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Applied Sciences Laboralot'y 

2300 NW Walnut Bvd 

Corvall is.OR 

CH2MHILL 
App/ltd S~l«>ces Laboratory 

June 13, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. F1863 

Dear Emmett Richards: 

97330-3538 

P.O. 8ox428 

CorvoUls. OR 

97339-0428 

Tel 5'1.752.4271 

Fax 541.752.0276 

On May 30, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a 
request for analysis of selected parameters. All analyses were performed by CH2M HILL 
unless otherwise indicated below. 

The analytical results and associated quality control data are enclosed. Any unusual 
difficulties 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 Mark Bos at (541) 758-0235, extension 3135. 

Sincerely, 

Mark Bos 
Analytical Manager 

Enclosures 
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CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. F1863 

Sample ID 
F186301 

Client Sample ID 
Jl1JY8 

Date Time 
Collected Collected 
05/30/2006 17:26 

-2-
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Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

U TI1e 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 aceurately 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 ofan 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. 

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. 

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 meet quality control criteria. The presence or absence of the analyte cannot 
be verified. 

G:\REPORTS\CLP Data Qualifiers.doc -4-



AMMONIA 
METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: -=E=P=A-=-·3=5"-'o=.3=-------

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: _F~l8~6~3 _______ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

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

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

E. Duplicate Sample(s}: 
All analyses were perfonned in accordance with standard operating procedures. 

F. Analytical Exceptions: 
None. 

m. Sampling Equipment: 
None. 

N. Doeumentation Exceptions: 
None 

V. I certify that this data package is in compliance with the tem1S and conditions agreed to by the client and CH2M 
HILL, both teehnically and for eompleteness, 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: ?J)a./4l1"ftv(~ Date: __ &_-_~_.,...._CJ_--b-=--

Date:. __ \~ __ ~_..)........_ __ -e..o __ ~-~--

-6-



SAMPLE DATA 
SUMMARY 
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,----------- - - ------------- --- ---

CAS No. 

7664 - 41-7 

SDG No. : Fl863 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Allmonia-N 

l:T060610- 12 : 28 - Pl863 - W 

-

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

1.02 

PQL Result 

3.81 3 . 59 

Field Sample ID : 

J11JY8 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F186301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 0 . 5299 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-8-



CAS No. 

7664-41-7 

SDG No . : ~ 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Amnonia-N 

BT060610-12 ,28- P1863 - W 

·WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.534 

PQL Result 

2.00 0.604 

Field Sample ID : 

SBl-0606 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0606 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E350 . 3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-9-



QC DATA 
SUMMARY 
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GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : F1863 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Initial Calibration Date: 06/06/06 1340 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 060606NH32 

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 

Amrnonia-N 0 . 10 167 1.0 116 10 . 0 59 . 8 100 1.3 

. 

Comments: 

ET0606t0- t2 : 28-!!'1863 - W FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITITµ, CALIBRATION DATA 

SDG No.: Fl863 Lab Name: CH2M HIL.L/LAB/CVO 

Analysis Method: E350.3 Initial Calibration Date: 06/06/06 1340 

Instrument Name: NONE Concentration Units: rng/L 

Initial Calibration ID: 060606NH32 

curve 
Analyte Type r Q 

Amrnonia-N LNR 0.9991 

. 

Comments: 

BT0606l.0-12 ,28-P'l863 - W FORM II ( Part 2 ) GEN CHEM 



GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG. No.: Fl863 

Analysis Method: E350 . 3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Ana,lyte 

Ammonia-N 

Comments: 

.Lab Narne: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0606 

Concentration Units:mg/L 

Expected Found %D 

10 9.21 -7.9 

ET060610-12 , 28-Pl863-W FORM II-B GEN CHEM 

Q 



-------------------------------- ~ ·------------- -

-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl863 

Analysis Met h od: E350.3 

I ns trument Name : NONE 

Lab Name: CH2M HILL/LAB/CVO 

Analytic al Lot I D: 0 60 606NH32 

Con cent rat i on Units : mg/kg 

Initial Calibrat ion ID: 060606NH32 

CCV #1 ID:CVl-0606 CCV #2 ID:CV2-06 06 CCV #3 ID:CV3-0606 

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

Alnmonia-N 1 0.915 - 8. 5 1 0 9. 41 -5 .9 10 

Comments: 

ET0 60610•12, 28 • Pl 863- W FORM II-A GEN CHEM 

Found %D Q 

10.4 3 . 5 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No . : Fl863 

Analysis Method: E350.3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID : 

SBl-0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0606 

Date Analyzed: 06/06/06 

Time Analyzed: 1418 

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

08 

14 

BS1S0606 

Jl1JY8 

COMMENTS: 

CLIENT 
SAMPLE ID 

BT0606lO•l2 : 2B-Pl863·W 

LAB 
SAMPLE ID 

BS1S0606 

Fl86301 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/06/06 1413 

06/06/06 1443 

E350. 3 

- 15-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1863 

Analysis Method: E350 . 3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water} SOIL 

Instrument: NONE 

Analyte 

Ammonia-N 

* Values outside of QC limits 

Comments: 

irr060610-12, 28-Pl863-W 

Expected 

200 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: -BS1S0606 

Date Analyzed: 06/06/06 

Time Analyzed: 1413 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

184 92.1 75-125 

FORM VII GEN CHEM 

Q 

E350 .--316-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No .: Fl863 

Analys i s Method: E350 . 3 

Instrument: NONE 

Analytical Lot ID: 060606NH32 

01 

02 

03 

04 

05 

06 

07 

08 

09 

14 

20 

LEVEL l 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

Jl1JY8 

CV3-0606 

COMMENTS: 

ET0 60 610- 12 , 28 - F186l- W 

CLIENT 
SAMPLE ID 

Lab Naine: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL 1 06/06/06 1340 

LEVEL 2 06/06/06 1345 

LEVEL 3 06/06/06 1350 

LEVEL 4 06/06/06 1355 

CVl-0606 06/06/06 1408 

CV2-0606 06/06/06 1410 

ICV-0606 06/06/06 1413 

BS1S0606 06/06/06 1413 

SBl-0606 06/06/06 1418 

F186301 06/06/06 1443 

CV3-0606 06/06/06 1519 

FORM XIV GEN CHEM E350 .~l 7-



• CH2MHILL • App/led 5</ence., Loboralory 

06/10/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

Ero606/0-/1:18-F/86l ,W 

MDL Study Report 

Amt. Replicates 

Spiked l 2 3 4 5 

2 2.18 1.70 1.73 1.70 l.73 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd . 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541 -752-0276 . 

Instrument ID: NONE 

Concentration Units: mgLkg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.1 70 

MDL 
0.534 

lo 



ANIONS BY METHOD EPA300.0A 

-19-



CASE NARRATIVE 
ANIONS 

Analytical Method: ~E=P~A=3=0=0-=0 ______ _ 

Lab Name: CH2M Hil.,L Applied Sciences Lab 

Batch No. : ~F=18=6=3'------------

Contract #. : 920842.OTC 

Base/Command: .,.E=L"'-R=--C=on:.:.:s=-=u:.:.:lti~·n:.:.cg,._ _____ _ Prime Contractor.:---------~--

I. 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 Spike/Matrix Spike Dupl icate 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. Sampling Equipment: 
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 
fill..L, 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 bye ~ . (t¼,; 
Reviewed by:_7_,,__=-,f-1--.,c-d--------

Date:, __ b...c..../_c_/'---v-6 ___ _ 
Date: __ ={,_-.,_[_· ::i~(;,~------

AFCEE FORM I-1 -20-



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984-48-8 

14797-55-8 

14797-65-0 

14808-79-8 

SDG No. : ~ 

Matrix: SOIL 

% Moisture: - 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Yt.06060S-lS , U-Fl.863-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0638 

0.0570 

0.0493 

0.0471 

0.0847 

PQL Result 

0.525 0.309 

0.525 0.315 

0.525 0.404 

0.525 0.525 

0.525 0.645 

Field Sample ID: 

J11JY8 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl86301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 4.81 G E300.0A 

B mg/kg 1 4.81 G E300.0A 

B mg/k~ 1 4.81 G E300.0A 

u mg/kg 1 4.81 G E300.0A 

rng/kg 1 4.81 G E300.0A 

FORM I GEN CHEM: 

Date 
Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-22-



CAS No. 

16887-00-6 . 

16984-48-8 

14797-55-8 

14797-65-0 

14808--79-8 

soo· No . : Fl863 

Matrix: SOIL 

% Moisture: O 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

VLD60605-H, l4-Pl86l-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0607 

0.0543 

0.0469 

0 . 0449 

0.0806 

PQL Result 

0.500 0.500 

0.500 0.500 

0.500 0.500 

0.500 0.500 

0.500 0 . 500 

Field Sample ID: 

SBl-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SB1~0530 

Date Received: I I 

Sample Analysis 

Q Units DF Amount Method 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

FORM I GEN CHEM 

Date 

Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-23-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1863 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A- 013006 

Std Resp Std 

Analyte 1 1 2 

Chloride 0 . 020 0 . 0032 0.050 

Fluoride 

Nitrate-N 0 . 020 0 . 0059 o.oso 
Nitrite-N 0.020 0 . 0067 0 . 050 

Sulfate 0 . 060 Q. 0065 0 . 15 

Comments: 

YL060605-15 , l4 - Fl86J - W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 01/30/06 18:27 

Concentration Units : mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 7 7 

0 . 0041 0.10 0 . 023 o.so 0 . 050 1.0 0 .11 5 . 0 0.67 10 . 0 1.5 

0 . 10 0 . 0085 0 . 50 0 . 046 1.0 0 . 13 5 . 0 0 . 85 10 . 0 1.8 

0 . 012 0.10 0 . 067 0.50 0 .14 1.0 0 . 32 s .o 1.8 10 . 0 4 . 1 

0 . 012 0 . 10 0 . 050 a.so 0 . 10 1.0 o. 25 5.0 1. 4 10.0 3.0 

O.OH 0 . 30 0 . 059 1.5 0 .13 3 . 0 0 . 27 15 . 0 1.5 30 . 0 3 . 2 

FORM II GEN CHEM E3oo?o1-



2-WC 

GENERAL CHEMISTRY- INITIAL CALIBRATION DATA 

SDG No.: Fl863 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E300.0A Initial Calibration Date: 01/30/06 18:27 

Instrument Name: ICQ Concentration Uni ts: mg/L 

Initial Calibration ID: 300A-013006 
/ 

curve 

Analyte Type r Q 

Chloride LNR 0.9985 

Fluoride LNR 0.9988 

Nitrate-N LNR 0.9983 

Nitrite-N LNR 0.9988 

Sulfate LNR 0.9991 

Comments: 

YL060605-l5 , H - Fl863-W FORM II (Part 2) GEN CHEM E30cf.&A-



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No . : F1863 

Analysis Method: E300 . 0A 

Instrument Name : ICQ 

Initial Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nltrate-N 

Nitrite-N 

Sulfate 

Comments : 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID : ICV-0 1 30 

Concentration Uni t s : ~ 

Expected Found %D 

5 5.06 1.2 

5 4.57 -8.6 

7.19 7 . 13 -0.8 

1.13 1.02 -9.4 

5 5 .14 2. 8 

Yt.060605- 15: l4 - Pl863 - W FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . : Fl859 

Analysis Method : E300.0A 

Instrument Name: ICQ 

Lab Name : CH2M HILL/ LAB/CVO 

Analytical Lot ID : 053006Q3 

Concentration Ui:iits: mg/L 

Initial Calibration ID : 300A-013006 

CCV #1 ID:CVl-0530 CCV #2 ID: CV2 - 0530 CCV #3 ID:CV3-0530 

Analyte Expected Found %D Q Expected Found ID Q Expected 

Chloride 5 4.96 -0.9 2.5 2.62 4.8 s 
Fluoride 5 4.87 -2.6 2.5 2 . 33 - 6 . 7 5 

Nitrate-N 5 4 . 5Q - 9.9 2.5 2.37 -5. 3 5 

Nitrite-N 5 4.91 - 1. 8 2.5 2 . 48 - 1.0 5 

Sulfate 15 13 . 7 -8.4 7.5 6 . 88 - 8.2 15 

Co.11111\ents: 

RW060606- 14 : 16-Pl859- W FORM II-A GEN CHEM 

Found %D Q 

5.05 1.0 

5 . 04 0.8 

4.93 -l . 3 

5 . 14 2 . 8 

13.8 -7.8 

E3'U~.8-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl863 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Field Sample ID : 

SBl-0530 

Lab Name: CH2M HILL/LAB/CV• 

Lab Sample ID: SBl-0530 

Date Analyzed: 05/31/06 

Time Analyzed: 0026 

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

16 

19 
22 

44 

BS1S0530 

BS2S0530 

BS3S0530 

JllJY8 

COMMENTS: 

CLIENT 
SAMPLE ID 

YL060605-15 : 14-1'1863-W 

LAB 
SAMPLE ID 

BS1S0530 

BS2S0530 

BS3S0530 

Fl86301 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 1358 

E300 . 0A 
-29-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1863 

Analysis Method: E300.0A 

Initial cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

sulfate 

* Values outside of QC limits 

Comments: 

Y~O6O605 - 15 : 14-Fl6 63-W 

Expected 

25 

25 

25 

Lab Name: CH2M HILL/LAB/CVO 

Les ID: BS1S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 1747 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

25.0 99.9 90-110 

24.4 97.6 90-110 

26.6 106 90-110 

FORM VII GEN CHEM 

Q 

-30-
E300 . 0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No . : F1863 

Analysis Method: E300.0A 

Initial Cal ID : 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

. 

* Values outs i de of QC limits 

Comments: 

YL060605- 15 : H-P1863- W 

Expected 

5 . 65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0530 

Date Analyzed : 05/30/06 

Time Analyzed: 1857 

Concentration Units: mg /kg 

QC Limits 
Found %R %R 

5.63 99.6 90-110 

FORM VII GEN CHEM 

Q 

-31-
E300.0 



. 7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : F1863 

Analysis Method: E300 . 0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate-N 

* Values outside of QC limits 

Comments: 

YL060605 ·15, U - F1863-W 

Expected 

35.95 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 2008 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

38.0 106 90-110 

FORM VII GEN CHEM 

Q 

-32-
E300.0 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No . : F1863 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 300A- 013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

Yt,060505-15 : U - Pl863-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code : CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 

FORM XIV GEN CHEM 
-33-

E300. 0A 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl863 

Analys i s Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 053006Q3 

15 

16 

19 

22 

26 

36 

44 

46 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

cv~-0530 

JllJYB 

CV3-0530 

COMMENTS: 

YL060605-15 : U-Pl863 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

CV2-0530 

Fl86301 

CV3-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1723 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0026 

05/31/06 0956 

05/31/06 1358 

05/31/06 1522 

FORM XIV GEN CHEM 
-34-
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• C .H2MHILL 
~ App/ltd Scfencu Ltbor,/o,y 

06/05/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Nitrite-N 11/01/05 

Sulfate 11/01/05 

Chloride 11/01/05 

Fluoride 11/02/05 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

o.s 

MDL Study Report 

Replicates 

I 2 3 4 5 

0.225 0.250 0.215 0.240 0.245 

0.230 0.270 0.270 0.260 0.270 

0.790 0.735 0.730 0.795 0.775 

0.315 0.31 5 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd. 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541 -752-4271 
Fax: 541-752-0276 

Instrument ID: ICO 

Concentration Units: mg&g 

Std. 

6 7 8 Dev. 

0 .225 0.255 ·0.0149 

0.260 0.265 0,0143 

0.750 0.760 0.0256 

0.300 0.3~0 0.0193 

0.485 0.455 0.0173 

MDL 
0.0469 

0.0449 

0.0806 

0.0607 

0.0543 

-35 
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~ERCENTMOISTURE 
ASTMD2216 
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CAS No. 

MOISTURE 

SDG No.: Fl863 

Matrix: SOIL 

Analyte 

Moisture 

ET060605-12 , 45-F1863-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 0.866 

. 

Field Sample ID: 

JllJY8 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl8630l 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

\ 1 10.9498 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-37-



PARTICLE SIZE 
METHOD422 

-38 -



Hanford 
Particle Size 

502.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM 6n12006 

I 
w 
I.O 

I 

Lab I.D. 

F186301 

CH2M HILL 

Applfed Science~ Group 

Client 
I.D. 

J11JY8 

Sieve 
# 

8 
16 
30 
50 

100 
200 

pan 
total 

Sieve Size Sieve Size 
(um) (mm) 
2362 2.362 
1180 1.180 
600 0.600 
500 0.500 
147 0.147 
75 0.075 

Weight Weight 
Retained Retained 

(g) (%) 
0.00 0.00 

41.60 8.31 
113.90 22.76 
139.90 27.96 
102.10 20.40 
90.80 18.15 

12.10 2.42 
500.4 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 
0.00 100.00 
8.31 91.69 

31.08 68.92 
59.03 40.97 
79.44 20.56 
97.58 2.42 

100.00 0.00 

2300 NW Walnut Blvd. corvam, OR 9733(}.353/J 
P. 0 . 8oX 428, Corvo/ti$, OR 9733\l-0428 

Te/541.752.4271 Fox 541.752.(1276 



pH 
METHOD SW9045C 
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pH 

CAS No. 

SDG No.: Fl863 

Matrix: SOIL 

% Moisture: 1 · 

Analyte 

pH 

BT06060S- ll , SS -F1863- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o:oo 
PQL Result 

o.oo 8.67 

Field Sample ID: 

J11JY8 

Lab Name: CH2M HILL/LAB/CVO 

Lab _Sample ID: Fl86301 

Date Received : 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-41-



TKN 
METHOD EPA 351.4 

-42-



CASE NARRATIVE 
TKN 

Analytical Method: ~E=P~A~3=5~1.~4 ______ _ 

Lab Name: CH2M HILL APJ>lied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: F-1~8~6~3 _______ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

C. Matrix Spike/Matrix Spike Duplicate{MS/MSD) 
All analyses were performed_in accordance with standard operating procedures. 

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

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

F. Analytical Exceptions: 
None. 

Ill. · Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the temis 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 bas been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Date:--"&_.-_g_,-_O_(p __ 

Date=--D-~~ .... 11-xv,,,,~~"'"l--<> __ -t,_~--

-43-



SAMPLE DATA 
SUMMARY 
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lA:-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No.: Fl863 

Matrix: SOIL 

% Moisture.: 1 

Analyte 

Total Kjeldahl Nitrogen as N 

ET060610-13 : 13- P1863-W 

MDL 

49.0 

PQL Result 

180 256 

Field Sample .ID: 

JllJYB 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F186301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.5627 G E351. 4 

FORM I GEN CHEM 

Date 
Analyzed 

06/05/06 

-45-



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No. , F1863 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen as N 

ET0606l.0-13, 13-Pl.863-W 

MDL 

27 . 3 

PQL Result 

100 92 . 1 

Field Sample ID: 

S81-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0605 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B rrg/kg 1 l G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

06/05/06 

-46-



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl863 

Analysis Method, E351.4 

Instrument Name: NONE 

Initial Calibration ID: 060506TKN 

Std Resp Std 

Analyte 1 1 2 

Total Kjeldahl Nitrogen 2.0 190 20.0 

Comments; 

ET0606lO•ll : l3-Pl86l·W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/05/06 1600 

Concentration Units: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

137 200 79.3 2000 20.9 

FORM I I GEN CHEM 

Resp 

7 



2- WC 

GENERAL CHEMI STRY I NI TIAL CALI BRATION DATA 

SDG No. : F1863 Lab Name: CH2M HILL/LAB/ CVO 
I 

Analys is Method: E351 . 4 In i tial Cal i bration Date : 06/05/06 1600 

Instrument Name : NONE Concentrat i on Un its : mg/ L 

Initial Cal i bration ID : 060506TKN 

Curve 

Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0.9995 

Comments : 

ET060 61 0- ll , 13 - P1863 - W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

S00 No. : F1863 

Analysis Method: E351 . 4 

Instrument Name: NONE 

In.itial Calibration ID: 060506TKN 

Analyte 

Total Kjeldahl Nitrogen as N 

Commen ts : 

' 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0605 

Concentration Units:rng/L 

Expected Found %D 

28.4 32.1 13.2 

ET060610-13 , 1 J - P'l863 - !I FORM II-B GEN CHEM 

Q 

E3-~()l-



Total 

2A-;WC 

• GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1863 

l}.nalysis Method: E351.4 

Instrument Name : NONE 

Initial Calibration ID: 060506TI<N 

Lab Name : CH2M HILL/LAB/CVO 

Analytical Lot ID: 060506TI<N 

Concentration Units: mg/L 

. CCV #1 ID : CVl-0605 . CCV #2 ID:CV2-0605 CCV #3 ID:CV3-0605 

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

Kjeldahl Nitrogen as N 20 18 . 6 -7 . l 200 193 -3.6 20 

Comments: 

ET060610- 13 , 13 - Pl863-W FORM II-A GEN CHEM 

Found %D Q 

20.7 3.3 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SOO No. : F1863 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix : (Soil/Water) SOIL 

Instrument : NONE 

Field Sample ID: 

SBl-0605 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 0605 

Date Analyzed: 06/05/06 

Time Analyzed: 1833 

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

09 
17 

BS1S0605 

JllJYB 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET0606l2 · 18 : 31· Pl863·W 

LAB 
SAMPLE ID 

BS1S0605 

F186301 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/05/06 1824 

06/05/06 1853 

' 

E351.4 

· -52-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1863 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

l!T060610- 13 : 13-Fl863-W 

Expected 

1420 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0605 

Date Analyzed: 06/05/06 

Time Analyzed: 1824 

Concentration units: mg/kg 

QC Limits 
Found %R %R 

1610 113 75-125 

FORM VII GEN CHEM 

· Q 

E351.~53-



GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1863 

Analysis Method: E351.4 

Ins trurnen t : NONE 

Analytical Lot ID: 060506TKN 

01 

02 

03 

03 

05 

06 

07 

09 

10 

17 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2-0605 

ICV-0605 

BS1S0605 

SBl-0605 

J11JY8 

CV3-0605 

.. 

COMMENTS: 

trO 60612 - 18, 31-PlB 63 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL ·1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2-0605 

ICV-0605 

BS1S0605 

SBl - 0605 

F186301 

CV3-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED ' 

06/05/06 1600 

06/05/06 1605 

06/05/06 1610 

06/05/06 1615 

06/05/06 1819 

06/05/06 1819 

06/05/06 1824 

06/05/06 1824 

06/05/06 1833 

06/05/06 1853 

06/05/06 1903 

FORM XIV GEN CHEM E351.-454-



• CH2MHILL • Applied Scltncn Laboroto,y 

06/10/06 

Analytical Method: E351.4 

Matrix: Soil 

Analysis 

. Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

E:TV606JO-/ ] , / 3-FJ863-W 

Amt. 

Spiked 1 
100 

MDL Study Report 

Replicates 

2 3 4 5 

168 154 161 147 152 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd . 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541 -752-0276 

Instrument ID: NONE 

Concentration Units: m.glkg 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 
27.3 

JJ 



TOTAL ORGANIC CARBON 
BYASTME777 

- 56 -



CASE NARRATIVE 
TOCSOILS 

Analytical Method: ~A=S~™=~E~-7~7~7 _____ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: =-F=l8=6=3 ________ _ 

Contract#: 920842.OTC 

Prime Contractor: ________ _ 

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

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

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

F. Analytical Exceptions: 
All acceptance criteria were met. 

ID. Sampling Equipment: 
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 bardcopy data package has been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reported by~ /4 ~ Date: ___ 6~, .... /4~'9.,..~_ub~----

Reviewed by; 2'~ ~--== Date: _ __,_\ "1---=-___,L~----=~-----<>'°_· _ 

-57-



SAMPLE DATA SUMMARY 

I 
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CAS No. 

TOC 

SDG No. : F l 863 

Matrix: SOIL 

% Moist ure : 0 

Analyte 

Total Organic Carbon 

OHO 60609 • 15 , '7 - Pl863 - W 

lA-WC 

GENERAL CHEMI STRY ANALYSIS DATA SHEET 

MDL 

82. 7 

PQL Result 

237 892 

Field Sampl e I D: 

J11JY8 

Lab Name : CH2M HILL/LAB/ CVO 

Lab Sampl e I D: F l 86301 

Date Received: 05 /3 0/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0 . 4226 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-59-



CAS No . 

TOC 

SDG No. : F1863 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DH06060t-1S : 47- Pl863-ll 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

100 100 

Field Sample ID: 

SBl-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0608 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G ASTM- E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-60-



u 0 



2-WC 

GENERAL CHEMISTRY I NITIAL CALIBRATION DATA 

SDG No . , F1863 Lab Name: CH2M HILL/ LAB/CVO 

Ana lysis Method : ASTM E777 Initi al Calibrat i on Date: 10/14/05 11 : 48 

I n s t rument Name : TOC Skalar Concentration Uni t s: mg/Kg 

I nitial Calibrat ion I D, 101 405S l 

Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp S t d Resp 

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

Total Organi c Carbon 100 737000 200 1600000 1000 6840000 4000 2 . 48B+7 8 000 4 . 792+1 

Comments : 

DHO60609- 15 , 47 - Fl863-W FORM II GEN CHEM ASTM---n, '2J-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1863 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 Initial Calibration Date: 10/14/05 11:48 

Instrument Name: TOC Skalar Concentration Units: mg/Kg 

Initial Calibration ID: 101405S1 

Curve 

Analyte Type r Q 

Total Organic Carbon LNR 0.9997 

Comments: 

D!1060609-15 , 47-P1863 •'11 
FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No . : Fl863 

Analysis Method : ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

Comments: 

oHo,0,09 - 15 , '7-F18,l-W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-1014 

Concentration Units:mg/kg 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 

ASTM~71'-



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . : F1863 

Analys{s Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060806TOCS1 

Concentration Units: mg/kg 

CCV #1 ID:CVl-0608 \. CCV #2 ID:CV2-0608 CCV #3 ID: 

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

organic carbon 4000 4080 1.9 4000 4460 11.5 

Comments: 

DH060609 - l5 , 47-Pl863•W FORM II-A GEN CHEM 

Found 'l>D Q 

ASTM-m-V,-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No. : Fl863 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Field Sample ID: 

SBl-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 0608 

Date Analyzed: 06/08/06 

Time Analyzed: 1035 

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

02 

10 

BS1S0608 

J11JY8 

COMMENTS: 

CLIENT 
SAMPLE ID 

DH060612-14 , l8-Pl863-W 

LAB 
SAMPLE ID 

BS1S0608 

Fl86301 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/08/06 0959 

06/08/06 1451 

ASTM E777 

-66-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl863 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

DH060612-l4 : 18-Fl86l-W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0608 

Date Analyzed: 06/08/06 

Time Analyzed: 0959 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

9570 108 75-125 

FORM VII GEN CHEM 

Q 

ASTM E7n 6 7 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1863 

Analysis Method: ASTM E777 

Instrument, TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

05 

06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

DH060609 - 15:47-Pl863-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV- 1014 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE T!ME 
ANALYZED ANALYZED 

10/14/05 1148 

10/14/05 1158 

10/14/05 1208 

10/14/05 1218 

10/14./05 1228 

10/14/05 1252 

FORM XIV GEN CHEM ASTM E7776 8 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl863 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical _Lot ID: 060806TOCS1 

01 

02 

03 

10 

15 

CVl-0608 

BS1S0608 

SBl-0608 

JllJYB 

CV2-0608 

COMMENTS: 

DH060612-1', lB-Pl863-W 

CLIENT 
SAMPLE ID 

LAB 

SAMPLE ID 

CVl-0608 

BS1S0608 

SBl-0608 

Fl86301 

CV2-0608 

Lab Name: CH2M HILL / LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/08/06 0930 

06/08/06 0959 

06/08/06 1035 

06/08/06 1451 

06/08/06 1733 

FORM XIV GEN CHEM ASTM E77769-



• CH2MHILL • App/itd Scl,neu ubonto,y 

06/09/06 

Analytical Method: ASTM E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

DH060609-1$:47-Fl86J. W 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

140 31.0 14.4 8.89 29.4 32.4 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd . 
P.O. Box428 
Corvallfs, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541-752-0276 

Instrument ID: TOC Skalar 

Concentration Units: mglkg 

Std. 

6 7 8 Dev. 

27.1 6.37 11.1 

-

MDL 
35.0 

-,n -



CHAIN OF CUSTODY/SHIPPING DOCUMENTS 

-71-



l'RlD~ 
Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 !Page 1 of 1 

Collector CoIDDanv Contact Teleohone No. Proiect Coordinator 
Price Code SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH 

Proicct De.5ienation Samnli112: Location SAF No. Air Quality · • 45 Days 
I 00 & 300 Arca Component of the RCBRA - Incremental So BORROWPIT9 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shlnmeot 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To O!Tslte Prooertv No. Bill of Ladin2/ Air Bill No. 
CH2MHJLL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Sto1·age 
Use page 3 for origi11al material tu Corvallis for MIS preparation and No. of Container(s) 

I 1 

aliquoti11g, page l for radioa1wlyticalfractio11S to Eberline, & page 2 1000g 4000g 
for chemical a11alytical jracrio11s to Iionville. Volume 

Sec i1cm (I) in SoilPloa1 
Special To•iclty 

SAMPLE ANALYSIS 
huU"Uc\lom. ASTME1963; 

SQil Ncm:11odc 
To,:jcity 

ASTMEl17l 

Sample No. Matrix• Sample Date Sample Time :: . }~. :i_LZ;~}-~ ~~---:: ~-~~~;::~;:-~ ~~~-\:':f ~_if ~~~~:-.:·~-<~: =:.~·{ . :·:/ :/_;:-~:::~Z-~ :I:: 7.~--=~~/ :=:~~ (~~{$~\ {/1 :~:~:-- -~.~;~z~~ ~-~~~i~:.~~ .: ... ;.·:_~:·_·)~~~-~ .· 

J11JY8 SOIL 5-3t:,-d~ I-, z.,,~ I I - '-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matri,i: • 

R~shedMM':l~ Daldl"llllC / 7 ~ Rcceiv~d By/Slored In ',./ D:ilc/Time S--3'0·'3o • These marks indicale thal unless lined ou~ aoalytes 10 be included with Strontium-89,90 - To<al Sr 
StSoll 

IA . I ((Yn/) -~ -2,,o,o(# ~i.?---- J/ IL~ CH'Z "1. J.1.1 t.L.. /lloO 
.inalysis fraction. S£z$edirncnc 
"- These marks indicate that lhis is :i non-analysis used to properly fomtlt COC fonn. SO:Sdid 

Relioqifshed By/Removed Fr:;-m Uf Datc/fime Received if,,tStorcd 1.n Dalelru:ne Cooloct Jo:in Kcssoer for any questions. SP Slud1e 
W:::rWolcr 

(I) Particle Size (Dry Sieve). 0422; Moiscure Content - D2216; TOC - 9060; pH (Soil)- 9045; 0-011 

Rclioquished By/Removed From Datt/lime Received By/Stored 1.n Datt/lime /\lll'/\fr 
Ni1rogen by Kjeld:i.bl - 351.2; Ammonia- 350.3; IC Anions• 300.0; Percell( Solids DS• OnimSdN!a 

DL-Onim Liquldo 

Relioquished By/Removed From Datt/Iiroe Received By/Stored 1.n Dacc/I"tme T• TiJ,ue 
WJ• WI,-: 
L=Liqud 

Date/Time D:itc/I'ime 
Vi:.VcgdaUm 

Relinquished By/Removed From Received By/Stored In X-<llhcr 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time 

LABORATORY Received By TiUe Datefrune 

SECTION 

F.INAL SAMPLE Disposal Method Disposed By Dale/lime 

'DISPOSITION .. ' 
BHI-EE-01 1 (0B/29/2005) 



•• CH2MHILL · • _Analytical Services 
Sample Receipt Record 

Batch Number: l~F,-....l~~-4'.,..~--_____ __. Date received: ._I --=S-'-·--'3=-o.;.__~ .:cc::>..:.f.:7 _____ __, 

ClienUProject I t;LR.. Cc->nsi, H-)~ I 
VERIFICATION OF SAMPLE COND~ ONS (veri fy all items)• HD = Client Hand delivered Samples 

Observation 
Radiological Screening for AFCEE 

Were custody seals Intact and on the outside of the cooler? 

If yes, Where? Front Rear Lt Side Rt Side 

Type of packing material: Ice Blue Ice Bubble wrap 

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? 

As1y sample with < 1/2 holding time remaining? If so contact LPM 

Was there ice In the cooler? Enter temp. "lrJ ,g" C 

All voes free of air bubbles? 
~ 

VERIFICATION OF SAMPLE PRESERVATION 

Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH 
No pH<2 <2 pH <2 pH >12 <2 <2 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

LOGIN AND pH VERIFICATIONS PERFORMED BY 

1,l,, lrhci2s: - 30-$-i l't: 07-. 
oatemrre 

YES NO 
V 

HO 

WO 
1-1!? 

V 

v 
V 

v 
X. 

