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SUMMARY

Concentrations of 20Sr and 137Cs in Carey's balsamroot (Balsamorhiza careyana) and Gray's
desertparsey (Lomatium grayi) were similar to concentrations observed in other plants collected on the
Hanford Site and from offsite locations surrounding the Site as part of annual 'Hanford Site surveillance.
Observed concentrations may be attributed to historic fallout more than to Hanford Site emissions,
although the observation that 200 Area plants had slightly higher concentrations of 137Cs than 100 Area
plants is consistent with other monitoring data of radioactivity in soil and vegetation collected onsite. The
present concentrations of 90Sr and 137Cs in balsamroot and pardey fluctuate around background levels
with some of the higher observed concentrations of 20Sr found on the Fitzner/Eberhardt Arid Lands

Ecology (ALE) Reserve. Anaytical results and summary statistics by species and location are presented
in the appendixes.
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INTRODUCTION

The U.S. Department of Energy's (DOE's) Hanford Site was established in 1943 in
southeastern Washington State for nuclear materials production. Although the Site is quite large
(1450 km2 [560 mi2]), only about 6% of the Site has been developed for industrial purposes
(Woodruff et al. 1993). For the Site's first 45 years of existence, its principa mission was the
production of plutonium for national defense and the management of resulting wastes. The Hanford
Site is currently being remediated and cleaned up under the direction of the Hanford Federal Facility
Agreement and Consent Order (1989 as amended), commonly referred to as the Tri-Party
Agreement. As cleanup proceeds, more public access will be allowed onsite. The interest and
potential-use of the Site by regional Native American tribesis great, and their anticipated access to the
Site warrants additional investigations.

BACKGROUND

Native Americans use many wild plants, some of which are found on the Hanford Site. They
were used for food as well as for medicinal and religious practices. These species and their uses have
been briefly summarized by Sackschewsky et a. (1992). This group of plants was reviewed with
Hanford Site scientists and a staff botanist for the Y akamalndian Nation and pared down to eight
species for sampling consideration (Table 1). Further review with Site botanistsidentified two plants
most suitable for sampling because they were relatively large plants and were common on the Site;
Carey's balsamroot (Balsamorhiza careyana) and two parsey species. Gray's desertparsley
(Lomatium grayi) and turpentine springparsley (Cymopteris terebinthinus). The rootsof pardey are
very small and they were not sampled. While other species could have been sampled, for this
preliminary sampling effort, this study focused on these species as generally representative of other
terrestrial vegetation.

Additional information is available on radionuclide concentrations in other endemic Site
vegetation in annual Site environmental monitoring reports produced by the Pacific Northwest
Laboratory. Routine surveillance of Site vegetation has provided data on radionuclide concentrations
in mixed samples of big sagebrush (Artemisia tridentata) and rabbitbrush (Chrysothamnus sp.).
Additionally, an extensive evaluation of radionuclide contamination in riparian vegetation was
conducted from 1990 through 1992 (Antonio et a. 1993).

OBJECTIVE

The objective of this study was to obtain and report data on the concentrations of
radionuclidesin endemic plants on the Hanford Site that may be of interest to regional tribes,
particularly species that have not normally been sampled. In April and May, 1994, two species of
parsey and one species of balsamroot were collected from three distinct areas on the Hanford Site for
analysis of gamma emitting radionuclides and 90Sr.



Table 1. Terrestrial Plants on the Hanford Site of Potential Interest to Native Americans(2)

Plant

{Common Name)

Allium macrum
(rock onion)

Amelanchier
alnifolia

(western
serviceberry)

Balsamorhiza
careyana
(Carey's
bal samroot)

Lewisia rediviva
(bitterroot)

Lomatium grayi
(Gray's

desertparsley)

Perideridia
gairdneri
(Gairdner's
yampah)

Prunus
virginiana
(chokecherry)

Sambucus cerulea

| rberr

Part Used
bulb

fruit

stalk
root

bulb

root

root

fruit

fruit

Harvest
Date

spring

autumn

spring

spring

spring

spring

summer
autumn

autumn

Location/Plant Associations

Scattered on rocky flats on top of Rattlesnake Ridge
Artemisia rigida-Poa, loam
Eriogonum sphaerocephalum-Poa, silt

Common in canyons and near springs of
Rattlesnake/Umtanum Ridges
Crataegus douglasii-Symphoricarpus albus

Common and widespread in sandy areas, often with
sagebrush
Artemisia rigida-Poa, loam; Eriogonum
sphaerocephalum-Poa, silt
Purshia tridentata-Festuca idahoensis
Purshia-Sipa

Local on rocky slopes Umtanum/Rattlesnake Ridges
Artemisia rigida-Poa, Intermediates, Eriogonum
thymoides-Poa, Eriogonum douglasii-Poa

Common & widespread; rocky-silty soils along
drainages, Rattlesnake Mountain, Snively Canyon
Artemisia rigida-Poa
Eriogonum thymoides-Poa

White Bluffs & RattlesnakeHills

Symphoricarpus phase of Festuca-Symphoricarpus,

Artemisia tripartita-Agropyron spicatum
(might not be common)

Widespread in moist aress, e.g., Snively Canyon,
Hanford Townsite
Festuca-idahoensis-Symphoricarpus, Purshia

tridentata- Festuca idahoensis
Crataegus douglasii-Heracleum lanatum

Local in drainages of Rattlesnake Ridge
Crataegus douglasii-Heracleum lanatum

() See Downs et al. (1993) and Daubenmire (1970) for more detailed descriptions of plant
associations and associated soil types.



