


BIOASSAY REPORT
CHRONIC SCREENING BIOASSAYS
- Conducted April 5 through May 8, 2006

Prepared for

ELR CONSULTING, INC.
WASHINGTON CLOSURE HANFORD

Prepared by

CH2M HILL
)00 NW Walnut Boulevard
Corvallis, Oregon 97330

May 25, 2006
Lab 1.D. Nos. BG1542-01A, -02A, -03A, and -08A
And BG1566-01 thru 05
SDG Number BG1566 and BG1542A




CONTENTS
Page
_ction
INTRODUCGTION......ooteoieievrienriseeeesteeestisssuseesnesasesssasssnssssesssseessrasessessssessssesersssssassssessassnsons 3
METHODS AND MATERIALS ........ototerirecee e errteeesraesineceneesaesresssesssaes s snessessassnsesensens 3
TEST METHODS ...ttt e esrtreresssesssae e n s cvenassssaasssasasnsssestessssnassnsnssnseses 3
TEST ORGANISMS ...t irrerreeeeeetesereceesenesensasessseesseessssssstvssssessssasssensansssssnsans 3
CONTROL SOIL....ccccturieteiireererererrressreessssensessaseassssssssssssssssessoessoresssssesssssssssessessasesnesn 3
HYDRATION WATER......ccooeciietiictniennc st et s sensnesstsssesesnesassessansonssensens 3
TEST CONCENTRATIONS ...ttt ieccmreeessraeeeseeressesssssecassessseesssssssessssessesanes 3
SAMPLE COLLECTION .....cocrtiieireceeerreevrstevseresaanisseseeesssesssssesnsernsesssssssssosssnssessasase 4
SAMPLE CROSS-REFERENCE TABLE..........ccccccvierereiniiee e crreceseesiseensessnsessssns 4
SAMPLE PREPARAT N ..ooereeriertreeeeee e ervresstessemrensssssaesssasssssesasesssnessssmsens 4
TEST INTT  ATION .. oot cvesiiresimeesivent e seesessssssnessoses sanssns sestsossssnse s smsne sesasesssssenesone 5
TEST MONITORING .........ooocieriiicriticimeineesnissseassesasseesasesssesssasessnssssssssssesssessasssssanes 5
WATERING SCHEDULLE ...........ccotivircvieeieectteerneerseesaecsnesenssssaessabsesassensasssesnsonsens 5
TEST TE  [INATION ......ooocioreeiteesieeniee e eenttveasessbesseresseesseesssrossesasssesenssrssasssnsene 6
DATA ANALYSIS ...ttt cerrteessnteste st asaessanessanesssesesesessnsssssessnsensasseans 7
RESULTS A ) DISCUSSION ......ocoeirrieererereeertiiceeccaneeterssessssessansssessstssssessasesessressesstosssans 8
CHRONIC RESULTS ..ot eoeeevtrccteesierneceeecaveestearsssessesssvassessssesasssrsnesensesensesssessessesss 8
CERTIFICATION STATEMENT .......oooveireiientimieccetieesevesiseessnennnessvsessssssssossevessonss 10

APPENDIX A. RAW DATA SHEETS
APPENDIX B. CHAIN OF CUSTODY










~~STINITIATI

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 4 times the seeds diameter (approximately 2 millii ters) 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« s 12, 14, 16, 19, 21, and 23. Germination was determined to
have occurred on day 19.

Observations of the shoot appearance were recorded 7 ys 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 SCHEDUL .

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 per ate into the bottom of the
chamber. Hydration chambers were kept full during this pernod.

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 u 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 t  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 1e 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 ¢ ine 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  'ry)

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

e Average Root M s (Wet)

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

e Average Root Mass (Dry)

(Calculated as the total dry weight of the roots dividec s 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 ..y)

(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
" rided by the num|  of seedlit  harvest

e Average Root Length
(Calculated as the total combined length of the longest root of each seedlmg
divided by the nun ' 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, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality










CERTIFICATION STA . ZMENT

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 followit signature:
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HIL Applied Sciences Laboratory Reference No. E2801

Date ime
_S e ID Client Sa~—'~ ID Collected Collortad
E280101 JI0L v+ 11/08/2005 loivu









































































































































































V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Reported By : 74@4‘ / DATE.__ !~ 2%06
Reviewed By 3274— /439 {-—/Ad DATE: 4/2,9%3%
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