.N(:} 

other (specify) 

~res) 

Date/Tlrre 

Page 1 
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VersionC0< LabName SDG FieldlD NativelD QAQCTyp1 LRType Matrix LabSampl1 AnalysisMt ExtractionP SampleDa Sample Tin ReceiveDa ExtractDat, ExtractTim AnalysisD, AnalysisTi1 PercentSo LabLotCtlf\ CAS ParamlD Analyte Result 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 E350.3 METHOD 5/30/2006 17:26 5/30/2006 6/6/2006 14:43 6/6/2006 14:43 99.13 SB1-0606 7664-41-7 NH3N Ammonia-I 3.59 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 ASTM E77 NONE 5/30/2006 17:26 5/30/2006 6/8/2006 14:51 99.13 TOC TOC Total Orga 892 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 E351 .4 METHOD 5/30/2006 17:26 5/30/2006 6/5/2006 18:53 6/5/2006 18:53 99.13 SB1-0605 7727-37-9 KN Total Kjeld 256 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 E300.0A METHOD 5/30/2006 17:26 5/30/2006 5/31/2006 13:58 5/31/2006 13:58 99 .13 SB1-0530 16887-00-1 CL Chloride 0.309 
4.00EPAC CHMC F1863 J11 JY8 J11 JY8 N SOIL F186301 E300.0A METHOD 5/30/2006 17:26 5/30/2006 5/31/2006 13:58 5/31/2006 13:58 99 .13 SB1 -0530 16984-48-1 F Fluoride 0.315 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 E300.0A METHOD 5/30/2006 17:26 5/30/2006 5/31/2006 13:58 5/31/2006 13:58 99.13 SB1-0530 14797-55-IN03N Nitrate-N 0.404 
4.00EPAC CHMC F1863 J11JY8 J11 JY8 N SOIL F186301 E300.0A METHOD 5/30/2006 17:26 5/30/2006 5/31/2006 13:58 5/31/2006 13:58 99 .13 SB1 -0530 14797-65-1 N02N Nitrite-N 0.525 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 E300.0A METHOD 5/30/2006 17:26 5/30/2006 5/31/2006 13:58 5/31/2006 13:58 99.13 SB1-0530 14808-79-IS04 Sulfate 0.645 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 ASTM 022 NONE 5/30/2006 17:26 5/30/2006 6/2/2006 14:17 99.13 MOISTURI MOIST Moisture 0.866 
4.00EPAC CHMC F1863 J11JY8 J11JY8 N SOIL F186301 SW9045C METHOD 5/30/2006 17:26 5/30/2006 6/2/2006 15:07 6/2/2006 15:07 99.13 SB1-0602 pH PH pH 8.67 
4.00EPAC CHMC F1863 BS1S0530 BS1S0530 BS SOIL BS1 S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16887-00-ICL Chloride 25 
4.00EPAC CHMC F1863 BS1 S0530 BS1 S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16984-48-1 F Fluoride 24.4 
4.00EPAC CHMC F1863 BS1S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 14808-79-1 S04 Sulfate 26.6 
4.00EPAC CHMC F1863 BS1S0605 BS1S0605 BS SOIL BS 1 S0605 E351.4 METHOD 6/5/2006 18:24 6/5/2006 18:24 100 SB1 -0605 7727-37-9 KN Total Kjeld 1610 
4.00EPAC CHMC F1863 BS1 S0606 BS1 S0606 BS SOIL BS1S0606 E350.3 METHOD 6/6/2006 14:13 6/6/2006 14:13 100 SB1-0606 7664-41-7 NH3N Ammonia-I 184 
4.00EPAC CHMC F1863 BS1S0608 BS1S0608 BS SOIL BS1 S0608 ASTM E77 NONE 6/8/2006 9:59 100 TOC TOC Total Orga 9570 
4.00EPAC CHMC F1863 BS2S0530 BS2S0530 BS SOIL BS2S0530 E300.0A METHOD 5/30/2006 18:57 5/30/2006 18:57 100 SB1-0530 14797-65-1 N02N Nitrite-N 5.63 
4.00EPAC CHMC F1863 BS3S0530 BS3S0530 BS SOIL BS3S0530 E300.0A METHOD 5/30/2006 20:08 5/30/2006 20:08 100 SB1-0530 14797-55-1 N03N Nitrate-N 38 
4.00EPAC CHMC F1863 SB1 -0530 SB1 -0530 LB SOIL SB1 -0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 16887-00-1 CL Chloride 0.5 
4.00EPAC CHMC F1863 SB1-0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1 -0530 16984-48-1 F Fluoride 0.5 
4.00EPAC CHMC F1863 SB1-0530 SB1 -0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1 -0530 14797-55-1 N03N Nitrate-N 0.5 
4.00EPAC CHMC F1863 SB1-0530 SB1 -0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 14797-65-1 N02N Nitrite-N 0.5 
4.00EPAC CHMC F1863 SB1-0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1 -0530 14808-79-1 S04 Sulfate 0.5 
4.00EPAC CHMC F1863 SB1-0605 SB1-0605 LB SOIL SB1-0605 E351.4 METHOD 6/5/2006 18:33 6/5/2006 18:33 100 SB1-0605 7727-37-9 KN Total Kjeld 92.1 
4.00EPAC CHMC F1863 SB1-0606 SB1 -0606 LB SOIL SB1-0606 E350.3 METHOD 6/6/2006 14:18 6/6/2006 14:18 100 SB1-0606 7664-41-7 NH3N Ammonia-I 0.604 
4.00EPAC CHMC F1863 SB1-0608 SB1 -0608 LB SOIL SB1-0608 ASTM E77 NONE 6/8/2006 10:35 100 TOC TOC Total Orga 100 



ExpectedV Units Dilution MDL RL LabQualifiE Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjusl RLAdjuste, SampleDe: LeachMett LeachDate LeachTime Leachlot Analysis lo CalReflD 
MG/KG 1 1.01 3.77 B N D J 1.02 3.81 J11JY8 NONE 060606NH 060606NH32 
MG/KG 1 82.7 237 N D 82.7 237 J11JY8 NONE SB1-0608 101405S1 
MG/KG 1 48.5 178 N D 49 180 J11JY8 NONE 060506KN 060506TKN 
MG/KG 1 0.0631 0.52 B N D J 0.0638 0.525 J11 JY8 NONE 05300603 300A-013006 
MG/KG 1 0.0564 0.52 B N D J 0.057 0.525 J11 JY8 NONE 05300603 300A-013006 
MG/KG 1 0.0488 0.52 B N D J 0.0493 0.525 J11JY8 NONE 05300603 300A-013006 
MG/KG 1 0.0467 0.52 U N D u 0.0471 0.525 J11JY8 NONE 05300603 300A-013006 
MG/KG 1 0.0838 0.52 N D 0.0847 0.525 J11 JY8 NONE 05300603 300A-013006 
PERCENT 0 0 N D 0 0 J11JY8 NONE 060206MC NONE 
PH UNITS 0 0 N D 0 0 J11JY8 NONE 060206PH NONE 

25 MG/KG 0.0607 0.5 N 99.9 90 110 D 0.0607 0.5 NONE 05300603 300A-013006 
25 MG/KG 0.0543 0.5 N 97.6 90 110 D 0.0543 0.5 NONE 05300603 300A-013006 
25 MG/KG 0.0806 0.5 N 106 90 110 D 0.0806 0.5 NONE 05300603 300A-013006 

1420 MG/KG 27.3 100 N 113 75 125 D = 27.3 100 NONE 060506KN 060506TKN 
200 MG/KG 0.534 2 N 92.1 75 125 D 0.534 2 NONE 060606NH 060606NH32 

8840 MG/KG 72.1 206 N 108 75 125 D 72 .1 206 NONE SB1-0608 101405S1 
5.65 MG/KG 0.0449 0.5 N 99.6 90 110 D 0.0449 0.5 NONE 05300603 300A-013006 

36 MG/KG 0.0469 0.5 N 106 90 110 D = 0.0469 0.5 NONE 05300603 300A-013006 
0 MG/KG 0.0607 0.5 U N D u 0.0607 0.5 NONE 05300603 300A-013006 
0 MG/KG 0.0543 0.5 U N D u 0.0543 0.5 NONE 05300603 300A-013006 
0 MG/KG 0.0469 0.5 U N D u 0.0469 0.5 NONE 05300603 300A-013006 
0 MG/KG 1 0.0449 0.5 U N D u 0.0449 0.5 NONE 05300603 300A-013006 
0 MG/KG 1 0.0806 0.5 U N D u 0.0806 0.5 NONE 05300603 300A-013006 
0 MG/KG 1 27.3 100 B N D J 27.3 100 NONE 060506KN 060506TKN 
0 MG/KG 1 0.534 2 B N D J 0.534 2 NONE 060606NH 060606NH32 
0 MG/KG 1 35 100 U N D u 35 100 NONE SB1-0608 101405S1 
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SA1\1PLE 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 LabSDG · 

J11K22 05/23/2006 600-23 BN1608-01 F1827 

J11JH7 05/29/2006 UPPER RIP ARIAN #11 BN1608-02 F1852 

J11K16 05/29/2006 BORROW PIT 24 BN1608-03 F1853 

Jl1K79 05/30/2006 VERNITA UPRIVER ON SOUTH BN1608-04 F1859 
SIDE 

J11JY8 05/30/2006 BORROWPIT9 BNI608-05 F1863 

JllJX0 06/05/2006 300-44/618-4 BNI608-06 F1901 

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 lNITIATION 

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

TEST TERMINAUON 

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 a1lowed 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 independentmovement 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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RESUI.,TS AND DISCUSSION 

ACUTE RESULTS 

Table 2 summarizes the sun,ival data for the nematode acute test initiated on June 22, 2006. 

Table2 
Caenorhabditis elegans Results 
Test initiated on May 11, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 93.3 96.7 
Jl1K22 90.0 93.3 
Jl1JH7 26.7 8 90.0 
Jl1Kl6 86.7 96.7 
Jl1K79 90.0 96.7 
J11JY8 93.3 100 
JllJX0 80.0 80.0 

a Indicates a statistically significant reduction from control at p equal to 0.05 using 
Equal Variance t Two-Sample test. 

The nematode results indicated no statistically significant reduction in sun,ival in the 
JUK22, JllK16, Jl1K79, J11JY8, and JllJX0 samples when compared to the control. 

The nematode results indicated a statistically significant reduction in survival in the Jl 1JH7 
sample when compared to the control. 

Test acceptability criteria was met with control sun,ival of 90.0 percent and recovery of test 
organisms was greater than 80.0 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 concurrently with cupric chloride indicate 
that the test organisms were within their respective sensitivity range based on EPA guidelines 
(EPA 1994). The LC50 value and control chart limits are listed in Table 3. 

Table3 
Chronic Reference Toxicant Tests (u2'L) 

Species (test) LC~o Control Chart Limits 
Caenorhabditis elegans (survival) 93.0 44.7 to 123.5 

CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the Statement of Work, both technically 
and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Man or a 

designee, as verified by the fo:o~ -:;:~~~.(,->...::r-4~/ 

-7-



CHMH/ll TOXICITY TEST ORGANISM AND WATER QUALITY DATA 

Client ________ _:E;;.;L;;.;R;;_;__-_W;.;.;;;a:::..:sb:in:::'=gt:..:o;;;;n:....C;;.;l:..:o..::.sur~e--=H..::.an=ti:.;;.o:::.:rd;:_________ Test Initiation: Date (o- 2"2.-() (a 

Contact ____________ ___.._ ________ T_ec_hni......,·c .... ian..._. ___ ..,,_l:Db.nGQ:r 1 /VJ.,~ 
Test Species/ID Caenorhabditis elegans I Nern Q \ v;, + 

I 

Samnle Information Test ID# 
Total Residual Ammonia Hardness Alkalinity Speeies Nern Q\r A 

Sample ID Field Collected Chlorine (mg,'1) NH3-N mg/I as mg/I as Information Acute 

Number ID Date Time 
Ju Ju 

Jlecnrwd /ncchlor. 
mg/I CaC03 CaCO3 Organism Age at 4 davs 

BN160B--01 Jl]K22 S"-t3..,<. - - I - - - Initiation - -
BN1608--02 J11JH7 lr...ti-oC.. - - I - - - - Test Container Siz.e 15 mm petri 

BN160B--03 JllK16 l>-Z.~-<>C. - - I - - - - Test Volume 2.33 g dry wt. 

BN1608--04 · Jl1K79 15-_!.J, 11(. - - I - - - - Feeding: Type none 

BN1608--05 JllJYB ,r.3> .... c::, - - I - - - - Amount -
~lbe&c:G, 311~:><C, (;,S"·c,7{:, - - I - - - - Aeration: Began none 

I Amount -
I Dilution Water ID# Milli-Q Equiv. 

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source In-house 

I Size (mm) -
I Loading Rate -

Test Termination: Date ~ b-2.3- OC:, 

ID# 

-
-

I 

I 

ID# 

-
-

ID# 

-
-

Hardness Alkalinity Initial Comments: 0 Indicates the following action was taken, ( D Indicates action not taken): . 
Dilution Water ID# mg/I as mg/I as pH 

CaC03 CaCO3 

Milli-Q eauivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 
I 

Dissolved Oxygen #2 ·pH #3 Conductivity #2 ,,... 



ClfMH/LJ.fODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client __ E_L_R_-_W_as_h_in_gt_o_n_C_lo_su_r_e_H_an ___ ~_or_d __ 
Sample Description _______ se __ e __ b_el_ow ___ _ 

Test Specie Caenorhabditis elegans ID#: Nern QI b 

Lab ID Soil DH Soil % Moisture 
Ohr 24 hr Ohr 

Lab Control 7. Lj 

BN1608-0l 8 ,0 

BN1608-02 /,0 

BN1608-03 7.2 

BN1608-04 7, I 

BN1608-05 ,.7 
BNl608-06 7.1 

Chamber 
Lab ID Field ID Replicate # 

Lab Control Silica Sand A 9 
Lab Control Silica Sand B 11 
Lab Control Silica Sand C 21 
BN1608-0I Jl 1K22 A 12 
BN1608-01 JllK22 B 14 
BN1608-0I Jl1K22 C 13 
BN1608-02 J1JJH7 A 2 
BN1608-02 Jl!JH7 B 5 

BN1608-02 JI IJH7 C 10 
I BN1608-03 

I-' 
JI IK16 A 6 

oBNl608-03 JI 1Kl6 B 20 
I BN1608-03 JIIKl6 C 4 

Tech. 

Time. 

o Hrs N'S 
OHrs o-f 30 

Soil Temo~rature (°C) 
0 hr 24hr · 

.zo.::, 
z_o.3 
2-0.3 
20.3 
20. 3 
2o.'3 
?n.3 

Lab ID Field ID 

BN1608-04 JI IK79 

BN1608-04 Jl!K79 

BN1608-04 Jl 1K79 

BNI608-05 JllJY8 

BNl608-05 Jl lJY8 

BN1608-05 Jl 1JY8 

BN1608-06 JllJXO 

BNl608-06 JI IJXO 

BNl608-06 JI IJXO 

24 Hrs t-{cr-/ 8f'i 
j 

24 Hrs / o o5"" 

Comments: 

Beginning, Date C.O -2 2- 0 (,p 
Ending, Date ( o -2 "3 - 0 <.o 

Time 0'-\30 
Time \bOS: 

Each test chamber has 2.33 I! drv wt. soil+ 0.93 ml Milli-0 water (40% of drv wt.). · 
. 

Samples hydrated 7 days prior to test initiation. 

All test soils were dried during sampling process. 

Chamber Chamber 
Replicate # Lab ID Field ID Replicate # 

A 7 

B 15 

C 18 

A 8 

B I 

C 19 

A 3 

B 17 

C 16 



CHMHIU NEMATODE TOXICITY TEST SURVIVAL DATA 

Client ___ _..;E;:;.;:L:..:.R.c...•.....;W-'-'a=-=-s=hi=ngt"""o:..:.n;..;a:..:.os=ur"'-e=H=anfi=or"""d ______ _ 

Sample Description 

Test Species: · 

Test Initiation: 

Start 
Chamber Count 

Number 0 

l 10 

2 10 

3 10 

4 10 

5 10 

6 10 

7 10 

8 10 

9 10 

10 10 

11 10 

12 10 

13 10 

14 10 

15 10 

Lab ID#: BN1608 

Caenorhabditis elegans ID#: Nern o I v 
~""" 03 Tech: Tech: _ __.r:-,1~'.J ___ Time: Q

4 
O 

# alive total# 
found found 

24 hr 24 hr Comments: 

lO \0 

'-\ '1 
0 
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CETIS Test Su mmary 
I Nematode 24 hour Acu te test 

Test No: 

Start Date: 

Ending Date: 

Setup Date: 

Sample No: 

Sample Dale: 

Receive Date: 

Sample Age: 

Comments: 

10-67 9!>-5742 

22Jun -06 09:30AM 

23Jun -0610:0SAM 

22Jun -06 09:30 AM 

01-491 ~795 

0604:00 PM 23 May-

29d 1 7h 

J11K22 

Comparison Summary 

Analysis Endpol nt 
()().4863-0778 %Survt val 

% Survival Summary 

Conc-•.4 Control Type · Reps 
0 Dilution Water 3 

100 3 

% Survival Detail 

Conc-•/4 Control Type Rep1 
0 Dilution Water 0.90000 

100 0.90000 

000-092-101-1 

Test Type : Nematode Survival 

Protocol: ASTM E2172-01 (2001) 

DIIWater: 

Brine: 

Code: 

Material: 

Source: 

Station: 

NOEL 

100 

B1608-01 

Soil 

Hanford 

LOEL 

> 100 

ChV 

NIA 

Mean Minimum Maximum SE 

0.93333 0.90000 1.00000 0.03333 

0.90000 0.90000 0.90000 0.00000 

Rep2 Rep3 

1.00000 0.90000 

0.90000 0.90000 

CETISiw v1 .1.2revl 

Report Date: 

Test link: 

Duration: 25h 

Page 1 of 1 

06 Jul-06 9:21 AM 

09-9803-6523/BN160801 ce 

CH2M Hill 

Species: Caenorhabdills elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

7.84% Equal Variance t Two-Sample 

SD CV 

0.05774 6.19% 

0.00000 0.00% 

Analyst: r:b- Approval: __ - _1_2 -



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Companson 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-¾ Statistic Crltical 

Dilutlon Water 100 1 2.13165 

A.NOVA Table 

Source Sum of Squares Mean Square DF 

Between 0.0044266 0.004427 1 
Error 0.0177062 0.004427 4 

Tolal 0.02213278 0.0088531 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2991045000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 
09-9803-6523 09-9803-6523 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1870 0.11581 

F Statistic P-Value 

1.00 0.37390 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9;21 AM 

00-4863-0778/BN160801ce 

CH2M HIii I 
Date Analyzed Version 

06 Jul-06 9:20 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 7.84% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-% Control Type Count Mean Minimµm Maximum SD Mean Minimum Maximum SD 

0 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

Graphics 
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Conc-OA, Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: Y -13-Approval:. ___ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survival Comparison 

Method Alt H Data Transform 
Equal Variance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-"!. Statistic Critical 

Dilution Water 100 4.21897 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.8206 0.8206 1 

Error 0.1844079 0.046102 4 

Total 1.00500791 0.8667020 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3115133000 

Distribution Shapiro-Wllk W 0.81374 

Sample Link Control Link 
16-8815-8369 16-8815-8369 

Zeta NOEL LOEL 
<100 100 

P-Value MSC 
0.0067 0.37374 

F Statistic P-Value 
17.80 0.01349 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 or 1 

06 Jul-06 9:23 AM 

01-7979-3543/BN160802ce 

. CH2M Hill I 
Version 

06 Jui-06 9:23 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 34.51% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Unequal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Dilution Water 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.26667 0.00000 0.40000 0.23094 0.50941 0.15878 0.68472 0.30365 

Graphics 
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000-092-101-1 CETIS ™ v1 .1 .2revl Analyst: b- Approval: __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sa~ple C>T Angular {Corrected) 

Group Comparisons 

Control VS Cone-% Statistic Critlcal 

Dilution Water 100 1.41085 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0154907 0.015491 1 

Error 0.0311294 0.007782 4 

Total 0.04662009 0.0232730 5 

ANO VA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31 908 

Distribution Shapiro-Wilk W 0.90857 

Sample Link Control Link 

13-6231-8018 13-6231-8018 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1156 0.1 5356 

F Statistic P-Value 

1.99 0.23112 

Critical P-Value 

199.00000 0.86241 

0.42702 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9:24 AM 
09-7801-2923/BN160803ce 

CH2M HIii I 
Date Analyzed Version 

06 Jul-06 9:24 AM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 NIA 10.75% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Orlglnal Data Transformed Data 

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

0 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 · 0.09409 

100 3 0.86667 · 0.80000 0.90000 0.05773 1.20175 1.10715 1.24905 0.08192 

Graphics 
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000-092-101-1 CETIS™ v1.1.2revl Analyst: t,v- Approval: __ _ 
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,--------- ------------------------

CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 07-1003-4490 Test Type: Nematode Survival 

Start Date: . 22 Jun--06 09:30 AM Protocol: ASTM E2172--01 (2001) 

Ending Date: 23 Jun-06 10:05 AM Dil Water: 

Setup Date: 22 Jun-06 09:30 AM Brine: 

Sample No: 00-9228-7834 Code: 81608--04 

Sample Date: 30 May--06 02:30 PM Material: Soll 

Receive Date: Source: Hanford 

Sample Age: 22d 19h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

03-2376-5791 % Survival 100 > 100 NIA 

o/. Survival Summary 

Conc-•t. Control Type Reps Mean Minimum Maximum SE 

0 DIiution Water 3 0.93333 0.90000 1.00000 0.03333 

100 3 0.90000 0.80000 1.00000 0.05774 

o/o Survival Detail 

Conc-o/. · Control Type Rep 1 Rep2 Rep3 

0 DIiution Water 0.90000 1.00000 0.90000 

100 0.90000 1.00000 0.80000 

000-092-101 -1 CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:34 AM 

09-4332-2380/BN160804ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

ProJi:ct: 

PMSD Method 

16.41% Equal Variance t Two-Sample 

SD CV 

0.05774 6.19% 

0,10000 11 .11% 

Analyst: ~ Approval :. __ _ 
-18-



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Water 100 0.45707 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0033558 0.003356 1 

Error 0.0642523 0.016063 4 
Total 0.0676081 0.0194189 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.62880 

Distribution Shapiro-Wilk W 0.94141 

Sample Link Control Link 

094332-2380 094332-2380 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3357 0.22061 

F Statistic P-Value 

0.21 0.67134 

Critical P-Value 

199.00000 0.55115 

0.67061 

Comparisons: · 

Report Date: 

Page 1 or 1 

06 Jul-06 9:34 AM 

Analysis: 03-2376-5791 /BN 160804ce 

. CH2M HUI I 
Date Analyzed Version 

06 Jul-06 9:34 AM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 16.41% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.90000 0.80000 1.00000 0.1 0000 1.25607 1.10715 1.41202 0.15256 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

--

Test No: 08-0419-3693 

Start Date: 22 Jun-06 09:30 AM 

Ending ·Date: 23 Jun-0610:05 AM 
Setup Date: 22 Jun--06 09:30 AM 

Sample No: 03--0695-5032 

Sample Date: 30 May-06 05:26 P M 
Receive Date: 
Sample Age: 22d 16h 

Comments: J11JY8 

Comparison Summary 

Analysis Endpoint 
11-1401-0222 % Survival 

% Survival Summary 

Cone-% Control Type 

0 Dilution Water 

100 

o/o Survival Detail 

Cone-% Control Type 

0 Dilution Water 

100 

000-092-101-1 

Re ps 
3 

3 

Re p1 
0.9 

0.9 

0000 

0000 

Test Type: Nematode Su!'-'.lval 

Protocol: ASTM E2172-01 (2001) 

Oil Water: 

Brine: 

Code: B1606--05 

Material: Soil 

Source: Hanford 

Station: 

NOEL LOEL 

100 > 100 

ChV 
NIA 

Mean Minimum Maximum SE 

0.93333 0.90000 1.00000 0.03333 

0.93333 0.90000 1.00000 0.03333 

Rep2 Rep3 
1.00000 0.90000 

1.00000 0.90000 

CETIS"" v1 .1 .2revl 

Report Date: 

Test link: 

Duration: 25h 

Page 1 or 1 

06 Jul-06 9:37 AM 

10-7891-9257 /BN160805ce 

CH2M HIii I 
Species: Caenorhabditis elegans 

Source: In-House Culture 

Cllent: 

Project: 

PMSD Method 
11 .57% Wilcoxon Rank Sum Two-Sample 

SD CV 
0.05774 6.19% 

0.05774 6.19% 

Analyst: ~ Approval: __ _ 
- 20-



CETIS Analysis Detail 
I Nematode 24 hour Acute·test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Crflical 

Dilution Water 100 10.5 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0 0 1 

Error 0.0354124 0.008853 4 

Total 0.03541244 0.0088531 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.63989 

Sample Link Control Link 

10-7891-9257 10-7891-9257 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.5000 2 

F Statistic P-Value 
0.00 1.00000 

Crltical P-Value 

199.00000 1.00000 

0.00135 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9:37 AM 

11-1401-0222/BN160805ce 

CH2M Hill I 
Date Analyzed Version 
06 Jul-06 9:37 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 11.57% 

Declslon(0.05) 
Non-Significant Effect 

Declsfon(0.05} 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Non-normal Dlstrtbutlon 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 3.50000 2.50000 5.50000 1.73205 

100 3 0.93333 0.90000 1.00000 0.05773 3.50000 2.50000 5.50000 1.73205 

Graphics 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survival Comparison 

Method Alt H Data Transform 
Equal Variance t Two-Sample C>T Angular {Corrected) 

Group Comparisons 

Control VS Conc-0/o StatlsUc Critical 

Dilution Water 100 2.03323 2.13185 

ANOVA Table . 

Source Sum of Squares Mean Square DF 

Between 0.0527825 0.052782 1 

Error 0.0510715 0.012768 4 

Total 0.10385397 0.0655504 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.86438 

Distribution Shapiro-Wilk W 0.91012 

Sample Link Control Link 
08-4828-_5658 06-4828-5_658 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0559 0.19668 

F Statistic P-Value 
4.13 0.11180 

Critical P-Value 

199.00000 0.69339 

0.43720 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9:40 AM 

11-1170-1072/BN160806ce 

CH2M Hill I 
Date Analyzed Version 
06 Jul-06 9:40 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 14.33% 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916 
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c,fMHJll NEMATODE TOXICITY TEST-SURVIVAL-DATA 

Client QA 1'.QC.:: 
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ClfM H / [l_fODE TOXICITY T]:ST SOIL _QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client QA I QC 

Sample Description see below 

Test Specie Caenorhabditis elegans ID#: Nern O \ (q 

Lab ID K-MediumpH % Moisture 
0 hr 24hr Ohr 

Lab Control 5 ,°t NA 

IOmg/LCu s' Lj NA 

50mg/L Cu $'. 3 NA 

toOmg/LCu s,, NA 

250mg/L Cu Lf ,i NA 

Chamber 
Lab ID Field ID Replicate # 

Lab Control K-mcdium A 29 

Lab Control K-medium B 36 

Lab Control K-medium C 26 

IOmg/LCu A 25 

10 mg/L Cu B 32 

10 m21L Cu C 27 

50mg/LCu A 24 

50 mg/L Cu B 30 

50mw'L Cu C 33 

1100 mg/LCu A 34 
N 
a\00 mg/LCu B 28 
ltOOmg/L Cu C 22 

Tech. 

Time 

0 hr 

0 Hrs N "'3° 

OHrs \ 03o 

Temoerature (°C) 

Zo.~ 
zo.3 
?D - 3> 
~a.3 
ZO .. 3 

24 hr 

Lab ID Field ID 

250mg/L Cu 

250 mg/Leu 

250mw'LCu 

24 Hrs .r:tr./m 
24Hrs-f2=tlti--

Comments: 

Replicate 

A 

B 

C 

Chamber 
# 

23 

35 

31 

Beginning, Date l, - 2 'Z. - 0 lo 
Ending, Date (o-;23- Ola 

Lab ID Field ID 

Time J.O ~ :;3o 
Time le? ! 00 

Chamber 
Replicate # 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: . 05-3646-4451 

Start Date: 22 Jun-06 10:30 AM 

Ending Date: 23 Jun-06 12:00 PM 

Setup Date: 22 Jun-06 10:30 AM 

Sample No: 15-1457-1183 

Sample Date: 16 May-06 

Receive Date: 
Sample Age: 37d 10h 

Comments: in Kmedium 

Point Estimate Summary 

Analysis Endpoint 

09-5742-4447 % Survival 

% Survival Summary 

Conc-mg/L Control Type Reps 
0 Dilution Water 3 

10 3 
50 3 

100 3 

250 3 

% Survival Detail 

Conc-mg/L Control Type Rep 1 

0 Dilution Water 1.00000 

10 0.90000 

50 1.00000 

100 0.30000 

250 0.10000 

000-092-101 -1 

Test Type: Nematode Swvlval 

Protocol: ASTM E2172-01 (2001) 

OIi Water: 
Brine: 

Code: 1B048-05 

Material: Copper 

Source: Reference Toxlcant 

Station: 

% Effect Conc-mg/L 95%LCL 

50 92.97105 45.64934 

Mean Minimum Maximum SE 

1.00000 1.00000 1.00000 0.00000 

0.93333 0.90000 1.00000 0.03333 

0.86667 0.70000 1.00000 0.08819 

0.56667 0.30000 0.80000 0.14530 

0.03333 0.00000 0.10000 0.03333 

Rep2 Rep3 
1.00000 1.00000 

1.00000 0.90000 

0.90000 0.70000 

0.60000 0.80000 

0.00000 0.00000 

CETIS™ v1 .1.2revl 

Report Date: 
Page 1 of 1 

23 Jun-06 4:46 PM 

10-1664-178B/rcea016 Test Link: 

CH2M Hill I 
Duration: 26h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95% UCL Method 

195.928 Linear Regression 

SD CV 
0.00000 0.00% 

0.05774 6.19% 

0.15275 17.63% 

0.25166 44.41% 

0.05774 173.21 

Analyst: $:::-- -27-Approval: __ _ 



. CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survival Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Normal [NED=A+B~og(X)] Control Threshold 

Regression Summary 

llers Log Likelihood Mu Sigma G 
6 -50.41451 0.12585 0.41884 0.47158 

Point Estimates 

•;. Effect Conc-mg/L 95%LCL 95¾ UCL 
50 92.97105 45.64934 195.926 

Regression Parameters 

Parameter Estimate Std Error 95%LCL 

Slope 2.38755 0.7358487 0.7479765 

Intercept 0.3004721 1.463162 -2.959656 

Residual Analysis 

Attribute Method Statistic 
Variances Bartlett 2.374794 

Distribution Shapiro-Wilk W 0.9506612 

Linear Regression: 

Report Date: 

Analysls: 

Page 1 of 2 

23 Jun-06 4:46 PM 

09-57 42-444 7/rcea016 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 

10-1664-1788 10-1664-1788 23 Jun-06 4:46 PM CETISv1.1 .2 

Threshold Threshold Opt Reweighted Pooled Groups Het Corr 

0 Yes Yes No Yes 

Chi-Sq Critical P-Value Declsion(0.05) 

30.67461 18.30704 0.00066 Significant Heterogeneity 

95%UCL t Statistic P-Value Declsion(0.05) 

4.027123 3.245 0.00860 Significant 

3.5606 0.205 0.84141 Not Significant 

Critical P-Value Decision(0.05) 

7 .81473 0.49634 Equal Variances 

0.64667 Normal Distribution 

Data Summary Calculated Varlate(A/B) 

Cone-mg/ Control Type Count Mean Minimum Maximum SE SD A B 
0 DIiution Waler 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30 

10 3 0.93333 0.90000 1.00000 0.01179 0.05773 26 30 

50 3 0.86667 0.70000 1.00000 0.03118 0.15275 26 30 

100 3 0.56667 0.30000 o:80000 0 .05137 0.25166 17 30 

250 3 0.03333 0.00000 0.10000 0.01179 0.05774 1 30 

Data Detall 

Conc-mg/L Control Type Rep1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 RepB Rep9 Rep 10 

0 Dilution Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 0.90000 

50 1.00000 0.90000 0.70000 

100 0.30000 0.60000 0.80000 

250 0 .10000 0.00000 0.00000 

000-092-101-1 CETIS™ v1 .1.2revl Analyst &:::: -28-
Approval: _ _ _ 



CETIS Analysis Detail 
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Linear Regression: 

Report Date: 

Analysis: 

• 

Page 2 of 2 

23 Jun-06 4:46 PM 

09-5742-4447/rcea016 
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1:: l'8-;) 7 
W:ashin_gton Closure Hanford CHAIN-oF·cusTODY/SAMPLE ANALYSIS REQUEST RC-051-210 I Pngc l of l 

Collector Comoanv Contact Tcleohone No. Pro.iect Coordinator Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L 
IProicct Desiiznalion Samt>Wll! Location SAFNo. Air Quality D 45 Days 

I 00 & 300 Area Component of the RCDRA - Increment.al So 600-23 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shlnmenl 
EL-1596-1 BESRAS6S20 GROUND TRANSPORT 

Shinned To Offsite Pronertv No. Bill of La dine'/ Air Bill No. 
CH2MHfLL A0601S1 SEEOSPC 

POSSIBLE SAMI'LE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Uu pnge 3 fo r origi11nl mnruia/ lo CorvalliJfor MIS preparation and No. or Container(s) 
I I 

aliq1wri11g, page 1 for radioa11aly1ica/frac1io11S 10 Eberline, &page 2 1000g 4000g 
fo r rhi:111ica/ n11aly1icalfmc1im1.r Jo Lim1vil/e. Volnme 

Sec ilcrn (I) in Soil Plant 
Spcml To~ici1y 

SAMPLE ANALYSIS 
l1Utrue:tio111.. ASTME1963: 

Soil Ncm:xodc 
ToM:i1y 

ASThl E2172 

Sample No. Matri~ • Sample Date Sample Time !N~~ ~~Jt~l\~~ 11~}1 ~~ ~1R"' ~~~~i ~~f~t~i ~~:{~ ,1~ftt{J~ ~~~;~;i~~i,Mf f! :~~Ii~ ~~\$. ,. - ... ~ ·.· . . ~ ~.. ~-~ - ~ - '!; • . 

J11K22 SOIL 5 - 2.3-0<.i, l<i,_oo I I - I 

CHAIN OF POSSESSION J~oS Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rcli~l'J. B~~~ Date/Time ~ Rec ·ved By/Stored In Date/Time)· z.t/-q,_ These rmrlcs indicate lh.tt unless lined our, analy1cs to be included with Strontium-89.90 •• Total Sr 
Sc.Sail 

. a ✓ -ro II m.... s---z~ -c0 . ; • /LI.I. .-lru?MJJ111 n:~; ~n:ily.sls frnction . SEa~Jllftdtl 
A_ nu:,e m.irks indicore lh.tt !hi., is • non-aiulysis wed to properly fonmt COC fonn. Sc,,&,jl4 

Rclinqui,h{d By/Removed From II I Dotc/Tin,c Received By/Srorcd In Da~me Contact Joan Kessocr for ony questions. Sla:Sha;l1c. 
W • Wtlt:r 

(I) P•rtlcle Size (Dry Sieve) • 0422; Moimu-c Conteni • D221 6; TOC - 9060; pH (Soil) · 9045; OoOH 

Relinquished By/Removed From Oa1e/Time Received By/Stored In Dare/Time A-Air 
Nitrogen by Kjeldahl • 351 .2; Ammonia - 3S0.3: JC AniortS - 300.0; Percent Solids OScOrv,n SallW 

DL-Ot\lm Uqukb 

Rel inquished By/Ren10ved From Date/Time Received By/S tored In Dare/Time 
T•TWUC 
Wl•Wipa 
t.-Uqui~ 

6JI tlo<>°l?- v/ 
v.vc:,dallan 

Reli nquished [ly/Rc,noved From Dare/Time Received By/Stored In Date/Time X• CkhO' 

Relinquished By/Removed From Dore/Time Rece ived By/Stored In D•te/Time 

LABORATORY Received By litle Dntcrrim! 

