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INTRODUCTION 

CH2M H1l.L conducted acute screening bioassay tests using the nematode ( Caenorhabditis 
elegans) on soil samples provided by the ELR Consulting for the Washington Closure 
Hanford project, Richland, Washington. The tests were conducted from May 31 through 
June 1, 2006. 

METHODS AND MATERIALS 

TEST METHODS 

· The chronic test methods were performed according to: . Standard Guide for Conducting 
Laboratory Soil Toxicity Tests with the Nematode (Caenorhabditis elegans), AS'IM E 2172-
01 (2001). 

TF.ST ORGANISMS 

The nematodes used were obtained from CH2M HII..L's in-house cultures and were age 
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and 
maintained during culturing, acclimation, and testing as prescribed by the AS'IM protocol. 
The test organisms appeared vigorous and in good condition prior to testing. 

CONTROL SOIL 

The control soil used in the tests was 70 grade silica sand. 

HYDRATION WATER 

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water. 

TEST CONCENTRATIONS 

The concentrations tested in the nematode test were 100 percent test sample with control soil 
alone for the control. For the nematode test, 30 organisms per concentration were used with 
three test chambers per concentration and 10 organisms per chamber. 

SAMPLE COLLECTION 

The soil samples were collected from May 16 through 22, 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. 
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SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

C1ientID Sample Sample Nematode Analytical 
Date Location testSDG LabSDG 

Jl1K97 05/17/2006 McGEE RANCH BN1599-0l Fl793 
JllJT6 05/22/2006 1607-H2 BN1599-Q2 FI816 
JllJV2 05/22/2006 116-N-3 BN1599-03 Fl886 
JllKI0 05/16/2006 BORROW PIT 18 BN1599-04 F1779 
JlIK04 05/17/2006 BORROW PIT 14 BN1599-05 F1788 

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. Ali test chambers were allowed to equilibrate at test 
conditions for seven days prior to test initiation. 
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. TEST INITIATION 

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

TEST TERMINATION 

Tests were terminated after 24 hours. The contents of the test chambers were added to a 
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to 
suspend the nematodes into the Ludox solution. · The tubes were then centrifuged to 

. concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit 
for 15 minutes. The petri dish was then placed under a dissecting microscope and the 
nematodes were retrieved and inspected. The recovered test organisms were recorded as 
alive (responded with independent movement to tactile stimulation) or dead. Missing or un­
recovered test organisms are scored as dead· during data analysis. 

TEST ACCEPTABILITY CRITERIA 

The test must meet the following two test acceptability criteria !O 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 BIOASSA YS 

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 
nonnality or homogeneity of variance necessary for Equal variance t Two-Sample Test could 
not be met, Unequal Variance t Two-Sample Test was used to analyze the data. 
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RESULTS AND DISCUSSION 

ACUTE RESULTS 

Table 2 summarizes the survival data for the nematode acute test initiated on May 11, 2006. 

Table 2 
Caenorhabditis elegans Results 
Test initiated on May 11, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 93.3 100 
JllK97 90.0 90.0 
J11JT6 76.7 1 83.3 
JllJV2 63.3 a 80.0 
JllKlO 76.7 1 86.7 
J11K04 96.7 96.7 

1 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 sw;vival in the Jl lK.97 
and J11K04 samples when compared to the control. 

The nematode results indicated a statistically significant reduction in survival in the J11JT6, 
J11JV2, and Jl lKlO samples when compared to the control. · 

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

Test temperatures remained at 20±1 °C. The tests proceeded without intenuption or incidents 
that could have affected test results. 
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----- - - - - - - - - --- - - - -

REFERENCE TOXICANT TEST 

. The results of the reference toxicant test conducted in May with cupric chloride indicate that 
the test organism~ were within their respective sensitivity range based on EPA guidelines 
(EPA 1994). The LC50 value and control chart limits are listed in the table below. 

Table4 
Chronic Reference Toxicant Tests (u2'L) 

Species (test) LCQI Control Chart Limits 
Caenorhabditis elegans (survival) 110 41 to 125 

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 boratory Manager or a 
designee, as verified by the following signatu~ 

- 7 -



APPENDIXA 
RAW DATA SHEETS -
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CHM Hill TOXICITY TEST ORGANISM AND WATER QUALITY DATA 

Client _______ __,;.E;.;.L....;;R;...;..._-_W'-as~hingt_' """'""'o"""n_C_l_o_sur_e_H_anf•_o'"'"r....,d ______ _ 
Contact ______________________ Technician 

· Test Initiation: Date 5 -:3 ( .... 0 l, 
~ 

Test Termination: Date (p -1- 0 k? 

Test Species/ID Caenorhabditis elegan., I Nern O t S° 
I 

Sample Information 
Total Residual Ammonia Hardness Alkalinity 

Sample ID Field Collected <;:hlorine (mg/I) NH1-N mg/I as mg/I as . 

Number ID Date Time 
h h 

RReivtd /oeeblor. 
mg/I CaCCJ, CaCCJ, 

BN1599--0l JllK97 ;-11-(1'1 - - I - - - -
BN1599.{)2 Jl!JT6 5-21 ·0~ - - I - - - -
BN1599--03 Jl1N2 S"-~·olo . - - I - - - -
BN1599.{)4 JllKl0 S-11,-1)\. - - I - - - -
BN1599.{)5 JI 1K04 t;"-17-01.. - - I - - - -

I 

I 

I 

I 

I 

I 

i 
I 

Hardness Alkalinity Initial 

Dilution Water ID# mg/las mlVI as pH 

CaCO3 eaco, 

Milli-Q equivalent Water NA 0 0 NA 

1 -

I 

I 
Test ID# ID# ID# ID# 

Species Nern b,,c; 
Information Acute 

Organism Age at 4davs 
Initiation -

Test Container Size 15 mm petri 

Test Volume 2.33 g dry wt. 

Feeding; Type none 

Amount -
Aeration: Began none 

Amount -
Matrix NOA 

Acclimation Period 4 days 

Test Location #7 

Organism Source In-house 

Size (mm) - - - -
Loading Rate - - - -
Comments: 0 Indicates the following action was taken, ( D Indicates action not taken): 

Water Quality Meters Used/ID# 

Dissolved Oxygen #2 pH #3 Conductivity #2 



ClfMH/lJ_JODE TOXICITY TEST SOIL QUALITY AND TEST CllAMBER ASSIGNMENT DATA 

Client _...:E:::L:::.R:...-_W:.:..:::as::.:.h1::.:·n,.gt=on:.:..=C=-=lo:.:..:su::e.re,:..;H:..:.a:.:.n:::fo::.:.rd=----
Sample Description ____ .;;..;se;.;.e.;;;.b_el __ ow ____ _ 

Test Specii Caenorhabditis elega11s ID#: Nern O I S:: 

Lab ID Soil pH Soil % Moisture 
Ohr 24hr 0 hr 

Lab Control 7. I 

BN1599-01 -, . ~ 
BNl599-02 ( I 9:, 

1, Cb 
I 

BN1599-03 

BN1599-04 7.~ 
BN1599-05 7 ,'1 

-

Chamber 
Lab ID Field ID Replicate # 

Lab Control Silica Sand A 10 

Lab Control Silica Sand B 12 
Lab Control Silica Sand C 18 

BN1599-0l JllK97 A l 

BN1599-0l Jl 1K97 B 9 

BN1599-01 JllK97 C 5 

BN1599-02 Jl 1JT6 A 15 

BN1599-02 Jl 1JT6 B 17 

BN1599-02 JlIJT6 C 11 

I BN1599-03 JllN2 A 3 
I-

Jl 1JV2 o BN1599-03 B 7 
1 BN1599-03 Jl 11V2 C 8 

Tech. 
Time 

o Hrs N 'J' 24 Hrs t-J j 
0 Hrs O ~ '-{ ~ 24 Hrs Ir 30 

Soil Temperature ('C) Comments: 
Ohr 24hr 

Beginning;Date S ~3\-o l.o 

Ending, Date (p - \-0 ~ 
Time 1)'31.{S 

Time {13b 

\q. ~ 7.\,9_ Each test chamber has 2.33 ir drv wt. soil+ 0.93 ml Milli-O water (40% of drv wt.). 

\C,.oo ?~( -9 Samples hydrated 7 days prior to test initiation. 

l °' . B t l.'1 
-~ 0 l_\ .·\ .. 
l .. -<:::> All test soils were dried during sampling process. 

l q. ~ -il .°1 
l C(. l'.o 7 .\ .~ 

Chamber Chamber 
- Lab ID Field ID Replicate # Lab ID Field ID Reolicate # 

BN1599-04 JllKI0 A 16 

BNI599-04 JllKlO B 4 

BN1599-04 JllKlO C 6 

BN1599-05 J11K04 A 2 

BN1599-05 Jl IK04 B 14 

BNl599-05 JI 1K04 C 13 



CHMHILl NEMATODE TOXICITY TEST SURVIVAL DATA 

Client . ELR- Washington Closure Hanford 

Sample Description Lab ID#: BN 1599 

Test Species: 

Test Initiation: 

Start 
Chamber Count 
Number 0 

l 10 

2 10 

3 rn 

4 10 

5 10 

6 .. 10 

7 10 

s · 10 

9 10 

10 10 

11 10 

12 10 

13 10 

14 10 

15 10 

Caenorhabditis e/egans 

Tech: Tech: · hP 

# alive total# 
found found 

24hr 24hr Comments:· 

~ q 
\C) lo 
:S ~ 

B £, . 
q 'i' 
B \O 

' 
0 
0 

t <o 
q q 

C1 [ c) 

ea ~ 
q \0 
9 9 

lo IO 
-, 8 

ID#:_ Nern 0)5" 

Time: D9'1S' 

Beginning. Date !;) ..-3,J~p(p 
Ending, Date G, ~ I - 0 Co 

TestTenninalion: Tech: Tech: 

Start # alive total# 
Chamber Count found found 

Nu~ber 0 24hr 2Ahr 

16 10 t i 
17 10 ~ er 

·. 
18 10 la (0 

19 10 

20 10 

21 10 

22 10 

23 10 

24 10 

25 10 

26 10 

27 10 

28 10 

29 10 

30 10 

Time oi'fS 
Time IJ 31.> 

__ M'._"J ____ Time:J I~ 

Comments: 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 11-9993-9017 Test Type: 

Start Date: 31May-0608:45 AM Protocol: 

Ending Date: 01 Jun-06 11 :30 AM DilWater: 

Setup Date: 31 May-06 _08:45 AM Brine: 

Sample No: 0a.'.1725-9520 Code: 

Sample Date: 17 May-06 · Material: 

Receive Date: Source: 

Sample .Age: 14d Bh Station: 

Comments: . J11K97 

Comparison-Summary . 

Analysis Endpoint NOEL 

16-a996-4680 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiVS 3 0.93333 

100 3 0.90000 

% Survival Detail 

Conc-o/o ControlType Rep 1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Survival .. 
ASTM E2172-01 (2001) 

B1599-01 
Soil . 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0:00000 0.90000 0.00000 

Rep3 

1.00000 -

0.90000 

CETtS"' v1 .1.2revl 

Report Date: 

Page 1 of 1 

02 Jun-06 10:30 AM 

16-7857-1224/B.159901cea Test Link: 

CH2M Hill I 
. Duration: 27h 

Species: caenorhabditis elegans 

Source: · In-House Culture 

-· 
Client: 

Project: 

-PMSD Method 

7.84% Equal Variance t Two-Sample 

SD CV 

0.05TT4 6.19",(, 

0.00000 0.00% 

Analyst: <"&:::: -12-Approvat: __ _ 



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-o/. Statistic Critical 
Artificial SoiVSedi 100 1 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0044266 0.004427 1 
Error 0.0177062 0.004427 4 
Total 0.02213278 0.0088531 5 

ANOVA Assumptions 

Atbibute Test StatlsUc 

Variances Variance Ratio F 2991045000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 
16-7857-1224 16-7857-1224 

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 
02Jun-Q610:30 AM 

16-8996-4680/8159901 cea 

. CH2M HIii 1 · 

Date Analyzed Version 
02 Jun-06 10:30 AM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 7.84% 

Declslon(0.05) 
Non-Signifil:~nt Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial So111S 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

10Q 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

Graphics 

LO, I 0.15-

o.,; • 
- - - - - - - - - - - - ~Null- · • 0.8 0.10-

i 0.7 Jj ? o.~ 0.05-:I ss . Ul 

'I- 0.5· 

0.4-: 0,00 -------------- ....., _ --•- -- - - --· 
o.3 

0.2 -0.05 • • 
I 

D.l I 
I 

0.0 ,(J,1. 

0 100 ·LS ·LO ,(J.5 o.o o.s 1.0 1,5 

COile•% Ranklts 

000-092-101-1 CETISlll v1 .1.2revl Analyst: 1:,---
-13-

Approval: __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 05-2338-7953 Test Type: 

Start Date: 31May-0608:45 AM Protocol: 

Ending Date: 01 Jun-06 11 :30 AM DIIWater: 

Setup Date: 31 May-06 08:45 AM Brine: 

Sample No: 02,3220-5478 Code: 

Sample Date: 22 May-06 Material: 

Receive Date: Source: 

Sample Age: 9d 8h Station: 

Comments: . J11JT6 

Comparison Summary 

Analysis Endpoint NOEL 

12-4573-2893 % Survival < 100 

o/, Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/S 3 0.93333 

100 3 0.76667 

% Survival Detail 

Conc-o/, · Control Type Rep1 Rep 2 

0 Artificial Soll/S 0.90000 0.90000 

100 0.70000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1599-02 

Soil 

Hanforo 

LOEL ChV 

100 NIA 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.70000 0.80000 0.03333 

Rep3 

1,00000 

0.80000 

CETIS111 v1 .1.2rev1 

Report Data: 

Page 1 of 1 

02 Jun-0610:32 AM 

00-6816-4943/B 159902cea Test Link: 

CH2M Hill I 
Duration: · 27h 

Species: caenorhabditis efegans 

Source: In-House Culture 

Client: , 
Project: 

PMSD Method 
9.85% Equal Variance t Two-Sample 

SD CV 
0.05774 6.19% 

0.05774 7.53% 

Analyst: <J,..--- -14-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 (Co!Tected) 

Group Comparisons 

control vs . Cone-% Statistic Critical 

Artificial Soil/Sedi 100 . 3.52267 2.13185 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0827561 . 0.082756 1 

El'Ta' 0.0266757 0.006669 ·4 

Total · 0.1094318 0.0894250 5 

AHOVAAssumptlons 

Attribute Test · Statistic 

Variances Variance Ratio F 1.97406 

Dlstrlbullon . Shapiro-WIik W 0.88TT3 

Sample Link Control Link 
00-6816-4943 00-6816-4943 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0122 0.14215 

F Statistic P-Value 

12.41 0.02439 

Critical P-Value 

199.00000 0.67248 

0.30647 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

02 Jun-06 10:32 AM 

12-4573-2893/B159902cea 

CH2MHIII I 
Version 

02 Jun-06 10:32 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA . 9.85% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant 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/5 3 0.93333 0.90000 1.00000 0.05TT3 1.30337 1.24905 1.41202 0.09409 

100 3 0.76667 0.70000 0.80000 0.05TT4 1.06848 0.99116 1.10715 0.06697 

Graphics 

1.0: I D.15 

D.9-: ---------------------- t -RejectNIJII- • o.a 0.llt-

I o.-,; Jf 
,::i 0.6' s~ o.os-

. VI • • 
I o.s 

o.~ 0.00 ----------- -- -------------· 
I 

0.3 I 
I 

0.2 -0.DS ' • ' I 
0.1 • I 

I 

0.0 -o. ·• 
0 100 -1.5 •1.0 -0.5 0.0 0.5 1.0 1.5 

Conc-"9 Ranltlts 

000-092-101-1 CETISni v1.1.2rev1 Analyst: Y 
-15-

Approval:. __ _ 



CETIS Test ·summary 
I Nematode 24 hour Acute test 

Test No: 13-1262-6860 Test Type: 

Start Date: 31 May-06 08:45 AM Protocol: 

Ending Date: 01 Jun-06 11 :30 AM DIIWater: 

Setup Date: 31 May-06 08:45 AM Brine: 

Sample No: 08.67394160 Code: 

Sample Date: 23 May-06 Material: 

Receive Date: Source: 

Sample Age: 8d 8h Station: 

Comments: . J11JV2 

Comparison Summary 

Analysis Endpoint NOEL 

06-8910-5519 % Survival < 100 

% Survival Summary 

Conc-•-4 Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.63333 

% Survival Detail 

Cone•% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.50000 0.70000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001} 

B1599-03 

Soll 

Hanford 

LOEL C_hV 
100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 

0.50000 0.70000 0.06667 

Rep3 
1.00000 

0.70000 

CETIS'IM v1.1.2revl 

Report Date: 
Page 1 of 1. 

02 Jun-06 10:36 AM 

14-8643-450BIB159903cea Test Link: 

CH2M HIii I· 
Duration: 27h 

Species: caenorhabditis elegans 

Source: . In-House CulbJre 

Client: 

Project: 

.. 

PMSD Method 
13.46% Equal Variance t Two-Sample 

SD CV 
0.05774 6.19o/o 

0.11547 18.23% 

Analyst: '>:: Approval:. __ -_1_6 -



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Ei:tdpolnt Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc.o/, Statistic Crltlcal 

Artificial SoiVSedl 100 4.35231 2.13185 

AHOVATable 

. Source Sum of Squares Mean Square DF 

Between 0.2175116 0.217512 1 

Error 0.0459306 0.011483 4 

Total 0.26344214 0.2289942 5 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.59404 

Dlsbibullon Shapiro-Wilk W 0.90078 

Sample Link Control Link 
14-8643-4508 14-8643-4508 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0061 0.18652 

F Statistic P-Value 
18.94 · 0.01214 

• 

Critical P-Value 

199.00000 o.n100 

0.37854 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page·1 of 1 

02 Jun-0610:36 AM 

06-8910-5519/B159903cea 

CH2M HIii I 
Version 

02 Jun-06 10:36AM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 13.46% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbulion 

Data Summary Original Data Transformed Data 

Conc-o/, Con~IType Count Mean Minimum Maximum SD Mean Minimum Maximum SD . 

0 Artificial SoiVS 3 0.93333 0.90000 1.00000 0.05TT3 1.30337 1.24905 1.41202 0.09409 

100 3 0.63333 0.50000 0.70000 0.1 1547 0.92257 0.78540 0.99116 0.11879 

Graphics 

1.1>- I 0.15 I 
I 

o.~ I 

0.11>-
I • 

0.8 - ----- - - ~Null- I 
I 

I it 
I • 0.7 

t o.os I 
I .. o., ~a I 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 01-5524-4982 Test Type: 

Start Date: 31 May--06 08:45 AM Protocol: 

Ending Date: 01 Jun-0611:30 AM DilWater: 

Setup Date: 31 May-06 08:45 AM Brine: 

Sample No: 20-5853-9946 Code: 

Sample Date: 16 May-06 Material: 

Receive Date: Source: 

Sample Age: 15d 8h Station: 

Comments: J11K10 

Comparison Summary 

Analysis Endpoint NOEL 

07-3563-527 4 % Survival < 100 

o/o Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial SolVS 3 0.93333 

100 3 0.76667 

•fo S.urvlval Detail 

Cone-% Control Type Rep1 Rap2 
0 Artificial SoiVS 0.90000 0.90000 

100 0.70000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

81599-0i 

Soll 

Hanford . 

LOEL ChV 

100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 

0.70000 0.80000 0.03333 

Rep3 
1.00000 

0.80000 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 1 

02 Jun-06 10:43 AM 

02-8351>7803/B 159004cea Test Link: 

CH2M Hill I 
Duration: 27h 

Species: caenorhabditis elegans 

· Source: In.House Culture 

Client: 

Project: 

.PMSD Method 
9.85% . Equal Variance .t Two-Sample 

SD CV 
0.05774 6.19% 

0.05774 7.53% 

Analyst: &: -18-
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 Conc•o/• Statistic ·critical 

Artificial Soll/Sedl 100 3.52267 2.13185 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0827561 0.082756 1 

Error 0.0266757 0.006669 4 

Total 0.1094318 0.0894250 5 

AHOVAAssumptlons 

Attribute Test · Statistic 

Variances Variance Ratio F 1.97406 

Distribution Shapiro-Wilk W o.aam 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

02 Jun--0610:43 AM 

07-3563-527 4/B159904cea 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 
02-8358-7803 02-8358-7803 02 Jun-0610:37 AM CETISv1 .1.2 

Zeta NOEL LOEL Toxic Units ChV PMSD 
<100 100 NIA 9.85% 

P-Value MSD Declsion(0.05) 

0.0122 0.14215 Significant Effect 

F Statistic P-Value Declslon(0.05) 

12.41 0.02439 Significant Effect 

Critical P-Value Declslon(0.01) 

199.00000 0.67248 Equal Variances 

0.30647 Nonnal Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-% 
0 

100 

Graphics 

1.0-

0.9, 

Control Type 

Artificial Soil/S 

' 

Count Mean Minfmum 

3 0.93333 0.90000 

3 0.76667 0.70000 

--- -- ---- ----- -- -- - t AejectNIIII 
0.8 

j OJ': 

t ol 0,6'. 

.,. 0.5" 

0.4 

0.3 

0.2 

0.1 

0,0 '----------,---------, 
0 100 

Cone-% 

000.()92-101 • 1 

Maximum SD 

1.00000 0.05773 

0.80000 0.05774 

0.15-

0.10-

0.05-

Mean 
1.30337 

1.06848 

Minimum 
1.24905 

0.99116 

• 

Maximum 
1.41202 

1.10715 

• 

• 

SD 

0.09409 

0.06697 

0.00 -------- ----- - - - -- - - ----- -· 

' ; ' I 
-0.05 I • I 

I • I 

' -o.:: 
· 1.5 •1.0 -0.5 0.0 0.5 J.O 1.5 

Ranklts 

CETIS,,. v1 .1.2revl Analyst &- -19-
Approval:~--



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 04-2289-8565 °!"est Type: 
Start Date: 31 May-06 08:45 AM Protocol: 

Ending [)ate: 01 Jun-0811:30AM D11 Water: 

Setup Date: 31 May-06 08:45 AM Brine: 

Sample No: 04-86n-eno Code: 

Sample Date: 17 May-06 Material: 

Receive Date: Source: 

Sample Age: 14d 8h Station: 

Comments: J11K04 

Comparison Summary 

Analysis Endpoint NOEL 

09-0~33-7347 % Survival 100 

'Yo Survival Summary 

Cone-°/. Control Type Reps Mean 
0 Artificial Soil/S 3 0.93333 

100 3 0.96667 

'Y, Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial So11/S 0.90000 0.90000 

100 1.00000 1.00000 

000-092-101-1 

Nematode Survival 

ASTh1 E2172-01 (2001) 

B1599-05 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 

0.90000 1.00000 0.03333 

Rep3 

1.00000 

0.90000 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 1 

02 Jun-0610:39 AM 

17-0467-754416159905cea Test Link: 

CH2MHill I 
Duration: 27h 

Species: caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
11.57% Equal Variance .t Two-Sample 

SD CV 
0.05TT4 6.19% 

' 
0.05TT4 5.97% 

Analyst: ~ 
-20-: 

Approval: __ _ 



CETIS Analysis Detail_ 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

%·Survival Comparison 

Method Alt H · Data Transform 

Equal Variance t TY«H3ample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone;-% Statistic Crltlcal 

· Artificial Soil/Sedl 100 -0.7071 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0044266 0.004427 1 

Error 0.0354124 0.00BB53 4 

Total 0.039839 0.0132797 5 

AH.OVA Assumptions 

· Attribute Test Statistic 

Variances Variance Ralio F 1.00000 ·-
Disbibulion Shapiro-Wilk W 0.91291 

SampleUnk Control Link 
17-0467-7544 17-0467-7544 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7407 0.16378 

F Statistic P-Value 

0.50 0.51852 

Crltlcal P-Value 

199.00000 1.00000 

0.45579 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

02 Jun-0610:39 AM 
09-0333-7347/B 159905cea 

Date Analyzed Version 
02 Jun-0610:39 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 11.57% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(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 So!US 3 0.93333 0.90000 1.00000 0.05TT3 1.30337 1.24905 1.41202 0.09409 

100 3 0.96667 0.90000 1.00000 0.05TT3 1.35769 1.24905 1.41202 0.09409 

Graphics 
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f. 0.5 0.00 ------------- ---------- .. --. 
I 

0 .4- I 
I 

0.3-: 
-41.05 • I 

I 
I 

0.2 
-41.10- I 

I 

0,1 I 

' 
0.0 -41.lS 

0 100 •1,5 -i.o -0,5 0.0 0,5 LO 1,5 

Conc•'l'o R.llnklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst Z:r-:: -21-ApproYal:. __ _ 



··APPE~IXB 
REFERENCETOXICANTDATASIIEETS 

-22-



c;HMHlll 
. . 

NEMATODE TOXICITY TEST SURVIVAL DATA 

01~l QA/Qe 
· . Sam_p,c Di:scri~tion £u.as CiiCl2xHzO Lab iD~:i&>::ftl-!':5° 

Tesl ·Spccics: · Camorhabditis elga,u ID#: Ncm.O14 

Test Initiation: Teen: · Ta;h: N ;[ Time: D~DO 

Swt #~ive .total~-
Chamber Count r~· (~ 

,Nu_m~ 0 . i-1·h,.- .2:4"11r CoJlll;Jlcnts: 

. l 10 0 ro 
l JO 'l. . lO 

3 . 10 .Jo l-0 

4, 10 ~- .to 
5- 10 

(p. l() 

.6. 10 7 \ t) 

7 10 0 \-0 . 
.g·. I~ . 1 .J.P 

9 1.0 ~~ ' JO' . 
-

10 w 1 ' :1.g 

n ·~- :,o 
·'"· 

12 10 q /0 

13 10 f i>- ro: 

14 10 ~ 10: 

1S . 10 fo p7 

Endpoint i.cso cusum aiart Limit! 

