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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. The tests were conducted in two rounds from February 2 through 3,2006,
and February 13 through 14, 2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM B 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILLs 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 soil 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 test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. 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.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BN1542-01 E2748

J1ODV4 11/08/2005 PIT 23 BN1542-02 E2801

J1ODT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 E2831

J10DV2 11/15/2005 Upland Native Reference-Central BN1542-04 E2846
Plateau

Jl0DV1 11/15/2005 Upland Backfill Low-116-DR-1&2 BN1542-05 E2847

J1ODV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 E2857

Ji0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 E2877
Upriver 100-D

J10LJ5 11/28/2005 Riparin Low-Site #10 BN1542-08 E2897
Downriver 100-D

J10DT9 12/06/2005 Riparian Reference-Site #13 BN1542-09 E2953
Vernita Bridge

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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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 supernatant 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:

* A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

* 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 included survival over the 24 hour
exposure period. The statistical analyses performed were those 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.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on February 2,
2006.

Table 2
Caenorhabditis elegans Results

Test initiated on February 2, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 100

JI0DVi 63.3 * 86.7
JI0DV3 90.0 97.7
Ji0DV0 56.7' 90.0
J101J5 80.0 96.7
J1ODT9 76.7 93.3

* Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
J1 ODV3, J10LJ5, and J1 ODT9 samples and a statistically significant reduction in survival in
the Ji0DV1 and Ji0DVO samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.
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Table 3 summarizes the survival data for the nematode acute test initiated on February 13,
2006.

Table 3
Caenorhabditis elegans Results

Test initiated on February 13, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 96.7

JlODW4 90.0 93.3
JlODV4 83.3 86.7
JlODT8 73.3a 83.3
J1ODV2 83.3 93.3

'Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JLODW4, JLODV4, and JiODV2 samples and a statistically significant reduction in survival
in the JIODT8 sample when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20±1*C. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January 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.

Table 4
Chronic Reference Toxicant Tests (ug/L)

Species (test) LC. Control Chart Limits
Caenorhabditis etcgans (survival 98.2 52.3 to 120.1 i

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 followin signature:
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APPENDIX A
RAW DATA SHEETS
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atau. M ODE TOXICITY TEST SOIL QUALITY AND TEST CHAN LR ASSIGNMENT DATA

Client Hanford Tech. 0 Ha .\ 24 Hrs BeginningDate z- 2>O- _Time 05Q
Sample Description see below Time 0 HOe) %10 24Hns; hr EndingDate -.t- 3-0o Time dt5S
Test Specic Caenorhabditis elegans ID#: Nembti

Comments:
Lab ID Soil PH Soil % Moisture Soil T ture (C)

0 hr 24 hr 0 hr Ohr 24 hr All test soils were dried during sampling process.

Lab Control I91. 3G3 Each test chamber has 2.33 A dry wt. soil + 0.93 ml Milli-Q water (40% of sry wt).

E284701 )CI .5 2\. 3 Samples hydrated 7 days prior to test initiation.

U285701 .1 3 S j ,A0 upvrtt 0, SD AC Q ",I, .( /
E287701 Q. fm c n 5 s4 4rn 4~r.

E289701 -

E295301 _ _- 21 .

Chamber Chamber Chamber
Lab ID Field ID plicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 8 E289701 A 11 0
Lab Control 70 grade Silica sand B 18 E289701 B 13 0
Lab Control 70 grade Silica sand C 3 E289701 C 4 0

E284701 a looV A 15 E295301 So-r9 A 17 0
E284701 is-Yz-oS B 14 E29530 B 9 0
E284701 C 16 E295301 C 7 0
E285701 A 2 0 0
E285701 1h. B 5 0 0
285701 C 6 0 0

E E287701 7,o 1to A 1 0 0
0 E287701 B 12 0 0

E287701 16z 7 C 10 0 0



CWM HILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
ample Description

rest Species: -

Hanford
Lab D0 see Assienment Data sheet

Caenorhabditis elerans

Beginning,Date 2.2-VOL

Ending, Date 2-5 - to
Time O S

Time 0%3
ID#: Nem blyl

Test Initiation:

Chamber
Number

I

Start
Count

0

10

Tech: Tech:

# alive
found

|24 hr

# dead

242hr

2 10 0

3 10

4 10

5 10 (0

6 10

7 10 0
8 10

9 10 >

10 10 7 

11 10 1
12 10 q 5
13 10 -2-
14 10 1 3
15 10 7 0

t-scl Time: 0|50

Comments:

£k "\-APL

palSd A rthAeV%4VAI p r m

Test Termination: Tech: Tech:

Start # alive # dead
Chamber Count found found
Number 0 24 hr 24 hr

16 10 q
17 10

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Comments:
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CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
16 Feb-06 3:05 PM

09-9781-8693/8154205mea

Analyst:. .. Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 17-4335-2950 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 06-5742-9955 Code: B1542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 79d 8h Station:

Comments: JIODVI. E284701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-1973-5798 % Survival <100 100 N/A 11.50% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.63333 0.50000 0.70000 0.06867 0.11547 18.23%

% Survival Detail

Conc-%/ Control Type Rep 1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.70000 0.50000

-12-
000-092-101-1 CETISw v1.1.2revl



CETIS Analysis Detail
Comparisons: Page I of i
Report Date: 16 Feb-06 3:05 PM
Anaryss: 04-1973-5798,18 54205cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 09-9781-8693 09-9781-8693 16 Feb-06 3:05 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sampie C>T Angular (Corrected) <100 100 N/A 11.50%

Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 4.76008 2.13185 0.0045 0.14022 Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.1598792 0.159879 1 22.66 0.00890 Significant Effect
Error 0.0282244 0.007056 4
Total 0.18810356 0.1669353 5

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Variances
Distibution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879

Graphics

,0.%* a

as-------------------------------- -- oe

0.4 4

0.53

0.4.0.1

0.0 

10) -1.5 -W -0.5 0.0 0.5 .X 1.5

Rankks

CETIS' vl.1.2rev
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CETIS Test Summary Report Date:
Test Link:

CETISm v1.1.2revi

Page 1 of 1
16 Feb-06 3:25 PM

11-9227-7826/B154206cea

-14-
Analyst: Approval:

Nemaode 24 hour Acute test CH2M Hill

Test No: 09-5017-4566 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: CaenorhabdiUs elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 09-1115-2498 Code: - B1542-06 Client:
Sample Date: 16 Nov-05 Material: Soll Project:
Receive Date: Source: Hanford

Sample Age: 78d Sh Station:
Comments: J10DV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10.3091-8870 % Survival 10O > 100 N/A 15.32% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%

% Survival Detail

Conc-% Control Type Repi Rep 2 Rep3
0 Control Sod 0.90000 0.90000 0.90000
100 0.80000 1.00000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-08 3:25 PM

10-3091-8870/154206cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 11-9227-7828 11-9227-7826 16 Feb-06 3:07 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) 100 >100 1 N/A 15.32%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.06)
Control Sed 100 -0.0798 2.13185 0.5299 0.18777 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value DacIsIon(0.05)
Between 7.401E-05 7.40E-05 1 0.01 0.94026 Non-Significant Effect
Error 0.0465461 0.011637 4
Total 0.04662009 0.0117105 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 78628654000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84220 0.13594 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256

Graphics

I. I 0.20

Rati0.1s
jos

----- - ----- -- -- ------ --- ------ --
Ito

0 10 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
ce-%k

CETIS" v1.1.2revi
-15-
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CETIS Test Summary Report Date:
Test Link:

CETISW v1.1.2rev A

Page 1 of I
16 Feb-08 3-l8 PM

10-4312-1695/154207cea

-16-
Approval:____

Nematode 24 hour Acute test CH2M Hill

Test No: 10-7374-9443 Test Type: Nematode SurWvval Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdits elegans
Ending Date: 03 Feb-08 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

SampleNo: 05-1608-3151 Code: B1542-07 Client:
Sample Date: 21 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 73d Oh Station:

Comments: JIODVO. E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
02-6442-2122 % Survival < 100 100 N/A 15.69% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.56667 0.40000 0.70000 0.08819 0.15275 26.96%

% Survival Detail

Conc-%. Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.60000 0.40000 0.70000

Analyst000-092-.101-1



Comparisons: Page 1 of 
Report Date: 16 Feb-06 3:08 PM
Analysis: 02-6442-2122/61 54207ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 10-4312-1695 10-4312-1695 16 Feb-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Angular(Correcled) <100 100 N/A 15.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.05)
Control Sod 100 4.39424 2.13185 0.0059 0.19166 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.2341103 0.234110 1 19.31 0.01174 Significant Effect
Error 0.0484969 0.012124 4
Total 0.2826072 0.2462346 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Rallo F 8192392000 199.00000 0.00000 Unequal Variances
Distribution Shaplm-Wilk W 0.87536 0.24842 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.56657 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572

Graphics

1.o s is
0.0

as--

0.00 -------- --- - - - ------------

5 t 0.5.

a.3A

0.0

0 100 -1.0 is 0.0 as 'O L5

COc-% Rankias

CETISM vl.1.2rev
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CETIS Test Summary
Page 1 of I

Report Date: 16 Feb-05 3:09 PM
Test Link: 01-8258-7180/B154208cea

CETIS v1.1.2revi

-18-
Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 18-5411-2771 Test Type: Nemalode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source; In-House Culture
Setup Date: 02 Feb-0s 08:50 AM Brine:

Sample No: 15-5450-055 Code: B1542-08 Client:
Sam ple Date: 28 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 66d 8h Station:

Comments: J10LJ5. E289701

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
17-2393-1486 % Survival 100 >100 N/A 12-65% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.80000 0.70000 0.90000 0.05774 0.10000 12.50%

% Survival Detail

Conc-% Control Type Repi Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.90000

Analyst: S-000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:09 PM

17-2393-1481B1 54208cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8258-7180 01-8258-7180 16 Feb-06 3:09 PM CETISVI.1.2

Method Al H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 12.65%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sod 100 1.78704 2.13185 0.0742 0.15897 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 0.0266382 0.026638 1 3.19 0.14846 Non-Signiflant Effect
Error 0.0333653 0.008341 4
Total 0.08000343 0.0349795 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(I.01)
Variances Variance Ratio F 5636288000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0,84832 0.15255 Normal Distribullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.80000 0.70000 0.910000 0.10000 1.11578 0.99116 1.24905 0.12916

Graphics

Mes --....---...----.--- .. . Rai-0.7 0.05-

CAC

0. C

0.I
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Approval:Analyst: $ODD-D92-101-1



CETIS Test Summary
Report Date:
Test Link:

CETIS~h v1.1.2revl

Page of I
18 Feb-08 3:11 PM

03-7488-54921 54209cea

-20-
Analyst 13, Approval: _

Nematode 24 hour Acute test CH2M Hill

Test No: 16-2208-0421 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Cemnorhabdilis elogans
Ending Date: 03 Feb-05 08:35 AM Dil Water Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 07-3184-0122 Code: 81542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 55d Sh Station:

Comments: JIODT, E295301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-5863-3854 % Survival 100 >100 WA 18.94% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maimum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.00000 0.00000 0.00000 0-00%
100 - 3 0.76687 0.60000 , 0.90000 0.05819 0.15275 19.92%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.60000 0.80000 0.90000

-

WO0-092-.101-1



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 16 Feb-06 3:11 PM
Analysis: 04-5863-3854B154209cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 03-7488-5492 03-7488-5492 16 Feb-08 3:11 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance t Two-Sample C > T Angular (Corrected) 100 >100 1 N/A 18.94%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Daclsion(0.05)
Control Sed 100 1.59353 2.13185 0.0931 0.22514 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0424816 0.042482 1 2.54 0.18826 Non-Significant Effect
Error 0.0669179 0.016729 4
Total 0.10939945 0.0592110 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1130419000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.88641 0.21226 Normal Ditribution

Data Summary Original Data Transformed Data

Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Contol Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0-00016
100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.86608 1.24905 0.18292

Graphics
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0M4 , I' fODE TOXICiTY TEST SOIL QUALITY AND TEST CHANL.lR ASSIGNMENT DATA

Client Hanfbrd Tech. o H Ms AT 24 Hmrs OT Beginning, Date n 13- (a Time OR"30
Sample Description see below Time OHrs QF)FO 24 His 0 Z 30 Ending, Date 2--I q-Ok Time 09 30
Test SpecisCawnorhabds elerans ID#: Nem 00 2

Comments:
Lab ID Soi pH Soil % Moisture Soil Tern e (IC)

0 hr 24 hr 0 O hr 24 hr All test sois were dried duing sampling procas.

LAb Control - Lo S Each test Ohanber has 233 g dry wt. soil+ 0.93 ml Milli-Q water_(40% of sry wt).

E274801 7- ( Y . ? 9 low Samples hydrated 7 days prior totest initiation.

E280101 7. 5 2.\ . 7.V- _

E283101 1. '2- . z,

E284601 S . -

Chamber Chamber Chamber
Lab ID Field ID Eplicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A I B284601 T~"*"4 A 13 0
Lab Control 70 grade Silica sand B 14 B284601 B 8
Lab Control 70 grade Silica sand C 4 5284601 C 10

E274801 3e oti'f A II
E274801 a 4Satd B 15
E274801 C 3
E280101 1uPov,irwo.vC paI , A 2
B280101 7"B7iuov B 5
E280101 bsN-U C 6
13283101 10por5 A 12
E283101 B 7
E283101 C 9



~MHII / NEMATODE TOXICITY TSTSRVAT DA

Client
' ampie Descrip
Lest Species:

Test Initiation:

tion
Hanford

Lab I#: see Assignment Data sheet
Beginning,Date 2-13-0. Time QA36
Ending,Date 2-H-f-0(a Time 0 83c

Caenorhabditis ekegans ID#: Nem Or %

Tech: Tech: A f Time: o93 o Test Termination: Tech: Tech:

Start # alive # dead
Chamber Count found found

Number 0 24 hr 24 hr

1 10 1

2 10 6 0

3 10 9
4 1o

5 to \

6 .10 

7 10 0 0

8 10 00 1

9 10

10 10 9-

11 10 0

12 10 -7 2-

13 10 35
14 10 1 0

10 ' T

Comments:

Time: oSO

Comments:

-23-

Start n alive # dead
Chamber Count found found
Number 0 24 hr 24 hr

16 10

17 to

IS 10

19 10

20 10

21 to

22 10
23 10

24 to

25 10

26 10

27 10

28 10

29 10

30 10

f-WMI-41/1 NEMATODE TOMCITY TEST SURVIVAL DATA



CETIS Test Summary Report Date:
Test Unk:

CETIS"' vl.1.2revI

Page 1 of 1
16 Feb-06 2:52 PM

04-9560-243G1154201cea

-24-.
Analyst: - Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 05-4016-1968 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdltis elegans
Ending Data: 14 Feb-06 08:30 AM Dil Water: Source: In-House Cullum
Setup Date: 30 Jan-05 10:30 AM Brine:

Sample No: 18-1426-8954 Code: 01542-01 Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 91d 10h Station:

Comments: J10OW4. E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
16-8964-2763 % Survival 100 >100 N/A 0.00% Equal Varfance t Two-Sample

% Survival Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.90000 0.00000 0.00000 0.00000 0.00%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.90000 0.90000 0.90000 '2

OOM-92-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

CETlS' v1.1.2revI

Page 1 of 1
16 Feb-06 2:52 PM

16-8964-2763/B154201cea

-25-
Analyst 3 Approval:

Nematode 24 hour Acute test CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyzed Version
% Surival Comparison 04-9550-2438 04-9550-2436 16 Feb-06 2:52 PM CETiSv1.1.2

Method Alt H Data Ttansform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C > T Angular (Cormeted) 100 >100 1 N/A 0.00%

Group Comparisons
Control vs Cone-%. Statistic Critical P-Value MSD Decision(0.05)
Control Sad 100 0 2.13185 0.5000 3E-08 Non-Slgnilflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0 0 1 0.00 1.00000 Non-Signlficant Effect
Eror 1.776E-15 4.44E-16 4
Total 1.7764E-15 4.441E-16 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(.01)

Variances Variance Ratio F 1.00000 199.00000 1.00000 Equal Variances

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sad 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016

Graphics

. 1,0.
-.--------------------
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0Ao 0.+
0.3
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OOD-092-101-1



CETIS Test Summary Report Date:
Test Unk:

Page 1 of I
16 Feb-0 2:55 PM

07-1342-3910B1 54202coa

-26-
Analyst I>- Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 10-8949-0572. Test Type: Nematode Suvival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenortbabditis elegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 07-307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 97d 8h Station:

Comments: J100V4. J10DV5, J10DV6, J1ODV7, J10DV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
01-5013-5976 %Suivivat 100 > 100 N/A 7.58% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0100000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

U Survival Detalf
Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.90000 0.80000 V

000-092-101-1 CETISw v1.1.2revl



Comparisons:
Report Dale:
Analysis:CETIS Analysis Detail

Page 1 of I
16 Feb-0 2:55 PM

01-5013-5976/B154202cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survval Comparison 07-1342-3910 07-1342-3910 16 Feb-06 2:55PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

AND VA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003358 4
Total 0.02684637 0.01B779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2287528000 199.00.000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sad 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 .0.05774 1.15445 1.10715 1.24905 0.08192

Graphics

1. 01
0f9 a 0.08

0-7

0&1

0.0401
10 .5 -1.o -11. 0.0 0.5 2.0 13

Cc-% makth

CETISw vl.1.2revi
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CETIS Test Summary Report Date:
Test Link:

CETIS' vi.1.2evl

Page 1 of 1
16 Feb-06 3:00 PM

01-5976-7512/B154203cea

-28-
Analyst: Approval:

[Nematode 24 hour Acute test CH2M Hill

Test No: 13-3323-9275 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM Dii Water: Source: In-House Culture
Setup Date: 13 Feb-06 0830 AM Brine:

Sample No: 15-5457-5144 Code: B1542-03. Client:
Sample Date: 14 Nov.05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 91d Sh Station:

Comments: JIODT8, E283101

Comparison Summery

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2471-08B4 % Survival <100 100 N/A 8.07% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Contol Sed 0.90000 0.90000 0.90000 /
100 0.70000 0.80000 0.70000 -

000-092-101-1



Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:00 PM
Analysis: 05-2471-0884B1 54203ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Survival Comparison 01-6976-7512 01-6976-7512 16 Feb-063:OOPM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C> T Angular (Corrected) <100 100 N/A 6.07%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sad 100 5.67000 2.13185 0.0024 0.08243 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0720895 0.072089 1 32.15 0.00477 Significant Effect
Error 0.0089694 0.002242 4
Total 0.08105894 0.0743319 5

ANOVA Assumptions

Attribute Test Statistlo Critical P-Value DecIslon(0.01)
Variances Variance Ratio F 1515175000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control lype Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00018
100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697
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CETIS Test Summary Report Date:
Test Link:

CETIS" v1.1.2revl

Page 1 of 1
16 Feb-06 3:02 PM

10-481-1341/154204cea

-30-
Analyst: Approval:

[Nematode 24 hour Acute test CH2M Hill

Test No: 04-3389-1423 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Casnorhabdills elogans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source: In-House Culture
Setup Dale: 13 Feb-06 08:30 AM Brine:

Sample No: 09-5315-2344 Code: B1542-04 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
SampleAge: 90d 8h Station:

Comments: J10DV2, E284601

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSO Method
09-5921-2719 % Survival 100 >100 NIA 7.58% Equal Variance I Two-Sample

% Survival Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 D.90000 0.9000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.80000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 18 Feb-08 3:02 PM
Analysis: 09-5921-2719/8154204cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survval Comparison 10-6481-1341 10-6481-1341 16Feb-063:02PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Conected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02684537 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(b.01)
Variances Variance Ratio F 2267528000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Surmmary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.08192
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WASHINGTON HANFORD CLOSURE CROSS REFERENCE

DATE SDG CLIENT ID SAMPLING LOCATION

10/31/2005 E2748 J10DW4 600-131

11/08/2005 E2801 J10DV4 PIT 23

11/14/2005 E2831 J10DT8 Upland Backfill Elevated-100-F-2

11115/2005 E2846 J10DV2 Upland Native Reference-Central Plateau

11/1512005 E2847 J10DV1 Upland Backfill Low-116-DR-1&2

11/1612005 E2857 J10DV3 Upland Native Elevated-JA Jones

11/21/2005 E2877 J10DVO Riparian Elevated-Site # 3 Upriver 100-D

1112812005 E2897 J10LJ5 Riparian Low-Site # 10 Downriver 100-D

12/06/2005 E2953 J10DT9 Riparian Reference-Site # 13 Vemita Bridge

-32--
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CkMHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client QA /QC
Sample Description
- Species: -

Cu as CuCIxH20
Coenorhabdills eeras

Lab [DY: B oyl.p%
ID#: Nem Obt

Beginning, Date 1-2 3-06
Ending, Date /- 2,Y- 0,

Time /3_30

Time tj*.0

Test Initiation: Tech: Tech: NT

Comments:

Time: /330

Start #alive #dead
Chamber Count found found

Number 0 24 hr 24 hr

1 10 L) c7

2 10 b t
3 10

4 10 I o

5 10 0

6 10

7 10

8 10

9 10 (0

I0 10

'I 10 0

12 10 ' 5

13 10

14 10 0 0

15 10 0 0

Cusum Chart Limits

TestTermination: Tech: Tech;

TaSk Manager ) 5

$ZU to i7-0Z k Project Manager

QAOfcer

-34-

Time: Ij3o

e1 5'n

Survival



a CWW -ODE TOXICITY TEST SOIL OUALITY AND TEST CHA 'R ASSIGNMENT DATA

Client QAIQC
Sample Description sec below

Test Speci Caenorhabditis elegans

Tech. 0Hrs W J
Time 0 Hrs 1330

14Hs 11nT
24 Hrs 11T)

Beginning,Date -2-3-0i Time 163Z
Ending, Date ) -2-{- o(0 Time L /3:1

1D#: Nen

Lab ID K-Medium pH % Moisture Temperature (c) Comments:
U01 24hr Ohr 0hr 24hr

Lab Control 5. 5' 5.7 NA 11.9

10 mgIL Cu 5.2- 5. D NA f _ _ 1

50 mg/L Cu 5. Z_ q. b NA 200 __

L00mg/LCu 5 0 NA 20 - I

250 mg/L Cu '. NA -20-1

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

LabControl K-medium A 15 250 mg/L Cu A 7
Lab Control K-medium B 10 250 mg/L Cu B 13
Lab Control K-medium C 4 250 mg/L Cu C 8
10 mg/L Cu A 5
10 mg/L Cu B 14
10mg/LCu C 1
50 mg/L Cu A 2
50mg/LCu 8 3
50 mg/L Cu C 6 -

100 mg/L Cu A II
T mg/L Cu B 9

100mg/L u C 12



Page 1 of 1
Report Date: 26 Jan-06 2:57 PM

CETIS Test Summary Test Link: 18-9490-96 MSrcea005

Nematode 24 hour Acute test CIH2M Hill

.est No: 03-9544-7078 Test Type: Nematode Survival Duration: 22h
Start Date: 23 Jan.06 01:30 PM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 24 Jan-06 11:30 AM Di Water: Source: In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:

Sample No: 13-1507-4495 Material: Copper Client:
Sample Date: 23 Jan-06 Code: 18033-08 Project:
Receive Date: 26Jan-0602:55PM Source: Reference Toxicant
Sample Age: 14h Station:

Comments: as CuSO4x5H20

Point Estimate Summary

Analysis Endpoint % Effect Conc-mgL 95% LCL 95% UCL Method
07-3093-8444 % Survival 50 98.16186 87.39882 142.9662 Trimmed Spearman-Karber

% Survival Summary

Conc-mg/L Control Type Reps Mean Minimum Maximum SE SD CV
0 Diluton Water 3 0.96667 090000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
50 3 0.63333 0.60000 0.70000 0.03333 0-05774 9.12%
100 3 0.56667 0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 DAM000 0.11547 020000 100.00