SECTION 

FIN~SAMPLE Disposal Method Disposed By Date/Time 
DI SITION 

,...... 
BHl· Ef=-011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-98 !Page l of l 

tollcctor Comoanv Contaet Teleobone No. Pro_iect Coordinator 
8L Data Turnaround STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 

Proicct Desicnation Samoline Location SAFNo. Air Quality • 45 Days 
100 & 300 Arca Component of the RCBRA • Incremental So UPPER RIPARIAN #1 I RC-OSI 

Ice Chest No. Field Loebook No. I COA Method of Sh.iomcnl 
EI.,.1596 BESRAS6520 GROUND TRANSPORT 

Shipoed To Offsite Prooertv No. Bill of Ladin2/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use pagtt 3 for origi,ial material to Corvallis for M/5 prtparatio11 a11d No. of Container(s) 
I I 

aliq11oti11g, page I for radioa1talyticalfractio11s to Eberli11e, & page 2 1000g 4000g 
for cl1tt111icol a11a/ytica/ frac1io1Lr to Lioriville. Volume 

See iian (I) in SoU Plont 
Spcciol Toxichy 

SAMPLE ANALYSIS 
Iru1ruct.Oa.s. ASTM Et96J; 

Soil Ncnm1odc 
Toxicity 

ASTM Elt72 

S:1.mplc No. Matrix• Sample Date Sample Time ti\~~ ii?~1~~ f~fA~ ~&{§t1,;j t.~~*t~~ ~!~::~Vitt?-:: ~r~~l~f=J~& ~~i~i}!~~ f~j.~{~t;~ ltiiJ£t~?t 
J11JH7 SOIL 5 - L-'1-l)y, \ \ sq \ I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~!);S:LiJ1i1j~A0~ 
Date/Tim<. 6 <g ) 0 Received By/Stored In Oa1e/Timc S-- 3" ""f., These rmrks indicate ihal unless lined out, arwytes to be included wilh Stront.ium-89.90 •· Total Sr 

S• Si.>il 

_,;-:J,o O&:, ,i..{J cd,,_. IL I./. - ,/ /7.,,J/~ JU ,IJ // ,, oc, :-= 
o.nalysb, fraction. .SE:.Scdunc,u 
~- These marks indicate ihal tltls Is a non-analysis used to property /on-rut COC fomi. So.sotld 

Rclinq(.;shed By/RemovcJ.FrorrU I Ontdlimc Received13y/Stored In Date/Time Contact Joan Kessner for any questions. Sl• sludJC 
: W• W'4tt 

{l) Panicle Size (Ory Sieve) • 0422; Mois~ Content• 02216; roe · 9060; pH (Soil)· 9043; 
O• Oi1 

Retinquished By/Removed From Dntc/Time Received By/Stored In Date/Time A• Alr 
: Nitrogen by Kjeld:lhl. 331.2; Ammonia• 350.3; IC Anions• 300.0; Percent Solid, OSaDnlmS.,UiJI 
I DL-Dt,anU.-df 

Retinquished Dy/Removed From Oate/l'imc D.ue/lime T•Tln• 
... Received By/Stored In Wl~Wlpr: 

'5;.{ I h:>S ~ o=<._ 
l,ol.lq,wd 
v.Vqallbl 

Retinquishcd By/Removed From Dare/Time Received By/Stored In Date/I'ime X.o.hct 

Relinquished By/Removed From Date/lime Received By/Stored In Date/Time 

LADORA TORY Received By Title Dote/Time 
SECTION 

FINA~SAMPLE Disposal Method Disposed By Date/Tim,: 
DIS SITION 

BHI-E~011 (OS/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0Si-204 1P~ge l or 1 
_:ollector 

STANKOVICH, M. 
Comuanv Contact 

JOAN KESSNER 
Telenhonc No. 

375-4688 
Pro.iecl Coordinator 
KESSNER,JH Price Code SL 

Air Quality O 

Data Turnaround 

'roicct Dcsienation 
I 00 & 300 Arca Component of the RCBRA - Increment.al So 

Samolin2 Location 
BORROW PIT 24 

SAFNo. 
RC-051 

45 Days 

ce Chest No. 

,hioocd To 
CH2MHil.L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Lo2book No, 
EL-1596-1 

Otfsite Prooertv No, 
A060151 

Preservation 

Type of Container 

Vu page 3 for;orlginal material to Corvalli.1 for MIS preparalion and 
aliq1101i11g. page J for radioanalytical fracrions ro Eberline, & page 2 
fo r chemical analyrica/ fracrio11s to Uo11vilk 

No. of Container(s) 

Volume 

-

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J11K16 SOIL 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

Non~ 

PIG 

I 

4000g 

See item (I) in SoUPJont 
Sped~L. Toxicily 

ln.nructiorir. ASTM £1963; 
Soil Nc1n.1todc 

Toxicity 
ASTME2172 

Method of Shiumcnt 
GROUND TRANSPORT 

Bill ofLadlne:/Air Bill No. 
SEEOSPC 

Sign/Pdnt Names ' "s:PECIAL INSTRUCTIONS · ·- · · ·· -- · ··-- · ------- ·- · 

R-rD--,u~i~sl_,c_d_B_,r•IR~-c--v-ed_' _Fr_o_m _____ D_n_lc/T]-,-n-,c:-5=---5c>--,....<!~~-=--,c-,\·,v-c::.d,-B-y/S-,o-rc:_d_l_n __ , ✓------:D-o-te-rr.":',mc--,S'==--~ 3~=~vi. These rrwks Indicate thot unless lined oaL on~ly1es lo be included with Strontium-89.!Xl ·- Total Sr 
CHAIN OF POSSESSION 

,/ /} IA A ,--- C, <} / ,,- ,1 / J~ / /4 L/.1 CJ,/: (!Cf • .::,~ :mnlysls frnction . 
.L~~ •·~ AA~

1 £.J:.}.~...Jl_l4_JLJ),R.J' /h.~:i,:, 0!l..,_ __ ....'.::::::.._...!c52.._!_~""'\_J4,_11~""'l:!.,~A-a_.-.b,~::t'.i~A~, -~· ,~·~L__!:,::;J;:,!,2J11~-~L.!:.J..Jtil!:;t.L!,,;___-J A_ These m:u-ks indicote lhot U1is i< n non-•n~lysis used to pm[!Crly ron11:11 COC fomi 
Relinqui.dcd !ly/Rcmoved F,bm l I Dn1etn,rc Received Oy/S1on:d In Dn1e/Timc Contact Jonn Kessner for any questions-

Relinquished By/Removed From Dnrcrrirrc Received By/Srored In Dare/Tinie 
Cl) Pmlcle Size (Dry Sieve)· D422; Moislln~ Con1en1 - D2216; TOC - 9060: pH (Soil)• 9045; 
Nitrocen by Kjeld~hl. 35 J .2; Ammonia • 350.3; IC Anions - 300_0: Pen:enl Solids 

Relinquished By/Removed From 

Rclir.quishcd Dy/Removed From 

Relinquished Ily/Ren10vcd From 

LABORATORY 
SECTION 

FlNA1t_§AMPLE 
OISPffi>ITlON 

Received Dy 

Dispos,I Method 

BHl· EE!o11 (08/29/2005) 

DntcfTirne 

Dnrc/Tin,c 

Received By/Ston:d In Date/Time 

Received By/Stored In Dote/Tin~ ., 
Received By/Stored In Dnte/Tlme 

TiOe 0 :1ten i nll! 

Disposed By Dotefl'11ne 

S..S.lfl 
Sf.aSnhf"lrlll . 

SO,S.4uJ 
51.St,,J,c 
,v. winirr 

A •Alr 
OS110n,m S.1h.U 
DL-Onuu l111111J, 
T • Tio uc

Wl•W1r, 
t.>u.,.,,~ 
\'• Vc-fd » hct 

X•Olhc:r 



. . · •- : · . .. -· . f-:l8S~ . 
Washington Closure Hanford CHAIN OF CUSTODY/SAl\fi>LE ANALYSIS REQUEST RC-051-264 I Page 1 of 1 

Collector Comoanv Contact Teleohonc No. Pro.lc:ct Coordinator 
SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code: 

IProiect Dcsienation Samollru! Location SAFNo. Air Quality • 45 Days 
IOO & 300 Arca Component of the RCBRA - Incremental So VERNITA UPRIVER ON SOUTH SIDE RC-051 

Ice Chest No. Field Loebook No, I COA Method of Shiomenl 
E!A596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To Off site Pronertv No. Bill of Ladiru?/ Air Bill No. ' 
CH2MHILL A060151 SEEOSPC -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for origi110/ mote rial ta Corvallis for MIS preparation and No. of Containcr(s) 
l I 

aliq11oti11g, page I for radioanalytica/ fractions to Ebuli11e, & page 2 1000g 4000g 
for chemical a11a/ytica/ fractions to Lionville. Volume 

Suitcm(l) in SoilPbnt 
Spcci,,J Toxicity 

SAMPLE ANALYSIS 
lntJ.Netions.. ASTME196l; 

Soil Ncn'1todc 
To1dcicy 

ASlM E2172 

-Sample No. Matrix• Sample Date Sample Time ,;~ ~ --- f~~~ "';;\::'~ ~~ ~w~~ .~ . •- . ~~ R . . ~~ .. : . ': : ~~r~,i',.j;,. -ft - . . . - . 
. 

JllK79 SOIL S--~ o -o~ \\.{ ?6 I I -.-

CHAIN OF POSSESSION Sign/Print Names SPECIAL·INSTRUCTIONS Matrix• 

l~'~U?9-IVV?o 
D3te/Time 14 ~ .:> Received By/Stored In 

1

p Date/Time 5"~'!,C,~ These marks indic3te 1h31 unlels lined ou~ an3ly1es 10 be included wilh Strontiwn-89.90 - Total Sr 
S-.soil s- 3,p -c> (p ,n,.•_ A n,Uu. /1~'?.Mt+ll.L. JLl!4"i 

onalysis fmction. S£ol<diira,t 
~- These m:irks indlc3le lh:11 !his is a ooo-uialysis used to properly fonn:it COC form. SO:Solld 

RelicciGished By/Removed l'rom ~ / Datc/Ilme Received B@s1orcd In Datc/Ilme Cont3el Jo:,n Kessner for 30Y questioiu. J l•S1udf1: 
W•Wald' 

(1) Particle Size (Dry Sieve}- 0422: Moisrure Content - D2.216; TOC - 9060; pH (Soil) - 9045; 
. 0-0,1 

Relinquished By/Removed From Date/Tin>e Received By/Stored In Da1e/Time A•Alr 
Nitrogen by Kjeldahl - 3.Sl.2; Ammonia• 350.3; IC Anions - 300.0; Percent Solids OS-Oo,m Solid, 

OLoO.W.l.lqvldo 

Relinquished By/Removed From Date/Time Received By/Stored In D:ite/Time 
T• TlaN: 
Wlc.Wlpc 
!.,,Liquid 

Relinquished By/Removed From 03te/Time Received By/Stored In Date/Time 
v.v,ccodal 
X•Othu 

Relinquished By/Removed From 03te/Time Received By/Stored ln Da1ertime 

LADORA TORY Received By Title 031ertime 

SECTION 

FINAl, SAMPLE Oispoul Method Disposed By 0 3lc/Tin,c 
DISC@SITION -

BHl·El:·011 (08/29/2005) 



lRI/)~ 
Washington Closure Hanford CHAIN OF CUSTODY/SAJ\1PLE ANALYSIS REQUEST RC-051-186 jPage 1 of 1 

Collector Comoanv Contact Teleohooe No. Pro.icct Coordinator 
SL Data Turnaround STANKOVICH, M, JOAN KESSNER 375-4688 KESSNER,IB Price Code 

IProiect Desi ma lion Samolin2: Location SAFNo. Air Quality D -45 Days 
l 00 & 300 Arca Component of the RCBRA - Incremeo ta! So BORROWPIT9 RC-OSI 

Ice Chest No. Field Loebook No. I COA Method of Shloment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shiooed To OfTsite Prooertv No. Bill of Ladin2/Air Bill No. . . 
CH2MRILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP P/G 

Special Handling and/or Stoi-age 

Use page 3 for original marerial tu Corvallis for MIS prepararion and No. of Container(s) 
I I 

a/iquot/11g, page 1 for radloana/yrica/fracriom ro Ebuli11e, & page 2 1000g 4000g 
for ch~mical analy1icalfracrio11s to Lio11vil/e. Volume 

See ~•m (l) in SoUPl&III 
Spociol Toxicity 

SAMPLE ANALYSIS 
lmlroctio~ ASTh! El963; 

S,,i! Nematode 
To~ty 

ASTME:2172 

~ -~ - 111M ~ ~ ~ ~- ~ Sample No. Matrix• Sample Date Samptenme -
' 

J11JY8 SOIL 5-3t:J ---o~ ,,~~ I _/ -'- I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~shed f)J.;;fS'JZ:!, ~ Daterrime / 7 ~ Received By/Stored Ill • ../ Datdl'ime S-· ~ •<j:, · lhe.se m:u1cs Indicate that unless lined ou~ an~lytcs to be included wilh Strontium-89,90- Toca! Sr 
S•SOII ;J),,,;,., _ , 1 ,1 - c .. 1-nJt.\ 1-114- 1 i100 

a.naly,i, 6-octioa. SE,,,Sedl-, 1:1 r / r ~ _Jllf' -2.n--o t, ,._ lbele marks indicate \hat Ibis iJ a nc.>-analy,is used 10 properly format COC form So-5dld 
Relioqifshed By/Removed Fr~m 

. 
lY Date/rune !Received Jt,iStorcd Ill Daterrime Contact Joan Kcssocr for any questions. Staslud(e 

w.w.1a-
(I) Particle Size (Dry Sieve) · D422; Moistuse Content• D2216; TOC- 9060; pH (Soil)· 9045; 0.011 

Relinquished By/Removed From Daterrime Datdl'ime ,..AJ, Roceived By/Stored la Nitrogen by Kjeldahl. 351 .2; Ammonia• 350.3; IC Anions • 300.0; Percent Solids DS.PNmSotkll 
Oi,.D,ua\l.i<Ufd, 

Date/Time Date/Time T_,.iu. 
Relinquished By/Removed From Received By/Stored Ill Wl•W;pt 

,3N I b"=>8 - o,5 LoUquid 
V•V~fdl(ion 

Relinquished By/Removed From Date/l'1JDC Received By/Stored In Date/Time X•Olh« 

Relinquished By/Removed From Date/lime Received By/S=d In Da1etrune 

LABORATORY Received By Title Dote/Time 
SECTION 

FlNA3/ SAMPLE 
DISWSITION 

Disposal Mclhod Disposed By Datc/T'une 

V 

BHI-Eij:-011 (08/29/2005) . 



I:::r001 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 I Pace l of l 

Collector Comoanv Contact Teleohone No. Proicct. Coordinntor 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code SL Data Tumarouncl 

Proiccl Dcsienalion Samoliae Location SAFNo. Air Quality 0 45 Days 
I 00 & 300 Arca Componcol of the RCBRA - Incremental So 300-44/618-4 RC-051 

lee Chest No. Field Lo2book No. I COA Method of Shioment 
El..r1596-1 BESRAS6520 GROUND TRANSPORT 

Shioocd To OffsHe Proocrtv No. Bill of Ladine/Air Dill No. 
CH2MHILL A060l51 SEEOSPC 

POSSinLE SAMPLE llA7.ARDS/REMARKS 

NONE None Nunt 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use pnge 3fororigillal 1110/erial lo CtJrvnlli.tfor MIS prepara1io11 a11d No. of Container(s) 
l t 

aliqt1oti11g, page I for radiom,a/ytical frn c1io11.r ra Eberline, & page 2 1000g 4000g 
for cl1e111icnf n11alyrirnl frn ctifJll.f ro lio11vil/e. Volume 

See ir•m (I ) bt Soil Pbnt 
Sp,ci4\ Toxicily 

SAMPLE ANALYSIS 
lru1rucrkins. l'Sl"M E1963: 

Soi Nat\3toJe 
Toxici1y 

ASTh< El112 

Sample No. Matrix• Sample Dale Sample Time t~t!~J~t;;; ;{;i~?:,Ji/:; ·:, _:; ~:-/::>;.~:{it tft::--;tf~i. !;itt~t~.;i~~ t}i~~:a:~tff ~:::.~f\t·:~~·:j{ ~: }.}{~/:_\;.~)~ ~:. \~~~{:/':~/: ~ /:;:j:~;./,:~~~~~ 
J11JX0 SOIL 1,,, - ~ -1, t" ...... I~-~ J I ·---

CHAIN OF POSSESSION Sign/Print Names SPECIAL JNSTRUCTIONS Matrix• 

Relinquished n~rhm - Da1e/Timc 15.x-> Received ;tt;o~_d In Dnceffimc u -o:;;-O(,,, · These niarks indieace lhac unless lined ou~ nn•l}'ICS co be included wilh S1mn1ium-89.90 •· Total Sr 
S1rSoi1 "Fi'u D _. R ,I I .Y'l.l'lh .; __ .z ..,.. h/ ,, ... / 1,,,/,.,/yJ/ ,/r')/2.//1,H/U 11..1:1 

.,_.. :m:dys;s fr.tc1ion. · S E-Sal'11nn11 

•- These owks indic.'ie U1a1 this is• non-anolysiJ used co properly form.it COC fom~ SQ.Su'id 
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INTRODUCTION 

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa 
sandbergii) on soil samples provided by the E1R Consulting for Washington Closure 
Hanford, Richland, Washington. The tests were conducted from June 7 through July 5, 2006. 

METHODS AND MATERIALS 

TEST METHODS 

The chronic test methods were performed according to: Standard Guide for Conducting 
Terrestrial Plant Toxicity Tests, AS1M E 1963-02 (2002). 

TEST ORGANISMS 

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test 
conditions were maintained during planting, gennination, 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 
subirrigation. 

TEST CONCENTRATIONS 

The concentration tested in the bluegrass tests was 100 percent test sample with control soil 
alone for the control. For the bluegrass tests, 50 seeds per concentration were used with five 
repJicate test chambers per concentration and 10 seeds planted per chamber. Following 
germination, test chambers were thinned as needed to a maximum five seedlings per 
replicate. 
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SAMPLE COLLECTION 

The soil samples were collected from May 16 through June 5, 2006. The samples were 
stored in the dark at 4°C until test solutions were prepared and tested. Chain of Custody for 
sample collection is provided in Appendix C. 

SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

Client ID Sample Sample · Bluegrass Analytical 
Date Location test SDG LabSDG 

JllKl0 05/16/2006 BORROW PIT 18 BG1607-01 F1779 
J11K04 05/17/2006 BORROW PIT 14 BG1607-02 F1788 
.J11K97 05/17/2006 McGEE RANCH BG1607-03 F1793 
JllJT6 05/22/2006 1607-42 BG1607-04 F1816 
J11JV2 05/22/2006 116-N-3 BG1607-05 F1886 
J11K22 05/23/2006 600-23 BG1607-06 F1827 
Jlllli7 05/29/2006 UPPER RIP ARIAN #11 BG1607-07 F1852 
Jl1K16 05/29/2006 BORROW PIT 24 BG1607-08 !<1853 
JllK79 05/30/2006 VERNITA UPRIVER ON SOlJI'H BG1607-09 F1859 

SIDE 
JllJY8 05/30/2006 BORROWPIT9 BG1607-10 F1863 
JllJX0 06/05/2006 300-44/618-4 BG1607-11 F1901 
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SAMPLE PREPARATION . 

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

TEST INITIATION 

Tests were initiated by the planting of 10 seeds in each test chamber. Seeds were planted 1 ½ 
times the seeds diameter (approx. 2 mm) and covered gently with soiJ. 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 the seed supplier, germination should take place 
between 14 and 28 days. The number of seeds in each test chamber that germinated was 
recorded on days 14, 16, 20, and 22. Germination was determined to have occurred on day 
21. 

Observations of the shoot appearance were recorded 7 days after post germination (day 21 
after planting). The number of genninated seeds in each test chamber was also recorded. 
Chambers that had more than five germinated seeds had the smallest seedlings removed until 
the number of seedlings was reduced to five. 

Soil pH was taken at initiation and termination by placing approximately 30 g of soil into a 
specimen cup, adding 100 ml of hydration water, and mixing. 

TEST TERMINATION 

Tests were terminated _14 days post germination (day 28 after planting). The number of 
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and 
length (longest recovered root of each plant) was recorded. 

For each test chamber, all of the above ground biomass (i.e. "shoots") from all germinated 
plants were combined and placed into tared aluminum tins. The shoots were weighed to 
determine the wet weight immediately following removal from the test chamber. The shoots . 
were then dried in an oven at 60 •c for a minimum of 24 hours. The shoots were then placed 
into a dessicator for a minimum of 2 hours and weighed to determine dry weight. 

The wet and dry weight for the roots were also obtained as described above. 
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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 germinated) 

• Average Above Ground Shoot Mass (Dry) 

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

• Average Root Mass (Wet) 

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

• Average Root Mass (Dry) 

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

• Average Total Mass (Wet) 

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

• Average Total Mass (Dry) 

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

• Average Shoot Height 
(Calculated as the total combined height of the tallest shoot of each seedling 

divided by the number of seedlings germinated) 

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

divided by the number of seedlings germinated) 

Statistical analysis for each endpoint listed comprised of entering the data obtained from each 
replicate chamber of a test soil and comparing the result 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. 
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RESULTS AND DISCUSSION 

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

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

The results for sample JI 1K04 indicated a statisticalJy significant reduction in average root 
length, average above ground shoot mass (dry), average root mass (dry), and average total 
mass (shoots + roots, dry) when compared to the laboratory control. 

The results for sample J 11K97 indicated a statistically significant reduction in germination, 
average stern height, average root length, average above ground shoot mass (wet), average 
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average 
total mass (shoots + roots, wet), and average total mass (shoots + roots, dry) when compared 
to the laboratory control. 

The results for sample Jl 1IT6 indicated a statistically significant reduction in germination, 
average stern height, average root length, average above ground shoot mass (wet), average 
above ground shoot rnas·s (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 Jl 1JV2 indicated a statistically significant reduction in germination, 
average root length, average above ground shoot mass (wet), average above ground shoot 
mass (dry), average root mass (dry), and average total mass (shoots + roots, dry) when 
compared to the laboratory control. 

The results for sample Jl1K22 indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average above ground 
shoot mass (dry), average root mass (wet), average total mass (shoots + roots, wet), and 
average total mass (shoots+ roots, dry) when compared to the laboratory control. 

Note: One seedling was lost during the test termination of the J1 IK22 sample. Five seeds 
had germinated in replicate B, but only 4 were available for the average root length, average 
above ground shoot mass (wet), average above ground shoot mass (dry), average root mass 
(wet), average root mass (dry), average total mass (shoots + roots, wet), and average total 
mass (shoots + roots, dry) endpoints. The number of germinated plants was reduced to 4 for 
these endpoints during the statistical analysis. 
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The results for sample J11JH7 indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average above ground 
shoot mass (dry), average root mass (wet) , average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. 

The results for sample Jl 1Kl6 indicated a statistically significant reduction in germination, 
average stem height, average root length, average above ground shoot mass (wet), average 
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average 
total mass (shoots+ roots, wet), and average total mass (shoots+ roots, dry) when compared 
to the laboratory control . · 

The results for sample Jl 1K79 indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average above ground 
shoot mass (dry) , average root mass (wet), average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. 

The results for sample Jl 1JY8 indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average above ground 
shoot mass (dry), average root mass (wet), average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. 

The results for sample Jl lJXO indicated a statistically significant reduction in average root 
length, 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. 
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CERTIFICATION STA TE:MENT 

I certify that this data package is in compliance with the Statement of Work, both technical1y 
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 fo~?: 
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Page 1 of 3 

CETIS Test Summary 
Report Date: 19 Jul-06 2:09 PM 

Test Link: 14-0075-2468/B160701 psc 

I Plant Bioassay - Chronic CH2M Hill I 
Test No: 15-2916-1027 Test Type: Plant Chronic Duration: 28d Oh 

Start Date: 07 Jun-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergii 

Ending Date: 05 Jul-06 Oil Water: Source: 

Setup Date: 07 Jun-06 12:00 AM Brine: 

Sample No: 05-2474-4754 Code: B1607-01 Client: 

Sample Date: 16 May-06 04:00 PM Material: Soil Project: 

Receive Date: Source: Hanford 

Sample Age: 21d 8h Station: 

Comments: J11K10 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSO Method 

09-7274-7276 % Germination 100 > 100 NIA 11 .51% Wilcoxon Rank Sum Two-Sample 

17-8375--3931 Average Height (mm} < 100 100 NIA 13.73% Equal Variance t Two-Sample 

09-4434-8220 Average Length (mm) < 100 100 NIA 21 .91% Equal Variance t TwerSample 

12-2358-3328 Average AG Wt (Wet, mg) < 100 100 NIA 32.1 4% Equal Variance t Two-Sample 

05-1082-0854 Average AG Wt (Dry, mg) < 100 100 NIA 30.76% Equal Variance t TwerSample 

17-8788-1 143 Average Root Wt. (Wet, mg 100 > 100 NIA 33.42% Equal Variance t TwerSample 

12-4126-4935 Average Root Wt. (Dry, mg) 100 > 100 NIA 26.35% Equal Variance t TwerSample 

04-8138-0981 Average Total Wt (Wet, mg 100 > 100 N/A 31 .81% Equal Variance t Two-Sample 

16-091 B-3359 Average Total Wt (Dry. mg) < 100 100 NIA 29.18% Equal Variance t Two-Sample 

000-092-101-1 CETIS™ v1.1.2revl Analyst: 1:r -14-
Approval : __ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 0.96000 0.80000 

100 5 0.96000 0:80000 

Average Height (mm) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 65.84 54.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 66.640 49 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382. 17.277 

100 5 16.490 11.018 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.69700 1.67000 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 16.081 7.6540 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.93560 0.55000 

Average Total Wt (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 32.571 .:. 19.068 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.63260 2.38801 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

1.00000 0.04000 

Maximum SE 
86.400 3.8028 

76.6 4.3079 

Maximum SE 

126.6 7.5491 

99.800 9.4941 

Maximum SE 
32.776 3.2300 
25.756 2.7075 

Maximum SE 
6.08000 0.61779 

3.39399 0.38710 

Maximum SE 

24.360 2.2326 

22.654 2.5066 

Maximum SE 

1.33799 0.09073 

1.19998 0.12537 

Maximum SE 

57 .136 5.3683 

48.41 5.0452 

Maximum SE 
7.29800 0.69936 

4.49399 0.50541 

CETIS™ v1 .1.2rev1 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.08944 9.32% 

SD CV 
8.5034 10.92% 

9.6327 14.63% 

SD CV 
16.880 16.40% 

21.229 31 .86% 

SD CV 
7.2226 29.62% 

6.0541 36.71% 

SD CV 
1.38143 31 .35% 

0.86559 32.09% 

SD CV 

4.9922 26.73% 

5.6049 34.86% 

SD CV 

0.20288 18.58% 

028033 29.96% 

SD CV 

12.004 27.88% 
11 .281 34.64% 

SD CV 
1.56382 28.44% 

1.13012 31 .11% 

Analyst: rt,--
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CETIS Test Summary 
0/4 Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000" 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 66.8000 76.6 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Artificial So!I/S 85.6 H1.800 

100 99.8000 50.4000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artifici~I Soil/S 17.97 32.7760 

100 15.68 25.756 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 3.11399 5.69800 

100 3.21500 3.39399 

Average Root Wt. (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificlal SolVS 14.658 24.3600 

100 16.935 22.654 

Average Root Wt. (Dry, mg) Detail 

Cone-o/. Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 1.19998 1.07000 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificia l SoiVS 32.628 57.1360 

100 32.615 48.41 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 4.41498 4.46399 

000-092-101-1 

Rep3 

0.80000 

1.00000 

Rep3 

69 

73.6 

Rep3 

88.8000 

75 

Rep 3 
17.2775 

18.584 

Rep3 
3.34750 

3.36799 

Rep3 

12.3550 

18.84 

Rep3 
0.89502 

1.12600 

Rep3 

29.6325 

37.424 

Rep3 
4.24252 

4.49399 

Rep4 Rep 5 

1.00000 1.00000 

1.00000 . 1.00000 

Rep4 Rep5 
86.2 78 

57.6 54.6 

Rep4 Rep 5 
126.6 102 

59 49 

Rep4 Rep 5 

31 .0360 22.8520 

.11.018 11 .4140 

Rep4 Rep 5 
6.08000 3.79600 

1.67000 1.83801 

Rep 4 Rep 5 
21.458 20.558 

14.32 7.65400 

Rep4 Rep5 
1.21799 1.1 3599 

0.73201 0.55000 

Rep4 Reps 

52.494 43.41 

25.338 19.0680 

Rep4 Rep5 
7.29800 4.93198 

2.40200 2.38801 

CETIS™ v1 .1.2revl 

-- - -··--- ----------------. 

Report Date: 

Test Link: 
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CETIS Analysis Detail 
jPlant Bioassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons · 

Control vs Conc-o/. Statistic Critical 
Artificial Soil/Sedi 100 27.5 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0 0 1 

En-or 0.0907326 0.011342 8 

Total 0.09073264 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.50927 

Sample Link Control Link 
14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 
100 >100 

P-Value Ties 
0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 
Analysis: 

Page 1 of 9 

19 Jul-06 2:09 PM 

09-727 4-7276/8160701 psc 

CH2M Hill I 
Date Analyzed Version 
18 Jul-0610:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 11 .51% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal DistribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 

100 5 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 
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CETIS Analysis D~tail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control VS Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 2.08833 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 360 360 1 

Error 660.384 82.548 8 

Total 1020.38403 442.54800 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.28323 

Distribution Shapiro-Wilk W 0.86502 

Sample Link Control Link 
14--0075-2468 14-007 5-2468 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0351 10.6854 

F Statistic P-Value 
4.36 0.07020 

Critical P-Value 

23.15450 0.81488 

0.08742 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:09 PM 

17-8375-3931 /B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1 .2 -

Toxic Units ChV PMSD 
N/A 13.73% 

Decision(0.05) 
Significant Effect 

Oecision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 5 77.84 69 86.4 8.5034 

100 5 65.84 54.6 76.6 9.6327 
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CETIS Analysis Detail 
l Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.99433 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 3297.856 3297.856 1 

Error 2942.544 367.818 8 

Total 6240.40015 3665.674 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ralio F 1.58165 

Distribution Shapiro-Wilk W 0.88536 

Sample Link Control Link 

14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0086 22.5556 

F Statistic P-Value 

8.97 0.01722 

Critical P-Value 

23.15450 0.6fi777 

0.15028 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

1 g Jul-06 2:09 PM 
09-4434-8220/8160701 psc 

CH2M HIii I 
Version 

18 Jul-0610:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 21.91% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DislribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 66.640 49 99.8 21.229 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic ·Critical 

Artificial Soil/Sedi 100 1.87248 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 155.7055 155.7055 1 

Error 355.2716 44.40895 8 

Total 510.977097 ·200.11447 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42328 

Distribution Shapiro-Wilk W 0.88894 

Sample Link Control link 

14-007!>-2468 14-0075-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0490 7.83741 

F Statistic P-Value 

3.51 0.09803 

Critical P-Value 

23.15450 0.74066 

0.16496 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

19 Jul-06 2:09 PM 

12-235er-3328/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 32.14% 

Decislon(0.05)" 

Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

Cone-¼ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial SoiVS 5 24.382 17.278 32.776 7.2226 

100 5 16.490 11 .018 25.756 6.0541 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Twe>-Sample C>T Untransfonned 

Group Comparisons 

.Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.34565 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7.311106 7.311106 1 

Error 10.63031 1.328788 8 

Total 17.9414124 8.6398945 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ra.tic F 2.54704 

Distribution Shapiro-Wilk W 0.89098 

Sample link Control link 
14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0235 1.35571 

F Statistic P-Value 
5.50 0.04700 

Crltlcal P-Valµe 

23.15450 0.38726 

0.17392 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:09 PM 

05-1082-0854/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 30.76% 

Decision(0.05) 
Significant Effect 

Decislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disb-ibutlon 

Data Summary Original Data Transfonned Data 

Cone-¾ Control Type . Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.69700 1.67000 3.39399 0.86559 
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CETIS Analysis Detail 
I Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.77374 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 16.86363 16.86363 1 

Error 225.3494 28.16868 8 

Total 242.213041 45.032307 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.26053 

Distribution Shapiro-Wilk W 0.94704 

Sample Link Control Link 

14--0075-2468 14-0075-2468 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2307 6.24196 

F Statistic -P-Value 
0.60 0.46134 

Critical P-Value 

23.15450 0.82789 

0.63359 

Comparisons: 

Report Date: 

Analysis: 

Page 6of 9 

19 Jul-06 2:09 PM 

17-8788-1143/B 160701 psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 33.42% 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 16.081 7.6540 22.654 5.6049 
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CETIS Analysis Detail 
I Plant B ioassay - Chronic 

Endpoint Analysis Type 

Average Root Wl (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflclal Soil/Sedi 100 1.01191 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0613091 0.061309 1 

Error 0.4789946 0.059874 8 

Total 0.54030378 0.1211835 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.90926 

Distribution Shapiro-Wilk W 0.89294 

Sample Link Control Link 
1~075-2468 14--0075-2468 

Ze~NOEL LOEL 

11100 >100 

P-Value MSD 
0.1706 0.28778 

F Statistic P-Value 
1.02 0.34120 

Critical P-Value 

23.15450 0.54645 

0.18295 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:09 PM 

12-4126-4935/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 26.35% 

Decision(0.05) 
Non-Significant Effect 

• 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-0/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.93560 0.55000 1.19998 0.280~3._ 
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CETIS Analysis Detail 
!Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T UntransfOITTled 

Group Comparisons 

Control vs Cone-¼ Statistic Critical 

Artificial Soil/Sedi 100 1.4238 1.85955 

~OVA Table 

Source Sum of Squares Mean Square OF 

Between 275.0535 275.0535 1 

Error 1085.454 135.6818 8 

Tota l 1360.50787 410.73532 9 

ft.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.13222 

Distribution Shapiro-Wilk W 0.92206 

Sample Link Control Link 
14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 

100 >100 

P-Vatue MSD 

0.0962 13.6993 

F Statistic P-Vatue 
2.03 0.19232 

Critical P-Value 

23.15450 0.90711 

0.37447 

Comparisons: 

Report Date: 

Analysis: 

Page 8of 9 

19 Jul-06 2:09 PM 

04-813er-Q981/B 160701 psc 

CH2M Hill I 
Date Analyzed Version 
18 Jul-06 10:49 AM CETISv1.1.2 

.Toxic Units .ChV PMSO 
1 NIA 31 .81% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Minimum Maximum SD 

0 Artificial Soil/$ 5 43.060 29.633 57 .136 12.004 

100 5 32.571 19.068 48.41 11.281 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.16337 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 8.711427 8.711427 1 

Error 14.89081 1.861352 8 

Total 23.6022396 10.572778 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.91480 

Distribution Shapiro-Wilk W 0.85910 

Sample Link Control Link 

14-0075-2468 14-007 5-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0312 1.60454 

F Statistic P-Value 

4.68 0.06246 

Critical. P-Value 

23.15450 0.54469 

0.07446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:09 PM 

16-0918-3359/B160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:49 AM CETISV1 .1.2 

Toxic Units ChV PMSD 

NIA 29.18% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.63260 2.38801 4.49399 1.13012 
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Clleot Wa<hng!Dn Closun, HanfonS Pmject 

lnllj~ 
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CETIS Test Su mmary 
I Plant Bioassay • Chroni c · 

Test No: 

Start Date: 

Ending Date: 

Setup Date: 

Sample No: 

Sample Date: 

Receive Date: 

Sample Age: 

Comments: 

08-5786-2300 

6 07 Jun-0 

07 Jun-0 6 

06-9112 -3540 

612:57 PM 17 May-0 

20d 11h 

J11K04 

Test Type: Plant Chronic 

Protocol: ASTM E1963-02 {2002) 

DII Water: 

Brine: 

Code: 81607-02 

Material: Soil 

Source: Hanford 

Station: 

Comparison Summary 

Analysis 

06-7336-5700 

19-0704-1634 

14-9155-9465 

19--0385-9231 

07-4092--0913 

07--0730-1229 

02-2704-3987 

03-4725-4822 

14-3265-9601 

Endpoin NOEL 

% Germi nation 100 
100 . 