Survival JID ,-,../l.. lf.-1 to ! '2.S" 

BcgiMin~, Ir.lie S-- 1-f, -o_ c,o. 
Eliding. D:ltc S-Jq-0 t.,; 

Timc._Qcj'C]o 

Time ~0'1Zo 
> N'r 

Test Tcnninatio,n: T~b: Tech: ~ Time: 01.ZD 

Project ~nager _ . , , . - __ r 
r > 

QAOfficer ~.~_&JY ,4 t,av l~ 

-23-



ClfMH / Ur ODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client ____ ___,O..:..A.;;.;/...;O"""C~------
Sample Description ____ .;.;;se __ e..;:.be=l=ow"'--__ 

Test Specie Coe11orhobditls elegons ID#: Nem DI:\ 

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

Lab Control \.,; ' <.a NA 

IOmg/LCu 5,5 NA 

50mg/L Cu s .t-\ NA 

JOO mg/LCu 5 ,L. NA 

250 mg/L Cu 5 .o NA 

L;namber 
Lab ID Field ID Replicate # 

Lab Control K-medium A 9 
Lab Control K-medium B 3 

Lab Control K-medium C IS 

10 mg/LCu A . 13 

10 mg/LCu B It 

IOmg/LCu C 14 

50mg/L Cu A 10 

50mg/L Cu B 12 

50 m2/L Cu C 8 

I !OOmg/LCu A 5 

~IOOmg/LCu B 6 

I 100 mg/LCu C 4 

Tech. 
Time 

OHrs N--:J 
OHrs oSoo 

. Temperature (°C) 
0 hr 24 hr 

Zl -3 W-~ 

?.\. 3 --20. tb 
~t~3 ~-g 

--z_ \. "3 z,c. 16 

'L\.~ '20· ~ 

Lab ID Field ID 

250mg/LCu 

250mg/LCu 

2SOmwLCu 

24 Hrs ri1"" / ~ 
24Hrs oDiZO 

Comments: 

Replicate 

A 
B 

C 

(.;hamber 
# 

7 

I 
2 

Beginning, Date o - Ix$' 0 VJ 

Ending, Date · $'"' I 5 • o C, 

Lab ID Field ID 

. 

Time OCfD'v 
Time 0~t.u 

Chamber 
Reolicate # 



CETIS Test Summary 
· · I Nematode 24 hour Acute test 

Test No: · 10-9243-8639 

Start Date: 18 May-06 09:00 AM 
Ending Date: 19 Maya06 09:20 AM 

Setup Date: 18 May-06 09:00 AM 

Sample No: 1~1457-1183 

Sample Date: 16 May-96 
Receive Date: 

Sample Age: 57h 

Comments: . inKm~dium 

Point Estimate Summary 
.. 

Analysis Endpoint 

04-9941-0734 % Survival 

o/o Survival Summary 

Conc-mg/L Control Type · Reps 

0 Dilution Water 3 
10 · 3 

50 3 

100 3 

250 3 

•1,, survival Detail 

Conc-mg/L Control Type Rep1 

0 Dilution Water 1.00000 

10 1.00000· 

50 0.70000 

100 0.60000 

250 0.00000 

000-092-101-1 

Test Type: Nematode Survival 

Protocol: ASTM E2172-01 (2001) 

DilWater: 
Brine: 

Code: 18048-05 

Material: Copper 

Source: Reference Toxicant 

Station: 

% Effect Conc-mg/L 95%LCL 

50 110.0226 51.11752 

Mean Minimum Maximum SE 
1.00000 1.00000 1.00000 0.00000 

0.96667 0.90000 1.00000 0.03333. 

0.83333 0.70000 0.90000 0.06667 

0.70000 0.60000 0.80000 0.05774 

0.06667 0.00000 0.20000 0.06667 

Rep2 Rep3 
1.00000 1.00000 

1.00000 0.90000 

0.90000 0.90000 

0.70000 0.80000 

0.00000 0.20000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

19 May-0611:18 AM 

17-1623-5361/rcea014 Test Link: 

CH2M Hila' I 
Duration: 24h 

Species: caenorhabditis elegans 

s·ource: In-House Culture 

Client: 

Project: 

95•1.ucL Method 
306.4394 Linear Regression 

SD CV 

0.00000 0.00% 

0.05774 5.97% 

0.11547 13.86% 

0.10000 . 14.29% 

0.11547 173.21 

J 
J 

, 
Analyst J,:;- Approval: ____ 2 5 -



CETIS A~alysis Detail 
I Nematode 2~ hour Acute test 

Endpoint Analysis ·fype . 

% Survival Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Normal (NED=A+B•log(X)) Control Threshold 

Regression Summary 

lters Log Likelihood Mu Sigma G 

5 -48.13368 -0.11105 0.38609 0.61289 

Point Estimates 

% Effect Conc-mg/L 95°/4 LCL 95%UCL 

50 110.0226 51 .11752 306.4394 

Regression Parameters 

Parameter Estimate Std Error 95°/4 LCL 

Slope 2.590097 0.9100504 0.5623779 

lnten:ept ·0.2876353 1.846492 -4.401875 

Residual Analysis 

Attribute Method Statistic 

Variances Modified Levene 1.514036 

DlstribuUon Shapiro-Wilk W 0.8021035 

Linear Regres_sion: 

Report Date: 
Analysis: 

Page 1 of 2 

19May-0611:18AM 

04.g941-0734/n:ea014 

CH2~ HIii I 
Sample Link Control Link Date Analyzed Version 
17-1623-5361 17-1623-5361 19 May.0611 :18AM · CETISv1.12 

Threshold Threshold Opt Rewelghted Pooled Groups Het Corr 

0 Yes Yes No Yes 

Chi-Sq Critical P-Value Decision(0.05) 

36.80609 18.30704 0.00006 Significant Heterogeneity 

95o/o UCL t Statistic P•Value Declslon(0.05) 
4.617815 2.846 0.01737 .' • Significant 

3.826605 .0.156 0.87931 Not Significant 

Critical P-Value Declslon(0.05) . 

4.06618 0.28357 Equal Variances 

0.00990 Non-normal Distribution 

Data Summary calculate~ Variate(A/B) 

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

10 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30 
50 3 0.83333 0.70000 0.90000 0.02357 0.11547 25 30 

100 3 0.70000 0.60000 0.80000 0.02041 0.10000 21 30 
250 3 0.06667 0.00000 0.20000 0.02357 0.11547 2 30 

Data Detail 

Conc-mg/L Control Type Rep1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep 8 . Rep9 Rep10 

0 Dilution Water 1.00000 1.00000 1.00000 

10 1.00000 1.00000 0.90000 

50 0.70000 0.90000 0.90000 

100 0.60000 0.70000 0.80000 

250 0.00000 0.00000 0.20000 

000-692-101-1 CETIS ™ v1 .1 .2revl Analyst: k Approval: -26-



CETIS Analysis Detail 
Graphics 

] 

I 
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I 
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000-092-101-1 

Linear Regression: 
Report Date: 
Analysis: 

I 
I 
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I e 

Page2 of 2 
19 May-06 11:18 AM 

04-9941-0734/rcea014 
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.. Fl-=t93 
Washington Closure Hanford CHAIN OF CUSTODY/SAM'.PLE ANALYSIS REQUEST RC-051-270 j Page l of ! 

!Collector Company Contact Telephone No. Project Coordinator 
SL STANKOVICH, M. JOAN KESSNER 37S-4.688 KESSNER,JH Price Code Data Turnaround 

IProicct Desienation Sampllna Location ·- 45Days SAFNo, Air Quality • 100 & 300 Area Component of the RCBRA - Incremental So McGEE RANCH RC-OSI 

Ice Chest No. Field Lo2book No. I COA Method or Sbinment 
EL-1S96-1 . BESRAS6S20 GROUND TRANSPORT 

Shioocd To Off'slte Prooertv No. Bill of Ladlne/Air Bill No. 
CH2MHILL A0601S1 SEEOSPC 

POSS IDLE SAMPLE HAZARDS/REMARKS 

NONE Preservation 
None Nano 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for orisi11al mau:rio/ ro Corvallis/or MIS prtporatio11 a11d No, of Container(s) 
I I 

afiq1101i11g, pagr: I for radioa11alyricalfrartio1is 10 Eberfi11t, &.page 2 1000g 4000& 
for chemical a11aly1icalfracrio11s 10 Uo11vi/le. Volume 

See iran (I) in Sail Pl11111 
Srecuit To,.:ity 

SAMPLE ANALYSIS 
ln•1r11c1lons. ASTM Et963; 

Soa Ncn-..oode 
Tod.:lty 

ASTM E.2172 

Sample No. Matrix* Sample Date Sample Time i·•::~~ifj . ~:lZr.'· I ~~+~ if .- .. ~ ,: -~·!a/1i~ ,i;,;., .• ~ . 
~.,~~~~ ~"':- \ 

"4'$~' ~.llJl~.:.: ., ~ g~·- ~·\\' ·1:r: t!,~ .. - ·""-:,. ... ' t~iI~-~J -~;~~.t.~f:tr:3 ~tt\,t::::~~N! ;11t)1t1:~~; ti;•/ .. ~\·~:)}~ 
J11 K97 SOIL :5-l7-0<c ,,.:::.., I l -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix,. 

~tf3~00l/Jr, Date/Time<, 't CJO ;{1ved By/Stored In Date/Time 5"'-IY·Of, These m:irks indicate that unless lined oui. analytes to be included with Strontiunl-89,90 •• Total Sr 
S.Soll 

c:;"-1~-CJ(,,:, : - ./ l. lr(,.,..A Al Cff?.M 1-1-fn O'l ! UC 
anolysis fmclion. SEa.Snlknnn . _,/rl A _ lhese marks indicate that this is I non-analysis used 10 properly form.it COC form. 

Received /JyJStored In 
SO-.SUOl4 

Relinquished By/Ren10•cd'FromO • 
/ D~telTimc Datemme Contact 10:111 Kessner Cor any quesuons. SI.SI~ 

\V• W-cr 

(I ) Particle Siu: (Dry Sieve) · 0422; Moistun: Content- 0 2216; TOC • 9060; pH (Soil) · 9045; o.oil 

Dale/Time Date/Time A•Alr Relinquished By/Rconovcd From Received By/Stored In Nitrogen by Kjcldahl • 351.2; Anvnonia. 330.3; JC Anions • 300,0: Percent Solids os. on1111 SaHU 
DL> DMnUqllldl 

Da1ctrirne - Date/TI me T• T,.,_ 
Relinquished By/Removed l'ron1 Received By/Slored In Wl• W1pe 

~ 
g;/o~--o( t..Uquid 

V• Vc,.c .. kM 

Relinquished Dy/Removed l'roni Datc/Tiorc Received By/StOICd In Date/Time XsOIJltt 

Rtlinquishcd Oy/Rcniovcd f rom Date/Time Received By/Stored In Datemm1: 

LABORATORY Received By Title 
' 

Diue/TJmc 

S£CTION 

FINAL SAMPLE Disposot Me thod Dispo.sed By DalcfTimc 

~\SPOSITION 
·- - • ·-

B~ EE-011 (08/29/2005) 



Wasbin2ton Closure Hanford · CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 Page 1 or l • 
ollector Comoanv Contact Teleobone No. PrCllect Coordinator 
STANKOVICH, M. JOAN KESSNER 375~4688 KESSNER, JH Price Code SL t-------------------;-----------------------+'-'::..:...::..:....::.:..::..:~----1 

rolcct Desi1mation SaJDDlinR Location ~.,,. G. SAF No. 
I00&.300ArcaComponcnloflheRCBRA-locremental So 190H~ /607 - H~ 5/•/v RC-0S1 Air Quality D 

Ice Chest No. Field Lollbook No. COA Method or Shfoment 
BL-1S96-I BESRAS6S20 FED BX 

Shiooed To 
CH2MHILL 

Offslte Prooertv No. Bill or Ladinr/Alr·BUl No. 
A06015I SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
Ust! page 3 for 01·igi11al material to Corvallis for MIS preparation a11d 
aliquoti11g, page l for radioanalytica/ fractions 10 Eberline, & page 2 
for clrt!ll1ical a11a/yrical fractions to LJ011vi/le. 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

Preservation 

Type or Container 

No. or Contalner(s) 

-Volume 

Sample11J11C 

None NoK 

GIP PIO 

1000g 4000g 

5" ilari (I) In SoilP..,,, 
SpeciAI T0•ici1y 

ln.stn1C1ioRL ASTME19~; 
Sail Ncmo1ode 

Toxicily 
AS1ME2171 

c . -- ... 

Data Turnaround 

45Days 

.s-2.2.-oe- 0 I 1---------l.-------4--=::....-==__;;_:;,_4-....:.......11:::~=---+--'--,._--"-+---ll---+--~---+----+---+----+------I 
J11JT6 SOIL 

CHAIN OF POSSESSION SPECIAL"INSTRUCTIONS 
1--........ --------------=--......--..:;.,--------------.,....---1 • These marb iDClicatc !hat unle.!s lined ou~ analytcs to be included with Strool.ium-R9,90 •· T0111I Sr 

111alysis Incl.ion. 
~=:~:.,..!1..J!::,~e:.J,.~~i.,...l,1-41~~~.z:...~::..:;;i~::,_t-aa.!=:k!:Q:l...L..~~r.u:4-..i..~~W:U.:!::'-:;...l:'2.:.~ ~- These marlcs indicate lhat lhis is a non-a1111lysis used 10 properly fonn:u COC form 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY Received By 
SECTION 

FINAL SAMPLE Disposal Melhod 
DISPOSITION 

B,-EE-011 (08/29/2005) 

Date/Time 

Date/fime 

Date/Time 

Colllaet Joan Kcssocr for any qucstioas. 

Received By/SIOl'ed ID Datc/l""i.me 

Received ByfSton:d Iii Date/lime 

eccived By/Stored ID Date/l'"une 

Tide 

Disposed By 

Date/lime 

Da1c/l'imc 

Matrix• 

S-Soil .... -.... 
IO•SOlid 
51dlud .. 
w.w ... 
0-011 
AsAlr 

OS.Dnns.la 
tx,,1>11mu.,.i• 
T:11Tha11 
WS.Wijll 
L,,Uquld 
VcVqdlliatt 
~ 



Pt 89{£J 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST 

k::ollcctor 
STANKOVICH, M. 

CoD11>anv Contact 
JOAN KESSNER 

Teleohone No, 
375-4688 

Prolec:t Coordinator 
KESSNER, JH , Price Code 8L 

Air Quality D 

· ·Data Tumarouud 

Proicct Dcshmallon 
I 00 & 300 Arca Component of the RCBRA - Incremental So 

Sam11Jin2 Location 
· llG-N-3 

SAFNo, 
RC-OSI 

4$Days 

Ice Chest No. 

Shioucd To 
CH2MHil.,L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Lo2book No. 
EL-1596-1 

Olfsite Prouertv No. 
A060151 

Prcserntion 

Type or Container 

lJ.l'c fJOlJI! 3for original material lo Corvallisfnr MIS prepararin11 a11d 
aliq11mi11g, pl1ge I /!Jr radi"a11aly1ica/ Jmcrirm.r m Eber/i11t, d: page 2 
fnr c-/1e111iC'O/ a11aiy1fra/frac-rim1.r w Limll'ilfc. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

JllJV2 SOIL 

l COA 
BESRASG520 

None. 

G,T 

I 

1000g 

Sc.diem (I) bl 
Spoclol 

ln.stn1C1ions. 

N-

P/0 

I 

4000g 

SoU Plant 
Toltif:iLy 

ASTME1963: 
Soll Ncuutode 

Toxici1y 
ASTME217l 

Method or Shiomcnt 
GROUND TRANSPORT 

Bill of Ladlne/Air Bill No. 
SEEOSPC 

1--_CI_IA_IN_O_F_• P_O_S_S_ES_SI_O_N _______ ~-~~1-=·g_nlP_rln_t_N_a~mes°"""'" _____ ...,..._,.. ___ SPECIAL INSTRUCTIONS 
~hcdt:3ft/J' vcd From.,.-.- D:lterrimc /'7 / l) ~e~wl!&'/St!Yb d I ,t.v·AA _, ~ fJr()t v•r/te~/; ://'J These marlcs indiCIIC um unless Uncd out. 3111l)'les to be included with Suonliun1-89,90 -· ToL,I Sr , J\,,( · ~, ,, 1/t~l .,,,.,, I( an:ilysis fr:lction. ••• , .. , • ,1_:,,....._ ··•.-2.·-,_,..~ t ·l, . 'ff/V L", /) 
, , . ..., -' 1 -, ,, r 1 "- These marks indic.,ie that lhls is a non-•nalysis nscd 10 properly ronnar COC forn\ 

RclinqJished Dy/Removed From · J Dnlcrrime Rece# By/Stored In I Dohrime / (JO Conract Joan Kessner for ony questions. 

Rclinc1uishcd Dy/Removed From 

Relinquished Dy/Rcn1oved l"rom 

Relinquished By/Retnoved From 

Relinquished By/Removed Fron, 

LABORATORY Received By 
Sli:CTION 

FINAL SAMPLE Disposal Method 

, i?ISl'OSITION 

¥-EE-011 (08/29/2005) 

D!llefTimc 

Date/Time 

D!ltefTimc 

Dare/Time . 

Received By/Stored In Doreflinie 

Received By/S10ted In Dare/Time 

Received By/510ted Ill D:tle/Timc 

Received By/Stored In Dall!fTime 

Title 

(I) P:lrticlc Size (Dry Sieve)- D4ll; Moisture Content - DlllG; TOC- 90GO; pH (Soil)- 9045; 
Nitcogen by Xjcldahl - 351.l; Ammonia · 3.50.3; IC Anions· 300.0; Perccnl Solids 

Date/Time 

Disposed By Dn1e/Ti111e 

' 

: .,~ ', 

-/ 

M11t1ix • 

S•s..l 
SQ-.k.fnnmr 

SO.s.ottJ 
Sia.SI~~ 
W•W;11cr 
OaOtJ 

"•"ir 
OS=DnanS.-.Cuk 

01.oOnnl.J""* r-r,, .. 
w1.w,,-
1.o1..i,u.1 
Y•Vcpt:arkw 
X'-OJhct 



Fl+~9 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SA:MPLE ANALYSIS REQUEST RC-051-198 !Page 1 of l 

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

~rolcct Deslenatlon SamPllne Location SAFNo. Air Quality • 45Days 
100 & 300 Area Component of the RCBRA - lncrcmental So BORROW PIT 18 RC-051 

Ice Chest No. Field Lotbook No. I COA Method or Shipment 
EL-1S96-1 BESRAS6S20 GROUND TRANSPORT 

Ship11ed To Ottslte Propcrtv No. Bill or Ladlpe/ Air Bill No. 
CH2MHILL A0G0ISI SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None, 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original material to Corvallis for MIS preparation a11d No. ofContalner(s) 
I 1 

allq1101i11g, page I for radioanalyticalfractio11s ro Eberline, &:page 2 1000, 4000g 
for clremical a11alyticalfracrio,u ro Lio11vi/le. Volume 

Sec item (I) ill SoD Plant 
Spcciol Toiici(y 

SAMPLE ANALYSIS 
lmtnJctionL ASTMB1963: 

SoD Ncmotodc 
Toidclty 

AS1M52172 

Sample No. MatriJt • Sample Date Sample Time ~ - - m 11.~if~~ ~?~9.~tli~ ~~ttf{tJ t~t~1%t'~ , . . ,i; 

J11K10 SOIL 5-l ~-iL I tJ'loo I ' 

CHAIN OF POSSESSION Sigo/Print Names SPECIAL INSTRUCTIONS 

R,(t~•d Bz:c;;,vcd F,om 
Date/Ti~ Iv, 0 O in;~d By/Stored In ';/ _ Daretrlme S--/~~ • 'These marks iodicaic lhat unless lined out. analytes to be included with Scrontium-89,90 •- TOCRI Sr 

,,. -· \.I.A't.:iN.'i ~ .-/ ~ -0 Jo ,.,,.,_,, /1,,. /}.,., I' .lh ~YT J.l-10 I 7.• 1)1 
analysis fraaion. 
"- These marks ind.icare lhat Chis lJ • non-u alysis used to properly fonmt COC form. 

ReUnquis6e,{By/Removcd F;m ~I 

IRelipquished By/Renioved from 

Relinquished By/Removed from 

RcUnquished By/Removed from 

Relinquished By/Removed from 

LABORATORY Received By 
SECTION 

FINAL SAMPLE DispoJal Method 
.D!SPOSlTION 

Blllt-EE•011 (08/29/2005) 
I 

Date/Time Rcceived{isyJStored lo 

Date/Time Received By/SIOred In 

DatclTifflll Received ByfStored In 

Datdlimc Reulved By/Stored In 

Date/Time Received By/Stored In 

Datetrime Concact Joan Kessner for any questions. 

(1) Particle Sire (Dry Sieve) - 0412; Moisture Content - D2.116; TOC - 9060; pH (Soil)- 9045; 
Date/lime Nia-ogeo by Kjeldllhl - 3Sl.2; AnDloni• - 350.3: IC Mio,u - 300.0; Percent Solids 

Daldl'ime . t\)e,W\lA,h A e So,\ "Test -S-3\-o~ 
Date/lime 

Darellim11 -zr-st~4 ·l;rl ,Yfi - u-{ 

Title D•tc/Tlmc 

Disposed By Dare/Time 

-

?,;1~ft1t:¼1t1! 
-

Matrix• 

S• Sall 
SS-Std11!1Cftt 
So-Jolkl 
Sl• S1qc 
w. w-, 
0•08 
A-A• 
DI"°""" Sarr.II 
Dt,,DN,i 1Jquklo 
'l'•T,... 
WI-\Ylpo 
~u.;,i 
Y•Ysfdlli• 
X•Dlh• 



Washington Closure Hanford · CHAIN OF CUSTODYiSAMPLE ANALYSIS REQUEST RC-0S1-192 IPagt 1 of 1 

Collector Comuanv Contact Teleuhone No. Pro.iect Coordinator 
STANKOVlCH, M. JOAN KESSNER 375-4688 KESSNER, JH :Price Code SL 1-~------;__....;;_;_;;_ ________________ + ____ .;:..:c:..;.::;__ _____ ,;;.;.;__.;;.;;.------------.....,:.=;.;;.;.;.;;= . .;.;;.;;.;.._---1 

l'rolcct Deslenation Sampllna Location SAF No. A• Q )'t 0 
I 00 & 300 Area Component of the RCBRA • lncremental So BORROW PIT 14 RC.OSI Ir ua I Y 

Ice Chest No. Field Loebook No. 
EL-1596-I 

Shipped To 
CH2MHll..L 

Ofl'site Propertv No. 
A0601Sl 

POSSIBL'£ SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
Use page 3 for origi11al material to Corvallis/or MIS preparatio11 a11d 
aliquoti11g, page I for radioa11alyticalfractio1rs to Eberli11e, &: page 2 
for c:hemical a11aly1icalfractio11s 10 Lionville. 

SAMPLE ANALYSIS 

Preservation 

Type of Container 

No. of Contalner(s) 

Volume 

I COA 
BESRAS6S20 

None Nona 

GfP PIG 

I I 

10001: 4000g 

Soe ilcm (I) in Soill'l4nl 
Spe.cial Toxicity 

lnstnlCliom. ASTME1963; 
SoU Nemotodc 

To•ici'Y 
ASlMEl171 

Method of Shiument 
GROUND TRANSPORT 

BiU of Ladine/Alr Bill No. 
SEEOSPC 

Data Tumaround 

4SDays 

1----s_a_m.;.p_1e_N_o_. ___ +-__ Ma __ cn_·x_• __ -+ __ sa_m_p;;.I .. e .. 0a_1e __ +-_s_am_p_1e_n_1D1,,.e_.f_== . • -~~ ~!~ ~;'Nt}11 ~J1ifi ;~j ~~fi? (l f~J:i'.tf;:ff 
5-1 '1 -e>lt, \"251 \ I ·-J11K04 SOIL 

T 

1---C_HA_IN_O;_F_P_O.;..S_S_E....;.S_SI_O_N _______ ..--_Si_,,g_n/P_nn_· _t_N_am_c:s _________ --tSPECIAL INSTRUCTIONS . 

;

~ D•terr1·me /.., c; 7 Recrtd Bv/Sto~d In Date/Time 5-1"'--•"" These marks i.adicate lhllt unless lined 011~ analytcs to be included with Strontiwn-89,90 •• Tola! Sr 
R · uis~e1By {J./JvedFro '77..m.N'.m"I • ,t...,-,' ,, /l '~ -'· S z-· - ✓ _. ' iJ../-rl.A.A/r. ,____ . ,_,,\aoalysisfrlctlon. · 

1 -rY ... "" • · n t. f /<. ,o,_ ,._ lbese marks Indicate thllt lhis is a noo-analysis 11sed to properly format COC fom~ 

Relinqu~hcd By/Removed Frorrf ' Date/Time Recei~ed Byktored ln Date/Time Contact Joan Kessner Cor any questions. 

1--------------------1---------------"".'.""-------I (1) Particle Size (Dey Sieve)- 0422; Moist= Cooient -D2216; TOC • 9060; pH (Soll) - 9045; 
Date/Time Date/Time Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABO RA TORY R«eivcd By 

SECTION 

FJ:NAL SAMPLE Disposal Melllod 

d3ISPOSITION 

~-EE-011 (08/29/2005} 

Date/Time 

Daterrimc 

Date/Time 

Received By/Sto~d In Nitrogen by Kjeldahl. 351.2; Ammonia - 350.3; lC Anio_os • 300.0; Percent Solids 

Received By/Stored In Dole/Time 

Received By/Sic:ired In Date/Tlme 

Received By/Sto~d In Date/J'imc 

1itle Dalc/Jimc 

Disposed By Due/Time 

Matrix• 

SsSoil 
se.s.a1 ... , 

SOd>lod 
SlllSlud,, 
\Va\YM,cr 

O•Oll 
A•Alr 
DS=Dnln1 Solkk 
Dt.sDrvr!ll..lquiAI& 
T•Ti11• 
WI-Wlpa 
Louquld 
VaYqets&tan 
,C-<)c!,er 



• • 
CH2MHIU 

Applied Sclencel l.aborolory 

2300 NW Wo!nut Blvd 

COMJll!s. OR 

CH2MHILL 
App/ltd Sc/tnctS ltboiato,y 

June 12, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. Fl 793 

Dear Emmett Richards: 

97330-3538 

P.O. Box0 

corvolll5. QI? 