METHODS

The species collected were Carey's bal samroot and two species of pardey: Gray's
desertparsley and turpentine springparsley. These species were chosen over other species of interest
to Native Americans because of their great abundance on the Site. Balsamroot samples consisted of
roots, or leaves and stems. Parsley samples consisted of |eaves and stems only; the roots were too
small to obtain sufficient sample mass for analysis. Each sample was a composite of multiple plants
collected at each location. Samples were submitted to International Technology Laboratories (ITAS),
Richland, Washington, for drying and radionuclide analysis. All results are reported as pCi/g dry
weight. Resultsare reported for "Be, 40K, 90Co, 137Cs, and 90Sr.

Samples where collected from three general areas. The Fitzner-Eberhardt Arid Lands
Ecology Reserve (ALE) along the 1200 Foot Road was sampled as an area generally upwind from the
industrialized areas. Plants growing on land adjacent to two industrialized areas were also sampled;
the 200 Area plateau in areas to the south and east of the 200-W and 200-E Areas, and the 100 Areas
extending from east of 100-N to 100-F (Figure 1). The 200 Areas contain shutdown facilities that
have processed irradiated fuel elements from the production reactors and currently store radioactive
wastes. The 100 Areas include a series of 7 distinct areas located along the Columbia River where
shutdown nuclear production reactors are located.

Data are graphically presented as scattergrams showing al data and box plots. The box plot
shows the median, the 25th percentile (bottom of box), and 75th percentile (top of box)
concentrations. Box figures with additional bars show the 10th and 90th percentiles and symbols
above and below those bars show individual results outsideof the 10th and 90th percentile
concentrations when N > 4. Because of the limited number of samples collected, the box plots are of
marginal value for depicting the distribution of the data, however it is assumed that the datafollow a
log-normal distribution and the median concentration provides a better estimate of central tendency
than the mean. Summary statistics of radionuclide concentrations by location and individual
analytical results for each species, sample portion,-and location are found in the appendixes.
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Eigure 1. Sampling Locations of Balsamroot (B) and Pardey (P), April and May, 1994



RESULTS AND DISCUSSION

Both naturally occurring and manmade radionuclides were found in plant samples collected
during this study. Natural radionuclidesfound in plant samples were 7Be and 40K; manmade
radionuclides were $0Co, 137Cs, and 90Sr.

NATURAL RADIONUCLIDES

Potassium-40 and 7Be were routinely measured in plant samples. Both of these radionuclides
occur naturaly and their presence is not unexpected. Beryllium-7is of atmospheric origin and has a
relatively short half-life (53.6 d). It wasfound in leaves, but not the roots of plants indicating lack of
tranglocation to roots from the leaves and little indication of uptake from soil. Potassium-40 was also
found in higher concentrations in leaves than in roots. Median concentrations of 40K ranged from
31 to 42 pCi/g in leaves and 5.9 to 8.2 pCi/g in roots. Concentrationsof K vary between different
species of plants and by season (Rickard and Vaughan 1988).

COBALT-60

The analyses in general show that 0Co was not found in plants collected from the 200 Area
plateau or ALE, however 3 balsamroot samples collected from the 100 Areas had detectable amounts
in either the roots or leaves. These concentrations of 0Co were near the detection limit of 0.02 pCi/g.

CESIUM-137

Cesium-137 was found only in balsarnroot, and almost exclusively in the roots from all areas
sampled (Figures 2 and 3). Two of fourteen balsarnroot leaf samples contained 137Cs at
concentrations close to the detection limit of 0.02 pCi/g. The concentrations of 137Cs in balsamroot
roots collected from the 200 Areas were greater than concentrations observed in samples collected at
ALE. Thisobservation is consistent with observationsof the distribution of 137Cs in soil and desert
vegetation samples (consisting of rabbitbrush and big sagebrush) collected onsite during routine
surveillance and reported in annual Site surveillance reports. The maximum and median onsite
concentration of 137Cs in balsamroot leaves collected from the 200 Areas was 0.05 (+ 0.02 20
counting error) and 0.02 pCi/g, respectively. The maximum and median onsite concentration
(sampled outside of nuclear facilities boundaries) of 137Cs in routinely monitored desert vegetation
sampled onsite from 1985 through 1993 was 0.36 (+ 0.04) pCi/g in the 200 Areas and 0.03 pCi/g for
92 samples, respectively. The median concentrations provide a better basis for comparison. The
maximum and median concentration of 137Cs collected at distant locations was 0.98 (+ 0.05) pCi/g
(at Washtucna), and 0.02 pCi/g for the 37 samples collected at Washtucna, Moses Lake, WallaWalla,
McNary Dam, Sunnyside, and Y akima, respectively. Collectively, these results show that 137Cs in the
species collected do not indicate any mechanism of elevated accumulation or bioconcentration
relative to other desert vegetation that have been historically monitored.
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STRONTIUM-90

