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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 May 31 through
June 1, 2006.

METHODS ANDT-“*7 """ 73
TEST METHODS
The chronic test methods w¢  performed  ording to: . wrd Guide for Conducting
Laboratory Soil Toxicity Te.  with the Nemat "' (C 'nc litis elega ), 3TME21T7.
01 (2001). «
TEST ORGANISMS
The nematodes used were obtained from CH2M 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 cultu  ;, ac™*"ation, and testing as prescribed by the ASTM 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 contro] 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 May 16 through 22, 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.













REFERENCE TOXICANT TEST

. The results of the reference toxicant test conducted in May with cupric chloride indicate that
the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC,, value and control chart limits are listed in the table below.

sable 4
Chronic Reference Toxicant Tests (u~">
Species (test) LCy Control Chart Lamits
Caenorhabditis eleeans (survival) | 110 =_ 41 g ] B

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data

contained in this hard copy data package has been authorized by the L.aboratory Manager or a
designee, as verified by the following signature:

7.09
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. F1788

Date Time
Sample TD Client Sample ™ Collected allected
F1785us J11K04 05/17/2006 12:57
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Organic CLP and CLP Like Data Qualifiers

U

UJ

NJ

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 sample.

The analyte was not detectcd above the reported sample quantitation © = However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of  ntitationnc  sary to accurately and pre casure the  1ilyte in the sample.

- The analysis indicates the  sence of ananalyteforwh™ * ~ eisg ti id

t ‘¢ a “tentative identincation”.

The analysis indicatcs 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 identificd; the associated numerical value exceeded the

" instrument calibration range.

The sample 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.

Inorganic CLP and CLP Like Data Qualifiers

U

)

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 sample.

The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation lirnit 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 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—qua. 1 is applied to the native sample only.

The sample 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.

GAREPORTS\CLP Data Quatifiers.doc




































































































PERCENT MOISTURE .
ASTM D2216
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PARTICLE S§™%
METHOD 422
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Hanford
Particle Size
500.0 g sample used
Weight retained is the weight of material ON each sieve

ANALYST: KRM 05/19/2006
Weight Weight Cumulative Cumulative
Client Sieve Sieve Size  Sieve Size Retained Retained Coarser Finer
Lab LD. LD. # (um) (mm) @® (%) %) (%)
1178801 J11K04 8 2362 2.362 0.00 0.00 0.00 - 100.00
16 1180 1.180 44.80 8.98 8.98 91.02
30 € 0.600 102.60 20.57 29.54 70.46
50 500 0.500 144.80 29.02 58.57 41.43
100 147 0.147 84.30 16.90 75.47 24.53
200 75 0.075 1 .90 21.23 96.69 3.31
pan 16.50 331 100.00 0.00
total 8.9
CH2M HiLL : o 38, ervatm, 973500428

Appiied Sclences wp 161 541.752.4271 Fax 541.752.0276
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pH
I'"THOD SW9045C
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TKN
METHOD EPA 351.4
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SAMPLE DATA
SUMMARY
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TOTAL ORGANIC CARBON
BY ASTM E777
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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from June 7 through July 5, 2006.

METHODS AND MATERIALS

TEST I~ THODS

The chronic test methods were performed according to: Standard Guide for Conducting
Terrestrial Plant Toxicity Tests, ASTM E 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Comville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(0.4 percent of total weight) was added to adjust soil pH to 7.0 £ 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland’s solution on an every other day basis. All hydration was accomplished via
subirrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test sample with control soil
alone for the control. For the bluegrass tests, 50 seeds per concentration were used with five
replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned as needed to a maximum five seedlings per
replicate. ' '







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 subirmrigation. In addition, a sub sample of the soil
was added to a surrogate chamber and hydrated for pH measurements.

TEST INITIATION

Tests were initiated by the planting of 10 seeds in each test chamber. Seeds were planted 1 2
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 se “ved moisture.

TEST 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, 20, and 22. Germination was determined to have occurred on day
21.