97339-0428 

TelS41.752.A211 

Fox 541.752.0276 

On May 18, 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 

PAGE 1 of74 



CLIENT SAMPLE CROSS-REFERENCE 

CH2M IDLL Applied Sciences Laboratory Reference No. Fl 793 

Sample ID 
F179301 

Client Sample ID 
J1IK97 

Date 
Collected 
05/17/2006 

Time 
Collected 

17:57 

-2-
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Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

U TI1e analyte \\-c!S analyzed for, but not detected above the reported sample quantitation 
limit. 

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

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

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

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

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

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

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

Inorganic CLP and CLP Like Data Qualifiers 

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

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

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/rnanix 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 oftlie analyte cannot 
be verified. 

G:\llEPORTS\CLP D:ita Qualifiers.doc -4-



AMMONIA 
"METHOD EPA 350.3 



CASE NARRATIVE 
AMMONIA 

Analytical Method: ..::.E=P""-A=-=35:c..:0:..::.3::;__ ______ _ 

Lab Name: CH2M HILL Appiied Sciences Lab 

Project Name: ELR ~onsulting 

I. Holding Times: 
All acceptance criteria were met. 

IT. Analysis: 

A. Cahbration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance eriteria were met. 

Batch No.: ,,_F_,,_17,...,,9=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: 
None. 

m. 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 hardcopy data package bas been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reportedby, ~ ty~ 

Reviewed by·~ /0,.,_ ,<'fl(:~ 

Date:. _ __::.s __ -....::6:::.......&_-_C.J____;;_>' __ 

Date:. _ ___;:~=..1.•t....;.,!.../o_b ____ _ 

-6-



SAMPLE DATA 
SUMMARY 

-7-



CAS No. 

7664-41-7 

SDG No.: Fl793 

Matrix: SOIL 

% Moisture: 1 

Analyte 

J\mmOnia-N 

ET060530-17, ll-Pl793 • H 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.953 

PQL Result 

3.57 5 . 29 

Field Sample ID: 

JllK97 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F179301 

Date Received: 05/18/06 

Sample Analysis 
Q Units DF .Amount Method 

mg/kg 1 0.5657 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

05/24/06 

-8-



CAS No. 

7664-41-7 

SDG No.: F1793 

Matrix : SOIL 

% Moisture: 0 

Analyte 

Amrnonia-N 

ET0605J0-17 : ll-Fl793-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

Field Sample ID: 

SBl-0524 

Lab Name: CH2M HILL/LAB/CVO 
' 

Lab Sample ID: SBl-0524 

Date Received: I I 

Sample Analysis Date 
MDL PQL Result Q Units DF Amount Method Analyzed 

0.534 2.00 2.00 u mg/kg 1 1 G E350 . 3 05/24/06 

-

FORM I GEN CHEM -9-



QC DATA 
SUMMARY 

,. 

-10-



2-WC 

_GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl793 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Initial Calibration Date ; 05/24/06 09:30 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 052406NH3 

Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp Std Resp 
Analyte l l 2 2 3 3 4 4 5 5 6 6 7 7 

Arnmonia-N 0.10 163 1.0 108 10 . 0 54..3 100 -0 . 10 

Comments : 

ET0605J0•17 : 11-P179J·W 
FORM II GEN CHEM 

-- --- --- ~ --- - -



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : Fl 793 

Analysis Method : E350.3 

Instrument Name: NONE 

Initial Calibration ID: 052406NH3 

Analyte 

Ammonia-N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 05/24/06 09:30 

Concentration Units: mg/L 

curve 

Type r Q 

LNR 1.0000 

ET060530- 17 : 11-Fl 793 -W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY. SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1793 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Second Source ID: ICV-0524 

Instrument Name: NONE Concentration Units:mg/L 

Initial Calibration ID: 052406NH3 

Analyte Expected Found %0 Q 

Ammonia-N 1 1.03 3.3 

' 

Comments: 

ET060530-l7 :ll-Pl793-W 
FORM II-B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CAL·IBRATION VERIFICATION DATA 

SDG No.: F1793 

Analysis Method: E350 . 3 

Instrument Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052406NH3 

Concentration Units: mg/L 

Initial Calibration ID: 052406NH3 

CCV #1 ID:CVl-0524 CCV #2 ID:CV2-0524 CCV #3 ID:CV3-0524 

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

Amnonia-N 1 0.999 -0.1 10 9 . 95 -0.5 10 

' 

Comments: 

P:1'060530-17 ,11-Pl793-W FORM II-A GEN CHEM 

Found tD Q 

9.02 - 9.8 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDGNo.: ~ 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 052406NH3 

CCV #4 ID:CV4-0524 CCV #5 ID: 

Analyte Expected Found %D 

J\Im\onia-N 1 1.03 3.3 

Comments: 

Q 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052406NH3 

Concentration Units: mg/L 

CCV i6 ID: 

Expected Found %D Q Expected 

BTO605)O-l7 : ll-Pl79J-W FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1793 

Analysis Method: E350.3 

Initial Cal ID: 052406NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0524 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0524 

Date Analyzed: 05/24/06 

Time Analyzed: 1021 

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

08 
27 

BS1S0524 

Jl1K97 

COMMENTS: 

CLIENT 
SAMPLE ID 

BT06053O•17; 11-Fl 793 •ll 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0524 05/24/06 0955 

Fl79301 05/24/06 1117 

FORM I II GEN CHEM E350.3 

-16-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1793 

Analysis Method: E350.3 

Initial _Cal ID: 052406NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Arnmonia-N 

* Values outside of QC limits 

Comments : 

11"?060530- 17 : ll•Pl793- W 

Expected 

20 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0524 

Date Analyzed: 05/24/06 

Time Analyzed: 0955 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

20.7 103 75-125 

FORM VII GEN CHEM 

Q 

E350:-9l 7 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : Fl 793 

Analysis Method: E350 . 3 

Instrument: NONE 

Analyt i cal Lot ID: 052406NH3 

01 

02 

03 

04 

05 

06 

07 

08 

10 

22 

27 

35 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0524 

CV2-0524 

ICV-0524 

BS1S0524 

SBl-0524 

CV3-0524 

Jl1K97 

CV4-0524 

COMMENTS : 

BT0 60530-17: ll-Fl793-'II 

CLIENT 
SAMPLE ID 

Lab Name : CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL 1 05/24/06 0930 

LEVEL 2 05/24/06 0935 

LEVEL 3 05/24/06 0940 

LEVEL 4 05/24/06 0947 

CVl-0524 05/24/06 0947 

CV2-0524 05/24/06 0950 

ICV-0524 05/24/06 0955 

BS1S0524 05/24/06 0955 . 

SBl-0524 05/24/06 1021 

CV3-0524 05/24/06 1101 

Fl79301 05/24/06 1117 

CV4- 0524 05/24/06 1202 

FORM XIV GEN CHEM E350 :Jl 8-



• CH2MHILL • App11,<1 S.i,rn:,s urborarory 

05/30/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

ETD60JJO-J7:l l -FI 791-W 

Amt. 
Spiked 1 

2 

MDL Study Report 

Replicates 

2 3 4 5 

2.18 1.70 1.73 1.70 1.73 

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: mfLkg 

Std. 

6 7 8 Dev. 
1.74 1.81 0.170 

MDL 
0.534 

~ ~ 

.L J 



ANIONS BY METHOD EPA300.0A 

-20-



CASE NARRATIVE 
ANIONS 

Analytical Method: _.,E=P_,_A=3=0=0=.0'--------­

Lab Name: CH2M HILL Applied Sciences Lab 

Batch No.: ~F~l7'--'9C...:3'------------­

Contract#.: 920842.OTC 

Base/Command: ,,,E=L=R-=-C=o;:.:;ns::.::u::.:.lt==-in:.:Jg,.__ ______ _ 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 Duplicate Sample(s): 
Samples were analyzed in accordance with SOP. 

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

III. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

9~ ~,f~r 
Reported by:_ ~~-------=:,--....... ~o---------
Reviewed by:_.....,~'--P--si3--. ..... _---· _· _____ _ 

Date: __ 6_· ....... /_C_/_v_f5_' __ _ 
Date: __ .....,6.,..-~r._·_<>_C::i=-------

AFCEE FORM 1-1 -21 -



SAMPLE DATA 
SUMMARY 

-22 -



CAS No. 

16887 - 00-6 

16984- 48 - 8 

1 4797-55-8 

1 4797-65 - 0 

14808 - 79 - 8 

SDGNo.: F1793 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

YL060605 - l5 : 07 - Fl793-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0595 

0 . 0532 

0 . 0460 

0.0440 

0.0791 

PQL Result 

0.490 0.490 

0 . 490 0 . 510 

0.490 0 . 294 

0.490 0.0735 

0.490 2 . 45 

Field Sample ID: 

Jl.l.K97 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: Fl79301 

Date Received: 05/18/06 

Sample Analysis 

Q Units OF Amount Method 

mg/kg 1 5.151 G E300.0A 

mg/kg 1 5 . 151 G E300.0A 

B mg/kg 1 5.151 G E300 . 0A 

B mg/kg 1 5 . 151 G E300. OA 

mg/kg l 5 . 151 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-



CAS No . 

16887-00-6 

16984-48-8 

14797 - 55-8 

14797 - 65-0 

14808-79-8 

SDG No.: F1793 

Matrix: SOIL 

% Moisture: .Q_ 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite- N 

Sulfate 

YL060605-15 : 07 - Fl 793 - lf 

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 : SBl- 0530 

Date Received : I I 

Sample Analysis 
Q Units OF 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 ing/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 

-24 -



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl 793 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units : mg/L 

Initial Calibration ID: 300A-013006 

' 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 

Chloride 0 . 020 0 . 0032 0 . 050 0.0041 0.10 0.023 0.50 0 . 050 1.0 0 . 11 5.0 0 . 67 10.0 1.5 

Fluoride 0 . 10 0 . 0085 0 . 50 0 . 046 1.0 0 . 13 5.0 0 . 85 10.0 1.8 

Nitrate-N 0 . 020 0 . 0059 0.050 0 . 012 0 . 10 0.067 0.50 0 . 1( 1.0 0.32 5.0 1.8 10 . 0 ( . 1 

Nitrite-N 0.020 0 . 0067 0 . 050 0.012 0 . 10 0 . 050 0.50 0.10 1.0 0.25 5.0 1.4 10.0 3 . 0 

Sulfate 0.060 0.0065 0.15 0 . 014 0 . 30 0.059 1.5 0 . 13 3 . 0 0.27 15.0 1.5 30 . 0 3 . 2 

Comments: 

YL06D605-l5, 07-Fl 79!-W FORM II GEN CHEM E30~-~A 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1793 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/L 

curve 
Type r Q 

LNR 0 . 9985 

LNR 0.9988 

LNR 0.9983 

LNR 0.9988 

LNR 0.9991 

YL060605-l.S , 07-Pl 793-W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE . CALIBRATION VERIFICATION DATA 

SDG No.: Fl793 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0130 

Concentration Units:~ 

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 

~ 

YL050605 - 15, 07-Pl 793-W FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl793 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 053006Q3 

Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

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

Analyte EXpected Found ,D Q Expected Found ID Q EXpected 

Chloride 5 4 .96 -0.9 2.5 2.62 4 . 8 

Fluoride 5 4.87 -2.6 2.5 2.33 -6.7 

Ni trate -N 5 4 . 50 -9.9 2.5 2.37 -5.3 

Nitrite-N 5 4.91 - 1.8 2.5 2 . 48 - 1 . 0 

Sulfate 15 13.7 -8.4 7.5 6 . 88 -8.2 

Comments: 

YL060605-15: 07-Fl 793-lf FORM II-A GEN CHEM 

Found ID Q 

E3~0 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl 793 

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/CVO 

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 

30 

BS1S0530 

BS2S0530 

BS3S0530 

Jl1K97 

COMMENTS: 

CLIENT 
SAMPLE ID 

YL0606DS•l5 :O?·f'l 793-W 

LAB 
SAMPLE ID 

BS1S0530 

BS2S0530 

B$3S0530 

F179301 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0334 

E300.0A 
-30 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl793 

Analysis Method: E300.0A 

Initial Cal ID: 300A-Ol3006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

'· 

• Values outside of QC limits 

Comments: 

YL060605-15: 07-Fl 79)-W 

Expected 

25 

25 

25 

Lab Name: CH2M HILL/LAB/CVO 

LCS 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 

-31-
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl 793 

Analysis Method: E300 . 0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

YL060605-l5 : 07 - Pl 793 - 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 IR IR 

5.63 99.6 90-110 

FORM VII GEN CHEM 

Q 

E300~a3 2 -



7-WC 

GENERAL CHEMISTRY l:..ABORATORY CONTROL SAMPLE 

SDG No.: Fl793 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate-N 

' 

* Values outside of QC limits 

Comments: 

Y~060605-15 : 07-Fl 793-W 

Expected 

35.95 

Lab Name: CH2M HILL/LAil/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 

-33-
E300.0 



14-:-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl 793 

Analysl s Method: E300 . 0A 

Instrument: ICQ 

Analytical Lot ID : 300A-013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 

LEVEL3 

LEVEU 

LEVELS 

LEVEL6 

LEVEL? 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

YL060605-l5, 07-Pl 793 - ll 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

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 
-34-

E300.0A 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No . : Fl793 

Analys is Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 053006Q3 

15 

16 

19 

22 

26 

30 

36 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

J11K97 

CV2-0530 

COMMENTS: 

n.060605-15 , 01 -l'l 193 -W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

Fl79301 

CV2-0530 

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 0334 

05/31/06 0956 

FORM XIV GEN CHEM 
-35 -

E300.0A 



• CH2MHILL 
..... AppUtd Selencts Ubanro,y 

06/05/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Nilrite-N I J/Ol/05 

Sulfate 11/01/0S 

Chloride 11/01/05 

Fluoride 11/02/05 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

1 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 

0.31S 0.315 0.340 0.340 0 .290 

0.50S 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: ~ 

Std. 

6 7 8 Dev. 

0.225 0.255 0.0149 

0.260 0.26S 0.0143 

0.750 0.760 0.0256 

0.300 0.330 0.0193 

0.485 0.455 0.0173 

MDL 
0.0469 

0.0449 

0.0806 

0.0607 

0.0543 

-1~-



- - - -----------

PERCENT MOISTURE 
ASTMD2216 

. -37-



CAS No. 

MOISTURE 

SDG No.: Fl793 

Matrix: SOIL 

Analyte 

Moisture 

BTD60524-12: 45-Fl 793-lt 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 0.966 

Field Sample ID: 

J11K97 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ' ID: F179301 

Date Received: 05/18/06 

Sample Analysis 
Q Units DF Amount Method 

' 1 10.614 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

05/19/06 

-38-



· PARTICLESIZE 
METHOD422 ; : 

-39-



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM 0s11.912006 

Lab I.D. 

F179301 

~ CH2MHILJ. 
O Appl/9d Selene• Group 
I 

Client 
I.D. 

Jl1K97 

Sieve 
# 

8 
16 
30 
50 

100 
200 
pan 
total 

S~eve 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 
• 11.40 2.29 

33.10 6.63 
43.90 8.80 
134.90 27.04 
216.40 43.38 
59.20 11.87 
498.9 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 

0.00 100.00 

2.29 97.71 
8.92 91.08 
17.72 82.28 
44.76 55.24 
88.13 11.87 
100.00 0.00 

2300 NW Walnut Blvd. COMl/lh. OR 97330-3538 
P.O. Box 428, ·ccxvolls. OIi 97339-0428 

Tel 5<11.752.4271 Fox 5<11.752.0276 



pH 
METHOD SW9045C 

-41-



pH 

CAS No. 

SDG No . : Fl 793 

Matrix: SOIL 

% Moisture: 1 

Analyte 

pH 

l!'.T060605-ll : 51- P179J -W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 8 . 29 

F i eld Sample ID: 

J11K97 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: Fl79301 

Date Received: 05/18/06 

Sample Analysis 
Q Units DF Amount Method 

pH l 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-42-



TKN 
METHOD EPA 351.4 

-43-



CASE NARRATIVE 
TKN 

Analytical Method: -=E=P=A=--=3=5=1-'-'.4'--------­

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"'""l 7~9~3 ________ _ 

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 proeedures. 

F. Analytical Exceptions: 
None. 

m. 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 hardcopy data package bas been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reported by: ~Lld/2 \&{ 1('(2}) 

Reviewed by:=>~ >ef ~ 

Date: " - Cf~ .b 

Date: 6,lrz/4fu 

-44 -



SAMPLE DATA 
SUMMARY 
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lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No.: Fl793 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Total Kjeldahl Nitrogen as N 

ET060609 •ll : 01-rl 793-11 

MDL 

55.8 

PQL Result 

205 355 

Field Sample ID: 

J11K97 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl79301 

Date Received: 05/18/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg l 0.4937 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

05/22/06 

-46-



CAS No. 

7727 - 37-9 

' 

SDG No. : Fl793 

Matrix: SOIL 

% Moisture: O 

Analyte 

Total Kjeldahl Nitrogen 

8'?060609- ll , Ol.-Pl 793-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 27.3 

PQL Result 

100 77.3 

Field Sample ID: 

SBl-0522 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0522 

Date Received: I I 

Sample Analysis 
Q units DF Amount Method 

B mg/kg 1 1 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

05/22 / 06 

-47 -



QC DATA 
SUMMARY 

-48-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : F1793 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Std Resp Std 

Analyte 1 1 2 

Total Kjeldahl Nitrogen 2 . 0 179 20.0 

Comments: 

ET060609-ll , Ol-Fl793 - W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date : 05/22/06 1900 

concentration Units:~ 

Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 s s 6 6 

128 200 70.6 2000 13.2 

FORM II GEN CHEM 

Std Resp 

7 7 

Em9l-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl793 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E35l.4 Initial Calibration Date: 05/22/06 1900 

Instrument Name: NONE Concentration Uni ts: ~ 

Initial Calibration ID: 052206TKN 

curve 

Analyte Type r Q 

Total ·Kj eldahl Nitrogen as N LNR 0.9993 

Comments: 

11Tl>60609-ll : Ol-Fl793-W FORM II ( Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl793 

Analysis Method: E351.4 

Instrument Name : NONE 

Initial Calibration ID: 052206TKN 

Analyte 

Total Kjeldahl Nitrogen as N 

Conunents : 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0522 

Concentration Units:mg/L 

Expected Found tD 

28.4 28 . 9 1. 7 

E'l06060,-ll , Ol-1'1793-W FORM II-B GEN CHEM 

Q 

E¥.514-



Total 

. 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl793 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052206TKN 

Concentration Uni ts: mg/L 

CCV #1 ID:CVl-0522 CCV #2 ID:CV2-0522 CCV #3 ID:CVJ-0522 

Analyt:e Expected Found %D Q Expected Found 'lsD Q Expected 

Kjeldahl Nitrogen as N 20 18.1 -9.3 200 194 -2.9 200 

Collllllents: 

ET06060,-l.l.: 01-P 17'3-lf FORM II-A GEN CHEM 

Found %D Q 

191 -4.5 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl 793 

Analysis Method: E351.4 

Initial Cal ID: 052206TKN 

Matrix: (Soil/Water) SOIL 

InstrW11ent: NONE 

Field Sample ID : 

SBl-0522 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0522 

Date Analyzed: 05/22/06 

Time Analyzed: 1950 

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

08 

19 

BS1S0522 

J11K97 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET060612-ll, 19-Pl 793-W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0522 05/22/06 1947 

F1793D1 05/22/06 2017 

FORM I II GEN CHEM E351.4 

-53-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl 793 

Analysis Method: E351.4 

Initial Cal ID: 052206TKN 

Matrix : (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

1!'?060609•11 •01-Fl 793-W 

Expected 

1420 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0522 

Date Analyzed: 05/22/06 

Time Analyzed: 1947 

Concentration Units: mg/kg 

QC Limits 
Found · \R \R 

1440 102 75-125 

FORM VII GEN CHEM 

Q 

E3 51 :-.q.5 4 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No . : F1793 

Analysis Method: E351.4 

Instrument: NONE 

Analytical Lot ID: 052206TKN 

01 

02 

03 

04 

05 

06 

07 

08 
10 

19 

21 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0522 

CV2-0522 

ICV-0522 

BS1S0522 

SBl-0522 

J11K97 

CV3-0522 

COMMENTS: 

l!T060609-ll : Ol- Pl7'J-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL 1 05/22/06 1900 

LEVEL 2 05/22/06 1905 

LEVEL 3 05/22/06 1910 

LEVEL 4 05/22/06 1915 

CVl-0522 05/22/06 1940 

CV2-0522 05/22/06 1942 

ICV-0522 05/22/06 1947 

BS1S0522 05/22/06 1947 

SBl-0522 05/22/06 1950 

Fl79301 05/22/06 2017 

CV3-0522 05/22/06 2024 

FORM XIV GEN CHEM E351.45 5-



• CH2MHILL • AppJ/,d Sc/M<fS !.aborato,y 

06/09/06 

Analytical Method: E351.4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

ET0606()9.J J:OJ-FJ79J-W 

MDL Study Report 

Amt. Replicates 

Spiked l 2 3 4 5 

100 168 154 161 147 152 

CH2M HILL 
Applied Sciences Labortory (ASL) 

. 2300 NW Walnut Blvd . 
P.O. Box428 
Corvallls, OR 97330-0426 
Telephone: 541-752-4271 
Fax: 541 -752-0276 

Instrument ID: NONE 

Concentration Units: ~ 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 
27.3 

~ -
.JV 



TOTAL ORGANIC CARBON 
BY ASTME777 
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CASE NARRATIVE 
TOCSOJLS 

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

Lab Name: CH2M HiLL Ap_plied 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=-=-17=9..::;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. 

ill. 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 
HJLL, both technically and for completeness, except for the conditions detailed above. Release of the data 
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reported by: :::::::?- ;L A 24000/4;, 

Reviewedby: Q- ~-~-~ _,-

Date: ___ ~r-/4-'~+fo_o__,,b"------

-58-



SAMPLE DATA SUMMARY 
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CAS No. 

TOC 

SOO No.: F1793 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DHO6O609-15 14O-Pl79J-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

70.8 

PQL Result 

202 2960 

Field Sample ID: 

JllK97 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F179301 

Date Received: 05/18/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.4939 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/07/06 

-60 -



CAS No . 

TOC 

SDG No.: Fl 793 

Matrix : SOIL 

% Moisture: 0 

Analyte 

Total organic Carbon 

DH060609-l5 : ,o-vl 79] - W 

lA-WC- -

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

' 

PQL Result 

100 100 

Field Sample ID: 

SBl-0607 

.Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0607 

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 

06/07 /06 

-61 -



QC SUM1\.1ARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

Total 

SDG No.: F1793 

Analysis Met hod : ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Organic Carbon ·100 737000 200 

Comments: 

OK060609 - 15 : 40-Pl 793-W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Cal i bration Date : 10/14/05 11:48 

Concentration Units: mg/Kg 

Resp Std Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 7 7 

1600000 1000 6840000 4000 2.48E+7 8000 4 . 79E+7 

FORM II GEN CHEM ASTM-WW-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1793 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405$1 

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

Concentration Units: mg/Kg 

Curve 

Analyte Type r Q 

Total Organic Carbon LNR 0.9997 

Connnents: 

DH060609-15 ; 40-F'l793-W 
FORM II { Part 2 ) GEN CHEM ASTM--16"47-



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl793 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Analyte 

Total Organic carbon 

comments: 

DH060609-l5: 40-Pl79J •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-Jt,!57-



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDGNo. : F1793 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060706TOCS1 

Concentration Units: mg/kg 

CCV #1 ID : CVl-0607 CCV #2 ID:CV2-0607 CCV #3 ID: 

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

Organic Carbon 4000 4360 9.0 4000 4480 12.l 

Comments: 

DH060609- l.S , •O•P'1793 - W FORM II-A GEN CHEM 

Found %D Q 

ASTM...J6'67-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

. SDG No. : F1793 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Field Sample ID: 

SBl-0607 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 0607 

Date Analyzed : 06/07/06 

Time Analyzed: 1438 

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

02 

05 

BS1S0607 

J11K97 

COMMENTS: 

CLIENT 
SAMPLE ID 

DH060609-15: 40-Fl7'3-W 

LAB 
SAMPLE ID 

BS1S0607 

Fl79301 

FORM I II GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/07/06 1427 

06/07/06 1520 

ASTM E77 7 

-67 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPtE 

SDG No.: Fl 793 

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: 

DH060609 - l5 : 40-!'U9l - W 

Expected 

8840 

tab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0607 

Date Analyzed: 06/07/06 

Time Analyzed: 1427 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

10200 115 75-125 

FORM VII GEN CHEM 

Q 

ASTM E7'7"'f6 8 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl 793 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 
03 

04 

05 

06 
07 

LEVELl 

LEVEL2 
LEVEL3 

LEVEL4 

LEVELS 
ICV-1014 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE 

LEVELl 
LEVEL2 
LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
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 

COMMENTS:----------------------------------

DB060609 • 15: 40•1'1793·W 
FORM XIV GEN CHEM ASTM E77769 -



14-WC 

GENERAL CHEMrSTRY ANALYTrCAL SEQUENCE 

SDG No.: F1793 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical Lot ID: 060706TOCS1 

01 

02 

03 

05 

12 

CVl-0607 

BS1S0607 

SBl-0607 

Jl1K97 

CV2-0607 

COMMENTS: 

• DHO6O609-15, 40-1"1793-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0607 

BS1S0607 

SBl-0607 

Fl79301 

CV2-0607 

. 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/07/06 1237 

06/07/06 1427 

06/07/06 1438 

06/07/06 1520 

06/07/06 1753 

FORM XIV GEN CHEM ASTM E71? 7 Q -



• CH2MHILL • Applitd Sclentts uboraroty 

06/09/06 

Analytical Method: ASTM E777 

Matrix: Soil 

Analysis 

Analyte Date 
Total Organic Carbon 08/17/05 

DH06(}6()9.J S:40-F/ 793-W 

Amt. 