Strontium-90 concentrations in terrestrial vegetation were highest in samples collected from
ALE (Figures4 and 5). As with 137Cs, concentrationsof 20Sr were higher in root tissue relative to
leafy portions. While the concentrations of 90Sr were higher than concentrationsof 137Cs, the
concentrations were within the range of 90Sr associated with other offsite locations that are routinely
monitored and regorted in annual Site surveillance reports. The maximum and median onsite
concentration of 20Sr in terrestrial vegetation sampled onsite from 1985 through 1993 was
8.22 (+ 0.09) pCi/g (from the 200 Areas), and 0.087 pCi/g for 88 samples Sitewide, respectively. The
maximum and median concentration of ?0Sr collected at distant locations was 0.74 (+ 0.02) pCi/g at
Moses Lake, and 0.03 pCi/g for the 32 samplescollected at Washtucna, Moses Lake, Walla Walla,
McNary Dam, Sunnyside, and Y akima, respectively.

PERSPECTIVE ON RESULTS

These data provide an initial indication of concentrations of radionuclidesexpected in Site
terrestrial vegetation of potential interest to Native American people. For 20Sr and 137Cs, the
concentrations represent contributions from fallout associated with atmospheric weapons testing and
possible Hanford Site activities, particularly in samples collected near the industrialized areas. This
observation is supported by the similarity in concentrations reported in other natural vegetation
collected onsite and offsite in the past. However, the concentrations reported here are very low and
where contributions from fallout for 20Sr were comparatively elevated in the ALE samples, elevated
137Cs would also be expected.

No attempt has been made to evaluate the dose that might result from the use of these plants
by humans, however, the concentrations are very low and the associated doses associated with plant
use are expected to be immeasurable. Information on amounts used, for what purpose the plant is
used, and specific parts used are needed to develop dose estimates and are beyond the scope of this
initial study.
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TableA.1. Summary Statistics(pCi/g dry) for Terrestrial Vegetation Collected on the Hanford Sitein 1994

Radionudide  MDC L ocaion Species

Be7 023
Be7 023
Be7 023
Be-7 023
Be7 0.23
Be-7 0.23
Be7 023
Be7 023
Co-60 0.03
Co-60 0.03
Co-60 003
Co-60 003
Co-60 0.03
Co-60 0.03
Co-60 003
Co-60 0.03
Cs137 003
Cs137 003
Cs-137 0.03
Cs137 003
Cs-137 003
Cs137 003
Cs137 0.03
Cs137 0.03
K-40 0.53
K-40 053
K-40 0.53
K-40 053
K-40 0.53
K-40 053
K-40 053
K-40 053
S-90 0.005
S-90 0.005
Sr-90 0.005
S-90 0.005
S-90 0.005
S-90 0.005
Sr-90 0.005
Sf-90 0.005
NV = Novaue.

Vauesgood to two decimal placesonly for gammaspectroscopy results, threedecimal placesfor Strontium-90values.

100 Areas
100 Areas
100 Aress
200 Aress
200 Areas
ALE
ALE
ALE
100 Aress
100 Aress
100 Aress
200 Aress
200 Aress
ALE
ALE
ALE
100 Aress
100 Areas
100 Areas
200 Areas
200 Areas
ALE
ALE
ALE
100 Areas
100 Areas
100 Aress
200 Areas
200 Areas
ALE
ALE
ALE
100 Areas
100 Aress
100 Aress
200 Aress
200 Aress
ALE
ALE
ALE

