
pcvg
pcilg
pcilg
pcvg

.

< **** FIN= REPORT **** .
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20-Aug-1998 14:21 Page 2 of z

,,/.,,;......,
.-1

.$...,:

.-
.,

>,- ,-,

:. ;’):.:..,.......
;+. BLINDQC
,,:.,
,:.,.JJx!?:.,,($,.1‘,.$;
,r~>f.“!:.2 Customer Id Task Id
,,...,,,.”;/; 200064591 300158293

METHODBLANK

Customer Id Task Id
00.22785 300169904

IHCIMWNII*WWWIIcsqIIufi~yAssMcEREpoRT ********** .

CS-137

CS-137

CS-137

Result
Value
47.2

Result
Value
4,76

Result
Value
0,04

QC
Uncertainty ~ Value
3.5 pwg 46.8 .

QC
Uncertsdntv @&s Value
0.44 pfmg 5.1OOO

QC
Uncertainty ~ Value
0.06 pcug 0,0

.,

QC QC QC
Uncertainty units Evaluation

.
:,

1.54 pcilg IN CONTROL .

QC QC QC
Uncertainty units Evaluation . .

0.1700 pcug IN CONTROL

QC QC QC
Uncertainty _ , Evaluationunits
0.0 pcilg . IN CONTROL

. .

**** FINAL REPORT ****

.
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20-Aug-1998 14:21 Page 3 of 34

* Analyst Review 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 Chendstry:
1992, LA-12790-MS,Vol I, pp. 19-29.

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

**** FINAL REPORT ****



Los Alamos
NATIONAL LABORATORY
memorandum
Chemical Science and Technology
Responsible Chemistry for America

CST-9/Inorganic Trace Analysis

To/MS: Philip R. FresquedMS 887
Frowkt!l Claudine Amen@ CST-9K484
Phone/E4X: 7-3269/5-5982

S’bol: CST-9198
Date: November 6,1998

Los Alamos, New Mexico 87545 .

This is a Case Narrative for the following:

Submission Number :100029609
Analysis : Americium in Biological Sar@es

I. Introduction

On June 23, 1998 (16) samples were received for analysis. ~

IL Analytical Results/Methodolog
The analytical results are presented as indicated by the terms on the CST-3 Analytical Service
Agreement. Each set of data will include sample identification hdlormatioa the analytical
results, and other tiormation as required by ESH-20.

The analysis requested k Isotopic Americium LA-10300-~ VOLIII, Americium m
Environmental Matrices-Alpha Spectrometry, Me@od ER-121.

m.’Qua.MYcontrol
Laboratory control samples me prepared and analyzed with each sample request.

IV. Comments
Sixteen samples were analyzed for Arnericium-241. These samples were spiked with-

Americium-243. The following samples have low recoveries: 200064576, 20004580,
200064581,200064582, 200064583,200064584, 200064585,200064587. The following are
the recoveries respectively 25.45Y0,18.32% Z8.Z9Y0, X.TYYO, 14.34~0,25.W~O,27.29%.
22.69Y0. We try to maintain standard percent reeovery of 30%. These samples were run twice,
in order to get better recoveries. The best of the two rnns were reported. There maybe a
slight interference with the matrix causing the low recoveries. There was no activity in the
Americium-241 area The blind Q.C. 200064592 fell Under ControL Proves tome that the low
recovery was isolated to the previous samples rngntioned. The samples were exhausted in the re-
run set B-66-98Am re-rum . 7

I veriik to the best of my lmowledge, that the listed results are and both complete and
techrkdly correct, with-the exception of the items detailed above.

{/

-.

,XAA2W
(kudine E.

&23
...

. .
. . .. ...
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06-Nov-1998 14:31 LOS ALAMOS NATIONAL LABORATORY
;:;{~g CST Analytical Chemistry

Analytical Results Report

Page 1 of 7

,,,, ,,,.
Me thbti: AM RI@ ENV Meilio&Akeii J Ek-Awf.A ‘ Sdwkwori Id : 10UO2’960!!”,, ,,

: ,:’
,’ .~ ‘.. ‘,’.:: ,, .,, ,,,:’., ..;,,, .,.,, :::. ,.