< 100 

100 

< 100 

Average 

Average 

Average 

Average 

Average 

Average 

Average 

Average 

Height {mm) 

Length (mm) 

AG WI (Wet, mg) 

AG WI (Dry, mg) 

Root Wt. (Wet, mg 100 

Root Wt. (Dry, mg) < 100 

Total Wt (Wet, mg 100 

Total Wt (Dry, mg) < 100 

LOEL 

> 100 

> 100 

100 

> 100 

100 

> 100 

100 

> 100 

100 

ChV 

N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
NIA 
N/A 
NIA 

000-092-1 01-1 CETISlM v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:08 PM 

03--0780-21 16/B 160702psc Test Link: 

CH2M Hill I 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

16.82% Wilcoxon Rank Sum Two-Sample 

14.04% Equal Variance I Two-Sample 

20.82% Equal Variance I Two-Sample 

29.51% Equal Variance I Two-Sample 

31 .10% Equal Variance I Two-Sample 

40.91% Equal Variance t Two-Sample 

23.50% Equal Variance t Two-Sample 

33.12% Equal Variance I Two-Sample 

29.09% Equal Variance I Two-Sample 

-27-
Analyst: µ- Approval: __ _ 



CETIS Test Summary . 
% Germin'ation Summary 

Conc-"lo · Control Type Reps Mean Mlnlmum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.92000 0.60000 

Average Height (mm) Summ;iry 

Conc-°lo Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 68.58 58 .6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 72.440 43.200 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 19.334 11 .832 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Mlnimum 

0 Artificial SoU/S 5 4.40710 3.11399 

100 5 3.01081 1.77200 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 18.678 12.355 

100 5 22.02 12.718 

Average Root Wt. (Dry, mg) Summary 

Conc-o/. Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 1.09220 0.87400 

100 5 0.82893 0.54199 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Mlnimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 41 .353 24.55 

Average Total Wt (Dry, mg) Summary 

Cone-'!. Control Type Reps Mean Mlnimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.83973 2.31399 

000--092-101-1 

M3J\imum SE 

1.00000 0.04000 

1.00000 0.08000 

Maximum SE 

86.400 3.8028 

85.300 4.4789 

Maxlmum SE 

126.6 7.5491 

91 8.7103 

Maximum SE 

32.776 3.2300 

24.800 2.1304 

Maximum SE 

6.08000 0.61779 

4.28003 0.40184 

Maximum SE 

24.360 2.2326 

31 .557 3.4499 

Maximum SE 

1.33799 0.09073 

1.11666 0.10405 

Maximum SE 

57.136 5.3683 

56.357 5.4767 

Maximum SE 

7.29800 0.69936 

5.39669 0.50084 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32o/o 

0.17889 19.44% 

SD CV 

8.5034 10.92% 

10.015 14.60% 

SD CV 

16.880 16.40% 

19.477 26.89% 

SD CV 

7.2226 29.62% 

4.7638 24.64% 

SD CV 

1.38143 31 .35% 

0.89854 29.84% 

SD CV 

4.9922 26.73% 

7.7142 35.03% 

SD CV 

0.20288 18.58% 

0.23266 28.07% 

SD CV 

12.004 27.88% 

12.246 29.61% 

SD CV 

1.56382 28.44% 

1.11991 29.17% 

Analyst: &-

Page 2 of 3 

19 Jul-06 2:08 PM 

03-0780-2116/B160702psc 

-

-28-
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CETIS Test Summary 
¾ Gennlnation Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 69.6 86.4000 

100 64.2 58.6 

Average Length (mm) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 67 43.2000 

Average AG Wt (Wet, mg) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 21 .3580 11 .8320 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/$ 3.11399 5.69800 

100 3.09600 1.77200 

Average Root Wt. (Wet, mg) Detail 

Conc-'11. Control Type Rep 1 Rep 2 

0 Artificial Soil/S 14.658 24.3600 

100 27.214 12.718 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep 2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.87600 0.54199 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SolVS 32.628 57.1360 

100 48.572 24.55 

Average Total Wt (Dry, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.97200 2.31399 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep 3 

69 

67.2 

Rep 3 

88.8000 
71.6 

Rep 3 

17.2775 

18.8280 

Rep3 

3.34750 

2.76599 

Rep3 
12.3550 

16.236 

Rep3 

0.89502 

0.65000 

Rep3 
29.6325 

35.064 

Rep 3 
4.24252 

3.41599 

Rep4 Rep5 
1.00000 1.00000 

1.00000 0.60000 

Rep4 Rep5 
86.2 78 

67.6 85.3000 

Rep4 Rep 5 

126.6 102 

69.4000 91 

Rep 4 Rep5 
31 .0360 22.8520 

19.8500 24.8000 

Rep4 Rep 5 
6.08000 3.79600 

3.14001 4.28003 

Rep4 Rep5 
21.458 20.558 

22.374 31.5567 

Rep4 Rep5 
1.21799 1.13599 

0.95999 1.11666 

Rep4 Rep 5 

52 .494 43.41 

42.224 56.3567 

Rep4 Rep5 
7.29800 4.93198 

4.10000 5.39669 

CETIS™ v1.1 .2revl 

Report Date: 

Test Link: 

Page 3 of 3 

19 Jul-06 2:08 PM 

03-0780-2116/B 160702psc 

-29-
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soil/Sed i 100 27 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0048873 0.004887 1 

Error 0.2140623 0.026758 8 

Total 0.21894955 0.0316451 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.71853 

Distn'bution Shapiro-Wilk W 0.64384 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.5000 4 

F Statistic P-Value 

0.18 0.68038 

Critical P-Value 

23.15450 0.23141 

0.00019 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:08 PM 

0&-733&-5700/B 160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 16.82% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 . 5.60000 2.00000 6.50000 2.01246 

100 5 0.92000 0.60000 1.00000 0.17889 5.40000 1.00000 6.50000 2.45967 

Graphics 
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Cone-% Ranklts 
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CETIS Analysis Detail 
I Plant Bioassay • Chronlc 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.57603 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 214.369 214.369 1 

Error 690.4402 86.30502 8 

Total 904.809219 300.67406 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.38715 

Distribution Shapiro-Wilk W 0.91786 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.0768 10.9259 

F Statrstrc P-Value 
2.48 0.15367 

Critical P-Value 

23.15450 0.75886 

0.33946 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

19 Jul-06 2:08 PM 

19-0704-1634/8160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 N/A 14.04% 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maxlmum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 68.58 58.6 85.3 10.015 

Graphics 

1 20-
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Length {mm} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.64782 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2328.676 2328.676 1 
Error 2657.184 332.148 . 8 

Total 4985.85986 2660.8240 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.33129 

DislribuHon Shapiro-Wilk W 0.96293 

Sample Link Control Link 

03-0780-2116 03--0780-2116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0147 21 .434 

F Statistic P-Value 

7.01 0.02935 

Critical P-Value 

23.15450 0.78828 

0.81870 

C_omparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:08 PM 

14-9155-9465/B160702psc 

.CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

N/A 20.82% 

Decisfon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlflclal Soll/S 5 102.96 85.6 126.6 16.880 

100 5 72.440 43.2 91 19.477 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample· C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.30479 1.85955 

A.NOVA Table 

Source Sum of Squares Mean Square OF 

Between 63.72332 63.72332 1 

Error 299.4398 37.42998 8 

Total 363.163174 101.15331 9 

A.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.29867 

Distribution Shapiro-Wilk W 0.92793 

Sample Link Control Link 
03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 
100 >100 

P•Value MSD 

0.1141 7.19527 

F Statistic P-Value 

1.70 0.22825 

Critical P.Value 

23.15450 0.43997 

0.42789 

Comparisons: 

Report Date: 

Analysis: 

Page4 of 9 

19 Jul-06 2:08 PM 

1 S.0385-9231 /B 160702psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 29.51% 

Declsion(0.05) 

Non.Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decisi on(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-~. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 19.334 11 .832 24.800 4.7638 

Graphics 
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Cone-% Ranklts 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg} Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-1/. Statistic Critical 

Artificial Soil/Sedi 100 1.89461 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.874084 4.874084 1 

Error 10.86282 1.357852 8 

Total 15.7369003 6.2319356 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances \ Variance Ratio F 2.36366 

Distribution Shapiro-Wilk W 0.90600 

Sample Link Control Link 

03-0780-2116 03--0780-2116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0474 1.37045 

F Statistic P-Value 

3.59 0.09475 

Critical P-Value 

23.15450 0.42520 

0.25466 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:08 PM 

07-4092-0913/B160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1.1 ,2 

Toxic Units ChV PMSD 

NIA 31.10% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum · Maximum SD 

0 Artificial Soil/$ 5 4.40710 3.11399 6.08000 1.38143 

100 5 3.01081 1.77200 4.28003 0.89854 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.8133 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 27.92133 27.92133 1 

Error 337.7219 42.21523 8 

Total 365.643192 70.136562 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38777 

Distribution Shapiro-Wilk W 0.96007 

Sample Link Control Link 

03--07 80-2116 03--0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7802 7.641 38 

F Statistic P-Value 

0.66 0.43960 

Critical P-Value 

23.15450 0.41991 

0.78669 

Comparisons: 

Report Date: 

Analysis: 

Page 6of 9 

19 Jul-06 2:08 PM 

0 7-07 30-1229/B 160702psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 40.91% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maxlm 1,1m SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 22.02 12.718 31 .557 7.7142 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Root WI. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.90702 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1732775 0.173278 1 

Error 0.381173 0.047647 8 

Total 0.55445053 0.2209241 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31512 

Distribution Shapiro-Wilk W 0.91397 

Sample Link Control Link 
03--0780-2116 03-0780-2116 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0465 0.25672 

F Statistic P-Value 

3.64 0.09296 

Critical P-Value 

23.15450 0.79709 

0.30941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:08 PM 

02-2704-3987/B160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 
N/A . 23.50% 

Decislon(0.05) 
Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.82893 0.54199 1.11 666 0.23266 

Graphics 

J.0- l O.JC>, I • 
'"' 

I 

"' 0.9, 0.25 I • 
E ----------------------~ 0.20-

I 

-e- o.e - Reiea-Ntin- I 

il I 

e. 0.15 I 

]! • ~ 0.7 
0.10- I 

3: I .. 0.6 i:: i:: 0.05- -:• 8 ~ t; o.oo; "' 0.5 C ------------- -- - -- - -- - - ----., ::, I 
Cl 

0.4 -0.05 I 

~ -0.10-
I 

~ 0.3 
I 
I 

--0.15 I 
0.2° • -0.20- • I 

I 

0.1 -0.25; I 
I 

0.0 -0.3 • 
0 100 ·2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 

Cone-% Ranklts 

000-092-101-1 CETIS ™ v1. 1.2revl Analyst: __ b--__ 
-36-

Approval: __ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) • Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.22255 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 7.282578 7.282578 1 

Error 1176.257 147.0322 8 

Total 1183.53978 154.31473 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.04076 . 

Distn"bution Shapiro-Wilk W 0.93897 

Sample Link Control Link 

03-07 80-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.4147 14.2608 

F Statistic P-Value 

0.05 0.82946 

Critical P•Value 

23.15450 0.97004 

0.54162 

Comparisons: 

Report Date: 

Analysis: 

Page 8of 9 

19 Jul-06 2:08 PM 

03-4 725-4822/B 160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 33.12% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05} 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial So~/S 5 43.060 29.633 57.136 12.004 

100 5 41.353 24.55 56.357 12.246 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance--t Two-Sample C>T Untransformed 

Group Comparisons . 

Control vs Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 1.92927 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6.88537 6.88537 1 

Error 14.79891 1.849864 8 

Total 21 .6842828 8.7352339 9 

ANOVAAssumptlons 

Attribute Test Statistic 

variances Variance RaUo F 1.94988 

Distribution Shapiro-Wilk W 0.89498 

Sample Link Control Link 

03--0780-2116 03-0780-2116 

.Zeta NOEL LOEL 
-

<100 100 

P-Value MSD 
0.0449 1.59959 

F Statistic P-Value 

3.72 0.08982 

Critical P-Value 

23.15450 0.53369 

0.19282 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:08 PM 

14-3265-9601/8160702psc 

CH2M Hill I 
Version I 

19 Jul-06 2:08 PM CETISv1 .1.2 I 
Toxic Units ChV PMSD 

NIA 29.09% 

Decision(0.05) 

Significant Effect 

Oecision(0.05) 

Non-Signiflcant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.83973 2.31399 5.39669 1.11991 
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CE TIS Test Summary 
I Pia nt Bioassay - Chronic 

Tes t No: 

Sta rt Date: 

ing Date: 

up Date: 
End 

Set 

Sa 

Sa 

mple No: 

mple Date: 

eive Date: 

mpleAge: 
Rec 

Sa 

Co mments: 

08-7221-5092 Test Type: 

07 Jun-06 Protocol: 

Oil Water: 
·01 Jun-06 Brine: 

07-1215-2851 Code: 

17 May-06 05:57 PM Material: 

Source: 

20d 6h Station: 

J11K97 

Co mparison Summary 

Ana lysis 

09-2283-2326 

-5582-9022 

~980-6646 

-4288-6540 

3496-9037 

16 

02 

05 

04-

0 
10 

~644-1811 

-6504-7665 

2836-5557 

9987-2823 

OB-
06-

000-092-101-1 

Endpoint NOEL 

% Germination < 100 

Average Height (mm) < 100 

Average Length (mm) < 100 

Average AG Wt (Wet, mg) < 100 

Average AG Wt (Dry, mg) < 100 

Average Root Wl (Wet, mg< 100 
Average Root Wl (Dry, mg) < 100 

Average Total Wt (Wet, mg < 100 

Average Total Wt (Ory, mg) < 100 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-03 

Soil 

Hanford 

LOEL ChV 

100 N/A 

100 NIA 
100 NIA 

100 N/A 

100 N/A 

100 NIA 
100 N/A 

100 ·N/A 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:12 PM 

19-0444-857 4/B 160703psc Test Link: 

CH2M HIii I 
Duration: NIA · 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

20.56% Equal Variance I Two-Sample 

20.93% Equal Variance I Two-Sample 

23.22% Equal Variance t Two-Sample 

30.82% Equal Variance I Two-Sample 

33.61% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.29% Equal Variance t Two-Sample 

32.36% Equal Variance I Two-Sample 

-40-
Analyst ".b- Approval:. __ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.60000 0.20000 

Average Height (mm) Summary 

·cone•¾ Control Type Reps - Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 52 38 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 102.96 85.6 

100 5 41 .180 23 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 9.4173 5.6033 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.48881 0.69002 

Average Root Wt. (Wet, mg) Summary 

Conc-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 5.4243 1.6300 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.37632 0.06995 

Average Total Wt (Wet, mg) Summary 

Cone-•!. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 14.842 8.0100 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 1.86513 0.87667 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

0.80000 0.10954 

Maximum SE 

86.400 3.8028 

80.5 7.8946 

Maximum SE 

126.6 7.5491 

81.800 10.404 

Maximum SE 

32.776 3.2300 

18.212 2.4284 

Maximum SE 

6.08000 0.61779 

3.33749 0.50282 

Maximum SE 

24.360 2.2326 

13.14 2.1029 

Maximum SE 

1.33799 0.09073 

0.93750 0.15470 

Maximum SE 

57.136 5.3683 

31.352 4.5138 

Maximum SE 

7.29800 0.69936 

4 .27499 0.65315 

CETIS ™ v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.24495 40.82% 

SD CV 

8.5034 10.92% 

17.653 33.95% 

SD CV 

16.880 16.40% 

23.264 56.49% 

SD CV 

7 .2226 29.62% 

5.4301_ 57.66% 

SD CV 

1.38143 31.35% 

1.12433 75.52% 

SD CV 

4.9922 26.73% 

4.7022 86.69% 

SD CV 

0.20288 18.58% 

0.34591 91 .92% 

SD CV 

12.004 27.88% 

10.093 68.01% 

SD CV 

1.56382 28.44% 

1.46049 78.30% 

Page 2 of 3 

19 Jul-06 2:12 PM 

1S-0444-8574/B 160703psc 

-
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.60000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86 .4000 

100 38 57.5 

Average Length (mm) Detail 

Cone•¾ Control Type Rep1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 32.3 31 .8 

Average AG Wt (Wet, mg) Detail 

Cone•% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 5.71334 11.1775 

Average AG Wt (Dry, mg) Detail 

Cone-•,<, Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 0.69002 1.78000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 2.58 6.59500 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.26664 0.45749 

Average Total Wt (Wet, mg) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57 .1360 

100 8.29333 17.7725 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 0.95667 2.23749 

000-092-101-1 

Rep3 

0.80000 

0.60000 

Rep 3 

69 

40 

Rep3 

88.8000 

23 

Rep3 

17.2775 

5.60331 

Rep3 
3.34750 

0.72664 

Rep3 
12.3550 

3.17668 

Rep3 
0.89502 

0.15002 

Rep3 

29.6325 

8.77999 

Rep3 

4.24252 

0.87667 

Rep4 Rep5 

1 .. 00000 1.00000 

0.80000 0.20000 

Rep4 Rep5 

86.2 78 

80.5 44 

Rep4 Rep 5 

126.6 102 

81 .8000 37 

Rep4 Rep5 

31 .0360 22.8520 

18.2125 6.38000 

Rep4 Rep5 
6.08000 3.79600 

3.33749 0.90991 

Rep4 Rep5 
21.458 20.558 

13.14 1.63000 

Rep4 Rep 5 
1.21799 1.13599 

0.93750 0.06995 

Rep4 Rep5 
52.494 43.41 
31.3525 8.01001 

Rep4 Rep5 
7.29800 4.93198 

4.27499 0.97986 

CETlS™ v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: 'J:,---

Page 3 of 3 

19 Jul-06 2:12 PM 

19-0444-8574/8160703psc 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.21522 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 0.4154182 0.415418 1 

Error 0.3214806 0.040185 8 

Total 0.73689884 0.4556033 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.08633 

Distribution Shapiro-Wilk W 0.84328 

Sample Link Control Link 

19-0444-857 4 19-0444-8574 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0062 023576 

F Statistic P-Value 

10.34 0.01233 

Critical P-Value 

23.15450 0.10824 

0.04830 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:12 PM 

09-22B3-2326/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 20.56% 

Decision (0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.60000 0.20000 0,80000 0.24495 0.89002 0.46365 1.10715 0.26273 
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.------------------ --- ----------------

CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T· ·Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soif/Sedi 100 2.94883 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1669.264 1669.264 1 

Error 1535.732 191.9665 8 

Total 3204.99597 1861 .2304 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.30969 

Distribution Shapiro-Wilk W 0.88410 

Sample Link Control Link 

19-0444-85 7 4 19-0444-857 4 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0092 16.2948 

F Statistic P-Value 
8.70 0.01846 

Critical P-Value 

23.15450 0.18610 

0.14539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:12 PM 

16-5582-9022/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 20.93% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equa_l Variances 

Normal Disbibulion 

Data Summary O~lginal Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 52 38 80.5 17.653 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 4.80622 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 9541.921 9541 .921 1 

Error 3304.6 413.075 8 

Total 12846.5212 9954.9959 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.89930 

Distribution Shapiro-Wilk W 0.86208 

Sample Link Control Link 
19-0444-8574 19-0444-857 4 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0007 23.903 

F Statistic P-Value 
23.10 0.00134 

Critical P-Value 

23.15450 0.54965 

0.08075 

Comparisons: 

Report Date: 

Page 3 of 9 

19 Jul-06 2:12 PM 
I 

Analysis: 02-8980-8646/B160703psc 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 23.22% 

Decision(0'.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85 .6 126.6 16.880 

100 5 41.180 23 81 .8 23.264 

Graphics 
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. CETIS Analysis Detail 
I Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control . vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 3.7032 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 559.876 559.876 1 

Error 326.6085 40.82606 8 

Total 886.484528 600.7021 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.76917 

Distribution Shapiro-WIik W 0.88151 

Sample Link Control link 

19-0444-857 4 19-044~574 

Zeta NOEL LOEL 

<100 100 

P-Value MSO 

0.0030 7.51461 

F Statistic P-Value 

13.71 0.00601 

Critical P-Value 

23.15450 0.59407 

0.13581 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:12 PM 
05-4288-6540/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.82% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 9.4173 5.6033 18.212 5.4301 
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. CETIS Analysis Detail 
. , Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100· 3.66365 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 21.29095 21 .29095 1 
Error 12.68986 1.586232 8 

Total 33.98081 4 22.877187 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50961 

Disllibution Shapiro-Wilk W 0.84777 

Sample Link Control Link 

19-0444-857 4 19-0444-857 4 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0032 1.48122 

F Statistic P-Value 

13.42 0.00637 

Critical P-Value 

23.15450 0.69959 

0.05465 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:12 PM 

04-3496-9037 fB 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NfA 33.61% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial SollfS 5 4.40710 3.11 399 6.08000 1.38143 

100 5 1.48881 0.69002 3.33749 1.1 2433 
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CETI S Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wl (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/, Statistic Critical 

Artificial SoiVSedl 100 4.32132 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 439.1356 439.1356 1 

Error 188.1295 23.51618 8 

Total 627.265091 462.65180 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12718 

Distribution Shapiro-Wilk W 0.95048 

Sample Link Control Link 
19--0444-857 4 19--044~574 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0013 5.70323 

F Statistic P-Value 

18.67 0.00254 

Critical P-Value 

23.15450 0.91043 

0.67423 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:12 PM 

0~64+ 1811 /B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 30.53% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¼ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 5.4243 1.6300 13.14 4.7022 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.99172 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.281199 1.281199 1 

Error 0.64326 0.080408 8 

Total 1.92445922 1.3616067 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.90696 

Distribution Shapiro-Wilk W 0.91477 

Sample Link Control Llnk 
19--0444-857 4 19-0444-857 4 

Zeta NOEL LOEL 
<100 100 

P-Value MSD . 
0.0020 0.33349 

F Statistic P-Value 
15.93 0.00400 

Critical P-Value 

23.15450 0.32600 

0.31541 

Comparisons: 
Report Date: 

Analysis: 

Date Analyzed 

Page 7 °( 9 

19 Jul-06 2:12 PM 

10-6504-7665/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CET1Sv1.1 .2 

Toxic Units . ChV PMSD 
NIA 30.53% 

Decislon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.37632 0.06995 0.93750 0.34591 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.02326 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1990.7 1990.7 1 

Error 983.8741 122.9843 8 

Total 2974.57434 2113.6845 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.41446 

Distribution Shapiro-Wilk W 0.92368 

Sample Link Control Link 

19-0444-857 4 19-0444-8574 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0019 13.0425 

F Statistic P-Value 

16.19 0.00382 

Critical P-Value 

23.15450 0.74504 

0.38864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 2:12 PM 

08-2836-5557/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.29% 

Decision(0.05) 

Significant Effect 

Decision (0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

NOITTlal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 14.842 8.0100 31.352 10.093 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total WI (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.79773 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 33.01781 33.01781 1 

Error 18.31429 2.289286 8 

Total 51 .3320999 35.307100 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.14650 

Distribution Shapiro-Wilk W 0.85888 

Sample Link Control Link 

19-0444-857 4 19-0444-857 4 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0026 1.77946 

F Statistic P-Value 
14.42 · 0.00525 

Crltfcal P-Value 

23.15450 0.89778 

0.07402 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:12 PM 

06-9987-2823/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 32.36% 

Decisi on(0.05) 

Significant Effect 

Declsion(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 .-

100 5 1.86513 0.87667 4.27499 1.46049 
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BLUEGRASS GROWTH TEST 

Client Washinglon Clc>S\J<11 Hanfo,d P,ojeci r .. 1 Siart Date: June 7, 2006 

OayO 
IJm_ 

Day12~ Day14~ Day16~ Day19_..m_ Day21~ Day23.®__ Day_ -- D~ ~ 

Bioassay Lab ID: _BG /b07 Jt; '{ Sample No: TIIST{:. 
# seeds germinated pH 

Emergence 
7.01\YSPOST- 14-01\ YS POST-

CONC. REPLICATE 12days 14day,, 16 day,, 19days 21 days 23days ~,.;rGENCE ~RGENCE FINAL 
atter aflor •liar ane< after arter 

days after ( __ daysane< INfTW. (@ 14 days-~ 
p/anl!.ng planting planting planllng planUng planing 

2,1 planting) planing) (@planing) 
Emt111ente) 

A .3 f5 5 (,,, (r, ,,, • !7 c;-
Conlrol B 1 I ~ '2. y 2. ...3 

C 1- y $ 6 ~ 6; S' 8,£..(. 7, 3 
D r, I 7- 0. '1. z_ 3 
E \ :3 -~ 3 ~ '3 ..3 

7.0•y• Po.-t-ernor110nta: ~ lhln "°""1 lo 5 Seedling, (\uvo th•~ 0":'71 shoot appea,ance: 

:::: 1/}fj1i@ 
:::: 11ffeg, /~~ ;; - ~ 

Aopo• rance Code: Good (G) • dee,, green color .. 111 nob,.,..,, e,_, (B) • b,_, c:oiof noted, I Lg~# of \a,ge plants (lallesl e+ slloOts) , #Mod • • of plants (smaller than l"'lfl. ,_ slloOts), • Sm 2 • small plotlts (1-3 slloots) 

Repllc:a!OA 

RopllcalBB 

RepllcaleC 

RepllcalB D 

Repli""1eE 

MeasUt11 S llool H alg ht 

lndlvldulll height ol eact, seedllng 

(abOve g,ound) 

Measunt Shoot Weight 

Total mass or an seedlings 

(•bov• gro-,nd) 

Dasoib• ruol appearance: 

RtpllcalB A 

Repaca1eB 

Roplk::alB C 

R9pflca1B D 

RepicataE 

Meas'-"' Rool Lenglh: 

Individual lenglh of the kmges1 root 

from ,-J, soedlk>g 

Measure Root Weight 

Tolal m;u.s or al roots from ell setdUngs 

Comments: 

mm 

mm 

mm 

mm mm 

rrvn mm 

mm 

mm 35 mm 

mm mm 

mm mm 

______________________________ ___;;-52-



CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 15-1656-8215 Test Type: Plant Chronic 

Start Date: 07 Jun-06 Protocol: . ASTM E1963-02 (2002) 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 07-0187-4948 Code: B1607-04 

Sample Date: 22 May-06 02:00 PM Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 15d 10h Station: 

Comments: J11JT6 

Comparison Summary 

Analysis Endpoint NOEL · LOEL ChV 

0B-1882-9179 % Germination < 100 100 NIA 
03-1352-2526 Average Height (mm) < 100 100 NIA 
04-7980-8676 Average Length (mm) < 100 100 NIA 
11-5181-0069 Average AG WI (Wet, mg) < 100 100 NIA 
16-3930-2186 Average AG Wt (Dry, mg) < 100 100 NIA 
11-4408-2700 Average Root Wt. (Wet, mg < 100 100 NIA 
06-6680-4244 Average Root Wt. (Dry, mg) < 100 100 N/A 
05-9169--3420 Average Total Wt (Wei, mg < 100 1·00 N/A 
07-7950-4353 Average Total Wt (Dry, mg) < 100 100 NIA 

000-092-101-1 CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:16 PM 

07-2400-60751B 160704psc Test Link: 

CH2M Hill I 
Duration: NIA 
Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
19.80% Equal Variance t Two-Sample 

16.11% Equal Variance t Two-Sample 

17.78% Equal Variance t Two-Sample 

29.82% Equal Variance I Two-Sample 

30.03% Equal Variance t Two-Sample 

36.29% Equal Variance t Two-Sample 

29.33% Equal Variance t Two-Sample 

31.49% Equal Variance t Two-Sample 

28.96% Equal Variance t Two-Sample 

-53-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 
0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.76000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 
100 5 54.54 33.3 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 41 .42 25.3 

Average AG Wt (Wet, mg) Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 10.821 6.62 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.49520 0.74333 

Average Root Wt. (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.661 4.2133 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.53238 0.18665 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 21.481 11.08 

Average Total Wt (Dry, mg) Summary 

Cone-o/, Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 5.49930 . 3.98799 

100 5 2.02758 0.92997 

000-092-101-1 

Maximum SE 
1.00000 0:04000 

1.00000 0.09798 

Maximum SE 
86.400 3.8028 . 
65.7 5.5702 

Maximum SE 

126.6 7.5491 

56.6 6.3206 

Maximum SE 
32.776 3.2300 

18.463 2.2036 

Maximum SE 
6.08000 0.61779 

2.76001 0.35320 

Maximum SE 

24.360 2.2326 

21.420 2.8808 

Maximum SE 

1.33799 0.09073 

1.07666 0.14645 

Maximum SE 

57.136 5.3683 

39.883 4.9339 

Maximum SE 

7.29800 0.69936 

3.83667 0.49414 

CETIS TM v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.21909 28.83% 

SD CV 

8.5034 10.92% 

12.455 22.84% 

SD CV 

16.880 16.40% 

14.133 34.12% 

SD CV 
7.2226 29.62% 

4.9274 45.54% 

SD CV 
1.38143 31 .35% 

0.78978 52.82% 

SD CV 

4.9922 26.73% 

6.4418 60.43% 

SD CV 

0.20288 18.58% 

0.32747 61 .51% 

SD CV 

12.004 27.88% 

11.033 51.36% 

SD CV 

1.56382 28.44% 

1.10493 54.49% 

Analyst: 'J,--

Page 2 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/8160704psc 

-54-
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CETIS Test Summary 
•t. Genninatlon Detail 

Cone-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 0.60000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 60.6 33.3 

Average Length (mm) Detail 

Cone-¼ Control Type Rep1 Rep2 

0 Artificial Soil/S 85.6 11 1.800 

100 46.2000 25.3 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 9.45 6.62 

Average AG Wt (Dry, mg) Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 1.13000 1.11666 

Average Root_Wt. (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 7.972 10.08 

Average Root Wt. (Dry, mg) Detail 

Cone-'/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.47000 0.46663 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 17.422 16.7 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 3.98799 7.03599 

100 1.60000 1.58329 

000-092-1 01-1 

Rep3 
0.80000 

1.00000 

Rep3 
69 

56.4000 

Rep3 
88.8000 

56.6 

Rep3 
17.2775 

12.7040 

Rep3 
3.34750 

1.72600 

Rep3 
12.3550 

9.61799 

Rep3 
0.89502 

0.46199 

Rep3 
29.6325 

22.322 

Rep3 
4.24252 

2.18799 

Rep4 Rep5 
1.00000 1.00000 

0.60000 0.60000 

Rep 4 Rep5 
86.2 78 

56.7000 65.7 

Rep4 Rep5 
126.6 102 

27.7000 51 .3 

Rep4 Rep5 
31 .0360 22.8520 

6.86666 18.4633 

Rep4 Rep 5 

6.08000 3.79600 

0.74333 2.76001 

Rep4 Reps 
21.458 20.558 

4.21334 21 .4200 

Rep4 Rep5 
1.21799 1.13599 

0.18665 1.07666 

Rep4 Rep 5 
52.494 43.41 
11 .08 39.8833 

Rep4 Rep5 
7.29800 4.93198 

0.92997 3.83667 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Page 3 of 3 

19Jul-06 2:16 PM 

07-2400-6075/B160704psc 

-55-
Analyst: .>--- Approval : __ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.86572 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1298422 0.129842 1 

Error 0.2984103 0.037301 8 

Total 0.42825246 0.1 671435 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.57779 

Distribution Shapiro-Wilk W 0.82581 

Sample Link Control Link 

07-2400-6075 07-2400--6075 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0495 0.22714 

F StatisUc P-Value 

3.48 0.09906 

Critical P-Value 

23.15450 0.12462 

0.02979 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:16 PM 

08-1882-9179/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.80% 

Decision(0.05) 
Significant Effect 

Decision(D.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.76000 0.60000 1.00000 0.21909 1.06976 0.88608 1.34528 0.25152 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Height {mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.45467 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 1357.225 1357.225 1 

Error 909.764 113.7205 8 

Total 2266.98895 1470.9455 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.14545 

Distribution Shapiro-Wilk W 0.89954 

Sample Link Control Link 

07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0043 12.5417 

F Statistic P-Value 

11.93 0.00864 

Critical P-Value 

23.15450 0.47791 

0.21655 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed . 