Survival Detail

Conc-mgfL Control Type Rep I Rep 2 Rep 3
0 Diluin Water 1.00000 0.90000 1.00000

0 1.00000 1.000WO 1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.6000 0.50000
250 0.00000 0.40000 0.20000

000-092-101-1 CETIs vl.1.1 revC Analyst: _>__ Approval:



Spearman-Karber: Page1 of 1

CETIS Analysis Detail
Report Date:
Analysis:

26 Jan-06 2:57 PM
07-3093-8444/rceaOO5

Nematode 24 hour Acute test CH2M Hill

indpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Trimmed Spearman-Karber 18-9490-9699 18-9490-9699 26 Jan-06 2:57 PM CETISv1.1.1

Spearman-Karber Options Point Estimates

Threshold Option Lower Threshold Trim A a EC50ILC50 95% LCL 95% UCL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16188 67.39882 142.96620

Data Summary Calculated Variate(AB)

Conc-mgl Control Type Count Mean Minimum Maximum SE SD A B
0 Dilution Water 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30
100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30
250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30

Graphics

, .
0.90
0.0
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0.1
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Ceoc-malL

CETISw vl.1.1 revC
-37-

Approval:____Analyst:000-092-101-1
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-3 PaP I of I

Collector Comoany Contact Teleohone No. Protect Coordinator
L COLLOM JOAN KESSNER 3754688 KESSNER, JH PrIceCode 8L Data Turnaround

Prolect DesimastIon Smanpliges Location SAF NO,
100 & 300 Amc Component of the RCBRA - Incremental So 600-131 RC-051 - ir Quality ['1 45 Days

Ice Chat No. . Field Losbook No. COA Method ofShioent
IE1-1596 BESRA56520

Shinned To Offsit Procerty No. Bil of Ladi/Air BM No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation N

Special Handling and/or Storage Type of Container

NONE No.efConainer(s) I

Volume

SAMPLE ANALYSIS STm

* Sample No. Matrix Samle Date Sam-e Thus i .A ___

Twove- TfNif SOIL lo-31-OS 1 530 x
JM eas SOIL

Jaa9Wi-SOIL

il10B~eSOIL

S N SSilga/Print Names SPECIAL INSTRUCTIONS Matrix *

D1k"0bbW0 ' BySwoDdoIn Dateflne

Neigihe~feovdm atfke RemeindByfmardla SI.FAA
-=-- W/K-f-

Rewl-/is>Pd y(eDnyed Fmm DatD422: ReoibdnBcSct Idn DC-6 (o9 A0A

ReIiquisbSdBy/Rrmvedi-m DOa/Th"i Remind BySkumdln Tl'e" .im'

Ritsquuishdly/RntewdFrom Dawerrkm Recwivad By/Seed In Dattrrime

LABORATORY RemeinedBy Tide D31eflime

SEC-ION
IFINALSAMPLE DispsiaIMelhmd DikpowdBy Datefrknm

RPOSITION
13k-EE-011 (0/29/200)



I Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REOUEST RC-O51-4 Papr I or 1
Coljetor Conmany Contact Tleos N.. Prolect Coordinator

L COLLOM JOAN KESSNER 375468 KESSNE, Prim Code 8L Data Turnaround

Proiect Desenation Samoliat Location SAF No. Air Quality [- 45 Days
100 & 300 Area Component of the RCBRA - incremnernl So PIT 23 RC-051

Ice Chest No. Field LoEbook No. COA Mthod of Shipmont
EL-1596 BESRAS6520

Shined To Offdte Property No. Bill of Ladinr/Air Bill No.
CH2MHILL AO6_15-

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation N. Nom

Special Handling and/or Storage Type of Container

AONE . No. of Containr(s)

volume 0: 00Cr

SAMPLE ANALYSIS - "'

ASId E172

Sample No. MW& Saple Date Saple ln.

J10DV4 SOIL i-'- o9 \ 0 -

J1ODV5 SOIL

J100V6 SOIL

J10DV7 SOIL

J10DV8 SOIL

. CHAIN OF POSSESSION Signfprint Names SPECIAL INSTh coNs Matrix
Rol Iished eFrom U Darime Received By owdtid Datefme Thiscai custod f fieedoldms trusotbkSeWonleed sailsolheCH Hill

ReDa ByMnvid D0'rime Received Bytomed I DCTWe (I) Paiwldce Size (Dry Sieve) -D42Z, Moisto Contont - D2216 TOC- 9060 pH (Soil). 9045; n-si".
NitqegbyKjeldld. 351. Ammonia - 350.3; IC Anis -300.0; Percent Solids W-War

Relinquished By/Renod P. DaWir'ime Remicvd BySored In Date'rime A-

Rrinq.ised BWRernvedFfl D.e/iam Received BydSioed [ DwIu:T Tt.

Rdliaqsished B3yRemoved Fmm Dayesm Received BySiwred In Daaef-ime

Relinquished By/Reemovd From Dbt By/Stord in Daterffie

LABORATORY Received By Weid Datecnimc
SECTION

ALSAMPLE DiWposal Melod Dposed By Dwlx/im
POSITION

BHI-EE-01 1(08/29/2005)



Washington Closure Hanford CHAIN OFCUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 P4C I of I
Collector Comnani Contact Telenhonc No. Proicet Coordinator

L COLLOM )OAN KESSNLR 3754689 KESSNER.JH Price Code 8 Data Turnaround

Prolect Desirnation smolluf LocAtIon SAFNo. Air ualit 45 Days
10D & 300 Aru Coqonnt of the RICURA - Incrnmemal So Upland Backlill Ievated-IOO-F-2 RC-051

Ice Chest No. Field LoEbook No. COA Method of Shinml
EL-1596 BESRLAS6520

Shipnid To Offshe Pronr No. Bill of Ladina/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE I1A7.ARDS/REMARKS
Potentially Radioacive. Preservation

Special Handling and/or Storage Type or Container

NONE No. of Conainer(s)

Volume l O

Sah..,tOoIh S"ipl.
Spcil Tkicy

SAMPLE ANALYSIS sail'"

ASTM E2172

Sanple No. Matrix * Sample Date Sample Time . ;. -- -

4100T8 SOIL F 'z I

CHAIN OF POSSESSION ign/PrintNames SPECIAL INSTRUCTIONS Matrix*

,wrA19P.Aktle Si.e (Dry S;.w). D42 0osueCotn 2216: TOC -.906&; PH!(o4- 01
/mgen by Kjeldal - 351.2; AmnuTia-35.3: IC Anions -300.0; Percent Solids sorSA te Slt - Moi. Conten SoiI)-9045:

d Tcivd BySocd in DaIkThic
R.e $,bo-d. fl -0

Relhnqushtd ByiRtimoved Frm Dtc I. Received BySiurd In DatemiImA

Relinquished Blyfteaovcd Fmfl D criTm Received flyfSmod In Datedrim, M.V

Relinquished By/Rcnwtd Fnu -u-idine Received BySoaed in DtlefFunt

Relinquished By/Renoved imn DWrrtime Received BySored In Daol/The -

LABORATORY Reeived11y Title DawTime
SFPTION

FIN SAMPLE DisixwnMeiled Disposed By Daw/in
DI 1OTfliON

BHhEE-01 1(08/2912005)-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 NPg £ of -
Collector Commany Contact Tdlenhone No. ProiectCoordluator

L COLLOM JOAN KESSNER 3754688 KESSNER JH Price Code 8L Data Turnaround

Proicet Desifnrtion Samolina Location SAF No. Air Quality 45 Days
100 & 300 Area Component of the RCBRA - Increnenut So Upland Native Reforence-Centrml Plateau RC-051 -

IceChestNo. Field LoebookNo. CNA Method of ShiAzment
EL,1596 BESRAS620

Shiwped To Offsite Property No. Bill of LadinwAir Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Pr irvaion

Special Handling and/or Storage Type of Container

NONE No. of Container(s)

Volume I0O8g

ScihUI(iHSO ?oI=h

Speci Toddiy
SAMPLE ANALYSIS c e E

ASThEZr?2

Sample No. Matix Sample Date Samplerime .- ;f 9 : *i 4 .-
J10DV2 SOIL It-S 5 o.oo 4 -

CHAIN OF POSSESSIO , Sign/Print Names SPECIAL INSTRUCTIONS Mauix

Relhquisbed By/Reaved Pin Received BStoted In Date/fime This Chin of cwody form documents dt aat orbelk reld collected soils to Ith CH2M Hill
CCorvallis laboratory fo incrarnema pwnartion and aliquoling. .0I 1A L f,, IA',30 M

ft pm , D wrfi,,. Rr'( Panictc Size (Dry Sieve) - D422; MoistrIe Coment - D2216;'TC - 9060: pH (Soil) - 9045; Sl-s .

.A jI. u by teadkhI - 351.; nanomia .350.3 IC Anis .300.: Perceg Solid, w..

Reling.W Byrltanawdim Dalcdin By#SNMWdin Dudrium

Relinquield By/iepved Fmm Date/in ftCCidBy4'SIId i DateMrws / 3 T onz

Relinquished By/Renmvd FPm, DaIrThito Received By/Sioed In Date (rm7

Relinquished By/Reired FPun Dalerfin cived BrStornd lo Dsetriim

LABORATORY Received By Title Dalta'1ne
SECTION

FIN4LSAMPLE DisposalMetod Disposed By Doterime
~IO ITIOr4

-011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OS-12 P.. I or i
Collector Comoany Contact Telephone No. Protect Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER.JH Pc45Codc BL Data Turnaround

Proicci Designation Sampline Locaton SAF No. Air Quali4 y100 & 300 Area Component of [he RCBRA - Incmental So Upland Backfill Low-l6-DR-1&2 RC-05 I
Ice Cliest No. Pield Loebook No. COA Method ors hinment

EL-1596 RESRASGS20

Shioncd To Omusite Prooerty No. Bil of Lading/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservatim

Special Handling and/or Storage Type of Container

NONE No. of Container(s) I I

Volume

Seknan(ni) SP"law
Special Txckiy

SAMPLE ANALYSIS r a 4

ASP* U '71

Sample No. Maix p SampleSapl Dane So -- T

JIODVI SOIL -1545 Q0atoj _

CHAIN OF POSSESSION Sign/Priat Names SPECIAL INSTRUCTIONS Matrix*
isC jelled Dflytt v ft CbA Reed Dy'S in Daterime Tis chuin of esody farm donmeKs die frnskrorbuk field collectedsos to die CI2M Hill

I 3z> ;7 Corvaie laboniory (wt wev'winhal swepsnin ad akiqootmg.

quished 8y.R Fd ru Date&Inri R. (1) Panicle Sie (Dry Sicve) - 0422: Moistare Conien -D2216: TOC -4060 pH (Soil) - 9045; s-s1dr
0I- c6 NMTenm by KjeldiI-351.2: AJnooloal-350.3: IC Anions-300.t; PereenSolids

Re iu ied Oy1imoiowd Frm D Inr f BtSlo n Daief/1 C

Relinquished OrRenhovd Fmm DatciTma Received BySaored In Dale/rum

Relinqushhcd O y&enaoved m o, Dalekfrie Rtceived Btiorcd 1" Da "'rT's

Relinquished 9yltcroved Flma Daze/rins Received BfjSwned In DaleraTime

LABORATORY Received By Title ormCine
SECTION

FINAL SAMPLE DispOnlMthod Disposed By Date/fine

DISJ'OSITLON

SHI. 1I (08/29/2005)
I I



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 lpe . of ±

Collector Co'mnnv Contact Telcohone No. Proiect Coordinator
L COLLDM JOAN KESSNER 3754689 KESSNER, Ji Price Code 8L Data Turnaround

Proicet Desienation Samotin Location SAY No. Air Quality - 45 Days
100 & 300 Area Component o1 the RCBRA - Incremental So Upland Native Elevaed-JA Jones RC-051

Ice Chest No. Field Lozbook No. COA Method o1 Shipment
EL-1596 BESRA0520

Shioned To Ofisite Proerty No. DIN of Ladinl/Air Bill No.
CH2MHIll_ A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE .Preation

Type of Container
Special Handling and/or Storage
NONE No. of Container(s)

Volume

SAMPLE ANALYSIS sa elSHodE

ASTld B17

SamplNo. Mrix Sale tkie Sanerune -

J10DV3 SOIL

CHAIN OF POSSESSION Sign/Prit Names SPECIAL INSTRUCTIONS Matrx.*
jshgj pm Datdre ' ti Reccived This chin olcustody rnn docummns to trnsferofblk ield collected sois to the C12M Hitl

a SCOomifs laboratory ror ncewneuu pnepomiw and alkiquciq
30415D- ceivedDl (1) PaTicle Size (Dry Sieve) - D422 Mo ,u Coant - 02216; TOC - 9060 pH (Sw!) - 9045;

.________ 0, #_. /f O __'' N/Cg by Keldah - 351.2; Amienia - 350.3; IC Anions - 300.0; Perceat Solids W-fR

ReizxqpishedBy/crnewedFim iterim eceived By WIO Deae/r . A-ijbb -. ~ sO DSD S1f

Relinqutished Sy/Ramoved rpyni DW.cMn- R.&Wve By/5Sord 1. DaiTi/nm T- i a

RiNquisled By/Removed FjmDwn ~ m Received Byr~ford it Ducr/i'mx

LA130RATORY ReevdBy Tkdk Datcrriffl
SECTION

Fk L SA MPL E DisposxwMediud Disposed By Dalorrimi
POSITION I

Ell-EE-011 (0&/29/2005)



SWashingtun Closure Hanford CHAIN (H? CUISTODYf/SAMT. TNlV ~nnrwr RC-OS1-11 Pane I of j
Collector Comnany Cojact Telenhone No. Proiect Coordinator

L. COLLOM JOAN KESSNER 375-4688 KESSNER, JH PriecCode 8L Data Turnaround

Project Detsienation Samollan Location SAFNo. 45Days
100 & 300 Area Conmonent of Ihe RCBRA - Incremental So Riparian Elevated-Site #3 Upriver 100-D RC-051

Ie Chest No. Field LoabwOk No. COA Method of Sklomunl
EL,1596 BESRAS6520

Shiwmed To Offlite Provutv No. Bill of LadheJAir DIU No.
CH2MIILL A060151

POSBESAMPLE UAZARDSIREMARKS

NONE Preservation

Special Handling and/or Storage Tyeo C ar
NONE No. of Container(s)

Volume lows -or 1-r

s e c)N. SdIPlan
specia Td*y

SAMPLE ANALYSIS ASTME BIM

ASIM 21721

SampleNo. Matrix SapiweDate SV.lcrim. - .. -: -

J10DV SOIL l-tv - 1(' 0 I

CHAIN OF POSSESSION Sigo/Prilt Names SPECIAL INSTRUCTONS Matrix a
Reih ByRegoved Frown Receil B)#Swmd In Daftfr This chain ofsdody, form docames dh de nrInseroarbulk lied collecld soils to the CH2M Hill

Clurw-m 1-volabf r.11IIy.frbinus.m naI prcprixonn.d alquxhq,

Fom - Dq ar- (I) Patlicle Size (Dry Sewe) - D422: MoistureCordent - D2216; TOC - 9060. pH (Soil) -9045; swp

M n0 // N tn by KcIdal - 351.2; Anumehs -350-3; IC Aioms - 300.0 Pccni Solids - r
Minq By/Ramc Fungi s iced 1.W AA

Relinquished 0y/Renved rie DSWTini Rceived By/Sred Is D ne/Tim,

RcinqiWhhed By/flrnoed From Ditrrn Received BytStrod In Nfrkiit .o

Relinquished By/Renoved From Daftri, Receivnd ByStored In Daitrinua

LABORATORY Received By Datcr
SECTION

FIN4L SAMPLE Disposal Medhod Disposed By Dalrie
D iOSITION

BHI4E-0 W29/2005)

/



g 1
Wssluiagton Closure Hanford CHAIN 01F CUSTODY/SAMPLE ANA LYSIS REQET RC-051-20 Page 1 or 1.

Collector Comoanv Cosaet Teleohone No. Proece Coordinator
L. COLLOM JOAN KESSNER 3754688 KESSNER, JH Price Code 8L Data Turnaround

Proiect Designation Samolinu Location SAF No. Air Quality 45 Days
100 & 300 Area Component of the RCBRA - Incremental So Riparian Low-Site#W Downriver 100-D RC-Q51l -

lee Chest No. Field Loebook No. COA Method ofShinmcat
EL-1596 BESRAS6520

Shinnod To Ofite Prowert No. Biii of LadinW/Air Bill No.
CH2MMNLL _-A060151

POSSIBLE SAMPLE HAZARDSIREMARKS

NONE Prwrvaion None None

Special Handling and/or Storage Type or Container w PI

NONE No. of Conlalaer(s)

Volume L0 40W&

see item sdeII
SpediS Toniky

Inimamuces ASiM E2963
SAMPLE ANALYSIS Sa Nnode

*o%c.( 1vi'ASN 92172

Samipe No. Mrx * Sample Dam Sample Time - . '

Jiou5 SOIL :I-z.S-cJ A

CHAIN OF POSSESSIQN I Sign/Print Names SPECIAL INSTRUCTiONS Matnx

Rahed B ce BlUTtered DnDRednme This hein of eSody forn docmies ahe irauser ofbik field collected soils to the CH2M Hill
YO-infltsifor 9o-tm-O 5 d't //3C and / ''''"' ''p"la'" ''quo""r''"n"I"

Rebiq d BRearved ftA D:0TMIe Received B In De/IThm (1) Paricle Size (Dry Sieve) -D422; Moisue Cntei - D2216; TOC - 9060. pH (Soil)- 9045: mo.
Nitugen by Kjeldalhl 351.2; Anaonis - 350.3; IC Anions - 300. Perces Solids W-V "

RefwquiWhed Dyikewmmed Fmin Darriole Received BySierA In Date/iTne A -A*y 0 .

Reltqwihed Bteiinved Fiorn Dae/Tne Eecaeed ByDaS In DaIiimW

Relnqusbed DyRetmmved Fm DaueTin Received R ou'd In Dagetle

Redfqashed Dfluwd From Do1fInve Reeshedn BylUoteed In Dmsmeflrne

LABORATORY ReceIved By Tide DtelTine

SECTION

FIDL SAMPLE 1Dips1 MCAd

BHi-EE-0 3/29/2005)

Disposed By Date/lion



Washinaton Closure Hanford

£: yA7j -,

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
62fz63Z

RC-OS1-6 jfuz, I of I

BHIjEE-0 /29/2005)

Collector Company Contact Teleuhone No. Project Coordinator
L CLLDM JOAN KESSNER 37A-4698 KESSNER, JH Price Code 8L Data Turnaround

Proict Deularation Salnie Location SAFNo. Air Quality [, 45 Days
100 & 300 Ara Component of the RCBRA - increanai So Riparian Refermnce-Site#13 Vemita Bridge RC-051 - '-''

Tee Chest No. Fild Loebook No. CAMethod of Shiwnent
EL-1596 ESRAS52

Shined To Offaite Pronurty No. Bill of Ladine/Air Dill No.
CH2MHILL A060151

POSSIBE SAMPL HAZARDS- MARS

NONE Normaoom

Special Handling and/or Storage TypeofContainer
NONE No. of Container(s)

Volume

spaois Todeiy

SAMPLE ANALYSIS
- ToA*h

ASTIR 217

SampicNo. Matrix ' Sawple Date Safple Time . . . .-

J10DT9 SOIL IZ-(--05  16'.0 X' X

CHAIN OF POSSESSION Sign/Priot Names SPECIAL INSTRUCTIONS matrix

Relui dByRen1Fmo Doie/Tmd BtSIcfdDaw/m This chin oftusody frm docomM, Ike ftaser of buk field coeeed soils to the CH2M Hi1
.Mt. 

Cwrvaflis laboualiy hr imcrnwdl prtpaas and alquodng.
a Receied In Datdo (I) Patti e Si(DhySieve)- D422; Moist MeContent -D2216;TOC- 9060: pH(Soil)- 9045:;

" /)aL.- r42. , 1ihogen by e4ddhl - 351.2; Ajimooah - 350.3: IC Anos - 300.0, Percent Solids

isdSBy/Rentvd~o Datwrmta asevd i. Daritn AM

Rlinuquishod Wf nw uo Daoe/r1mz Recalid diy/SMoted to Dawe/ime T-r.,Atet a-t-t.r1 1w.,;

Ralinqaithatd Byltemed Fom, Dadrime Recid By/Stmed to Dte/innx

Relinquieid By/Removed Fan Ddrim oleei'ed By/Switd I Datdflim

LABORATORY Received By Title Dm

SECTION

FPIKLSAMPLE DispsAdMehod Disposed By Date/Tlme

mAPOS MON



W CH2MHILL
,,11 Applid &iScas Labor"

CH2M HILL

Applied Sciences LabomTfoy

2300 NW WckkA Elvd

Civot3 OR

97330-3538

P-0- BM 428

C~roIot OR

97339-0424

Tel 541.752A271

Fox 541752.0276February 6, 2006

Washington Closure Hanford

336761.AO.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2953

Joan Kessner/WCH:

On December 06, 2005, 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 encountered 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
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,

Elizabeth Tepper
Analytical Manager

Enclosures

e 7q.02122

4 4'
FEB 2006

00

PAGE 1 of 75



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2953

Date Time
Sample ID Client Sample ID Collected Collected

E295301 J10DT9 12/06/2005 16:00

-2-
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IILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

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

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the-actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confirmation analyte result recoveries do not match.

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

R 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.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

U3 The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

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

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

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and net quality control criteria. The presence or absence of the analyte cannot
be verified.

GAREPORIS\CLP Data Qualiflcts.doc



AMMONIA
METHOD EPA 350.3

-5-



CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3 Batch No.: E2953

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 336761.AO.Z Z

Prime Contractor.:

L. Holding Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Snike/Matrix Spike Dunlicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Snike(LCS)
All acceptance criteria were met

E. Duplicate Samnle(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exccotions:
None.

III. Sanmlinz Eauinmcnt:
None.

IV. Documentation Exceptions:
None

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 fir 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.

: 5 4 Kcy Date: 1 .