.,, ..:, .’., .,

RequesterName: PHILFRESQUEZ CustomerCostCode: OOOOOOM34AO21O6CA3 Due Date: 24-AUG-98
RequesterGroup ESH-20 Logged Date: 23-JUN-1998 Screening Data: -NOSCREENINGDATAREQUIRED

Mail Stop M887 Study: ESH20BIOLOGICAL

Requwter Phone: 667-0815 Logged by: LBRANCH

Requester Fax i+t 667-0731 Analytical Service Agreement *

CUSTOMERSAMPLES

SamdeId ‘ Task Id Customer Id Comoonent
200064570 300158265 #30s Am-241

Am-243TRecovery
AnalysisDate
Instrument
CountTime
Efficiency

Am-243TSpike
Am-241GrossCounts
Am-241BackgsuundCounts
Am-241
Am-243TRecovery
AnalysisDate
Ins,tmment

CountTime

Efficiency
Am-243TSpike

Am-241GrossCounts

Am-241BackgroundCounts

200064576 300158291 #3 us

Result Value
0.0417
43.79
10/28/98
32ALPHA

3000.00
31.92
2.05

85.
7.4

0.0294
25.45
10128198
32ALPHA
3000.00
29.05
2.05

46.
17.0 .

Uncertainty ~“ Qualifier
0.0067 pCi/g

%
MMIDDIYY
NONE
min

%

pCi . =
counts
counts
pCi/g

%
MMIDDIYY
NONE

mist

%
pCi “

counts

0.0100

<
**** FINAL REPORT ****
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06-Nov-1998 I*31 f?;c@9 Page2 of 7

Samr)leId
2000&577

200064578

Task Id Customer Id Comr)onent
300158321 . 40s

300158326 4 us

,

300158331 5 us

200064580 300158341 7BUS

Am-241
Am-243TRecovery

AnalysisDate

Instrument
CountTme

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

Am-241
Am-243TRecovery
AnalysisDate
Instrument
CountTime
Efficiency
Am-243TSpike

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

AnalysisDate
Instrument

Result Value
0.0172
53.78
10128198
32ALPHA
3000.00
29.87
2.05

44.
7.2

0.0618
37.66

09128198
32ALPHA

3000.00
30.53
2.05,

99.
4.4

0.0053
39.47
10128198
32ALPHA

3000.00
30.68
2.05

12.
3.4

0.0347
18.32

09128198
32ALPHA

Uncertainty Units—. Oualifler
0.0038 pcilg .

%
MM/DD/YY
NONE
miss
%
pCi
counts
counts

0.0077 pcvg
%
MM/DD/YY
NONE
min
%
pCi
counts
counts

0.0029 pCilg

.% .’.
MM/DD/YY f

NONE
min

%
pCi .
counts
counts

0.0114 pCilg

%>
MMIDD/YY.

NONE

.

**** FINAL REPORT *** *
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;${”~c

Method $ M4 MS Em”

Sample Id
200064580

200064581

b\ 200064582

Task Id Customer Id
300158341 7BUS

300158336 7A US

300158301 “ 1 0s

2000&583 300158306 1 us

~,,,;,..:,,.:;,:; ,,.‘:,:, :. .,, ..,,:,:..:, ....;..,,,

Comrsonent
CountTime
Efficiency
Am-243TSpike
Am-241GrossCounts

Am-241BackgroundCounts
Am-241
Am-243TRecovery
AnalysisDate
Instrument

CountTime
Efficiency
Am-24~TSpike .
Am-241Gross Counts
Am-241BackgroundCounts
Am-241
Am-243TRecovery
AnalysisDate
Instrument

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

AnalysisDate
Irsstmment

CountTime

Efficiency
Am-243TSpike

Am-241GrossCounts

Result Value
3ooo.Oi)
30.45
2,05

32.
6.2

0.8731
28.29

09128/98
32ALPHA
3000.00
30,53
2.05
1009.
4.6
0,0364
26.77
10128198
32ALPHA

3000.00
30.69
2.05

46.
6.2

0.0190
14.34

09128198
32ALPHA

3000.00
30.37
2.05

14.

Page 3 of 7

0.0430

0.0098

Uncertainty ~ ?ualifier
min
%
pCi .
counts
counts

pCi/g
%
MM/DD/YY
NONE
min

%

pCi
counts
counts

0.0081 pCi/g

%
MM/DD/YY
NONE

min

% “’ ‘
pCi
“counts
counts
pcilg

%
MMIDDIYY

NONE

min

%’
pCi.

.

**** FINAL REPORT ****



1-

n

,,..,.
... ..., .:
,. :.,..

.,. .
,’,,.

