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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 April 5 through May 8,
2006.

METHODS AND MATERIALS
TEST METHODS

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, Cornville, 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 2 maximum five seedlings per replicate.







TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 14 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 ensure seeds received
moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. The number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 19, 21, and 23. Germination was determined to
have occurred on day 19.

Observations of the shoot appearance were recorded 7 days after germination (26 days after
planting). The 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 subimigation. Test sediments were hydrated by
placit 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 chambers 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 supplemen | with nutrients by the use of half st _ !
H: land’s solution delivered via subirrigation. Hydration chambers were kept filled for 24
hours, then empty for 24 hours.




TEST TERMINATION

Tests w nated 14 days p ge nation (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 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 desiccator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the roots were obtained following the same procedure 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 harvested)

e Average Above Ground Shoot Mass (Dry)

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

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)

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

e Average Root Length
(Calculated as the total combined length of the longest root of each seedlmg
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 ¢« >aring 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, usit  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-Sam; : 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 below. The
data represents the average value of the replicate chambers used in each test concentration.

The results for sample JI0DW4 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 J10DV4 indicated a statistically significant reduction in 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 J10DT8 indicated a statistically significant reduction in average stem
(shoot) height, average root length, and average root mass (wet) when compared to the
laboratory control.

The results for sample JIOLJ5 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
(shc ) height, aver : root length, average above ground shoot m  (wet), d a
above ground shoot mass (dry) when compared to the labora |, control.

The results for sample J10JHS indicated no statistically significant reduction when com; d
to the laboratory control.

The results for sample J10JHS8 indicated a statistically significant reduction in average stem
(shoot) height and average root length when compared to the laboratory control.

The results for sample J10JTH4 indicated no statistically significant reduction when compared
to the laboratory control.






CERTIFICATION STATE! NT

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:
;{ W

_.10_
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CH2ZM HilL
Appliad Sclences Laborciory

2300 NW Wainut Bivd
Convallls, OR
07330-3538
- NIHI 0.0 Box 128
ied Stiences Laborarory Convalls OR
97339-0428
Tol 541.752.4271
May 8, 2006 Fox 5417620276
ELR Consulting

2328 S. Garfield Street
Kennewick, WA 99337

RE: Laboratory Report for ELR Consulting
Applied Sciences Laboratory Reference No. F1421 ‘ SEE -RO-0O5)

Dear Emmett Richards:

On March 27, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a
request for analysis of selected parameters. All analyses were performed by CH2M HILL
unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties countered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
"“you need additional information, please call Mark Bos at (541) 758-0235, extension 3135.

Sincerely,

S =N |

Mark Bos
Analytical Manager

Enclosures
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CLIENT SAMPLE CROSS-REFERENCE

CH2M H! ™ , Applied Sciences Laboratory Reference No. F1421

Date Time
Sample 1D Client Sample ID Collected Collected
F142101 J11JB7 03/26/2006 14:30
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Organic CLP and CLP Like Data Qualifiers
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NJ

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

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 “teutatively 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 duc to serious deficiencies in the ability to analyze the
sample and nieet quality control criteria. The presence or absence of the analyte cannot
be verified.

Ynorganic CLP and CLP Like Data Qualifiers

U

uJ

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

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 sanmle quantitation limit. However, the
reported quantitation sl ate y not represent the actual limit
of quantitation necessary to accuratcly and precisely measure the analyte in the sample.

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

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

The sample results are rejccted due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte camiot
be verified.

GAREPORTS\CLP Data Qualifiers.doc - 4 —_
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CASE NARRATIVE

AMMONIA
Analytical Method: EPA 350.3 . Batch No.: F1421
Lab Name: CH2M HILL A; "":d Sciences Lab Contract #.: 920842.0TC
Project Name: ELR Consulting Prime Contractor.:

L

Holding Times:
All acceptance criteria were met.

G dom
All acceptance criteria were met.

B ‘s

All acceptance criteria were met.

Matrix 3pike/Matrix Spike Duplic = 'MS/MSD)

All analyses were performed in accordance with standard operating procedures.

Laboratory ¢~ )1 Spike(LCS)
All acceptance cnteria were met.

Duplicate Sample(s):

All analyses were performed in accordance with standard operating procedures.

lytical Exceptions:

None.

Sampling Equipment:

Documentation Exceptions:

+ data package is in compliance with the terms and conditions agreed to by the client and CH2M
ically and for corapleteness, except for the conditions detailed above. Release of the data
hardcopy data package has been authorized by the Laboratory Manager or designee, as verified

by the tollowing signature.

N

Reported by: i Q% P l“% M"W Date: \!—— Z"‘f "0}4
Reviewed by: 3»«% /4 MO Date: ‘4/ ZEAG
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REFERENCE TOXICANT TEST

The 1ts of the reference toxic  test conducted in April 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 t le below.

Table 4
Chronic Reference Toxicant Tests (ug/L)
Species (test) LGy, Control Cha nits
Caenorhabditis elegans (survival) 52.6 40.8t0 luv.o

CER.::fICATION STATEMENT

| data package isin cc  liance with the Statement of Work, both technically

3 ness, for other than the cond >ns detailed above. Release of the data '
C hard copy data package has been authorized by the Laboratory Manager ora

d ied by the followmg signatyre:




















































