Spiked 1 
140 

MDL Study Report 

Replicates 

2 3 4 5 
31.0 14.4 8.89 29.4 32.4 

CH2M HILL 
Applied Sciences Labortory (~L) 
2300 ~ Walnut Blvd . 
P.O. Box428 
Corvallis, OR 97~0-0428 
Telephone: 541-752-4271 
Fax: 541-752-0276 

Instrument ID: TOC S.lcalar 

Concentration Units: mg&g 

Std. 

6 7 8 Dev. 
27.J 6.37 11.1 

MDL 
35.0 

- -
I .I. 



CHAIN OF CUSTODY/SIDPPING DOCUMENTS 
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Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-270 jPage l of 1 

~ollector 
STANKOVICH, M. 

Companv Contact 
JOAN KESSNER 

Telephone No. 
375-4688 

Pro.iccl Coordinator 
KESSNER, JH Price Code SL Data Turnaround 

Proiect Desienation Sampline Location 
McGEE RANCH 

SAFNo. 
RC-051 

Air Quality O 45Days 
I 00 & JOO Arca Compooeot of the RCBRA - Incremental So 

Ice Chest No. 

ShiPJ>ed To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field LoebookNo. 
EL-1596-1 

Oflsite Propertv No. 
A060151 

Preservation 

Type of Container 

Use page 3 for original material to Corvallis for MIS preparation a11d 
a/iq11oti11g, page J for radioa11aly1icalfractio11s to Eberline, &: page 2 
for chemical a11alytical jrac1io11s to lio11ville. 

No. or Conlainer(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11K97 SOIL :5-l7-ot,,:, 17~7 

l COA 
BESRAS6520 

None None 

GIP PIG 

I I 

1000g 4000g 

Sec itcm(I) in So~Pl11n1 
Special To"icity 

lnstnJCtlons. ASTME1963; 
Soil NcmotOdc 

To•icily 
ASTME21TI 

I l 

Method or Shipment 
GROUND TRANSPORT 

Bill of Ladlnl!/Air Bill No. 
SEEOSPC 

,__C_HA __ IN_O_F_P_O_S_S_ES_S_IO_N __________ S_i""gn/P_r_i_nt_N_am_es __________ --1 SPECIAL INSTRUCTIONS 

ishc~-/jved:-/t:From_ , 

1 

/rl 031c/Timec, Cf 00 ~l~(,d By/Stored In Date/Time s-~rr-07,, ' These m.ul<s indicllle tlut Wlkss lined ou~ all'11ytcs to be iocludcd with Strontium-89,90 -- Total Sr .:=;. 1 .,.., .. ,.;- _ .J l. lrf AA ./ . , • • analysis fraction. 
µ,:=:':j!::!:~::?:L..JLJ...~&/-,{-4-:::..l..:.-,::I...t:~Z.:.-.J.-r ./Qe.V7~Will,•.ia: '-'1J/::J.~~A li....,!C:;;!;ff~2Hl'{!L.!.H'f'IJ.!dL' 1~..S::o=t2::.!:tu!2.....,lc "- lllcsc marl:s indicate that this is a non-an:ilysis used to properly form:11 COC form 
Relinquished BylRerrDved'i:roml/ • / Conract Joan Kessner for :my questions. D31c/Timc Received ~/Stored In Date/Time 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/RerrDved From 

Relinquished DylRcrrDvcd From 

LABO RA TORY Received By 

SECTION 

FffiAL SAMPLE Disposal Melhod 

P,tsPOSITION 

BHI-EE-011 (08/29/2005) 

Date/Time Received By/Stored In 

Da1c/Time Received By/Stored In 

Da1effiire Received By/Stored In 

Date/Time Received By/Stored In 

Da1c/Time 

031e/fime 

Dale/Time 

03tc/Time 

Title 

(I} P.lniclc Site (Dry Sieve) - 0422; Moisture Con1ent - 02216; TOC • 9060; pH {Soil)• 9045; 
Nitrogen by Kjeld:ihl - 351.2; Ammonia - 350.3; IC Anions - 300.0; Pcn:ent Solids 