::. .
,.: :*S

,,
.::,@ : “

‘.”q-l ,’:

..:. ..,, .,.

,......
‘,

,.
. ,;

,“ ..; ,

. ...’
. .. . ,

,,

. . . .
., .’. ,

,’, ,

,, ..., .,,.
,’: . . . . ...

,., ,.

,;’Z,”,,
‘w’ ‘:;.

,2
.,....,...,,......7

,,

3
‘,..,:,,.

.,:. ..,.. , .,,,
,,, .. ;,..,..

Q .: .’,’,: . .

w . . .,*. “.
m

:,..”.::@,,
m
0! .;:::/;:.:,.;

T’

z
& “.’%‘::’
o

. s.

.“

*
*
*
*

. .

,.



!*

06-Nov-1998 14:31 ::,(-]~

‘., ,. ,:,, .,,, ,

~et~~d:”
,.

“ Ailw mq? ldhgdki%$’,~,,‘:@idwr.i
,, ,.,,, ,1,’::: .,,,:.:,, .!., ,’,..,’,,,,,

200064588 300158356 90s

b 200064589 300158361 9 us

%

Samde Id Task Id Customer Id Comoonent
200&4587 300158351 8 US Instrument

CountTme
Efficiency
Am-243TSpike “
Am-241GrossCounts
Am-241BackgroundCounts
Am-241
Am-243TRecovery

AnalysisDate

Instmment

CountTime
Efficiency
AM-243TSpike
Am-241GrossCounts
Am-241BackgroundCounts
Am-241
Am-243TRecovery c
AnalysisDate

Instrument
CountTme
Efficiency
Am-243TSpike ‘
Arn-241GrossCounts
Am-241BackgroundCounts

Result Value ‘
32ALPHA

3000.00
30.77
2.05

9.

10/28/98

32 ALPHA

3600.00
32,97 ,
2.05

4.
7.0

0.0055
71.67

09/28198
32 ALPHA

3000.00
33.26
2.05

24.
6.6

s.&l@Mi
,, .:,

Uncertain& ~
NONE
min

%*
pCi
counts
counts

0.0035 pCi/g

%

Page5 of 7

~d !
160@609,”,,,,, ,’. ,,,:,::,,

L?@f@

MMIDDIYY
NONE

riin

%

pCi

counts

counts

0.0021 pCi/g
%
MMIDDIYY
NONE
min “- ;

% )

pCi
counts.
counts

.
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f’:2<. [..3
Page 6 of 7

“. WCW@C*IIIWIWOII csTQu&ITy AssMcE~poRT *****X****

BLJNDQC

Customer Id Task Id
200064592 300158297

METHODBLANK,

N
\

u Customer Id Task Id
~ 00.22784 300186335

.

Result QC
Comuonent Value Uncertainty ~ Value
Am-241 5.2878 0.1614 pCi/g 5.02

Result QC
Comuonent Value Uncertainty ~ Value
Am-241 G 0.0043 pCi/g o

**** FINAIJ REPORT ****

.. -, . . .

QC
Uncertainty
0.23

.

QC
Uncertainty
o’

.

QC
units

pcilg

QC

QC
Evaluation
IN CONTROL

I

QC
Evaluation
INCONTROL
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,-r..
-,“ 1’(.JILI

* ‘f)ki?{
Date

-%&- (2%
Team Leader

*

Page7 of 7

A

?.M%P(A
QA O$lcer

*

.

%

c) 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,VO1I, pp. 19-29.

~.

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

e
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02-Sep-1998 15:19 LOS ALAMOS NATIONAL LABORATORY Page 1 of 3

CST Analytical Chemistry
Analytical Results Report

w..

Requester Name: PHIL FRESQUEZ

Requester Group “ESH-20

MailStop: M887

Resp.ster Phone: 667-0815

Requester Fax #: 667-0731

Customer Cost Code: 000000M34A02106CA3 Due Date: 24-AUG-98

Logged Date: 23-JUN-1998 Screening Data: NO SCREENINGDATA REQUIRED

Study: ESH20BIOLOGICAL
Logged by: LBRANCH ‘

AnalyticalService Agreement 44

CUSTOMERSAMPLES

.Samule Id
200064570
200064576
200064577
200064578
200064579
200064580
200064581
200064582
2@064583
200&4584
200064585
200064586
2M064587
200064588
200064589

.
Task Id
300158268
300158289
300158319
.300158324
300158329
300158339
300158334
300158299
300158304
300158309
300158314
300158344
300158349
300158354
300158359