Observations of the shoot appearance were recorded 7 days after post germination (day 21
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 28 after planting). The number of
seedlings, shoot appearance and height (tallest shoot 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 calculated: ~

¢ 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 Ground Shoot Mass (Dry)
- 7 “« , weight of the shoots divided by the number of

e Average Root Mass (Wet)

(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
germinated)

e Average Total Mass (Wet)

(C " ulated as the total combined wet 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
(Calculated as the total combined height of the tallest shoot of each seedling
divided by the number of seedlings germinated)

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

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 normality 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.




RESULTS AND DISCUSSION

The endpoint data and the results statistical analysis are summarized in Table 2. ..ie data
represents the average value of the replicate chambers used in each test concentration.

The results for sample J11K10 indicated a statistically significant reduction in average st
height, average root length, average above ground shoot mass (wet), average above ground

shoot mass (dry), and. average total mass (shoots + roots, dry) when compared to the
laboratory control. :

The results for sample J11K04 indicated a statistically significant reduction in average root
length, average above ground shoot mass (dry), average root mass (dry), and average to™ ~
(she s+ s, " /ywher mparedtoi’ labo “control.

The results for sample J11K97 indicated a statistically significant reduction in germination,
average stem height, average root length, average above ground shoot mass (wet), average
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average
total mass (shoots + roots, wet), and average total mass (shoots + roots, dry) when compared
to the laboratory control.

The results for sample J11JT6 indicated a statistically significant reduction in germination,
average stem height, average root length, average above ground shoot mass (wet), average
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average
total mass (shoots + roots, wet), and average total mass (shoots + roots, dry) when compared
to the laboratory control.

The resuits for sample J11JV2 indicated a statistically significant reduction in germination,
average root length, average above ground shoot mass (wet), average above ground shoot
mass (dry), average root mass (dry), and average total mass (shoots + roots, dry) when
compared to the laboratory control.

The results for sample J11¥"°" indicated a statistically significant reduction in average stem
height, average root length, average above ground shoot mass (wet), average above ground
shoot mass (dry), average root mass (wet), average total mass (shoots + roots, wet), and
average total mass (shoots + roots, dry) when compared to the laboratory control.

Note: One seedling was lost during the test termination of the J11K22 sample. Five seeds
had germinated in replicate B, but only 4 were available for the average root length, average
above ground shoot mass (wet), average above ground shoot mass (dry), average root mass
(wet), average root mass (dry), average total mass (shoots + roots, wet), and average total
mass (shoots + roots, dry) endpoints. The number of germinated plants was reduced to 4 for
these endpoints during the statistical analysis.




The results for sample J11JH7 indicated a statistically significant reduction in average stem
height, average root length, average above ground shoot mass (wet), average above ground
shoot mass (dry), average root mass (wet), average root mass (dry), average total mass
(shoots + roots, wet), and average total mass (shoots + roots, dry) when com; :d to the
laboratory control.

The results for sample J11K16 indicated a statistically significant reduction in germination,
average stem height, average root length, average above ground shoot mass (wet), average
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average
total mass (shoots + roots, wet), and average total mass (shoots + roots, dry) when compared
to the laboratory control. '

TI ults for s JITIK79 11 ~ Tastatis T lly i * ion in average stem
height, average root length, average above ground shoot mass (wet), average above ground
shoot mass (dry), average root mass (wet), average root mass (dry), average total mass
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the
laboratory control.

The results for sample J11JY8 indicated a statistically significant reduction in average stem
height, average root length, average above ground shoot mass (wet), average above ground
shoot mass (dry), average root mass (wet), average root mass (dry), average total mass
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the
laboratory control.

The results for sample J11JXO indicated a statistically significant reduction in average root
length, average above ground shoot mass (wet), average above ground shoot mass (dry),
average root mass (dry), average total mass (shoots + roots, wet), and average total mass
(shoots + roots, dry) when compared to the laboratory control.







CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a

designee, as verified by the folio;i:‘gﬁaturc%/
. > ;(

_10._




APPENDIX A
RAW DATA SHEETS
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