Standard Standard

Coefficient Geometric

Portion Median _Mesn Deviadtion Error Count Minimum Maximum Variance d Varidion Memn
Basamroot Leaves 22000 22771 08305 03139 7 13700 36700 06897 0.365 2153
Badsamroot Root 00284 00891 01243 00470 7 -00434 02780 00155 136 N
Cymopterus Leaves 40400 40400 NV NV 1 40400 40400 NV I\ 4040
Balsamroot Leaves 12050 12850 03361 01681 4 08900 16600 01130 0.262 1251
Badsamroot Root 00591 00186 00886 00443 4 -0.1140 00702  0.0079 4769 NV
Badsamroot Leaves 15200 18500 06243 03604 3 14600 25700 03897 0337 1787
Basamroot Root 00347 00528 00680 00393 3 -0.0043 01280 0.0046 1288 NV
Lomatium Leaves 32600 31300 03440 01986 3 27400 33900 01183 0.110 3117
Basamroot Leaves 00010 -00003 00278 00105 7 00515 00438 00008 -100366 NV
Balsamroot Root  0.0000 00086 00194 00074 7 -00093 00441  0.0004 2257 N
Cymopterus Leaves 00120 00120 NV I\ 1 00120 00120 NV Y 0012
Basamroot Leaves . -0.0138 -00134 00063 00032 4 -0.0206 -0.0053  0.0000 0472 N
Badsamroot Root 00012 00017 00039 00020 4 -00024 00069  0.0000 2251 N
Basamroot Leaves -00134 -00164 00127 00073 3 -00303 -00056  0.0002 0770 NV
Badsamroot  Root  -0.0037 -0.0039 00085 00049 3 -00124  0.0045  0.0001 2175 NV
Lomaium Leaves -00138 -00097 0.0079 00045 3 -00147  -0.0007  0.0001 0808 NV
Badsamroot Leaves 00114 00193 00209 00079 7 -00078 00468  0.0004 1082 N
Balsamroot Root 00503 00555 00200 00075 7 00340 00870 0.0004 0.360 0.053
Cymopterus  Leaves -0.0037 -00037 NV NV 1 -00037 00037 NV NV \%
Basamroot Leaves 00166 00161 00253 00127 4 -00148 00459  0.0006 1576 NV
Balsamroot Root 00900 0.1451 01530 00765 4 00316 03690 00234 104 0.097
Basamroot Leaves 0.0047 00053 00027 00016 3 00029 00082 0.0000 0.508 0.005
Basamroot Root 00321 00299 00195 00112 3 0.0094 00481 00004 0.652 0024
Lomatium Leaves -0.0020 -0.0041 00087 00050 3 -00136 00034  0.0001 2147 N
Balsamroot Leaves 34.8000 34.3000 38583 14583 7 283000 39.9000 14.8867 0112 34.109
Balsamroot Root  7.0500 7457 16179 06115 7 59000 10.9000 26177 0217 7.328
Cymoptems  Leaves 328000 328000 NV NV 1 328000 328000 NV I\ 32.800
Basamroot Leaves 421000 435750 3.3009 16504 4 41.6000 48.5000 10.8958 0076 4348
Balsamroot Root 81850 81750 00889 00444 4 80600 82700 0.0079 0.011 8175
Basamroot Leaves 30.9000 311667 45059 26015 3 26.8000 358000 20.3033 0145 30950
Basamroot Root 58800 56833 05046 02913 3 51100 60600 0.2546 0.089 5668
Lomatium Leaves 38.6000 41.2000 45902 26502 3 385000 46.5000 210700 0111 4106
Balsamroot Leaves 00217 00218 00139 00053 7 00069 00444  0.0002 0.638 0.018
Basamroot Root 00317 00397 00244 00092 7 0.0097 00847  0.0006 0.615 0.033
Cymopterus Leaves 00074 00074 NV NV 1 00074 00074 NV i\ 0.007
Balsamroot Leaves 00342 00426 00187 00108 3 00296 00641 0.0004 0439 0.040
Basamroot Root 01261 01292 01068 00534 4 00296 02350 00114 0.827 0020
Basomroot Leaves 00810 00810 NV I\ 1 00810 00810 NV I\ 0081
Balsamroot Root 03380 03740 02976 01718 3 00961 06880 00836 0.796 0282
Lomatium Leaves 00737 02082 02512 01450 3 00530 04980 00631 1206 0125

Al
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TableB.1. Analytical Results(pCi/g dry) of Vegetation Samples

m El; PlantID Location Plant Species Sample Congtituent (Y?Stﬁ)) Result CoEurrr](t)lrng Ogggl gnzaelyg)s
BOBW61 B-1 ALE Balsamroot Leaves Be-7 940428 2.57E+00 3.84E-01 4.62E-01 161
BOBW61 B-1 ALE Basamroot Leaves Co-60 940428 -1.34E-02 3.72E-02 3.72E-02 161
BOBW61 B-1 ALE Basamroot Leaves Cs-137 940428 8.20E-03 2.83E-02 2.83E-02 161
BOBW61 B-1 ALE Basamroot Leaves K-40 940428 2.68E+01 1.27E+00 2.97E+00 161
BOBW61 B-1 ALE Basamroot Leaves Sr-90 940428 8.10E-02 1.20E-02 1.88E-02 104
BOBW62 B-1 ALE Basamroot  Root Be-7 940428 1.28E-01 1.03E-01 104E-01 229
BOBW62 B-1 ALE Basamroot  Root Co-60 940428 -1.24E-02 124E-02 125E-02 229
BOBW62 B-1 ALE Basamroot  Root Cs-137 940428 4.81E-02 1.37E-02 145E-02 229
BOBW62 B-1 ALE Balsamroot Root K-40 940428 6.06E+00 3.83E-01 7.17E-01 229
BOBW62 B-1 ALE Basamroot  Root Sr-90 940428 6.88E-01 237E-02 1.27E-01 100
BOBW63  P-1 ALE Lomation Leaves Be-7 940428 3.26E+00 5.48E-01 6.37E-01 133
BOBW63  P-1 ALE Lomation Leaves Co-60 940428 -1.38E-02 4.32E-02 4.32E-02 133
BOBW63 P-1 ALE Lomation Leaves Cs-137 940428 -1.36E-02 3.52E-02 3.53E-02 133
BOBW63 P-1 ALE Lomation Leaves K-40 940428 3.86E+01 1.65E+00 4.20E+00 133
BOBW63  P-1 ALE Lomation Leaves Sr-90 940428 4.98E-01 3.98E-02 9.82E-02 102
BOBW64 P-2 ALE Lomation  Leaves Be-7 940428 3.39E+00 3.90E-01 5.17E-01 138
BOBW64 P-2 ALE Lomation Leaves Co-60 940428 -1.47E-02 2.26E-02 2.27E-02 138
BOBW64 P-2 ALE Lomation Leaves Cs-137 940428 -1.99E-03 1.73E-02 1.73E-02 138
BOBW64 P-2 ALE Lomation Leaves K-40 940428 4.65E+01 1.31E+00 4.83E+00 138
BOBW64 P-2 ALE Lomation Leaves Sr-90 940428 7.37E-02 1.14E-02 1.79E-02 100
BOBW65 P-3 ALE Lomation Leaves Be-7 940428 2.74E+00 2.55E-01 3.74E-01 173
BOBW65 P-3 ALE Lomation Leaves Co-60 940428 -6.72E-04 2.24E-02 2.24E-02 173
BOBW65 P-3 ALE Lomation Leaves Cs-137 940428 3.43E-03 1.60E-02 1.60E-02 173
BOBW65 P-3 ALE Lomation Leaves K-40 940428 3.85E+01 1.05E+00 3.99E+00 173
BOBW65 P-3 ALE Lomation  Leaves Sr-90 940428 5.30E-02 8.37E-03 1.28E-02 100
BOBW66 B-2 ALE Balsamroot Root Be-7 940428 -4.32E-03 7.26E-02 7.26E-02 321
BOBW66 B-2 ALE Bdsamroot  Root Co-60 940428 -3.74E-03 8.38E-03 8.39E-03 321
BOBW66 B-2 ALE Balsamroot Root Cs-137 940428 3.21E-02 1.10E-02 1.15E-02 321
BOBW66 B-2 ALE Basamroot  Root K-40 940428 5.88E+00 3.57E-01 6.87E-01 321
BOBW66 B-2 ALE Balsamroot Root Sr-90 940428 3.38E-01 2.17E-02 8.61E-02 106
BOBW67 B-2 ALE Basamroot Leaves Be-7 940428 146E+00 2.27E-01 2.70E-01 159
BOBW67 B-2 ALE Basamroot Leaves Co-60 940428 -3.03E-02 2.46E-02 2.48E-02 159
BOBW67 B-2 ALE Basamroot Leaves Cs-137 940428 292E-03 1.69E-02 1.70E-02 159
BOBW67 B-2 ALE Basamroot Leaves K-40 940428 3.09E+01 1.00E+00 3.25E+00 159
BOBW67 B-2 ALE Basamroot Leaves Sr-90 940428