Customer Id
#30s
#3us

“40s
4 us
5 us
7B US
7A US
1 0s
1us
20s
2 us
8 OS
8 US

90s

9 us

u“
u
u.
u’
u
u
u
u.
u
u
u
u,
u
u
u

.
Result Value
2.24
1.16
1.03
1,40
0.68
1.03
0.70 ,
1.31
0.61
0,84
0.53
0.88
0.94
0.60
0.38

Uncertainty
0.22
0.12
0.10
0.14
0.07
0.10
0.07 ‘
0.13
0.06
0,08
0.05
0.09
0.09
0.06
0.04

.
~ Q!w!!x
Uglg

Isglg

Uglg

Uglg

Uglg

Uglg

Uglg

Uglg

Uglg

Uglg

Uglg

ug/g

Uglg

Uglg

Uglg

,

:.: i
- I
:1

.i
,./.

I

.!

* *** FINAL REPORT ****
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Me&hqd$’ @EqEpTG q? Meqhod Arpa: EH-ALPHA Submission Id : 100029$09,., ,.,,’,: ,,,,., ....,,, ,, ,,,..., ,,,., ,,’.,,,,’,’,..,, , ,,,

BLINDQC

Customer Id Task Id
200064593 30015)1295

OPENQC.,

,%
‘\

‘b Customer Id Task Id

~~ b

00.38058 300172023

.,
METHODBLANK

Customer Id Task Id
00.22784 300172024

**x+Iwc$w**** csTQu~ITyAssu~cE REPORT **********

Comr.)onent
u

.

Result
Value Uncertainty ~
0.49 0,05 Uglg

Result
Component Value
u ‘G

Component
u

Uncertainty
1.04 ug/L

Result
Value Uncertainty ~
0.00 0.01 Uglg

QC
Value
0.47

QC
Value
10.1

QC
Value
o

QC
Uncertainty
0.047

QC
Uncertainty
1.0

QC
Uncertainty
o

QC
units

Uglg

QC
units

uglL

;

QC
*
Uglg

QC
Evaluation
IN CONTROL

QC
Evaluation
IN CONTROL

QC
Evaluation
INCONTROL

Q
&

00

.

**** FI’~ REPORT ****
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J.os Alamos ,

CHAIN-OF-CUSTODY IUKORD
IM1 FW’W*L

Soils and Fomls{ulfs (7ee’+vE6El) ~3qR Cxllw ~~
I w AlnntI)s N;tlion;lt I,nhtw;ilwy P.1.# (505) 667-0815
I OSAl;m)OS,NCWtdc~ktl f17545 ESH-20 MS M887

‘r’’&&-Uqti Request [he fcdlowing analysis:

3
~~

Smntdc Nirmc/Nnmhcr

/ @3d 4 0s
/ (M
I

I I
I{clinquishcd by: (.li.wflwrr ) Dntc/Time Rclinqn;shcrl by’: (.~ign,lture ) Date/Time Rcccivcd fry: (.~ignatllre )

N&w’ 6 ‘(9’W (~3t)
Rclinqnishcd by: (.fi~ntllur~ ) I)alc/Time R~civcd ~y: (.tigmmtrr ) Relinquished try: (,ti~tlttlttre ), Da[c/Tjmc Rcccivcd by: (Signnfl:re )

I{rlimlul$llml by: ( SICIIIIII#re ) Dfltc/linrc Rcccivcd for I.iih. hy: (.ti~n,tt(lrc ) Dnlc/Tinlc Rcmnrks:
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CHAIW3F-CUSTODY RECORD ‘
Pw w&5QMw-

LOS Alamos Soils and Fomls[uffs (
1.[)s Al:mIIIs N;tliwnxl I.almr:mwy

~ p3ylk (xp~ C(+3
P.1.# (505) 667-0815

l.t\KAIUIIM)S.NCW M~xi~{) x7545 ESH-20 MS M887

\



CEIAIN-OF-CuSTODY RECORD
LOS Akrnos Soils and Foodstuffs (~ p43w$. $&& CM

1,OS Alnmos N:l!ioll;ll I,nlmrnlory P.I.# (505) 667-0815
l.I~sAlomos, Ncw Mcxico 87545 ESH-20 MS M887
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InsAl:mtoss Nnlimr;tl I.ahnr:mwy l’.1.# (505) 667-0815 021q@
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