Date: 122LD 9

Reported by

Reviewcd b:

-6 -



SAMPLE DATA
SUMMARY



1A-WC - -

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

m1ODT9

sDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAS/CVO

Lab Sample ID: E295301

Date Received: 12/06/05

fl060119-1S!00-22953-W FORM I GEN CHEM -8-

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Ammonia-N 0.541 2.03 6.17 mg/kg 1 1.007 G E350.3 12/20/05



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1220

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1220

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Amrtonia-N 0.534 2.00 1.29 B mg/kg 1 1 0 E350.3 12/20/05

FORM I GEN CHEM -9--ET06022-16%17-E2953-W



QC DATA
SUMMARY

-10-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 122005NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 12/20/05 10:00

Concentration Units: mg/L

£1060119-lB:O0-l53-w

Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N 0.10 150 1.0 96.3 10.0 40.2 100 -16

FORM II GEN CHEM E35 3_



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 122005NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 12/20/05 10:00

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Ammonia-N LNR 0.9999

E31fJMr6so29-is00-92953-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2953

Analysis Method: E350.3

Concentration Units: mg/L

Second Source ID: ICV-1220

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 122005NH3

Comments:

FORM II-B GEN CHEM3T060123-16:D1-2953-W

Analyte Expected Found %D Q

Ammonia-N 1 0.938 -6.2



GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2953

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 122005NH3

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 122005NH3

CCV #1 ID: CV1-1220 CCV #2 ID: CV2-1220 CCV #3 ID: CV3-1220

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
AnmfOnia-N 0.1 0.102 2.4 1 0.966 -3.4 1 0.915 -8.5

COMMENTS:

FORM II-A GEN CHEM
lO6OflS-I:OO-329- 



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

WE-1220

Lab Name: CH2M HILL/LAB/CvOSDG No.: E2953

Analysis Method: E350.3

Initial Cal ID: 122005NH3

Matrix: (Soil/Water) SOIL

Lab Sample ID: WBl-1220

Date Analyzed: 12/20/05

Time Analyzed: 1120

Instrument: NONE

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

05 BS1S1220 BS1S1220 12/20/05 1111

08 J10DT9 E295301 12/20/05 1129

COMMENTS:

9T060123-14:17-E2953-W FORM III GEN CHEM E350.3

-15-

i



'7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SOO No.: E2953

Analysis Method: E350.3

Initial Cal ID: 122005NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlS1220

Date Analyzed: 12/20/05

Time Analyzed: 1111

Concentration Units: mg/kg

* Values outside of QC limits

Comments:

FORM VII GEN CHEM6

QC Limits
Analyte Expected Found %R %RQ

Ammonia-N 20 18.8 93.7 80-120

E350 al 6 -M0601i23-16:30-929s3-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 122005NH3

01
02

03

05
07
08

15

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CVI-1220 CV1-1220 12/20/05 1049
CV2-1220 CV2-1220 12/20/05 1049
ICV-1220 ICV-1220 12/20/05 1111

B5181220 BSIS1220 12/20/05 1111

SB1-1220 SB1-1220 12/20/05 1120

J10DT9 3295301 12/20/05 1129
Cv3-1220 CV3-1220 12/20/05 1226

E3 50-317 -Mr060123-16:17-E2953-2



MDL Study Report

CH2MHILL
Appl.flesne rs

Analytical Method: E350.3 Instrument ID: NONE

Matrix: Soil Concentration Units: mg/kg

Analysis Amt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ammoia 08/05/05 2 2.18 1.70 1.73 1,70 1-73 1.74 1.81 0.170 0.534

-18-
1W0)19-1&OO.E29SJ-WI

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601119/06



ANIONS BY METHOD EPA300.0
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CASE NARRATIVE
- ANIONS

Analytical Method: EPA300.0

Lab Name: CH2M HILL Apolied SciencesLab

Batch No.: E2953

Contract #.: 334247.AO.ZZ

Base/Command: Washinaton Closure Prime Contractor.:

I. Holding Times:
All acceptance criteria were met.

I. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate Sample(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. Other:
None.

III. Samling EAuipmnent:
None.

IV. Documentation Exceptions:
None

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'

Reviewed by:.

Date: Z/3 1/e

Date:-, U6O

AFCEE FORM I- -

C->. ,1..

-20 -



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHMI4STRY ANALYSIS DATA SHEET

Field Sample ID:

J10DTS

SDG No.: E2953

atrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E295301

Date Received: 12/06/05

Sample Analysis Date

CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0237 0.488 12.8 mg/kg 1 2.67 G E300.GA 12/09/05

16984-48-8 Fluoride 0.0212 0.488 0.757 mg/kg 1 2.67 G E300.0A 12/09/05

14797-55-8 Nitrate-N 0.0183 0.488 22.5 mg/kg 1 2.67 G E300.OA 12/09/05

14797-65-0 Nitrite-N 0.0175 0.488 0.310 B mg/kg 1 2.67 G E300.OA 12/09/05

14808-79-8 Sulfate 0.0315 0.488 13.2 mg/kg 1 2.67 G E300.OA 12/09/05

FORM I GEN CHEM -22-DHO60206-12:16-X29SI-W



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

8B1-1209

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1209

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 chloride 0.0243 0.500 0.130 B mg/kg 1 2.5 G E300.OA 12/09/05
16984-48-8 Fluoride 0.0217 0.500 0.500 U mg/kg 1 2.5 G E300.OA 12/09/05
14797-55-8 Nitrate-N 0.0188 0.500 0.500 U mg/kg 1 2.5 G E300.OA 12/09/05
14797-65-0 Nitrite-N 0.0180 0.500 0.500 U mg/kg 1 2.5 G E300.OA 12/09/05
14808-79-8 Sulfate 0.0323 0.500 0.520 mg/kg 1 2.5 G E300.OA 12/09/05

FORM I GEN CHEM -23-DMO60206-12US1--29s3-W



QC DATA SUMMARY

-24-



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Method; E300.OA

Instrument Name: ICQ

Initial calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A-070805

YL060202-14:32-2953-W

Std Reap Std Resp Std Reap Std Reap Std Reap Std Reap Std Reap

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

chloride 0.020 0.0061 0.10 0.015 0.50 0.083 1.0 0.14 5.0 0.78 10.0 1.8

Fluoride 0.10 0.0031 0.50 0.050 1.0 0.13 5.0 1.0 10.0 2.3

Nitrate-N 0.020 0.010 0.10 0.034 0.50 0.17 1.0 0.36 5.0 2.1 10.0 4.7

Nitrite-N 0.020 0.0031 0.10 0.018 0.50 0.10 1.0 0.22 5.0 1.3 10.0 2.7

Sulfate 0.060 0.0066 0.30 0.028 1.5 0.15 3.0 0.30 15.0 1.7 30.0 3.7

FORM II GEN CHEM



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Kethod: E300.OA

Instrument Name: ICQ

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A-070805

E30% AFORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q

Chloride LNR 0.9985

Fluoride LNR 0.9976

Nitrate-N LNR 0.9985

Nitrite-N LNR 0.9997

Sulfate LNR 0.9990

I
_ _ _ _ _ _ _ _ _ _ _ _I _ I _

=60o202-14 i32-10953-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2953

Analysis Method: E300.0A

Concentration Units: MG/L

Second Source ID: ICV-0708

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Comments:

FORM II-B GEN CHEMYLQSOm2-14t32-s2953-W

Analyte Expected Found %D Q

Chloride 5 4.78 -4.4

Fluoride 5 5.21 4.1

Nitrate-N 32.9 31.3 -5.0

Nitrite-N 2.86 3.13 9.5

Sulfate 5 4.96 -0.9



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2953

Analysis Method: E300.OA

Concentration Units: MG/L

Analytical Lot ID: 12090503

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

CCV #1 ID: CV1-1209 CCV #2 ID: CV2-1209 CCV #3 ID: CV3-1209

Analyte Expected Found %D 0 Expected Found %D Q Expected Found %D Q

Chloride 5 4.56 -8.9 2.5 2.33 -6.7 2.5 2.52 0.6

Fluoride 5 4.99 -0.2 2.5 2.63 5.2 2.5 2.32 -7.0

Nitrate-N 5 4.93 -1.4 2.5 2.47 -1.4 2.5 2.48 -0.7

Nitrite-N 5 4.69 -6.2 2.5 2.44 -2.6 2.5 2.55 2.1

Sulfate 15 14.9 -0.4 7.5 7.95 6.0 7.5 8.04 7.2

COMMENTS:

-28-
E300.0FORM II-A GEN CHEM

YL060202-14:32-253.-W



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

SB1-1209

Lab Name: CH2M HILL/LAB/CVOSDG No.: E2953

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Lab Sample ID: SB1-1209

Date Analyzed: 12/09/05

Time Analyzed: 1410

Instrument: ICQ

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

is.

17

22

25

COMMENTS:

=O06O20-12;16-.2953-W FORM III GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS151209 B581209 12/09/05 1018
BS2S1209 BS2S1209 12/09/05 1039

BS3S1209 BS3S1209 12/09/05 1359

J10DT9 E295301 12/09/05 1514

i i

E300.OA

-29-
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7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2953

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1209

Date Analyzed: 12/09/05

Time Analyzed: 1018

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Chloride 50 47.3 94.5 70-130
Fluoride 50 51.7 103.3 70-130
Sulfate 50 52.4 104.8 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300.- 0 -0060o206-12:I6-92953-W



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2953

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2S1209

Date Analyzed: 12/09/05

Time Analyzed: 1039

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Nitrate-N 199 199 100.1 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300--3
DW060206-12:16-32953-W



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2953

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS3S1209

Date Analyzed: 12/09/05

Time Analyzed: 1359

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Nitrite-N 28.6 29.3 102.5 70-130

* Values outside of QC limits

Comments:

DM060206-12:16-2953-W
FORM VII GEN CHEM E300 ."03



14-wC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 120905Q3

14

15
17
19
22

23

25

26

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM
WO060206-12:16-82953-V

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1209 CV1-1209 12/09/05 1007

BSIS1209 BSS1S209 12/09/05 1018

BS231209 BS2S1209 12/09/05 1039

CV2-1209 CV2-1209 12/09/05 1259

BS3S1209 BS3S1209 12/09/05 1359

SB1-1209 SB1-1209 12/09/05 1410

J10DT9 E295301 12/09/05 1514

CV3-1209 CV3-1209 12/09/05 1525



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2953

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 300A-070805

02

03
04

05
06
07
09
10
12

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

DR060206-12,1329-233-W FORM XIV GEM CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVEL1 LEVEL1 07/08/05 1049

LEVEL2 LEVEL2 07/08/05 1102

LEVEL3 LEVEL3 07/08/05 1115

LEVEL4 LEVEL4 07/08/05 1127

LEVELS LEVELS 07/08/05 1140

LEVEL6 LEVEL6 07/08/05 1153

ICV-0708 ICV-0708 07/08/05 1218

ICV-0708 ICV-0708 07/08/05 1231

ICV-0708 ICV-0708 07/08/05 1421

I I

E300.6A34



MDL Study Report

. CH2MHILL
Appried s&inu LtorMos

Analytical Method: B300.OA Instriament ID: ICQ

Matrix: Soil Concentration Units: megkg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Nitrate 11/01/05 0.25 0.225 0.250 0.215 0.240 0.245 0.225 0.255 0.0149 0.0469

Nitrite-N 11/01/05 0.25 0.230 0.270 0.270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11/01/05 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride 11/01/05 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607

Fluoride 11/02/05 0.5 0.505 0.480 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543

D1060fl6-1216-E29JJ-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027602/06/06



PERCENT MOISTURE
ASTM D2216

-36-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

.lODT9

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E295301

Date Received: 12/06/05

Sample Analysis Date

CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 1.49 % 1 13.3188 0 ASTM D2216 12/09/05

SI-t t-t I I

I I t- I I t t

FORM I GEN CHEMDH06011814 40-=953-w



PARTICLE SIZE
METHOD 422

-38-



Hanford
Particle Size

500.0 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: KH 12o/2005

Lab
E295301

I.D.
Client

I.D.
J 1 0DT9

Sieve

8
16
30
50
100
200
325
pan
total

W CH2M HILL
\0 AppiledScionces Group

2.MwVWabth*@. c~ons OR 9?M&W&18
P.L o.x424 Crvat OR 97339-020

T0154I.762A27 Fx541 .752.76

Sieve Size
(urm)
2362
1180
600
500
147
75
45

Sieve Size
(mm)
2.362
1.180
0.600
0.500
0.147
0.075
0.045

Weight
Retained

(g)
60.40
112.20
124.50
92.70
69.10
25.90
5.10
6.40
496.3

Weight
Retained

(%)
12.17
22.61
25.09
18.68
13.92
5.22
1.03
1.29

Cumulative
Coarser

(%)
12.17
34.78
59.86
78.54
92.46
97.68
98.71
100.00

Cumulative
Finer
(%)

87.83
65.22
40.14
21.46
7.54
2.32
1.29
0.00



pH
METHOD SW9045C

-40-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

f10DT9

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E295301

Date Received: 12/06/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 7.37 pH 1 20 G SW9045C 12/07/05

FORM I GEN CHEM -41-M60115l-1s:se-W95sa-w



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB-1207

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1207

Date Received: / I

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 5.83 pH 1 20 G SW9045C 12/07/05

FORM I GEN CHEM - 42 -



TKN
METHOD EPA 351.4

-43-



CASE NARRATIVE
TKN

Analytical Method: EPA 351.4 Batch No.: E2953

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 336761.AO.ZZ

Prime Contractor.:

1L Holding Times:
All acceptance criteria were met.

I. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Snike(LCS)
All acceptance criteria were met.

E. Duplicate Samle(s):
All analyses were performed in accordance with standard operating procedures.

F. AnalyticalExceptions:
None.

Ill. Samlplin Eouinment:
None.

IV. Documentation Exceptions:
None

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 fbr 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:

Reviewed by:

Date: I I c ,

Date: gLt)F~u

-44-



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1ODT9

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E295301

Date Received: 12/06/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 1070 mg/kg 1 1.01B G E351.4 12/14/05

FORM I GEN CHEM -46-ETO60123-19!56-12953.--W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1214

SDG No.: 32953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1214

Date Received: / /

Sample Analysis Date

CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 100 U mg/L 1 1 0 E351.4 12/14/05

FORM I GEN CHEM -47-nT060123-19:56-92953-W



QC DATA
SUMMARY
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2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 121405TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 12/14/05 0000

Concentration Units: mg/L

FORM II GEN CHEM

Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 137 20.0 80.3 200 25.9 2000 -26

E3.2494.."0601t23-19:6-M2953-W



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 121405TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 12/14/05 0000

Concentration Units: mg/L

FORM II (Part 2) GEN CHEM

Curve

Analyte Type. r Q
Total Kjeldahl Nitrogen as N LNR 0.9997

E3504-VT060=23-19: 56-22953-We



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SOG No.: E2953

Analysis Method: E351.4

Concentration Units: mg/L

Second Source ID: ICV-1214

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 121405TKN

Comments:

FORM II-B GEN CHEME?06013-19 56- S3-W

Analyte Expected Found %D ]
Total Kjeldahl Nitrogen as N 13.6 13.3 -2.4



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2953

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: 121405TKN

Lab Name: CH2M HILL/LAB/CVC

Instrument Name: NONE

Initial Calibration ID: 121405TKN

CCV #1 ID:CVl-1214 CCV #2 ID:CV2-1214 CCV #3 ID: CV3-1214

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D U

Total Kjeldahl Nitrogen as N 2 1.92 -4.2 20 20.9 4.4 20 19.3 -3.7

COMMENTS:

-52-
E351.4

!O8O0123-19:5-E29S3-W
FORM II-A GEN CHEM



3 -WC
SOIL GENERAL CHEMISTRY METHOD BLANK STMOMARY

Field Sample ID:

SB1-1214

SDG No.: E2953

Analysis Method: E351.4

Initial Cal ID: 121405TKN

Matrix: (Soil/Water) SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1214

Date Analyzed: 12/14/05

Time Analyzed: 1426

Instrument: NONE

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

ft060fl3-1 36-32953-W FORM III GEN CHEM

05

09

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

B81S1214 BS1S1214 12/14/05 1419
J10DT9 E295301 12/14/05 1436

E351.4

-53-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.; E2953

Analysis Method: E351.4

Initial Cal ID: 121405TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

* Values outside of QC limits

Conments:

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1214

Date Analyzed: 12/14/05

Time Analyzed: 1419

Concentration Units: mg/kg

FORM VII GEN CHEM

QC Limits
Analyte Expected Found %R %R Q

Total Kjeldahl Nitrogen as N 680 663 97.5 75-125

E351A54-arST0014-09:9-=2953-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2953

Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 121405TKN

01

02

03

05

07
09
15

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

FORK XIV GEN CHEMMl6Ol23-19:56-Z2953-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1214 CV1-1214 12/14/05 1412

CV2-1214 CV2-1214 12/14/05 1412

ICV-1214 ICV-1214 12/14/05 1419

BS151214 B8151214 12/14/05 1419

SB1-1214 SB1-1214 12/14/05 1426
J10DT9 E295301 12/14/05 1436

CV3-1214 CV3-1214 12/14/05 1457

E351--455-



MDL Study Report

O CH2MHILL
e Appid &Iences t.boniooy

Analytical Method: E351.4 Instrmnent ID: NONE

Matrix: Soil Concentration Units: mpkg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Kjeldahl Nitrogen 03/17/05 100 100 109 113 103 101 116 99.8 6.66 21.0

Ef119-)&10-2953-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601119/06
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CASE NARRATIVE
TOC SOIL

CLIENT/PROJECT: Washington Closure Hanford

LABORATORY: CH2M HILL Applied Sciences Laboratory

LAB CODE: CVO

PROJECT NO.: 336761.AO.ZZ

SDG NO: E2953
LAB BATCH NO: E2953

1. RECEIPT
A. Date Received:

December 6, 2005

B. Sample Information:

LAB
SAMPLE ID

E2953

CLIENT
SAMPLE ID

J1ODT9

SAMPLE
MATRIX

Soil

DATE
SAMPLED
12/06/2005

DATE
ANALYZED
01/03/2006

U1. Holding Times:
All holding times were met.

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
All acceptance criteria were met..

D. Duplicate Samole(s):
All acceptance criteria were met..

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Qjther:
None.

IV. Documentation Exceptlions:
None
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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 :4

Reviewed By__.__-_

DATE: t-6

DATE:_'___
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SAMPLE DATA SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

JlODT9

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E295301

Date Received: 12/06/05

FOR1 I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 117 117 17100 mg/kg 1 0-2985 G SW9060 01/03/06

-.61-AD060106-09iSO-22953-W



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SBl-0103

SDG No.: E2953

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB--0103

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 35.0 35.0 U mg/kg 1 1 G SW9060 01/03/06

FORM I GEN CHE4 -62 -an060106-09:50-=93-W



QC SUMMARY
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GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

AD 60106-O9D50-E2953-W

Std Resp Std Resp Std Resp Std Resp Std Reap Std Reap Std Resp

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Organic Carbon too 737000 200 1600000 1000 6840000 4000 2.48E+7 8000 4.79E+7

FORK II GEN CHEM SwW-a5



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2953

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q
Total Organic Carbon LER 0.9997

60106o-09:s0-E25-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2953

Analysis Method: SW9060

Concentration Units: mg/kg

Second Source ID: ICV-1014

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Comments:

FORM II-B GEN CHEMAD0601O-09:50-32953-W

Analyte Expected FoundI %D

Total Organic Carbon 64301 66801 3.9



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2953

Analysis Method: SW9060

Concentration Units: mg/kg

Analytical Lot ID: 010306TOCS

CCV #1 ID: CV1-0103

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

CCV #2 ID: CV2-0103 CCV #3 ID:

COMdENTS:

FORM II-A GEN CHEMAM0601E-09 c5-t2953-W

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q

Total Organic Carbon 4000 4190 4.9 4000 4060 1.4

-67-
SW9060



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

SBl-0103

SDG No.: E2953

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0103

Date Analyzed: 01/03/06

Time Analyzed: 1444 -

Instrument: TOC Skalar

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

ADSQ1O-0950-2953-w FORM III GEN CHEM

02

04

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS150103 BS150103 01/03/06 1434

J1ODT9 B295301 01/03/06 1518

SW9060

-68-
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7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2953

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

LCS ID: ESlSO103

Date Analyzed: 01/03/06

Time Analyzed: 1434

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 8840 9490 107.3 80-120

* values outside of QC limits

Comments:

FORM VII GEN CHEMADOEO1O 6-09:50-2933-W -69-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 010306TOCS

01
02

03
04

07

Lab Code: CVO

CObMMETS:

MX60106-09:50-B2953-W
FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-0103 CV1-0103 01/03/06 1407

BS1SO1O3 BS1S0103 01/03/06 1434

SBI-0103 SB1-0103 01/03/06 1444

JIODT9 E295301 01/03/06 1518
CV2-0103 CV2-0103 01/03/06 1600

sw90607 0 -



214-WC

GETERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2953 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 101405TOCS

01
02

03
04
05
06
07

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEMAM6O1O6i-15it02-29s3-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

ICB-1014 ICE-1014 10/14/05 1046

LEVEL1 LEVELl 10/14/05 1148

LEVEL2 LEVEL2 10/14/05 1158

LEVEL3 LEVEL3 10/14/05 1208

LEVEL4 LEVEL4 10/14/05 1218

LEVEL5 LEVELS 10/14/05 1228

ICV-1014 ICV-1014 10/14/05 1252



MDL Study Report

. CH2MHILL
411WAppIfdSckoes Lubomtoi

Analytical Method: SW9060 Instrment ID: TOC Skalar

Matrix: Soil Concentration Units: mLk

Analysis Ant Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08/17/05 140 31.0 14.4 8.89 29.4 32.4 27.1 6.37 11.1 35.0

AD060104-O9;SO-E2953-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601106106



CHAIN OF CUSTODY/SHIPPING DOCUMENTS
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-6 Page I of I

ollector Company Contact Telephone No. Project Coordinator C SL DataTurnaround
I. COLLOM JOAN KESSNER 375-4688 KESSNER, JH

Proicct Designation Sampline Location SAF No. Air Quality L1 45 Days
100 & 300 Area Component of the RCBRA - Incremental So Riparian Reference-Site #13 Vemits Bridge RC-051

Ice Chest No. Field Logbook No. COA Method of Shipment
EL-1596 BESRAS6520

Shipped To Ofisite Pronerty No. Bill of Lading/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation N. None

Special Handling and/or Storage Type of Container -

NONE No. of Container(s) I / 14

Volume 0

Seitcn(l)in Soalpini
Special Toniciy

lnsuntion' ASTM1E1963,
SAMPLE ANALYSIS Soi Neenode

Toxicity
ASTM E2172

Sample No. Matrix* Sample Date Sample Time -

J10DT9 SOIL (2-4-05 ' >C X Lo (

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

ed Byi eF DuldFiii .cewd By/Stored T D-is-m ' chain of custody lim doctonents the tonsf of bulk field collected wits to the CH2M Hill
R Wakd y/Ren From Corvallis labouatory for incremental prepantion and aliquoling. s -,

aished B vod Font terre ReceivedjWStoredin Daterrime (1) Patticle Size (Dry Sieve) - D422; Moisture Content. - D2216; TOC - 9060; pH (Soil) -9045; seI. n
le. - Ni-zogm by Kjeldahl - 351.2; Ammonia - 3503; IC Anions - 300.0; Petcent Solids WWa

Relih shed By/Remved From Received By/Stord In Datene s-in. Sena
T-Ties

Relinquished By/Repeaved Frm arm ReceivedBy/Stediln DatefTimc wIWi,
L-ilUid
DS-Ofla -n

Relinquishied By/Removed Frain Dauefrinx Received By/trd In Datefane x-oin

Relinquished By/Removed Fmm Daetffimne Received By/Stored In Date/Tire

LABORATORY ReceivedBy Title Daterrime

SECrION

FIJAL SAMPLE Disposal Method Disposed By Date/rime

!IWPOSITION

BN-EE-0 3/29/2005)



CH2!!H!LL
A eW:tISL~cse

Sample Receipt Record

Batch Number: ! 9 . Date received: /A---'

Client/Project V i 4,7", -'. //, .

VERIFICATION OF SAMPL E CONDITIONS (verify all items) - HD = Client Hand delivered Samples

Observation YES INO
Radiological Screening for AFCEE

Were custody sqals intact and on the outside of the cooler?

I yes. Where? FrontRear Lt Side Rt Side
Type of packing material: Ice Blue Ice Bubble wrap X
Was the Chain of Custody inside the cooler?
Was the Chain of Custody properly filled out?
Were the sample containers in good condition?
Containers supplied by ASL?
Any sample with C 1/2 holding time remaining? If so contact LPM

Was there ice in the cooler? Enter temp. .A a C
All VOCs free of air bubbles ? A
If the answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written.

VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAs, HANs and CH)

Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH Ohe(speciy) NA
No pH <2 <2 pH <2 pH >12 <2 <2 (soI pin

2
3
4

5
6

9
10
11

12
13
14
15 ____ ________

17
18
19
20

21

22

23
24
25

26
27

LOGIN AND pH VERIFICATIONS PERFORMED BY

/ r aoWirnl

Rev I llrf15/2C30 rr r( ;x
/ 4-2~1~
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CHRONIC SCREENING BIOASSAYS

Conducted January 25 through March 3, 2006

Prepared for
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Prepared by
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March 28,2006
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SDG Number BG1542
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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergi) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from January 25 through March
3, 2006.

METHODS AND MATERIALS

TEST METHODS

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

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Coriville, 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
rnig~atiu.

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.

-2-



SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005. The samples were. stored in the dark at 40C until the initiation of the
initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Bluegrass test
numbers.

sample identification (SDG) numbers, and Analytical Lab SDG

-Reru n

- Rerun

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.