Date/Time 

Disposed By Datctrime 

Matrix• 

s,,son 
SEaScdimtnt 

s<>-Sdid 
Sf• Stwlgc 
W s WIIAt:I 

0-0il 

-

ADAJr 
0$:Dnm,Solid, 

tx.,.Dn,111 Liqu(do 
n,rllNe. 
Wl: Wip, 
L,,Uquid 
V=Ve1t111im 
X"°"1a 

\ 



• CH2MHILL 
• -~nalytical SeNices Sample Receipt Record 

Batch Number: I f \3-9 ?> 
~~~~~----~ 

Date received: ... I _s-_-~'1<:--Qv=-=;~----~ 

Client/Project I UR G,nst1. {f'"j 
VERIFICATION OF SAMPLE CONDITIONS (verify an items)• HD= Client Hand delivered Samples 

Observation YES NO 
Radiological Screening for AFCEE 'JI. 

Were custody seals intact and on the outside of the cooler? 1-fO 

If yes, Where? Front Rear Lt Side Rt Side 

Type of packing material: Ice Blue Ice Bubble wrap /Jo 
Was the Chain of Custody inside the cooler? u.n 
Was the Chain of Custody p.-operly filled out? x 
Were the sample containers in good condition? 'i( 

Containers supplied by ASL? I/ 

Any sample with < 1/2 holding time remaining? If so contact LPM X 
Was there ice in the cooler? Enter temp. ::J0.4- C l(_ 

All voes free of air bubbles ? Al~ 

VERIFICATION OF SAMPLE PRl;;SERVATION 
Other (specify) 

~ Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH 
No pH<2 <2 pH<2 pH>12 <2 <2 I 

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 

;i;a:._ ldJld 'x-«~ 01 :4/2 
I Daternma Date!Time 

-74 -
Page 1 G:\QAQC\FORMS\SMPLRCVG\RECPTRCD.XLS 



VersionCo, LabName SDG FieldlD NativelD QAQCTypt LRType Matrix LabSampl1 AnalysisM1 ExtractionP SampleDa· Sample Tin ReceiveDa Extrac!Dat, Extrac!Tim AnalysisDc Analysis Ti, PercentSo LabLotCtl~ GAS ParamlD Analyte Result 
4.00EPAC CHMC F1793 J11K97 J11K97 N SOIL F179301 ASTM E77 NONE 5/17/2006 17:57 5/18/2006 6/7/2006 15:20 99.03 TOG TOG Total Orga 2960 
4.00EPAC CHMC F1793 J11K97 J11K97 N SOIL F179301 E350.3 METHOD 5/17/2006 17:57 5/18/2006 5/24/2006 11 :17 5/24/2006 11 :17 99.03 SB1 -0524 7664-41-7 NH3N Ammonia-I 5.29 
4.00EPAC CHMC F1793 J11 K97 J11K97 N SOIL F179301 E351 .4 METHOD 5/17/2006 17:57 5/18/2006 5/22/2006 20 :17 5/22/2006 20:17 99.03 SB1 -0522 7727-37-9 KN Total Kjeld 355 
4.00EPAC CHMC F1793 J11 K97 J11K97 N SOIL F179301 E300.0A METHOD 5/17/2006 17:57 5/18/2006 5/31/2006 3:34 5/31/2006 3:34 99.03 SB1 -0530 16887-00-1 CL Chloride 0.49 
4.00EPAC CHMC F1793 J11 K97 J11K97 N SOIL F179301 E300.0A METHOD 5/17/2006 17:57 5/18/2006 5/31/2006 3:34 5/31/2006 3:34 99.03 SB1 -0530 16984-48-1 F Fluoride 0.51 
4.00EPAC CHMC F1793 J11 K97 J11 K97 N SOIL F179301 E300.0A METHOD 5/17/2006 17:57 5/18/2006 5/31/2006 3:34 5/31/2006 3:34 99.03 SB1-0530 14797-55-1 N03N Nitrate-N 0.294 
4.00EPAC CHMC F1793 J11 K97 J11K97 N SOIL F179301 E300.0A METHOD 5/17/2006 17:57 5/18/2006 5/31/2006 3:34 5/31/2006 3:34 99.03 SB1-0530 14797-65-1 N02N Nitrite-N 0.0735 
4.00EPAC CHMC F1793 J11K97 J11K97 N SOIL F179301 E300.0A METHOD 5/17/2006 17:57 5/18/2006 5/31/2006 3:34 5/31/2006 3:34 99.03 SB1-0530 14808-79-1 SO4 Sulfate 2.45 
4.00EPAC CHMC F1793 J11 K97 J11K97 N SOIL F179301 ASTM 022 NONE 5/17/2006 17:57 5/18/2006 5/19/2006 16:36 99.03 MOISTURI MOIST Moisture 0.966 
4.00EPAC CHMC F1793 J11 K97 J11 K97 N SOIL F179301 SW9045C METHOD 5/17/2006 17:57 5/18/2006 6/2/2006 14:53 6/2/2006 14:53 99.03 SB1-0602 pH PH pH 8.29 
4.00EPAC CHMC F1793 BS1 S0522 BS1 S0522 BS SOIL BS1 S0522 E351 .4 METHOD 5/22/2006 19:4 7 5/22/2006 19:47 100 SB1-0522 7727-37-9 KN Total Kjeld 1440 
4.00EPAC CHMC F1793 BS1S0524 BS1S0524 BS SOIL BS1S0524 E350.3 METHOD 5/24/2006 9:55 5/24/2006 9:55 100 SB1-0524 7664-41-7 NH3N Ammonia-I 20.7 
4.00EPAC CHMC F1793 BS1S0530 BS1S0530 BS SOIL BS1 S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16887-00-1 CL Chloride 25 
4.00EPAC CHMC F1793 BS 1 S0530 BS 1 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 F1793 BS1 S0530 BS1 S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1 -0530 14808-79-1 SO4 Sulfate 26.6 
4.00EPAC CHMC F1793 BS1S0607 BS1S0607 BS SOIL BS1S0607 ASTM E77 NONE 617/2006 14:27 100 TOC TOC Total Orga 10200 
4.00EPAC CHMC F1793 BS2S0530 BS2S0530 BS SOIL BS2S0530 E300.0A METHOD 5/30/2006 18:57 5/30/2006 18:57 100 SB1-0530 14797-65-1 NO2N Nitrite-N 5.63 
4.00EPAC CHMC F1793 BS3S0530 BS3S0530 BS SOIL BS3S0530 E300.0A METHOD 5/30/2006 20:08 5/30/2006 20:08 100 SB1 -0530 14797-55-1 NO3N Nitrate-N 38 
4.00EPAC CHMC F1793 SB1 -0522 SB1 -0522 LB SOIL SB1 -0522 E351 .4 METHOD 5/22/2006 19:50 5/22/2006 19:50 100 SB1-0522 7727-37-9 KN Total Kjeld 77.3 
4.00EPAC CHMC F1793 SB1-0524 SB1-0524 LB SOIL SB1-0524 E350.3 METHOD 5/24/2006 10:21 5/24/2006 10:21 100 SB1-0524 7664-41-7 NH3N Ammonia-I 2 
4.00EPAC CHMC F1793 SB 1-0530 SB 1-0530 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 F1793 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 F1793 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 NO3N Nitrate-N 0.5 
4.00EPAC CHMC F1793 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 NO2N Nitrite-N 0.5 
4.00EPAC CHMC F1793 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 SO4 Sulfate 0.5 
4.00EPAC CHMC F1793 SB1 -0607 SB1 -0607 LB SOIL SB1-0607 ASTM E77 NONE 617/2006 14:38 100 TOG TOC Total Orga 100 



ExpectedV Units Dilution MDL RL LabQualifif Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjusl RLAdjuste, SampleDe: LeachMett LeachDate LeachTime Leachlot Analysislo CalReflD 
MG/KG 1 70.8 202 N D = 70.8 202 J11K97 NONE SB1-0607 101405S1 
MG/KG 1 0.944 3.54 N D = 0.953 3.57 J11 K97 NONE 052406NH 052406NH3 
MG/KG 1 55.2 203 N D 55.8 205 J11 K97 NONE 052206KN 052206TKN 
MG/KG 1 0.0589 0.485 N D = 0.0595 0.49 J11 K97 NONE 053006Q3 300A-013006 
MG/KG 1 0.0527 0.485 N D 0.0532 0.49 J11 K97 NONE 053006Q3 300A-013006 
MG/KG 1 0.0456 0.485 B N D J 0.046 0.49 J11K97 NONE 053006Q3 300A-013006 
MG/KG 1 0.0436 0.485 B N D J 0.044 0.49 J11K97 NONE 053006Q3 300A-013006 
MG/KG 1 0.0783 0.485 N D 0.0791 0.49 J11K97 NONE 053006Q3 300A-013006 
PERCENT 1 0 0 N D = 0 0 J11K97 NONE 051906MC NONE 
PH UNITS 1 0 0 N D 0 0 J11K97 NONE 060206PH NONE 

1420 MG/KG 1 27.3 100 N 102 75 125 D = 27.3 100 NONE 052206KN 052206TKN 
20 MG/KG 1 0.534 2 N 103 75 125 D = 0.534 2 NONE 052406NH 052406NH3 
25 MG/KG 1 0.0607 0.5 N 99.9 90 110 D 0.0607 0.5 NONE 053006Q3 300A-013006 
25 MG/KG 1 0.0543 0.5 N 97.6 90 110 D = 0.0543 0.5 NONE 053006Q3 300A-013006 
25 MG/KG 1 0.0806 0.5 N 106 90 110 D 0.0806 0.5 NONE 053006Q3 300A-013006 

8840 MG/KG 1 50.2 144 N 115 75 125 D 50.2 144 NONE SB1-0607 101405S1 
5.65 MG/KG 1 0.0449 0.5 N 99.6 90 110 D 0.0449 0.5 NONE 053006Q3 300A-013006 

36 MG/KG 1 0.0469 0.5 N 106 90 110 D 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 27.3 100 B N D J 27.3 100 NONE 052206KN 052206TKN 
0 MG/KG 1 0.534 2U N D u 0.534 2 NONE 052406NH 052406NH3 
0 MG/KG 1 0.0607 0.5 U N D u 0.0607 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0543 0.5 U N D u 0.0543 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0469 0.5 U N D u 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0449 0.5 U N D u 0.0449 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0806 0.5 U N D u 0.0806 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 35 100 U N D u 35 100 NONE SB1-0607 101405S1 
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INTRODUCTION 

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa 
sandbergii) on soil samples provided by the ElR Consulting for Washington Closure 
Hanford, Richland, Washington. The tests were conducted from 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, ASTM E 1963-02 (2002). 

TEST ORGANISMS 

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test 
conditions were maintained during planting, germination, and growth phases of the test as 
prescribed by the ASTM protocol. 

CONTROL SOIL 

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70 
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate 
(0.4 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5. 

HYDRATION WATER 

The water used to initially hydrate the control and test soils was Milli-Q equivalent de­
ionized water. After initial hydration, all test chambers were watered with half strength 
Hoagland's solution on an every other day basis. All hydration was accomplished via 
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 
rep1icate 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 . 

JllKIO 05/16/2006 BORROW PIT 18 BG1607-01 F1779 
Jl1K04 05/17/2006 BORROW PIT 14 BG1607-02 F1788 

.JllK97 05/17/2006 McGEE RANCH BG1607-03 .F1793 
J11JT6 05/22/2006 1607-42 BG1607-04 F1816 
JllJV2 05/22/2006 116-N-3 BO1607-05 F1886 
JllK22 05/23/2006 600-23 BO1607-06 F1827 
Jlllli7 05/29/2006 UPPER RIP ARIAN #11 BG1607-07 F1852 
Jl1Kl6 05/29/2006 BORROW PIT 24 BO1607-08 1<1853 
Jl1K79 05/30/2006 VERNITA UPRIVER ON sourn BG1607-09 F1859 

SIDE 
J11JY8 05/30/2006 BORROWPIT9 BG1607-10 F1863 
JUJX0 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 subinigation. 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 p] anting of 10 seeds in each test chamber. Seeds were planted 1 ½ 
times the seeds diameter (approx. 2 mm) and covered gentJy with soi]. 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 detennined 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 genninated seeds had the smallest seedlings removed until 
the number of seedlings was reduced to five. 

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

TEST TERMINATION 

Tests were tenninated 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 genninated 
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 Shont 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 statistical1y 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 controJ. 

The results for sample Jl 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 Jl 1K97 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 1JT6 indicated a statistically significant reduction in gennination, 
average stem height, average root length, average above ground shoot mass (wet), average 
above ground shoot mas·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 111ass (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 tennination of the Jl1K22 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 1K16 indicated a statistically significant reduction in germination, 
average stem height, average root Jength, 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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I 
\0 
I 

Tabl• 2: Blwgrus Chronic THI Reaull$ forWHhlnglon Clos1111 Hanlord 
E, llllloll:ally~dl!f""""' ln>m ltb oonlrolby o,.olEqullVari.,.. t -r...SomproToot 

na 1N11c::a1., a non ,,.u.11c.111y u;i n1ncan1 ,e.,11: 1• lndlcalu a111unc•rr •IQnlnc:aN at lfph• (P),. 0.05; - , lndlel1t1 no e1t11111ea1 ttt1 parlorrned. ... _ A_, 
8fuegrau ~ 9'gnlloo,'1y ~ - SIQnirconl y - SIOnl/lconQy 

1•d-, dttl .... IJU- - ~ dllfnnl (I"""" dilfnnl Gn>OOd dW! .... A-lat 
Ltb 10: s.tnp•llumbor. C.-mlMMln compaNd1o A- oomprld fo ....... Roo, --lo -·- t:Ot'l'l~to -~ COlrlpre,cllo Mau 

Er>dpolnt Ubc«/.n>I? S ltm Heigl!! Ubc.,,t,ot? Lenlllll I.ob Conllol? (Woll Lll>Con .. 11 (Or/) LM Conlr0l? (WIil 

1%1 ,..,., fmml 
,_, ·--· ,_, 

TNl1 lnlt1aladon.Jur.t 2009 

Laboratory Control 96 - n.8 - 103.0 - 24.4 - 4.41 - 18.7 

BG1607-01 J11K10 96 ns 65.8 E' 66.6 E' 16.5 E' 2.70 E' 16.1 

BG1607-02 J11K04 92 ns 68.6 ns 72.4 E' 19.3 ns 3.01 E' 22.0 

BG1607-03 J11K97 60 Es 42.0 Es . 41 .2 E' 9.4 E' 1.49 Es 5.4 

BG1607-04 J11JT6 78 E' 54.5 e' 41.4 E5 10.8 e ' 1.50 E' 10.7 

BG1607-05 J11JV2 44 es 71.2 ns 47.7 E' 16.9 E' 2.24 Es 17.7 

BG1607-06 J11K22 100 ns 59.1 E' 48.6 es 11.7 Es 1.53 E' 10.9 

BG1607-07 J11JH7 96 ns 55.8 E' 51 .2 e' 14.4 E' 1.75 E' 12.4 

BG1607-08 J 11K16 80 Es 61.8 Es 51 .5 es 15.6 es 2.29 E' 9.5 

BG1607-09 J11K79 88 ns 61 .3 E' 54.7 es 14.0 e' 1.92 E' 11 .7 

BG1607-10 J11JY8 80 ns 63.1 E' 73.0 Es 13.6 E' 2.34 E' 10.0 

BG1607-11 J11JXO 92 ns 70.0 ns 70.7 Es 16.4 E' 2.58 E' 15.0 

Av.._ ---SIQrlllcnly $1;alfbnlly Tol• Mats Signlfbnly ToralMan SIQnlfkriy 
dllf .... 1 Awni;oRool <fll!eninl <~•· ,s;tfhfll (Shoo!, . drt-

comp .... 10 ...... ccmpwwflo Rools) camp.-edlo ~I•} com,--91• 
Lll>Cont,,,11 (Or/) Lob Conltol? (Wtl) I.Ab Conlft>l? IOr/1 Lll> Col>lrtl? ,_ , ,_, ,_, 

- 1.09 - 43.1 - 5.50 -
ns 0.94 ns 32.6 ns 3.63 E' 
ns 0.83 Es 41 .4 ns 3.84 Es. 
E' 0.38 E' 14.8 E' 1.87 E5 
E5 0.53 E' 21 .5 E' 2.03 E' 

ns 0.47 es 34.6 ns 2.71 E5 
e' 0.64 ns 22.5 Es 2.37 . E' 
E' 0.45 E' 26.8 E' 2.21 Ea 
E' 0.50 E' 25.0 Es 2.78 Es 
Es 0.73 E' 25.8· E' 2.65 E' 
Es 0.57 E' 23.8 E' 2.91 E' 
E' 0.84 Es 31.4 Es 3.42 Es 



CERTIFICATION STATEl\mNT 

I certify that this data package is in compliance with the Statement of Work, both technically 
and for completeness, for other than the conclitions 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?l?' 
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APPENDIX A 
RAW DATA SHEETS 
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BLUEGRASS GROWTH TEST 

Client Washlnglon Oosure Hanfoftl Pn,jecl Tl!OI Slarl Dala: June 7. 2006 

Dayo

1'.w-- Day12.Ji.j:_ Day14~ Day18~ Doy19~ Oay21~ Doy23_@__ Day!.!.~ 

Sample ID: Lab Control (70% 70 grade silica sand, 20% clay, 10% peat) 

!. -2.• 

(p ~l'l-c,fD Emereeze 
~-r ·~ :.ZG. 

CONC. REPLICATE: 12da)'> 14 days 19doys 1Dda)'> 
after • ~her afla, afle< 

ptanllnQ plar,Ung planting planting 

A "- ~ R ~ 
Conlrol B -, -, -, ")-

C ½. L-f y "' / D ~ ~ ~ s 
E -, -, 7 -=t-

14-0~t Post-E,,.roence: Desc:tlbe sllOOt appurance: 

ReplcalaA :JI 3 &i I meJ. G.i 1 l5t'l1(n 
Replcala B 

RoplkateC 

RephoalaD 

R•pllcate E 

Measur8 Shoo\ ~efijht 

lndlvldual llelghlol oach se«lq 

(abOVB gn,und) 

MNSUIO SllOOt Weight 

Tatel maMo1 all se«lllngs 

(abOYO gn>und) 

Desc,lben,otappoarance: 

RopllcaleA 

Replc:ateB 

ReplicelaC 

Raptic.aleO 

Repllcat• E 

Measur8 Rool Length: 

lndivldual longlh of the longest roat 

fn,m each se«llit'G 

Maasun, Roal Weight 

Total mas, o! all roats !n>m all seedlings 

Comments: 

# seeds gennlnated pH 

l, -i~ (,..JO 7-DAYS POST• 14-0AYS POST-

21 day, 23 day.I ~~GEHCE 
EMERGENCE - .n.w ( day.I alter (~day., • llw INITIAL 

planting planUng 1..I planing) planting) (0 planllng) 

l<t;f6' '8-~ 5"" S" 
5 7-'>S- ~ 

Lt Lj q G,, '+ 
5 ~~;:,,5 ~ 
s 7 • t:; ~ 

mm 

mm 

mm 

mm 

mm 

Dayti;J / 8,.,-

FUW. 
(GI 14 days Pos~ 
Em-) 

"7.7 



Client Washlngloll Closure Hanlonl P,aject 

In~ 
~o..Q.12._ Day12 N-a'" 

CONC. REPLICATE 

Control 

Measure Shoot Height 

Individual h,ilghlof ac:1, ~ 

(above i,,,urd) 

Measure Shool Weight 

Total mass of all se,,dl ngs 

(above ground) 

Dascrtbe ""'' z,ppearanc,o: 

Repllc:a18A 

ReplicalaB 

RepllcaleC 

Repllcale D 

Repl<:ale E 

MeasL1re Root Length: 

lndlvkluol lenglh ol lhe ""'900' IOOI 

lrom each s eedi ng 

Measure Rool Weight 

A 

8 

C 

D 

E 

Total mass of all roots Imm ell seedings 

CommanlS; 

BLUEGRASS GROWTH TEST 

Day19...w_ 

Bioassay Lab ID: BG fbot~b( Sample No: 

# seeds gennlnaled 

Tosi S!arl Dale: June 7. 2006 

Day23_@2._ Day __ _ 

"°j'(lt.(. /0 

pH 

Emergence 
7-DAYS POST- 14-0AYS POST• 

12days 14days 1&days 19days 21dll)'5 23days · ~GENCE EMERGENCE 

"""' altar - - allar - daysaner (~dll)'5afte< INmAI. 

planing l)lanl ng planing planl!ng planting plani ng ,Z( planl ng) pla-lting) (GI planting) 

~ Lt LI Lf 4 L.} L/ 
V) ln \.I) ((I ~ ft.,-") '-7 ~ -, 4 --, 1" Co 7"l5 !, 8.8 ,Q 5 s S' ~ s- $ 

t.f ~ ln (I) !' (,,.,-7~ s-

IMI 

111111 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

FINAL 
(Cl14dll)'5Posl-

EnM1111once} 

-7,7 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 15-2916-1027 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: 05 Jul-06 DIIWater: 

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

Sample No: 05-2474-4754 Code: 

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

Receive Date: Source: 

Sample Age: 21d Bh Station: 

Comments: J11K10 

Comparison Summary 

Analysis Endpoint NOEL 

09-7274-7276 % Germination 100 

17-8375-3931 Average Height (mm) < 100 

09-4434-8220 Average Length (mm) < 100 

12-2358-3328 Average AG Wt (Wet, mg) < 100 

05-1082-0854 Average AG Wt (Dry, mg) < 100 

17-8788-1143 Average Root Wl (Wet, mg 100 

12-4126-4935 Average Root Wt. (Dry, mg) 100 

04-8138-0981 Average Total Wt (Wet, mg 100 

16-0918-3359 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-01 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

100 N/A 

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 2:09 PM 

14-0075-2468/B.160701 psc Test Link: 

CH2M HIii I 
Duration: 28d Oh 
Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

11.51% Wilcoxon Rank Sum Two-Sample 

13.73% Equal Variance t Two-Sample 

21 .91% Equal Variance t Two-Sample 

32.1 4% Equal Variance t Two-Sample 

30.76% Equal Variance t Two-Sample 

33.42% Equal Variance t Two-Sample 

26.35% Equal Variance I Two-Sample 

31.81% Equal Variance t Two-Sample 

29.18% Equal Variance t Two-Sample 

Analyst: <'J:r- -14 -Approval: __ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/5 5 0.96000 0.80000 

100 5 0.96000 0.80000 

Average Height (mm) Summary 

Cone-% 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 Artllidal Soll/$ 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. 17.2TT 

100 5 16.490 11 .018 

Average AG Wt (Dry, mg) Summary 

Conc-0/4 Control Type Reps Mean Minimum 

0 Artlflcial 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-% Control Type Reps Mean Minimum 

0 Artificial Soll/5 5 43.060 29.633 

100 5 32.571 .). 1s: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 

r 

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 
7.2.9800 0.69936 

4.49399 0.50541 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.08944 9.32% 

SD CV 

8.5034 10.92% 

9.6327 14.63% 

SD CV 

16.880 16.40% 

21 .229 31 .86% 

SD CV 

7.2226 29.62% 

6.0541 36.71% 

so · 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% 

0.28033 29.96% 

SD CV 
12.004 27.88% 

11 .281 34.64% 

SD CV 
1.56382 28.44% 

1.13012 31 .11% 
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 

o Artificial Soil/S 1.00000 1.00000 

100 0.60000· 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

o Artificial Soil/S 69.6 66.4000 

100 66.6000 76.6 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlficial Soil/S 85.6 111.800 

100 99.6000 50.4000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artifici,al SoiVS 17.97 32.7760 

100 15.68 25.756 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlficial Soil/S 3.11399 5.69600 

100 3.21500 3.39399 

Average Root Wt. (Wet, mg) D_etall 

Cone-% Control Type Rep 1 Rep2 

0 Artlficlal SolVS 14.658 24.3600 

100 16.935 22.654 

Average Root WL (Dry, mg) Detail 

Conc-o/. Control Type Rep1 Rep2 

o Artlficial SoiVS 0.87400 1.33799 

100 1.19998 1.07000 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

o Artificia l Soil/S 32.628 57.1360 

100 32.615 48.41 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 3.98799 7.03599 

100 4.41498 4.46399 

000-092-101-1 

Rep 3 

0.80000 

1.00000 

Rep3 

69 

73.6 

Rep3 
88.8000 

75 

Rep3 
17.2775 

18.584 

Rep3 
3.34750 

3.36799 

Rep3 
12.3550 

18.84 

Rep3 
0.69502 

1.12600 

Rep3 
29.6325 

37.424 

Rep3 
4.24252 

4.49399 

Rep4 Rep5 
1.00000 1.00000 

1.00000 . 1.00000 

Rep4 Rep5 
86.2 78 

57.6 54.6 

Rep.4 Rep 5 
126.6 102 

59 49 

Rep4 Rep5 
31 .0360 22.8520 

.11 .016 11 .4140 

Rep4 Rep5 
6.08000 3.79600 

1.67000 1.83601 

Rep4 Rep5 
21.456 20.558 
14.32 7.65400 

Rep4 Rep5 
1.21799 1.13599 

0.73201 0.55000 

Rep4 Rep5 
52.494 43.41 

25.338 19.0660 

Rep4 Rep5 
7.29600 4.93198 

2.40200 2.38801 

CETIS™ v1.1 .2revl 

Report Date: 

Test Link: 
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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 SoiVSedf 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 

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 nes 

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/B 160701 psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-0610:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11 .51% 

Decision(D.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(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 D~tail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 
Average Height (mm) Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc•o/• Statistic Critical 

Artificial Soil/Secli 100 2.08833 1.85955 

ANOVATable 

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 

Distribu6on Shapiro-Wilk W 0.86502 

Sample Unk Control Link 

14-0075-2468 14-007 5-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0351 10.6854 

F Statlstlc P-Value 
4.36 0.07020 

Critical P-Value 

23.15450 0.81488 

0.08742 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-OB 2:09 PM 

17-8375-3931/B160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1 .2 · 

Toxic Units ChV PMSD 

NIA 13.73% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal Data Transfonned 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 65.84 54.6 76.6 9.6327 
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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 SoiVSedi 100 2.99433 1.85955 

ANOVA lable 

Source Sum of Squares Mean Square OF 
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 Ratio F 1.58165 

Dislrlbulion 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 0.66777 

0.15028 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:09 PM 

094434-8220/B160701psc 

CH2M HIii I 
Version 

18 Jul-0610:48 AM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 21.91% 

Declslon(0.05) 

Significant Effect 

Declslon(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 5 102.96 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 SoiVSedi 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 

ANO VA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42328 

Distribution Shapiro-Wilk W 0.88894 

Sample Link Control Link 

14-0075-2468 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 
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19 Jul-06 2:09 PM 

12-235S-33281B160701psc 

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 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% 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 Two-Sample C >T Untransformed 

Group Comparisons 

.Control vs Cone-% Statistic Critical 

Artlficial Soil/Sedi 100 2.34565 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 7.311106 7.31 1106 1 

Error 10.63031 1.328788 8 

Total 17.94141 24 8.6398945 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.54704 

Distribution Shapiro-WIik 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 

Critica l P-Value 

23.15450 0.38726 

0.17392 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 
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05-1082-0854/8160701psc 

~CH2M Hill I 
Version 

18 Jul-06 10:48 AM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.76% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Oecision(0.01 ) 

Equal Variances 

Nonna! Disbibulion 

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 2.69700 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 Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiVSedi 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 

Crltical P-Value 

23.15450 0.82789 

0.63359 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 2:09 PM 

17-8788-1143/8160701psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-0610:48 AM CETISv1 .1.2 

Toxic Unlts ChV PMSD 

1 NIA 33.42% 

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 Maximum SD Mean Minimum Maximum SD 

0 Artificial SoiVS 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 Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal V ariance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 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 
14--0075-2468 14-0075-2468 

Zeta NOEL LOEL 
100 >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 
12-4126-4935/8160701psc 

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 
j Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average Total Wt {;Net, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Unlransfooned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.4238 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 275.0535 275.0535 1 

Error 1085.454 135.6818 8 

Total 1360.50787 410.73532 9 

ANOVA 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-Value MSD 

0.0962 13.6993 

F Statistic P-Value 

2.03 0.19232 

Critical P-Value 

23.15450 0.90711 

0.37447 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 2:09 PM 

04-81 38-0981/B160701psc 

CH2MHIII I 
Date Analyzed Version 

18 Jul--0610:49 AM CETISv1 .1.2 

.Toxic Units .ChV PMSD 

1 NIA 31.81% 

Declslon(0.05) 

Non-Significant Effed 

Declslon(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 Soll/S 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 
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 Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.16337 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 8.711 427 8.71 1427 1 

Error 14.89081 1.861352 8 

Total 23.6022396 10.572778 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.91480 

Disbibution Shapiro-WIik W 0.85910 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0312 1.60454 

F Statistic P-Value 

4.68 0.06246 

Critical. P-Value 

23.1 5450 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% 

Decisio_n(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 Soll!S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.63260 2.38801 4.49399 1.13012 
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Tm! Slart Dale: J._.,. 7, 2006 

Day14 t,/"J"' Day16_w.n:_ Da,y19~ o-r21~ 

Bloassaylab ID: BG IC.0,~02. Sample No: (Jtt~o'{ 
#seeds germinated pH 

Emergence 
7-'JAYSPOST· 14-0AYS POST• 

CONC. REPI.ICAlE 12days 14 days 18dll)IS 19days 21dap 23 days ~GEHCE ~RGEHCE FlNAl - aller aner alter anor anmr d2>"5.after ( day .. nor INITlAl IC 14 days Pool• 
plat>ling planting planting planting planting planting 7-' planting) planting) lC planting) 

Ernetgan..) 

A fr ~ s- s 5 5" $". 
. Control B :2- 'i ( I) r,, < Co ->, b s 

C (p Co C, (o .:=:- (fl->~ 5 8.C\ 7-q 
D 1../ S" ~ 1;!!2).5' ( ~ s-
E :7> _3 -:z ~ 3 .3 3 

7-Day• Po•c-l!na,gonce: SolecliY9ly lhln _, ID 5 s-.nos (lea,le lhe S lalesl seedings~ Desatt,e shool ap__,.., 
RapllcaloA '2 ,, ~ . \ (hf'd- e,, t 2St!) lki 

-11~ ~ ':.'l'ar~:.a·t~:::ti!~(mei&i RepllcaloC 

RepllcatoD 2 'rUI , -Zm?d, b, , l ~)')\ iz,. · 
RopllcallE 3 8 h 

,._,.,_Code: Goccl (G) = deopg,.,..,a,lorwllh nc brown, B""""(B)=-oolornclod, llg • lollarge plants(tallnt.&> M>OO!s) ,#Mad =•01 plants (smaller ltlan large, -•hools),ISm•#smallplonls (1-3shoo!s} 
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CETIS Test Summary 
I Plant Bioassay • Chronic • 

Test No: 08-5786-2300 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: Dil Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-9112-3540 Code: 

Sample Date: 17 May-0612:57 PM Material: 

Receive Date: Source: 

Sample Age: 20d 11h Station: 

Comments: J11K04 

Comparison Summary 

Analysis Endpoint NOEL 

06-7336-5700 % Germination 100 

19-0704-1634 Average Height (mm) 100 . 

14-9155-9465 Average Length (mm) < 100 

19--0385-9231 Average AG Wt (Wet, mg) 100 

07-4092--0913 Average AG WI (Dry, mg) < 100 

07--0730-1229 Average Root Wt. (Wet, mg 100 

02-2704-3987 Average Root Wl (Dry, mg) < 100 

03-4725-4822 Average Total Wt (Wet, mg 100 

14-3265-9601 Average Total Wt (Dry, mg) < 100 

000-092-1 01-1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-02 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

100 N/A 

> 100 NIA 

100 N/A 

> 100 NIA 

100 NIA 

> 100 N/A 

100 N/A 

CETISlM v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:08 PM 

03--0780-211618160702psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

16.82% Wilcoxon Rank Sum Two-Sample 

14.04% Equal Variance t Two-Sample 

20.82% Equal Variance I Two-Sample 

29.51% Equal Variance I Two-Sample 

31 .10% Equal Variance t 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 t Two-Sample 

-27-
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CETIS Test Summaiy . 
o/o Germin'ation Summary 

Cone-% · Control Type Reps Mean Minimum 

0 Artificial So11/S 5 0.96000 0.80000 

100 5 0.92000 0.60000 

Average Height (mm) Summary 

Cone-% 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 

Conc-"/4, 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 Minimum 

0 Artificial Soil/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 So11/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 Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 41 .353 24.55 

Average Total Wt (Dry, mg) Summary 

Conc-'/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.83973 2.31399 

000-092-101-1 

Ma)limum SE 
1.00000 0.04000 

1.00000 0.08000 

Maximum SE 

86.400 3.8028 

85.300 4.4789 

Maximum 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 bate: 

Test Link: 

SD CV 
0.08944 9.32% 

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 2of 3 

19 Jul-06 2:08 PM 

03-0780-211618160702pse 

-

-28-
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiUS 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 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-% Control Type Rep 1 Rep2 

0 Artificial SoiUS 17.97 32.7760 

100 21 .3580 11 .8320 

Average AG Wt (Dry, mg) Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soil/$ 3.11399 5.69800 

100 3.09600 1.77200 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 14.658 24.3600 

100 27.214 12.718 

Average Root Wt. {Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

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 SolUS 32.628 57 .1360 

100 48.572 24.55 

Average Total Wt (Dry, mg) Detail 

Cone-% 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 

Rep3 

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 

Rep3 
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 

89.4000 91 

Rep4 Reps 
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 Reps 
1.21799 1.13599 

0.95999 1.11666 

Rep4 Rep5 
52.494 43.41 

42.224 56.3567 

Rep4 Reps 

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/B160702psc 
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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 Conc•o/o Statistic Critical 

Arti ficial Soil/Sedi 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 

At4OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.71853 

Distribution Shapiro-Wilk W 0.64364 

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

Zeta II NOEL LOEL 

11100 >100 

P-Value Ties 
0.5000 4 

F Statistic P-Value 
0.18 0.6B038 

Critical P-Value 

23.15450 0.23141 

0.00019 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul--06 2:08 PM 

06-7336-5700/B 160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 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 
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CETIS Analysis Detail 
I Plant Bloassay • 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 1.57603 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 Statistic P-Value 

2.48 0.1 5367 

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/B160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 NIA 14.04% 

Decis ion(0.05) 

Non-Significant Effect 

Decislon(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 77.84 69 86.4 8.5034 

100 5 68.58 58.6 85.3 10.015 
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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 

Cont rol vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.64782 1.85955 

ANQ\/ATable 

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 

Dfstlibulion 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 

Page3of 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% 

Declsion{0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision{0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transfonned Data 

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

0 Arti ficial Soll/$ 5 102.96 85.6 126.6 16.880 

100 5 72.440 43.2 91 19.477 
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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 Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.30479 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 63.72332 63.72332 1 

Error 299.4398 37.42998 8 

Total 363.163174 101 .15331 9 

ANOVA 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: 

Page 4of 9 

19 Jul-06 2:08 PM 

19-0385-9231/B160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 N/A 29.51% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-'Y, 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 
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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 Untransfonned 

Group Comparisons 

Control vs Conc-o/a Statistic Critical 
Artificial SoiUSedi 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 5of 9 

19 Jul-06 2:08 PM 

07-4092-0913/8160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31.10% 

Decision(D.05) 

Significant Effect 

Decislon(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 Soll/$ 5 4.40710 3.11399 6.08000 1.38143 

100 5 3.01081 1.77200 4 .28003 0.89854 
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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 

Arti ficial 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38777 

Distribution Shapiro-Wilk W 0.96007 

Sample Link Control Link 

03-0780-2116 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 6 of 9 

19 Jul-06 2:08 PM 

07-0730-1229/B160702psc 

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 

Dec is ion(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 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 