Page 2of 9 

19 Jul-06 2:16 PM. 

03-1352-2526/8160704psc 

CH2MHill I 
Version 

19 Jul-06 2:15 PM CETlSv1 .1 .2 

Toxic Units ChV PMSD 
NIA 16.1 1% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 54.54 33.3 65.7 12.455 

Graphics 
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CETIS Analysis Detail 
[ Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/. Statistic Critical 

Artificial Soil/Sedi 100 6.25041 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 9467.93 9467.93 1 

Error 1938.78 242.3475 8 

Total 11406.7096 9710.2772 9 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42654 

Distribution Shapiro-Wilk W 0.90865 

Sample link Control link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0001 18.3087 

F Statistic P-Value 

39.07 0.00025 

Critical P-Value 

23.15450 0.73904 

0.27185 

Comparisons: 

Report Dale: 

Analysis: 

Date Analyzed 

. Page 3 of 9 

19 Jul-06 2:16 PM 

04-79B0-8676/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 17.78% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-"/. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 41.42 25.3 56.6 14.133 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic · 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.46831 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 459.7858 459.7858 1 

Error ·305.7797 38.22247 8 

Total 765.565552 498.00829 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance.Ratio F 2.14860 

Distribution Shapiro-Wilk W 0.89739 

Sample Link Control Link 
07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0042 7.27104 

F Statistic P-Value 

12.03 0.00846 

Critical P-Value 

23.15450 0.47708 

0.20507 

Comparisons: 

Report_ Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:16 PM 

11-5181-0069/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.82% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
S_ignificant Effect 

Declslon(0.01) 

Equal Variances 

No11T1al Disbibution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 10.821 6.62 18.463 4.9274 
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CETIS Analysis Detail 
j Plan, Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical · 

Artificial Soil/Sedi 100 4.09187 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

·Between 21.19788 21.19788 1 

Error 10.12834 1.266043 8 

Total 31.3262205 22.463921 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.05948 

Distribution Shapiro-Wilk W 0.89517 

Sample Link Control Link 

07-2400-607 5 07-2400-6075 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0017 1.32331 

F Statistic P-Value 

16.74 0.00348 

Critical P-Value 

23.15450 0.30430 

0.19375 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jui-06 2:16 PM 

16-3930-2186fB 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETI Sv1 .1 .2 

Toxic Units ChV PMSD 

NfA 30.03% 

Decision(0.05) 
Significant Effect 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.49520 0.74333 2.76001 0.78978 
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CETIS Analysis Detail 
jPlant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C> T Untransformed 

Group Comparisons 

Control VS Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 2.19968 1.85955 

ANOVA Table 

Sc;iurce Sum of Squares Mean Square DF 

Between 160.6859 160.6859 1 

Error 265.6733 33.20916 8 

Total 426.359146 193.89503 9 

ANOVA Assumptions 

Attribute Test · Statistic 

Variances Variance Ratio F 1.66503 

Distribution Shapiro-Wilk W 0.94657 

Sample Link Control Link 
07-24~075 07-2400-6075 

Zeta NOEL LOEL 

<1 00 -100 

P-Value MSD 

0.0295 6.77745 

F Statistic P-Value 

4.84 0.05902 

Critical P-Value 

23.15450 0.63346 

0.62819 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

19 Jul-06 2:16 PM 

11-4408-2700/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:1 5 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 36.29% 

Decision(0.05) 
Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distrib_ution 

Data Summary Original Data Transformed Data 

Cone•¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 10.661 4.2133 21 .42 6.4418 
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CETIS A~alysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Root W t. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.24949 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.7834759 0.783476 1 

Error 0.5935876 0.074198 8 

Total 1.37706351 0.8576744 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.60526 

Distribution Shapiro-Wilk W 0.93915 

Sample Link Control Link 
07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0059 0.32036 

F Statistic P-Value 
10.56 0.01 171 

Critical P-Value 

23.15450 0.37625 

0.54360 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:16 PM 

06-6680-4244/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 29.33% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Cone-"/. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial SoiVS 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.53238 0.18665 1.07666 0.32747 
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Comparisons: Page 8 of 9 

CETIS Analysis Detail 
Report Date: · 19 Jul-06 2:16 PM 

Analysis: 05-9169-3420/B 160704psc 

I Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Average Total Wt (Wet, mg) Comparison 07-2400-6075 07-2400-6075 19 Jul-06 2:15 PM CETISv1 .1.2 

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 31 .49% 

Group Comparisons 

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05) 

Artificial Soil/Sedi 100 2.95952 1.85955 0.0091 13.5585 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05) 

Between 1164.093 1164.093 1 8.76 0.01816 Significant Effect 

E;rror 1063.249 132.9062 8 

Total 2227.34253 1296.9994 9 

ANOVAAssumptlons . 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance RaUo F 1.18386 23.15450 0.87402 Equal Variances 

Distribution Shapiro-Wilk W 0.92980 0.44597 Normal DistribuUon 

Data Summary Original Data Transfonned Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 21 .481 11.08 39.883 11.033 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfom,ed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 4.05423 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 30.13194 30.13194 1 

Error 14.66562 1.833202 a 
Total 44.7975578 31.965145 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.00310 

Distributio~ Shapiro-Wilk W 0.86651 

Sample Link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0018 1.59237 

F Statistic P-Value 

16.44 0.00366 

Critical P-Value 

23.15450 0.51760 

0.09100 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of- 9 

19 Jul-06 2:16 PM 

07-7950-4353/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:16 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 28.96% 

Declslon(0.05} 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01} 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-0/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.02758 0.92997 3.83667 1.10493 
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BLUEGRASS GR 

Cle<>t WssNnglon Cioni"' Hanford PJ<ljoct 

In!~ 
Day O JJ:!2_ Day 12 N 0 

Test Si.rt Dalo: Jone T, 2009 

O"f;1 /\,J7 Day23..!ii)_ Day ___ _ 

Bioassay Lab ID: BG /(,o,-i>~ Sample No: cr , ,:5 ..,, ::2. 
# seeds germinated 

EmerQence 
7.0A YS POST- 14-0AYS POST-

CONC. REPLICA"TE 12 day> 14 day> 16days 19 days 21 days 23 days 
,,.....,EMERGEt-!CE ~GENCE 

alter oiler afle< aflet afler after (~daysaflor ( day> • fief INITIA~ 

plonhg pJor,ttng planting planting planttng planting 
-z,I planttng)· planttng) (@planting) 

A 2- -2. "1- .::.l. l.. ,z. L. 
Control B 3 3, :3 l,\ L-1 t./ l-/ 

C 'Z... '2.. L. 1 ~ -z.. '2.. . 0~~ 
D I 2- L. ~ 12 rz.... '"'Z... 

e 0 \ \ I • \ I 

7.0•Y• Pcm-Emtrgonca: Selec!IVO~ lhln- ID 5 Seedlings (leave Ille S lallaol seed hogs), 

Res,IICaleA 2.~ C,J 
RepUoala B J Ji _'} mid bz :=: ("£!~ i~t 

De,clibe shoot appearanc:e: 

pH 

FINAL 
(@ 14days Posl• 

eme,ve,,c:e) 

7.7 

Appaarance Code: Good (G) =deepur- a,lor,_;u, no"'°""• B,_, (8)• b,o,,n a>lor nolad. #lg=# of large planls (lallas,.-8+ ,i.,ots). •Mod=• of plants (smallerlhan Iorgo, f-si.,ots), •Sm•• smell pf ants (1-3 ,i.,ots) 

14-Day-1 Post..emuvenc:a; 

Repllcolo A 

Repllcal8 B 

RepUc;oCaC 

Repllcal8D 

Repl1caleE 

Desatbo .-, appearaoce: 

~ me.d, le, . 

Ito. (-n 
J 

Measure si.x,1 Height 

lndlvkhn1I heigh! of each 

(above g,ound) 

seeding 

Momure Shoo! Welgllt 

Total m.., of all se<dlng, 

(above Qff:>Und) 

Desatbe root appe.ranee: 

Repllcal8A 

Repllcalo B 

Repncatec 

Repllcal80 

~ /c:oloE 

Meo>uno Root Lengt,; 

Individual length of the I 

from each see:lllng 

onge:st rcol 

Measure Root Wefgl\t 

To\at mass ol ell roots from al l aeedltngs 

Comments: 

Roolk:ateA 

Roolk:a18 9 

ReollcateC 

Roollcoto D 

Ro""'•le E 

Re•llcale" 

ReDl lcal• 8 

R"""""leC 

Re•llcate D 

Reottcal8 E 

Reanca"'A 

ReoleateB 

Ro,lk:ata C 

Reclica1e D 

Re•llcaleE 

11ISeedllM 
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CETIS Test Summary 
I Plant Bioassay ·• Chronic 

Test No: 07-0151-5697 Test Type: 

Start Date: 07 Jun-06 Protocol : 

Ending Date: DIIWater: 

Se_tup Date: .07 Jun-06 Brine: 

Sample No: 13-8089-9943 Code: 

Sample Date: 22 May-06 05:06 PM Material: 

Receive Date: Source: 

Sample Age: 15d 6h Station: 

Comments: J11JV2 

Comparison Summary 

Analysis Endpoint NOEL 

01-3647-0365 % Germination < 100 

04-8414-2381 Average Height (mm) 100 

13-0035-6298 Average Length (mm) < 100 

18-4520-2711 Average AG Wt (Wet, mg) < 100 

08-7649-2296 Average AG Wt (Dry, mg) < 100 

11-1773-6217 Average Root Wt. (Wet, mg 100 

04-7129-2113 Average Root Wt. (Dry, mg) < 100 

17-7022-9127 Average Total Wt (Wet, mg 100 

20-2483-4170 Average Total Wt (Dry, mg) < 100 

000-092-101 -1 

Plant Chronic 

ASTM E1963-02 (2002} 

B1607-05 

Soil 

Hanford 

LOEL ChV 

100 N/A 
> 100 N/A 

100 NIA 

100 N/A 

100 NIA 

> 100 N/A 
100 NIA 

> 100 N/A 

100 N/A 

CETlS.,... v1.1.2rev1 

Report Date: 

Page 1 of 3 

19 Jul-06 2:18 PM 

00-0827-7896/B160705psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
18.65% Equal Variance·t Two-Sample 

15.62% Equal Variance t Two-Sample 

15.53% Equal Variance t Two-Sample 

26.68% Equal Variance t Two-Sample 

26.93% Equal Variance t Two-Sample 

28.61% Equal Variance t Two-Sample 

20.39% Equal Variance t Two-Sample 

26.06% Equal Variance t Two-Sample 

24.86% Equal Var1ance I Two-Sample 

-66-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artifi cial Soil/S 5 0.96000 0.80000 

100 5 0.44000 0.20000 

Average Height (nvn) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 . 

100 5 71 .160 56 

Average Length (mm) Summary 

Cone-01. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 47.66 35 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 24.382 17.277 

100 5 16.896 12.775 

Average AG Wt (Dry, mg) Summary 

Conc-0/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.23799 1.71997 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 18.678 12.355 

100 5 17.709 12.995 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.47301 0.27002 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 34.605 28.34 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 5.49930 3.98799 

100 5 2.71100 2.04999 

000-092-101 -1 

Maximum SE 

1.00000 0.04000 

0.80000 0.09798 

Maximum SE 

86.400 3.8028 

86 5.3203 

Maximum SE 

126.6 7.5491 

59.5 4.1171 

Maximum SE 

32.776 3.2300 

21 .117 1.3428 

Maximum SE 

6.08000 0.61779 

2 .72498 0.15982 

Maximum SE 

24.360 2.2326 

23.56 1.81 

Maximum SE 

1.33799 0.09073 

0.70502 0.07816 

Maximum SE 

57.136 5.3683 

41.33 2.7553 

Maximum SE 

7.29800 0.69936 

3.42999 0.22625 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 49.79% 

SD CV 

8.5034 10.92% 

11.897 16.72% 

SD CV 

16.880 16.40% 

92061 19.32% 

SD CV 

72226 29.62% 

3.0025 17.77% 

SD CV 

1.38143 31 .35% 

0.35736 15.97% 

SD CV 

4.9922 26.73% 

4.0473 22.85% 

SD CV 

0.20288 18.58% 

0.17477 36.95% 

SD CV 

12.004 27.88% 

6.1611 17.80% 

SD CV 

1.56382 28.44% 

0.50590 18.66% 

Analyst: i.-. 

Page 2 of 3 

19 Jul-06 2:18 PM 

00-0827-7896/B160705psc 
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 
0 Artificial Soil/S 1.00000 1.00000 0.80000 

100 0.40000 0.80000 0.40000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 . 

0 Artificial Soil/S 69.6 86.4000 69 

100 63 72.8000 78 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 85.6 111 .800 88.8000 

100 48.5 43.3 59.5 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soll/S 17.97 32.7760 17.2775 

100 16.31 21.1175 16.5100 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 2.23004 2.72498 2.30499 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 14.658 24.3600 12.3550 

100 12.995 19.6200 16.805 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.53998 0.70502 0.52002 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 29.305 40.7375 33.3150 

Average Total Wt (Dry, mg) Detail 

Conc-"/o Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 2.77002 3.42999 2.82501 

000-092-101-1 

Rep4 Rep5 

1.00000 1.00000 

0.40000 0.20000 

Rep4 .Rep5 

86.2 78 

56 86 

Rep4 Rep5 

126.6 102 

52 35 

Rep4 Rep5 

31 .0360 22.8520 

12.775 17.7700 

Rep4 Rep 5 

6.08000 3.79600 

1.71997 2.20996 

Rep4 Rep5 

21 .458 20.558 

15.5650 23.5599 

Rep4 Rep5 

1.21799 1.13599 

0.33002 0.27002 

Rep4 Rep5 
52.494 43.41 

28.34 41 .33 

Rep4 Rep5 
7.29800 4.93198 

2.04999 2.47998 

CETIS™ v1 .1.2revl 

Report Dale: 

Test Link: 

Analyst: 5-

Page 3 of 3 

19 Jut-06 2:18 PM 

00-0827-7896/B 160705psc 
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Comparisons: Page 1 of 9 

CETIS Analysis Detail 
Report .Date: 19 Jul--06 2:18 PM 

Analysis: 01-3647-0365/B160705psc 

I Plant Bloassay-Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
% Germination Comparison 00-0827-7896 00-0827-7896 19 Jul-06 2:18 PM CETISll'l ,1.2 

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance I Two-Sample C > T Angular (Corrected) <100 100 NIA 18.65% 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal P-Value MSD Declsion(0. 05) 

Artificial Soil/Sedi 100 4.97898 1.85955 0.0005 0.21388 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P.Yalue Decision(0.05) 

Between 0.8198639 0.819864 1 24.79 0.00108 Significant Effect 

Error 0.2645767 0.033072 8 

Total 1.08444053 0.8529359 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance Ratio F 4.83201 23.15450 0.15624 Equal Variances 

Distribution Shapiro-Wilk W 0.87330 0.10922 Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.44000 0.20000 0.80000 0.21909 0.72499 0.46365 1.10715 0.23410 
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CETIS Analysis Detail 
l Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.02146 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 111.556 111 .556 1 

Error 855.344 106.918 8 

Total 966.899956 218.47396 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.95729 

Distribution Shapiro-Wilk W 0.94263 

Sample Link Control Link 

00--0827-7896 00-0827-7896 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.1685 12.1608 

F Statistic P-Value 
1.04 0.33693 

Critical P-Value 

23.15450 0.53140 

0.58260 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

19 Jul-06 2:18 PM 

04-8414-2381/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 15.62% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) . 

Non-Significant Effect 

Oeclsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Minimum Maximum SD 

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 71.160 56 86 11.897 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) ·Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 6.43109 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 
Between 7645.225 7645.225 1 

Errof 1478.804 184.8505 8 

Total 9124.02905 7830.0756 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.36210 

Distribution Shapiro-Wilk W 0.96746 

Sample Link Control Link 
00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0001 15.99 

F Statistic P-Value 

41.36 0.00020 

Critical P-Value 

23.15450 0.26713 

0.86639 

Comparisons: 

Report Date: 

Analysis:" 

Date .Analyzed 

Page 3 of 9 

19 Jul-06 2:18 PM 

13-0035-6298/B160705psc 

CH2M HIii I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.53% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/$ 5 102.96 85.6 126.6 16.880 

100 5 47 .66 35 59.5 9.2061 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-•/. Statistic Critical 

Artificial Soil/Sedi 100 2.14001 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 140.0932 140.0932 1 

Error 244.724 30.5905 8 

Total 384.817184 170.68367 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.78653 

Distribution Shapiro-Wilk W 0.95423 

Sample Link Control Link 

00-0827•7896 00--0827-7896 

Zeta NOEL . LOEL 

<100 100 

P-Value MSD 

0.0324 6.50475 

F Statistic P-Value 

4.58 0.06478 

Critical P-Value 

23.15450 0.11748 

0.71859 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 JuJ.06 2:18 PM 

18--4520.2711/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CET.ISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.68% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count _Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 16.896 12.775 21.117 3.0025 
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CETIS Analysis Detail 
f Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG WI (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.39917 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 11.7626 11 .7(?26 1 

Error 8.144193 1.018024 8 

Total 19.9067898 12.780621 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 14.94284 

Distribution Shapiro-Wilk W 0.95093 

Sample Link Control Link 
00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0047 1.18663 

F Statistic P-Value 
11 .55 0.00937 

Critical P-Value 

23.15450 0.02262 

0.67951 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:18 PM 

08-764S-2296/B 160705psc 

CH2M HIii I 
Version 

19 Jul-06 2:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 26.93% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.23799 1.71997 · 2.72498 0.35736 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.33708 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.346452 2.346452 1 
Error 165.2099 20.65123 8 

Total 167.556321 22.997686 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.52147 

Distribution Shapiro-WIik W 0.94144 

Sample link Control Link 

00--0827-7896 00--0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3724 5.34454 

F Statistic · P-Value 
0.11 0.74473 

Critical P-Value 

23.15450 0.69421 

0.56918 

Comparisons: 

~eport Date: 

Analysis: 

Page 6 of 9 

19 Jul-06 2:18 PM 

11-1773-8217/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 28.61% 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 17.709 12.995 23.56 4.0473 
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.---------- ----------- - ------ -

CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transfom, 

Equal Variance t Tw~Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/o . Statistic Critical 

Artificial Soil/Sedi 100 5.17051 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 0.9584814 0.958481 1 

Error 0.2868188 0.035852 8 

Total 1.24530020 0.9943337 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance· Ratio F 1.34763 

Distribution Shapiro-WIik W 0.88717 

Sample Unk Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0004 0.22269 

F Statistic P-Value 

26.73 0.00085 

Critical P-Value 

23.15450 0.77951 

0.15755 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:18 PM 

04-7129-2113/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:1 8 PM CETISv1 .1.2 · 

Toxic Units ChV PMSD 

N/A 20.39% 

Oecislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.47301 0.27002 0.70502 0.17477 
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--- ---- -

CETIS Analysis Detail 
j Plant Bloassay- Chronic 

Endpoint Analysis Type 

Average Total Wt r,Net, mg) Comparison 

Method Al t H Data Transform 

Equal Variance t Two-Sample C>T Untransfomied 

Group Comparisons 

Control \IS Cone-% Statlsllc Critical 

Artificial Soil/Sedl 100 1.40113 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 178.701 178.701 1 

Error 728.2191 91.02738 8 

Total 906.920059 269.72839 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.79604 

Distribution Shapiro-Wilk W 0.96933 

Sample Link Control Link 

00--0827-7896 00--0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value · MSD 

0.0994 11.2208 

F Statistic P-Value 

1.96 0.19875 

Critical P-Value 

23.15450 0.22459 

0.88454 

Comparisons: 

Report Date: 

Analysis: 

Page 8 of 9 

19 Jul-06 2:18 PM 

17-7022-9127/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul--06 2:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 26.06% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¼ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 34.605 28.34 41 .33 6.1611 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.79336 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 19.4365 19.4365 1 

Error 10.80586 1.350732 8 

Total 30.2423620 20.787235 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.55528 

Distribution Shapiro-Wilk W 0.95301 

Sample Link Control Link 
00--0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<:100 100 

P-Value MSD 
0.0026 1.36685 

F Statistic P-Value 

14.39 0.00529 

Critical P-Value 

23.15450 0.05045 

0.70412 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

19 Jul--06 2:1 8 PM 

20-2483-4170/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

N/A 24.86% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.71100 2.04999 3.42999 0.50590 
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BLUEGRASS GROWTH TEST 

Client Wash log ton Clo,u,. Hanford P,o)ed · Test Slar1 Delo· Juno 7, 2006 

D~l(i'l 

Initials: 

Day@__ 

CONC. 

Control 

Replicate A 

Roplcata B 

Day 12 ~ 

REPLICATE 

A 

B 

C 

0 

E . 

Day14~ Day16_N.,u_ Dayl9@2_ Day 21 ...1!J.1[_ 

Bloassay Lab ID:· BG ({,o,~o &:, Sample No: a II lo{ .:r:i.. 
# seeds genninaled 

Emergence 
7.0AYS POST- 1-.-0A YS POST-

12 days 14days 16days 19 day, 21days 23 day, ~:J!cGENr,E E~ERGEHCE 

•lier .,,., aftec aftar alter ofter 
( daysaf1.er (~days after 

planUIIQ planting plan~ng planUOQ pJantiflQ planllng ,z, l planting) planUng) 

L. ~ Ii:: ~ ,3 ft,-7'::J" 5 
/_ 3 ~ 5 £" $'" ,s-
3 .3 5' c::; s ~ 5 
l-j ~ $"" 5 s- s 5" 
7 --, 7 "1- s 7-7~ s 

Day -W:r Day~ 

pH 

FNAL 
INITIAL 

(@ 14 day, Poot-
(@planing) 

Em-) 

q_o t.( 

RopllcaloC fl:_ (11 0) 
Ropllc:aleO Gi s ?med G /s/1l6 .. 
Rop11ca1aE 21 3 Gi 3 5t'>1 fo &:!,,r,aw,, ~ ./s,n G, 1 lsrl? B 

Appearau,., Code: Good (G)= deep grwn a,lor.,;111 nc b"""1, Bn:,,m (Bl• bn:IM, color notod, #Lg=# ollorgopl011ls (tlll .. ~ B+ .-1s), •Med= #ol plants (smal ler then 101110. ,_,hools). •Sm• • ,s1mIll plants (1-3 st>oots) 

· 14-0aya Post-Emarge,..ct: Oesa1be stlOOI appearance: 

Rlj)ilcata A 

Rlj)ilcata B 

Rfll)llcateC • 

RepMcalo D 

Ropllcata E 

Measu"' Shoot Height 

'Z.~ ~ - 3 'M-(.4 l.ri 

lrdivk:lual h!Nghl or eadT 5eedtlng 

(above ground) 

Measure Shool Weight 

Total m:11$.$ of all ,eedllngs 

(atx,ve liJOUnd} 

Desatut ruol appearat1ee: 

RopllcataA 

Repllc:ala B 

R<911c:ata C 

Replial4oD 

RepMooloE 

Measure Root Length: 

lndlvklual ll'f1'illh of the IOngml rcot 

from each seedJlng 

Measura Root Wojght 

Total mass or aa n:x,b, from all seedlings 

Comments: 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

______________________________ -78-



CE TIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 12-7768-7814 

Start Date: 07 Jun-06 

Endln g Date: 

Setup Date: 07 Jun-06 

Samp le No: 05-9570-9641 

Samp 

Recei' 

le Date: 23 May-06 04:00 PM 

ve Date: 

Samp le Age: 14d 8h 

Com ments: J11 K22 

Test Type: Plant Chronic 

Protocol: ASTM E1963-02 (2002) 

Dil Water: 
Brine: 

Code: 

Material: 

Source: 

Station: 

B1607-06 
Soil 

Hanford 

Report Date: 

Test Link: 

Duration: NIA 

Page 1 of 3 

19 Jul--06 3:20 PM 

02-8314-9013/B160706psc 

CH2M Hill I 
Species: Poa sandbergil 

Source: 

Client: 

Project: 

Count in replicate B reduced for root length ·and all weight endpoints. 1 seedling lost during test termination. 

Com parison Summary 

Anal ysis 

10-66 82-11B9 

55-7773 

60-9855 

72-8209 

55-9199 

76-1240 

42-2850 

06--0384 

58-343B 

10-91 

06--02 

01-65 

08-96 

14-10 

02--51 

11-50 

06-46 

000-09 2-101-1 

~~ 

Endpoint NOEL 

% Germination 100 

Average Height (mm) < 100 

Average Length (mm) < 100 

Average AG Wt c,Net, mg) < 100 

Average AG Wt (Dry, mg) < 100 

Average Root Wt. c,Net, mg < 100 

Average Root Wt. (Dry, mg) 100 

Average Total WI c,Net, mg < 100 

Average Total Wt (Dry, mg) < 100 

LOEL ChV PMSD Method 
> 100 NIA 8.88% Wilcoxon Rank Sum Two-Sample 

100 NIA 19.30% Equal Variance I Two-Sample 

100 NIA 21.36% Equal Variance t Two-Sample 

100 NIA 28.44% Equal Variance t Two-Sample 
100 NIA 29.45% Equal Variance t Two-Sample 
100 NIA 30.89% Equal Variance t Two-Sample 

> 100 NIA 36.37°~ Equal Variance I Two-Sample 

100 NIA 28.83% Equal Variance t Two-Sample 

100 NIA 28.88% Equal Variance t Two-Sample 

- 79-
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CETIS Test Summary . 
¾ Gennination Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 5 0.96000 

100 5 Jr~ 

Average Height (mm) Summary 
/<X> •(. --'> 

Conc-•t. Control Type Reps Mean 

0 Artificial Soil/S 5 77.84 

100 5 59.08 

Average Length (mm) Summary 

Cone•¾ Control Type Reps Mean 

0 Artificial Soil/S 5 102.96 

100 5 48.64 

Average AG Wt (Wet, mg) Summary 

Conc•o/o Control Type Reps Mean 

0 Artificial Soil/S 5 24.382 

100 5 11 .652 

Average AG Wt (Dry, mg) Summary 

Cone•¾ Control Type Reps Mean 

0 Artificial Soil/$ 5 4.40710 

100 5 1.52720 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 18.678 

100 5 10.875 

Average Root Wt. (Dry, mg) Summary 

Cone-•!. Control Type Reps Mean 

0 Artificial Soil/S 5 1.09220 

100 5 0.83880 

Average Total Wt (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 5 43.060 

100 5 22.527 

Average Total Wt (Dry, mg) Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 5 5.49930 

100 5 2.36600 

000-092-101-1 

Minimum Maximum SE 

0.80000 1.00000, 0.04000 
0.80000 . 1.00000 0.04000 

SD 
~ 0.08944 

0,08944 

Report Date: 

Test Link: 

CV 

9.32% 

9.32% 

Page 2of 3 

19 Jul-06 3:20 PM 
02-8314-9013/B160706psc 

StZ- ~ , C.:,rhe,,-h· ~ ~ A--17 >1, Pd..:.l f""!Je. 
Minimum Maximum SE SD CV 

69 86.400 3.8028 8.5034 10.92% 

41 .6 76.400 7.1284 15.94 26.98% 

Minimum Maximum SE SD CV 
85.6 126.6 7.5491 16.880 16.40% 
22 73.2 9.1059 20.361 41 .86% 

Minimum Maximum SE SD CV 
11.2n 32.776 3.2300 7.2226 29.62% 

6.6300 16.056 1.8625 4.1646 35.74% 

Minimum Maximum SE SD CV 
3.11399 6.08000 0.61779 1.38143 31 .35% 

0.78000 2.46201 0.32461 0.72586 47.53% 

Minimum Maximum SE SD GV 
12.355 24.360 2.2326 4.9922 26.73% 

5.1675 16.684 2.1551 4.8189 44.31% 

Minimum Maximum SE SD CV 
0.87400 1.33799 0.09073 0.20288 18.58% 

0.30801 1.51599 0.19340 0.43246 51 .56% 

Minimum Maximum SE SD CV 
29.633 57.136 5.3683 12.004 27.88% 

11 .797 32.350 3.9674 8.8714 39.38% 

Minimum Maximum SE SD CV 
3.98799 7.29800 0.69936 1.56382 28.44% 

1.17800 3.97800 0.49037 1.09649 46.34% 

CETIS™ v1 .1.2revl Analyst: __ l>_""'_·_ 
-80-
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 1.00000 1.00000 0.80000 

100 1.00000 0.80000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 69.6 86.4000 69 

100 65 41 .6 42.8 

Average Length (mm) Detail 

Conc-o/o Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 85.6 111.800 88.8000 

100 46.6 22 37.8 

Average AG Wt (Wet, mg) Detaii 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 17.97 32.7760 17.2775 

100 11.1520 6.63000 8.75398 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 1.50400 0.78000 0.87000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 14.658 24.3600 12.3550 

100 11.9360 5.16748 6.77600 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep 2 Rep3 

0 Artificlal Soil/S 0.87400 1.33799 0.89502 

100 0.77800 0.81000 0.30801 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 23.0880 11 .7975 15.53 

Average Total Wt (Dry, mg) Detail 

Conc•'Y• Control Type Rep 1 Rep2 Rep 3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 2.28201 1.59000 1.17800 

000-092-101-1 

Rep4 Rep5 

1.00000 1.00000 

1.00000 1.00000 

Rep4 Rep 5 
86.2 78 

69.6 76.4000 

Rep4 Rep5 

126.6 102 

63.6 73.2 

Rep4 Rep5 

31.0360 22.8520 

16.0560 15.6660 

Rep4 Rep5 

6.08000 3.79600 

2.02000 2.46201 

Rep4 Reps 
21 .458 20.558 

13.814 16.6840 

Rep4 Reps 

1.21799 1.13599 

0.78198 1.51599 

Rep4 Reps 

52.494 43.41 

29.87 32.3500 

Rep4 Rep 5 

7.29800 4.9319B 

2.80198 3.97800 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: · 

Page 3 of 3 
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02~314-9013/8160706psc 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% GerminaUon Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-•/, Statistic Critical 

Artificial Soil/Sedi 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0056708 0.005671 1 

Error 0.0453663 0.005671 8 

Total 0.05103711 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Moclified Levene 1.60000 

Disbibution Shapiro-Wilk W 0.62470 

Sample Link Control Link 
02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
100 >100e, 

P-Value Ties 
0.6548 4 

F Statistic P-Value 
1.00 0.34659 

Critical P-Value 

11.25862 0.24150 

0.00011 

Comparisons: 

Report Date: 

Anal_ysis: 

Page 1 of 9 

19 Jul-06 3:20 PM 

10-6682-1189/8160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:21 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A · 8.88% 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 ArUficial Soil/S 5 0.96000 0.80000 1.00000 0.08944 5.00000 1.00000 6.00000 2.23607 

100 5 1.00000 1.00000 1.00000 0.00000 6.00000 6.00000 6.00000 0.00000 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

: Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.32197 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 879.844 879.844 1 

Efror 1305.52 163.19 8 

Total 2185.36414 1043.0340 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.51375 

Distribution Shapiro-Wilk W 0.92660 

Sample Link Control Link 
02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0244 15.024 

F Statistic P-Value 

5.39 0.04877 

Critical P-Value 

23.15450 0.25100 

0.41525 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 3:20 PM 

10-9155-7773/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 2:21 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 19.30% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 59.08 41 .6 76.4 15.94 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Varianc.e t Two-Sample C>T Untransformed 

Group Comparisons 

Control · VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 4.59240 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square DF 

Between 7376.657 7376.657 1 

Error 2798.144 349.768 8 

Total 10174.8005 7726.4247 9 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45496 

Distribution Shapiro-Wilk W 0.95020 

Sample link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0009 21.9952 

F Statistic P-Value 

21.09 0.00177 

Critical P-Value 

23.15450 0.72520 

0.67091 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:20 PM 

06-0260-9855/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:19 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 21 .36% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 48.64 22- 73.2 20.361 

Graphics 
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I 
CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG. Wt (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 3.41439 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 405.1768 405.1768 1 

Error - 278.0403 34.75504 8 

Total 683.217072 439.9318 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00770 

Distribution Shapiro-Wilk W 0.93234 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P•Value MSD 

0.0046 6.93340 

F Statistic P-Value 

11.66 0.00916 

Critical P-Value 

23.15450 0.31142 

0.47129 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 3:20 PM 

01-6572-8209/8160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

N/A 28.44% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 11 .652 6.6300 16.056 4.1646 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-'1/o Statistic Critical 

Artificial Soil/Sedi 100 4.12661 . 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 20.73452 20.73452 1 

Error 9.740842 1.217605 8 

Total 30.4753656 21 .952129 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.62202 

Distribution Shapiro-Wilk W 0.92407 

Sample Link Control Link 
02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0017 1.29775 

F Statistic P-Value 
17.03 0.00331 

Critical P-Value 

23.15450 0.24035 

0.39216 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 3:20 PM 

08-9655-9199/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 29.45% 

Decision(0.05) 

Significant Effect 

Decision{0,05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.52720 0.78000 2.46201 0.72586 
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CETI s· Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root WI. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untrans·formed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.51442 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 152.1896 152.1896 1 

Error 192.5742 24.07177 8 

Total 344.763733 176.26133 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.07324 

Distribution Shapiro-Wilk W 0.8888!\ 

Sample Link Control Link 
02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0181 5.77021 

F Statistic P-Value 

6.32 0.03612 

Critical P-Value 

23.15450 0.94703 

0.16470 

Comparisons: 

·Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 3:20 PM 

14-1076-1240/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.89% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soll/S 5 18.678 12.355 24.360 4.9922 

100 5 10.875 5.1675 16.684 4.8189 
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CETIS Analysis Detail 
I Plant Bloassay. Chronic 

Endpoint Analysis Type 

Average Root Wl .(Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.18619 1.85955 

ANOVATable 

Source Sum of Squares Mean-Square DF 

Between 0.16053 0.16053 1 

Error 0.9127272 0.114091 8 

Total 1.07325724 0.2746209 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.54361 

Distribution Shapiro-Wilk W 0.94530 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1348 0.39725 

F Statistic P-Value 

1.41 0.26958 

Critical P-Value 

23.15450 0.17176 

0.61333 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

19 Jul-06 3:20 PM 

02-5142-2850/B160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 3:20 PM CETI Sv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 36.37% 

Declsion(D.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone•% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.83880 0.30801 1.51599 0.43246 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Grou·p Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 3.07597 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 1054.01 1054.01 1 

Error 891.1883 111.3985 B 

Total 1945.19806 1165.4083 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.83090 

Distribution Shapiro-Wilk W 0.91577 

Sample Link Control Link 
02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0076 12.4130 

F Statistic P-Value 

9.46 0.01521 

Critical P-Value 

23.15450 0.57237 

0.32302 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 3:20 PM 

11-5006-0384/B160706psc 

CH2M Hill I 
Version 

19 Jul--06 3:20 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 28.83% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 43.060 29.633 57.136 12.004 

100 5 22.527 11.797 32.350 8.8714 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, ~g) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.66834 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 24.5439 24.5439 1 

Error 14.59132 1.823915 8 

Total 39.1352196 26.367811 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.03404 

Distribution Shapiro-Wilk W 0.88572 

Sample Link Control Link 
02-8314-9013 02~314-9013 

Zeta II NOEL LOEL 

II <100 100 

P-Value MSD 

0.0032 1.58833 

F Statistic P-Value 

13.46 ·0.00632 

Critical P-Value 

23.15450 0.50857 

0.15168 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 3:20 PM 

06-4658-3438/8160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.88% 

Declsion(0.05) 

Significant Effect 

Decislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 5.49930 3.98799 7.29890 1.56382 

100 5 2.36600 1.17800 3.97800 1.09649 
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CONC. 

Control 

RepllcaleA 

RepUcaloB 

Repllcato C 

REPLICATE 

A 

B 

C 

D 

E 

BLUEGRASS GROWTH TEST 

Day ufil Day 1s_tJcr:__ Oay19~ 

Test Sia/I Da\a: June 7. 2006 7 ,"5 ...«. 

0ay2I~ Day23~ ~ Oay-'8 ~ 
Bloassay Lab ID: BG liJo,,07 Sample No: CltrS~7 

# seeds gennlr1aled pH 

EmerQence 
7-DAYS POST• t 4-0AYS POST· 

12days 14days 16di11'> 19 days 21 days 23 days ~KGENCE ~RGENCE FINAL 
ane, eller afttr alla< ane< al\ar 

( days.an« (_dovs•""' IN1TIAL 
(@ 14 days Posl• 

planing pl"'1ing planllng planHng pooling planllng 
-t,( pl10lng) planting) (@ planting) 

Eme!gaoce) 

:5 0 .'=i s -s- 5'" 5 
3 · 1.-1 G? -:; s -, -""75 S"' 

' 2. b € ~ . 5 s -=t-. {D 7,0 
3 ~ li 4 Lf 4 4 
(,, ~ \0 8 s f3-? ~ S" 

Doocribe oliaol oppe,nnce: 

&mo& ~ 3 .Jrn,G, 
t LQ u t or"l"'II• planl:i (1an .. L 6+ shoots) . ~ Mee!~ t of plat>l:i(smaffe< flan large, f-00001:i), #Sm • # snnalt planl:i (l-3&hool:i) 

14-0ays Po9t-Emarganca: Describe $hoot appearance: 

RepllcalaA 

Repllcalll B 

Repllcal8 C 

ROl)flcalll 0 

RoplicaleE 

Me«,uro ~t Haight 

lndlYldual belgM of .. cl, seedling 

(al>Ovo g,ound) 

MeasUt11 Shoot Weight 

Total mas.s of aD seedlrngs 

(above ground) 

Oesa1be roDI _,....,., 

RopblaA 

RopDca<e 8 

Repllca\aC 

Ropllca(t D 

Repl lcaie E 

Measure Root l.englh: 

ndMduol lenglh or \he longest rool 

from each seedling 

Measure Root Welgiht: 

Total mass of ell roots f11>m an seedlings 

Comments: 

. Ism bi 

mm 

nnm 

mm 

rrvn 

nvn 

mm mm 

mm mm 

4111 Soedll 

£fl .. ~ mm 

82) mm '""'51./ mm 

mm { mm 
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CETIS Test Summary 
I Plant Bloassay - Chronic 

Test No: 19-7121-0592 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 04-1356-1975 Code: 

Sample Date: 29 May-06 11 :59 AM Material: 

Receive Date: Source: 

Sample Age: 8d 12h Station: 

Comments: J11JH7 

Comparison Summary 

Analysis Endpoint NOEL 

17-0180-1532 % Germination 100 

17-2546-1336 Average Height (mm} • c: 100 

12-6594-2815 Average Length (mm) c: 100 

09-5999-1657 Average AG Wt (Wet, mg) c: 100 

01-3107-1189 Average AG Wt (Dry, mg) c: 100 

05-9453-0547 Average Root Wt. (Wet, mg c: 100 

07-8356-3286 Average Root Wt. (Dry, mg) c: 100 

16-493 3-2978 Average Total Wt (Wet, mg c: 100 

05-3103-1245 Average Total Wt (Dry, mg) c: 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-07 

Soil 

Hanford 

LOEL ChV 
> 100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 NIA 
100 NIA 

100 N/A 

100 N/A 

CETIS™ v1 .1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/8160707psc Test Link: 

CH2M Hill I· 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 
Project: 

PMSD Method 
11.51% Wilcoxon Rank Sum Two-Sample 

13.77% Equal Variance t Two-Sample 

16.81% Equal Variance t Two-Sample 

30.73% Equal Variance t Two-Sample 

29.13% Equal Variance t Two-Sample 

29.92% Equal Variance t Two-Sample 

21 .28% Equal Var1ance t Two-Sample 

29.68% Equal Variance t Two-Sample 

27.05% Equal Variance t Two-Sample 

Analyst: <c,.-
-92-

Approval: __ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 . 0.80000 

100 5 0.96000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 77.84 69 

100 5 55,82 50.200 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 -85.6 

100 5 51 .2 41.8 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 14.385 6.9560 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.75470 0.75601 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 12.368 6.072 

Average Root Wt. (Dry, mg) Summary 

Conc-1/. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.45161 0.22400 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 26.752 13.028 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type · Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.20631 0.98000 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.04000 . 

