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INTRODUCTION

| CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil . 1ples provided by the ELR Con ° ing for Washington Closure
Hanford, Richland, Washington. The tests were conducted from April 5 through May 8,
2006.

Following recommendations of an additional QA review, the statistical analysis for shoot
height and root length presented in the original report (May 25, 2006) were recalculated.
Subsequently, this document presents the amended results and serves as the final report.

METHODS AND MATERJALS
TEST METHODS

The chronic test methods were performed according to: Standard Guide for Conducting
Terrestrial Plant Toxicity Tests, ASTV ™ 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 sub
irrigation.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab 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 to a maximum five seedlings per replicate.







TEST INITIATION

Tests w.  initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 % times the seeds diameter (approximately 2 millimeters) and covered gently. A small
amount of hydration water (10 ml) was sprayed onto the soil surface to ensi  seeds received
moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. _.e number of seeds in each test chamber that had

germinated was recorded on days 12, 14, 16, 19, 21, and 23. Germination was deter “iedto -

have occurred on day 19.

Observations of the shoot appearance were recorded 7 days after germination (26 days after
' mting). _..e number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

WATERING SCHEDULE

Test chambers were hydrated via subirrigation with deionized water prior to test initiation
and daily thereafter for the first 3 days via subirrigation. Test sediments were hydrated by
placing the all test chambers of the same test concentration into a hydration chamber
containing deionized water and allowing the water to percolate into the bottom of the
chamber. Hydration chambe were kept full during this period.

On Day 4, the water was removed from the hydration chambers and the test chambers
allowed to drain.

Starting on Day 5, test soils were supplemented with nutrients by the use of half strength
- Hoagland’s solution delivered .via subirrigation. Hydration chambers were kept filled for 24
hours, then empty for 24 hours.




TEST TERMINATION

Tests were terminated 14 days post germination (33 days 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 _ 1 " iated
plants were combined and placed into tared aluminum tins. The shoots were weighed to
dete ° e 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 desiccator for a1 * imum of 2 hours and weighed to determine dry weight.

v it~ the roots were obtained following the same procedure as




DATA ANALYSIS
For each test chamber, the following endpoints were calculated:

o 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post gerrmnatlon 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 harvested)
e Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry v of* T A by

- seedlings harves )

e Average Root Mass (Wet)

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

e Average Root Mass (Dry)

(Calculated as the total dry weight of the roots divided by the number of seedlings
harvested)

e Average Total Mass (Wet)

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

e Average Total Mass (Dry)

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

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

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

Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results 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, ‘ng 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 ANL _ ISCUSSION

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

The results for sample JIODW4A indicated a statistically significant reduction in average
stem (shoot) 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
tc ' ~ mass (shoots + roots, wet), and average total mass (shoots + roots, ~ ) when c____pared
te L oryc rol

The results for sample JIODV4A indicated a statistically significant reduction in average
stem (shoot) 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 JIODT8A indicated a statistically significant reduction in average root
length, and average root mass (wet) when compared to the laboratory control. '

The results for sample JIOLJ5A indicated a statistically significant reduction in average stem
(shoot) 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.

The results for sample J10JB8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JB7 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), and average
above ground shoot mass (dry) when compared to the laboratory control.

The results for sample J10JHS indicated a statistically significant reduction in average root
length when compared to the laboratory control

The results for sample J10JH8 indicated a statistically significant reduction in average root
length when compared to the laboratory control.

The results for sample J10JH4 indicated a statistically significant reduction in average stem
(shoot) height 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 following signature: .
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