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 Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 1.90702 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1732TT5 0.173278 1 

Error 0.381173 0.047647 8 

Total 0 .55445053 0.2209241 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31512 

Distribution Shapiro-WIik W 0.91 397 

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 

NIA . 23.50% 

Decislon(0.05) 
Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Disbibutlon 

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 1.11666 0.23266 
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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 I Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arti ficial Soil/Sedi 100 0.22255 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 . 

Distnbution 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 7254822/B 160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 , 1.2 

Toxic Units ChV PMSD 

1 N/A 33.12% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-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 43.060 29.633 57.136 12.004 

100 5 41.353 24.55 56.357 12.246 

Graphics 

1- 20- I .... I 

"' 1· I • E 15 I • 
! 1 I 

11 I 
11>- I • 1 -o E I • 3 ii 5 I 

1 I 

E Sf I 

~ 1 0 
___ _______ __ .. 

---- -- -- ----- -C ., ::i I 
Cl 0-: I 

~ ·5· • I 

:c t>: I 

-10-
I • I 

0-: • I 

-1S-: I 

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 

Cone-% Ranklts 

-37 -
000-092-101 -1 CETIS™ v1.1.2revl Analyst: s-- Approval: __ _ 



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 Cone-% Statistic Critical 

Artificial Soll!Sedi 100 1.92927 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 6.88537 6.88537 1 

Error 14.79891 1.849864 8 

Total 21 .6842828 8.7352339 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.94988 

Distribution Shapiro-Wilk W 0.89498 

Sample Unk 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 

0.1 9282 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:08 PM 

14-3265-9601/B 160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.09% 

Decision(0.05) 
• Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data SummaJY 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 3.83973 2.31 399 5.39669 1.11991 

Graphics 

1.0-: 2.0-: I 
I • ai o.~ 1.5 
I • • E I 

"C 0.8 
I 

'ii 1,0-: 
I 

e I .. 0.7 ]i I 

:I: o.s I 

]j 0.6 I 

§; I • ·o o.o --- ------ ---- ----------- ---I- 0.5 C 

& ::I I 

s 0.4 - ., 
-().5 I 

~ 0.3 
I 
I 

-1.0- I 
0.2 • I 

' · 1.5-: I 

0.1 • • I 
I 

o.o -2.: I 

0 100 ·2.0 •1.S · 1,0 --0.S 0.0 0.5 1.0 1.S 2.0 

conc-•h Ranklts 

-38 -
000-092-101-1 CETIS™ v1.1.2revl Analyst: J;-...-- Approval :. __ _ 

- - - -- - - - - - - - - - - - - - --- - - ---



BLUEGRASS GR 
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Emergence 
7-DAYS POST· 14-DAYS POST-

REPUCATE 12days 14 days 16 darys 19doys 21 days 230ays ~GENCE EMERGENCE 
days aner 1'2!L. days anar INIT!Al aner after ar1ar artor Iller aner 

't..l pl.lnUng) planllng) (1111 plonllng) plan&,g pl~llr,g planHng p\anllng planHng planllng 

A E'} I L ~ "l <.. :3 
B ' ' L4 1.,1 1-f c.J 4 
C \ ' 1 ,_ 

~ ~ :?:, S.l..c, 
D -3 3 3 3 "{ '-I q 
E ~ 0 \ I I ' I 

Solec1lvely lhl• doMl ID 5 Seedlings Paavo Iha 5 lallet s..tllngs). Desc,tbe shoot appe..ar,a,: 

eJ 
I \~ 4,l 1 2.m~J l,., , l h,, l.-.,. 
\ t"\.e-A. ~ I I :S .,.._, l.._ 

I \'\ ~ 1 -Z. b\e ~ fu , I Sk- b 
\ M.~ A "" ~/l ~ 5heur 

pH 

7..,5..o(p 
Day~~ 

FINAL 
(@ 14 days Post• 

Eme111eoce) 

43. f 

Appea,ance Code: Good (G) = d-11'"" c:obr1Mlh,., b.,...,. B.,..., (B) • b"""' color oolod. I Lg•• of la111• plants (lllllost. 6+ •hoots) . # Med•• of platlts (smaller lhan 1-. '-•1-). I Sm=# omall plants (1-3 sllools) 

1.t-oay.11 Pos1..E.m1rs,1nc:e: Oac:r1be shoot appearance: 

Raplc:alaA ZnY 6i. , I syV\ Gi 
ll ~ ~ . t= '2. (".l 12..d. C:n I RepHc:ale9 

Roplk:aloC 

Rapic:aleO 

RepWcatoE 

\:Mt;OC:1' ,'2-SVVl&i 
'2-j~ (:,> I \ rn(..-0 {:,,t 

•• A 

\ ~'-'r,1. &\ 

Me"""'9si-1Ho!Ght 

lndMdual helghlol eac11 seellling 

(above g,wnd) 

Measuta Shool Weight 

Total mass or all seedlings 

(above ground) 

Describe ,oot appear.ance: 

Replk:aleA 

Repll<ale9 

Replloale C 

Repllcala D 

Replc:aleE 

Meason, RDol Longth: 

lndlvldual lenglh of lhe longosl n,01 

J,omi!lad'aseedling 

Reollc:aleA 

Re,Ucale 9 

Reolic.ale C 

Reollcale D 

ReplicalaE 

l .., r1- &i 

l$Mfn 

1s1 Soedllna 2nd Seedlina 3<tl SoedUna 

"-.7 mm 't:$ mm -.::;Jmm 
Ir mm s3.,.,., l.{ { mm 

7 mm ( (, mm YC:.mm 

J"J mm (IS' mm I~ :t.r.., 
3.7mm mm mm 

Meason, RDol Wolght 

Tole! maos ol all n,015 fn,m all .....,i1,19s 

12.~1.ol- 1:;·· ...... '.?'= I ....... , .. ,,, I --·! ... , .... 1 - I I , ~ r.-, ., 

IZ.f0,92, •w ·-·- _ • _ _ 

Re llcaleC 150'-f ,rJ /;]._q'-{/l/7_ 
12412,{,,'f c.,n-,.n 1"1.CJ<"° "') }")0/. ~lfl 

j"2."\I.,. ,7 
comments: 

mm mm 

q 
mm mm 

mm mm 

mm mm 

mm mm 

I '2. C:, ~. Ol 

4111 Soedlni 51hSeedWna 

mm mm 

3G,, mm mm 

mm mm 

LR mm mm 

mm mm 

-39------------------------------
...! 



CETIS Test Summary 
I Plant Bloassay • Chronic 

Test No: 08-7221-5092 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: D11 Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 07-1215-2851 Code: 

Sample Date: 17 May-06 05:57 PM Material : 

Receive Date: Source: 

Sample Age: 20d 6h Station: 

Comments: J11K97 

Comparison Summary 

Analysis Endpoint NOEL 

09-2283-2326 % Gem1ination < 100 

16-5582-9022 Average Height (mm) < 100 

02-89~646 Average Length (mm) < 100 

05-4288-6540 Average AG Wt (Wet, mg) < 100 

04-3496-9037 Average AG Wt (Dry, mg) < 100 

08-8644-18:I 1 Average Root Wl (Wet, mg < 100 

10-6504-7665 Average Root Wl (Dry, mg) < 100 

08-2836-5557 Average Total Wt (Wet, mg < 100 

06-9987-2823 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

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 N/A 

100 N/A 
100 ·N/A 
100 N/A 

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 t Two-Sample 

23.22% Equal Variance t Two-Sample 

30.82% Equal Variance t 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 t Two-Sample 

-40 -
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CETISTest Summary 
% Germination 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-% 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 Arti flcial Soil/S 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 

Conc-0/o 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 Arti ficial SoiUS 5 5.49930 3.98799 

100 5 1.86513 0.87667 

000-092-101 -1 

Maximum SE 
1.00000 0.04000 

0 .80000 0.1 0954 

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 

18.21 2 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 2of 3 

19 Jul-06 2:12 PM 

19-0444-857 4/B 160703pse 

. 
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CETIS Test Summary 
% Germination Detail 

Cone-0/4 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-% 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 

Conc-0/4 Control Type Rep1 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 Rep1 Rep2 

0 Artiflcial Soil/S 0.87400 1.33799 

100 0.26664 0.45749 

Average Total Wt (Wet, mg) Detail 

Conc-o/o 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 

Rep3 
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 

Rep 3 
4.24252 

0.87667 

Rep4 Rep5 
1_.00000 1.00000 

0.80000 0.20000 

Rep4 Rep5 
86.2 78 

80.5 44 

Rep4 Rep5 

126.6 102 

81.8000 37 

Rep4 Rep5 
31.0360 22.8520 

18.2125 6.38000 

Rep4 Reps 
6.08000 3.79600 

3.33749 0.90991 

Rep4 Reps 
21.458 20.558 

13.14 1.63000 

Rep4 Rep 5 

1.21799 1.13599 

0.93750 0.06995 

Rep4 Reps 
52.494 43.41 

31,3525 8.01001 

Rep4 Rep5 
7.29800 4.93198 

4.27499 0.97986 

CETIS™ v1.1 .2revl 

Report Date: 
Test Link: 

Analyst: :Z,..... 

Page 3 of 3 

19 Jul-06 2:12 PM 

19-0444-8574/B160703pse 

-42-
Approval: __ _ 



CETIS Analysis Detail 
I Plant Bfoassay - 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 0.23576 

F Statistic P-Value 

10.34 0.01233 

Critical P-Value 

23.15450 0.10824 

0.04830 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:12 PM 

09-2283-2326/B160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 20.56% 

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 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 Bloassay - 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/Sedl 100 2.94883 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 

SampleUnk Control Link 

19-0444-857 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 0.1 8610 

0.14539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19Ju1-062:12 PM 

16-5582-9022/B160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 20.93% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equa_l Variances 

Normal Distribution 

Data Summary O(lginal Data Transformed Data 

Cone-% Control Type Count Mean M_lnlmum 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 
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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 Soll/Sedi 100 4.80622 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 9541.921 9541 .921 1 

Error 3304.6 413.075 8 

Total 12846.521 2 ~54.9959 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.89930 

Distribution . Shapiro-W ilk 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 0.001 34 

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/B 160703psc 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.22% 

Daclsion(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 5 102.96 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 DF 

Between 559.876 559.876 1 

Error 326.6085 40.82606 8 

Total 886.464528 600.7021 9 

AN.OVA 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 MSD 

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 

Page4of 9 

19 Jul-06 2:12 PM 

05-4288-6540/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:1 2 PM CET1$v1 .1.2 

Toxic Units ChV PMSD 

N/A 30.82% 

Decision(0.05) 

Significant Effect 

Decision(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 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 

A.NOVA Table 

Source Sum of Squares Mean Square DF 

Between 21 .29095 21 .29095 1 

Error 12.68986 1.586232 8 

Total 33.980814 22.877187 9 

A.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50961 

Distribution 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 /B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 33.61% 

Declslon(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/$ 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.48881 0.69002 3.33749 1.12433 
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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 t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-v. Statistic Critical 

Arti ficial Soil/Sedl 100 4.32132 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

19-0444-8574 19-0444-857 4 

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 6of 9 

19 Jul-06 2:12 PM 

0~644-: 1811 /B 160703psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 30.53% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01} 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% 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 Untransfomied 

Group Comparisons 

Co ntrol vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.99172 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1.281199 1.281199 1 

Error 0.64326 0.080408 8 

Total 1.92445922 1.3616067 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.90696 

Distribution Shapiro-Wilk W 0.91477 

Sample Link Control Link 

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 a~ 9 
19 Jul-06 2:12 PM 

10-6504-7665/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units • ChV PMS0 

N/A 30.53% 

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 1.09220 0.87400 1.33799 0.20288 

100 5 0.37632 0.06995 0.93750 0.34591 

Graphics 

1.0, l 0.60-: • 
" o.~ 0.51>' Cl 
E 
~ 0.8 

l! 
o . ..0-: 

e --- ------- ---- -- --- --- - - Reject Niiil-
,.J 0.7 ll 0.30: 

:I: • 
8 0.6 C C 0.21>' 

a~ 0.10' • a: 0,5 C 
II) ::, 
Cl o.4' o.oo -- --- ---- --- - -- - -- - --- - --- · ; I 

~ 0.3 -0.10- •' I 
0.2 -0.20, • I 

• • I 

-0.30-; 
I 

0. 1 • I 
I 

0,0 -0, ;: 
0 100 ·2.0 •1,5 ·1.0 -0.5 0.0 0.5 1.0 1.5 2.0 

Conc-'Va Ranldts 

000-092-101-1 CETIS Tl,I v1 .1 .2revi Analyst: ~ 
-49 -

Approval: __ _ 



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 OF 
Between 1990.7 1990.7 1 
Error 983.8741 122.9843 8 

Total 2974.57434 2113.6845 9 

ANOVA AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 1.41446 

Distribution Shapiro-Wilk W 0.92368 

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

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 

19Jul-062:12 PM 

08-2836-5557/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.29% 

Daclsion(0.05) 
Significant Effect 

Decislon(0.05) 

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 

o 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 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Total WI (Dry, mg) 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 3.79773 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.14650 

Distribution Shapiro-WIik 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 

Critical 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/B160703psc 

CH2M HIii I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 32.36% 

Decision(0.05) 

Significant Effect 

. 
Declsion(0.05) 

Significant Effect 

Decision(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 5.49930 3.98799 7.29800 1.56382 -

100 5 1.86513 0.87667 4.27499 1.46049 
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e BLUEGRASS GROMH TEST 

Tesl Sbolt D•le: June 7, 2006 

01)'0 ~ Doyl2~ Doyl4_tig: Dayl&~ Dayl9_.m_ llay21~ Doy23©- Day_ -- D~ 0,-

Bioassay Lab ID: _BG /b07 J() '{ Sample No: :nrST~ 
# seeds germinated pH 

Emel{lence 
7.0IWS POST- 14.QAYS POST-

CONC. REPLICATE 12 days 14 day, 16 day, 19days 21 days 23dll)'S ~lt'~ @;RGENCE 
INITIAL 

FINAL 
allef - aftor 81\e< - an.et 

(_dayufte< 
(0 14 d.ys -~ 

..... Ing planl!ng planl!ng planllng planUng p1 .. 1ng z..C planting) planing) l@plan1ft0l Etn,,vence) 

A ..3 1:5' $ {;-, {o fn~$""' ~ 

Control B I I '7-- 2 y -z.. ..3 . C '1..- Li 5' 6 $ ,6; S" 8,L{ 7-3 
D [') i "2- 9.. ~ 'Z- .:3 
E \ :3 ~ :3> ~ 3 . ,3 

14.oaya PoOI-Emorc,o•co: Deoc;,f1,e ol1ool appaar11n<,O: 

Re,11<a1oA -z..\5 Gn , :Z. r:,e d Cz! t SI'!'\ 9 
Rop11a11e e \ me. d &l 1 "2.. s rri &i 
Res>llcal• c I lg c.n. • 4 VV)f,, d- &i 
Repllcale D 2... M t--4 lzl L I :!> ""'- C:,-. 
Replicale E I \ 3 C;,i 2 ~ c.A &i 

Measun, Shoot Haight 5111 Soedi 

ln!Mduol helghlol oadl •-111"9 °32. mm 

(aboYe g,ound) mm 

mm 

mm 

mm mm mm 

M...,un, Shoot Wei111t 

Tolal mass of all seodllng, 

(abc,\/o 91t1und) 

/2. 9.3-'-l°l 
Dosa'bert10l-: 

RopllcaleA 

Roplk;aleB 

Repllc:ate C 

RepllUle D 

RopicataE 

Meas<n Root Length: 

Individual lerQLh of the k>npest root mm mm 

ft0R1Ndlseedllt'Q mm mm 

mm 35 mm 

mm mm 

mm mm 

Mouun, Roal Weight 

Total~ of all roots l!Om all seedlings 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 15-1658-8215 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 ·LQEL ChV 

08-1882-9179 % Germination < 100 100 NIA 

03-1352-2526 Average Height (mm) < 100 100 NIA 

04-798~676 Average Lenglh (mm) < 100 100 NIA 

11-5181-0069 Average AG Wt (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 NIA 

05-9169-3420 Average Total Wt (Wet, mg < 100 100 NIA 

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 

07-2400-6075/8160704psc 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 t 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 SoiVS 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 (Ory, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 4.40710 3.11399 

100 5 1.49520 0.74333 

Average Root Wt. (Wet, mg) Summary 

Cone-% 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 SoiVS 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 

Conc-o/o Control Type Raps Mean Minimum 

0 Artificial Soil/S 5 5.49930 . 3.98799 

100 5 2.02758 0.92997 

000-092-1 01-1 

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™ v1.1 .2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.21909 28.83% 

so CV 

8.5034 10.92% 

12.455 22.84% 

so 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: ;Jy._ 

Page 2 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/B160704psc 
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CETIS Test Summary 
0/4 Germination Detail 

Conc-o/, Control Type Rep1 Rep2 
0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 0.60000 

Average Height (mm) Detail 

Conc-•fo Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 60.6 33.3 

Average Length (mm) Detail 

Conc-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 46.2000 25.3 

Average AG Wt (Wet, mg) Detail 

Cone-•!. Control Type Rep1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 9.45 6.62 

Average AG Wt (Dry, mg) Detail 

Conc-•f. Control Type Rep1 Rep2 
0 Artificial Soil/S 3.11399 5.69800 

100 1.13000 1.11666 

Average Root_Wt. (Wet, mg) Detail 

Cone-% 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-'/, 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 Rep1 Rep2 

0 Artificial Soll!S 3.98799 7.03599 

100 1.60000 1.58329 

000-092-101-1 

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 

Rep4 RepS 
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 Rep5 
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 Reps 
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/B 160704psc 
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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 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 0.1671 435 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-Va1ue MSD 

0.0495 0.22714 

F Statistic 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/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 19.80% 

Decision(0.05) 

Significant Effed 

Decision(0.05) 

Non-Significant Effed 

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 Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Arti ficial Soil/Sedi 100 3.45467 1.85955 

ANOVATable 

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 07-2400-6075 

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 CET1Sv1 .1 .2 

Toxic Units ChV PMSD 
N/A 16.1 1% 

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/S 5 77.84 69 86.4 8.5034 

100 5 54.54 33.3 65.7 12.455 
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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 DF 

Between 9467.93 9467.93 1 

Error 1938.78 242.3475 8 

Total 11406.7096 9710.2772 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42654 

Disllibulion 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 Date: 

Analysis: 

Date Analyzed 

. Page3of 9 

19 Jul-06 2:16 PM 

04-7980-8676/B160704psc 

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 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 41 .42 25.3 56.6 14.133 
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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 

Contro l vs Conc-o/o 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 07-2400-6075 

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 

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 10.821 6.62 18.463 4.9274 
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CETIS Analysis Detail 
I PlanJ 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 Soil/Sedi 100 4.09187 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
'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 
07-2400-6075 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 Jul-06 2:16 PM 

16-3930-2186/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.03% 

Decision(0. 05) 
Significant Effect 

Decislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

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 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 Tw<>-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arti ficial Soil/Sedi 100 2.19968 1.85955 

ANOVATable 

S9urce Sum of Squares Mean Square DF 

Between 160.6859 160.6859 1 

Error 265.6733 33.20916 8 

Total 426.359146 193.B9503 9 

ANOVA Assumptions 

Attribute Test · Statistic 

Variances Variance Ratio F 1.66503 

Distribution Shapiro-Wilk W 0.94657 

Sample Link Control Link 
0 7-24~075 07-2400-6075 

Zeta NOEL LOEL 

<100 -100 

P-Value MSD 

0.0295 6.77745 

F StatisUc P-Value 

4.84 0.05902 

Critical P-Value 

23.1 5450 0.63346 

0.62819 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:16 PM 

11-4408-2700f8160704psc 

CH2M Hill I 
Version 

19Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 36.29% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Dislrib_ution 

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 10.661 4.2133 21.42 6.4418 
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Comparisons: Page 7 of 9 

CETIS A~alysis Detail 
Report Date: 19 Jul-06 2:16 PM 

Analysis: 06-6680-4244/B160704psc 

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

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

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

Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 29.33% 

Group Comparisons 

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

Artificial Soil/Sedl 100 3.24949 1.85955 0.0059 0.32036 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P•Value Decislon(0.05) 

Between 0.7834759 0.783476 1 10.56 0.01171 Significant Effect 

Error 0.5935876 0.074198 8 

Total 1.37706351 0.8576744 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 2.60526 23.15450 0.37625 Equal Variances 

Distribution Shapiro-Wilk W 0.93915 0.54360 Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artlficial 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/B160704psc 

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 Alt 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 0ecision(0.05) 
Artificial Soil/Sedi 100 2.95952 1.85955 0.0091 13.5585 Significant Effect 

~OVA Table 

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

Between 1164.093 1164.093 1 8.76 0.01816 Significant Effect 

Error 1063.249 132.9062 8 

Total 2227.34253 1296.9994 9 

~ OVA Assumptions . 

Attribute Test Statistic Critical P-Value Oecision(0.01) 

Variances Variance Ratio F 1.18386 23.15450 0.87402 Equal Variances 

Distribution Shapiro-Wilk W 0.92980 0.44597 Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soi1/S 5 43.060 29.633 57.136 12.004 

100 5 21.481 11 .08 39.883 11.033 

Graphics 

1 2(r • ..... 
a, 1 e 15 • · i 1 

"3 ! 1 ii 
10- • 

i 
l 

E s~ s 
~ l C 
GI ::::, 0 --- ---- ------ . ---- - - -- -- -

I o-' I 

C>: • ' -5 I 
I 

o-' I 

-10- • I 

C>-: 
I 

I • I 
0 ·15 

0 100 -2.0 -1.5 -1.0 --0.5 o.o 0,5 1.0 LS 2.0 

conc-0k Ranklts 

-63 -
000-092-101-1 CETIS™ v1 .1.2revl . Analyst: $-- 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 Untransfonned 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 4.05423 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 30.13194 30.13194 1 

Error 14.66562 1.833202 8 

Total 44.7975578 31 .965145 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.00310 

Distribuliof'! 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/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:16 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 28.96% 

Decislon(0. 05} 

Significant Effed 

Declsion(0.05) 

Significant Effect 

Oecision(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 

Graphics 

1.0- I 2.0- I 
I • • ..... 

0.9- I .. • E 1.5 I 

~ 0.8 
I 

al 1.0: 
I 

e I 

it 
0.7 11 I 

0.5 I 

E 0.6" I 

SI I • {!. 0.5 C 0.0 -- -- ----- --- -
____ ___ ..,. __ ____ 

& ::I I 

I? M -o.s- •'• 
~ 

I 

0.3 
I 

,c I -1.o' • I 
0.2 I 

-1.S- • I 

0.1 I 
I 

0.0 ·2.w 
0 100 -2.0 ·1.5 ·1.0 -0.S 0.0 o.s 1.0 1.5 2.0 

Cone-% Ranklts 

-64 -
ooo-0g2. 101-1 CETIS™ v1.1.2revl Analyst: ~ Approval:. __ _ 
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Con!rol 

Rel)IICalaA 

Rej)lblo B 

Rl!j)lleala C 

RoplblllD 

RBplcaleE 

REPLICATE 

A 

B 

C 

D 

E 

BLUEGRASS GR 

Test Stan Dale: June 7, 2006 

Day14____fil.. Day1&~ Day19.&_ D"'i21 f\J7 Day23..lii)__ Day ___ _ 

Bioassay Lab ID: BG I (,o,~b,$' Sample No: (}lrj\/:2_ 
# seeds germinated pH 

Emerll""ce 
7.0A VS POST- 14-0AYS P0ST-

12d11Y$ 14dll)'S 16day1 19 d3)'$ 21dayl 23 d3)'$ 
1f"'EMERGEt-lCE ~GENCE Flt-lAl 

alter ollar afto, after - aftec 
( ~ days allor ( dll)'Salle< INITIAl (@ ,,oays Post, 

planVng planho planting planting planting planting 
,z_l planting)· planting) (@plan~) 

Ernerge,,ca) 

:z._ ·::Z.. '1-- ~ 2.. 'Z. 2... 
3 3 .'.3 I..\ '-1 l./ '-/ 
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0 \ ' I ' \ I 

Descn'be shool appearance; 

Appearance Code: Good (G) =deep we-imlorvolh no brown, B,_, (8}• b,_, a>lornolod. #lg•# cl large plants (laliast.'e+ "'°°ts),• Med•# of plants (smallorlhan large, r-ahoots), • Sm• #amel plants (1.Jslloots) 

Repllcat• A 

Repllalta8 

Repllcelal C 

Repllcata D 

RepllceleE 

"!easure Slloot Height 

lndMduol height o/ oath seeding 

(above ground) 

MN>V111 Slloo\ Weight 

Tola! mao.s of all seedings 

(above ground) 

Describe raot appearanco: 

RepllcataA 

Repleala 8 

RoplcataC 

RopllOlllaO 

Raptloats E 

Measvno Rool Lengfl: 

Individual length ol the longest raol 

lrom each Medling 

Measure Root Weight 

Tolal mass of el roots ln,m all ,oedRngs 

Comments: 

1stSoedllna 

ReorocateA 
, ~- t mm 

Reolleate B (p'o mm 

Roollcala C 81- mm 

Reolicale D /1-1 """ 
ReolcaleE 1-,_') ·mm 

~lh Saodl 

mm 

nvn mm 

mm mm 

mm 

mm mm 

2nd SeedNno 3nf SeedUna 4th SeedUno SlhSeedNno 

UD mm mm mm mm 
~ 7,(A mm ::i~ mm '3( mm mm 
'j-.(-- mm rnm mm mm 

'10 mm mm """ mm 
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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: DII Water: 

Se_tup Date: .07 Jun-06 Brine: 

Sample No: 13-8089-9943 Code: 

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

Receive Date: Source: 

Sample Age: 15d 6h Station: 

Comments: J11JV2 

Comparison Summary 

Analysis . Endpoint NOEL 

01-3647--0365 % Gemiinalion < 100 

04-8414-2381 Average Height (mm) 100 

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

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

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

11-1773-8217 Average Root Wl (Wet, _mg 100 

04-7129-2113 Average RootWl (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 NIA 

>100 NIA 

100 NIA 

100 NIA 

100 NIA 

> 100 N/A 
100 NIA 

> 100 NIA 

100 NIA 

CET1S111 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 Vartance I Two-Sample 

-66-
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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 0.44000 0.20000 

Average Height (mm) 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-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 47.66 35 

Average AG Wt (Wet, mg) Sum_mary 

Conc-o/o 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-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/$ ·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. (Ory, 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 (Ory, 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 TM v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 49.79°-', 

SD CV 

6.5034 10.92% 

11.897 16.72% 

SD CV 

16.880 16.40% 

9.2061 19.32% 

SD CV 

7.2226 29.62% 

3.0025 17.77% 

SD CV 

1.38143 31.35% 

0.35736 15.97% 

so 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% 

so CV 
1.56382 28.44% 

0.50590 18.66% 

Analyst: ~ 
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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 Rep1 Rep2 Rep3 
0 Artificial Soll/S 85.6 111 .800 88.8000 

100 48.5 43.3 59.5 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soll/5 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 Rep1 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 

Conc-0!. Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/5 32.628 57.1360 29.6325 

100 29.305 40.7375 33.3150 

Average Total Wt (Dry, mg) Detail 

conc-•t. Control Type Rep 1 Rep2 Rep3 

0 Artificial Soll/S 3.98799 7.03599 4.24252 

100 2.77002 3.42999 2.82501 

000-092-101-1 

Rep4 Rep 5 
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 Rep5 
6.08000 3.79600 

1.71997 2.20996 

Rep4 RepS 

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 Reps 
7.29800 4.93198 

2.04999 2.47998 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: ..S-
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Comparisons: Page 1 of 9 

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

Analysis: 01-364 7-0365/B 160705psc 

I Plant Bloassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
% Genninatlon Comparison 00-0827-7896 00-0827-7896 19 Jul-06 2:18 PM CETISv1 .1.2 

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

Group Comparisons 

Control vs Cone-% Statistic Crltlcal P-Value MSD Declsion(0.05) 
Arti ficial Soil/Sedi 100 4.97898 1.85955 0.0005 0.21388 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P-Value 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 Decislon(0.01) 

Variances Variance RatiO F 4.83201 23.15450 0.15624 Equal Variances 

Distribution Shapiro-Wilk W 0.87330 0.10922 Normal Disbibulion 

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 
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 

Ar1i ficial Soil/Sedl 100 1.02146 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 111 .556 111 .556 1 

Error 855.344 106.918 8 

Total 966.899956 218.47396 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 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 Statisti c 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 N/A 15.62% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) . 

Non-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 77.84 69 86.4 8.5034 

100 5 71 .160 56 86 11,897 
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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 I Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial SoiVSedl 100 6.43109 1.85955 

ANOVATable 

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 

ANOVA 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% 

·oecislon(0.05) 

Signifi~nl Effect 

Oeclsion(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS 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 
j 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 Conc-o/. Statistic Critical 

Artificial SoiVSedi 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 

AN OVA Assumptions 

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 

Page4 of 9 

19 Jui-06 2:18 PM 

18-4520-2711/8160705psc 

CH2M Hill I 
Version 

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

Toxic Ur:iits ChV PMSD 

NIA 26.6B% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal 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 
j 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 3.39917 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 11.7626 11.7q26 1 

Error 8.144193 1.018024 8 

Total 19.9067898 12.780621 9 

AN OVA 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 Anal~ed 

Page 5 of 9 

. 19 Jul-06 2:18 PM 

08-7649-2296/B 160705psc 

CH2M Hill 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 

Declslon(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 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 
j 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 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.52147 

Distribution Shapiro-Wilk 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 6of 9 

19 Jul-06 2:18 PM 

11-1773-8217/8160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 28.61% 

Decision(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 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 Transfonn 
Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/o . Statistic Critical 
Artificial Soil/Sedi 100 5.17051 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.9584814 0.958481 1 

Error 0.2868188 0.035852 8 
Total 1.24530020 0.9943337 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance·Ratio F 1.34763 

Distribution Shapiro-WIik W 0.88717 

SampleUnk 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 7of 9 

19Jul-062:18 PM 

04-7129-2113/B160705psc. 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 · 

Toxic Units ChV PMSD 
NIA 20.39% 

Decislon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlstr1bution 

Data Summary Original Data Transformed Data 

Conc-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 0.47301 0.27002 0.70502 0.17477 
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CETIS Analysis Detail 
I Plant Bloassay- 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/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 AssumpUons 

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 11.220B 

F StallsUc P-Value 

1.96 0.19875 

CriUcal P-Value 

23.15450 0.22459 

0.88454 

Comparisons: 

Report Date: 

Analysis: 
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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 

Decislon(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 43.060 29.633 57.136 12.004 

100 5 34.605 28.34 41 .33 6.1611 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) 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 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 

ANOV A Assumptions 