BOBW68 B-3 ALE Balsamroot  Root Be-7 940428 3.47E-02 7.35BE-02 7.36E-02 296
BOBW68 B-3 ALE Badsamroot  Root Co-60 940428 4.49E-03 7.62E-03 7.64E-03 296
BOBW68 B-3 ALE Basamroot Root Cs-137 940428 9.37E-03 7.38E-03 7.44E-03 296
BOBW68 B-3 ALE Basamroot ~ Root K-40 940428 5.11E+00 3.20E-01 6.03E-01 296
BOBW68 B-3 ALE Basamroot Root Sr-90 940428 9.61E-02 9.34E-03 2.44E-02 107
BOBW69 B-3 ALE Basamroot Leaves Be-7 940428 1.52E+00 2.92E-01 3.29E-01 199
BOBW69 B-3 ALE Basamroot Leaves Co-60 940428 -5.55E-03 1.90E-02 1.90E-02 199
BOBW69 B-3 ALE Basamroot Leaves Cs-137 940428 4.73E-03 1.29E-02 1.29E-02 199
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TableB.1. (con't)

'3‘3?:] EL:er PlantID Location  Plant Species Sample Constituent (Y?;I/%) Result CoEurr:;lrng Ogrerr(?lrl ';Piy(z)s
BOBW6&9 B-3 ALE Balsamroot  Leaves K40 940428 13.58E+01 9.84E-01 3.71E+00 199
BOBW69 B-3 ALE Balsamroot  Leaves Sr-90 940428

