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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technic: ¢
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 foﬂ;ijfﬁatur%/
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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 June 22 through 23,
2006.

METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to: Standard Guide for Conducting
Laboratory Soil Toxicity Tests with the Nematode (Caenorhabditis elegans), ASTM E 2172-
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 culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control so6il 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  chambers per concentrat  and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from May 23 through June 5, 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.







TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supematant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent'movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA
The test must meet the following two test acceptability criteria to be considered valid:

e A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.
o The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test ided survival over the 24 hour
exposure period. The statistical analy: perforn |w  ‘hose outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.







REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted concurrently 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 Table 3.

Table 3
Chronic Reference Toxicant Tests (ng/L)
Species (test) LC, Control Chart Limits
| Cnennrnabditis elegans (survival) 93.0 44.7t0 123.5 _

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 Man
designee, as verified by the following signature:
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. F1827

Date Time
_£ D Client Sample ID Collected Collected
RN J11K22 05/23/2006 av-J0
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PERCENT MOISTURE
ASTM D2216
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Hanford
Particle Size .
500.0 g sample used

Weight retained is the weight material ON each sieve
ANALYST: KRM 61712006

Client Sieve
Lab 1.D. LD. #

F182701 J11K22 8
16
30
50
1¢
200
pan
to

& cHammu

\O Applled Sclences Group
1

Sieve Size
(u
2362

.80
600
500
147

75

Sieve Size
(mm)
2.362
1.180
0.600
0.500
0.147
0.075

Weight
Retain
()
0.00
51.80
101.20
128.10
160.00
53.60
4.50
499.2

‘Weight
Retained

(%)
0.00
10.38
2027
25.66
32.05
10.74
0.90

Cumulative
Coarser
(%)
0.00
10.38
30.65
56.31
88.36
99.10
100.00

Cumulative .

Finer

(%)
100.00
89.62
69.35
43.69
11.64

0.90

0.00

2300 NW Walnut 8vd,, Corvalls OR 97330-3538
P.O. Box 428, Corvalls OR 973394

Yol 541.752.4271 Fax 541.752.02/0
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16:00
16:00
16:00
16:00
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5/24/2006
5/24/2006
5/24/2006
5/24/ 3
5/24/ 3
5/24/2008
5/24/2006
5/24/2006
5/24/2006
5/24/2006

6/6/2006

6/5/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006

6/2/2006
5/30/2006
5/30/2006
5/30/2006

6/5/2006

6/6/2006

5/30/2006
5/30/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006

6/5/2006

6/6/2006

14:24

18:42
4:44
4:44
4:44
4:44
4:44

14:59
17:47
17:47
17:47
18:24
14:13

18:57
20:08
0:26
0:26
0:26
0:26
0:26
18:33
14:18

6/6/2006
6/8/2006
6/5/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006
6/2/2006
6/2/2006
5/30/2006
5/30/2006
5/30/2006
6/5/2006
6/6/2006
6/8/2006
5/30/2006
5/30/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006
5/31/2006
6/5/2006
6/6/2006
6/8/2006

14:24
12:08
18:42
4:44
4:44
4:44
4:44
4:44
14:17
14:59
17:47
17:47
17.47
18:24
14:13
9:59
18:57
20:08
0:26
0:26
0:26
0:26
0:26
18:33
14:18
10:35

99.26 SB1-0606
99.26
99.26 SB1-0605
99.26 SB1-0530
99.26 SB1-0530
99.26 SB1-0530
99.26 SB1-0530
99.26 SB1-0530
99.26
99.26 SB1-0602
100 SB1-0530
100 SB1-0530
100 SB1-0530
100 SB1-0605
100 SB1-0606
100
100 SB1-0530
100 SB1-0530
100 SB1-0530
100 SB1-0530
100 SB1-0530
100 SB1-0530
100 SB1-0530
100 SB1-0605
100 SB1-0606
100

7664-41-7 NH3N
TOC TOC
7727-37-9 KN
16887-00-( CL
16984-48-1F
14797-55-t NO3N
14797-65-(NO2N
14808-79-1 SO4
MOISTURI MOIST
pH PH
16887-00- CL
16984-48-t F
14808-79-1 SO4
7727-37-9 KN
7664-41-7 NH3N
TOC TOC
14797-65-(NO2N
14797-55-t NO3N
16887-00-t CL
16984-48-(F
14797-55-{ NO3N
14797-65- NO2N
14808-79-t SO4
7727-37-9 KN
7664-41-7 NH3N
TOC TOC

ParamiD Analyte

Ammonia-I
Total Orga
Total Kjeld
Chloride
Fluoride
Nitrate-N
Nitrite-N
Sulfate
Moisture
pH
Chloride
Fluoride
Sulfate
Total Kjeld
Ammonia-|
Total Orga
Nitrite-N
Nitrate-N
Chloride
Fluoride
Nitrate-N
Nitrite-N
Sulfate
Total Kjeld
Ammonia-l
Total Orga

Result

1.27
713
231

0.82

0.446
0.114
0.52
2.33
0.736
9.11
25
244
26.6
1610
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ConcQual MDLAdjust RLAdjuste: SampleDe: LeachMett LeachDate LeachTime LeachLot Analysic® = iD
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0.758
30.6
51.9

0.0632
0 5
0.0489
0.0467
0.0839
0

0
0.0607
0.0543
0.0806
273

0.534

721
0.0449
0.0469
0.0607
0.0543
0.0469
0.0449
0.0806

27.3

0.534

35

2.84 J11K22
87.4 J11K22
190 J11K22
0.52 J11K22
0.52 J11K22
0.52 J11K22
0.52 J11K22
0.52 J11K22

0 J11K22

0 J11K22

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONF
NO
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NONE
NONE
NONE
NONE
NONE

060606. ... » 3NH32
SB1-0608 10140581
060506KN 06NSNETKN
053006Q3 3( 213006
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060206MC NONE
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