Attribute Test Statistic 

Varlanc.es 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 
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19 Jul-06 2:18 PM 

20-2483-4170/B160705psc 

CH2M Hill I 
Version 

19Jul..CJ6 2:18 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 24.86% 

Decislon(0.05) 
Significant Effect 

Declslon(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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Client Washington Closora Hanlon! Project · 

lnlUals: 

Day 12 ~ Day@__ 

CONC. REPLICATE 

Control 

Rl9kaloC , 

Replicale D 

IAoaso111 51-ool Height 

lndlvldual llelgl>lor eoc1r,...iHng 

(abavegl'OLW'od) 

Measun, Shoot Weight 

Total mas, ol all &eedings 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 12-7768-7814 Test Type: Plant Chronic 

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

Ending Date: Oil Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-9570-9641 Code: B1607-06 

Sample Date: 23 May-06 04:00 PM Material: Soil 

Recei've Date: Source: Hanford 

Sample Age: 14d 8h Station: 

Comments: J11K22 

Count in replicate B reduced for root length and all weight endpoints. 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

10-6682-1189 % Germination 100 > 100 NIA 

10-9155-7773 Average H'eight (mm) < 100 100 NIA 
06-0260-9855 Average Length (mm) < 100 100 NIA 
01-6572-8209 Average AG WI (Wet, mg) < 100 100 NIA 
08-9655-9199 Average AG Wt (Dry, mg) < 100 100 NIA 
14-1076-1240 Average Root Wl (Wet, mg < 100 100 NIA 
02-5142-2850 Average Root Wl (Dry, mg) 100 > 100 NIA 

11-5006-0384 Average Total Wt (Wei, mg < 100 100 NIA 

06-4658-3438 Average Total Wt (Dry, mg) < 100 100 NIA 

000-092-10M CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 3:20 PM 

02-8314-9013/8160706psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergll 

Source: 

Client; 

Project: 

1 seedling lost during test termination. 

PMSD Method 

8.88% Wilcoxon Rank Sum Two-Sample 

19.30% Equal Variance I Two-Sample 

21.36% Equal Variance I Two-Sample 

28.44% Equal Variance t Two-Sample 

29.45% Equal Variance t Two-Sample 

30.89% Equal Variance I Two-Sample 

36.37'¾, Equal Variance t Two-Sample 

28.83% Equal Variance t Two-Sample 

28.88% Equal Variance I Two-Sample 

-79-
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CETIS Test Summary . 
% Gennination Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 5 0.96000 
100 5 JyA9i90Q 

Average Height (mm) Summary 
,~.,. -'> 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 77.84 

100 5 59.08 

Average Length (mm) Summary 

Cone-% 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-% Control Type Reps Mean 

0 Artificial Soil/S 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-% Control Type Reps Mean 

0 Artificial Soil/S 5 43.060 

100 5 22.527 

Average Total Wt (Dry, mg) Summary 

Cone-% 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 

5~ ~,&.,..,..G;J-,:-_ ~ A-17>1, J:e)..;, I f"":'e. 
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 
17.277 32.776 3.2300 7.2226 29.62% 
6.6300 16.056 1.8625 4.1646 35.74% 

Minimum Maximum SE SD CV 

3.1 1399 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% 

CETISTII v1.1 .2revl Analyst: __ l>-__ 
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CETIS Test Summary 
% Genniilation Detail 

Cone-¾ Control Type Rep1 Rep2 
0 Artificial Soll/S 1.00000 1.00000 

100 1.00000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 69.6 . 86.4000 

100 65 41.6 

Average Length (mm) Detail 

Conc-'Yo Control Type Rep 1 Rep2 

0 Artificial SoiVS 85.6 111 .800 

100· 46.6 22 

Average AG Wt (Wet, mg) Detai~ 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 17.97 32.7760 

100 11.1520 6.63000 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 . 

100 1.50400 0.78000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 11.9360 5.16748 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 0.87400 1.33799 

100 0.77800 0.81000 

Average Total Wt (Wet, mg) Detail 

Cone•'Yo Control Type Rep 1 Rep2 

0 Artificial SoiVS 32.628 57.1360 

100 23.0880 11.7975 

Average Total Wt (Dry, mg) Detail 

Cone-o/. Control Type Rep1 Rep2 

0 Artificial S oil/S 3.98799 7.03599 

100 2.28201 1.59000 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 
69 
42.8 

Rep3 
88.8000 
37.8 

Rep3 
17.2775 
8.75398 

Rep3 
3.34750 

0.87000 

Rep3 
12.3550 
6.77600 

Rep3 
0.89502 
0.30801 

Rep3 
29.6325 

15.53 

Rep 3 
4.24252 
1.17800 

Rep4 Reps 
1.00000 1.00000 
1.00000 1.00000 

Rep4 Reps 
66.2 78 
69.6 76.4000 

Rep4 RepS 
126.6 102 
63.6 73.2 

Rep4 RepS 
31.0360 22.8520 
16.0560 15.6660 

Rep4 RepS 
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 Reps 
7.29800 4.93198 
2.80198 3.97800 

CETfS1M v1 .1.2revl 

Report Date: 
Test Link: · 

Page 3 of 3 

19 Jul-06 3:20 PM 
02-8314-901318160706psc 
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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 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 0.0510371 1 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modifi!3(1 Levene 1.60000 

Distribution Shapiro-Wilk W 0.62470 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100., 

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 Dc!te: 

Anal_ysis: 

Page 1 of 9 

19 Jul-06 3:20 PM 

10-6682-1189/B160706psc 

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-nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial 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 Analysfs 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 

Error 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 CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.30% 

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 Artlficial Soil/S 5 77.84 69 86.4 8.5034 

100 5 59.08 41 .6 76.4 15.94 
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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 Critical 

Arti ficial Soil/Sedi 100 4.59240 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 7376.657 7376.657 1 

Error 2798.1 44 349.768 8 

Total 10174.8005 7726.4247 9 

ANOVAAssumptlons 

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 Dale: 

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 CET1Sv1 .1.2 

Toxic Units ChV PMSD 

N/A 21.36% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 102.96 85.6 126.6 16.880 

100 5 48.64 22- 73.2 20.361 

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 Conc-o/, 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 

ANOVA Assumptions 

Attribute Test Statislic 

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: 

Analysls: 

Date Analyzed 

Page 4 of 9 

19Jul-06 3:20 PM 

01-6572-8209/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.44% 

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 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 

r.1ethod Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 4.12661 . 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 

Cr!Ucal P-Value 

23.1 5450 0.24035 

0.39216 

Comparisons: 

Report Dale: 
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 CET1Sv1 , 1.2 

Toxic Units ChV PMSD 

IIIIA 29.45% 

Decision(0.05) 
Significant Effect 

Decision{0.05) 

Si1;1nificant 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 4.40710 3.11399 6.08000 1.38143 

.100 5 1.52720 0.78000 2.46201 0.72586 
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CET1s· 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 Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soi l/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 0.888B& 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0181 5.TT021 

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 

Decislon(0.01) 

Equal Variances 

Normal Dishibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 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 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 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 

DistribuHon Shapiro-Wilk W 0.94530 

Sample Link Control link 

02-8314-9013 02-8314-9013 

Zeta ':oEL LOEL 

i 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/B 160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 3:20 PM CET1Sv1.1.2 

Toxic Units ChV PMSD 

1 NIA. 36.37% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(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 Soll/Secli 100 3.07597 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1054.01 1054.01 1 

Error 891.1883 111 .3985 8 

Total 1945.19806 1165.4083 9 

ANOVA Assumptions 

Atb'ibute 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 

23.1 5450 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 

N/A 28.83% 

Dec[slon(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 so Mean Minimum Maximum SD 

a Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 22.527 11.797 32.350 8.8714° 
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I 
I. CETIS Analysis Detail 

I Plant Bloassay - 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 

Contro l vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.66834 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 24.5439 24.5439 1 

Error 14.59132 1.823915 8 

Total 39.1352196 26.36781 1 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ralio F 2.03404 

Distribution Shapiro-Wilk W 0.88572 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0032 1.58833 

F Statistic P-Value 

13.46 ·Q.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/B 160706psc 

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 

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 7.29890 1.56382 

100 5 2.36600 1.17800 3.97800 1.09649 
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BLUEGRASS GROWTH TEST 

TeslSlartDato:June 7.2()06 Client WashlnglOO C>olunl Hanfl:>nl Projact 

DayOL 0.-,12~ Dayl6~ Oay19_...ii)_ 0.,,21~ Day23~ ~ 
Bloassay Lab ID; BG lbo,,o-, Sample No: CltrS' H-7 

# seeds germir,aled pH 
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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: 04-1355-1975 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 

17-2545-1336 Average Height (mm) • < 100 

12-6594-2815 Average Length (mm) < 100 

·09-5999-1657 Average AG Wt (Wet, mg) < 100 

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

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

07-6356-3286 Average Root Wt. (Dry, mg) < 100 

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-07 

Soil 

Hanford 

LOEL ChV 
> 100 N/A 

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

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B160707psc Test Link: 

CH2M HIii I· 
Duration: N/A 
Species: Poa sandbergii 

Source: 

Client: 
Project: 

PMSD Method 

11 .51% Wilcoxon Rank Sum Two-Sample 

13.TT% Equal Variance t Two-Sample 

16.81% Equal Variance t T~Sample 

30.73% Equal Variance t Two-Sample 

29.13% Equal Variance t T~Sample 

29.92% Equal Variance t T~Sample 

21 .28% Equal Variance t Two-Sample 

29.68% Equal Variance t T~Sample 

27.05% Equal Variance t Two-Sample 

Analyst: ?7----
-92 -

Approval :, __ _ 



CETIS Test Summary 
% Germination 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 SolVS 5 77.84 69 

100 5 55.82 50.200 

Average Length (mm) Summary 

Cone-¾ 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-¾ 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-¾ 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 

Cone-% 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 2of 3 

19 Jul-06 2:24 PM 

17--6324-9202/B160707psc 

-93-
Approval: __ _ 



CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/$ 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 . 73 50.2000 

Average Length (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 85.6 111.800 

100 71.6 51 .2000 

Average Ni 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 Soil/S 3.1 1399 5.69800 

100 2.51799 2.16001 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 18.2820 11 .694 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificlal Soil/S 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/S 32.628 57.1360 

100 36.4000 25.4380 

Average Total Wt (Dry, mg) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.25601 2.59602 

000-092-1 01-1 

Rep3 

0.80000 

1.00000 

Rep3 
69 

52.6 

Rep3 
88.8000 
41 .8 

Rep3 

17.2775 

6.95601 

Rep3 
3.34750 

0.75601 

Rep3 
12.3550 

6.072 

Rep3 
0.89502 

0.22400 

Rep3 
29.6325 

13.0280 

1Rep3 
4.24252 

0.98000 

Rep4 Rep5 
1.00000 1.00000 
0.80000 1.00000 

Rep4 Rep5 
86.2 78 

50.3 53 

Rep4 Rep 5 
126.6 102 
42 49.4000 

Rep4 Rep5 
31 .0360 22.8520 

12.2475 20.8580 

Rep4 Rep 5 
6.08000 3.79600 

1.40750 1.93201 

Rep4 Rep5 
21.458 20.558 

11.2675 14.5220 

Rep4 Rep5 
1.21799 1.13599 

0.35001 0.51001 

Rep4 Rep5 
52.494 43.41 

23.5150 35.3800 

Rep4 Rep5 

7.29800 4.93198 

1.75751 2.44202 

CETISTM v1.1 .2revl 

Report Date: 

Test Link: 

\ 

· Page3of3 

19 Jul-06 2:24 PM 

17-6324-9202/B 160707psc 

Analyst: __ :2,-__ 
-94-

Approval:. __ _ 



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 Cone-% Statistic Critical 

Artificial Soll/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 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 2:24 PM 

17--0180-1532/B160707psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11.51% 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(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 

Graphics 
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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 1Q0 3.81944 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1212.201 1212.201 1 

Error 664.76 83.095 8 

Total 1876.96094 .1295.2959 9 

ANOVAAssumptlons 

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% . 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decislori(0.01) 

Equal Variances 

Normal 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 77.84 69 86.4 8.5034 

100 5 55.82 50.2 73 9.6893 
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1 21>-

l • .... 
l S-E 1 !. 

ii 
., 

1 .r. 10-a, 
'ii 1 • :c s! ., 

1 S-
~ C 

:::, 

I 0c 
0 ,-- ------ -- --- -

_...._ ___ ____ __ __ 
0-: I 

0-: 
.,. 

-5 
I 

• I 

°' I 
I • I 

0 -1: 
0 100 ·2.0 ·1.S -1.0 -<1.5 0 .0 0,5 1.0 1.5 2.0 

Cone-% Ranklts 

000-092-101-1 CETIS ™ v1 .1.2revl Analyst:_'b---__ 
- 96 -' 

Approval: _ _ _ 



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 Untransfonned 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 5.56175 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6697.744 6697.744 1 

Error 1732.192 216.524 8 

Total 8429.93604 6914.2681 9 

ANOVA Assumptions 

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 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soll/S 5 102.96 85.6 126.6 16.880 

100 5 51.2 41 .8 71 .6 12.17 

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 Soll/Sedi 100 2.48136 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

Distribution Shapiro-WIik W 0.90298 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LdEL 
<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 Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jui-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% 

Declsion(0.05} 
Significant Effect 

Declslon(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 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 1.65955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

SampleUnk Control Link 
17-6324-9202 17-632it-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 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal 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 1.75470 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 Transform 

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 

Page6of 9 

19 Jul-06 2:24 PM 

05-9453-0547/B160707psc 

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 

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

0 Artificial SoiVS 5 18.676 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 Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Un transformed 

Group Comparisons 

Control VS Cone-% 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-Value 

23.15450 0.91926 

0.43895 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7of 9 

19 Jul-06 2:24 PM 

07-8356-3286/B160707psc 

CH2M HIii I 
Version 

· 19 Jul-06 2:23 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 21.28% 

Decislon(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 0.45161 0.22400 0.73801 0.19223 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Total Wt (Wei, mg} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial SoiUSedi 100 2.37313 1.85955 

ANOVATable 

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 

ANOVA 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 

Page 8of 9 

19 Jul-06 2:24 PM 

16-4933-2978/8160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 29.68% 

Decislon(0.05) 

. Significant Effect 

Declslon(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Co ne-% 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 26.752 13.028 36.4 9.5927 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Total WI (Dry, 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 4.11677 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 27.1 0937 27.10937 1 

Error 12.79666 1.599583 8 

Total 39.9060297 28.708952 9 

ANOVA 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 

Page9 of 9 

19 Jul-06 2:24 PM 

05-3103-1245/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV .. PMSD 
NIA 27.05% 

Decislon(0.05) 

Significant Effect · 

Decision(0.05) 

Significant Effect 

Decislon(0.01} 

Equal Variances 

Nonnal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.20631 0.98000 3.25601 0.86812 
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CETIS Test Summary 
I Plant B(oassay • Chronic 

Test No: 16-9666-2893 

Start Date: 07 Jun-06 

Ending Date: 

Setup Date: 07 Jun-06 

Sample No: 03-1377-9036 

Sample Date: 29 May-06 03:33 PM 

Receive Date: 

Sample Age: 8d 8h 

Comments: J11K16 

Comparison Summary 

Test Type: Plant Chronic 

Protocol: ASTM E1963-02 (2002} 

DilWater: 

Brine: 

Code: B1607-08 

Material: Soil 

_ Source: Hanford 

Station: 

Analysis Endpoint NOEL LOEL ChV 

01 -9733-3651 - % Gennination 

00-9315-6645 Average Height (mm) 

<100 

< 100 

06-5083-3477 Average Length (mm) < 100 

07--8432-6413 Average AG Wt (Wet, mg) < 100 

11-9793-2178 Average AG Wt (Dry, mg) < 100 

07-8258-1670 Average Root Wt. (Wet,_mg < 100 

08-8106-9018 Average Root Wt. (Dry, mg) < 100 

13-6298-8746 Average Total Wt (Wet, mg < 100 

10-9491-9664 Average Total Wt (Dry, mg} < 100 

000-092-101-1 

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 2:26 PM 

04-0744-1803/8160708psc Test Link: 

CH2M Hill I 
Duration: NIA 
Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

14.30% Equal Variance t Two-Sample 

11 .38% Equal Variance t Two-Sample 

15.33% Equal Variance t Two-Sample 

27.46% Equal Variance t Two-Sample 

27.89% Equal Variance t Two-Sample 

25.65% Equal Variance t Two-Sample 

19.08% Equal Variance t Two-Sample 

26.20% Equal Variance t Two-Sample 

25.70% Equal Variance t Two-Sample 

Analyst: ~ 
-105 -

Approval:. __ _ 



CETIS Test Summary 
% Ge""ination Summary 

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

100 5 0.80000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 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 Soil/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 Soll/S 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 

Average 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 Artificial 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/S 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% 

so CV 
12.004 27.88% 

6.3244 25.29% 

SD CV 
1.56382 28.44% 

0.66469 23.88% 

Page 2 of 3 

19 Jul-06 2:26 PM 

04-0744-1803/B160708psc 

-106 -
Analyst: '&- Approval:. __ _ 



CETIS Test Summary 
% Germination Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 52.5 67.3000 

Average Length (mm) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 85.6 111.800 

100 44.5 65.3000 

Average AG Wt (Wet, 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 

Conc-'la Control Type Rep 1 Rep2 

0 Artificial Soll/S 3.11399 5.69800 

100 2.17999 3.15250 

Average .Root Wt. (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep 2 . 

0 Artificial Soil/S 14.658 24.3600 

100 9.57999 14.1425 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 0.87400 1.33799 

100 0.44498 0.73001 

Average Total Wt (Wet, 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-1/o 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 

Rep3 

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 

2.1 3251 

Rep4 Reps 
1.00000 1.00000 

0.60000 1.00000 

Rep4 RepS 
86.2 78 

67 64.4000 

Rep4 Rep5 
126.6 102 

49 44.6 

Rep4 Rep5 
31 .0360 22.8520 

14.88 15.3780 

. 

Rep4 Reps 
6.08000 3.79600 

2.08663 2.27800 

Rep4 Rep5 
21.458 20.558 

7.16667 9.33201 

Rep4 Rep5 
1.21799 1.13599 

0.36666 0.54402 

Rep4 Reps 

52.494 43.41 

22.0466 24.7100 

Rep4 Rep5 
7.29800 4.93198 

2.45329 2.82202 

CETIS,... v1 .1 2revl 

Report Date: 
Test Link: 

Page3 of 3 

19 Jul-06 2:26 PM 

04-0744-18031B160708psc 
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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 0.08751 1 1 

Error 0.1508886 0.018861 8 

Total 0.23839983 0.1 063723 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F - 2.32601 

Distribution Shapiro-Wilk W 0.86391 

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

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 

Comparisons: 

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 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-01. 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 Bloassay • 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 

Arti ficial 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 8 

Total 1094.20392 696.77538 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.75322 

Distribution Shapiro-Wilk w 0.B8646 

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

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 0.599B7 

0.15463 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2of 9 

19 Jul-06 2:26 PM 

00-9315-6645/B160708psc 

CH2M Hill I 
Version I 

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

NIA 11.38% 

De_cislon(0.05) 

Significant Effect 

Declslon(0.05) 

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 Artificial 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 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 

Arti ficial Soil/Sedi 100 6.05796 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 6610.041 6610.041 1 

Error 1440.924 180.1155 8 

Total 8050.96509 6790.1565 9 

AN.OVA Assumptions 

Attribute Test StatisUc 

Variances Variance Ratio F 3.78502 

Distribution Shapiro-Wilk W 0.96894 

Sample Link Control Link 

04-0744-1803 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/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSO 
NIA 15.33% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum M!lXlmum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 51 .540 44.5 65.3 8.6766 
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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 

Arti ficial Soil/Sedi 100 2.45178 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 194.843 194.843 1 

Error 259.3056 32.4132 8 

Total 454.148621 227.25622 9 

~OVA 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 Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

19 Jul-06 2:26 PM 

07-8432-641318160708psc 

CH2M Hilf I 
Version 

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

Toxic Units ChV PMSD 
NIA 27.46% 

Decislon(0.05) 

Significant Effect 

Declsion(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 SoiVS 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-o/o Statistic Critical 

Artificial Soil/Sedi 100 320796 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 

Dislributlon 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 0.01 246 

Critical P-Value 

23.15450 0.08755 

0.52338 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:26 PM 

11-9793-2178/B 160708psc 

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 

Declsion(0.01) 

Equal Variances 

Normal Distnbulion 

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 2.28693 1.73752 3.15250 0.52505 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 
Average Root WI. (Wet, mg) Comparison 

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

Group Comparisons 

Control vs Cone•% Statistic Critical 
Artificial SoiVSedl 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 04-0744-1803 

z~ LOEL 

II <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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19 Jul-OS 2:26 PM 

07-8258-1670/8160708psc 

CH2M .Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.65% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distrtbution 

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 

Graphics 

1 6-
' • 

'o I • E l I 
4- I .:r 1 I 

' 11 
I ..,. 

1 2-: I • .., I 

3 I ., 1 sl 0 ------------- .. L----- - -------
8 l "' ,: 
41 :::, .-2-: l 0- • 
41 

~ 0- -+ 
0-

-6-
fr 

0 ·8 
0 100 -2.0 -1.5 -1.0 --0.5 .0 05 1.0 1.5 2.0 

Cone-% Ranklts 

-113-
000-092-101-1 CETIS™ v1.1.2revl Analyst '7--- Approval: __ _ 



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 SoiVSedl 100 5.31813 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 

08-8106-9018/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.08% 

Oeclsion(0.05) 

Significant Effect 

Decision(0.05) 

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 0.49613 0.36666 0.73001 0.14714 
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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 Untransformed 

Group Comparisons 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.60252 

Distribution Shapiro-Wilk W 0.95188 

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

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 

13-6298-87 46/B160708psc 

CH2M Hill l 
Version 

19 Jul--06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.20% 

Declslon(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 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 
I Plant Bioassay • Chronic 

Endpoint Analysts Type 
Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t T~Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedl 100 3.57440 1.85955 

ANOVA. Table 

Source Sum of Squares Mean Square OF 
Between 18.44486 18.44486 1 

Error 11 .54938 1.443673 8 

Total 29.9942417 19.888531 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.53518 

Distribution Shapiro-Wilk W 0.92834 

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

Zeta NOEL LOEL 
<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 
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19 Jul-06 2:26 PM 

10-9491-9664/B 160708psc 

· CH2M Hill' 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 

Decislon(0.01) 

Equal Variances 

Normal DisbibuUon 

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 729800 1.56382 . 

100 5 2.78306 2.13251 3.88251 0.66469 
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A 
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E 
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Page 1 of 3 

CETIS Test Summary 
Report Date: 19 Jul-06 2:32 PM 

Test Link: 01-7170-2430IB160709psc 

I Plant Bioassay • Chronic CH2M Hill 

Test No: 15-1145-8001 Test Type: Plant Chronic Duration: NIA 

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

Ending Date: DJIWater: Source: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-2009-5721 Code: B1607-09 Client: 

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

Receive Date: Source: Hanford 

Sample Age: 7d 9h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

02-6140-8578 % Germination 100 > 100 NIA 16.88% Equal Variance t Two-Sample 

15--0896-4337 Average Height (mm) < 100 100 NIA 12.63% Equal Variance t Two-Sam_ple 

06-3461-1993 Average Length (mm) < 100 100 NIA 18.52% Equal Variance t Two-Sample 

12-8068-1990 Average AG Wt (Wet, mg) < 100 100 NIA 29.87% Equal Variance t Two-Sample 

08-2542-4686 Average AG Wt (Dry, mg) < 100 100 NIA 27.23% Equal Varianca t Two-Sample 

12-8558-3864 Average Root Wt. (Wet, mg < 100 100 NIA 25.08% Equal Variance t Two-Sample 

06-3793-1126 Average Root Wt. (Dry, mg) < 100 100 NIA 19.25% Equal Variance t Two-Sample 

01-6937-8103 Average Total Wt (Wet, mg < 100 100 NIA 27.10% Equal Variance t Two-Sample 

15-4156-7315 Average Total Wt (Dry, mg) < 100 100 NIA 24.85% Equal Variance t Two-Sample 

-118-
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CETIS Test Summary 
% Gennination Summary 

Cone-•;. Control Type Reps Mean Minimum 
0 Artificial SoiVS 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 Minlll)um 

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 (Ory, 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. (Ory, 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 (Ory, 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% 

so CV 

16.880 16.40% 

15.518 28.37% 

SD CV 
7.2226 29.62% 

4.9529 35.31% 

so CV 
1.38143 31 .35% 

0.41667 21 .74% 

SD CV 

4.9922 26.73% 

2.6107 22.23% 

so CV 
0.20288 18.58% 

0.15081 20.56o/o 

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 

01 -7170-2430/8160709psc 
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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 

Cone-o/, 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 Rep1 Rep2 

0 Artificial Soil!S 17.97 32.7760 

100 20.1125 15.298 

Average AG Wt (Dry, mg) Detail 

Cone•% 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 Soll/S 14.658 24.3600 

100 13.9375 14.7620 

Average Root Wt. (Dry, mg) Detail 

Cone-0/4 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-o/, 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 Rep 5 
1.00000 1.00000 

1.00000 1.00000 

Rep4 Reps 
86.2 78 

52.2000 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 Rep5 
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: 
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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 

Variances 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 

0.201 1 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 

02-6140-8578/8160709psc 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 
1 N/A 16.88% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-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 0.1 0650 

100 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635 
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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 
Arti ficial 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 

Page2of 9 · 

19 Jut-06 2:32 PM 

15--0896-4337/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 12.63% 

Declsion(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

100 5 61.320 52.2 69.3 8.2120 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysts 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 4.7063 1.85955 

ANOVATabie 

Source Sum of Squares Mean Square DF 

Between 5822.569 5822.569 1 

Error 2103.032 262.879 8 

Total 7925.60083 6085.4478 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.18329 

Distribution Shapiro-Wilk W 0.89794 

Sample Link Control Unk 
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 
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19 Jul-06 2:32 PM 

06-3461-1993/B160709psc 

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 

Normal Disb'ibulion 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/$ 5 102.96 8~.6 126.6 16.880 

100 5 54.700 43 80.8 15.518 
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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 Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.64403 1.85955 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F · -2.12648 

Distribution 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 
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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 
NIA 29.87% 

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 SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 14.027 8.592 20.113 4.9529 
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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 Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedl 100 3.85912 1.85955 

ANOVATable 

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 

ANOVAAssumptions 

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 
14.89 0.00481 

, 

Critical P-Value 

23.1 5450 · 0.03940 

0.70981 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:32 PM 

08-2542-4686/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 Disbibulion 

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 
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CETIS Analysis.Detail 
j 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 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 
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19 Jul-06 2:32 PM 

12-8558-3864/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.08% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

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 . Artificial Soii/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 Bloassay • 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 DF 