-3-

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BG1542-01 E2748

J10DV4 11/08/2005 PIT 23 BG1542-02 E2801

JIODT8 11/14/2005 Upland Backfill Elevated-00-F-2 BG1542-03 E2831

J10DV2 11/15/2005 Upland Native Reference-Central BG1542-04 E2846
Plateau

Ji0DV1 11/15/2005 Upland Backfill Low-11 6-DR-1&2 BG1542-05 E2847

JIODV3 11/16/2005 Upland Native Elevated-JA Jones BG1542-06 E2857

Ji0DV0 11/21/2005 Riparian Elevated-Site #3 BG1542-07 E2877
Upriver 100-D

E2897BG1542-0811/28/2005 Riparin Low-Site #10J10LJ5
Downriver 100-D ----

JIODT9 12/06/2005 Riparian Reference-Site #13 BG1542-09 E2953
- Vernita Bridge I



TEST INfTIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 1 times the seeds diameter (approximately 2 millimeters) and covered gently with soil.
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, 21, and 23. Germination. was determined to
have occurred on day 23.

Observations of the shoot appearance were recorded 7 days after germination (30 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.

TEST TERMINATION

Tests were terminated 14 days post germination. 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 (he. shoots) from all germinated
plants were combined and placed into tarred 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 noven At 6t) "C fnr a minimni nf 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.

-4-



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)
" Average Above Ground Shoot Mass (Wet)

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

* Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of

seedlings harvested)

" Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

" Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

* Average Total Mass (Wet)
(Calculated as the total combined wet weights of the shoots and roots divided by

the number of seedlings harvested)

" 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
(CalcnlateA as the total cnmhiner height of the tallest shoot of each seedling

divided by the number of seedlings harvested)

" Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Note: Due to a laboratory error; the Shoot Height for samples JIODT8 and JILJ5, was
measured only for the single tallest shoot in each replicate. Similarly, the Root Length for
samples JlODW4, J1ODV4, JIODT8, and J1OLJ5, was measured only for the single longest
root from each replicate. As a result statistical analysis for these endpoints on these
samples was not performed.

-5-



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
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.

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.

-6-



RESULTS AND DISCUSSION

Table 2 summarizes the results of the bluegrass tests.

The results for sample Jl0DW4 indicated a statistically significant reduction in germination,
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..

The results for sample Ji0DV1 indicated a statistically significant reduction in germination,
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 J1ODT9 indicated a statistically significant reduction in germination
when compared to the laboratory control.
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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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APPENDIX A
RAW DATA SHEETS
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Page 1 of 3
Report Date: 10 Mar-06 2:57 PM
Test Link: 19-6708-8127/B154201psc

Analyst:___ Approval:

CETIS Test Summary
[Plant Chronic test CH2M Hill

Test No: 03-9091-7145 Test Type: Plant Chronic test Duration: 3rd Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergl

Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Comments: E274801

Sample No: 18-1426-8954 Code: B1542-01 Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 86d Oh Station:

Comments: JIODW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
08-2631.4684 % Germination <100 100 N/A 23.72% Equal Variance t Two-Sample

11-3105-6015 AG Average Dry Wt. <100 100 WA 38.24% - Equal Variance t Two-Sample

16-3143-7290 AG Average Height 100 >100 NIA 31.73% Equal Variance t Two-Sample

10-9196-2081 AG Average Wet WL <100 100 N/A 27.27% Equal Variance t Two-Sample
04-0460-7006 Root Average Dry Wt. <100 100 N/A 45.60% Equal Variance t Two-Sample
07-1811-0773 Root Average Wet Wt. 100 > 100 N/A 41.42% Equal Variance t Two-Sample
11-7102-7292 Total Average Blomass Dry <100 100 NIA 40.05% Equal Variance I Two-Sample

02-3271-9163 Tolal Average Biomass Wet '100 100 N/A 33.72% Equal Variance t Two-Sample

-13-,
000-092-101-1 CETIS" v1.1.2rovI



CETIS Test Summary

-14-
000-092-101-1

Page 2 of 3
Report Date: 10 Mar-06 2:57 PM
Test Link: 19.708-812718154201ps

Analyst: 2 Approval:

% Gennination Summary

Cono&% ControlType Rep Mean Minimum Maximum SE SD CV
0 Diluton Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.60000 0.40000 0.80000 0.08944 0.20000 33.33%

AG Average Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maxlmum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.278 2.1347 4.7733 38.65%
100 5 7.2993 3.675 10.637 1.3763 3.0775 42.16%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1A595 13.73%
100 5 14.833 11 20 1.6915 3.7823 25.50%

AG Average Wet Wt Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 40.525 19.54 55A57 6.0773 13.589 33.53%

Root Average Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8668 3.78 14.108 1.8639 4.1678 52.90%
100 5 3.268 2.015 4.6500 0.4968 1.1108 33.99%

Root Average Wet WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 72.356 40.920 111.72 13.274 29.681 41.02%

Total Average Blomass Dry Wt. Summary

Conc-% - Control Type Reps Mean Minimum Maximum SE SD CV
0 Diluton Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 10.567 6.02 15.287 1.8513 4.1395 39.17%

Total Average Blomass Wet WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.08Q 58.331 32.93%
100 5 112.88 60.46 167.17 18.747 41.919 37.14%

CETnsa v1.1.2revl



CETIS Test Summary
Page 3 of 3

Report Date: 10 Mar-06 2:57 PM
Test Link: 19-6708-8127/B154201pse

Analyst: &- Approval:

% Germination Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
o Diluton Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 0.40000 0.40000 0.80000 0.80000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.826 8 7.92751
100 10.6366 3.67499 523001 8.6675 10.2875

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 SA 11.2 12.3333 11
100 14.6667 20 17 11 11.5

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 55A567 19.54 38.2900 40.4250 48.9125

Root Average Dry WIL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 4.65000 2.34500 2.01498 328499 4.045

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 111.717 40.9200 44.38 83.545 81.2175

Total Average Biomass DryWL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.8066 12.2225
100 152866 6.01999 7.24 9.95248 14.3325

Total Average Biomass Wet Wt. Detail

Conc.-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep S
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 167.173 60A8 82.6700 123.97 130.130

-15-
000-092-101-1 CETIS70 V1.1.2rawl



Comparisons: Page 1 of 8
Report Date: 10 Mar-06 2:57 PMCETIS Analysis Detail An~i: 0-31333521.Analysis: 08-2831-8884/Dl42Olpsc[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link lat Analyzed Version
% Germination Comparison 19-6708-8127 19-6708-8127 10 Mar-06 2:56 PM CETISvI.1.2

Method Alt H Data Transform Zeta - NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 23.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Doeoleon(0.05)
Dilution Water 100 2.36128 1.85955 0.0229 0.24559 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.0)
Between 0.2431297 024313 1 5.58 0.04587 Significant Effect
Error 0.3488457 0.04306 8
Total 0.59197535 0.2867354 9

ANOVAAssumptions *

Attribute Test Statistic Critical. P-Value Declsion(0.01)
Variances Variance Ratio F 1.04816 23.15450 0.96473 Equal Variances
Distribution Shapiro-Wik W 0.88173 0.13660 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Dilution Water 5 0.88000 0.60000 1.0000 0.17889 120581 0.88608 1.34528 0.20535
100 5 0.60000 OAOOOO 0.80000 0.20000 0.89398 0.88472 1.10715 0.21126
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Comparisons: Page 2 of 8

Report Date: '10 Mar-06 2:57 PM
CETIS Analysis Detail Analysis: 11-3105-60161154201psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version *

AG-Average Dry Wt. Comparison 19-8708-8127 19-6708-8127 10 Mar-06 2:58 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance tTwo-Sample C> T Untansfonned <100 100 N/A 38.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 1.98886 1.85955 0.0410 4.72307 Significant Effect

ANOVA Table

Sourcs Sum of Squares Mean Square DF F Statistic P-Value Docision(O.05)
Between 63.79421 63.79421 1 3.96 0.08192 Non-Significant Effect
Error 129.0223 16.12778 8
Total 192.816475 79.921995 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.40572 23.15450 0A1603 Equal Variances
Distribution Shapiro-Wilk W 0.91144 0.29103 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19278 4.7733
100 5 7.2993 3.875 10.637 3.0775

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4of 8
10 Mar-05 2:57 PM

1-3143-720B1542lpse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comnparlson 194708.8127 19-6708-8127 10 Mar-06 2:57 PM CETISv1.1.2

Method Alt H Data Transform Zetal NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 31.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSQ. DecIsion(0.05)
Dilution Water 100 -2.3202 1.85955 0.9755 3.37146 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decslon(.05)
Between 44.24011 44.24011 1 5.38 0.04890 Significant Effect
Error 85.74311 8.217889 8
Total 109.983223 52,458001 9

ANOVA Assumptions

Attribute Test StatistIc Critical P-Value Decision(0.01)
Variances Variance Ratio F 6.71552 23.15450 0.09208 Equal Variances
Distrbution Shapiro-Wilk W 0.98385 0.82873 Normal Distrbutlon

Dats Summary Original Data Transformed Oat

Conc-% Control Type Count Mean Minimum Maximum 89 Mean Minimum Maximum SD
0 DIlution Water 5 10.827 SA 12.=3 1A595
100 5 14.833 11 20 3.7823
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 3 of 8
10 Mar-06 2:57 PM

10-919.2081/1B54201p.c
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000-092-101-1 Analyst: '~- Approval:.

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 19-0708-8127 19-4708-8127 lOMar-062:5BPM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed '100 100 N/A 27.27%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 2.49513 1.85955 0.0186 17.4233 Signilicant Effect

ANOVA Table

Source Sinn of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Between 1366.377 1366.377 1 6.23 0.03722 Significant Effect
Error 1755.801 219A752 a
Total 3122.17810 1585.852 9.

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Rallo F 1.37694 23.15450 0.76412 Equal Variances

Dlslrbulon Shapiro-Wilk W 0.9373 0.52406 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 53.903 41A75 82.338 15.946
100 5 40.525 19.54 55A57 13.589

CETISw V1.1.2revi



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 5 of 8
10 Mar-06 2:57 PM

04-0460-70968Bl 42D1psc
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Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version

Root Average Dry Wt. Comparison 19.6708-8127 19-6708-8127 10 Mar-06 257 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 45.60%

Group Comparisons

Control vs Conc-% . Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 2.38399 1.85955 0.0221 3.58697 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Stalistic P-Value DecIsion(0.05)

Between 52.86784 52.86784 1 5.68 0.04427 Significant Effect

Error 74A1687 9.302109 8
Total 127.28471 62.169949 9

ANOVA AssumptIons

Attribute Test Statistic Crical P-Value Docision(0.01)

Varances Variance Ratio F 14.07658 23.15450 0.02523 Equal Variances

Distribution Shapro-WIlk W 0.91314 0.30324 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dilution Water 5 7.8666 3.78 . 14.108 4.1678

100 5 3.268 2.015 4.6500 1.1108

Anslyst- &-a-CETIS"w v1.12revi



Comparisons: Page 6 of 8
Report Date: 10 Mar-05 2:57 PM
Analysis: 07-1811-0773,8154201pscCETIS Analysis Detail

Plant Chronic test C2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 19.6708,8127 1.9-6708-8127 lMar-062:57 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 41.42%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decilsion(0.05)
Dilution Water 100 1.62059 - 1.85955 0.0719 46.906 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Beteen 4177.597 4177.597 1 2.63 0.14376 Non-Signficant Effect
Eror 12725.4 1590.575 a
Total 16902.9961 57682716 9

ANOVA Assumptions

Attribute Test Statistic - Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.61121 23.15450 0.37516 Equal Variances
Distribulon Shapiro-Wilk W 0.91518 0.31837 Normal Distribution

DataSummary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
o Dilution Water 5 113.23 51.638 158.52 47.962
100 5 72.356 40.920 111.72 29.681

Graphics
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Comparisons: Page? of a

CETIS AnalRsis Detail "eport Date: 10 Mar-06 2:57 PM
Analysis: 11-7102-7292/B1S4201psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version -
Total Average Blomass Dry Wt. Comparison 19-6708-8127 19-6708-8127 10 MW-.0 2:57 PM CETISv1..2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnfis ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 40.05%

Group Comparisons

control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
Dilution Water 100 2.21643 1.85955 0.0288 8.09629 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value decsion(O.05)
Between 232.8113 2328113 1 4.91 0.05750 Non-Significant Effect
Error 379.1292 47.39115 8
Total 511.940475 280.20242 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.53128 23.15450 0.17247 Equal Variances
Distribution Shapiro-Wilk W 0.93905 0.54254 Normal Distibulion

Dat Summary Original Data Transformed Data

Conc-% Control Type Count Mean . Minimum Maximum SD Mean Minkium Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 10.587 6.2 15287 4.1395

Graphics
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Comparisons: Page 8 of .8
Report Date: 10 Mar-06 2:57 PMCETIS Analysis Detail Analysis: 02-32-916NB15201pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Blomass Wet WL Comparlson . 19-670-8127 194708-8127 10 Mar-06 2:57 PM CETISv1.1.2

Method Alt H - Data Transform zeta NOEL LOEL Toxic Unita ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 33.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 . 2.00028 1.85955 0.0402 59.7359 Signiftant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Docision(0.05)
Between 10322.33 10322.33 1 4.00 - 0,08048 Non-Signiicint Effect
Error 20638.88 2579.86 8
Total 30961.2119 12902.169 9

ANOVA Assumptions

Attribute Test Statistic . Critical P-Value DoecisIon(0.01)
Variances Variance Ratio F 1.93632 23.15450 0.53790 Equal Variances
Distribution Shapiro-Wilk W 0.95158 0.68718 Normal Disrbutlon

Data Summary Original Data Transformed Data

Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 80
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 5 112.88 6048 167.17 41.919

Graphics
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-08 2:29 PM
Test Unk: 15-3014-2283B154202psc

-25-
000-092-101-1 Analyst aL Approval:

Plant Chronic test CH2M Hill

Test No: 06-1469-8332 Test Type: Plant Chronic test Duration: 37d Ch
Start Date: 25 Jan-08 Protocol: ASTM E19B3-02 (2002) Species: Poe sandberglil
Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan-08 12.00 AM Brine:

Comments: E280101

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 78d Oh Station:

Comments: J10DV4, JIODV5, JIODV6. J1ODV7. J1ODVO.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-6946-3761 % Germinaton 100 >100 N/A 37.51% Equal Variance t Two-Sample
11-1021-9867 AG Average Dry Wt. 100 >100 NIA 59.46% Equal Veriance t Two-Sample
02-0499-7537 AG Average HeIght 100 >100 N/A 180.38% Equal Variance tTwo-Sample
11-9140-3004 AGAverageWetLW. 100 >100 N/A 49.90% Equal VariancetTwo-Sample
00-9602-9003 Root Average Dry Wt. 100 >100 N/A 62.43% Equal Variance t Two-Sample
11-93624518 Root Average Wet WL 100 >100 N/A 55.35% Equal Variance tTwo-Sample
07-4060-8488 Total Average Biomass Dry 100 >100 NA 59.60% Equal Variance t Two-Sample
17-5778-7616 Total Average Blomass Wet 100 >100 NA 51.32% Equal Variance tTwo-Sample

CETISv v1.1.2revI



Page 2 of 3
Report Date: 10 Mar-06 2:29 PM
Test Unk: 15-3014-2283/8154202pse

CETISM vi.1.2revi

CETIS Test Summary
% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD - CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.16000 0.35777 55.90%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 14.852 4.1033 24.8 3.3228 7.4301 50.03%

AG Average Height Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 26.293 9.6667 61 10.287 23.003 87.49%

AG Average Wet Wt. Summary

Conc-% Control Typo Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 76.157 23.653 115.05 15.595 34.870 45.79%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 6.9781 2.3667 13.37 1.8708 4.1833 59.95%

Root Average Wet Wt. Summary

Conc-% Controlf Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 122.76 46.4 202.31 25.995 58.126 47.35%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 21.830 6.47 38.17 5.1432 11.500 52.68%

Total Average Blomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 198.92 70.053 317.36 41.348 92.456 46.48%

-26-
000-092-101-1 Analyst - Approval:



CETIS Test Summary
Page 3 of 3

Report Date: 10 Mar-06 2:29 PM
Test Link: 15-3014-22B3/8154202pso

-27-
OOD-092-101-1 Analyst: p a:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.80000 0.80000
100 1.00000 0.60000 0.20000 1.00000 0.40000
AG Average Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82666 7.92751
100 16.948 4.10333 24.8 13A40 14.9450

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 11.2 9.68667 61 10.6 39

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 .73.2233 41.4750
100 90.872 23.6533 115.05 61.868 89.34

Root Average Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution-Water . 8.75801 8.39399 14.108 3.77999 4.295
100 8.39000 2.36666 13.37 4.75400 6.01001
Root Average Wet W. Deta

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 130.632 46.4 202.31 92A16 142.065

Total Average Biomass Dry Wt. Detail

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water . 23.9280 18.946 33.384 12.6066 12.2225
100 25.3380 6A6999 38.17 18.2180 20.9550

Total Average Blomass Wet Wt. Dalil

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 221.504 70.0533 317.360 154.284 231.405

CETns v1.1.2rwi Approval:



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
10 Mar-06 2:32 PM

04-6 946-3761/1542D2psc
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version.
% Germination Comparison 15"3014-2283 15-3014-2283 10 Mar-06 2:28 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular.(Corrected) 100 >100 1 NIA 37.51%

Group Comparisons

Control vs Conc-% . Statistic Critical P-Value MSD Dectsion(0.05)
Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 0.1700585 0.170059 1 1.71 0.22680 Non-Significant Effect
Error 0.7936922 0.099212 8
Total 0.96375073 0.2692700 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 3.65997 23.15450 0.23677 Equal Variances
Distribution Shapiro-Wilk W 0.94392 0.59737 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mem Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.64000 0.20000 1.00000 0.35777 0.94500 0.46365 1.34520 0.39477
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page Zof 8
10 Mar-06 2:29 PM

11-1021-986715154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:28 PM CETISv1.1.2

Method Alt H Data Transforni zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 59.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.6333 1.85955 0.7279 7.34419 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 15.64047 15.64047 1 0.40 0.54421 Non-Significant Effect
Error 311.963 38.99537 a
Total 327.603419 54.635837 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance RatioF 2.42296 23.15450 0.41235 Equal Variances
Distribution Shapiro-Wilk W 0.98225 0.97606 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control*Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Difutlon Water 5 12.351 7.9275 19.276 4.7733
100 5 14.852 4.1033 24.8 7.4301
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Comparisons: Page 4 of 8
Report Date: 10 Mar-06 229 PM

CETIS Analysis Detail Analysis: 02-0499.7537/154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 180.38%

Group Comparisons

Control vs Conc'% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 -1.5199 1.85955 0.9165 19.1681 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Between 613.6111 613.6111 1 2.31 0.16703 Non-Significant Effed
Error 2125.068 265.8335 8
Total 2738.87944 879.24463 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 248.39520 23.15450 0.00010 Unequal Variances
Distribution Shapiro-Wilk W 0.86082 0.07803 Normal Distribution

Data Summary Original Data Transformed Data

Con-% CoItrolTypO Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.827 8A 12.333 1.4595
100 5 26.293 9.6667 61 23.003
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail ,

Page 3 of 8
10 Mar-06 2:29 PM

11-9140-300B4/154202 psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 15-014-2283 15-3014-2283 1OMar-062:28PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance t Two-Sample C>T Untransformed 100 >100 1 N/A 49.90%

Group Comparisons

Control - vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.7146 1.85955 0.7524 31.8871 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 375.364S 375.3645 1 0.51 0A9519 Non-SignIficant Efect
Error 5880.917 735.1146 8
Total 6256.28152 1110.4792 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(D.01)
Variances Variance Ratio F 4.78193 23.15450 0.15878 Equal Variances
Distribullon Shapiro-Wilk W 0.95704 0.75167 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maidmum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 5 76.157 23.653 115.05 34.870
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Comparisons: Page 5 of 8
Report Date: 10 Mar-06 2:29 PM
Analysis: 00-9602-9003,M154202psc

Plant Chronic test . CH2M Hill

Endpoint Analysis Type Sample Lnk Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance t Two-Sample . C >T Unfransformed 100 >100 1 NZA 62.43%

Group Comparisons

Control vs Cono.% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.33643 1.865955 0.3726 4.91076 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decison(.05)
Between 1.973415 1.973415 1 0.11 0.74520 Non-Significant Effect
Error 139.4799 17.43499 8
Total 141.45335 19.408407 9

ANOVA Asumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.00746 23.15450 0.99443 Equal Variances
Distribullon Shapiro-Wilk W 0.90269 0.23446 Normal DIstibutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8866 3.78 14.108 4.1678
100 5 .9781 2.3687 13.37 4.1833
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Comparisons:
Report Pate:
Analysis:CETIS Analysis Detail

Page 6 of 8
10 Mar-06 2:29 PM

11-9362-451 813154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
RootAverage Wet Wt Comparison 15-3014-2283 15-3014-2283 1OMar-062:29PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t Two-Sample C>T Unitransformed .100 >100 1 N/A 55.35%

Group Comparisons

Control vs Conc-,% Statistic Critical P-value MSD Declslon(0.05)
Dilution Water 100 -0.2828 1.55955 0.6077 62.6698 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F StatistIc P-Value Decislon(0.05)
Between 227.0727 227.0727 1 0.08 0.78452 Non-Significant Effect
Error 22716 2839.5 a
Total 22943.0786 3066.5732 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.46872 23.15450 0.71863 Equal Variances
Distribution Shapiro-Wilk W 0.95710 0.75234 Normal Distribution

Data Summary - Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum MaxImum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 122.76 48.4 202.31 58.128
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CETIS Analysis Detail
. Comparisons: Page 7 of 8

Report Date: 10 Mar-06 2:29 PM
Analysis: 07-4060-8488,8154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparlson 15-3014-2283 15-3014-2283 1OMar-062:29PM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransfonmed 100 >100 1 NA 59.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD 2 Decision(0.05)
Dilution Water 100 -02489 1.85955 0.5951 12.0486 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 6.502588 6.502588 1 0.06 0.80970 Non-SignIficant Effect
Error 83.6294 104.9537 8
Total 846.131982 111.4528 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Ratio F 1.70337 23.15450 0.61853 Equal Variances
Distribution Shaplro-WlkW 0.96503 0.84128 Normal Distribution

Data Summary Original Data Transformid Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diluton Water 5 20.217 12.223 33.384 8.8117
100 5 21.830 8.7 38.17 11.500
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Comparisons: Page 8 of 8

Report Date: 10 Mar-OS 2:29 PM
CETIS AnalysiDAnalysis: 17-5778.7618t8154202ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-062:29PM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varfance t Two-Sample C>T Unransformed -'00 >100 1 WA 51.32%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD Decision(D.05)
Dilution Water 100 -0.4456 1.85955 0.6661 90.9112 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decsion(O.05)
Between 1186.341 1186.341 1 0.20 0.66771 Non-Significant Effect
Errer 47802.41 5975.302 8
Total 48988.7550 7161.6427 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 2.51228 23.15450 0.39406 Equal Variances
Distribution Shapiro-Wilk W 0.96972 0.88820 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 .240.86 58.331
100 5 198.92 70.053 317.36 92.4
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Page 1 of 2
Report Date: 10 Mar-06 2:47 PMCETIS Test Summay Test Link: 11-6729-9100,B154203psc

Plant Chronic test CH2M Hill

Test No: 08-7140-2504 Test Type: Plant Chronic est Duration: 37d Oh
Start Date: 25 Jw-08 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergli
Ending Date: 03 Mar-06 DIl Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Comments: E283101

Sample No: 15-5457-5144 Code: 81542-03 Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 72d Oh Station:

Comments: JIODT8, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
13-0598-5594 % Gerninabon 100 >100 N/A 22.60% Equal Variance t Two-Sample
12-7925-4627 AG Average Dry Wt. 100 > 100 N/A 63.25% Equal Variance t Two-Sample
05-9433-9153 AG Average Wet Wt. 100 > 100 WA 50.83% Equal Variance t Two-Sample
07-1842-1257 Root Average Dry WL. 100 >100 N/A 61.46% Equal Variance t Two-Sample
12-8604-5268 Root Average Wet WI. 100 >100 N/A 55.58% Equal Variance t Two-Sample
07-3498-2993 Total Avenge Blomass Dry 100 >100 N/A 61.50% Equal Variance t Two-Sample
03-3037-2496 Tolal Average Biomass Wet 100 >100 WA 51.72% Equal Variance t TwD-Sample

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.84000 0.60000 1,00000 0.07483 0.16733 19.92%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 16.718 11.128 30.637 3.6185 8.0912 48A0%

AG Average Wet WL Summary

Conc-% Control Type Reps Mean Minimumn Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 . 5 90.86 60.345 151.71 15.946 35.657 39.24%

Root Average Dry Wt. Summav

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 10.003 6.05 16.423 1.8129 4.0538 40.52%

Root Average Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.49 47.962 42.36%
100 5 172.14 121.90 270.5 26.184 58.548 34.01%

Total Average Blomass Dry WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 26.721 17.177 47.060 5.4021 12.079 45.21%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DIlution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 263.01 195.11 422.21 41.799 93.A5 35.54%

-37-
ODO-092-101-1 CETISw v1.1.2rsvI Analyst. Approval:



CETIS Test Summary
Page 2 of 2

Report Date: 10 Mar-06 247 PM
Test Link: 11-8729-910WB154203pse

-38-
000-092-101-1 Analyst: -2r Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.60000 0.80000 1.00000

AG Average Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19276 8.8266 7.92751
100 11.4500 16.6780 30.6367 11.1275 13.696

AG Average Wet Wt. Detail

Cono-% Control Type Rep I Rep 2, Rep 3 Rep 4 Rep 5
0 Dlulion Water 67.2900 55.1900 82.338 73.2233 41.4760
100 60.3450 90.5860 151.707 75.0575 76.6360

Root Average Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4295
100 7.42999 11.1200 16.4233 6.04999 8.99399

Root Average Wet WI. Detail

.Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Diluton Water 143.382 140.624 158.524 72.0233 51. 375
100 134.765 172.182 270.5 121.905 161.350

Total Average Blomass Dry WI. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 DIlutlonWater 23.9280 18.946 33.384 12.6068 12.2225
100 18.8800 27.7980 47.0600 17.1775 22.69

Total Average Blomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilullon Water 210.652 195.814 240.862 145.247 93.1125
100 195.11 262.768 422.207 196.963 237.986

CETISW V1.1.2rem



Comparisons: Page 1 of 7

CETIS Analysis Detail Report Date: 1 IOMar-02:47PM
CETIS ~~Analysis: De lAnss. 3-05594/B154203psc

Plant Chronic test CH2M Hil

Endpoint Analysis Type Samp* Link Control Link Date Analyzed Version
% Germination Comparison 11-6729-9100 11-4729-9100 10 Mar-08 2:45 PM CETISvI.1.2

Method Alt H Data Transorm Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 22.0%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.37677 1.85955 0.3581 0.23506 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(D.05)
Between 0.0056708 0.005871 1 0.14 0.71614 Non-SIgniffcant Effect
Error 0.3195848 0.039948 8
Total 0.3252554 0.0456189 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decison(.01)
Variances Variance Ratio F 1.14108 23.15450 0.90131 Equal Variances
Distributon Shapio-Wilk W 0.85889 0.07404 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 - 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.84000 0.80000 1.00000 0.16733 1.15819 0.88808 1.34528 0.19317
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Comparisons: Page 2 of 7
Report Date: 10 Mar-06 2:47 PM

CETIS Analysis DetaMI Anal,,s: 12-7925.427/B154203psc

Plant Chronic test . CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
AG Average Dry Wt. Comparison 11-5729-9100 11-6729.9100 10 Mar-05 2:47 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sarnple C>T Untransformed 100 >100 1 N/A 63.25%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(D.05)
Dilution Water 100 -1.0394 1.85955 0.8355 7.8124 Non-SIgnIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DP P Statistic P-Value Decision(0.05)
Between 47.87259 47.67259 1 1.08 0.32901 Non-Significant Effect
Error 353.0072 44.1259 8
Total 400.679794 91.798492 9

ANOVA AssumptIons

Attribute Test. Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 287331 23.15450 0.33110 Equal Variances
Distribution Shapiro-Wilk W 0.84132 0.04576 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Typo Count Mean Minimun Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 16.718 11.128 30.537 8.0912

Graphics
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Comparisons: Page 3 of 7
Report Date: 10 Mar-06 2:47 PM
Analysis: 05-9433-9153/B1 54203pscCETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample IUnk Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 11-8729-9100 11-6729-9100 10 Mr-06 2:47 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 WA 50.83%

Group Comparisons

Control vs Conc-. Statistic Critical P-Value MSD DeclaIon(0.05)
Dilution Water 100 -1.5436 . 1.85955 0.9194 32.4828 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decison(1.05)
Between 1817.505 1817.505 1 2.38 0.16127 Non-Significant Effect
Earr 6102.717 762.8397 8
Total 7920.2226 2580.3450 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decison(0.01)
Variances Variance Ratio F 5.00000 23.15450 0.14815 Equal Variances
Distribution Shapiro-Wilk W 0.89115 0.17471 Normal Distribution

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15,946
100 5 90.866 60.345 151.71 35.657

Graphics
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Comparisons: Page 4 of 7
. - Report Date: 10 Mar-06 2:7 PM

CETIS AnalysisDetAnalysis: 07-1842-125719154203,.

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link . Control Uink Date Analyzed Version
Root Average Dry Wt. Comparison 11-6729-9100 11-6729-9100 lONr-082:47PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> t Untransformed 100 >100 1 N/A 61A6%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIslon(0.05)
Dilution Water 100 -0.8218 1.85955 0.7825 4.83508 Non-Significant Effect

ANOVA Table

Source Stan of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 11AI551 11A1551 1 0.8 0.43498 Non-SignificantEffect
Error 1352142 16.90177 8
Total 146.829681 28.31728 9

ANOVA Assumptions

Attribute Tat Statistic Critical P-Value Decision(O.01)
Variances Variance Raio F 1.05701 23.15450 0.95844 Equal Variances
Distribution Shapiro-Wilk W 0.97437 0.11238 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8886 3.78 14.108 4.1678
100 5 10.003 6.05 10.423 4.0538

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 5 of 7
10 Mar-06 2:47 PM

12-8604-5268/B154203psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison . 11-6729-9100 11-6729-9100 1OMar-062:47PM CET1Sv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 55.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -1.7403 1.85955 0.9400 62.9411 Non-Signficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 8674.86 8674.86 1 3.03 0.11998 Non-Significant Effect
Error 22913.1 284.138 8
Total 31587.9619 11538.908 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.49014 23.15450 0.70857 Equal Variances
Distributon Shapro-Wilk W 0.94145 0.56924 Normal Distibuton

Date Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 11123 51.638 . 158.52 47.982
100 5 172.14 121.91 270.5 58.548
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Pagef6of 7
10 Mar-06 2:47 PM

07-3498-2931t54203psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 11-6729-9100 11-6729-9100 10 Mar-06 2:47 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 61.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 -0.9726 1.85955 0.8204 12.342 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Doecislon(D.05)
Betweon 105.7444 105.7444 1 0.95 0.35922 Non-Significant Effect
Enor 8942308 111.7788 8
Total 999.975182 217.52325 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(.01)
Variances Variance Ratio F 1.87917 23.16450 0.55820 Equal Variances
Distibution Shapiro-Wilk W 0.86171 0.07992 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 26.721 17.177 47.0=0 12.079

Graphics
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Comparisons: Page 7 of 7
CETIS Analysis Detail Report Date: 10 MW-06 2:47 PM

Analysis; 03-3037-24 9618154203pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Total Average Siomass Wet Wt. Comparison 11.6729-9100 11-6729-9100 10 Mar-06 2:47 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C >T Untransformed 1100 >100 1 NIA 51.72%

Group Comparisons

Control vs Conc-A Statistic Critical P-Value MSD Declslion(0.05)
Dilution Water 100 -1.7428 1.85955 0.9402 91.6218 Non-Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Between 18433.81 18433.81 1 3.04 0.11954 Non-Significant Effect
Error 4862.59 6069.074 8
Total 68986.4004 24502.881 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DeclsIon(0.01)

Variances Variance Ratio F 2.58740 23.15450 0.38336 Equal Variances

Distribution Shapiro-Wilk W 0.92031 0.35952 Normal DIstribution

Data Summary Original Data Transformed Data

Conc- Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 5 263.01 195.11 42221 93.465

Graphics
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06 3:09 PM
Test Link: 08-5372-9401/B1 54204psc

-47-
000-092-101-1 Analyst i' Approval:

Plant Chronic test CH2M Hill

Test No: 09-9175-7411 Test Type: Plant Chronlo test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergll
Ending Date: 03 Mar-06 DII Water: Source:
Setup Date: 25 Jan-06 12:00 AM trine:

Sample No: 09-5315-2344 Code: B1542-04 Clientt
Sample Date: 15 Nov-05 Material: Soll Project:
ReceIve Date: Source: Hanford
Sample Age: 71d Oh Station:

Comments: J1ODV2, E28401-

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
01-9254-1231 % Germnnation 100 >100 N/A 29.92% Equal Valance t Two-Sample
13,9253-1008 AG Average Dry Wt. 100 >100 NIA 32.76% Equal Vadanc6 I Two-Sample
16-72244568 AG Average Height 100 >100 NIA 49.51% Equal Variance t Two-Sample
13-7546-9439 AG Average Wet Wt. 100 > 100 NIA 22.90% Equal Variance t Two-Sample
07-9665-2596 Root Average Dry Wt. 100 > 100 NIA 44.15% Equal Variance t Two-Sample
02-2440-4958 Root Average Length 100 ,>100. NA 62.01% Equal Variance t Two-Sample
05-2473-0552 Root Average Wet Wt. 100 >100 NA 36.51% Equal Valance t Two-Sample
05-1227-1695 Total Average Womass Dry 100 >100 NIA 36.53% Equal Variance t Two-Sample
06-6783-3595 Total Average Blomass Wet 100 >100 N/A 28.88% Equal Variance t Two-Sample

CETnSw v.1.2revi



Page 2 of 3

CETIS Test Summa Report Date: 10 Mar-06 3:09 PM
Test Link: 08-5372-9401/B154204psc

% Germination Summary

Cone-% ControlType Reps Mean Minimum Maximau SE SD CV
0 Dilution Water 5 0.88000 0.50000 1.00000 0.08000 0.17889 20.33%
100 5 0.72000 0.40000 1.00000 0.12000 0.26833 37.27%
AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.275 2.1347 4.7733 - 38.65%
100 5 10.869 9.2133 11A6 0.4217 0.9429 8.84%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8A 12.333 0.6527 1.4595 13.73%
100 5 15.12 8.4 25 2.7527 6.1553 40.71%

AG Average Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.948 24.95%
100 5 58.544 46.670 68.636 3.3307 7.4477 12.72%

Root Average DryWL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
a Dilution Water 5 7.8666 3.78 14.108 1.8839 4.1678 52.98%
100 5 6.5947 8.2133 6.925 0.1202 0.2689 4.08%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Waler 5 28.46 22.5 33 1.7486 3.91 13.74%
100 5 39.773 22 73 9.3283 20.859 52.44%

Root Average Wet WL Summary

Cone-% Control Type Reps Mean Minimum Maximum 5E SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.38%
100 5 100.99 80.410 115.9 5.8455 13.071 12.94%

Total Average Biomass Dry Wt Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
o DilulionWater 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 17.264 15.427 18.21 0.4928 1.1019 6.38%
Total Average Blomass Wet W. Summarv

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 159.54 127.08 178.35 8.7345 19.531 12.24%

-48-
000-092-101-1 CETIS" v1.1 .2revl Analyst: J Approval:



Page 3 of 3
Report Date: 10 Mar-06 3:09 PMCETIS Test Summary Test Link: 08-5372-9401/B154204psc

% Garmination Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.60000
100 0.60000 0.60000 0.40000 1.00000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 D~ution Water 15.1720 10.552 19.276 8.52665 7.92751
100 11.3900 9.21334 10.2600 11.0220 11.48

AG Average Height Dta

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Dilution Water 10.2 BA 11.2 12.3333 11
100 15.3333 14.6667 25 84 12.2

AG Average Wet Wt. Detail

Conc-% ControlType Rep I Rep 2 Rep 3 Rop4 Rep a
0 - Dllutiw Water 67.2900 55.1900 82.338 73.2233 41.4750

100 62i5 46.6700 58.7450 58.2200 86.63M0

Root Average Dry WL. Detail..

Conc-% Control Type Rep , Rep 2 Rep 3 Rep 4 Rep a
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 6.59334 6.21334 6.92499 6.49200 6.75

Root Average Length Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 43 38.6667 73 22.2 22

Root Average Wet Wt. Detail -

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Diludon Water 143.362 140.624 158.524 72.0233 51.6375
100 115.897 80 A100 106.965 99.926 101.748

Total Average Blomass Dry Wt. Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.6066 12.2225
100 17.9834 15.4267 17.185 17.5140 18.21

Total Averame Blomasf Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 178.347 127.080 165.730 158.146 168.384

-49-
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Comparisons: Page 1 of 9
Report Date: 10 Mar-0 3:09 PM

CETIS Analysis Detail Analysis.

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Angular (Corrected) 100 >100 1 NJA 29.92%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.08340 1.85955 0.1551 0.30265 Non-Signiflont Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(D.05)

Between 0.0777281 0.077728 1 1.17 0.31020 Non-Significant Effect
Error 0.529773 0.06222 8
Total 0.80750108 0.1439497 - 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.11043 23.15450 0.48725 Equal Variances
Distibution Shapira-Wilk W 0.90642 025730 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diluton Water 5 0.88000 0.80000 1.00000 0.17889 1.20581 0.88808 1.34528 0.20635
100 5 0.72000 0.40000 1.00000 0.26833 1.02949 0.68472 1.34528 0.29977

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 2 of 9
10 Mar-06 3:09 PM

13-9253-1008/8154204psc

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 WA 32.76%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSD DecisIon(0.05)
Dilution Water 100 0.77289 1.85955 0.2309 4.04627 Non-Significsnt Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 7.070768 7.070768 1 0.60 0.46181 Non-SignIficant Effect
ETor 94.69468 11.83683 8
Total 101.765432 18.907801 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 25.62671 23.15450 0.00825 Unequal Variances
Distribution Shapiro-Wlk W 0.94329 0.59015 Normal Distribution

Data Summary Original Data Transformed Data

Cone-. Control Type Count Mean Minimum Maximin SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 10.669 9.2133 11.46 0.9429

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 3 of 9
10 Mar-06 3:09 PM

16-7224-0566/8154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Height Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Date Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 NIA 49.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value M31 Decislon(0.05)

Dilution Water 100 -1.5883 ' 1.85955 0.9246 5.26077 Non-Significent Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 50.47511 50.47511 1 2.52 0.15089 Non-Significant Effect

Error 160.0711 20.00809 8
Total 210.546219 70.484001 9

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Varilnce Ratio F 17.78573 23.15450 0.01640 Equal Variances

Distributon - Shapiro-Wilk W 0.88589 0.08951 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Meau Minimum Maximum SD

0 Dilution Water 5 10.627 8.4 12.333 1.4595
100 5 15.12 8.4 25 6.1553

Graphics
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Comparisons: Page 4 of 9
Report Date: . 10 Mar-06 3:09 PM

CETIS Analysis Detail Analysis: 13-7546-9439/8154204psc

[PlantChronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 08-5372-9401 088-5372-9401 10 Mar-05 3:08 PM CETISvI.1.2

tawo-Sample C> T Untrla nsformmi imesmoi11mme 10 >100emmm mmmmaim . An i11= 1 mMethod Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varlance t Two-Sample C >T Untransformed 1100 >100 1 NIA 22.90%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 0.68088 1.85955 0.2576 14.6352 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 71.79871 71.79871 1 OAS 0.51517 Non-Significant Effect
,Error 1238.995 154.8743 8
Total 1310.79346 226.67305 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Vatu. Decision(0.01)
Variances Variance Ratio F 4.58421 23.15450 0.16944 Equal Variances
Distribuion Shaplro-WIk W 0.96988 0.88975 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum MaxImum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 8.338 15.946
100 5 58.544 46.67 66.636 7A477

Graphics
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ComparIsons: Page 5 of 9
Rteport Date: 10 Mar-06 3:09PMCETIS Analysis Detail Analys: 07 1Ma2596 B04294ps

(Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Root Average Dry Wt Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 WA 44.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 0.68096 1.85955 0.2576 3.47318 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 4.044082 4.044082 1 0.46 051512 Non-Significant Effect
Error 69.77014 8.721268 8
Total 73.8142233 12.765349 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 240.25800 23.15450 0.00010 Unequal Vadanoes
DbtIuon Shapiro-Wok W 0.83816 0.04194 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.866 3.78 14.108 4.1678
100 5 6.5947 6.2133 6.925 0.2689

Graphics
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Comparisons: Page 8 of 9

CETIS Analsis Detail Report Date: 10 Mar-08 309 PM
Analysis: 02-2440-495818154204psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 08-372-9401 08-5372-9401 10 Mar-08 3:06 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t.Two-Sample C> T Untransformed 100 >100 1 N/A 82.01%

Group Comparisons

Control vs Conc-.. Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 -1.1920 1.85955 0.8883 17.6488 Non-Significant Effect

ANOVA Table -

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 319.9788 319.9788 1 1.42 0.28741 Non-SignIficant Effect
Error 1801.513 225.1891 8
Total 2121.49173 545.18791 9

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 28A5959 23.15450 0.00878 Unequal Variances
Distribution Shapiro-Wilk W 0.84109 0.04547 Normal Distribution

Data Summary Original Dabt Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.48 22.5 33 3.91
100 5 39.773 22 73 20.859

Graphics
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Comparisons: Page? of 9

CETIS Analysis Detail Analysis: 05-2473-055218154204psc

[Plant Chronic test CH2M HUI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WL- Comparison 08-5372-9401 08-5372-9401 10 Mar-08 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 36.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(G.05)
Dilution Water 100 0.55061 1.85955 02985 41.3408 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 374.6089 374.6069 1 0.30 0.59693 Non-Significant Effect
Error 9884.932 1235.616 8
Total 10259.5385 1510.2234 9

ANOVA Assurptlons

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Ratio F 13A452 23.15450 0.02736 Equal Variances
Distribution Shapiro-Wilk W 0.95666 0.74721 Normal Diafribution

Dat Summary Original Data Transformed Data
Conc-%o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 156.52 4T.962
100 5 100.99 80.410 115.9 13.071

Graphics
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Comparisons: Page 8 of 9
Report Date. 10 Mar-06 3:09 PM

CETIS Analysis Detail Analysis: -1227a!95/B15424psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Total Average Biomass Dry Wt. Compaison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISvI.1.2

[Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 100 >100 I NIA 36.53%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MD Declslon(0.05)
Dilution Water 100 0.74372 . 1.85955 0.2392 7.38505 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 21.80978 21.80978 1 0.55 0.47832 Non-Significant Effect
Error 315.4434 39.43043 8
Total 337.253202 61.24021 9

ANOVA Assumptions

Attribute . Test Statistic Criticpl P-Value Declsion(0.01)

Variances Variance Ratio F 63.9433 23.15450 0.00141 Unequal Variances
Distribution Shaplio-Wilk W 0.88617 0.15347 Normal Distribution

Data Summary . Original Data Transformed Data

Conc-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 17.284 15.427 18.21' 1.1019

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 9 of 9
10 Mar-08 3:09 PM

0"O783-35958S154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-08 3:08 PM CETiSvl.1.2

Method . Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Unbransformed 100 >100 1 N/A 28.88%

Group Comparisons
Control vp Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 0.63977 1.88955 0.2701 51.156 Non-SignIficant Effect

ANOVA Table
Source Sum of Squares Mean Square . OF F Statistic P-Value Decision(O.05)
Between 774.4072 7744072 1 0.41 0.54020 Non-Significant Effect
Error 15135.85 1891.985 8
Total 15910.2910 2606.3927 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 8.91986 23.15450 0.05688 Equal Variances
Distrtution Shapiro-WHk W 0.94991 0.66738 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 5 159.54 127,08 178.35 19.531

Graphics
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CETIS Test Summary
Page I of I

Report Date: 10 Mar-06 3:15 PM
Test Link: 13-207-2802/51 54205psc

-60-
000-092-101-1 Analyst: Approval:

Plant Chronic test CH2M Hill

Test No: 09-7340-8761 Test Type: Plant Chronic test Duration:' 37d Oh
Start Date: 25 Jan-06. Protocol: ASTM E193-02 (2002) Species: Poo sandbergl
Ending Date: 03 Mar-08 Dil Water Source:
Setup Data: 25 Jan-06 12:00 AM Brine:

Sample No: 06-5742-9955 Code: 81542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 71d Oh Station:

Comments: JI0DV1. E284701

Comparison Summary

Analysis Endpolnt NOEL LOEL ChV PMSD Method
16-4134-0539 % Germination <100 100 N/A 31.94% Equal Variance t TwoSample
04-0388-4068 AG Average Dry W. <100 100 NIA 38.05% Equal Varance t Two-Sample
12-9304-8505 AG Average Height 100 >100 NA 109.58% Unequal Variance tTwo-Sample
15-3320-8767 AG Average Wet Wt. <100 100 N/A 24.95% Equal Vaiance t To-Sample
0566551-5720 Root Average Dry Wt <100 100 NIA 54.04% Equal Variance ITwo-Sample
16-8795-0081 Root Average Length 100 >100 N/A 129.59% Unequal Variance tTwo-Sample
01-1714-1452 Root Average Wet Wt. <100 100 N/A 43.27% Equal Variance t Two-Sample
07-9043-1977 Told Average Biomass Dry '100 100 N/A 43A5% Equal Variance t Two-Sample
17-8925-3080 Total Average Biomass Wet <100 100 N/A 33.77% Equal Variance t Two-Sample

CETISw v1.1.2rwvA



Comparisons: Page of 9
.. Reporf Date: 10 Mar-08 3:15 PMCETIS Analysis Detail -Analysis: 16-4 05MB15 5pMc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 13-207-2802 13-6207-2802 10 Mar-08 3:15 PM CET1Sv1.1.2

I Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance t Two-Sample C > T Angular (Corrected) 4110 100 NIA 31.94%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 3.31955 1.85955 0.0053 0.3208 SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.8198639 0.819864 1 11.02 0.01055 Significant Effect
Error 0.5052135 0.074402 8
Total 1.41507733 0.8042655 9

ANVAAssumpttont

Attribute Test statistic CrItIcAd P.value . Decislon(G.01)
Variances Variance Ratio F 2.49465 23.1%4M 0.39757 Equal Variances
Distribution Shapiro-Wilk W 0.95095 0.67970 Norma[ Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17859 1.20581 0.88808 1.3452 0.20635
100 5 038000 0.00000 0.80000 0.29665 0.63315 0.22551 1.10715 0.32592

Graphics
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Comparisons: Page 2 of 9
Report Date: 10 Mar-06 3:15 PM

CETIS AnalysisNMIAnalysis: 04-0388.40681,1 54205pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Uink Date Analyzed Version
AG Average Dry W. Comparison 13-8207-2802 13-6207-2802 1OMar-063:15PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 .100 N/A 38.05%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 2.27746 1.8945 0.0284 4.69977 Significant Effect

ANOVA Table

Source Sum of Square Mean Square DF F Statistic P-Value Declsion(0.05)
Between 70.92812 70.92812 1 5.19 0.05685 Non-Significant Effect
Error 95.72236 13.67462 7
Total 166.650482 84.602746 8