BOBW70 B-4  200Areas Balsamroot Leaves Be-7 940428 8.90E-01 2.36E-01 2.52E-01 152
BOBW70 B-4  200Areas  Balsamroot Leaves  Co-60 940428 -2.06E-02 2.78E-02 2.79E-02 152
BOBW70 B-4 200 Areas  Balsamroot Leaves  Cs-137 940428 1.04E-02 1.95E-02 1.96E-02 152
BOBW70 B-4  200Areas  Balsamroot Leaves K-40 940428 4.85E+01 1.26E+00 S5.01E+00 152
BOBW70 B4 200 Areas  Balsamroot  Leaves Sr-90 940428 2.96E-02 6.13E-03 8.21E-03 115
BOBW71 B-4  200Areas  Balsamroot  Root Be-7 940428 7.02E-02 1.01E-01 1.01E-01 218
BOBW71 B-4  200Areas  Balsamroot  Root Co-60 940428 2.16E-03 1.06E-02 1.06E-02 218
BOBW71 B-4  200Areas  Balsamroot  Root Cs-137 940428 1.14E-01 2.04E-02 2.34E-02 218
BOBW71 B-4 200 Areas  Balsamroot Root K-40 940428 8.27E+00 5.07E-01 9.70E-01 218
BOBW71 B-4  200Areas  Balsamroot  Root Sr-90 940428 2.07E-01 1.17E-02 4.05E-02 106
BOBW72 B-5 200 Areas  Balsamroot  Leaves Be-7° 940428 1.66E+00 4.42E-01 4.72E-01 176
BOBW72 B-5 200Areas  Balsamroot Leaves  Co-60 940428 -1.28E-02 3.02E-02 3.02E-02 176
BOBW72 B-5  200Areas  Balsamroot Leaves  Cs-137 940428 2.27E-02 249E-02 2.50E-02 176
BOBW72 B-5 200 Areas  Balsamroot Leaves K-40 940428 4.24E+01 1.42E+00 4.47E4+00 176
BOBW72 B-5 200Areas  Balsamroot  Leaves Sr-90 940428 3.42E-02 S.90E-03 8.77E-03 101
BOBW73 B-5  200Areas  Balsamroot  Root Be-7 940428 6.28E-02 9.37E-02 9.39E-02 294
BOBW73 B-5 200Areas  Balsamroot ~ Root Co-60 940428 6.91E-03 1.01E-02 1.01E-02 294
BOBW73 'B-5 200Areas  Balsamroot  Root Cs-137 940428 6.59E-02 1.22E-02 1.39E-02 294
BOBW73 B-5 200Areas  Balsamroot  Root K-40 940428 8.16E+00 3.88E-01 9.04E-01 294
BOBW73 B-5 200Areas  Balsamroot ~ Root Sr-90 940428 4.51E-02 9.71E-03 127E-02 104
BOBW74 B-6  200Areas  Balsamroot Leaves Be-7 940428 1.1SE+00 2.51E-01 2.76E-01 204
BOBW74 B-6  200Areas Balsamroot Leaves  Co-60 940428 -1.47E-02 1.86E-02 1.87E-02 204
BOBW74 B-6 200 Areas  Balsamroot Leaves  Cs-137 940428 -1.48E-02 1.41E-02 1.41E-02 204
BOBW74 B-6  200Areas  Basamroot Leaves K-40 040428 4.18E+01 1.04E+00 431E+00 204
BOBW74 B-6 200 Areas  Balsamroot Leaves Sr-90 940428

BOBW75 B-6 200 Areas  Balsamroot ~ Root Be-7 940428 -1.14E-01 1.03E-01 1.04E-01 252
BOBW75 B-6  200Areas  Balsamroot  Root Co-60 940428 -2.38E-03 9.68E-03 9.68E-03 252
BOBW75 B-6  200Areas  Basamroot  Root  Cs-137 940428 3.16E-02 1.53E-02 1.56E-02 252
BOBW75 B-6  200Areas  Balsamroot  Root K-40 940428 821E+00 445E-01 934E-01 252
BOBW75 B-6  200Areas  Balsamroot  Root Sr-90 940428 296E-02 1.15E-02 127E-02 112
BOBW76 B-7 200 Areas  Balsamroot Root Be-7 940428 S.S3E-02 1.16E-01 1.16E-01 182
BOBW76 B-7  200Areas  Balsamroot  Root Co-60 940428 2.70E-04 121E-02 121E-02 182
BOBW76 B-7  200Areas  Basamroot  Root Cs-137 940428 3.69E-01 3.02E-02 4.77E-02 182
BOBW76 B-7  200Areas  Balsamroot  Root K-40 940428 8.06E+00 5.19E-01 9.58E-01 182
BOBW76 B-7  200Areas  Balsamroot  Root Sr-90 940428 2.35E-01 2.29E-02 4.87E-02 102
BOBW77 B-7  200Areas  Balsamroot Leaves Be-7 940428 1.44E+00 3.66E-01 3.93E-01 121
BOBW77 B-7  200Areas  Balsamroot Leaves  Co-60 940428 -5.31E-03 2.41E-02 241E-02 121
BOBW77 B-7  200Areas  Balsamroot Leaves  Cs-137 1940428 4.59E-02 2.26E-02 230E-02 121
BOBW77 B-7  200Areas  Balsamroot Leaves K-40 940428 4.16E+01 1.41E+00 4.39E+00 121
BOBW77 B-7 200 Areas  Balsamroot  Leaves Sr-90 940428 6.41E-02 8.38E-03 1.78E-02 100
BOBWP3 B-8 K-N,100Area Balsamroot Leaves Be-7 940505 2.85E+00 S5.39E-01 6.10E-01 82



