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Organic CLP and CLP Like Data Qualifiers
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The analyte was analyzed for, but not detected above the reported saniple quantitation
limit,

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a “tentative identification”.

The analysis indicates the presence of an analyte that has been “tentatively identified”
and the associated numerical value represents its approximate concentration.

The primary and confirmation analyte result recoveries do not match.

The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

The sample results are rejected due to serious deficiencies in the ability to analyzc the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qnualifiers

(

U

uJ

The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the saniple.

The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the aetual limit
of quantitation necessary to accurately.and prccisely measure the analytc in the sample.

The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria—qualifier is applied to the native sample only.

The saniple results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.
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Hanford

Particle Size

500.0 g sample used

‘Weight retained is the weight of material ON each sieve
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Sieve

#

8
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50
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200
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total

Sieve Size
(um)
2362
1180

600

500
147
75

Sieve Size
(mm)
2.362
1.180
0.600
0.500
0.147
0.075

Weight
Retained
®
0.00
18.50
84.90
130.80
155.10
82.00
27.50
493.8

W ht
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|

)

371
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31.09

Cumulative
Coarser

(%)

0.00
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(%)
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79.27
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0.00
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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project, Richland, Washington. The tests were conducted from April 20 through 21,
2006.

METHODS AND MATERIALS
TEST METHODS
___3 chronic test methods were performed according to: Standard Guide for Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, A_ _ V. .. 2172+
~ (2001).
TEST ORGANISMS
The nematodes used were obtained from C. M HILL's in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and

maintained during culturing, acclimation, and testing as prescribed by the AS" [ protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.
TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

" The soil samples were collected from April 5, 2006, through April 12, 2006. The samples
were stored in the dark at 4°C until test solutions were prepared and tested. Chain of Custody
for sample collection is provided in Appendix C.
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SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90 g
dry weight of soil was added to each test chamber. The soils were initially hydrated with
Milli-Q equivalent de-ionized water via subirrigation. In addition, a sub sample of the soil
was added to a surrogate chamber and hydrated for pH measurements.

TEST INITIATION

Tests were inijtiated by the planting of 10 seeds in each test chamber. Seeds were planted 1 ¥4
times the seeds diameter (approx. 2 mm) and covered gently with soil. A small amount of
hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received moisture.

EST MONITORING

'According to information provided by the seed supplier, germination should take place
between 14 and 28 days. The number of seeds in each test chamber that germinated was
recorded on days 14, 16, 19, 21, and 23. Genmination was determined to have occurred on
day 21.

Observations of the shoot appearance were recorded 7 days after post germination (day 28
after planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had the smallest seedlings removed until
the number of seedlings was reduced to five.

Soil pH was taken at initiation and termination by placing approximately 30 g of soil into a
specimen cup, adding 100 ml of hydration water, and mixing.

TEST TERMINATION

Tests were terminated 14 days post germination (day 35 after planting). The numt .
seedlings, shoot appearance and height (tallest oot of each plant), and root appearance and
length (longest recovered root of each plant) was recorded.

For each test chamber, all of the above ground biomass (i.e. “shoots™) from all germinated
plants were combined and placed into tared aluminum tins. The shoots were weighed to
determine the wet weight immediately following removal from the test chamber. The shoots
were then dried in an oven at 60 °C for a minimum of 24 hours. The shoots were then placed
into a dessicator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the roots were also obtained as described above.



DATA ANALYSIS

For each test chamber, the following endpoints were calci ited:

e 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by 5)

e Average Above Ground Shoot Mass (Wet)

(Calculated as the total wet weight of the shoots divided by the number of
seedlings germinated)

e Average Above ~ « 1d Shoot Mass (Dry)
(Calculated as the total .+ weight of the shoots divided by the number of
seedlings germinated)
e Average Root Mass | .. et)

(Calculated as the total wet weight of the roots divided by the number of seedlings
germinated)

e Average Root Mass (Dry)

(Calculated as the total dry weight of the roots divided by the number of seedlings
g nated) :

e Average Total Mass (Wet)

(Calculated as the total combined w  weights of the shoots and roots divided by
the number of seedlings germinated)

e Average Total Mass (Dry)

(Calculated as the total combined dry weights of the shoots and roots divided by
the number of seedlings germinated)

e Average Shoot Height
(C ulated as the total combined height of the tallest shoot of each seedling
divided by the number of seedlings germinated)

e Average Root Length
(Calculated as the total combined length of the longest root of each seedling
divided by the number of seedlings :rminated)

Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the result to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
of variance or norn 'ty necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used,













APPENDIX A
RAW TATA ™18

...10_



















































































































































































































































































































































































































































APPENDIX B
CHAIN OF CUSTODY

-155-




