ANOVA Assumptions

Attribute Test Statistic Critical P-value Decislon(.01)
Variances Variance Ratio F 14.91113 46.19462 0.05089 Equal Variances
DistibutIon Shapiro-Wilk W 0.95295 0.72240 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 4 6.7013 5.2401 825 1.2361

Graphics

I&

SISN -LO .6.s I 0s t' 1S
COnc-% bnkts

-62-
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Comparisons: Page 3 of 9

CETIS Analsis Detail 10 Ma 3:15 PMCETISAnalsis DtailAnalysis: 12-9.3D4-8505IB154205pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzea Version
AG Average Height Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Unequal Variance t Two-Sample C> T Untransformed 100 >100 1 WA 109.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD . Decislon(0.05)
Dilution Water 100 -2.3743 2.35336 0.9509 11.6446 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 306,7185 308.7185 1 7.22 0.03119 Significant Effect
Error 297.2084 42.45834 7
Total 603.926910 349.17688 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Vardances Variance Ratio F 45.17330 2425912 0.00305 Unequal Variances
Distribution Shapiro-Wik W 0.89720 0.23620 Normal Distrbullon

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimumi Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 BA 12.333 1A595
100 4 22.375 10.5 34 9.8098

Graphics
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Comparisons: Page 4 of 9
Report Date: 10 Mar-06 3:15 PM

CETIS Analysis Detail Analysis: 15-320-878718154205pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Cointrol lInk Date Analyzed Version
AG Average Wet W. Comparison 13-8207-2802 13-6207-2802 10 Mar-08 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed '100 . 100 N/A 24.95%

Group Comparisons

Control ve Conc-% Statistic Critical P-Value MSD Decislon(0.08)
Dilution Water 100 3.92614 1.89458 0.0029 15.9458 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 2428.535 2426.535 1 15.41 0.00570 Significant Efect
Error 1101.93 157A186 7
Total 3528.48484 2583.9533 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Varlances Variance Ratio F 8.99470 46.19482 0.10183 Equal Variances
Disribution Shapiro-Wilk W 0.98165 0.97222 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 4 30.859 24.98 37.84 5.317

Graphics
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Comparisons: Page 5 of 9
Report Date: 10 Mar-06 3:15 PM

CETIS Analysis Detail nal: 05455w20/15420Spse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Compalison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETiSv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed '100 100 NIA 54.04%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decfsion(0.05)
Dilution Waler 100 2.0217 1.89458 0.0415 4.25136 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P.Value Decision(O.OS)
Between 45.73503 45.73503 1 4.09 0.08292 Non-Significant Effect
Error 78.32761 1.18966 7
Total 124.062641 56.924686 8

ANOVA Assumptions

Attilbute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 5.89043 46.19462 0.17693 Equal Variances
Disiribution Shapiro-Wilk W 0.94719 0.65928 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678
100 4 3.33 2.02 5.800 1.7172

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 6 of 9
10 Mar-06 3:15 PM

16.879508118154205psc

Plant Chronic test CHI2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 13-207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alit H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
UnequalVariancetTwo-Sample C>T Untransformed 100 >100 1 N/A 129.59%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSD Decision(O.05)
Dilution Water 100 -1.5141 2.35338 0.884 36.8805 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1251.098 1251.098 1 2.95 0.12973 Non-Significant Effect
Error 2971.574 424.5106 7
Total 4222.67236 1675.6089 8

ANOVAAssumpIons

Attribute Test StatistIc Critical P-Value Declsion(0.01)
Variances Variance Ratio F 63.45765 24.25912 0.00158 Unequal Variances
Distibuton Shapiro-Wilk W 0.84021 0.05806 Nomia Distibution

Data Summary Origins Data Transformed Data

Conc-% Control Type Count Mean Minimum MaxImum SD Mean Minimum Maximum SD
0 Dilution Water 5 28A8 22.5 33 3.91
100 4 52.188 20.75 95 31.147

Graphics
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Comparisons: Page 7 of 9
Report Date: 10 Mar-06 3:15 PM

CETIS Analysis Detail Analysis: 01-1714-145215i54205psc
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet W. Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVarlanceITwo-Sample C>T -Untransformed <100 100 N/A 43.27%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 2.79386 1.89458 0.0134 48.9926 Signillicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declulon(D.05)
Between 11599.27 11599.27 1 7.81 0.02676 SignificantEffect
Error 10402.09 1486.014 7
Total 22001.3872 13085.286 8

ANOVA Assumptions

AMtrbutb Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 5.74830 46.194M2 0.18247 Equal Variances
Distributian Shapiro-Wkik W 0.93481 0.52849 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Tp. Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 4 40.987 24596 8.755 20.005

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page B of 9
10 Mar-06 3:15 PM

07-9043-1977/8154205psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry WL Comparison 13-6207-2$02 13-6207-2802 1OMar-0B3:15PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance tTwo-Sample C>T Untransformed <100 100 N/A 43.45%

Group Comparisons

Control vp Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 2.19678 1.89458 0.0320 8.78501 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(D.05)
Between 230.5735 230.5735 1 4.83 D.06404 Non-Significant Effect
Error 334.4602 47.78003 7
Total 585.033722 278.35357 8

ANOVA Assunptions

Attrbute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 9.75715 46.19462 0.09127 Equal Variances
Distributon Shapio-WilkW 0.91888 0.38302 Normal Distribution

Data Summary Original Data Transforned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.354 8.8117
100 4 10.031 7.8101 14.100 2.821

Graphics
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Comparisons: Page 9 of 9
Report Date: 10 Mar-08 3:15 PM .CETIS Analysis Detail Analysis: 17-6925-3080,8154205ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Compaduson 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISvI.1.2 .

Method Alt H Data Transform Zeta NOEL - LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 NA 33.77%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSD DecisIon(0.05)
Dilution Water 100 3.33482 1.89458 0.0083 5W.8184 Significant Effect

ANOVA Table

Source .Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 24838.38 24638.38 1 11.12 0.01251 Significant Effect
En'or 15507.08 2215.294 7
Total 40143.4365 26851.873 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docislon(O.01)
Variances Variance Ratio F 5.38092 46.19462 0.19823 Equal Variances
Distdbuion Shapiro-WIlkW 0.97138 0.90829 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 4 71.840 49.575 108.59 25.148

Graphics
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CETIS Test Summary
Report Date:
Test Lint

Page 1 of 3
10 Mar-06 3:23 PM

07-9195-529018154206psc

-71-
000-092-101-1 CETiS' vl.1.2rAv

Plant Chronic test CH2M Hill

Test No: , 07-888-0052 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-08 Protocol: ASTM E1983-02 (2002) Species: Poa sandbergil
Ending Date: 03 Mar-06 Dfl Water Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 09-1115-2498 Code: 81542-06 Client:
Sample Date: 16 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 70d Oh Station:

Comments: JIODV3, E285701

Comparison Summary

Analysis Endpolt NOEL LOEL ChV PMSD Method
05-2321-5437 % Germination 100 > 100 N/A 37.51% Equal Variance t Two-Sample
08-9581-0800 AG Average Dry W.. 100 > 100 N/A 33.63% Equal Variance t Two-Sample
04-9053-0328 AG Average Height 100 . > 100 N/A 183.12% Wilcoxon Rank Sum Two-Sample.
06-0459-7695 AGAverageWet WL 100 > 100 NIA 44.89% Equal Variance t Two-Sampde
01-8453-589 RootAverage Dry Wt. 100 >100 N/A 45.34% Equal Vadance t Two-Sample
10-1742-7543 Root Average Length 100 > 100 N/A 158.61% Wilcoxon Rank Sum Two-Sample
06-1157-1082 Root Average Wet WI. 100 > 100 WA 37.75% Equal Vadance t Two-Sample
06-4473-5543 Total Average'Btomass Dry 100 > 100 N/A 37.33% Equal Variance t Two-Sample
10-62464792 Total Average Slomass Wet 100 > 100 NA 34.83% Equal Variance t Two-Sample

Anals~tz- Approval:



CETIS Test Summary
Page 2 of 3

Report Date: 10 Mar-06 3:23 PM
Test Unk: 07-9195-52SOIBS420psc

-72-
000-092-101-1 AnalystLZl- Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DilutionWater 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.18000 0.35777 55.90%

AG Average Dry Wt. Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275. 19.278 2.1347 4.7733 38.65%
100 . 5 8.9213 7.106 10.867 0.8582 1.4718 16.50%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DiluUon Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 23.733 7.2 64 10.445 23.355 9840%
AG Average Wet W. Summary
Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 60A21 35.58 110.57 13.681 30.591 50.83%
Root Average Dry Wt. Summary
Con-% Control Type - Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 5.1265 3.9520 8.24 0,4523 1.0114 19.73%
Root Average Length Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilutain Water 5 28.46 22.5 33 1.7488 3.91 13.74%
100 5 54.093 17.6 148 24.212 54.139 100.08

Root Average Wet Wt. Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 15.52 21.449 47.982 42.36%
100 5 84.544 64.510 103.88 8.2686 18A89 21.87%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 14.048 11.058 15.850 0.9693 2.1673 15.43%

Total Average Blomees Wet WL. Summary

Conc-% Control Type Reps Mean Minhium Maximum SE SD CV
0 DilutionWater 5 177.14 93.113 240.86 28.086 58.331 32.93%
100 5 144.97 101.89 20L1 20A96 45.832 31.62%

CETISM V1.1.2rmv



Page 3 of 3
Report Date: 10 Mar-06 323 PMCETIS Test Summary Test Link: 074195-5290/B154206psc

%Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water i.00000 1.00000 1.oaoo 0.60000 0.80000
100 0.20000 1.00000 1.00000 0.80000 0.40000

AG Average Dry Wt. Detail

Conc-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5
0 DIlution Water 15.1720 10.552 19.276 8.82656 7.92751
100 8.94000 7.10599 9.73401 10.8667 7.9002

AG Average Height Detail

Conc-% ControlType Rept Rep2 Rep3 Rep4 Rep5
0 Dilullon Water 10.2 8.4 11.2 12.3333 11
100 64 7.8 7.2 18.6667 21

AG Average Wet Wt. Detail

Conc-% Control Type Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 110.67 38.58 51.1600 662900 37.405

Root Average Dry Wt. Detail

Cono-% Control Type Repi Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 6.23999 3.95200 8.11600 4.83999 4A4499

Root Average Length Detail

Conc-% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 148 17.6 19.2 35.8667 50

Root Average Wet Wt. Detail

Cone-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5
0 DilutlonWater 143.362 140.824 158.524 72.0233 51.6375
100 97.9399 65.3100 91.082 103.88 64.8100

Total Average Biomass Dry Wt. Detail

Conc-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.8068 12.2225
100 15.18 11.058 15.8500 15.7066 12.4450

_Total Averanauanewtw ia
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 208.61 101.890 142.242 170.17 101.915

-73-
Analyst: Tr Approwal:OM0092-10,1-1 CETISTMAv.1.2rev!



Comparisons: Page 1 of 9
Report Date: 10 Mar-06 3:23 PM

CETIS Analysis Detail Analysis: 05-2321-5437/8154206pse
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 07-9195-5290 07-9195-5290 10.Mar-063:22PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 NIA 37.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.1700585 0.170059 1 1.71 0.22680 Non-Significant Effect
Error 0.7936922 0.099212 8
Total 0.96375073 0.2692700 9

ANOVA Assumptions

Attribute Test Statistic Critical P.Value Declslon(0.01)
Variances Variance Ratio F 3.65997 23.15450 0.23677 Equal Variances
Distribution Shapiro-Wlk W 0.94392 0.59737 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 120581 0.88608 1.34528 0.20835
100 5 0.64000 0.20000 1.00000 0.35777 0.94500 0.46365 1.34528 0.39477

Graphics
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-74-
Ana"Ly' Approval:000-092-101-1 -CETISw v1.1.2rovi



Comparisons: Page 2 of 9
Report Date: 10 Mikr-08 3:23 PMCETIS Analysis Detail Antlysis: .0*.951-08315423spMc

Plant Chronic test CHIM Him

Endpoint Analysis Type Sample Link Control Link Date Analyzad Version
AG Average Dry WL Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:22 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units *ChV PMSD

Equal Vaiance t Two-Sample C> T Untransformed 100 >100 1 NIA 33.63%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dsclsion(0.05)
Dilution Water 100 1.53523 1.85955 0.0816 4.15398 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 29.40357 29.40357 1 2.35 0.16328 Non-Significant Effect
Error 99.80294 12.47537 8
Total 129.206511 41.878938 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 10.51840 23.15450 0.04261 Equal Variances
Distibution Shapiro-Wik W 0.98529 0.73115 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum sD Mean Minimum Maxbnum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 . 8.9213 7.105 10.867 1.4718

Graphics
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-75-
000-092-101-1 CET11mr vl.1.2ievi Analyst Approval:



* Comparisons: Page 3 of 9
Report Date: 10 Mar-08 3:23 PM

CETIS Analysis Detail alysim. 04-9053-632B15420so

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 07-9195-5290 07-9195-5290 10 Mar-08 3:22 PM CETISv1.1.2

Method AltH Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 183.12%

Group Comparisons

Control vs. Conc-% Statistic Critical P-Value Ties Decision(0.05)
Dilution Water 100 30 0.6548 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.05)
Between 429A618 429.4818 1 1.57 0.24578 Non-Significant Effect
Error 2190.29 273.7862 8
Total 2619.75159 70324802 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(O.01)
Variances Variance Ratio F 256.04940 23.15450 0.00009 Unequal Variances
Distribution Shapiro-Wilk W 0.73242 0.00218 Non-normal Distribution

Data Summary Original Data Transformed Data

Couc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD -
0 Dilution Water 5 10.627 8.4 12.333 1.A595 5.00000 3.00000 7.00000 1.58114
100 5 23.733 7.2 64 23.355 6.00000 1.00000 10.0000 4.18330

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
10 Mar-06 3:23 PM

06-0459-7895,1954206psc

Plant Chronic test CH2M Hill

Enipoint Analysis Type Sample Link Control Link DateAnalyzed Version
AG Average Wet Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:22 PM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnits Chv PMSD
Equal Varance t Two-Sample C>T Untransformed 100 >100 1 NfA 44.89%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 0.22571 1.8695 0.A135 28.689 Non-Significant Effect

ANOVA TIable

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsion(D.05)
Between 30.31542 30.31542 1 0.05 0.82709 Non-Significant Effect
Error 4760.421 595.0527 8
Total 4790.7360 625.35609 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 3.68029 23.15450 0.23489 Equal Variances
Distribution Shapiro-Wilk W 0.89548 0.19531 Normal Distribution

Data Summary . Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DIklton Water 5 63.903 41.475 82.338 15.946
100 5 60.421 36.58 110.67 30.591

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

I page s of 9
10 Mar-06 323 PM

01-8453-5889&154206psc

-78-
000-092-101-1 Analyst: Approval:

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 07-9195-5290 07-9195-5290 lMar.-063:22PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C >T Unranslarmed 100 >100 1 N/A 45.34%

Group Comparisons

Control vs Conc-% Stalstic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.42859 1.85955 0.0955 3.56658 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value flecision(0.05)
Between 18.76904 18.76904 1 2.04 0.19098 Non-Significant Effect
Error 73.573 9.1966M 8
Total 92.3420410 27.965668 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dcislon(0.01)
Variances Variance Ratio F 16.97948 23.15450 0.01787 Equal Variances
Distfbution Shapiro-WIlk W 0.90304 0.23651 Normal Distribution

Data Summary Original Data Transformed Data

Conc.% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Dilution Water 5 7.8668 3.78 14.108 4.1678
100 5 5.1266 3.9520 6.24 1.0114

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 6 of 9
10 Mar-OS 3:23 PM

10-1742-7543/Bl4208psc

Plant Chronic test CH2M 111ill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Versfon
Root Average Length Comparison 07-9195-5290 07-9195-5290 1OMar-0B3:22PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 158.61%

Group Comparisons

Control vs Conc4% Statistic Critical P-Value Ties . Decision(.05)
Dilution Water 100 30 0.6548 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 1642.669 1642.669 1 1.12 0.32183 Non-SIgnificant Effet
Eror 11785.22 1473.152 8 -

Total 13427.8892 3115.8219 9

ANOVA Assumptions

Attribute Test Statistic Crititc P-Value Declsion(0.01)
Variances Variance Ratio F 191.72010 23.15450 0.00016 Unequal Variances
Distribution Shapiro-Wik W 0.73476 0.00233 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28A6 22.5 33 3.91 5.00000 3.00000 7.00000 1.581 14
100 5 54.093 17.6 148 54.139 6.00000 1.00000 10.0000 4.18330

Graphics
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CETIS Analysis Detail
Comparisons: *Page 7 of 9
Report Date: 10 Mar-0 3:23 PM
Analysis: 08-11 5 7-10 8 2/8154208psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 07-9195-5290 07-9195-5290 lOMar-063:23PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 I MIA 37.75%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 1.24804 1.85955 0.1237 42.7472. Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(.05)
Between 2057.758 2057.758 1 1.56 0.24731 Non-Significent Effect
Error 1058.92 1321.115 8
Total 12626.6821 3378.8738 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(.01)

Variances Variance Ratio F 6.72930 23.15450 0.09177 Equal Variances
Distribution Shapiro-Wilk W 0.94554 0.61618 Normal Distribution

Data Sumrnary Original Dab Transfonned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.S 158.52 47.962
100 5 84.544 64.510 103.68 18.489

Graphics
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Comparisons: Page 8of 9
Report Date: 10 Mar-06 3:23 PMCETIS Analysis Detail Analysis: 06-4473-5543/B154206pse

Plant Chronic test CH2M HiH

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:23 PM CETISv1.1.2

Method AltH - Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 37.33%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valua MSD Decision(D.05)
Dilution Water 100 1.52026 1.85955 0.0835 .7.54637 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean.Square DF F Statistic P-Value Doclsion(S.05)
Between 95.15879 95.15679 1 2.31 0.16693 Non-Significant Effect
Error 329.3759 41.17199 8
Total 424.532677 136.32878 - 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 18.52981 23.15450 0.01878 Equal Variances
Distribution Shapiro-Wilk W 0.91804 0.34089 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diluton Water 5 20.217 12.223 33.384 8.8117
100 5 14.048 11.058 15.850 2.1673

Graphics
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Comparisons:
Report Date;
Analysis:CETIS Analysis Detail

Page 9 of 9
10 Mar-06 323 PM

10-248.4792154206p.c

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzid Version
Total Average Blomass Wet Wt. Comparison . 07-9195-5290 07-9195-5290 10Mar-06 3:23PM CETISv1.1.2

Method Alt H Data Transfon Zet NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 34.83%

Group Comparisons

Control vs Con"-. statistic Critical P-Value MSD Decision(0.05)
Di-utionWater - 100 0.96975 1.85955 0.1803 61.6913 Non-Signiflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIslon(0.05)
Between 2587.601 2587.601 1 0.94 0.36057 Non-Significant Effect
Error 22012.2 2751.524 8
Total 24599.7951 5339.1252 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 1.61984 23.15450 0.65173 Equal Variances
Distribulon Shapiro-Wilk W 0.94404 0.59876 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.88 58.331
100 5 144.97 101.89 208.61 45.832

Graphics
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CETIS Test Summary
Page I-of 3

Report Date; 10 Mar-08 3.32 PM
Test Link: 03-2429-7417/B154207psc

-84-
OO0-0M2-101-1 Analyst: 7 Approval:

Plant Chronic test CH2M Hill

Test No: 10-7437-4221 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan.06 12:00 AM Brine:

Comments: E2877.01

Sample No: 05-1608-3151 Code: B1542-07 Client:
Sample Date: 21 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 85d Oh Station:

Comments: JIODVO. E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
11-0323-4244 % Germination 100 > 100 N/A 29.15% Equal Variance t Two-Sample
0-9182-2401 AG Average Dry Wt. 100 > 100 N/A 40.28% Equal Variance t Two-Sample
07-3152-3077 AG Average Height 100 > 100 WA 34.46% Equal Variance t Two-Sample
19-M512-9268 AG Average Wet WI 100 > 100 NIA 48.02% Equal Variance t Two-Sample
10-8022-8215 Root Average Dry Wt. 100 >100 N/A 55.59% Equal Variance t Two-Sample
07-8510-5912 Root Average Length 100 >100 WA 28.91% Equal Variance t Two-Sample
10-5296-9200 RootAverage Wet WL 100 > 100 NIA 61.63% Equal Variance t Two-Sample
00-277-8828 Tolal Average Biomass Dry 100 >100 N/A 45.41% Equal Variance tTwo-Sample
09-405-4643 Total Average Blomass Wet 100 >100 WA 55.04% Equal Variance t Two-Sample

CETISw" V1.1.2revi



Page 2 of 3
Report Date: 10 Mar-06 3:32 PM

CETIS Test Summay Test Link: 03-2429-7417/Bl542O7psc
%Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.76000 0.40000 1.00000 0.11682 0.26077 34.31%

AG Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 14.659 10.595 19.105 1.6121 3.6047 24.59%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 . Dilution Water 5 10.627 8.4 12.333 0.6527 1.A595 13.73%
100 5 11.73 7.6 18 1.8581 4.1548 35.42%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41A75 82.338 7.1313 15.946 24.95%
100 5. 78.856 32.385 123.58 14.88 33.272 43.29%

Root Average Dry Wt Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.866 3.78 14.108 1.8639 4.1678 52.98%
100 5 9.1010 6465 13.887 1A338 3.2081 35.23%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 28A8 22.5 33 1.7486 3.91 13.74%
100 5 23.587 15 34.333 4.065 9.0896 38.54%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 168.52 21.449 47.962 42.38%
100 5 123.91 37.985 22.38 30.793 68.855 55.57%

Total Average Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 23.76 17.060 32.992 2.9736 6.6492 27.98%

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
a Dilution Water 5 177.14 93.113 240.88 26.086 58.331 32.93%
100 5 200.76 70.37 349.96 45.485 101.71 50.66%

-85-
Analyst: -D- Appwal:000-092-101-1 CETISol v1.1.2rovI



Page 3 of 3
Report Date: 10 Mar-06 3:32 PM

CETIS Test Summar Test Unk: 03:2429-7417/8154207pse

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.40000 1.00000 0.60000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.8266 7.92751
100 19.105 11.344 10.5950 16.5740 15.6767

AG Average Height Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 10.75 7.6 13.5 8.8 18

AG Average Wet Wt. Detail

Conc-% Contror Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 123.580 62.9080 32.3850 81.212 84.1934

Root Average Dry WL. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 13.8875 6.88201 6.465 10.874 7.59866

Root Average Length Detail

Cone-%e Control Type Rep I Rep 2 Rap 3 Rep 4 Rep 5
0 Dilution Water 27.8 28A 30.6 33 22.5
100 21 15 .32 15.6 34.3333

Root Average Wet WLt Deta.l

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.52 72.0233 51.6375
100 226.382 97.668 37.985 141.8M 115.61
Total Average Biomass Dry ft. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dikuton Water 23.9280 18.946 33.384 12.60M 12.2225
100 32.9925 18.0260 17.0801 27.448 23.2733

Conc-% Control Typ, Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 349.903 160.578 70.37 223.094 199.503

-86-
000-092-101-1 CETISw v.1.2rev Analyst: 2 Approval:



Comparisons: Page 1 of 9
Report Dats: 10 Mar-06 3:32 PM

CETIS Analysis Detail Analysis. 1-0323-4244154207pec

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Gemnination Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL. LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 29.15%

Group ComparIsons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
DIlution Water 100 0.83103 1.85955 0.2150 0.29562 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.06)
Between 0.0436344 0.043834 1 .0.69 0.43006 Non-SignIficant Effect
Error 0.5054631 0.063183 a
Total 0.54909750 0.1068173 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
variances Variance Ratio F I.9M77 23.15450 0.52B22 Equal Variances
Distribuion Shapiro-Wlk W 0.90703 0.26121 Normal Distribution

Data Summary Original Data Transformed Daba

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000- 1.00000 0.17889 1.20581 0.88508 1.34528 0.20635
100 5 0.76000 0A0000 1.00000 0.2077 1.07370 0.68472 1.34528 0.2894
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Comparisons: Page 2 of 9
Report Date: 10 Mar-06 3.32 PM
Analysis: 0.9182-2401/B154207pscCETIS Analysis Detail