Table B.1. (con't)
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BOBWP3 B-8 K-N, 100 Area Balsamroot Leaves  Co-60 940505 0.00E+00 4.32E-02 4.32E-02 82
BOBWP3 B-8 K-N,100 Area Balsamroot Leaves  Cs-137 940505 4.04E-02 4.15E-02 4.17E-02 82
BOBWP3 B-8 K-N, 100 Area Balsamroot Leaves K-40 940505 3.58E+01 1.82E+00 4.02E+00 82
BOBWP3 B-8 K-N, 100 Area Balsamroot Leaves Sr-90 940505 4.44E-02 9.49E-03 1.26E-02 82
BOBWP4 B-8 K-N, 100 Area Balsamroot Root Be-7 940505 2.78E-01 1.39E-01 142E-01 302
BOBWP4 B-8 K-N, 100 Area Balsamroot  Root Co-60 940505 4.05E-03 1.07E-02 1.07E-02 302
BOBWP4 B-8 K-N, 100 Area Balsamroot  Root Cs-137 940505 8.70E-02 1.62E-02 1.84E-02 302
BOBWP4 B-8 K-N, 100 Area Balsamroot  Root K-40 940505 1.09E+01 4.52E-01 1.18E+00 302
BOBWP4 B-8 K-N, 100 Area Balsamroot  Root Sr-90 940505 3.70E-02 6.06E-03 9.21E-03 101
BOBWP5 B-9 K-N, 100 Area Balsamroot Leaves Be-7 940505 2.20E+00 S5.69E-01 6.10E-01 138
BOBWP5 B-9 K-N, 100 Area Balsamroot Leaves Co-60 940505 -5.1SE-02 3.4SE-02 349E-02 138
BOBWP5 B-9 K-N, 100 Area Balsamroot Leaves  Cs-137 940505 -7.84E-03 2.92E-02 292E-02 138
BOBWP5 B-9 K-N, 100 Area Balsamroot Leaves K-40 940505 3.68E+01 1.57E+00 4.00E+00 138
BOBWP5 B-9 K-N, 100 Area Balsamroot Leaves Sr-90 940505 3.04E-02 6.90E-03 9.04E-03 101
BOBWP6 B-9 K-N, 100 Area Balsamroot  Root Be-7 940505 -4.34E-02 6.63E-02 6.65E-02 373
BOBWP6 B-9 K-N, 100 Area Balsamroot  Root Co-60 940505 4.41E-02 1.07E-02 1.16E-02 373
BOBWP6 B-9 K-N, 100 Area Balsamroot  Root Cs-137 940505 3.40E-02 1.08E-02 1.13E-02 373
BOBWP6 B-9 K-N, 100 Area Balsamroot  Root K-40 940505 5.90E+00 3.10E-01 6.67E-01 373
BOBWP6 B-9 K-N, 100 Area Balsamroot  Root Sr-90 940505 3.03E-02 7.50E-03 9.26E-03 100
BOBWP7 B-10 K-N, 100 Area Balsamroot  Root Be-7 940505 5.87E-03 7.49E-02 749E-02 359
BOBWP7 B-10 K-N, 100 Area Balsamroot  Root Co-60 940505 -2.78E-03 8.99E-03 8.99E-03 359
BOBWP7 B-10 K-N, 100 Area Balsamroot  Root Cs-137 940505 5.03E-02 1.27E-02 137E-02 359
BOBWP7 B-10 K-N, 100 Area Balsamroot  Root K-40 940505 7.46E+00 3.45E-01 822E-01 359
BOBWP7 B-10 K-N, 100 Area Balsamroot  Root Sr-90 940505 3.17E-02 7.12E-03 9.10E-03 100
BOBWP8 B-10 K-N, 100 Area Balsamroot Leaves Be-7 940505 2.64E+00 5.72E-01 6.30E-01 120
BOBWP8 B-10 K-N, 100 Area Balsamroot Leaves  Co-60 940505 5.12E-03 3.32E-02 3.32E-02 120
BOBWPS B-10 K-N, 100 Area Balsamroot Leaves  Cs-137 940505 3.35E-02 2.77E-02 2.79E-02 120
BOBWP8 B-10 K-N, 100 Area Balsamroot Leaves K-40 940505 2.83E+01 1.54E+00 3.22E+00 120
BOBWP8 B-10 K-N, 100 Area Balsamroot Leaves Sr-90 940505 7.45E-03 5.26E-03 545E-03 119
BOBWP9 P-4 K-N, 100 Area Cymopterus Leaves Be-7 940505 4.04E+00 4.95E-01 6.39E-01 135
BOBWP9 P-4 K-N,100Area Cymopterus Leaves  Co-60 940505 1.20E-02 3.68E-02 3.68E-02 135
BOBWP9 P-4 - K-N, 100 Area Cymopterus Leaves  Cs-137 940505 -3.72B-03 3.52E-02 3.52E-02 135
BOBWP9 P-4 K-N, 100 Area Cymopterus Leaves K-40 940505 3.28E+01 -1.53E+00 3.62E+00 135
BOBWP9 P-4 K-N, 100 Area Cymopterus Leaves Sr-90 940505 7.37E-03 6.01E-03 6.19E-03 99
BOBWQO B-11 N-D, 100 Area Balsamroot Leaves Be-7 940505 3.67E+00 6.97E-01 7.88E-01 86
BOBWQO B-11 N-D, 100 Area Balsamroot Leaves  Co-60 940505 -3.75E-03 S5.98E-02 598E-02 86
BOBWQO B-11 N-D, 100 Area Balsamroot Leaves  Cs-137 940505 4.68E-02- 4.67E-02 4.69E-02 86
