
§ Rockwell Support Studies 

Principal Investigators: L. L. Cadwell, J. F. Cline, K. A. Gano, J. L. Warren 

and L. E. Rogers 

Technical Assistants: M. J. Harris and M. E. Thiede 

Studies performed for the Rockwell Hanford Operations (RHO) were designed to either identify the 

role of biota in the uptake and transport of radionuclides from low-level waste management areas or 
design and/or evaluate methods for reducing biological transport of radionuclides away from waste 

management areas. 

Investigators are continuing to complete and publish documents that describe the results of studies 

from the previous fiscal year. 

Document and Publication Preparation 

Two PNL documents reporting on research 
sponsored wholly or in part by RHO were 
published during FY 1980. One of the docu
ments characterized the insects that inhabit 
the major shrubs of the 200 Area plateau. 
The second document contained an evaluation 
of several pond-management alternatives that 
were proposed to reduce biological transport 
of radionuclides from contaminated waste 
ponds. Two additional documents nearing 
completion will report on the diets of deer 
in the 200 Area and on the occurrence of 
raptors on the Hanford Site. Draft copies 
that report on laboratory studies designed 
to identify conditions that may modify con
centration ratios (CR values) for Sr and Cs 
were completed. They are intended for open 
literature publication. 

Pond Herbicide Study at Gable Mountain Over
flow Pond 

The objective of this study was to evalu
ate the effectiveness and ecological impact 
of an experimental herbicide (Sonar®) on 
emergent vegetation of a radioactive waste 
pond. The herbicide was designed to kill 
pond vegetation and thereby reduce the num
bers of wildlife that use the pond 
habitat. When fewer animals inhabit the 

®Use of trade name does not imply Battelle 
endorsement. 
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environs of a radioactive waste pond, the 
potential for transport of radioactive 
material is lower. 

The herbicide, Sonar®, was applied in 
pellet and liquid form to the first of two 
overflow ponds at Gable Mountain pond on 
August 9, 1979. 

Ecological impacts on the pond's vegeta
tion were evaluated by 1) estimating the 
percentage of canopy cover and bottom cover 
in six representative transects in the sub
mergent, emergent, and marginal vegetation 
zones; and 2) recording average height mea
surements and taking photographs of emergent 
vegetation in the transects. An avian 
census was also conducted during each visit 
to determine how many birds were using the 
area. These measurements were taken in 
September, 1980 (one month following appli
cation); in the spring of 1980; and in 
August, 1980 (one year after application). 

The effects of the herbicide were 
obvious as early as September 1979. A lack 
of chlorophyll was indicated when cattails 
and rushes turned white from the roots 
upward. This vegetation appeared normal in 
an adjacent untreated pond. The manufac
turer of the herbicide anticipated that 
algal growth in the treated pond would 
increase, and our experiments confirmed 
their expectations. 



In April, 1980, effects from the herbi
cide were obvious. In one transect contain
ing only bulrushes (Scirpus sp.), all plants 
appeared to be dead. Although some new 
growth had occurred, plants in the remain
ing part of the pond showed deficiencies of 
chlorophyll in leaves and stems. By August, 
1980, the general appearance of the entire 
pond had changed only slightly from the 
previous year. The treated transect con
taining bulrushes was the only area still 
showing obvious effects. Except for the 
influence of migration, the distribution of 
birds was similar before and after herbicide 
application. 

The herbicide treatment was locally 
effective at killing pond vegetation, but 
the single late summer application failed 
to significantly reduce the entire stand of 
emergent vegetation. Factors in this test 
which may have compromised the herbicide 
effectiveness were the somewhat late season 
(August) application and some flushing of 
the pond subsequent to the herbicide appli
cation. Additional testing is required in 
order to determine whether the herbicide 
can effectively eliminate emergent 
vegetation in the waste pond system. 

Plant-Uptake Studies 

Approximately 20 years ago, 90Sr and 
137Cs were added to soils to determine the 
uptake of these isotoges by plants. 
Recently, 85Sr and 135Cs were added to iden
tical soil samples in order to compare and 
test the relationship between plant age and 
nuc 1 i de uptake. 

Concentration ratios (CR) of strontium 
were significantly affected (a < 0.05) by 
the age of the plant at harvest-(Table 9.1). 
Statistical significance was determined 
using the Bonferroni test. Thirty-day-old 
plants had CR values two to three times 
higher than mature 90-day-old plants. Sig
nificant effects were also shown in CR 
values for aged versus newly added stron
tium. The CR for aged strontium (2.04) 
was significantly lower than the CR for 
newly added strontium (2.60). The CR for 
85Sr in the second harvest (1.86) was not 
significantly different (a < 0.05) from 
either CR from the 90Sr harvests (2.15 and 
2.04). These data indicate that the avail
ability of strontium for plant uptake does 
not change significantly after the radio
isotope has been present in the soil com
plex for 60 days. Although uptake patterns 
of cesium were different from those of 
strontium; total nuclide uptake was similar 
for plants of all ages. Concentration 
ratios obtained from the sequential harvest 
indicate that CR values for cesium do not 
change as plants mature. With the excep
tion of the CR for 134Cr in 30-day-old 
plants (0.11), which was significantly high
er than all other cesium CR values, CR 
values for 137Cs were not significantly 
different from those of 134Cs.This effect 
was probably caused by growing the plants 
in a nuclide-contaminated soil before equi
librium between the soil and nuclide could 
take place. Results indicate that cesium 
ions reach equilibrium with the soil com
plex by 30 days after mixing; availability 
of the nuclide for plant uptake does not 
change significantly thereafter. 

Table 9.1. Effect of Plant Growth and Radionuclide Aging on CR Values 

Growth 90Sr 
(days) (aged 25 yr) 

1978 

20 2.04:!: 0.10(a,b) 
15(c) 2.15:!:0.05 

1979(d) 

30 1.63:!: 0.16-
60 0.52:!: 0.04 
90 (leaf and seed) 0.67:!: 0.10 

(a) CR = pCi/g oven-dry tissue 
pCi/g oven-dry soil 

(b)j( + SE; n = 5 

lJ7CS 
85Sr (aged 17 yr) 

2.60:!: 0.07-
1.86:!: 0.09 

2.44:!: 0.13- 0.005 :!: 0.001 
1.96:!: 0.31 0.006 :!: 0.001 
0.62:!: 0.01 0.003 :!: 0.001 

(c) planted after a 60-day fallow period 
(d)sequential harvest 
(e)Significantly higher (et 50.05) than comparable data from the same experiment. 
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lJ4CS 

0.011 :!: 0.001 (e) 
0.005 :!: 0.001 
0.003 :!: 0.004 