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link bate Analyzed Version
AG Average Dry Wt. Comparison 03-2429-7417 03-2429-7417 lOMar-B3:32PM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 40.28%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(o.05)
Dilution Water 100 -0.8628 1.85955 0.7933 4.97430 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Declslon(0.05)
Between 13.31844 13.31844 1 0.74 0.41334 Non-Significant Effect
Error 143.1132 17.88915 8
Total 156A31646 31.207592 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.75351 23.15450 0.59977 Equal Variances
Distribution Shapiro-Wilk W 0.91217 0.29821 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.278 4.7733
100 5 14.659 10.595 19.105 3.8047

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 3 of 9
10 Mar-06 3:32 PM

07-3152-3077/0154207psc

Plant Chronic test CH2M Hill

Endpoint . Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL . LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 N/A 34.46%

Group Comparisons

Control vs Conc-% Statistc Critical P.Vdlue MSD Declsion(0.05)
Dilution Water - 100 -0.5602 1.85955 0.7047 3.66215 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 3.043381 3.043361 1 0.31 0.59065 Non-Significant Effect
Error 77.56889 9.896111 8
Total 80.612247 12.739472 9

ANOVA Assumptions

Attribute - Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F .10338 23.15450 0.06710 Equal Variances
Distribution Shapiro-WilkW 0.94876 - 0.65384 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-V. Control Type Count Mean Minimum Maximurn SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1A595
100 5 11.730 7.8 18 4.1548

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4 of 9
10 Mar-06 3:32 PM

19-612-9266i8154207psc

Plant Chronic test CH21M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
AG Average Wet Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMISD
Equal Variance t Two-Sample C> T Untransforned 100 >100 1 N/A 48.02%

Group.Comparlsons

Control vs Con-f% Statistic Critical P-Value MSD Declsion(0.06)
DiluDon Water 100 -0.785 1.85955 0.7725 30.6833 Non-Signlfcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 419.4125 419.4125 1 0.62 0.45508 Non-SIgnifIcant Effect
Error 5445.28 680.66 8
Total 5864.69229 1100.0725 9

ANOVA Assumptions

Attribute Test Statistic . Critical P-Value Decislon(.01)
Vadances Variance Ratio F 4.35362 23.16450 0.18327 Equal Variances
Distibution Shapiro-Wilk W 0.97222 0.91060 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 5- 76.85e 32.385 123.58 33272

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analys,,:

Page 5 of 9
10 Mar-08 3:32 PM

10.M022-6215154207pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unlransformed 100 >100 1 N/A 55.59%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
DIlution Water 100 -0.5249 1.85955 0.8931 4.37287 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DeclsIon(0.05)
Between 3.809574 3.809574 1 0.28 0.61386 Non-SignIficant Effect
Error 110.5981 13.82476 8
Total 114.407681 17.634337 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Ratio F 1.68983 23.15450 0.62375 Equal Variances
Distribution Shapiro-WWIkW 0.92375 0.38925 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8888 3.78 14.105 4.1678
100 5 9.1010 BAS5 - 13.868 3.2081

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 6 of 9
10 Mar-06 3:32 PM

07-8510.591283154207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Typei Sample Uink Control Unk Date Analyzed Version
Root Average Length Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance iTwo-Sample C>T Untranstorned 100 >100 1 N/A 28.91%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 1.10129 1.85955 0.1514 8.22874 - Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 59.37344 59.37344 1 1.21 0.30280 Non-SignifIcant Effect
Error 391.6356 48.95444 8
Total 451.009003 108.32789 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Varlances Variance Ratio F 5.40430' 23.15450 0.13106 Equal Variances
Distribution Shapiro-Wilk W 0.95526 0.73079 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28A 22.5 33 3.91
100 5 23.587 15 34.333 9.0896

Graphics
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Comparisons: Page 7 of 9

Report Date: 10 Mar-06 3:32 PM
CETIS Analysis Detail -Ana,,ais: 10.52W.9200ff15427p.0

Plant Chronic test - CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 NA 61.63%

Group Comparisons

Control - vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Waler 100 .0.2844 1.85955 0.6083 69.7836 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 284.6931 284.6931 1 0.08 0.78335 Non-Significant Effect
Efror. 28165.79 , 3520.723 8
Total 28450.4782 3805.4162 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.06099 23.15450 0.50090 Equal Variances
Distribution Shapiro-Wilk W 0.98045 0.90755 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dflution Water 5 113.23 51.638 18.52 47.962
100 5 123.91 37.985 228.38 68.855

Graphics
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Comparisons: Page 8 of 9

CETIS Analysis Detail t:32P
CETISAnalsis DtailAnalysis: 00-2777-8528/B1 54207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tT"ox-Sample C> T Unfransforned 100 >100 I - N/A 45A1%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 -0.7178 1.85955, 0.7533 9.18014 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Docislon(0.05)
Between 31.37398 31.37398 1 0.51 0.49343 Non-Significant Effect
Errr 487.4312 60.9289 - 8
Total 518.505197 92.302885 9

ANOVA Assumptions .

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Redo F 1.75627 23.15450 0.59876 Equal Variances
Distribution Shapiro-Wilk W 0.91351 0.30596 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.34 8.8117
100 5 23.76 17.000 32.992 6.8491
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 9of 9
10 Mar-06 3:32 PM

09.4055-4643/B154207pac

Plant Chronic test CH2M Hill

Endpoint Analysis Type. Sample Link Control Link Date Analyzed Version
Total Average Biomass Wei Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 55.04%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(D.05)
Dilution Water 100 -0.4505 1.88955 0.6679 97.5044 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decislon(0.05)
Between 1395.204 1395.204 1 0.20 0.86428 Non-Significant Effect
Error 5498749 873.438 8
Total 56382.8920 8268.6398 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Raft F 3.04021 23.15450 0.30692 Equal Variances
Disbibution Shapiro-Wilk W 0.98099 0.97023 Normal Distribution

Data Summary Original Data Translonned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 . Dilution Water 5 177.14 93.113 240.88 58.331
100 5 200.76 70.37 349.98 101.71

Graphics
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Page 1 of 2
Report Date: 10 Mar-06 3:38 PM
Test Link: 08-6576-0477/Bl54208pscCETIS Test Summary

Plant Chronic test CH2M Hill

Test No: 20-1165-4941 Test Type: Plant Chwcut test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 03 Mar-08 Dil Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 15-5450-5055 Code: B1542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: Sld Oh Station:

Comments: JIOLJ5. E289701

Comparison Summary

Analysia Endpoint NOEL LOEL ChV PMSD Method
15-9577-8021 % Gemination 100 > 100 WA 23.35%. Wicoxn Rank Sum Two-Sample
13-0879-1029 AG Average Dry Wt 100 > 100 N/A 55.97% Equal Variance t Two-Sample
15-2658-0580 AG Average Wet Wt 100 >100 N/A 85.91% Equal Variance t Two-Sample
08-9453-6105 Root Average Dry WL 100 >100 N/A 52.48% Equal Variance t Two-Sample
05-1384-9666 Root Average Wet Wt. 100 > 100 N/A 72.60% Equal Variance t Two-Sample
05-3828437 Total Average Biomass Dry 100 > 100 N/A 52.88% Equal Variance t Two-Sample
03-2729-5818 Total Average Biomass Wet 100 > 100 NA 74.97% Equal Variance t Two-Sample

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.92000 0.80000 1.00000 0.08000 0.17889 19.44%

AG Average Dry Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Diluion Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.e5%
100 5 10.963 2.780 19.076 3.0434 6.8052 62.08%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41A75 82.38 7.1313 15.946 24.95%
100 5 78.3D9 1.504 172.27 2.643 64.058 81.80%
Root Average Dry Wt. Summary

Coc-% Controlpe Reps Man Minimum Maximum SE so CV
0 Dilution Water 5 7.866 5168 14.108 1.8439 4.1878 52.98%
100 5 5.3735 1.522 8.0380 1.2853 2.973 80.20%

Root Average Wet WL Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.92 42.36%
100 5 127.4 15.63 236.01 38.65 86.433 67.79%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Dilution Water 5 20.217 12.221 33.-W 3.94W 8.8117 43.58%
100 5 is.ms 4.3080 27.114 4.1865 9.3612 57.30%

Total Average Biomass Wet WL. Summary
Cone.*% Control Type Reps Mean Minimum Maxnmm BE so CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 205.80 32.142 408.27 66.483 148.66 7223%
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CETIS Test Summary Report Date:
Test Link:

* Page 2 of 2
10 Mar-05 3:38 PM

08-6576-0477/B1 54208psc

-98-
000-092-101-1 Analyst: 2_' Approval:

% Germination Detail

Conc-% ControlType Rep I Rep2 Rep3 Rep4 Rep5
a Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 1.00000 1.00000 1.00000 0.600000 1.00000

AG Average Dry W. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 -19.276 8.82660 7.92751
100 10.402 2.786 16.3760 6.17334 19.0760

AG Average Wet Wt. Detafl

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 58.13 16.504 112.862 31.7833 172.268

Root Average Dry Wt. Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.7799 4.295
100 4.33401 1.522 7.83000 5.14333 8.03800

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 92.7300 15.638 189.334 103.767 236.006

Total Average Blomas Dry WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.60K 12.2225
100 14.7360 4.30801 24.2080 11.3167 27.1140

Total Average Blomass Wet WL Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 150.86 32.142 302.196 135.550 408.274

CETI8m v1.1.rv



Comparisons: Page 1 of 7

CETIS Analysis Detail Report Date: 10 Mar-06 3:38 PM
CETI Anlyss Deail. .Analysis: 15-9577-Ml21B154206pso

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample. Link Control Link Date Analyzed Version
% Germination Comparison 08-6576-0477 08-8578-0477 10 Mar-06 3:37 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcomon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 23.35%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Declslon(0.05)
Dilution Water 100 29.5 0.5794 3 Non-Significant Effect

ANOVA Table

Source SIaM of Squares Mean Square DF F StatIstic P-Value Declslon(0.05)
Between 0.0056708 0.005671 1 0.13 0.72399 Non-Significant Effect
Eror .0.3390172 0.042377 8
Total 0.34468800 0.0480479 9

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Decilsion(C.01)
Variances Variance Ratio F 1.00903 23.15450 0.99281 Equal Variances
Distribution Shapio-Wilk W 0.71659 0.00140 Non-normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean - Minimum Maximum SD
0 DilutbonWater 5 0.88000 0.60000 1.00000 0.17889 5.10000 1.50000 7.00000 2.65518
100 5 0.92000 0.60000 1.00000 0.17889 5.90000 1.50000 7.00000 245967
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Comparisons: Page 2 of 7
Report Date: 10 Mar-06 3:38 PM

CETIS Anayss Detail .Analysis: 13-0879-102S15420Ss

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t 7o-Sample C> T Unhansformed 100 >100 1 N/A 55.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 0.37342 1.85955 0.3593 6.91265 Non-Significant-Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(0.05)
Between 4.817486 4.817486 1 0.14 0.71853 Non-Significant Effect
Error 27.3788 34.54735 8
Total 281.19627 39.364834 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ralio F 2.03252 23.15450 0.50901 Equal Variances
Distribution Shapiro-Wik W 0.94217 0.57742 Normal Distrbtion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Mudmimm SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 10.963 2.788 19.076 6.8052
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 3 of 7
10 Mar-06 3:38 PM'

15-2858-0580/154208psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Unite ChV PMSID
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 85.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decsion(O.05)
Dilution Water 100 -0.488 1.85955 0.6807 54.8976 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DeclsIon(0.05)
Between 518.847 518.847 1 0.24 0.63866 Non-Significant Effect
Error 17431.01 2178.877 8
Total 17949.8607 2697.7238 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 16.13761 23.15450 0.01963 Equal Variances
Distribulon Shapiro-Wlk W 0.95324 0.70689 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water. 5 63.903 41.475 82.338 15.946
100 5 78.309 16.504 172.27 64.058
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Comparisons: Page 4 of 7
Report Date: 10 Mar-06 3:38 PM
Analysis: 06-9453-0105,154208peCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dale Analyzed Version
Root Average Dry Wt. Comparison 08-6578-0477 08-6576-0477 10Mar-063:38PM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance tTwo-Sample C> T Untransformed 100 >100 1 N/A 52.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decrsion(O.05)
Dilution Water 100 1.12295 1.85955 0.1470 4.1285 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decison(0.05)
Between 15.53922 15.53922 1 1.26 . 0.29403 Non-Significant Effect
Error 98.58252 12.32281 8
Total 114.121741 27.862037 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 2.38753 23.15450 0.41996 Equal Variances
Distribution Shapiro-Wilk W 0.94038 0.55702 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8686 3.78 14.108 4.1678
100 5 5.3735 1.522 8.038 2.6973
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 5 of 7
10 Mar-06 3:38 PM

05-1 384-9566/954208psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyznd Version
Root Average Wet Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransftrmed 100 >100 1 NIA 72.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(o.05)
Dilution Water 100 -0.3226 1.85955 0.6224 82.2037 Non-Significant Effect

ANOVA Table

Source Sum of Square& Mean Square OF F Statistic P-Value Decison(0.05)
Between 508A237 508.4237 1 0.10 0.75527 Non-Significant Effect
Error 39083.88 4885.484 8
Total 39592:2987 5393.9081 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dectsion(O.01)
Variances Variance Rago F 3.24754 23.15450 028037 Equal Variances
Distribuion Shapro-WUk W 0.97884 0.95867 Normal Dlsrlbution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.M 158.52 47.962
100 5 127.49 15.638 236.01 88.433
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Comparisons: Page 6 of 7
Report Date: 10 Mar-06 3:38 PM

CETIS Analysis Detail Analysis: 05-3828-0e37/S154208ps
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry WL Comparison 08.0576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv.1.2

Method AI H Data Transform Zeta NOEL LOEL Toxic Units C-V PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 NIA 52.88%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.67508 1.85955 0.2593 10.6913 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square . OF F Statistic P-Value Decrsion(0.05)
Between 37.66095 37.66095 1 OA6 0.51866 Non-SignificantEffect
Error 661.1147 82.63934 8
Total 898.7757 120.3003 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.12860 23.15450 0.90949 Equal-Viriances
Distribution Shapiro-Wilk W 0.94792 0.64396 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.84 8.8117
100 5 18.336 4.3060 27.114 9.3612
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Comparisons: Page 7 of 7

Report Date: 10 Mar-06 3:38 PMCETIS Analysis Detail Analysis: 03-2729.581 WB154208Osc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Bionass Wet WL Comparison 08-576-0477 08-8676-0477 10 Mar-06 3:38 PM CETISvI.1.2

Method Alt-H Dats Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sampie C> T Untransformed 100 >100 1 NIA 74.97%

Group Comparisons
Control - vs Conc-%. Statistic Critical P-Value MSD Decislon(0.5)
Dilution Water 100 -0.4014 1.85955 0.650 132.804 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(i.05)
Between 2054.488 2054.488 1 0.16 0.89863 Non-Signfficant Efsct
Error 102008.6 12751.07 8
Total 104063.043 '. 14805.554 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 6.49508 23.15450 0.09731 Equal Variances
Distrbution Shapiro-Wilk W 0.983586 0.98135 Normal Disblbuon

Data Summary Original Data Transformed Data

Conc-% Conti-ol Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.88 58.331
100 5 205.80 32.142 408.27 1486
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06 34 PM
Test Link: 01-8369-84441/B154209psc

-107-
000-092-101-1 Analyt Approval:

Plant Chronic test CH2M Hill

Test No: 15-8481-0577 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1S3-02 (2002) Species: Poo sandbergl
Ending Date: 03 Mar-06 DIR Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 07-31840122 Code: 81542-09 Client:
Sample Date: 05Dec-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 50d Oh Station:

Comments: JIODT9. E295301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-8687-3352 %.Geminaon <100 100 N/A 18.38% Equal Variance t Two-Sample
04-4596-1272 AG Average Dry Wt. 100 >100 N/A 42.47% Equal Variance t Two-Sample
07-9120-2062 AG Average Height 100 >100 N/A 42.68% Equal Variance t Two-Sample
164154-3147 AG Average Wet Wt. 100 >100 N/A 40.33% Equal Variance tTwo-Sample
09-6233-5934 Root Average Dry Wt. 100 >100 WA 48.68% Equal Variance t Two-Sample
08-1097-6197 Root Average Length 100 >100 N/A 29.97% Equal Variance t TWo-Sample
12-8307-1390 Root Average Wet WL .100 > 100 N/A 45.20% Equal Variance t Two-Sample
08-5176-9503 Total Average Biomass Dry 100 > 100 N/A 43.16% Equal Variance t Two-Sample
17-0304-2643 Total Average Blomass Wet 100 > 100 NIA 40.21% Equal Variance t Two-Sample

CET'IS's v1.1.2mevi



CETIS Test Summary
Page 2 of 3

Report Date: 10 Mar-06 3:44 PM
T.st Univ 01-369-841B154209pac

-108-
000-092-101-1 Analyst: 0' Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Diution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33% -
100 5 0.48000 0A0000 0.60000 0.04899 0.10954 22.82%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.27 2.1347 4.7733 38.65%
100 5 8.6617 -3.71350 12.067 1.8436 4.1225 47.59%

AG Average Height SWummary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 13.927 8.4 12.333 0.6527 1.4595 13.73%
100 5 1.A67- 12 25 2.349 5.257 31.90%

AG Average Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.916 24.95%
100 5 51.001 19.99 73.76 11.883 26.571 52.10%

Root Average Dry WLt Summary

Cone.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8668 3.78 14.108 1.8639 4.16 52.98%
100 5 5.059 3.27 8.26 0.4758 1.95B4 35.72%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 28.46 22.5 33 1.7486 3.921 13.74%
100 5 36.867 26.333 49 4.2408 9.4827 25.72%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.238 153.52 21.449 47.962 42.36%
100 5 90.707 51.115 145.1 17.251 38.574 42.53%

Total Average Blornass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.22 33.384 3.9407 8.8117 43.58%
100 5 13.721 7.5450 20.11 2.5474 5.69M2 41.52%

con"- ControlTywo Reps Mean Minimum Maximum BE SD CV
0 Diulion Water 5 177.14 93.113 240.86 28.086 58.331 32.93%
100 5 141.71 75.185 213.39 28.05 62.721 4426%

CETISw v1.1.2reMi



Page 3 of 3
Report Date: 10 Mar-08 3:44 PM

CETIS Test Summary Test Link: o1-8389-8444/B154209psc

% Genninatlon Detalil

Conc-% Control Type Rep 1 Rep 2 - Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.B0000
100 0.40000 0.60000 0.60000 0.40000 0.40000

AG Average Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82686 7.92751
100 3.78500 12.0867 11.0467 11.8450 4.56500

AG Average Height Detail

Conc-% Control Trype Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 17 12 12.3333 25 16

AG Average Wet WL. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 19.99 73.78 68.8867 68.3 24.0701

Root Average Dry Wt. Detail

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 3.75998 4.71000 5.29 8.28498 3.26999

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 44 30 28.3333 49 35

Root Average Wet W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.824 158.524 72:0233 51.6375
100 55.9 98.0133 103.41 145.095 51.115

Total Average Bloms Dry Wi. Detail

Cone-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Dilution Water 23.9280 18.946 33.384 12.60066 12.2225
100 7.54501 18.7767 16.3368 20.11 7.83502

Total Average Bloass Wet WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240,862 145.247 93.1125
100 75.89 171.773 172.297 213.395 75.185

-109-
Analyst: %' Approval:.0004=9-10141 CETISra V1.1.2rAv



Comparisons: Page 1 of 9
Report Date: 10 Mar-06 3:44 PM
Analysis: 09-8687-3352,81 54209pscCETIS Analysis Detail

Plant Chronic tast CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 01-8369-8444 01-8369-8444 lOMar-063:43PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITwo-Spmple C>T Angular (Corrected) <100 100 NIA 18.38%

Group Comparisons

Control vs Conc-% Statistic -Critical P-Value MSD Declslon(0.05)
Dilution Water 100 4.21032 1.85955 0.0015 0.19458 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Betseen 0.4852164 0.485216 1 17.73. 0.00295 Signifcant Effect
Error 0.2189753 0.027372 8
Total 0.70419164 0.5125883 9

ANOVA Assumptions

Attrbute Test Statistic Critical P-Value Decision(0.01)
Variances Wriance Raeio F 3.50066 23.15450 0.25233 Equal Variances
Distribution Shapiro-Wilk W 0.81229 0.02044 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635

100 5 0.48000 0.40000 0.60000 0.10954 0.76526 0.68472 0.88808 0.11029
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Comparisons: Page 2 of 9
Report Date: 10 Mar-06 3:44PM

CETIS Analysis Detail Analysis: 04-8586-1279154209pMc
Plant Chronic test CH2M Hlfl

Endpoint Analysis Type Sample Link Control lInk DateAnalyzed Version
AG Average Dry WL Comparison 01-8389-8444 01-8369-8444 10 Mar-06 3:43 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariance tTwo-Sample C>T Unhensformed 100 >100 1 NIA 42.47%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 1.30792 1.85955 0.1136 5.24509 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(O.05)
Between 34.02485 34.02485 1 1.71 0.22723 Non-Signlficant Effect
Eror 159.1180 19.88083 8
Total 193.143456 53.914675 .9

ANVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.34068 23.15450 0.78323 Equal Variances
Distribution Shapiro-Wilk W 0.88302 0.14132 Normal Distribution

Data Sunmuary Original Oeta Tkansformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 8.6617 3.7850 12.067 4.1225
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Comparisons:
Report Date.
Analysis:CETIS Analysis Detail

Page 3 Of 9
10 Mar-0B 3:44 PM

07-9120-2062/8154209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Compadson 01-8359-8444 01-836MZ444 10 Mar-08 3:43 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LO ToxIc Units ChV PMSD
Equal Variance t Two-Sample C> T Unitansformed 100 >100 1 N/A 42.86%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 -2.3954 1.85955 0.9783 4.53357 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 85264 85.264 1 5.74 0.04349 Signiliant Effect
Error 118.8764 14.85956 8
Total 204.140442 100.12356 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 12.95118 23.15450 0.02935 Equal Variances
Distribution Shapiro-Wilk W 0.86399 0.08503 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8A 12.333 1.4595
100 5 16.487 12 25 5.2525
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 10 Mar-06 3:44 PM
Analysis: 1-4154-3147B1154209psc

(Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
AG Average Wet W. Comparison 01-8369-1444 01-8389-8444 .lOMar-063:43PM CET1SvI.1.2

Method - Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untmnsformed 100 >100 1 N/A 40.33%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(D.05)
Dllutlon Water 100 0.93097 1.895S 0.1896 25.7707 Non-Signlcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.05)
Between 416.1495 416.1495 1 0.87 0.37911 Non-Significant Effect
Error 3841.203 480.1504 8
Total 4257.35239 896.29987 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dectsion(O.01)
Variances Variance Ratio F 277655 23.15450 0.34643 Equal Variances
Distribulion Shapiro-Wilk W 0.87112 0.10300 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximurn SD
0 Dilution Water 5 63.903 41.475 62.338 15.946
100 5 51.001 19.99 73.76 26.571
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CETIS Analysis Detail
Comparisons:
Report Date:

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 01-8369-8444 01-8389-8444 10 Mar-06 3:43 PM CETlSvl.1.2

Method tAl H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD.
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 48.68%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.38331 1.8595 0.1050 3.82955 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 19.70663 19.70663 1 1.86 0.20991 Non-Significant Effect
Error 84.82246 10.60281 8
Total 104.529087 30.309438 9

ANOVA Assumptions

Attribute Test Statistic Critical - P-Value Decision(0.01)
Variances Variance Ratio F 4.52895 23.15450 0.17281 Equal Variances
Distribution Shapiro-Wilk W 0.94997 0.68819 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678
100 5 5.059 3.27 8.265 1.984

I Graphics

Page 5 of 9
10 Mar-0 3:44 PM
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Comparisons: Page 6 of 9
Report Date: 10 Mar-08 344 PM

CETIS Anaiysis Detail Analysis: 08-1097-6197/154209p.o
Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Length Comparlson 01-839-8444 01-369-8444 10 Mar-06 3:43 PM CETISVI.1.2

Method Alt H Data Transform Zolt NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 WA 29.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(t.05)
Dilution Water 100 -1.8327 1.8595 0.9479 . 8.53005 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statlstidc P-Value Decdsion(O.05)
Between 178.6801 176.6801 1 3.36 0.10421 Non-Significant Effect
Error 420.8409 52.60511 8
Total 597.520996 22928522 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declalon(O.01)
Variances Variance Ratio F 5.88188 23.15450 0.11442 Equal Variances
Distribution Shapiro-Wilk W 0.98660 . 0.99071 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.46 22.5 33 3.91
100 5 36.867 26.333 49 .A827

Graphics

1 1-

Is.