BOBWQO B-11 N-D, 100 Area Balsamroot = Leaves K-40 940505 3.99E+01 2.11E+00 4.51E+00 86
BOBWQO B-11 N-D, 100 Area Balsamroot Leaves  Sr-90 940505 2.17E-02 5.12E-03 6.66E-03 86
BOBWQ! B-11 N-D, 100 Area Balsamroot  Root Be-7 940505 1.26E-01 1.42E-01 143E-01 163
BOBWQI1 B-11 N-D, 100 Area Balsamroot  Root Co-60 940505 2.69E-02 1.58E-02 1.60E-02 163
BOBWQ! B-11 N-D, 100 Area Balsamroot  Root Cs-137 940505 7.55E-02 1.98E-02 2.12E-02 - 163
BOBWQ! B-11 N-D, 100 Area Balsamroot  Root K-40 940505 7.48E+00 5.38E-01 9.22E-01 163
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BOBWQI B-11 N-D, 100 Area Balsamroot  Root Sr-90 940505 S5.78E-02 8.20E-03 1.37E-02 106
BOBWQ2 B-12 N-D, 100 Area Balsamroot Leaves Be-7 940505 1.66E+00 2.01E-01 2.60E-0l 172
BOBWQ2 B-12 N-D, 100 Area Balsamroot Leaves  Co-60 940505 343E-03 1.29E-02 129E-02 172
BOBWQ2 B-12 N-D, 100 Area Balsamroot Leaves  Cs-137 940505 2.15E-03 9.62E-03 9.62E-03 172
BOBWQ2 B-12 N-D, 100 Area Balsamroot Leaves K-40 940505 3.38E+01 6.92E-01 3.45E+00 172
BOBWQ2 B-12 N-D, 100 Area Balsamroot Leaves Sr-90 940505 6.85E-03 S5.53E-03 5.70E-03 112
BOBWQ3 B-12 N-D, 100 Area Balsamroot  Root Be-7 940505 2.84E-02 1.01E-01 1.01E-01 215
BOBWQ3 B-12 N-D, 100 Area Balsamroot  Root Co-60 940505 0.00E+00 1.00E-02 1.00E-02 215
BOBWQ3 B-12 N-D, 100 Area Balsamroot  Root Cs-137 940505 4.61E-02 1.74E-02 1.80E-02 215
BOBWQ3 B-12 N-D, 100 Area Balsamroot  Root K-40 940505 6.94E+00 4.45E-01 825E-01 215
BOBWQ3 B-12 N-D, 100 Area Balsamroot  Root Sr-90 940505 2.68E-02 4.20E-03 6.53E-03 102
BOBWQ4 B-13 D-H, 100 Area Balsamroot Leaves Be-7 940505 1.55E+00 247E-01 291E-01 203
BOBWQ4 B-13 D-H, 100 Area Balsamroot Leaves  Co-60 940505 9.64E-04 1.53E-02 1.53E-02 203
BOBWQ4 B-13 D-H, 100 Area Balsamroot Leaves  Cs-137 940505 1.14E-02 1.22E-02 1.23E-02 203
BOBWQ4 B-13 D-H, 100 Area Balsamroot Leaves K-40 940505 3.07E+01 8.33E-01 3.18E+00 203
BOBWQ4 B-13 D-H, 100 Area Balsamroot Leaves Sr-90 940505 2.93E-02 6.27E-03 8.19E-03 100
BOBWQS B-13 D-H, 100 Area Balsamroot  Root Be-7 940505 2.29E-01 1.26E-01 1.28E-01 193
BOBWQS B-13 D-H, 100 Area Balsamroot  Root Co-60 940505 -9.34E-03 1.20E-02 121E-02 193
BOBWQS B-13 D-H, 100 Area Balsamroot  Root Cs-137 940505 6.00E-02 1.93E-02 2.02E-02 193
BOBWQS B-13 D-H, 100 Area Balsamroot  Root K-40 940505 7.05E+00 S5.14E-01 8.72E-01 193
BOBWQS B-13 D-H, 100 Area Balsamroot ~ Root Sr-90 940505 8.47E-02 7.23E-03 1.65E-02 101
BOBWQ6 B-14 F, 100 Area Balsamroot Leaves Be-7 940505 1.37E+00 2.55E-01 2.89E-01 160
BOBWQ6 B-14 F,100Area Balsamroot Leaves  Co-60 940505 4.38E-02 1.63E-02 1.69E-02 160
BOBWQ6 B-14 F, 100 Area  Balsamroot Leaves  Cs-137 940505 8.54E-03 1.48E-02 149E-02 160
BOBWQ6 B-14 F,100Area  Balsamroot Leaves K-40 940505 3.48E+01 1.05E+00 3.63E+00 160
BOBWQ6 B-14 F,100 Area  Balsamroot Leaves Sr-90 940505 1.24E-02 4.14E-03 4.80E-03 103
BOBWQ7 B-14 F, 100 Area  Balsamroot Root Be-7 940505 -1.44E-04 8.62E-04 8.63E-04 212
BOBWQ7 B-14 F,100 Area  Balsamroot  Root Co-60 940505 -2.64E-03 9.39E-03 9.40E-03 212
BOBWQ7 B-14 F,100 Area Balsamroot  Root Cs-137 940505 3.55E-02 1.70E-02 1.74E-02 212
BOBWQ7 B-14 F,100 Area  Balsamroot  Root K-40 940505 6.46E+00 4.41E-01 7.83E-01 212
BOBWQ7 B-14 F,100Area Balsamroot  Root Sr-90 940505 9.70E-03 3.40E-03 3.90E-03 101
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