Maximum SE 

86.400 3.8028 

73 4.3332 

Maximum SE 

126.6 7.5491 

71.6 5.4424 

Maximum SE 

32.776 3.2300 

20.858 2.4084 

Maximum SE 

6.08000 0.61779 

2.51799 0.30792 

Maximum SE 

24.360 2.2326 

18.282 2.0115 

Maximum SE 

1.33799 0.09073 

0.73801 0.08597 

Maximum SE 
57.136 5.3683 

36.400 4.29 

Maximum SE 
7.29800 0.69936 

3.25601 0.38824 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.08944 9.32% 

SD CV 

8.5034 10.92% 

9.6893 17.36% 

SD CV 
16.880 16.40% 

12.17 23.77% 

SD CV 

7.2226 29.62% 

5.3853 37.44% 

SD CV 

1.38143 31 .35% 

0.68853 39.24% 

SD CV 

4.9922 26.73% 

4.4978 36.37% 

SD CV 

0.20288 18.58% 

0.19223 42.57% 

SD CV 

12.004 27.88% 

9.5927 35.86% 

SD CV 

1.56382 28.44% 

0.86812 39.35% 

Analyst: '°i>'-

Page 2 of 3 

19 Jul-06 2:24 PM 

17 ~324-9202/B 160707 psc 

-93-
Approval : __ _ 



CETIS Test Summary 
% G·ennination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/$ 1.00000 1.00000 

100 1.00000 1.00000 

Average· Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 69.6 86.4000 

100 . 73 50.2000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/$ 85 .6 111.800 

100 71 .6 51.2000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 17.97 32.7760 

100 18.118 13.7440 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/$ 3.11399 5.69800 

100 2.51799 2.16001 

Average Root Wt. (Wei, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 14.658 24.3600 

100 18.2820 11 .694 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 0.87400 1.33799 

100 0.73801 0.43601 

Average Total Wt (Wet, mg) Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/$ 32.628 57.1360 

100 36.4000 25.4380 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.25601 2.59602 

000-092-101 -1 

Rep3 

0.80000 

1.00000 

Rep3 

69 

52.6 

Rep3 
88.8000 

41.8 

Rep3 

17.2775 

6.95601 

Rep 3 

3.34750 

0.75601 

Rep3 
12.3550 

6.072 

Rep3 
0.89502 

0.22400 

Rep3 

29.6325 

13.0280 

' Rep3 

4.24252 

0.98000 

Rep4 Rep5 
1.00000 1.00000 

0.80000 1.00000 

Rep4 Rep5 
86.2 78 

50.3 53 

Rep4 Reps 
126.6 102 

42 49.4000 

Rep4 Rep5 

31 .0360 22.8520 

12.2475 20.8580 

Rep4 Reps 

6.08000 3.79600 

1.40750 1.93201 

Rep4 Rep5 
21.458 20.558 

11 .2675 14.5220 

Rep4 Rep 5 
1.21799 1.13599 

0.35001 0.51001 

Rep4 Rep5 
52.494 43.41 
23.5150 35.3800 

Rep4 Reps 

7.29800 4.93198 

1.75751 2.44202 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

' 

· Page 3 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B 160707psc 

Analyst: __ ;o-__ 
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CETIS Analysis Detail. 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 · 27.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 0.0907326 0.011342 8 

Total 0.09073264 0.0113416 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.50927 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

100 :>100 

P-Value lies 
0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:24 PM 

17-0180-1532/8160707psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11.51% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 

100 5 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic . 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 3.81944 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1212.201 1212.201 1 

Error 664.76 83.095 8 

Total 1876.96094 1295.2959 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.29836 

Distribution Shapiro-Wilk w 0.87842 

Sample Link Control Link 

17-6324-9202 17 -6324-9202 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0025 10.7207 

F Statistic P•Value 
14.59 0.00509 

Critical P-Value 

23.15450 0.80637 

0.12515 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

19 Jul-06 2:24 PM 

17-2546-1336/B160707psc 

CH2M HIii I 
Version 

19 Jul-06 2:23 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 13.77% . 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislori(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 77.84 69 86.4 8.5034 

100 5 55.82 50.2 73 9.6893 

Graphics 
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CETIS Analysis Detail 
I Plant Bloassay. Chronic 

Endpoint Analysis Type 

Average Length .(mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 5.56175 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6697.744 6697.744 1 

Error 1732.192 216.524 B 

Total 8429.93604 6914.2681 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.92402 

Distribution Shapiro-Wilk W 0.92205 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0003 17.3058 

F Statistic P-Value 

30.93 0.00053 

Critical P-Value 

23.15450 0.54176 

0.37437 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:24 PM 
12-6594-2815/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 16.81% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soif/S 5 102.96 85.6 126.6 16.880 

100 5 51 .2 41.8 71 .6 12.17 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SolUSedl 100 2.48136 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 249.8798 249.8798 1 

Error 324.6685 40.58357 8 

Total 574.548386 290.46341 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.79875 

Dishibution Shapiro-WIik W 0.90298 

Sample Link Control link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0190 7.49225 

F Statistic P-Value 

6.16 0.03803 

Critical P-Value 

23.15450 0.58353 

0.23617 

Comparisons: 

Report Dale: 

Analysis : 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:24 PM 

09-5999-1657/8160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 30.73% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DislribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 5 24.382 17.278 32.776 7.2226 

100 5 14.385 6.9560 20.858 5.3853 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.84251 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 17.588 17.588 1 

Error 9.529622 1.191203 8 

Total 27:1176195 18.779200 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.02546 

Distribution Shapiro-Wilk W 0.94342 

Sample Link Control Link 
17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0025 1.28360 

F Statistic P-Value 
14.76 · 0.00493 

Critical P-Value 

23.15450 0.20606 

0.59163 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:24 PM 
O 1-3107-1189/B 160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 29.13% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Minimum Maximum SD 

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.75470 0.75601 2.51799 0.68853 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Root Wl (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.09988 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 99.5493 99.5493 1 

Error 180.6089 22.57611 · 8 

Total 280.158188 122.12541 9 

ANOVA Assumptions 
' 

Attribute Test Statistic 

Variances Variance Ratio F 1.23194 

Distribution Shapiro-Wilk W 0.92433 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0345 5.58807 

F Statistic P-Value 

4.41 0.06895 

Critical P-Value 

23.15450 0.84469 

0.39446 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 
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19 Jui-06 2:24 PM 

05-9453--054 7 /B 160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.92% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-'/. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/$ 5 18.678 12.355 24.360 4.9922 

100 5 12.368 6.072 18.282 4.4978 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root W t. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 5.12508 1.85955 

ANOVATable 

Source Sum of Squares Mean Square ·DF 

Between 1.025888 1.025888 1 

Error 0.3124553 0.039057 8 

Total 1.33834291 1.0649445 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.11389 

Distribution Shapiro-Wilk W 0.92908 

Sample Link Control Link 

17-6324-9202 17--6324--9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0005 0.23243 

F Statistic P-Value 

26.27 0.00090 

Critical P-Vatue 

23.15450 0.91926 

0,43895 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:24 PM 

07-8356-3286/8160707psc 

CH2M Hill I 
Version 

· 19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 21 .28% 

Decislon(0.05) 

Slgniflcanl Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary _Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.45161 0.22400 0.73801 0.19223 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 
Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 2.37313 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 664.8676 664.8676 1 

Error 944.4609 118.0576 8 

Total 1609.32855 782.92523 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.56592 

Distribution Shapiro-Wilk W 0.91036 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL, LOEL 
<100 100 

P-Value MSD 
0.0225 12.7786 

F Statistic P-Value 
5.63 0.04503 

Critical P-Value 

23.15450 0.67454 

0.28347 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:24 PM 

16-4933-2978/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 29.68% 

Decision(0.05) 
. Significant Effect 

Declslon(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Nomial Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count · Mean Minimum Maximum SD Mean Mlnimum Maximum SD 

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 26.752 13.028 36.4 9.5927 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Ory, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critrcal 

Artificial SoiUSedi 100 4.11677 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 27.10937 27.10937 1 

Error 12.79666 1.599583 8 

Total 39.9060297 28.708952 9 

MOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.24498 

Distribution Shapiro-Wilk W 0.93055 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0017 1.48744 

F Statistic P-Value 

16.95 0.00336 

Critical P-Value 

23.15450 0.28067 

0.45329 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:24 PM 

05-3103-1245/8160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV .• PMSD 

NIA 27.05% 

Decision(0.05) 

Significant Effect 

Decision(0. 05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil!S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.20631 0.98000 325601 0.86812 
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Page 1 of 3 

CETIS Test Summary 
Report Date: 19 JuJ.06 2:26 PM 

Test Link: 04-07 44-18031B 160708psc 

I Plant Bloassay • Chronic CH2M Hill I 
Test No: 16-9666-2893 Test Type: Plant Chronic Duration: NIA 
Start Date: 07 Jun-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergfi 

Ending Date: DilWater: Source: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 03-1377-9036 Code: B1607-08 Client: 

Sample Date: 29 May-06 03:33 PM Material: Soil Project: 

Receive Date: Source: Hanford 

Sample Age: 8d Sh Station: 

Comments: J11 K16 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
01-9733-3651 - % Germination <100 100 NIA 14.30% Equal Variance t Tw<rSample 

00-9315-6645 Average Height (mm) < 100 100 NIA 11.38% Equal Variance I Tw<rSample 

06-5083-34 77 Average Length (mm) < 100 100 NIA 15.33% Equal Variance t Tw<rSample 

07-8432-6413 Average AG Wt (Wei, mg) < 100 100 NIA 27.46% Equal Variance t Tw<rSample 

11-9793-2178 Average AG Wt (Dry, mg) < 100 100 NIA 27.89% Equal Variance t Tw<rSample 

07-8258-1670 Average Root Wt. (Wet,_mg < 100 100 NIA 25.65% Equal Variance t Tw<rSample 

08-8106-9018 Average Root Wt. (Dry, mg) < 100 100 NIA 19.08% Equal Variance t Tw<rSample 

13-6298-87 46 Average Total Wt (Wet, mg < 100 100 N/A 26.20% Equal Variance t Tw<rSample 

10-9491-9664 Average Total Wt (Dry, mg) < 100 100 NIA 25.70% Equal Variance t Tw<rSample 

000-092-101-1 CETIS™ v1 .1 .2revl Analyst: ~ 
-105-

Approval: __ _ 



CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

o Artificial Soil/S 5 0.96000 0.80000 

100 5 0.80000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

o Artificial Soil/S 5 77.84 69 

100 5 61 .840 52 .5 

Average Length (mm) Summary . 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 51.540 44.5 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 24.382 17.277 

100 5 15.554 11.675 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 4.40710 3.11399 

100 5 2.28693 1.73752 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 9.4507 7.0325 

~verage Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.49613 0.36666 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artlficlal Soil/S 5 43.060 29.633 

100 5 25.005 18.708 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/$ 5 5.49930 3.98799 

100 5 2.78306 2.13251 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.06325 

Maximum SE 

86.400 3.8028 

67.300 2.8720 

Maximum SE 

126.6 7.5491 

65.300 3.8803 

Maximum SE 

32.776 3.2300 

21 .378 1.5913 

Maximum SE 

6.08000 0.61779 

3.15250 0.23481 

Maximum SE 

24.360 2.2326 

14.143 1.2866 

Maximum SE 

1.33799 0.09073 

0.73001 0.06580 

Maximum SE 

57.136 5.3683 

35.520 2.8284 

Maximum SE 

7.29800 0.69936 

3.88251 0.29726 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.14142 17.68% 

SD CV 

8.5034 10.92% 

6.4221 10.38% 

SD CV 
16.880 16.40% 

8.6766 16.83% 

SD CV 
7.2226 29.62% 

3.5582 22.88% 

SD CV 
1.38143 31.35% 

0.52505 22.96% 

so CV 

4.9922 26.73% 

2.877 30.44% 

so CV 

0.20288 18.58% 

0.14714 29.66% 

SD CV 

12.004 27.88% 

6.3244 25.29% 

SD CV 

1.56382 28.44% 

0.66469 23.88% 

Page2 of 3 

19 Jul-06 2:26 PM 

04-0744-1803/B160708psc 

-106-
Analyst: '3--- Approval: __ _ 



CETIS Test Summary 
% Germination Detail 

Conc-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Artificial Soil/S 69.6 86.4000 

100 52.5 67.3000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 44.5 65.3000 

Average AG Wt (Wei, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 14.46 21 .3775 

Average AG Wt (Dry, mg) Detail 

Cone-•!. Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.17999 3.15250 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 14.658 24.3600 

100 9.57999 14.1425 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.44498 0.73001 

Average Total Wt (Wei, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 24.04 35.5200 

Average Total Wt (Dry, mg) Detail 

Conc-•fo Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 2.62497 3.88251 

000-092-101 -1 

Rep3 

0.80000 

0.80000 

Rep 3 

69 

58 

Rep3 

88.8000 

54.3 

Rep3 

17.2775 

11.6750 

Rep3 

3.34750 

1.73752 

Rep3 

12.3550 

7.03250 

Rep3 

0.89502 

0.39499 

Rep3 

29.6325 

18.7075 

Rep3 

4.24252 

2.13251 

Rep 4 Reps 

1.00000 1.00000 

0.60000 1.00000 

Rep4 Reps 

86.2 78 

67 64.4000 

Rep4 Reps 

126.6 102 

49 44.6 

Rep4 Reps 

31.0360 22.8520 

14.88 15.3780 

-
Rep4 Reps 

6.08000 3.79600 

2.08663 2 .27800 

Rep4 Reps 

21 .458 20.558 

7.16667 9.33201 

Rep4 Reps 

1.21799 1.13599 

0.36666 0.54402 

Rep4 Rep S 

52.494 43.41 

22.0466 24.7100 

Rep4 Rep 5 

7.29800 4.93198 

2.45329 2.82202 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type , 

% Germination Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.15401 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0875112 0.087511 1 

Error 0.1508886 0.018861 8 

Total 0.23839983 0.1063723 9 

ANOVA Assumptions 

Attribute Test Statlsllc 

Variances Variance Ratio F 2.32601 -
Distribution Shapiro-Wilk W 0.86391 

Sample Link Control Link 

04--07 44-1803 04-07 44-1803 

Zeta NOEL LOEL 
<100 100 

P•Value MSD 
0.0317 0.16152 

F Statistic P-Value 

4.64 0.06338 

Critical P-Value 

23.15450 0.43367 

0.08483 

Compariso.ns: 

Report Date: 

Analysis: 

. Date Analyzed 

Page 1 of 9 

19 Jul-06 2:26 PM 

01-9733-3651/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 14.30% 

Decision(0,05) 

Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.80000 0.60000 1.00000 0.14142 1.11056 0.88608 1.34528 0.16242 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.35745 1.85955 

ANOVATable 

Sourc.e Sum of Squares Mean Square DF 
Between 639.9999 639.9999 1 

Error 454.204 56.77551 B 
Total 1094.20392 696.77538 9 

ANOVA .Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.75322 

Distribution Shapiro-Wilk w 0.88646 

Sample Link Control Link 

04--07 44-1803 04-07 44-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0050 8.86172 

F Statistic P-Value 

11 .27 0.00997 

Critical P-Value 

23.15450 0.59987 

0.15463 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

00-9315-6645/8160708psc 

CH2M Hill I 
Version I 

19 Jul-06 2 :26 PM CETISv1 .1 .2 I 
Toxic Units ChV PMSD 

NIA 11.38% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artlficial Soll/S 5 77 .84 69 86.4 8.5034 

100 5 61.840 52.5 67.3 6.4221 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysls Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 6.05796 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6610.041 6610.041 1 
Error 1440.924 180.1155 8 

Total 8050.96509 6790.1565 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.78502 

Dislribu6oo Shapiro-Wilk W 0.96894 

Sample Link Control Link 

04-07 44-1803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0002 15.7839 

F Statistic P-Value 

36.70 0.00030 

Critical P-Value 

23.15450 0.22554 

0.88088 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

06-5083-3477/8160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 15.33% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum M~Jmum SD Mean Minimum Maximum SD 
0 Artificial Soi l/S 5 102.96 85.6 126.6 16.880 

100 5 51.540 44.5 65.3 8.6766 

Graphics 

1 25 I • I 
1 - 20-: I 

e I 

! 1 15-'. 
I 

'i I 

£j 1 -a E I 

Cl 

Ji<G 
10, I 

C I 

~ 1 CC I 

~g s I .. 1 I • a C ; ::, 0 
_______ .,. _____ . -------------

~ 
o' I 

-s I 

o' • • I 
I 

o' •10- I 
I 

O' -1s I 
I • I 

0 -2: 
0 100 -2.0 -1.5 -1,0 -0.5 0.0 0.5 1.0 1.5 2.0 

Conc-'Vo Ranklts 

-110-
000-092-101-1 CETIS 111 v1 .1.2revl Analyst: __ :>--__ Approval : ___ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wei, mg) · Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.45178 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 194.843 194.843 1 

Error 259.3056 32.4132 8 

Total 454.148621 227.25622 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.12038 

Distribution Shapiro-Wilk w· 0.92089 

Sample Link Control Link 

04-0744-1803 04-07 44-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0199 6.69574 

F Statistic P-Value 
6.01 0.03983 

Critical P-Value 

23.15450 0.19905 

0.36443 

Comparisons: 

Report Dale: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

07-8432-6413/B160708psc 

CH2M Hilf I 
Version 

19 Jul-06 2:26 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 27.46% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 15.554 11.675 21 .378 3.5582 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

C.ontrol vs Conc-'Y. Statistic Critical 

Artificial Soil/Sedi 100 3.20796 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 11.23781 11.23781 1 

Error 8.73605 1.092006 8 

Total 19.9738569 12.329813 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.92246 

Distribution Shapiro-Wilk W 0.93730 

Sample Link Control Link 
04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0062 1.22899 

F Statistic P-Value 

10.29 0.01246 

Critical P-Value 

23.15450 0.08755 

0.52338 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

11-9793-2178/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.89% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distnbulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.28693 1.73752 3.15250 0.52505 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root WI. (Wei, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.58083 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 212.8465 212.8465 1 

Error 132.797 16.59963 8 

Total .345.64357 229.44616 9 

ANOVA Assumptions 

Attribute Test ·Statistic 

Variances Variance Ratio F 3.01097 

Distribution Shapiro-Wilk W 0.97672 

Sample Link Control Link 

04-0744-1803 04-0744-1 803 

Zeta NOEL LOEL 

<100 100 

.P-Value MSD 

0.0036 4.79167 

F Statistic P-Value 

12.82 0.00718 

Critical P-Value 

23.15450 0.31096 

0.94525 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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07-825S-1670/B160708psc 

CH2M HIii I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.65% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Dlstl1bulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 9.4507 7.0325 14.143 2.877 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

·Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Twc>-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 5.31813 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.8882381 0.888238 1 

Error 0.2512475 0.031406 8 

Total 1.13948554 0.9196440 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.90115 

Distribution Shapiro-Wilk W 0.93555 

Sample Link Control Link 

04-07 44-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0004 0.20842 . 

F Statistic P-Value 

28.28 0.00071 

Critical P-Value 

23.15450 0.54906 

0.50465 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

OB-8106-9018/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.08% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.49613 0.36666 0.73001 0.14714 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (We~ mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Coll}parlsons 

Control · vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.97556 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 814.9813 814.9813 1 

Error 736.3755 92.04694 8 

Total 1551 .35687 907.02827 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.60252 

Distribution Shapiro-Wilk w 0.95188 

Sample Link . Control Link 

04-0744-1803 04--0744-1 803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0089 11.2835 

F Statistic P-Value 

8.85 0.01772 

Critical P-Value 

23.15450 0.24222 

0.69072 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 
1~98-8746/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 26.20% 

Declslon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 25.005 18.708 35.520 6.3244 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•/• Statistic Critical 

Artificial Soil/Sedi 100 3.57440 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 18.44486 18.44486 1 

Error 11.54938 1.443673 8 

Total 29.9942417 19.888531 9 

.ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.53518 

Distribution Shapiro-Wilk W 0.92834 

Sample Link Control ·Link 
04--07 44-1803 04-0744-1803 

Zeta NOEL LOEL 

I <100 100 

P-Value MSD 
0.0036 1.4131 

F Statistic P-Value 

12.78 0.00725 

Critical P-Value 

23.15450 0.12616 

0.43174 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

19 Jul-06 2:26 PM 

10-9491-9664/B 160708psc 

CH2M Hm· I 
Version 

19 Jul-06 2:26 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 25.70% 

Decision(0.05) . 

Significant Effect 

Decision(0,05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.78306 2.13251 3.88251 0.66469 
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Cl/ent Washtnglon Closure Hanion:t Pmjod 

DayO~ Oay12~ Oay14_fil_ 

BLUEGRASS GROWTH TEST 

Day21~ 

Test Sbu1 Date: June 7. 2008 

Oay23.®-- Day_ ~'S° 
BiDassay Lab ID: BG {ho,- o-=\ Sample No: SIIK?i 

# seeds germinated 

Emergence 
7-0AYS POST• 14-0A YS POST• 

CONC. REPLICAlE 12d8)'S 14 days 18days ·1t da)S 2tdar-, 23 dar-, tt-~GEHCE i~RGENCE 
days • fter ' ( __ dar-,after IHlllAL elter after after atlec after · .,,., 

Z.l planl!ng} planllng) (@ planting) pla1ttng planting planing planttng planVng planting 

A 2. 3 0 4 l/ 4 q 
Control B ½ Ll (o . Ca ~( ,,,,~';,~ ~ 

C 2 2- 3 3 '3 3 3 1, (!, 
0 3 .g 5" 6 ~ ~ ;;-
E z. g- S' !5' 5 ~ S' 

7-0af• Poot.c,rargonca: Seleclhlely thin d_, to 5 SeodHngs ~-• the 5 lallesheodUngs~ Describe s'-1 appea<ance: 

Replicate A ~ med G-, '!;;;.Zs,.,, (;SI 

:: : ~ '3 .;r Gz 8em_o ve ; 7 5;,,,, G, 

Repu.,.'" D 3 /4'112-dh;,z , 2=.,vn Gz 

pH 

ANAL 
(@ 14 dar-, Post• 

Eme,venca} 

b.'1. 

R.,,11c.a1a E zmed G, , 3o:m In 
Appearanc:a Code: Good (G) ;<1Npw- a,lat- ~ t,r.,.,.,, e....., (B); brown a,lof no4od, J lg:# of I"'119 planlo (laQooL s+ s'-lt) ,#Med• Joi planlo (smaUer than large, rawer shoo1oi I Sm:# •mall ptanlo (1-3shoots) 

14-D;,y. Post~marvenc:e: Oescllbe &hoot appearance: 

Repl <"ateA \ \~ G) ' '2.YYJe..d c" I I f>M (?} 
Rtpllcalt B \ I ") G, I '2. V\,\e..d. &:, ', L$ '(v\. (;n 
Replicatec \ ,, c., r '.2- med <,, 
Repllcata D 3 W) (" d.. (:,, I 2 $ !'.1:1 &, 
Replk:al•E 3M e.d 6 l 'Z. s M {,, 

Measun, Shoal Hel9ht 

lnllvlduel helghlof eadl seedling 

{aboYe ground} 

Measure Shoot Weight 

Total mass or all seedllngs 

Describe root appaaranc::a: 

Rej)liealeA 

ReJ)llc:ala B 

RapllcalaC 

RepllcoloD 

Rej)lic.lleE 

Measure Root Length: 

Individual ter,gv, ol tho IOngest root 

ln,mea<;hnodRng 

Maasul!I Root Weight 

To1af mass of all roolS from an ~eedllngs 

Comments: 

mm 

mm 

mm mm 

mm mrn 

mm 

mm 

mm 

mm 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 15-1 145-8001 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DU Water: 
Setup Date: 07 Jun-06 Brine: 

Sample No: 05-2009-5721 Code: 

Sample Date: 30 May-06 02:30 PM Material: 

Receive Date: Source: 

Sample Age: 7d 9h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NOEL 
02-6140-8578 % Germination 100 

15-0896-4337 Average Height (mm) < 100 

06--3461-1993 Average Length (mm) <100 

12-8068-1990 Average AG Wt (Wet, mg) < 100 

08-2542-4686 Average AG Wt (Dry, mg) < 100 

12-8558-3864 Average Root Wt. (Wet, mg < 100 

06-3793-1126 Average Root Wt. (Dry, mg) < 100 

01-6937~ 103 Average Total Wt (Wet, mg < 100 

15-4156-7315 Average Total Wt (Dry, mg) < 100 

000-092-101 -1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-09 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 
100 NIA 

100 NIA 

100 NIA 

100 NIA 
100 NIA 

100 NIA 
100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:32 PM 

01-7170-24301B 160709psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

16.88% Equal Variance t Two-Sample 

12.63% Equal Variance t Two-Sam_ple 

18.52% Equal Variance t Two-Sample 

29.87% Equal Variance t Two-Sample 

27.23% Equal Variance t Two-Sample 

25.08% Equal Variance t Two-Sample 

19.25% Equal Variance t Two-Sample 

27.10% Equal Variance t Two-Sample 

24.85% Equal Variance t Two-Sample 

-118-
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CETIS Test Summary 
% Gennination Summary 

Cone-0/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.88000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 61 .320 52.200 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 54.700 43 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 14.027 8.592 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.91687 1.31401 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum. 

0 Artificial Soil/S 5 18.678 12.355 

100 5 11.743 8.7620 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.73346 0.51331 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 25.77 17.354 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.65033 1.97803 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.08000 

Maximum SE 

86.400 3.8028 

69.300 3.6725 

Maximum SE 
126.6 7.5491 

80.800 6.9399 

Maximum SE 
32.776 3.2300 

20.113 2.2150 

Maximum SE 

6.08000 0.61779 

2.36401 0.18634 

Maximum SE 

24.360 2.2326 

14.762 1.1676 

Maximum SE 

1.33799 0.09073 

0.87800 0.06744 

Maximum SE 

57.136 5.3683 

34.050 3.2504 

Maximum SE 

7.29800 0.69936 

3.24202 0.22594 

CETIS™ v1 .1.2revl 

Report Date: 
Test link: 

SD CV 
0.08944 9.32% 

0.17889 20.33% 

SD CV 

8.5034 10.92% 

8.2120 13.39% 

SD CV 

16.880 16.40% 

15.518 28.37% 

SD CV 

7.2226 29.62% 

4.9529 35.31% 

SD CV 

1.38143 31 .35% 

0.41667 21.74% 

SD CV 

4.9922 26.73% 

2.6107 22.23% 

SD CV 

0.20288 18.58% 

0.15081 20.56% 

SD CV 

12.004 27.88% 

7.2680 28.20% 

SD CV 

1.56382 28.44% 

0.50522 19.06% 

Page 2 of 3 

19 Jul-06 2:32 PM 

O 1-7170-2430/B 160709psc 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

Average Height (mm) Detail 

Conc•'Y, Control Type Rep 1 Rep2 

0 Artificial Soll/S 69.6 86.4000 

100 67.5 64.8000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111 .800 

100 56.3 80.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 20.1125 15.298 

Average AG Wt (Dry, mg) Detail 

Cone-'Y, Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.25500 2.36401 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 14.658 24.3600 

100 13.9375 14.7620 

Average Root Wt. (Dry, mg) Detail 

Cone-•..4 Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.75000 0.87800 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 34.0500 30.0600 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.00500 3.24202 

000-092-101-1 

Rep3 
0.80000 

0.60000 

Rep3 
69 

69.3000 

Rep3 
88.8000 

44 

Rep3 
17.2775 

16.8133 

Rep3 
3.34750 

1.83333 

Rep3 
12.3550 
11.6167 

Rep3 
0.89502 

0.51331 

Rep3 
29.6325 

28.43 

Rep3 
4.24252 

2.34664 

Rep4 Rep5 
1.00000 1.00000 

1.00000 1.00000 

Rep4 Reps 
86.2 78 

522000 52.8 

Rep4 Rep5 
126.6 102 

43 49.4000 

Rep4 Rep5 
31 .0360 22.8520 

9.31799 8.59199 

Rep4 Rep5 
6.08000 3.79600 

1.81799 1.31401 

Rep4 Reps 
21 .458 20.558 

9.63799 8.76201 

Rep4 RepS 
1.21799 1.13599 

0.86199 0.66401 

Rep4 Reps 
52.494 43.41 

18.956 17.3540 

Rep4 Rep5 
7.29800 4.93198 

2.67998 1.97803 

CETIS"" v1 .1.2revl 

Report Date: 

Test Link: 

Page 3 of 3 

19 Jul-06 2:32 PM 

01-7170-2430/B160709psc 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Equ_al Variance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.88438 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.021087 0.021087 1 

Error 0.2156876 0.026961 8 

Total 0.23677457 0.0480479 9 

ANOVAAssumptions 

Attribute Test Statistic 

Valiances Variance Ratio F 3.75435 

Distribution Shapiro-Wilk W 0.82977 

Sample Link Control Link 

01 -7170-2430 01-7170-2430 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2011 0.19311 

F Statistic P-Value 
0.78 0.40229 

Critical P-Value 

23.15450 0.22822 

0.03325 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:32 PM 

02-6140-8578/B 160709psc 

CH2M Hill I 
Date. Analyzed Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 16.88% 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) · 

Equal Variances 

Normal Distribution .. 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Helght{mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.12483 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 682.2759 682.2759 1 

Error 558.98 69.87251 8 

Total 1241.25592 752.14838 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.07223 

Distribution Shapiro-Wilk W 0.80723 

Sample Link Control Link 
01 -7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0071 9.83084 

F Statistic P-Value 
9.76 0.01413 

Critical P-Value 

23.15450 0.94774 

0.01775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 · 

19 Jul-06 2:32 PM 

15--0896-4337/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

N/A 12.63% 

Decislon(0.05) 
Significant Effect 

Decision{0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DislribuUon 

Data Summary Original Data Transformed Data 

Conc-o/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 61 .320 52.2 69.3 8.2120 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Var1ance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficlal Soil/Sedl 100 4.7063 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 5822.569 5822.569 1 

Error 2103.032 262.879 8 

Total 7925.60083 6085.4478 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.18329 

Distribution Shapiro-Wilk W 0.89794 

Sample Link Control Link 
01-7170-2430 01 -7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0008 19.0685 

F Statistic P-Value 
22.15 0.00153 

Critical P-Value 

23,15450 0.87437 

0.20796 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:32 PM 

06-3461-1993/8160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 18.52% 

Decision(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 102.96 85.6 126.6 16.880 

100 5 54.700 43 80.8 15.518 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.64403 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square ·DF 

Between 268.0929 268.0929 1 

Error 306.7903 38.34879 8 

Total 574.88324 306.44169 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.12648 

Disb1bulion Shapiro-WIik W 0.90820 

Sample Link Control Link 
01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0148 7.28305 

F Statistic P-Value 
6.99 0.02953 

Critical P-Value 

23.15450 0.48293 

0.26886 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:32 PM 

12-8068-1990/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 29.87% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 24.382 17.278 32.776 7.2226 

100 5 14.027 8.592 20.113 4.9529 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soll/Sedl 100 3.85912 1.B5955 

AJ,4OVA Table 

Source Sum of Squares Mean Square DF 

Between 15.50307 15.50307 1 

Error 8.327819 1.040977 8 

Total 23.8308907 16.544049 9 

AJ,40\/ A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.99173 

Distribution Shapiro-Wilk W 0.95349 

Sample Link Control link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0024 1.19994 

F Statistic P-Value 

14.B9 0.00481 

, 

Critical P-Value 

23.15450 · 0.03940 

0.70981 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:32 PM 
08-2542-46B6/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.23% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.91687 1.31401 2.36401 0.41667 

Graphics 
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CETIS Analysis. Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

Method Alt• H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soll/Sedi 100 2.75241 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 120.2203 120.2203 1 

Error 126.9522 15.86902 8 

Total 247.172516 136.08935 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.65647 

Distribution Shapiro-Wilk w 0.96115 

Sample Link Control Link 

01-7170-2430 01 -7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0125 4.68503 

F Statistic P-Value 

7.58 0.02497 

Critical P-Value 

23.15450 0.23710 

0.79890 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:32 PM 

12--8558-3864/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.08% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonna! Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 11.743 8.7620 14.762 2.6107 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt .H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.17315 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 

Between 0.3217276 0.321728 1 

Error 0.255621 0.031953 8 

Total 0.57734865 0.3536802 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.80976 

Distribution Shapiro-Wilk W 0.90710 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0066 0.21023 

F Statistic P-Value 

10.07 0.01313 

Crltical P-Value 

23.15450 0.57968 

026164 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:32 PM 

06-3793-1126/8160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 19.25% 

Decision(0.05) 

Significant Effect 

Decision(0.05) , 

Significant Effect 
' 

Decision(0.01) 

Equal Variances 

Normal Dismbution 

Data Summary Original Data Transformed Data 

Cone-% Control Type ·count Mean Minimum Maximum so Mean Minimum Maximum SD 

0 Artificial Soil/$ 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.73346 0.51331 0.87800 0.15081 
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CETIS Analysis Detail 
I PJant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance -1 Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial SoiVSedi 100 , 2.75510 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 747.3687 747.3687 1 

Error 787.6796 98.45995 8 

Total 1535.04828 845.82866 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.72781 

Distribution Shapiro-Wilk W 0.94961 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0124 11.6699 

F Statistic P-Value 

7.59 0.02486 

Critical P-Value 

23.15450 0.35455 

0.66386 

Comparisons: 

Report Date: 

Analysis: 

Date Analyz"ed 

Page 8of 9 

19 Jul-06 2:32 PM 

01-6937-8103/8160709psc 

CH2M HIii I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.10% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 25.77 17.354 34.050 7.2680 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.87639 1.B5955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 20.29146 20.29146 1 

Error 10.80311 1.350388 \ 8 

Total 31 .0945673 21 .641850 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.58106 

Distribution Shapiro-Wilk W 0.95707 

Sample Link Control Link 
01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.3666B 

F Statistic P-Value 

15.03 0.00470 

Critical P-Value 

23.15450 0.05021 

0.75197 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:32 PM 

15-4156-7315/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 24.85% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary • Original Data .Transformed Data 

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

0 Artificial Soil/$ 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.65033 1.97803 324202 0.50522 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 15-4133-9306 Test Type : 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 
Setup Date: 07 Jun-06 Brine: 

Sample No: 06--0325-5625 Code: 

Sample Date: 30 May-06 05:26 PM Material: 
Receive Date: Source: 

Sample Age: 7d 6h Station: 

Comments: J11JY8 

Comparison Summary 

Analysis Endpoint NOEL 

03-9678-3540 % GenninaUon 100 

08-4029-7083 Average Height (mm) < 100 

06--090 7-3552 Average Length (mm) < 100 

03-5550-658B Average AG Wt (Wet, mg) < 100 

10-4361-0051 Average AG Wt (Dry, mg) < 100 

16-2111-6497 Average Root Wt. (Wet, mg < 100 

05~762-7B37 Average Root WI. (Dry, mg) < 100 

0~70-7796 Average Total Wt {Wet, mg < 100 

12-0327-6502 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-10 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 

100 NIA 
100 NIA 

100 NIA 

100 NIA 

100 NIA 
100 NIA 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/8160710psc Test Link: 

CH2MHill I 
Duration: NIA 
Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD . Method 

29.32% Wilcoxon Rank Sum Two-Sample 

11 .70% Equal Variance tTwo-Sample 

19.18% Equal Variance t Two-Sample 

27.81% Equal Variance t Two-Sample 

32.10% Equal Variance t Two-Sample 

26.02% Equal Variance t Two-Sample 

31 .04% Equal Variance I Two-Sample 

26.61% Equal Variance t Two-Sample 

31 .16% Equal Variance I Two-Sample 

-131-
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CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 . Artificial Soil/S 5 0.96000 0.80000 

100 5 0.80000 0.20000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 63.100 56 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 72.960 55 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 13.832 8.3301 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.34030 0.88000 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.013 5.2001 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.56790 0.00000 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 43.060 29.633 

100 5 23.845 13.530 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.90820 0.88000 

000-092-101-1 

Maximum SE 

1.00000 · 0.04000 

1.00000 0.15492 

Maximum SE 

86.400 3.8028 

71 .800 3.0890 

Maximum SE 

126.6 7.5491 

95.800 7.4706 

Maximum SE 

32.776 3.2300 

18.422 1.6935 

Maximum SE 

6.08000 0.61779 

3.62800 0.44410 

Maximum SE 
24.360 2.2326 

12.814 1.3579 

Maximum SE 

1.33799 0.09073 

0.95200 0.15811 

Maximum SE 

57.136 5.3683 

31.236 3.023 

Maximum SE 

7.29800 0.69936 

4.58000 0.59995 

CETIS,.. v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

. 0.34641 43.30% 

SD CV 

8.5034 10.92% 

6.9072 10.95% 

SD CV 

16.880 16.40% 

16.705 22.90% 

SD CV 

7.2226 29.62% 

3.7868 27.38% 

SD CV 

1.38143 31.35% 

0.99304 42.43% 

SD CV 

4.9922 26.73% 

3.0364 30.33% 

SD CV 

0.20288 18.58% 

0.35354 6225% 

SD CV 

12.004 27.88% 

6.7596 28.35% 

SD CV 

1.56382 28.44% 

1.34153 46.13% 

Page 2of 3 

19Jul-06 2:36 PM 

02-5186-7967/B160710pse 
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CETIS Test Summary 
¾ Gennination Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial SoiUS 1.00000 1.00000 . 