-- ---------- -------------
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0 We -9is-IA U 4 is

ccne-% enaet

-115-
000-092-101-1 ceTIim v1.l.2evl Aaly t k Approval:___



Comparisons: Page 7 of 9
Report Date: 10 Mar-06 3:44 PM

CETIS Analysis Detail Analysis: 12-8307-1390/8154209psc

Plant Chronic test CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet W. Comparison 01-8369-8444 01-8369-8444 lOMar-06 3:43PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwo-Sample C>T Untransformed- 100 >100 1 NfA 45.20%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSD Decdsion(t.05)
Dilution Waler 100 0.81841 1.859M8 0.2184 51.1856 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dscislon(.05)
Between 1268.721 1268.721 1 0.67 0.43682 Non-Significant Effect
Error 15153.4 . 1894.175 8
Total 16422.1190 3162.8954 9

ANOVA Assumuitions

Attribute Test Statistic Critical P-Value DecIsIon(0.01)
Variances Variance Rego F 1.54599 . 23.15450 0.68325 Equal Variances
Distribution Shapiro-Wilk W 0.91570 0.32247 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 90.707 51.115 145.1 38.574

Graphics

0 --------------------

Cane.% RNIMkIS

I

-116-
000.092-101-1 CETtSw' %1.1.2revl Anadyst: Approval:



Comparisons: Page 8 of 9
Report Date: 10 Mar-06 3: PM

CETIS Analysis Detail Analysis: .-176.9503/9154209psc

jPlant Chronic last CH2M Hill

Endpoint Analysis Type Sample Link Conro Link Date Analyzed Version
Total Average Blomass Dry Wt. Compaison 01-8369-8444 01-8369-8444 lOMar-063:43PM CETISvI.1.2

Method Alt H Data.Transfomn Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 43.16%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Declslon(0.05)
Dilution Water 100 1.38453 1.85955 0.1018 8.72574 Non-Significant EffeC

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 105.52 105.52 1 1.92 0.20359 Non-SIgnificant Effect
Error 440.3715 55.04844 a
Total 545.891441 180.56639 9

ANOVA Assumptions

Aftribute Test Statistic Critical P-Value Decision(O.01)
Variances - Variance Ratio F 2.39308 23.1540 0.41878 Equal Variances
Distribution Shapiro-Wilk W 0.91918 0.35017 Normal Distribution

Data Summary Original Data Transforned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 S.8117
100 5 13.721 7.5480 20.11 5.982

Graphics

I - Is
RIs

-------------- --------------

a n -I -is -O. 45 U. OS 1.0 1. 2.0
aonc% Itankts

-11 7-
000-092-101-1 CETISm vl.1.2revt Anaiyst:Zr Approval:



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 9 of 9
10 Mar-06 3:44 PM

17-0304-284318154209psc
Plant Chronic test CH12M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 01-369-8444 01-8369-8444 lOMar-063:43PM CETiSvl.1.2

Method Alt H 'Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 N/A 40.21%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Dilution Water 100 0.92492 1.88955 0.110 712307 Non-Significant Eflect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 3138.11 3138.11 1 0.85 0.38208 Non-Significant Effect
Error 29346.01 3668.251 8
Total 32484.1157 6806.360S 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deolslon(0.01)
Variances Variance Ratio F 1.15620- 23.15450 0.89153 Equal Variances
Distributon Shapim-Wk W 0.88991 0.16917 Normal Distribution

Data Summary Original Data Transformed Data
Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 5 141.71 75.185 213.4 62.721

Graphics
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I-'washington Closure Hanford CH LIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-os1-3 tpw i or .
for CoMpan Contact Teleubone No. Project Coordinator

COLLOM JOAN ESSNER 375-4688 KESSNERJH Price Code 8L DataTurnaround

Project Duienation Samuli Location SAF No. Air Quality []I 45 Days
100 & 300 Area Component of the RCBRA - IncrmWeoal So 600-- 1 RC-051

Ice Chest No. Field Lo book No. COA Method ofShiment
EL-56 BESRAS652D

Shinged To Offlte Pertv No. Bi of Ladina/Air Bil No.
CHMH --LL -A06011

POSSIBLE SAMPLE HAZARDS/REMARS
NONE roenbon -

Special Handling and/or Storage Type of Container

NONE o. of ContaIuer(s) -

Volume 'iocc
Swk.[ ; sea Pi

3p To'k

SAMPLE ANALYSIS S-A g

Simple No. Marix* Sample Date Sample Tmw -

*wave TIOIXJQ SOIL 10-31-OS 1630 X X
t~eflwe- SOIL

SOIL
-J40awl" SOIL

Ji0fW& - SOIL .

CAIN P0sgi|? S SIg/PIat mes SPECIAL INSTRUJCrTONS Matrix

Fotr D.usTnoe weglBySwedV R Daterim . 1

.tfrihdByVRewmvSd Fmom Recedfylod . urImun S4psm.(1iqu)e~y~nve~o Particlee SiR(rySow -i22 Mitue rmey 216 TC 05;PH(SP -904"5; s.
blog, yKel 3 1;Amnia 3" I is- W*.0 PecetIold

dished BERenevd Fin DahRewivedSIptund a naterSsme '

Relinquisted B*SRestoved FPm D&WThm RemeiiltySond a DNuTSne

LABORATORY Received By DuTim
SECTION

ALSAMPLE DiosaiMedod DIqOSedBy Danm
4prPOSITION

T1 4-EE-o11 (08129/2005)



ashington Closure Hanford CH dN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-4 P-sk I of I
tar Comean Contact Teleohone No. Projeet Coordinator

. COLLOM JOAN KESSNER 375-4689 KESSNER, JH Price Code 8L Data Turnround

Prolet Desilnatioa Samnlin Location SAF.No. AirQulty ( 45 Days
100 & 300 Ae Coponent of t RCBRA - Inawental'So PIT 2 RC-051 -

Ice Chest No. Field LeookNo. COA Method ofShimment
EL-I 6 BESRAS6520

Shinned To Omfgh I rt, No. Big of Ladin/Air Big No.
CH2MHILL A060 51

NONE Fre lb7w Nowe
Preservation

G)P P/C

Special Handling and/or Storage Tnm of Container - -/0

NONE N o. of Contain"~) fI I
Volume 4 0 007

(00Q \\X

Sntk.(g). SaFlW
-PK TodaCy

SAMPLE ANALYSIS -

Asrmaim

Sample No. MNisix* Smlo Date Samplaime

J10DV4 SOIL u--os SOI)h -f
J10DVS SOIL
J10DV7 SOIL
J110DV7 SOIL
J10DV8 SOIL

CHAIN OF POSSESSION sign/prnt mes SPECIAL INSTRUCUIONS Matrix
red From Dwerrime ReedBytomed I, DawmTefl Thi thain ofr'ody fhm-documots d tnsfrofbulk field cakewd mils to IheCH2M HM

CorvaUis Ishetwy for kmammal qp ntosud sIKM=&g

ReviDabiwMMT' Remind Sri"i Daefhime (1) Piidclesin (Dry Sieve) - D422; Meaibn Conten -D2I6;t TOC - 9060; pH (Sob)- 9045; 9-shwo
Nioqnsbyjelahl- 3514; Ammonia -350.3; IC Anions- 300A PeteetSolids

R9Ilavied Syftmenved Rom DTI Received B~Stiwd Datednrm A5 -

-teqsWBylReedFrmnm BySteoed Damrwime ?d4

Relinquished BrRamvcd Fiam Daedtime Received BySWmsd I Wartime -0.

Relimmishmd1ypRtnovedFrom Dawefrmn receid ByntlomedI x Dmdten

LABORATORY R-WA By vatarime
SECTION

,FIAL SAMPLE ispOsi Method Diposed By DUllim
FOSMON

kiEE-alI (08/29/2005)



Wakfington Closure Hanford CHAIN F'CUSTODY/SAMPLE ANALYSIS REOUEST RC-O5I-9 'W' 1 or I ~
OlletorCom yCont et Telhone No. ProlectCrdinator
L COLLOM JOAN KESS? ER 375-4688 KESSNER, JJH. price Code SL Data Turnaround

roiect DcSIAunatioA Samolia Loc on SAP No. Air Qualih 45 Days100 & 300 Arem Conincnt or ihe RCIIRA - Inxnnmtol So Upland Back I Ievued-l00-F-2 RC-051
e Chat No. Field Loebook _. COA Method of Sh__inc , -

EL- 596 SESRAS6520
hionid To a011te Prooert' No. DiUt of Ladine/Air Bill No.
CH2MHILI. A060151

POSSIBLE SAMPLE I IAZARDS/REMARKS
Poteniaib Radintnir Preecron.

Special Handling andlor Storage Type o ContAiner

NONE No. of ontalner(s)

v -11me of 40P

SAMPL.E ANALYSIS

Sampnyo. Matrix Somple Date SINp7 hTiml .. .-

1100T8 SOIL

CHAIN OF POSSESSION M sig'rint Namzs SPECIAL INSTRUCTIONS

y dler / Panicle Size tDrySiv) - D422: MoiatureCoant - DIN6: TOC. 9060: pH (Soil) - 9043;
ZOOS-n by KjldahlI-35 .I; Ammouk -350.3: IC Anion - 300.0 Percent Solids

e W o ylSIed In D .110 /t-/
,, ' a~~61-Aa -,W.e

dinquishmd By0R4nvowd -n, Receicd By/Sjoed In Dan$y
~-0- fl*

diqihdDfeoe an Dudrii . OreiedBStond inDaten.ti-:Im~tc Imfwncd te Received Inult

SIiuqrdShed By'1tenotb 'am. lasierlr.n Reedivet By/Starnd Ina DI*ThTr Xic

liaquished By/Reaved Fam lbierll Receied ftl Sted in Daidrkne

.ABORATORy Received lAy Ti].VThm

SF pM'ON 
DipedB

'IN SAMPLE l*4-%i Mt1hw 0ip", By actrlnw

li-EE-011 (0W/292005)



aashington Closure Hanford CH/IN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 Par i or J
Coliator CommnY contact Telenbone No. ProicctCoordientor

LICOLLOM JOAN VESSNER 375-4688 KESSNER;JH PriceCode 8 Data Turnaround

Prolect Desianation Samolina tion SAF No. Air Quality , 45 Days
100 & 300 Arc Component of the RCBRA - Increments] So Upland atv Rekence-Central Plateau RC-OS1

IceChest No. Field Los ok No. COA Method of Shipment
EL15 BESRAS6520

Shipped To OU1it. Pr nery No. Bill of Ladiur/Air Bill No.
CH2MIHIL. A0601

POSSIBLE SAMPLE H AZARDS/REMARKS
NONE I'

Special Handling and/or Storage I eorContainer 
-

NONE N -ofContainer(s)

volume wo, 4

Saluueni SeePlus.
Special TS-fiy

iouvoriskm AST~dMikC
SAMPLE ANALYSIS sea Med

Sample No. Matrix *Smple Date Sanpile Tive . -:-

JIODV2 . SOIL 1-1S05 to:oo L

CHAIN OF POSSESSIOM Sign/Print Nav es. SPECIAL INSTRUCTIONS Munx
Re nIican f Received s'atsu DMBT [ ml. cJinorcwody foedocunciad tuarofbulk r coWUwd ioibsco U CH2M Hill

- -.----- - Calis bborcary rtr iorentntal pWvanlion and aliqutlint.

S Dowrone PardcCI) P le Size (Dry Siew) - DN2; "st Canes. D221; TOC- 90W pH (SoUl)- 9045; 9 4-hds
- TbyKjdi .351.2; Ancani -350.3; [C Aions - 30 Pert, Solids We

30 e /30/0.0-

Rdigtquihwad By/Recarod Fmvn Darim aeived BySOmd In Daterrile .9

Relinvisls BytRaoved Fron Datucflne Received B1iSred In Datnd nf

Relinquished BytRcnuedFrn Derrimcd Five Odd~fthi edin DBmrdu

LABORATORY RccId Y rul Dwe
SECTION

FIN SAMPLE D41al1Medad Disposed By DOWTIM

I E-011 (08/29/2005)



L t|
Waihington Closure Hanford CHAI OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-12 Pase I of I

Coll"et Company C tact Telephone No. Proiect Coordinator
L.CO c M - JOAN K NER 373-4468 KESSNERJH Price Code 8L Data Turnaround

Prolect Desinnation SAInIine Lt IE ion SAF No. Air Quality 45 Days
100 & 300 Am Component ordih RCURA - Incremental So Upland B -fill Low- 16-DR-l&2 RC-051

Ice Chest No. Field Loub -No. CA Method of Shipment
EL-15 I 13EOSRAS6320 -

Shinned To Owsite Pro t No. Bill of LadinW/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZJARDSJREMARKS
NONE rneon X.I

Special Handling and/or Storage Typ oPContainer

NONE No. ICooinerQ)

Vo)me 400

Spelu TO&My

SAMPLE ANALYSIS M ef g 14.ad

SaipitNo. Matrx Savile Date ilTme : . .;"wVd -: \ . .
JiDV1 SOIL - Is-a OL L -

CHAIN OF POSSESSION Sign/Print Names I SPECIAL INSTRUCTIONS Matri

'rjiiMd Byflcnmved Flon, me Rglcid igS din This chain ofcustodyf fodocnas ihe nsae orbulk rild coljccedsos iotheCl2M Hill
Corvalis aborntory for Wnbl prennion and alinqoat.

Uidr R edr Da . Dajg R. / (I) Pinki e Sfrc (Drv Sice) - D42: Moimuw Coem -D2216: TOC -90: pH (Spil) - 9045: aShS

ft b t J . ? Nicode M'-d1. 2Av351- Annis- 350.3: IC Atao - 3oO Pt WSolids

Rolluquithed DylRcncnvd irom Datint RSCid BySoredl Dute/The I -Tt~

v-vt--r.
ReWInqushcd Oy/Rcuwmvd ln I DokniTe Received BySioid in D "

telinquished Byltencmed From De/rrkm Recelved BySored in Dtweit

LABORATORY Received y Tile Diate/w

SECTION
FINALSAMPLE 0o1m iMellod Duposd By mwrm
DISOSrITION

IHI~ 11 (08/29/2005)

I



tWashington Closure Hanford Cl IN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OS1-16 rge: J. of -
Coctor Cm Contact Telenhoc No. Proiect Coordinator

L. COLWM JOA ESSNER 375-468 . KESSNER JH Price Code 8L lat Turnaround

Project Desienation Samali Location SAF No. Air Quality 45 Days100 & 300 Am Component orthe RCBRA - Incrmenal So Uptn ive Elevated-JA Jones RC-05I
lee Chest No. Field L ook No. COA Method of Shionient

Etl ; I BESRAS6520
Shinned To Offsite aertv No. Bill of Ladilu/Ar Bill No.

CH2MMILL A I
POSSILE SAMPLE HAZARDS/REMARKS )

NONE Preservation

Special Handling and/or Storage y of Container

NONE of Container(s)

Volume 'to0 o

a.e ie () 1. sea Pmv

SAMPLE ANALYSIS W A SI'S;

Sample No. Matrix *swml Date samle Time -V . $
J10DV3 SOIL -7

CHAIN O1 POSSESSION Sign/PrintNannes SPECIAL INSTRUCTIONS Matrx
ornwrn Fhe Dlawrd a c ) RThis el iaofoisnody Ibn. documenh the awlerofbmhutkflkcollected soils to the CN2M Hill

Corvais labroryfor incrnfmal pruaon andaliquftiaz,
R udaPom DFn j Received / Da_ DMnI (1) Particle Size (Dry Sine)- D422; M*kc Coment- D2216:TOC- 9060; pH (Sol) .9045: 2 owl,

, rNiAtrogen by Kieldh - 351.: Amria - 350: IC Anions - 300.0. Pacmem Solids

Rchltqulshed BytRemvcd Frme P DWdrhmw Received B In Dare im

Relinquished BfRemnod Fom DefirinkI Received B3Syored in Dalarinne T-.

Relinquished BS,'Rcnoved Fro oiiteImn Received BdV4&ond In Dawitfnii

Rlinqished UyvRcnrS Feen lDwrgm Rceived By/tend In Dat Ian

LABORATORY Receiv0d1 1y Tide Dascrrre
SECTION

i a SAMPLE Disposal Method Disosed By Dale'une

BlI!EE-o11 (08/82005)

69767I



WIshington Closure Hanford CHAI OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-51-1 Page i or i
cence COUaIDSD Co tet Teleohone No. -. Proiecel Coordinator

L. C9Q.LOM JOAN KES- NER 375-4688 KESSNER, JH Price Code OL Data Turnaround

Proleet Designation Samoline l rion SAF No. . 45 Days
100 & 300 Arc& Conwooen of the RCBRA - Imcrental So Riparian El -edSite #3 Up* S .400-D RC-051 -

Ice ChestN. FieldLoboo:No. COA Method of Shioment
EL- 596 BESRAS6520

Shinped To Offite Prone tv No. Bill of LadipE/Air Bill No.
CH2MH A060151_

NONE NPON a servation

Special Handling and/or Storage Type of Container

NONE No.. Container(s) - I

Val= oft -40r-- r

See lm(1)b- Soo Phu

SAMPLE ANALYSIS SolN.d

Saople No. Matrix Sapk Dme Time '97 m g- m m-

S0DV0 SOIL R-2-OS jA I..L..

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSMTUCTIONS Marix

+ Fim DSP-h araw chin ofm Ioady or n, docwcnms the noferof bulk field dlected soib to the CH2M Hi
-. ... CcrvalIIs bbor'uovy fr refrminal preboiatkc sad oliquolsg.

' (f) particle Size (Dry Slee) - D422; Moinore Cosdent - D2216: TOC- 906Ow pH (SolD - 9045: 5W-Al
2yRt"Vo F nm as Re "'on 

s nesg

2 .L ,52 Z o - itogn m byIXcMh Wi - 3S .2 A mmni - 350.3 ; r A dms- 30t0 Penn Sois
/ J -- 0-O.il 0

ReinqWtedBy/RenundF,.. D- RAC&DBy/Stored in Da*Wrm

Rehgquised By/Renved From Deve Recpived BydSwosd In Dwr-ne

Reli*quisd Dy/Roeoed Fm Dawem RecmiddB~cdIn adin"w

LABORATORY Aecaivad By
SECTION

FIN LSAMPLE DisposlMethod Dp0S dBy Da2r0ne

C OSITION

BHI -O 29/2005)



Washington Closure Hanford CHA__ OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 M I Of
cot' ConMDmny C ntact TeOehOOe No. Project Coordinator

L "M JOAN K NER 3754688 KESSNER, JH Prife Code 8L Data Turnaround

Proiect Designation - Samoinu Htion SAF No. Air Quality 45 Days
100 & 300 Area Cornponcnl of the RCBRA - Incremental So Riparian w-SiteSI0 Downriver 00-D RC-051 .

Ice Chest No. Field Los k No. COA Method of Shipment
EL-1596 - BESRAS6520

Fsooed To Offaite Pro rtv No. Bil of Lading/Air Bill No.
CH2MH-IIL. .. A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE reservationNw

Special Handling and/or Storage Typ of Container

NONE No. f Container(s) I I I

Volume

see ie() n Sol Ptot
Spiar Tosky

SAMPLE ANALYSIS fttn W

Sampe No. Mjami Sue Dafe Sample Time J.

JiJ SOIL ;-2.6-6 .. L

CHAIN OF POSSESSION Sig/Print Name SPECIAL INSTRUCTIONS Marx
quIshed B ved FrCa z^1VD4!3This chai of cauody lorn docaw tie bareferobuk feld colleried soils lathe CH2M Hill

~-~o ~,--rrConmalik tahorawy ter incmnrnal rymadon and uliquotig. .SIG

Reinq ByndDeceived a Dar (1) PaTticek Sie (Dry Sieve) - D422; Moisiure COwem - D2296; TOC - 90W pH (SoIl) 9045; -sd
Nitrogen by Kjelahl -351.2; Anmonia - 350.3. IC Anions -300. Peinut Solids . - a

Relinquisaid By'Ramoved Frnm DaWr'w Received ByStored In Disk

Refiwsqbsd By/Ramoved From DIWefkme Received Byratwwd In Daterrine10 a,*I*
Relinquished Oy/lenoved Frnm DWtne Received ByOred In Dawdlte la -

Rellnquhhd lyRenoved Prom Daerrime Received BydSoed In Dawrime

LABORATORY Received By Thiuu

SECTION

FI?*L SAMPLE Dapshl MeUSd

I ME-ON
8H 3/29/20051

Di)p5sd ByW

E- I4

Daterfinn



_shinoton Caosure Hanford CHA] OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OSI-6 Pv I r I
ColekA- Company C ntact Telenhoae No. Proleet Coordinator

L (LLOM JOAN NER 3754688 A. KESSNER. JH Price Code SL Data Turnaround

Project Desimnatian Samolue La tion SAF No. Q 45 DaysIOD & 300 Area Component of the RCBRA - Incremental So RiparIan hraee-Site #13 Vem Ita Bridge RC-051 Qulity
Ice Chest No. Field Lotbo(* No. COA Method of Shipment

EL-1596 SESRAS6520

Shinned To Offsite Prog rt No. Bi of Ladiu/Air Bill No,
.. CH . 2.MH.. .. .......I .... L A0601 51

POSSIDLE SAMPI.E IJAZARDS4REMARCS

NONE reservation

Special Handling ad/or Storage of Container W N-
NONE No. of Contalier(s) I-_._

Volume 100 OO5

3Sbm(l)ln sea rk
Spechi ToWkky

laznabt AMM9itSAMPLE ANALYSIS .
Tenlikj

ASTM min

Sample No. Mawax Sariple DWt Sampl Time .7..t"Vv~.% rS ~ 77,.j
J100T SOIL J2z-c2-.. jI Q C -

CHAIN OF POSSESSION Sign/Print Nartm SPECIAL INSTRUCTIONS Matrix *
Rc . * ' By/Rao Front D BySiored In . Da This ckain ofeusody form docmiens ite d nmr of but fiWld collecied soils to the CH2M Hill

Curmflg isboaqity br incuosel preprwiao d aliqmoing.
niByd Anm Racelvedj1sutored In DaloiThue (1) Particle Size (Dry Shev) - D422; MaisfLn ctnit - D2216;T' 9060;.pN (So4. 4S: Sl4Ige

10 N4.2. -mnby jal-3514.Armia -350.3: [CAaims- 30t; Perceul Solids
$Rc Bynnwved DaTi Rewind BpSirw Dateffine AAk

Relisquishad By/Removed From Dawr.f wind D4Soand fit DRUiMe n6a 1 - /I-r"

Reiuis'ds Byenoved From DawTU Recweind BytSouwd Is SIllUN

qelquised y1RenvWed From DalITinm Reoved fStored in DOICATne

LABORATORY Rceived By -de Dauurhnu
SECTION

FRP4& SAMPLE DicposlMelsod Dbiapseday ByiVrin'
B 0 2ITION

alHlE&-0 Wr2M0)

7 q <-Z