100 1.00000 0.80000 

Average Height {mm) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 56.4000 67.5 

Average Length (mm) Detail 

Cone-'/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 64.6 95.8000 

Average AG Wt {Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 17.97 32.7760 

100 12.7180 16.0125 

Average AG Wt {Dry, mg) Detail 

Cone-"/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.15801 2.68750 

Average Root Wt. {Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 
0 Artificial Soil/S 14.658 24.3600 

100 10.2520 12.355 

Average Root Wt. {Dry, mg) Detail 

Cone-'/, Control Type Rep 1 Rep2 

0 Artificial Soll/S 0.87400 1.33799 

100 0.59800 0.73749 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 22.9700 28.3675 

Average Total Wt (Dry, mg) Detail 

Conc-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 2.75601 3.42499 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 
69 

63.8 

Rep3 

88.8000 

64.8000 

Rep3 
17.2775 

13.678 

Rep3 
3.34750 

2.34800 

Rep3 
12.3550 

9.44202 

Rep3 
0.89502 

0.55200 

Rep3 

29.6325 

23.12 

Rep3 
4.24252 

2.90000 

Rep4 Reps 
1.00000 1.00000 

0.20000 1.00000 

Rep4 Rep5 
86.2 78 

56 71.8000 

Rep4 Reps 

126.6 102 

55 84.6 

Rep4 Reps 
31.0360 22.8520 

8.33008 18.422 

Rep4 Reps 
6.08000 3.79600 

0.88000 3.62800 

Rep4 Reps 
21 .458 20.558 

5.20007 12.814 

Rep4 Reps 

1.21799. 1.13599 

0.00000 0.95200 

Rep4 Reps 
52.494 · 43.41 

13.5302 31.236 

Rep4 Reps 
7.29800 4.93198 

0.88000 4.58000 

CETIS™ v1 .1 .2revl 

Report Date: 
Test Llnk: 

Page 3 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/B160710psc 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Genninalion Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 24.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0777281 0.077728 1 

Error 0.6285783 0.078572 8 

Total 0.70630639 0.1563004 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 12.85562 

Distribution Shapiro-Wilk W 0.76446 

Sample link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

100 >100 

P-Value -Ties 

-0.2738 4 

F Statistic P-Value 

0.99 0.34905 

Critical P-Value 

23.15450 0.02975 

0.00535 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:36 PM 

03-9678-3540/B160710psc 

CH2M Hill I 
Date Analyzed Version 

.19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units GhV PMSD 

1 N/A 29.32% 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-nonnal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 6.10000 2.50000 7.00000 2.01246 

100 5 0.80000 0.20000 1.00000 0.34641 4.90000 1.00000 7.00000 2.92404 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method All H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Secli 100 3.00856 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 543.1689 543.1689 1 

Error 480.072 60.009 8 

Total 1023.24091 603.17789 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.51557 

Distnbution Shapiro-Wilk W 0,85739 

Sample Link C~mtrol Link 
02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0084 9.11057 

F Statistic P-Value 
9.05 0.01685 

Critical P-Value 

23.15450 0.69688 

0.07108 

Comparisons: 

Report Date: 

Analysis: 

D .. te Analyzed · 

Page 2 of 9 

19 Jul-06 2:36 PM 

08-4029-7083/B 16071 0psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 11 .70% 

Decil!iion(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

.Declsion(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 63.100 56 71.8 6.9072 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Cr!lical 

Artificial Soil/Sedi 100 2.82467 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2250 2250 1 

Error 2255.984 281.998 8 

Total 4505.98413 2531.9980 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02114 

Distribution Shapiro-Wilk W 0.89849 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0112 19.7497 

F Statistic P-Value 

7.98 0.02233 

Critical P-Value 

23.15450 0.98431 

0.21087 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:36 PM 

06-0907-3552/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 19.16% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision{0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-r. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/$ 5 102.96 85.6 126.6 16.880 

100 5 72.960 55 95.8 16.705 

Graphics 

1 25 I 
I • 

1 W· I 

E I 

! 1 15 
I 

1! I 

-5 1 

Ji 
I 

"' 10- I 

~ 
I • 

1 I 

~.i; 
5- I ., 

1 I 

"' C s ::I 
0 ,... _____________ . -------------.. o' I 

< ·5· I 

0 I 

• ., 
0-

·10- I 
I 

0- ·15- • I 
I 

• I 

0 -2. 
0 100 •2.0 •1,5 ·1.0 --0.5 0.0 0.5 1.0 1.5 2.0 

Conc-o/o Rankits 

-136-
000-092-101-1 CETIS™ v1 .1.2revl Analyst: Approval : __ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone•¾ Statistic Critical 

Artificial Soil/Sedi 100 2.89279 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 
Between 278.2663 278.2663 1 

Error 266.0222 33.25277 8 

Total 544.288483 311 .51907 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.63789 

Distribution Shapiro-Wilk W 0.94405 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSC 

0.0101 6.7819 

F Statistic P-Value 

8.37 0.02011 

Critical P-Value 

23.15450 0.23884 

0.59892 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:36 PM 
03-5550-6588f816071 0psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.81% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsbibulion 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 13.832 8.3301 18.422 3.7868 

Graphics 

1 10-: I 
I ,.... 

l 8 I .. 
E I 

t •" 6-' 
I • 

1 I 

! 1 "O ~ 1 • !~ + I 

~ I 
1 1 

Ill 
CC 2-~~ I 

< 1 I ., C 

f 
;;;J 0 ----- ---- -- --- .--- - -------- --

O' I 

~ -2- • I 

O' I 
I 

O' -+: I 
I 

+ • I 
O' • I • I 

0 ~ 
0 100 •2,0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1,5 2.0 

Conc-C\'o Ranklts 

-137 -
000-092-1 01-1 CETIS ™ v1 .1.2revl Analyst: ~ Approval: ___ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.71643 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 10.67911 10.67911 1 

Error 11.5.7783 1.447229 8 

Total 22.2569437 12.12634 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.93520 

Distribution Shapiro-Wilk W 0.92699 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0132 1.41484 

F Statistic P-Value 

7.38 0.02639 

Critical P-Value 

23.15450 0.53825 

0.41894 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Sol 9 

19 Jul-06 2:36 PM 

104381-0051/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 32.10% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nom,al Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.34030 0.88000 3.62800 0.99304 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wl (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 3.31605 1.85955 

ANOVA lable 

Source Sum of Squares Mean Square DF 
Between 187.7134 187 .7134 1 

Error 136.5664 17.0708 8 

Total 324.279861 204.78424 9 

ANOVA Assumptions 

Attribute Test StaUstrc 

Variances Variance Ratio F 2.70321 

Distribution Shapiro-Wilk W 0.93058 

Sample Link Control Link 
02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0053 4.8592 

F Statistic P-Value 

11.00 0.01060 

Crittcal P-Value 

23.15450 0.35875 

0.45360 

-- --- - - - -------

Comparisons: 

Report Date : 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:36 PM 

16-2111-6497/~160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 26.02% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 10.013 5.2001 12.814 3.0364 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 
Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 2.87615 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.6872244 0.687224 1 

Error 0.6646082 0.083076 8 

Total 1.35183263 0.7703005 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.03662 

Distribution Shapiro-Wilk W 0.95188 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0103 0.33898 

F Statistic P-Value 

8.27 0.02063 

Critical P-Value 

23.15450 0.30741 

0.69080 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:36 PM 

05-8762-7837/B160710psc 

-CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31.04% 

Decision(0.05) 
Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disfnbulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.56790 0.00000 0.95200 0.35354 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.11889 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 923.0763 923.0763 1 

Error 759.1481 94.89351 8 

Total 1682.22437 1017.9698 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.15365 

Distribution Shapiro-Wilk W 0.94721 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0071 11.4566 

F Statistic P-Value 

9.73 0.01425 

Crltical P-Value 

23.15450 0.29195 

0.63564 

Comparisons: Page 8 of 9 

19 Jul-06 2:36 PM 

. 0~70-7796/B160710psc 

Report Date: 

Analysis: 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 26.61% 

Decision(0.05) 

Signlftcant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlficial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 23.845 13.530 31.236 6.7596 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untra.nsforrned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.81202 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square OF 

Between 16.78443 16.78443 1 

Error 16.98093 2.122616 8 

Total 33.7653599 18.907049 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.35885 

Distribution Shapiro-Wilk W 0.93300 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0114 1.71346 

F Statistic P-ValiJe 

7.91 0.02277 

Critical P-Value 

23.15450 0.77356 

0.47809 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 _of 9 

19 Jui-06 2:36 PM 

12-0327-6502/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31.16% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.90820 0.88000 4 .58000 1.34153 
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BLUEGRASS GROWlll TEST 

Cllent Washington Clo,_ H111kM<! PR>joct 

I~ 
DayO~ Day12~ Day14~ Day16m Day 19~ 

Test Stan OU June 7, 2008 

Day2J© Day_~ 

Bioassay Lab ID: BG / f,07-11 Sample No: :S-trS;,<D 
# &eeds germinated 

Emergence 
T-OAYS POST• 

CONC. REPLICATE 12days 14 d"Y' 16 days 19 days 21 days 23days ~MERGENCE - - after •ft• after oiler (~daysofla< 

ptanang pla,,Vng planting pqn!Jng planing pla,,Bng ~I pq,,Bng) 

A Co (_p I,. ~ 5 '1 -"7 'S 

Control B 3 ~ (p (o 5 (p-,cs-
C 2. z. 2.. ~ 4 L.\ 
D (,, C ll 7 g ~ 8-'>~ 
E 4 s $ 6" 4 ~ 

7-0oyo Pos1.£rrargonca: Sol«:1voly thin down ID 5 Seedlln(ls C-e lheS lallosl seedlings~ Do,crtt,o ahool •-ce: 

RepliceteA 

Replltalo B 

Replk:ata C 

RepfotalltO 

S: Me-~ fu f<..~ '~ ""2-s ....,_ G-:i 

14-DAYSPOST• 
EMERGENCE · 

(.::2i!_days.n.v INITIAL 
planing) (1111 pta,,lng) 

.;, 
_-;-
4 Cj',D 
I=; 

'-f 

pH 

FlNAl 
(@ 14 days Pc.,I, 

Eme,gence) 

'7. ( 

~pearanoe Code: Good (G) • deep green a,lor "41'1 no br-,, B"""1 (B)• bro,,n o:>lor nolad, "-11 •# ol lar;,i plants (I.ales~ 6+ shoots),# Med ~# ol plants (small• lh111 ~--,_ &hools). #Sm=. small plMts (1-3 shools) 

·-~f--f €f¾R~€ 
Repliala D -~ (;:. • 2,_ Ml. d _ 
Repll .. loE HJ Co 1 'J (Yledbj 

Measure Sheol Height 

lndlvkh,a helgltl or ead1 s eedltng 

(at>ove ground) 

Measure SJ'loOI Wetght 

Total mass of•• seedlings 

(above ground) 

Oeocribe IDOi appearance: 

R~•A 

Repllcale B 

RoplbleC 

Replicate D 

Repf,oale E 

Me.a.sure Root Length: 

lndtvldual l1ngth of th• longest IDOi 

'"''" eact> seedi ng 

Meas1.H9 Roal Welgtrt: 

Total mas.s or al roots from ell .eed•ngs 

Comment,: 

\ 'f:, M.fu 

mm 

mm 

rnrn 

mm 

mm 

mm 

mm 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 11-7178-0093 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-4636-9622 Code: 

Sample Date: 05 Jun-06 01 :30 PM Material: 

Receive Date: Source: 

Sample Age: 34h Station: 

Comments: J1 1JXO 

Comparison Summary 

Analysis Endpoint NOEL 

20-1410-9684 % Germination 100 

15-3565-0971 Average Height (mm) 100 

04-5825-2217 Average Length (mm) < 100 

03-2945-9238 Average AG Wt (Wet, mg) < 100 

09-9762-8383 Average AG Wt (Dry, mg) < 100 

10--027~3037 Average Root Wt. (Wet, mg 100 

18-3727-5688 Average Root W t. (Dry, mg) < 100 

08-1399-8256 Average Total Wt (Wet, mg < 100 

16--0128-8841 Average Total Wt (Dry, mg) < 100 · 

000-092-101-1 

Plant Chronic 

ASTM E1 963-02 (2002) 

B1607-11 

Soll 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

100 NIA 

100 NIA 
100 NIA 

>100 NIA 

100 NIA 

100 NIA 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 3:01 PM 

12-650B-1116IB160711psc Test Link: 

CH2M Hill I 
Duration: NIA I 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
12.63% WIicoxon Rank Sum Two-Sample 

16.90% Equal Variance t Two-Sample 

17.29% Equal Variance t Two-Sample 

27.56% Equal Variance t Two-Sample 

28.46% Equal Variance t Two-Sample 

25.83% Equal Variance t Two-Sample 

19.56% Equal Variance !Two-Sample 

26.42% Equal Variance t Two-Sample 

26.21% Equal Variance t Two-Sample 

-144-
Analyst 0-" Approval: __ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0 .92000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artllicial Soil/S 5 77.84 69 

100 5 70.020 55.8 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artlficial Soil/S 5 102.96 85.6 

100 5 70.720 53.8 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 16.44 12.685 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.58071 1.90750 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artlficial SoiUS 5 18.678 12.355 

100 5 15.007 11.975 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 
0 • Artificial Soil/S 5 -1.09220 0 .87400 

100 5 0.84410 0.64252 

Average Total Wt (Wet, mg) Summary 

Conc-"/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43 .060 29.633 

100 5 31 .447 24.660 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.42480 2 .55002 

000-092-101-1 

Maximum SE 
1.00000 0.04000 
1.00000 0.04899 

Maximum SE 

86.400 3.8028 

91.400 5.9676 

Maximum SE 

126.6 7.5491 

89.800 5.8895 

Maximum SE 
32.776 3.2300 

21 .126 1.6217 

Maximum SE 

6.08000 0.61779 

3.35601 0.27058 

Maximum SE 

24.360 2.2326 

18.97 1.3224 

Maximum SE 

1.33799 0.09073 

1.05398 0 .07051 

Maximum SE 

57.136 5.3683 

40 .096 2.9348 

Maximum SE 

7.29800 0.69936 

4.40999 0.33426 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.10954 11 .91% 

SD CV 

8.5034 10.92% 

13.344 19.06% 

SD CV 

16.880 16.40% 

13.169 18.62% 

SD CV 
7.2226 29.62% 

3.6263 22.06% 

SD CV 
1.38143 31 .35% 

0.60503 23 .44% 

SD CV 

4.9922 26.73% 

2.9571 19.70% 

SD CV 

0.20288 18.58% 

0.15767 18.68% 

SD CV 

12.004 27.88% 

6.5624 20.87% 

SD CV 

1.56382 28.44% 

0.74743 21 .82% 

Analyst: 2,-.., 

Page 2 of 3 

19 Jul-06 3:01 PM 
12-6508-1116/B160711 psc 
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CETIS Test Summary 
"lo Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 68.6 63 

Average Length (mm) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111 .800 

100 73.4000 64.8000 

Average AG Wt (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 17.732 12.838 

Average AG Wt (Ory, mg) Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.75000 2.03000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 15.2580 12.258 

Average Root Wt. (Dry, mg) Detail 

Cone-•;. Control Type Rep 1 Rep2 

0 Artlficial Soil/S 0.87400 1.33799 

100 0.94001 0.78398 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 32.99 25.096 

Average Total Wt (Dry, mg) Detail 

Cone-¾ C~mtrol Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7,03599 

100 3,69001 2.81399 

000-092-101-1 

Rep3 

0.80000 

0.80000 

Rep3 

69 

55.8 

Rep3 
88.8000 

53.8 

Rep3 
17.2775 

12.685 

Rep3 
3.34750 

1.90750 

Rep 3 

12.3550 

11 .9750 

Rep3 
0.89502 

0.64252 

Rep3 

29.6325 

24.6600 

Rep3 
4.24252 

2.55002 

Rep4 Rep5 
1.00000 1.00000 

1.00000 0.80000 

Rep4 Rep S 
86.2 78 

91 .4000 71.3000 

Rep4 RepS 
126.6 102 

89.8000 71.8000 

Rep4 Reps . 

31.0360 22.8520 

21.1260 17.8175 

Rep4 Rep S 
6.08000 3.79600 

3.35601 2 .86002 

Rep4 Rep S 
21.458 20.558 

18.97 16.575 

Rep4 Rep5 
1.21799 1.13599 

1.05398 0.79999 

Rep4 Reps 

52.494 43.41 

40.096 34.3925 

Rep4 Rep5 
7.29800 4.93198 

4.40999 3.66000 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: t::r-' 

Page 3 of 3 

19 Ju1:05 3:01 PM 

12-6508-1116/B16071 1 pse 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysts Type 

% Germination Comparison 

Method Alt H Data Transform 

WIicoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 25 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0056708 0.005671 1 

Error 0.1134158 0.014177 8 

.Total 0.11908659 0.0198478 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

• Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.3452 5 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 3:01 PM 

20-1410-9684/8160711psc 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 2:38 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 12.63% 

Decision(0.05) 

Non-Significant Effect 

Oeclsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transforr:ned Data 

Cone-% Control Type Count Me11n Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 6.00000 2.00000 7.00000 2.23607 

100 5 0.92000 0.80000 1.00000 0.10954 5.00000 2.00000 7.00000 2.73861 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Helght(mm) Comparison 

Method Alt H ·Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 1.1051 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 152.B81 152.8B1 1 

Error 1001.48 125.185 8 

Total 1154.36105 278.06596 9 

ANOVA Assumptions· 

Attribute Test Statistic 

Variances Variance Rallo F 2.46255 

Disbibulion Shapiro-Wilk W 0.94656 

Sample Link Control Link 

12-6508-11 16 12-6508-1116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1506 13.15B7 

F Statistic P-Value 

1.22 0.30124 

Critical P-Value 

23.15450 0.40409 

0.62805 

Comparisons: 

Report Date: 
Analysis: 

Page 2 of 9 

19 Jul-06 3:01 PM 

15-3565-0971/8160711 psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 16.90% 

Decision(0.05) 

Non-Significant Effect 

Decision{0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribullon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 77.84 69 86.4 8.5034 

100 5 70.020 55.8 91.4 13.344 

Graphics 

I 25 ' I 
l 20-

I • 
e I 

l 
I 

,5. 11 I 
1§-: I .. 1 ]i I &: 

0 
10-: 

I 
'ii I I • :z: 5 C I • ., 

I u .s 5 I 
0 C I s :::i I 

0-: • > 0 ------------- -------------C 

0-: 
I 
I 

·5 I 
0- • I • 

· 10- • I 

I>'. I 
I 

0 -1: • 
0 100 -2.0 ·LS ·1.0 -0.S o.o 0.5 1.0 1.5 2.0 

Cone-% . R.anklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: ~ 
-148-

Approval: ___ _ 



CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method All H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 3 .36719 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2598.544 2598.544 1 

Error 1833.52 229.19 8 

Total 4432.06372 2827.7337 9 
-

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.64300 

Distribution Shapiro-Wilk W 0.93628 

Sample Link Control Link 
12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 
<100 100 

P-Valua MSD 

0.0049 17.8047 

F Statistic P-Value 

11 .34 0.00983 

Critical P•Value 

23.15450 0.64228 

0.51246 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:01 PM 

04-5825-2217/B160711 psc 

CH2M Hill I 
Version· 

19 Jui-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 17.29% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.0 1) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum !:lD Mean Minimum Maximum SD 

0 Ariificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 70.720 53.8 89.8 13.169 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Con·c-% Statistic Critical 

Artificial Soil/Sedi 100 2.19755 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 157.7125 157.7125 1 

Error 261 .2637 32.65796 8 

Total 418.976151 190.37044 . 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.96700 

Disbibution Shapiro-Wilk W 0.94633 

Sample Link Control Link 
12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0296 6.72097 

F Statistic P-Value 

4.83 0.05922 

Critical P-Value 

23.15450 0.21056 

0.62539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 3:01 PM 

03-2945-9238/B 160711 psc 

CH2M Hill I 
Version 

19 Jul-06 2:38 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 27.56% 

Decision(0.05) 

Signiijcant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision (0.01) 

Equal Variances 

Normal Disb1bution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 16.44 12.685 21.126 3.6263 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical · 

Artlficial SolllSedi 100 2.70798 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 8.339276 8.339276 1 

Error 9.097596 1.1372 8 

Total 17.4368725 9.4764758 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.21318 

Disbibution Shapiro-Wilk W 0.93951 

Sample Link Control Link 

12-650S-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0134 1.25417 

F Statistic P•Value 

7.33 0.02674 

Critical P-Value 

23.15450 0.13875 

0.54757 
. 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 3:01 PM 

09-9762-8383/B 160711 psc 

CH2M HIii I 
Version r 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.46% 

Decislon(0.05) 

Significant Effect 

Decisl on(0. 05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.58071 1.90750 3.35601 0.60503 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (;Net, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.41457 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 33.68325 33.68325 1 

Err.or 134.6656 16.8332 8 

Total 168.348839 50.516449 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.85012 

Distribution Shapiro-WIik W 0.96178 

Sample Link Control Link 

12-650B-1 11 6 ·- 12-650B-1116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0975 4.82526 

F Statistic P-Value 

2.00 0.19492 

Critical P•Value 

23.15450 0.33468 

0.80592 

Comparisons: 

Report Date : 

Analysis: 

Page 6 of 9 

19 Jul-06 3:01 PM 

10-0279-3037IB160711 psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 25.83% 

Decision (0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

' 

Decision(D.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 5 18.678 12.355 24.360 4.9922 

100 5 15.007 11 .975 18.97 2.9571 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.15907 1.85955 

ANOVATable 

·source Sum of Squares Mean Square DF 

Between 0.1538847 0.153885 1 

Error 0.2640893 0.033011 8 

Total 0.41797404 0.1868959 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.65565 

Distribution Shapiro-Wilk W 0.92208 

Sample Link Control Link 
12-6508--1116 12-6508-1116 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0314 0.21368 

F Statistic P-Value 

4.66 0.06288 

Critical P-Value 

23.15450 0.63719 

0.37461 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 3:01 PM 

18-3727-5688/B 160711 psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

NIA 19.56% 

Decision(0.05) 

Significant Effect 

Dec is ion(0. 05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD . 

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.84410 0.64252 1.05398 0.15767 

Graphics 

1.(r -----J -----------· t- - ,.-
0.25 I • 

..... I • .. 0.9'. 0.2o' I 

E I 

~ O.B 0.15' I 

i I 

e I 

.J 0.7 11 O.lo' I • 
:t I 

0.6 0.05' '• 8 ~g I 

"' o.s C 0,00 ------------- ------------ -· ., ::> I .. 
0.4'. -0.05 . , s I 

~ 0.3 -0.lo' I 
I 

-0.J.5-: 
I 

0.2 I 
I 

0.1 -0.20' • • I • I 

0.0 -0. 
0 100 -2.0 -1.s -1.0 -o.s 0.0 0.5 1.0 l.S 2.0 

Cone•% Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst '.b---
-153-

Approval: ___ _ 



CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.89815 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 337.1664 337.1664 1 

Error 748.6422 93.58027 8 

Total 1085.80850 430.74662 9 

ANOVA Assumptions 

Attribute Test Statistic 

variances Variance Ratio F 3.34598 

Disbibution Shapiro-Wilk W 0.96029 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0471 11.3771 

F Statistic P-Value 

3.60 0.09424 

Critical P-Value 

23.15450 0.26894 

0.78915 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 3:01 PM 

OB-1399-8256/B 160711 psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 26.42% 

Declsion(0.0S) 

Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

Cone-•;. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soll/S 5 43.060 29.633 57 .136 12.004 

100 5 31.447 24.66 40.096 6.5624 

Graphics 

1 IS I 

i 
I 

1 I 

10-
I 

\f 1 
I 

1! I • 
~ I 

I ,:, E I 

i i ._ 5- I 

1 ci I 

'B ~ ~ 
I 

~ 1 0 
_____________ .. 

--------------C ., ::, I 
01 0- I 

~ -5 
I 

~ 0- • I 
I 
I 

0- . -10- I • I 

0- I 

• I 

0 ·15 
0 100 -2.0 ·1.5 ·1.0 --0.5 0.0 0.5 1.0 1.5 2.0 

Conc-o/o Ranklts 

-154-
000-092-101-1 CETIS™ v1.1.2revl Analyst: 3-- Approval: __ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.6763 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between · 10.75881 10.75881 1 

Error 12.0167 1.502088 8 

Total 22.7755098 12.260895 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.37760 

Distribution Shapiro-Wilk W 0.93747 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta ~~L LOEL 

100 

P-Value MSD 

0.0140 1.44140 

F Statistic P-Value 

7.16 0.02809 

Critical P-Value 

23.15450 0.18176 

0.52526 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 3:01 PM 

16-0128-8841/B160711psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.21% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05} 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-0/a Control Type Count Mean Minimum Maximum · SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.42480 2.55002 4.40999 0.74743 
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. F l""=t-=t-9 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-198 jPage 1 of l 

Co!leclor Companv Contact Teleohone No, Pro.lect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

Proiccl Dcslenalion Samnlin2 Location SAFNo. Air Quality • 45 Days 
100 & 300 Arca Component of the RCBRA - Incremental So BORROW PIT 18 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shiomcnt 
El..,-1596-1 BESRAS6520 GROUND TRANSPORT 

Shipped To Offsite Prooer-tv No. Bill of Ladine/Air Bill No. 
CH2MHil..L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original male rial to Carvallisfor MIS prepara1io11 a11d No. of Container{s) 
l I 

aliq1101i11g, page I for radioa11alyticalfractio11s to Eberlil1e, & page 2 1000g 4000g 
for chemical a11alytica/ fractio11s to Uonville. Volume 

Su:. i1cm (1) in SoiJPlauc 
Spcci:il Toxicity 

SAMPLE ANALYSIS 
Jrulruct k,ns. ASTM Ei963 ; 

Soil Ncm:,1ode 
Toxicity 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time ~i~¾~i3 ··~,;-;;~ ~t. ~;.,., ....... ~itit~ ~.'@,· ' ' ·"i,!ig ~tfij~ i~i~i, ~~i~~~It~ t~t~ji};?t,:¥.t ~Jk1~~~ ~~i;a;~{ :~:~~ §it] 
J11 K10 SOIL 5 -l ~ -CL. I t ,,cu I l - OJ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~"'is~ed B/:J"!t,ved From Date/Time ,~o o n:edBy/Stored In ,/ Datdfimc S--/w~ These marks indicate that unleu lined ou~ analytos to be included with Slrontium-89,90 -· Total Sr 
S• S..I 

I, - · IJ...,f DN.2. ~--It',,, --<) Jc •~ .,,,., //, IJ.,,, ('..fJ'7;,A J.J.,/1 17:N 
nnalys is fraction. SEa:So.llmau 

"-- These marb indicate that this is o non-:tnalysis used to properly folmll COC fonn so,,soUd 
Relinquiied-.,By/Removcd F;;;'m bl Datc/Timc Rcceived(/iy1S1ored 1n Datdfimc Contact Joan Kcssocr for any questions. $l•SIW1e 

W• Wstcr 

(!) Particle Size (Dry Sieve). D422; Moisture Content• 02216: TOC- 9060; pH (Soil)· 9045; 0 -011 

Dale/Time Date/Time A-Air 
Relinquished By/Removed From Received By/Stored In Nilrogen by Kjeldahl - 351.2; Ammonia• 350.3; IC Anions· 300.0; Percent Solids OS•ONITI Solich 

OlAONm Uqu1dt 
T• TIU\lt 

Relinquished By/Removed From Daic/Timc Received By/Stored In Datc/Iime Wl•Wipc 
L>Uqold 

t,f... I h:,7-o( V•Vqtta1ia, 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time X• Olhtt 

Relinquished By/Removed From Datemme Received By/Stored In Da~/Time 

LABORATORY Received By Title Oa1e/Time 

SECTION 

FINJ\L.SAMJ>LE Disposal Method Disposed By Datc/fimc 

DISr,i)SlTION 
...., 

BHI-Ef·011 (08/29/2005) 



r- \-:+.<ls~ 
Washington Closure Hanford CHAIN OF CUSTODYiSAMPLE ANALYSIS REQUEST RC-051-192 jPage l of 1 

Collector Comoanv Contact 'l'elcohone No. Pro.iect Coordinator 
STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround 

Proiect Dcsienalion Samolini? Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So BORROW PIT 14 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shlomcnt 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shio_pcd To Offsite Prouertv No. Bill of Ladinl!/Air Bill No. 
CH2MHll..L A0601Sl SEEOSPC 

POSSmLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP P/G 

Special Handling and/or Storage 
Uu page 3 for original malerial to Corvallis/or MIS preparario11 ll/ld No. of Container(s) 

I l 

aliq11oti11g, page I for radioa11a/y1ica/ fractions to Eberline, & page 2 1000g 4000g 
for r.hemica/ a11a/y1ical Jractia11s lo Uo11vil/e . Volume 

Sec item (1) in SoilPl""t 
Specill Toxicity 

SAMPLE ANALYSIS 
lruuuctions. ASTME.1963: 

Soil Nermtode 
To.idd ty 

ASTME2t72 

Sample No. Matrix• Sample Date Sample Time !~~ ~i~ ~ - l§jw.;-:-:.i• ··•·' . .. .:,~q;).~•'Q i~t{~ffit~] ~~~i~l ~:11-i!~~t\ ~~~~}~~ .,;;!i& .. _ ~- ,[it 
. ~~-]~ ~'\~~-'~ • f. \ Q; •• ., ... la . . - ... 

J11K04 SOIL 5-1 7 - c:>f.o \757 \ I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix • 

Dale/rime / z_5 7 Rerr !3y/Storcd In Daletr'une 5-1'f--o(, ' lbese marl.s indic:ne that unless lined out. onalyles lo be included with Slronliun1-89.90 •- Total Sr 
RratJ.Bi~ved From S.S..I 

,,., ,/) t1.A -,;~ lcX' A ,v, d.. f-,1,,,, ,AJ 1• :..nm ~t. l. /'00 analysis fracUon. S~ SftUl"nd"II S h~~ - D "- These marks indica1e that I.his is a non-analysb used lo propcrlr forrrot COC form. 50-Sotod 

Rclinqu.f.shed By/Removed F;;;;/ 1 Dale/Time !Received By/2ilornd In Dale/Time Contact Joan Kessner for any questions. SleSludf• 
WoWola 

(I) Particle Size (Dry Sieve) - D422; Moisrun, Con1enl • D2216; TOC · 9060; pH (Soil)· 9045; 0.D11 

Da1e/fime Date/Time A• Alr Relinquished By/Removed From Ree<!ived By/Storod In Niuogen by Kjeldllhl. 351.2; Anvnonia. 350.3; JC Anion,· 3QO.0; Percent Solids OS=Drum Saldi 
DL<Dnua Uqu;c1, 

Da1c/Time Da1e/Time T•Tiuur 
Relinquished By/Removed From Received By/S1ored In Wl• Wlpc 

¼ IC:,,;,'"7 - o-Z.. 
L<Uqu;• 
V• Ve,cJlllim 

Relinqui,hed By/Removed From Daterrime Received By/Stored In Dale/Time XwOlher 

Relinquished By/Removed From Date/Time Received By/Stored In Date/rime 

LADORA TORY ReceiVcd By TiUe Dale/Time 

SECTION 

FIN+l, SAMPLE Disposal Method Disposed By Date/Time 
DI1ij'PSITION 

-VO., 

BHI-E,E-011 (08/29/2005) 



P \-=t 9 3 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-270 !Page 1 of 1 

leollcctor Com»anv Contact Telephone No. Project Coordinator 
STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround 

nroiect Dcsiimation Sam1>line Location SAFNo. Air Quality D 45 Days 
JOO & 300 Area Component of the RCBRA • Incremental So McGEE RANCH RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shinment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To OITslte Pro1>ertv No. Bill ofLadinl!IAir Bill No. 
CH2MHJLL AOGOISI SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original material to Corvallis for MIS prepara1io11 a11d No. of Cont.alncr(s) 
I 1 

a/iq11ati11g, page I for radioanalyticol fraction.r to Eberline, &. page 2 1000g 4000g 
for c/1emicol analytical fractions to Uo11ville. Volume 

Sec i1cm (I) in Soil Plonl 
Special To.llid1y 

SAMPLE ANALYSIS 
lns1ruc1Ktns. ASThl E196J; 

Soil Nc11lltoclc 
Toxidty 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time >-··.·r..··1~:§1 i(f.L:~ ,t~. ~:it~i;i;~W.t ~!~iti~~ ~~~i\il*l i~lri~~~t~l1 ~{t;~i~~iii~ {{~ ~~~:~;-~1:;~:: (::.;~-;~,;~:~t. f}+l}~:Y~~ i~il);~;/if[f: 
J11K97 SOIL 5-/7-0~ 1·7 ~ 7 I l - \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix • 

~d~t?Jr, /T2 
Dotc/Tiin: c, 't 00 1;(bved By/Stored In Dace/Time :> -19'-a?,, TI1ese marks indicalA: chat unless lined ou~ Malytes 10 be included wi~, Strondum-89,90 -· Total Sr S,&11 

~--I~ .-oc.o ~ .. ~.fl_ lr/A.ll1 Al CH 2111. H-ILI <7-l :4,:; 
analysis lr:lction. S~Snhn111:n1 

"- Tiicse marks inc:tico1e lh:lt chis is a non-analysis used 10 pro~rly fonnat COC fornt S0&3dld 

Relinquished By/Removedli:romO ' _, D01c/1imc Received -/Jy1Stored In Dotemme Contact Joan Kessner for any questions. !l=SludCt 
\V•W.stt:t 

(1) Particle Size (Dry Sieve) . D422; Moisture Content· D2216; TOC • 90GO; pH (Soil)· 9045; 
O.Oi1 

Dote/rime D01e/Time A•Air Relinquished Dy/Removed Fron, Received By/Stored In Nitrogen by Kjeldahl - 3:51.2; Ammoni• • 350.3; IC Anions -_300.0: Percent Solids OS~DnimSolldJ 
Ot,,OnlmUqu!d1 
T•Tinuc. 

Relinquished By/Removed From Date/rime Received By/Scored In Dote/Time W(=Wl(I£ 

t..Uqvld 

.b(s 1&07- os v . vc:,ctGlkwl 
D>tc/nn,e Date/Time X• Olhcf Relinquished By/Removed Fron, Received By/Stored In 

Relinquished Dy/Rcn,oved From Dace/Time Recel ved By/Ston:d In Dote/lime 

LAilORATORY Received Uy Tille Dmefrime 

SECTION 

FJNA~J\MPLE Disposal Method Disposed By Da1c/Tin,e 

DIS l9r5ITlON 

BHI-E~11 08/29/2005 



Y- \~ llo 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 !Page 1 of 1 

Collector Comoanv Contact Teleohone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 37S-46SS KESSNER,JH Price Code SL Data Turnaround 

IProicct Dcsi2nalion Samoline Location r'P5),J()" SAFNo. Air Quality • 45Days 
I 00 & 300 Area Component of the RCBRA . Incremental So 1oon2at- /607-H').. RC-051 

Ice Chest No. Field Loebook No. I COA Method of Sbiomcnt 
EL-1596-1 . BESRAS6520 FEDEX 

Shio1>ed To Offsite Property No. Bill of Ladine/Air Bill No. 
CH2MHJIL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARD_S/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GfP PIG 

Special Handling and/or Storage 

Use pnge 3 for original material to Corvallis for MIS preparatio11 a11d No. of Container(s) 
I I 

a/iquoting, page I for radioanaly1ica/fractio1r.r to Eberline, & page 2 1000g 4000g 
for clremical a11a/y1ica/ fractions to Uonville. Volwnc 

S•• h,m (I) in soa PIGOl 
Spedo..l Toxicity 

SAMPLE ANALYSIS 
rnsuuction.s. ASTME1963; 

Soil Nematode 
ToJUcity 

AS'Th!E2172 

Sample No. Matrix• Sample Date Sample Time J~ ~ ~ ~~ ~ 
~.,~'},C 

~~t~!ll~~ ~1Jg$~~ ~~~ .. ~· •·-~·~~~ ~'<'· ~· . i, .~ 
' ,;-iilt,:.,, ' ·•:r.1 .C~!J . ,.._ ... . ;.,. . 
lt~ ... ~~ "f; ~~-- ;;a; i.<li:~lt'~ .. ~~ . 

J11JT6 SOIL .S-22-<.'.)~ IL/,en.. I I - o' 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

l~liCJ~,:e:B~t:,e~)t F{M r .,-I'll 
Datcrrimc J Soc> IAlJ;ed By/Stored In DatdJ'imc $'· Zt.· Oi These mmxs indicate lhat unless lined ou~ aonlyt« to be included with Strontium-ll9,90 - Tolol Sr 

S•SOcl 

· _-<.,.77_(.)~ ': //,,//u,J,,,,/ f',j./7JY/ LJ./U /.<,-!</0 
oanly,is fr.>ction. S~SaJl'nwn1 
,._ ~sc =ks indic•te that !his is • non-on>lysis used to properly (omut COC form. SO.Sc11d 

Rctinqui~d By/Removed From )/ Dntc/Timc Received l'!'ytStored In Datc/Timc Cont.tel Jo:,n Kessner for any questioos. S1-S1\ad,-e 
WsWri,er 

(I) Particle Size (Ory Sieve)• 0422; Moisnuc Content • 02216; TOC • 9060; pH (Soil)· 904S; O=OH 

Dote/Time Dote/Time A~A1r Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeldahl • 351.2; Ammonfa • 350.3; IC Anions · 300.0; Percent Solids DS=-On,m SolldJ 
D'-"Dn>mUquid, 

Dote/Time T• Tluue 
Relinquished By/Removed From Datc/Timc Rccci,ed By/Stored In Wr=Wipe 

U ll..o'7 ·oi L=UquMI 
V11V'~i cUliM 

Rctinqui,hcd By/Removed From Daremmc Received By/Stored In Dole/Time X-=Olhtr 

Relinquished By/Removed From Datc/Time Received By/Stored In Dotc/Time 

LABORATORY Received By Title Dalc/Timc 

SECTION 

FINAfL,SAMl>LE Disposal Method Disposed By Date/Time 

DISt6S1TION --BHl· EIE-011 (08/29/2005) 



Washington Closure Hanford 
Collector 

STANKOVICH, M . 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-150 !Page l of l 
Comoanv Contact 

JOAN KESSNER 
Teleohone No. 

375-4688 
Proiect Coordinator 
KESSNER, JH Price Code 8L 

Air Quality L] 

Data Turnarouud 

Prolcct Dcsienation 
I 00 & 300 Arca Componcnl or the RCBRA • Incremental So 

Samolioe Location 
116-N-3 

SAF No. 
RC-05I 

45 Days 

Ice Chest No. 

Shioucd To 
CH2MHILL 

POSSJBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EL-1596-1 

Offsite Prooertv No. 
A060l51 

Prcsen·ation 

Type of Container 

U.\"e page 3 for origi11al material to Corval/isfor MIS preparatio11 mid 
aliq1101i11g, page I for radioa11alyrical Jraction.r 10 Eberli11,:, & page 2 
for 1·/rcmiral mraiytirnl frai-timu '" Lio11l'ilfr. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11JV2 SOIL 

I COA 
BESRAS6520 

Nu1u: 

GIP 

I 

1000g 

Sc~ hem (1) in 
Spcdol 

Jnuructions. 

Nnnc 

PIG 

I 

4000g 

Soil Pl~III 
To:,.kily 

ASTM E1963; 
Soil NcuutOUc 

To~icity 
ASTM E2172 

Method of Shiumcnt 
GROUND TRANSPORT 

Bill of Ladinl!/Air Bill No. 
SEEOSPC 

( 

'. ; ··~. •,• .· 
.. .. : .·. : .. , .. ~·.. ·-···. . . 

CHAIN OF POSSESSION Algn/Print Nam~ - SPECIAL INSTRUCTIONS 
I-R-~--=,~.:..h.:..c,tlf1j__:.:..y/...:...:.....::v.:..c:..d:..F:..r::om.::..:._;_:__..:..... __ D_al-c/T-ime--/-7_/_L)...,....,..~--,c"°·t,~'.(.:::dm--/S--:Jh,d-l-,.,"'1./l-.-?/)--

11
--n-, -trt-1 --.,/,<;r/,c,;-,..._/;_:_/1)_(""1 . 11,cJc mnrks indicate U»l unlcu lined 0111, nnnly1es lo be included wid1 SD·on1i11111-89,90 •• To1nl Sr 

J 1 --1.. .,,. .. A"'.\...._ //t lf i I '// 4 o.n;i1yslJ (rncdon. 
CC- .,, :·\ Jl IV V1/ '_;. 7 ,,;. -2.'2 -.:.t i,-(., · ,i I';; ,, L.:> j} •~ l11ese m:u-1.:s indicale 1hnt this is a non-an:d,v,is 11,ed 10 prop.:rly fonn11 COC fornL 

Rclinqdi,hcd Dy/Removed Fro~, J ' Dnte/T'imc Reeef By/Stored In f D.ul:ITimc / /-'.J.Q Contact Joan Kessner for any q11es1ions. 

Relinquished Ily/Removed l'rom 

Relinquished Ily/Removcd From 

Relinquished Dy/Removed l'rom 

Relinquished Dy/Removed f'ron1 

LABORATORY 
SECTION 

FIN~SAMPLE 
DI~OSITION 

Rcech•cd Dy 

Di.,posal Method 

BH 1·¥·011 (08/29/2005) 

Dnle/Tin,e 

Dale/lime 

Oa1cm,nc 

Dn1e/Ti1nc 

Received By/Stored In Dnterrime 

Received By/Stored In DMeffime 

Received By/Stored In Daterrimc: 

Received By/Stored In Da~mmc 

Title 

(I) Particle Size (Ory Sieve) . D422: Moi,ture Con1ent • D2216: TOC • 9060; pH (Soil) • 904S; 
Nitrogen by Kjeld:1.hl - JSJ.2; Ammonia· JS0.3; IC Anions· 300.0: Percent Solids 

Date/Time 

Disposed By 0 ;11c/Timc 

" .... . , . 

-/ 

Mnuix • 

S•S.,11 

$0111:S.\jlJ 
S1-SluJfit 
W•\\';,tcr 
O•Oil 
,\•~tr 

. ., 

DS•Otutl S..iidl 
OL:iDnlm Liquid• 

T•T1.1Juc 
\Yl•Wipt 

L-t..K1wJ 
V• V1i:cu1K.'a 
:{%.O lhl1' 



I- IZ"J-1 
Washington Closure Hanford CHAIN OF.CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-210 I Page 1 of 1 

Collector Comoanv Contact Teleobone No. Project Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround 

Proicct Desienation Samolinl! Location SAFNo. Air Quality D 45 Days 
l0O & 300 Area Component of the RCBRA - Incremental So 600-23 RC-OSI 

Ice Chest No. Field Lo2book No. I COA Method of Shiorncnt 
EL-1596-1 BESRAS6S20 GROUND TRANSPORT 

Shioocd To Offsite Prooertv No. Bill of Ladinr!/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None NC1nc 
Preservation 

Type of Container 
GI? PIG 

Special Handling and/or Storage 

U,tl! page 3 for original material lo Corval/i:rfor MIS preparation and No. of Container(s) 
I I 

aliq11oring. pag~ I Jo,· radioanalyrical fractio11s lo Eberline, & page 2 1000g 4000g 
for chemical analyriralfrac1ion.110 Limivi/le. Volume 

Sec hem (1) in SoilPl:ml 
Speclol Toxicity 

ln.stn,ctions. ASTMcl9GJ: SAMPLE ANALYSIS Soil Ncm::node 
Tolic:ity 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time ~~~~1-g~u ~::(~1i;t~~ )~{!~~i~~ }1JfqJ~ .(~((~1t }~~~ 
.!-:,,:~ :i~· .... -~~-~ • i~,%~0i:~ti ~t'~t}~ -~:~-~:~\.-..:·~\:f :i?~ t~~\i.;~'11:ft~~ .:/;llt}t.lfif 

J11K22 SOIL S -23-0(,,,, L~oo I I ·- I 

CHAIN OF POSSESSION /~o-S Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rcli~VJ~~ 
Date/rime~ R;~;cd By/Stored In Da1c/I'imc S· 2..</·4 These m.irk• indicate that unlen lined out. onolylcs to be included with S1tontium-89.90 •· Total Sr 

Si:Soil -ro ,1a;i..,. s--z~ -co ,;,,,. IL. I.I. _I f"LJ.?,,,, tJ./1 j n:~, n11::alysis fr:,cticn. SE-S,t,Jlt~r.t 

"- These nwks indico1e th>< this i• o non-an~lysi• used to pn,pcrly fom,at COC fom,. SOi:Salld 

Relinquishld Dy/Removed r=rom /JI 061errirrc Received y/Slored In Dole/Time Contact Joan Kessner for any queuiom. SleSIU1.11e 
w - w~1c1 

( I) Particle Site (Dry Sieve) - D422; MoiSlurc Cootenl • D2216: TOC - 9060; pH (Soil) · 9045; o.o;I 

Dote/rime A,.Alr 
Relinquished By/Removed r=rom Date/Time Received By/Stored In Nitrogen by Kjeldohl • 351.2; Ammonia - 350.3; IC Anions - 300.0; Percent Solids OSs DNmSdida: 

Dt..=-On,m liquid, 
TaTi11ue 

Relinquished By/Removed r'rmn Date/Time Received By/Stored In Datc/Jimc WlaW,pc 

o"' 1bc>7 - oC:. t-LI11uld 
V• Vott c11tlon 

Relinquished Dy/Removed From Dalc/fimc Received By/Stored In Da1e/limc X-=Olhr:r 

Relinquished Dy/Removed r=roni Datc/fimc Received By/Storcd In Dote/Time .,. 

LADORA TORY Recei ved By Title 0 :11cfrimc 

SECTION 

FINA~'>AMPLE Disposal Method Disposed By D:,tctrimc 

DIS~SITION 
..., 

BHl·EEj-011 (08/29/2005) 



Washinfton Closure Hanford 
Collector 

STANKOVICH, M. 

CHAIN OF CUSTODY/SA:MPLE ANALYSIS REQUEST RC-051-98 · I Page l of l 

Comnanv Contact 
JOAN KESSNER 

Teleohone No. 
375-4688 

Pro.iect Coordinator 
KESSNER,JH Price Code 8L 

Air Quality O 

Data Turnaround 

Proicct Desienation 
I 00 & 300 Area Component of the RCBRA - Increment.al So 

Samnline Location 
UPPER RIPARIAN #11 

SAFNo. 
RC-051 

45Days 

Ice Chest No. 

ShiuuedTo 
CH2MHlll 

POSSffiLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Lo2book No. 
EL-1596 

Offsite Proncrtv.No. 
A060l51 

Preservation 

Type of Container 

Usl! page 3 for origi,ial marerial to Corvallis for MIS preparario11 and 
a/iquoti11g. page 1 for radioa11aly1icalfroctiom to Eberli11e, &page 2 
for chemical a,1a/yticalfractio11s ta Uo11villt:. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J11JH7 SOIL \\sq 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

SU ;,cm (I) in SoU Pion, 
Special Toxiclly 

lnsU'\lc1ions. ASTMEl963; 
Soil Ncmo.'Oue 

Toxicity 
ASThlE2172 

I 

Method of Shlumcnt 
GROUND TRANSPORT 

Bill of Ladin2'Air mu No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

~
.--
0
r-;;-· -,e-d,B-y~---------D-a-te/T-imc_-_ --,..A..-)_0_..,R_e_c_el-ve.::d:_B_y_/S-to_re_d_ln ____ ___ Da_tc/Ti-rmc--S-:---3cl-•-_,,-f,,-; ' These marks indicate that unless lined out, analytes to be included with Strontium-89,90 •· Toral Sr 
I qm~ef.i7Jf7 ·".fd,~ . ,..,,_ V't) ,/7 II /j,. 1Ulaly•isfn>etl0<1. ' 

Y\.J r A<VJ<YI <' -:l. 0 Olh N/p_,",._ "· /I~.., l<lf .l:J.H" ,.::,r, : = A_ These mru-.ks indlc.i1e that this in non-onalysis used to properly fol1Jl3t COC form. 

RelinqGished By/RemovcJ.Fronl/ I-. D~1e/Timc Reccived1ly/Srorcd In Datelfime Contact Joan Kessner for any questions. 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LADORA TORY Received By 
SECTION 

FINA\.,SAMPLE Disposal Method 
DIS~ITJON 

BHl-EEj-011 (08/29/2005) 

Date/Tim: Received By/Stored In 

Date/Timc Received By/Stored In 

Received By/Stored In 

Received By/Stored In 

Date/Time 

Date/T"une 

Date/Time 

Date/l'ime 

Title 

(I) Particle Size (Dry Sieve)· D422; Moisture Content· D2216; TOC • 9060; pH (Soil) • 9045; 
Nitrogen by Kjeldahl • 351.2; Ammonio - 350.3; IC Anions - 300.0; Pcn:cnt Solids 

Date/Time 

Disposed By Date/Time 

Matrix• 

S-Sclt 
S~1rnan 

So-.5aid 
.SI.Stud1e 
Vl • W1ltr 
0,,.011 

-

Ac Afr 

OS:1Dn,ms.:ilhJs 
DL-Orwn Uq!Udl 
T•TinUE 
Wf• W,p, 
t...Uqukt 
v.v .. ,~ta11cn 
X•Otltcr 



Ft~53 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 !Page 1 of l 

:ollcctor 
STANKOVICH, M. 

Comoaov Contact 
JOAN KESSNER 

Telcohone No. 
375-4688 

Pro.iect Coordinator 
KESSNER,lli Price Code 8L 

Air Quality O 

Data Turnaround 

'roicct Desil!nation 
100 & 300 Area Component of the RCBRA - Incremental So 

Samolinsz Location 
BORROW PIT 24 

SAFNo. 
RC-051 

45 Days 

ce Chest No. 

ihioocd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field L<lebook No. 
EL-1596-1 

Offslte Prooertv No. 
A060151 

Preservation 

Type of Conuiner 

Use page 3 for;tJrigi110I material to Corvatli.r for MIS preparation aJJd 
aliq11oti11g, page I for radioa11a/y1ical frac1io11s to Eberline, &: page 2 
for clicmical a11a/ytica/ fractions to Lionville. 

No. of Container(s) 

Volume 

•· 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Dale Sample Time 

J11K16 SOIL 1533 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

Steitetn(l)in SoU Plant 
Spcci~~ . To•ldty 

frutructj,oftl. ASTMEl963: 
Soil Nematode 

ToxK:ilt 
AS1M E2172 

I 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill of Ladine/Air Dill No. 
SEEOSPC 

CHAIN OF POSSESSION · Sign/Print Names , SPECIAL INSTRUCTIONS- ·• · · · · · · ··· · -· -· ..... · -ir-
0
,-,u~is-h-ed'--HB)-"'-~-•--ve.:..d __ F-,'-om..;...._..;.... __ D_n_tc/T_l_n_,c_:5".,,,.._-~-,-...c:.,..'1e-=-:,c-~·-••-'eecd:..B-y-/-St_o_rc..,·d-l-,1-------D-,t-•rT-:"."i=--;,r 5--= 3•(?-:~;::;i. ' These morks indie,1e tlm unlcu lined oul. onalytcs to be included wilh S1ro111ium-89.90 •· Totnl Sr 

,fl) 
1 

, , , .,,,- {::> d / ,- 1 /},;y_- Jj,_ //, ,;J/ ,,.. , 1,,,., w, , 1 o=, :S'ij analysis fr.1c1ion. 
L~t::2:_f .,.~,.;f!,1 J!.eJ.YJ.__.jl;L1£11.lll--(.!,J)iJ_' M:}'.:L!-Ol......--~::,_.Q_ ~!,_-.,:l__J,111.,lt..(;~Ait.'4-·-..,&~:!;:!:~~ "~;___'--1-f~::!,.: -~Gd.::!..' '-'H!::!..,l~Ll.~-~ ,._ These m.vla indieote thot this is • non-onnlysis used 10 properly f onnat COC fllrT}1. 
telin~u~ed Jly/Removcd Filam ) / Dote/Time Received ey/s1ored Jn Date/Time Contact Jo•n Kessner for nny questions. 

!elinquishcd By/11.en10vcd fron, Dn1e/Tin1e Received By/Stored In Date/Time 
( J) Particle Size (Dry Sieve) • D422: Moisture Contenl • D2216; TOC - 9060: pH (Soil) • 9045; 
Nivocen by Kjeldohl . 351 .2; An1monia • 3S0.3; IC Anions • 300.0: Pcn:cnl Solids 

\elinquished By/Re1110vcd Fron, 

telir.quished By/Removed From 

telinquishcd By/Removed From 

LABORATORY 
SECTION 

FINAL~MPLE 
DlSP~iTION 

Received lly 

Disposnl Method 

at-1J-EE-b1 I (08/29/2005) 

0;11cffimc 

Date/Time 

Dtt1e/Timc 

Received By/Stored ln o,1e/Time 

Received By/Stored In 
.. DacefTin1e ,, 

Received By/Stored In D01e/Time 

Title D:11c/lime 

Disposed By DMcffime 

S.Sutl 
$E:= k.itlrc'UI 

SO,Si.•111 
Sl•SIW~~ 
w.w>r....-
0-0,1 
A•Alr 

-~ I 

OS•Orutn S-~ld.c 
Ol.,,i0n.l1n L111ut~, 
T•1io1,1c 

\V1•\\'il"'I' 
l.-~NJ 
Y• V11.,-<1~t ._., 
X•Oil1cr 



\=' t8 S9 . 
Washington Closure Hanford CHAIN OF CUSTODY/SAIVIPLE ANALYSIS REQUEST RC-051-264 ! Page l or l 

Collector 
STANKOVICH, M. 

Comoanv Contact 
JOAN KESSNER 

Tcleohonc No. 
375-4688 

PrQlect Coordinator 
KESSNER,JH Price Code SL 

Air Quality D 

Data Turnaround 

Proiect Desienatlon Samolin2 Location 
JOO & 300 Are.i Component of the RCBRA - Incremental So VERNITA UPRIVER ON SOlITH SIDE 

SAF No. 
RC-051 

45 Days 

Ice Chest No. 

Shiooed To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/OJ Storage 

Field LoebookNo. 
El.rl596-1 

Off'slte Prooertv No. 
A060151 

Preservation 

Type or Container 

Use page 3 for origi11al material ta Corvallis for MIS preparatio11 and 
aliq11oti11g, page J f or radioanalytica/ fractiollS to Eberline, & page 2 
for chemical 011aly1ica{frac1io11s to lion ville. 

No. or Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J11K79 SOIL 
, 

Nooe 

GIP 

I 

1000g 

I COA 
BESRAS6520 

Non( 

PIG 

I 

4000g 

Scc i<cm(I J in Soil Pl:>!11 
Special To,:icity 

lrutn1c1loru. ASTME196J: 
Soll Nemolod<: 

Toxielly 
AS'IM E21TI 

Method or Shioment 
GROUND TRANSPORT 

Bill of La dine/Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

l
~----~--------- -0-,-,e-m_une _ _ l y-~-.)--Re- c-ei_v..:ed'-B- y-/S_l_or-ed_ l1l ___ }. --. ---0-.-,e/T-ime--~----~-c,-,-q:.:--1 These mo.rks indica1e l!l:lt unless lined ou~ o.nalyte• lo be included witl, S1rontium-89,90 •• To1al Sr 

shed Y !vf~ FJE,_ S 2 / _ . I\ IJ. onolysis tmcuon. 
1 /'J lAA 7-0/\/JO - ~'-' -c:> '+' II J,.. t- ,.,, II.. "" fl ~'2..111\. ~+IU... Ju '. 4"i A - Toc.se marks indie.1te lhatihis is a 0011-aoalysis used to properly format COC form 

RelinqGished By/Removed ~rom ~ / Conl:lCI Joon Kessner for any questions. Date/Time Received ~cored lo Date/Time 

Relinquished By/Removed From 

Relinquished By/Re"loved From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LADORA TORY R eceived By 
SECTION 

FINAJJiAMPLE Disposal Method 

DIS~SITION 

BHI-EEj-011 (OB/29/2005) 

D01emme !Received By/Stored In 

D>1c/Time Received By/S1~rcd In 

D01e/Time Received By/Slored lo 

Date/Time Received By/Stored In 

Dale/Time 

D•te/liru 

Om/Time 

Dole/lime 

Title 

(I) PDrt icle Siu: (Dry Sieve) . D422; Moisture Content• 02216; roe - 9060; pH (Sail) • 904.5; 
Ni1rogcn by l<Jeldohl . 3.51.2; Amrnowo • 3S0.3; IC Anions • 300.0; Percent Solids 

D•te/Time 

Disposed By Oatc/Tin,c 

Matrix" 

S•Sotl 
SE=Scdunau 
SO:Solid 
.SI-Sludcc 
W •WS!cr 
O-Oil 
A•Alr 
OS•Ontm Sclld.1 
Ol,& On11nUq1Jldl 
T•Tiuuc 
Wl • Wlpr 
t-U quld 
V•Vc1,'do,ion 

X• 0 1tKt 



I~ I/} -:z., 
Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0Sl-186 I Page l of l 

Collector Comoanv Contact Tcleobonc No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

ll'roiect Desienation Sa.moliru!: Location SAFNo. Air Quality • ·45 Days 
I 00 & 300 Afe:J. Component of the RCBRA - Incremeot.al So BORROWPIT9 RC-051 

Jee Chest No. Field Lo2book No. I COA Method of Shioment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shiooed To OfTslte Prooertv No. Bill of Ladiru!/Air Bill No. 
CH2MHI1.L A060ISI SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None Nt111c 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
Use page 3 for original mare rial to CorYallisfar MIS pupa ration and No. of Containcr(s) 

1 l 

a/iq11oti11g, page J for radioana/ytica/ fractiollS to Eberline, J, page 2 1000g 4000g 
for cht!mical analytical fractions lo Lion ville. Volume 

Sec item (I) in Soil Plant 
Spcml Toxicity 

SAMPLE ANALYSIS 
lo.structioru. ASTMEl963; 

S,,il NemA!Ode 
TolUl:hy 

AS"IM E2J72 ~-~ ~jl ~~ ~=. ~~ :-1 • "J ' 
···:-.:.,-. . ';!! 

~~·~ Sample No. Ma1rix • Sample Dale Sample Time . . ~ . .; .-·· ~ · ·' . ~ - ~~-:..!.. 

J11JY8 SOIL 5-3t0 .-dl, /7~~ I I -'-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R'J:Jt,e~iJ/4--=: DatcfTime /7~.?J Received By/Stored In _/ Date/lime S"·:3''1·Cja • Tbese marks indicate lhat unless lined ou~ ;uialytes to be included wilh Slrontiwn-89,90 •• Total Sr 
S•Soll 

I C{ . r/ f (J,/')fJ,,I) _111j -2-LJ-o /;, A()~:..·- I I I I. c.H?."1. /.llll I ftt.:>o 
-=ly•I• Cruction. SE-Sedman 
"- These marks indicate lhat this is a non-analysis used to properly format COC fonn. SO:Sdld v ., u, Date/Time Received .ijt/Storcd In Date/Time Contact Joan Kessner for any questions. Sl=SlodJt Relinqwshed By/Removed From 

w- wa1er 

(I) Particle Siu (Dry Sieve)- D422; Moistute Content· 02216; TOC • 9060; pH (Soil)· 9045; 
0-0il 

Dnte/fime Date/Time A•Air Relinquished By/Removed From Received By/Stored In Nilrogen by Kjeldahl - 351.2; Ammonia• 350.3; IC Anions - 300.0; Percent Solids OSzOrvm Sdidt 
DL-OrumUquidl 
T• TIUIM 

Relinquished By/Removed From Ihle/Time Received By/Stored In Date/Time 
tJ:r-f/,o?-10 · Wl• Wlpt 

L,,Uquld 
V•VcJCUllon 

Relinquished B y/Rcmoved From Dare/Time Received By/Stored In Date/Time X=01h.cr 

Relinquished By/Removed From Dnte/I'ime !Received By/Stored In Dale/l""imc 

LABORATORY Received By Tille Date/Time 

SECTION 

FIN:;SAMPLE Disposo.J Method Disposed By Date/Time 

DIS SITION 

BHI-E~~011 (0B/29/2005) 



Washington Closure Hanford 
Collector 

STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 jPase l of 1 
Comoanv Contact 

JOAN KESSNER 
Tclcohonc No. 

375-4688 
Proiect Coordina tor 
KESSNER,JH Price Code SL 

Air Quality O 

Data Turnaround 

Proicct Designation 
I 00 & 300 Arca Component of the RCBRA - Incremental So 

Ice Chest No. 

Shioocd To 
CH2MHILL 

POSSIDLE SAMPLE HAZARDS/REMARKS 

NONE 

Special HandJing and/or Storage 

Samollm! Location 
300-44/6 l 8-4 

Field Loebook No. 
E~l596-l 

Offsitc Proocrlv No. 
A060ISI 

Preservation 

Type of Container 

U.ir page 3for original material rn Cnn•al/i.rfor MJS prcparatio11 cu1d 
aliq11ati11g, pngt! J for radioa11alytica/ frn/'lirm.1· to Eber/int!, & page 2 
fol' chemical aimlytirnl fra1·1irms w Uom•mi:. 

No, of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Dale 

J11JX0 SOIL 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

N«mc: 

PIG 

I 

4000g 

Sec i1cm (I) in Soil Pl:1111 
Spc<:ia.l To;(i1;ily 

lnsiructions. ASTM £1963: 
Soil Ncnt:JILlllc 

To.-:icity 
ASTM E2172 

SAFNo. 
RC-05 1 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill ofLadine/Air Dill No, 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
Relinquished By/R_,s;mo~<>m - Dnterrimc / ;::>.3:::) Recci.,cd BytS1on:d In 
Ff-7,A ~-17,#'_// h,1 7 %1/>1' /4-.--C::.-clY~ ,/fl,.,,~ ,-.,-

Datef!ime O ·S -Ov ' Thc~e m>r~s indicate that unless lined 0111, analytes 10 be included with Stronlium-89,90 - Tolal Sr 

l, I 1 /, , ./.,., , , , ..- annlysis froc1,on. , 

ReLinqui§Hcd By/Removed f-rom V _,.. U l1.itcfl'ime Received By/Storctf In 

Relinquished By/Removed Fronl 

Relinquished Dy/Removed From 

Relinquished By/Removed From 

Relinquished By/Rc111oved r-rom 

LADORA T ORY Received Dy 
SECTION 

Dotc/Tin,c Received By/Stcnd In 

Dalc/Tin>c Received By/Stored In 

Datc/Tin,c Received By/Stored In 

Oatc/fin'C Received By/Stored In 

' u ,,.Ll't,i'.1/d c_ -~n'IU II.I- -'I. ,.__ These m>rks indicate tl101 this i, o non-onolysi• used lo properly fom1.1t COC fonn. 
Thuc/Timc Contact Joan Kessner (or nny questions. 

Dalell"imc 

Date/Time 

Doteffimc 

Dntcmme 

Tille 

(I) Particle Size (Dry Sieve) - D422; Moistut-c Conlenl- D2216: TOC - 9060; pH (Soil)· 9045; 
Nitmgen by Kjeldahl - 351 .2: Ammonia - 350.3; IC Anions• 300.0; Percent Solids 

3G-lb07 ~ I ( 

Dnte/Tin1e 

45 Days 

Matrix• 

ScSnil 

SOd\.olld 

s 1sS1uJxc
W • W~1« 

A•A1r 
DS•OrumSoliJ, 
Ot.-Drvn1 U4U1Jt 
T:.Tifluc 
Whs\Vire 
LclaquiJ 
V• ve,i:1itlul 
x .. o.11cr 

Fn,;.il, SAMPLE Dlspo-"'I Method 
D~OSITION 

Disposed By Do1e/Tin,c 

BHl-~E-011 (0812912005) 



Table 2: Bluegrass Chronic Test Results for Washington Closure Hanford 

E, statlstically significant difference from lab control by use of Equal Vartance I Two-Sample Test 

ns Indicates a non statistlcally significant resutt: ,. indicates statistically significant at alpha (p) = 0.05; - , indicates no stallstical test performed. 

Average Average 
Bluegrass Signlficantly Significantly Significantly Above SlgnificanUy Above Significantly 

lab 10: 
14 day dUferenl Bluegrass different Bluegrass diHerent G<ound different Ground different Average Rool 

Sample Number: Germination compared lo Average compared lo Average Root compared to Shoot Mass compared to Shoot Mass compared to Mass 
Endpoint Lab Control? Stem Height lab Control? Length Lab Control? (Wei) Lab Control? (Ory) lab Control? (Wei) 

1%1 Imm\ Imm! ,_, , __ , 
'-"' 

Tests Initiated on June 7 2006 

Laboratory Control 96 -- 77.8 - 103.0 -- 24.4 - 4.41 -- 18.7 

BG1607-01 J11K10 96 ns 65.8 Es 66.6 Es 16.5 Es 2.70 Es 16.1 

BG1607-02 J11K04 92 ns 68 .6 ns 72 .4 Es 19.3 ns 3.01 Es 22.0 

BG1607-03 J11K97 60 Es 42.0 Es 41.2 Es 9.4 Es 1.49 Es 5.4 

BG1607-04 J11JT6 76 E s 54.5 Es 41 .4 Es 10.8 Es 1.50 Es 10.7 

BG1607-05 J11 JV2 44 Es 71 .2 ns 47.7 Es 16.9 Es 2.24 Es 17.7 

BG1607-06 J11 K22 100 ns 59 .1 Es 48.6 Es 11 .7 Es 1.53 E s 10.9 

BG1607-07 J11 JH7 96 ns 55 .8 Es 51 .2 Es 14.4 Es 1.75 Es 12.4 

BG1607-08 J11K16 80 E s 61 .8 Es 51 .5 Es 15.6 E s 2.29 Es 9.5 

BG1607-09 J11 K79 88 ns 61 .3 Es 54.7 Es 14.0 Es 1.92 Es 11 .7 

BG1607-10 J11 JY8 80 ns 63.1 Es 73 .0 Es 13.8 Es 2.34 Es 10.0 

BG1607-11 J11JX0 92 ns 70.0 ns 70.7 Es 16.4 Es 2.58 Es 15.0 

---------

Average Average 
Signif.cantty Significantly Total Mass Significantly Total Mass Significantly 

ditferent Average Root different (Shoots+ different (Shoots+ different 
compared to Mass compared to Roots) compared to Roots) compared lo 
lab Control? (Dry) Lab Control? {Wet) Lab Control? (D,y) Lab Controf? 

Ima\ ,_, /ma\ 

-- 1.09 -- 43 .1 -- 5.50 --
ns 0.94 ns 32.6 ns 3.63 Es 

ns 0.83 Es 41.4 ns 3.84 Es 

Es 0.38 Es 14.8 E s 1.87 Es 

Es 0.53 Es 21 .5 Es 2.03 Es 

ns 0.47 Es 34.6 ns 2.71 Es 

Es 0.84 ns 22.5 E s 2.37 Es 

Es 0.45 Es 26.8 Es 2.21 Es 

Es 0.50 Es 25.0 Es 2.78 Es 

Es 0.73 Es 25.8 Es 2.65 Es 

Es 0.57 Es 23 .8 E s 2.91 Es 

Es 0.84 Es 31.4 Es 3.42 Es 