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 

Dis tribution Shapiro-Wilk W 0.90710 

Sample Link Control Link 

01-7170-2430 01-71 70-2430 

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 

0.26164 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:32 PM 

06-3793-1126/B 160709psc 

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 Disbibution 

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 0.73346 0.51331 0.87800 0.15081 
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CETIS Analysis Detail 
I PJant Bloassay - Chron ic 

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 

Arti ficial SoiVSedi 100 , 2.75510 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 

Dlsbibution 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 Analyzed 
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19 Jul-06 2:32 PM 

01-6937-8103/B160709psc 

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 

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/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/Sedl 100 3.87639 1.85955 

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 01-7 170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.36668 

F Statistic P-Value 

15.03 0.00470 

Critical P-Value 

23.15450 0.05021 

0.75197 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 
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19 Jul-06 2:32 PM 

15-41 $-7315/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 24.85% 

Decision(0.05) 

Significant Effect 

Oecision(0.05) 

Significant Effect 

Oecision(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 Arti ficial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.65033 1.97803 324202 0.50522 
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Client Weslllnglon CloSUIII Hanford Pmjecl 

DayO~ 

CONC. 

Control 

Repli<:alo A 

Repllcnt B 

Repllcale C 

Ropl'31e D 

· ReplcalaE 

Replk:aleE 

MeaolJ19 5,-Hllght 

Day12~ 

R.EPLICAll: 

A 

B 

C 

D 

E 

lndMdual height ol each seedling 

(allova g,oundl 

Moasurw ShoOl Weight: tf.,f-,.rG­

Tosi Start Dale: June 7 21JOi 

Day14~ Dayle~ Day196t)_ Day21-1i,l:J::_ Day2l.©_ Day'l.l ~ Day~ ...w:: 
Bioassay lab _ID: BG / f::,o1 , I o Sample No: J11j'ft!, 

# seeds germinated pH 

Emergence 
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•lier afiBr an .. - ane, .n .. daysallet (...J!... days after INITIAL (@14daysPost-

planting pl_anllng pl11111ing planting plen!ing planing -ZI j,lanlng) prantingl (@ planting) Emergence) 
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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: 0&-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 

03-9676-3540 % GerminaUon 100 

08-4029-7083 Average Height (mm) < 100 

0&-0907-3552 Average Length (mm) < 100 

03-5550-6588 Average AG Wt (Wet, mg) < 100 

10-4381-0051 Average AG Wt (Dry, mg) < 100 

16-2111-6497 Average Root Wt. (Wet, mg < 100 

05-6762-7837 Average Root Wt. (Dry, mg) < 100 

00-8470-7796 Average Total Wt (Wei, 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/B160710psc Test link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD . Method 

29.32% Wilcoxon Rank Sum Two-Sample 

11 .70% Equal Variance t Two-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 t Two-Sample 

26.61% Equal Variance I Two-Sample 

31 .16% Equal Variance t Two-Sample 

-131 -
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CETIS Test Summary 
¾ Gennination Summary 

Cone-¾ 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-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 63.100 56 

Average Length (mm) Summary 

Cone-¾ 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-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.2TT 

100 5 13.832 8.3301 

Average AG Wt (Dry, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificia l Soil/S 5 4.40710 3.11399 

100 5 2.34030 0.88000 

Average Root Wt. (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.013 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 Soil/S 5 43.060 29.633 

100 5 23.845 13.530 

Average Total Wt (Dry, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artlficial 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 2 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/8160710psc 
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CETIS Test Summary 
% Germination Detail 

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

100 1.00000 0.80000 

Average Height (mm) Detall 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soil/S 69.6 86.4000 

100 56.4000 67.5 

Average Length (mm) Detail 

Conc-1/, 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 Rep1 Rep2 
0 Artificial Soil/$ 17.97 32.7760 

100 12.7180 16.0125 

Average AG Wt (Dry, mg) Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/$ 3.11399 5.69800 

100 2.15801 2.68750 

Average Root Wt. (Wet, mg) Detail 

Cone-% 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/$ 0.87400 1.33799 

100 0.59800 0.73749 

Average Total Wt (Wet, mg) Detail 

Cone-1/, Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 22.9700 28.3675 

Average Total WI (Dry, mg) Detail 

Cone-•/, Control Type Rep 1 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 Rep5 
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 Link: 

Page 3 of 3 

19 Jul-06 2:36 PM 

02-S186-7967/B160710psc 
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· CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% GenninaUon 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 OF 

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 RaUo F 12.85562 

Disbibution 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 

Com parisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:36 PM 

03-9678-3540/B16071 Opsc 

CH2M Hill I 
Date Analyzed Version 

.19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units GhV PMSD 

1 NIA 29.32% 

0ecislon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Disbibution 

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 Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedi 100 3.00856 1.85955 

AIJOVATable 

Source Sum of Squares Mean Square DF 

Between 543.1 689 543.1689 1 

Error 480.072 60.009 8 

Total 1023.24091 603.17789 9 

AIJOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.51557 

Distnbution Shapiro-Wilk W 0.85739 

Sample Link C9ntrol 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 2of 9 

19 Jul-06 2:36 PM 

08-4029-7083/B 16071 Opsc 

CH2M Hill 1 · 

Version 
19 Jul-06 2:35 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 11 .70% 

Deci&ion(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 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 Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Cr!lical 

Artlficlal Soil/Sedi 100 2.82467 1.85955 

~OVA Table 

Source Sum of Squares Mean Square OF 
Between 2250 2250 1 

Error 2255.984 281 .998 8 

Tolal 4505.98413 2531.9980 9 

~OVA 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 

Crltical P-Value 

23.15450 0.98431 

0.21087 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul•06 2:36 PM 

08-0907-3552/B 16071 0psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 19.18% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

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 5 102.96 85.6 126.6 16.880 

100 5 72.960 55 95.8 16.705 

Graphics 
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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 Cone•% Statistic Critical 

Artificial Soil/Sedi 100 2.89279 1.85955 

ANOVATable 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.63789 

Distrlbulion Shapiro-Wilk W 0.94405 

Sample link Control Link 
02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

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 

03-5550-6588/B 16071 0psc 

CH2M Hill I 
Version 

19 Jul-06 2: 35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 27.81% 

Declsion(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 Arti ficial SoiVS 5 24.382 17.278 32.776 7.2226 

100 5 13.832 8.3301 18.422 3.7868 
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Comparisons: Page 5 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:36 PM 

Analysis: 10-4381-0051/B160710psc 

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

Average AG Wt (Dry, mg) Comparison 02-518&-7967 02-5186-7967 19 Jui-06 2:35 PM CETISv1 .1.2 

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

Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 32.10% 

Group Comparisons 

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

Artificial Soil/Sedi 100 2.71643 1.85955 0.0132 1.41484 Significant Effect 

ANOVATable 

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

Between 10.67911 10.67911 1 7.38 0.02639 Significant Effect 

Error 11 .57783 1.447229 8 

Total 22.2569437 12.12634 9 

ANOV A Assumptions 

Attribute Test Statistic Critical P-Value Decision(D.01} 

Variances Variance RaUo F 1.93520 23.15450 0.53825 Equal Variances 

Distribution Shapiro-Wilk W 0.92699 0.41894 Normal Disb"ibution 

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 W L (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedl 100 3.31605 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 187.71 34 187.7134 1 

Error 136.5664 17.0708 8 

Total 324.279861 204.78424 9 

~OVA Assumptions 

Attribute Test Statistic 

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 

Critical 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/E}160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
N/A 26.02% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Min imum 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 Transfonn 

Equal Variance t Two-Sample C>T Unlransfonned 

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 0.66460B2 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 0.951B8 

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 7of 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% 

Declsion(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/$ 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 
l 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 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.15365 

Distribution Shapiro-WIik 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 

Critical P-Value 

23.15450 0.29195 

0.63564 

Comparisons: Page 8of 9 

19 Jul-06 2:36 PM 
. 00-8470-7796/B160710psc 

Report Date: 

Analysis: 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.61% 

Decision(0.05) 

Signlflcanl 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 Soll/S 5 43.060 29.633 57.136 12.004 

100 5 23.845 13.530 31 .236 6.7596 

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 t Two-Sample C>T Untrar,sformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.81202 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 16.78443 16.78443 1 

Error 16.98093 2.122616 8 

Total 33.7653599 18.907049 9 

AN OVA Assumptions 

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-Value 

7.91 0.02277 

Critical P-Value 

23.15450 0.77356 

0.47809 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 _of 9 
19 Jul-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 

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 5.49930 3.98799 7.29800 1.56382 

100 5 2.90820 0.88000 4.58000 1.34153 
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Cllent Waslllnglan Closure H111lold Pftljoc:I 

oayo

1L 0ay12~ Day14~ 

BLUEGRASS GROWTH TEST 

Day16~ Day19_..:©_ Day2t~ 

Test Siart Data: Juno 7, 2008 

Day23© Day_ ~ 
Bioassay Lab ID: BG U,07- II Sample No: r,,s;,cD 
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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: DU Water: 

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: J11JX0 

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 WI (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 Wt. (Dry, mg) < 100 

08-139~256 Average Total Wt (Wei, mg < 100 

16-0128-8841 Average Total Wt (Dry, mg) < 100 · 

000-092-101-1 

Plant Ctvonlc 

ASTM E1963-02 (2002) 

81607-11 

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 

19Jul-06 3:01 PM 

12-6508-1116IB160711psc Test Link: 

CH2M Hill 

Duration: NIA 
Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

12.63% Wilcoxon Rank Sum Two-Sample 

16.90% Equal Variance t TwtrSample 

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 tTwo-Sample 

26.42% Equal Variance t Two-Sample 

26.21% Equal Variance t Two-Sample 

-144-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 0.96000 0.80000 

100 5 0.92000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 70.020 55.8 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial 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 SoiVS 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 SoiVS 5 4.40710 3.11399 

100 5 2.58071 1.90750 

Average Root Wl (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial 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/$ 5 -1.09220 0.87400 

100 5 0.84410 0.64252 

Average Total Wt (Wet, mg) Summary 

Conc-o/o Control Type Reps Mean Minimum 

0 Artificial SoiVS 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 Soll!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% 

Page 2 of 3 

19 Jul-06 3:01 PM 

12-6508-11161B160711 psc 

-
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 68.6 63 

Average Length (mm) Detail 

Cone-% 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-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 17.732 12.838 

Average AG Wt (Dry, mg) Detail 

Cone-o/o Control Type Rep 1 Rep2 

0 Artificial Soil!S 3.1139.9 5.69800 

100 2.75000 2.03000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil!S 14.658 24 .3600 

100 15.2580 12.258 

Average Root Wt. (Dry, mg) Detail 

Conc-'/a Control Type Rep 1 Rep2 

0 Artificial Soilts 0.87400 1.33799 

100 0.94001 0.78398 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoillS 32.628 57.1360 

100 32.99 25.096 

Average Total Wt (Dry, mg) Detail 

Conc-1/o C~ntrol 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 

Rep3 

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 5 
86.2 78 
91.4000 71.3000 

Rep4 Rep5 
126.6 102 
89.8000 71 .8000 

Rep4 Rep5 . 

31 .0360 22.8520 
21.1260 17.8175 

Rep4 Rep5 
6.08000 3.79600 
3.35601 2.86002 

Rep4 Rep5 

21.458 20.558 
18.97 16.575 

Rep4 Rep5 
1.21799 1.13599 
1.05398 0.79999 

Rep4 Rep5 

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: b--

Page 3 of 3 
19 Jul~06 3:01 PM 

12-6508-1116/B 160711 psc 

-146-
Approval: __ _ 



CETIS Analysis Detail 
I Plant Bloassay - 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 ~oil/Sedi 100 25 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0056708 0.005671 1 

Error 0.1134158 0.014177 8 

,Total 0.11908659 0.0198478 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.50000 

Distrlbullon Shapiro-Wilk W 0.75864 

Sample Link Control Link 

12.:5508-1 116 12-6508-1 116 

• 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: 

Repcrt Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 3:01 PM 

20-1410-9684/B160711psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 12.63% 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(D.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transforr;ried Data 

Cone-% Control Type Count Me!lln 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 
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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 1.1051 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 152.B81 152.881 1 

Error 1001.48 125.185 8 

Total 1154.36105 27B.06596 9 

ANOVA Assumptions· 

Attribute Test Statistic 

Variances Variance RaUo F 2.46255 

Distribution Shapiro-Wilk W 0.94656 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1506 13.1587 

F Statistic P-Value 
1.22 0.30124 

Critical P•Value 

23.15450 0.40409 

0.62805 

Comparisons: 

Report Date: 

Analysis: 

Page2of 9 

19 Jul-06 3:01 PM 

15-3565-0971/B16071 1 psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 2:3B PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 16.90% 

Decision(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-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 TT.84 69 86.4 8,5034 

100 5 70.020 55.8 91 .4 13.344 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method All H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Critical 

Arti ficial Soil/Sedi 100 3.36719 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

Dislrlbulion Shapiro-WIik W 0.93628 

Sample Link Control Link 

12-6508--1 116 12-6508-1116 

Zeta NOEL LOEL 
<100 100 

P-Value 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 

Page3 of 9 

19 Jul-06 3:01 PM 

04-5825-2217/B160711psc 

CH2M Hill I 
Version· 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 17.29% 

Decision(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 70.720 53.8 89.8 13.169 

Graphics 
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CETIS Analysis Detail 
j Plant Bloassay - 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 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 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.96700 

Disbibution Shapiro-Wilk W 0.94633 

Sample Link Control Link 
12-6506-1116 12-6506-1116 

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 

03-2945-9238/8160711 psc 

CH2M Hill I 
Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.56% 

Declslon(0.05) 

Slgniijcanl Effect 

Decision(0.05) 

Non-Signlflcant 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 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· 
Arllficial Soil/Sedi 100 2.70798 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 8.339276 8.339276 1 

Error 9.097596 1.1372 8 

Total 17.4368725 9.4764758 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.21318 

Distribution Shapiro-Wilk W 0.93951 

Sample Link Control Link 
12-650S-11 16 12-6508-1 116 

Zeta NOE_L LOEL 
<100 100 

P-Value MSD 

0.01 34 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 

09-9762-8383/8160711psc 

CH2MHIII I 
Version r 

19 Jul-06 2:38 PM CETISv1. 1.2 

Toxic Units ChV PMSD 
NIA 28.46% 

Decislon(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orig inal Data Transformed Data 

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

0 Artificial Soll/$ 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 WI. (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 1.41457 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 33.68325 33.68325 1 

Error 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 

12-650~1116" · 12-650~1116 

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 
10-0279-3037/B160711 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(0.01) 

Equal Variances 

Normal Dlsbibution 

Data Summary Original Data Transformed Data 

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

0 Ar!iliclal Soil/S 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 W t. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Co ntrol vs Cone-% Statistic Critical 

Artificial SoiVSedi 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 0.41 797404 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 12-6508-1 116 

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 HIii I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.56% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DisbibuUon 

Data Summary Original Data Transformed Data 

Cone-¾ 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 0.84410 0.64252 1.05398 0.15767 
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1.0- --- __ J -----------· t-_,.,-
0.25- I • ..... I • Cl 0.9- 0.20.: I 

E I 

~ 0.8 0.1~ I 

i I 

e I ., 0.7 ii 0,10: I • 
~ I 

0.6 o.115-' '• I ~~ I 

o.s C 0.00 -- ---- --- ---- - ------- - ----· .. ::I I 
Cl 

0.4'. -0,05 . , 
j I 

0.3 -0.111' I 
I 

-0.15' 
I 

0,2 I 
I 

0.1 -0,20: • • I 

-o . .:: : • I 

0.0 
0 100 -1.0 -1.s -1.0 -4).5 0 ,0 0.5 1.0 1.S 2,0 

Cone-% Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analys t <Jr... 
-153 -

Approval: _ _ _ 

- - - - - --- - - - - - - - ----------- --



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Art H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/'o Statistic Critical 

Artificial Soil/Sedi 100 1.89815 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 337.1 664 337.1664 1 

Error 748.6422 93.58027 8 

Total 1085.80850 430.74662 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.34598 

Distribution Shapiro-Wilk W 0.96029 

Sample Link Control Link 

12-6508-1116 12-6508-1 116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0471 11.3771 

F Statistic P-Value 

3.60 0.09424 

Critical P-Value 

23.1 5450 0.26894 

0.78915 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 8 of 9 

19 Jul-06 3:01 PM 

08-1399-8256/B 160711 psc 

CH2M HIii I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.42% 

Decislon(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 Soll/S 5 43.060 29.633 57.136 12.004 

100 5 31 .447 24.66 40.096 6.5624 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Total WI (Ory, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 2.6763 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

12-6508-1 116 12-6508-1 116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0140 1.44140 

F Statistic P-Value 

7.16 0.02809 

Critical P-Value 

23.15450 0.1 81 76 

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 
Vers ion 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 26.21% 

Decision (0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

C'onc-•1a Control Type Count Mean Minimum Maximum · SD Mean Minimum Maximum SD 

0 Artificial SoiVS 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,::::,..-9 
Washington Closure Hanford 

lcolleclor 
STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-198 IPage 1 of l. 
Cotnpanv Contact 

JOAN KESSNER 
Teleohone No. 

375-4688 
Pro.iect Coordinalor 
KESSNER,JH Price Code SL 

Air Quality D 

Data Turnaround 

Proiccl Dcsl1mation 
I 00 & 300 Area Component of the RCBRA • Incremental So 

Samnlin2 Location 
BORROW PIT I 8 

SAFNo. 
RC-051 

45 Days 
Ice Chest No. 

ShloocdTo 
CH2MHil.L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Lo2book No. 
EL-1596-1 

Offsile Prooertv No. 
A060151 

Preservation 

Type of Container 

U.se page 3 for original material lo Corvallis for MIS preparario11 01id 
a/iq1101i11g, page I for radioa11alyticalfractio11s to Eberline, & page 2 
for chemical a11aly1icalfractio11s to Lionville. 

No. of Contalner(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix"' Sample Date 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

See ilcm(l) in SoUPla111 
Special Toxlcity 

Jns1ructloM. ASTME1963; 
Soil Ncrno1ode 

Toxlci<y 
ASTM E2172 

Method of Shiomcnt 
GROUND 'IRANSPORT 

Bill of Ladine/Air Bill No. 
SEEOSPC 

J11K10 SOIL 5~ \.&,-CL l{.,,c u I I - o J 1----------1-------4......:::::......:....:~_..:..;r:::..+----~=-=--+---=--~=-----+-----ll-----+-----l----+----+---~---+-----l 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
1-l-~ ____ .;.__;.;:.::..::.;:_ ____ D_•_t_-,.,,-.me-...,./-, --0-0-ln.---;--"-~d:_B_IS_t_orc_d_ln __ ._ /----D-nterr--imc-c-:::::-_-,._:-,,_-,-q--i These marks illdica1e that unleu lined ou~ analytes 10 be included wilh Slrontium-89.90 •· Total Sr 
R jnqpislled By/Ri'jfj,emoved From • c, • ..., ~ Hv 

r (}, /./J -;. - -, ~ _ ,,,, /l /j r_ nmilysis hction. 
'

1
- U--1 :-i°Jrv:x. ;!'."i°,-/ I',, ..-('.)f,e, '·" 1 "'..11.~ /'/1 J.J.I/' I 7: /"JI "- These marks indicate lhatlhis is n non-3llalysis used to properly foOlloll COC ronn 

Relinqui ed By/Removed Fr~m bl Date/fimc Contact Joan Kessoer for any questions. ReceivedCiiytSton:d 1n· Daterrime 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY Received By 
SECTION 

FINJ\L.SAMPLE Disposal Method 

OJSe,i)SITION 

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

Dale/fime Received By/Stored In 

Daremmc Received By/Stored In 

Dntc/fime Received By/Srored In 

Dntemme Received By/Stored In 

Date/Time 

D.ite/Timc 

Date/Time 

Dateffime 

Title 

(I) Particle Size (Dry Sieve). D422; Mohtun: Contenl • D2216; TOC - 9060; pH (Soil)· 9045; 
Nilrogen by Kjeldahl - 351.2: Ammonia• 350.3: IC Anions - 300.0; Pcrcenl Solids 

Da1efTime 

Disposed By Date/fime 

Matrix• 

S~Soil 
SEaSaJ lmcn1 

SOo.Solkl 
$1sSIWJe 

W • W11er 
0-0il 
A-Air 
os• DNn, Sdldl 
Ot.-Drum UqutU 
T• TIUUl' 
WJ• Wjpc. 
L;:.Uquld 
VaVqcllllicwl 
XcOtl'ler 



r- \-:+.9< S<' 
Washin~ton Closure Hanford CHAIN OF CUSTODYiSAl\1PLE ANALYSIS REQUEST RC-051-192 I Page l or l 

Collector Comoanv Contact Telcohone No. Project Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code SL Data TurnaroUDd 

IProicct Dcsienalion Samolini? Location SAFNo. Air Quality • 45 Days 
· 100 & 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 

Shin.Ped To OITsite Provertv No. Bill of Laclinl!/Air Bill No. 
CH2MHll.L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

U.re page 3 for original 111a1eria/ to Corvallis for MIS preparatio11 a11d No. of Container(s) 
I I 

aliq11ori11g, page 1 for radioa11alylical fractions ro Eberline, & page 2 1000g 4000g 
fo r chemical a11a/y1ica/ fraccians lo Uo11vil/e. Volume 

Sce i1em(l)in SoilPl:,n1 
spcc;,1 Tottity 

SAMPLE ANALYSIS 
J ~ truc:dons. ASTM E l963: 

Soa Ncm>lode 
Tox;ci,y 

AS'Th{El172 

Sample No. Maliix • Sample Date Sample lime ;~~ ~~ ~ ~ ~if!~~ ~1~~~ ijJ!i{~!\~] ~~~~~~ ~ :~~riff~ i~i~~~ ., ~ 
' • t, ~'4· • t ... :a . ..... ,. . 

J11 K04 SOIL 5-17-e>G:, 1757 \ I .. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Dote/Time } z_5 7 R~rr By/Stored In ,AJ Date/fune 5-11--oe, 
. These ,na,ks indicate Lhat unless lined ou~ analytes to be included wilh Strontiun\-89.90 •· Total Sr 

R~~sh~JJ1Mvcd From S•Sml 

,,., £1.../1-,,;;'~ lei( • ... .,,,,, ~ - f-,.1,A 11' ....n.l'Y)L.L-rt, I. /'0C onalysis fracUon. S!a:SaUrncnl S -1-:i -,-.,/ - I) A_ 1besc marks indicate lhat lhis is ~ non-analysi, wed 10 propcrl:t, rorm:it COC fonn. SO.$olwl 

Rclinqu~hed By/Removed Fronf ' Datc/Tin-e !Received By/Stored In Datefl'imc Contact Joan Kcssoer for any questions. Slc:Slud·• 
WaWota 

(I) Particle Site (Dry Sieve) - D-422; Moisture Content • D22 I 6; TOC · 90(,(); pH (Soil) · 9045; 0.011 

Date/l'ime Date/Time AcAtt 
Relinquished By/Removed From Re~ived By/Stcnd In Nitrogen by Kjeldahl. 351.2; Anvnonia • 350.3; JC Anions • 30:0.0; Percent Solids 0.S=Dnln• >did, 

DL<Dnun Uqu;dl 

Date/Time T•Tiuue 
Relinquished By/Removed From Date/Time Received By/S1ored In WJsWlpe 

~,~,- o-Z.. · 
i..-u..,, 
V• Vef(.11tlm 

Rclinqui,hed Bym.emovcd From Date/Time Received By/S1ored In Dale/Time x..o,"" 

Relinqui, hed By/Removed From D01e/Time Received By/Stored In Date/Time 

LABORATORY Received By TiUe Dare/Time 

SECTION 

FIN-+,1; SAMPLE Di,poul Mclhod Disposed By Date/Time 

D~SITION 
......, 

BHl·Ej:-01 1 (08/29/2005) 



Pl-=t93 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-270 jPage 1 of 1 

Collector ColllJ)anv Contact Telephone No. Project Coordinator 
STANKOVICH, M . JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround 

~roicct Dcsiimation SIIDlDline Location SAFNo. Air Quality • 45 Days 
I 00 & 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 Otrslte Propertv No. Bill ofLadine/Air Bill No. 
CH2MHJLL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use poge 3/or original material ro Corvallis for MIS preparario11 and No. of Container(s) 
I I 

a/iq11oti11g, page I for radioa11alyticolfractio11s lo Eberli11e, &page 2 1000g 4000g 
for cilemicol a11a/y1icalfraclio1tr lo lionvil/e. Volume 

See item (I) in Soil Plant 
Special T0Aicl1y 

SAMPLE ANALYSIS 
lnsu-v,rions. AS1MEl96J; 

Soil Ncm:nodc: 
ToJ.i..:lty -

ASThl E2172 

Sample No. Matrix• Sample Dace Sample Time 1~f~~~ lf flti!;t~!l~ ~;❖-ti~~i 1!:~~i~IJ1 r~11it};t~~ ~11{1;\i~~i:il t:.~:~~~7;:j}~ti !:~l~:·:•;~:;s~:}t. i?1f:i~J 1:~1:t\Jl/.i~;lf: 
J11K97 SOIL :=5-l 7-0~ /'7~7 l l - \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~d~ltir,/0 
Da1c/T'i1rcC!I 't 00 1;{%vcd By/Stored In Datc/I'ime :, •/'i'·Oy- Tliese marks indie.,1c that unless lined ou~ ~n•lytes to be included wid1 Strontium-89,90 -· Tot•I Sr 

S-soll 

-=; --I a .-r, ~ ,:u,v, .11. lr!J.1U11! CH2M ,.J .. 01 ~:uc:: 
nnaJysis frx:tion.. 3~Snlrinw:n• 
~- Tliese m•rks indica1c lh:it lhis is a non-anolysis used 10 properly fomuu COC fom, SO&Sdld 

Relin~uishcd By/Removedlicro.,:;-O , _, Date/11mc Received /ty1s1ored In Datcmmc Contact Jo.in Kessner for any questions. SldtuclJt 
\VttW:X,d 

(I) Particle Size (Dry Sieve) • D422; Moisture Content - D2216; TOC - 9060; pH (Soil)· 9045; 0-0il 

Date/Time D,1e/Timc A•Air 
Relinquisl!cd By/Removed Froni Received By/Slored In Nitrogen by Kjcld~hl - 3Sl.2; Ammonia - 350.3; IC Anions -_300.0: Perccnl Solids OS.Onlm Sol ids 

CL-On.Mn t.i11uidt 

Relinquished By/Removed From Date/TinlC Received By/Stored In Date/Time 
T•Tiuvc 
Wl=:W"lf'e 

.1(,- 1&07- o? 
t.Uc,uid 
Ya Y~ict&l lm 

Relinquished By/Removed Froni Dote/Time Received By/Stored In Date/Time :<•Othff 

Relinquished By/Rcn10vcd From Date/Tim: Received By/Stored In Datc/I"ime 

LADORJ\TORY Received By Title Date/Time 

SECTION 

FINA~J\MPLE Dispos:tl Method Disposed By Datc/fin,e 

DIS t9fITlON 

BHl·E~11 08/29/2005 



--------------------------------------------- - ------------------ - -- -- -------

\"-\~/(_p 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 !Page .1 of .1 

Collector Corooanv Contact Telenhone No. Pro.iect Coordinator 
STANKOVICH, M . JOAN KESSNER 37S-4688 KESSNER,JH Price Code SL Data Turnaround 

Proicct Dcsi2natioo Samolin2 Location ,4~,Jv(.. SAFNo, Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA • Incremental So 189 H 24- /{.o? - H'). RC-OS! 

Ice Chest No. Field Loebook No. I COA Method or Sbiomcnt 
EL-1596-1 . BESRAS6520 FEDEX 

Shipped To OITslte Prooertv No. Bill of Ladin~Air Bill No. 
CH2MHJLL A0601S1 SEEOSPC 

POSSIBLE SAMPLE HAZARD_S/REMARKS 

NONE None None 
Preservation 

Type of Container 
GfP PIG 

Special Handling and/or Storage 

Ure page 3 for original material lo Corvallis for MIS preparatio11 and No. of Container(s) 
I I 

a/iquoci11g, page I for radioanalyticalfractions to Eberline, & page 2 1000g 4000g 
for chemical a11alyrical fractions ro Lio11ville. Volume 

Ste hem (I) in SoUPlllllt 
Special Toxicity 

SAMPLE ANALYSIS 
rn.stnictions. ASTMEJ915J; 

Soil NcmaLodc 
To<lcity 

ASlMEll72 

Sample No. Matrix• Sample Date Sample Time J ~ ~ ~ 1Bi1 ~ ~~w ~I;~tri~~ ~~~~ ~ ~~.ill~ --~~1~ -~~<'"· .· . . 'P: .~ ·. ,; .• ,~ }.!.·' . ·•~ :e<u .. , .... ;.,. . 
f..~v ili?J ~;Gr~ ~: . . . ,, t!ci;~~ ., 

J11JT6 SOIL .S-2..2--0~ IL.{m, I I - o' 

CHAIN OF POSSESSION Sign/Friot Names SPECIAL INSTRUCTIONS Matrix• 

!!ttJ;~•~B~~cehd Fl<'.'.A 1 .,,~_i 
Da1c/fimc / Soc> ~ftcd By/Stottd In Date/I'ime S-· Z-Z· ~ These m:ulcs indicotc Iha! unless lined ou~ an•l,Yles to be included wilh Strontium-119,90 -· Tolal Sr 

S•!otl 

~Z.'2 v" :.. Jt,u~,JAI (',J..lzn1 Ll/U 1 ... - .' '{0 
ooalysis fn>ction. S"E-s-Mmmt 
"- These =ks indicnrc !hat Ibis is • non-anolysis used 10 properly (om1,11 COC form. SO-Solid 

Rctinquh'lllid By/Removed From~ JI Datc/fimc Received i'y1S11nd In Da1e/fime Conl.'.lct Joan Kc.ssner for any questions. Sl•.Sludl e 
W s WNer 

(I) Particle Size (Dry Sieve} - D422; Moisrwc Conlent - D2216; TOC - 9060; pH (Soil) • 9045: OsOil 

Dote/Time Date/Time A:iA1r Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeldahl. - 3Sl.2; Anvnonia - 3S0.3; IC Anions • 300.0; Percent Solids DS• t>rum Solidi 
Ot.,,Dn>mUquidl 

Dntc/Iime T•Tlauc 
Relinquished By/Removed From Dntc/I'imc Received By/Stored In WJa\Vipc 

?>'- 1(.0'7 ·oi 1.aUquld 
V•Vt5rt.1ticn 

Relinquished By/Removed From Datemme Received By/Stored In Date/Time X•OVtcr 

Relinquished Dy/Removed From Dntc/I'ime Received By/Stortd In Dace/Time 

LABORATORY Received By Title Dare/Iimc 

SECTION 

FINAfL,SAMPLE Disposal Method Disposed By D31e/Iimc 

DIS~SlTION 

--= 
BHl-Ell:-011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-150 lP.ige l of l 
Collector 

STANKOVICH, M . 
Como:mv Contact 

JOAN KESSNER 
Teleohone No. 

375-4688 
Proicct Coordinator 
KESSNER,JH Price Code 8L 

Air Quality [] 

Data Turnarouud 

[>rolcct Dcsien:ilion 
100 & 300 Arca Component of the RCBRA - Incremental So 

Samolioe Location 
116-N-3 

SAF No. 
RC-051 

45 Days 

Ice Chest No. 

Sllioucd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loe book No. 
EL-1596-1 

Offsitc Proocrtv No. 
A060151 

Prcsenation 

Type of Contaiuer 

Use p(lg,: 3 f"r ,,rigi11al 111merial /0 Corvallisfnr MIS preparatin11 mid 
(l/iq11mi11g. J)(lgl! I for mdi()a11(1/yrical fmctirm.r ra Ebt:rli11e. & p(lge 2 
for c/rcmira/ (lll(liyriral fral'lim,.r to lim1vil/(. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• S3mple Date Sample Time 

J11JV2 SOIL 

Nunc 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4-000g 

Sec hem (I) in Soil Pl>nl 
Sped.LI To;,;ii;hy 

lnsu:w:tions. ASTM E 1963: 
Soil NclllltOOc 

To:dcity 
ASTME1172 

Method of Sh.ioment 
GROUND TRANSPORT 

Bill of Ladine:/ Air Bill No. 
SEEOSPC 

r 

CHAIN OF POSSESSION Sign/Print Names A SPECIAL INSTRUCTIONS 
1-R-~---~--hc-'.tl!!?/.....:..y_l----v--cd----Fr.:.o_m ___ ---0-.-,-cff-imc_/ ___ 7_/_0 __ rt._c,:.·f,.1.e:..~-,-S-~-d-l-,1.'4'--. f'-,9/;:---7M-,-~1-..-/•!J!C§<1--j;-:_/rJ_-l · l11ese m.vks indicare rh.,t unle.ss lined 0111, nnalyres 10 be iocludcd wid1 So-onliurn-89,90 •• Totnl Sr 

-, .• - · -1 ~ -- ,.. £ A~ //f / 1'r; / J . .,,4 ,I o.n;,.lysls (r.iction. 
Ct.- t'\ ~1 1(/ V\/'.;.-1 c;- ?:::J -.::r 't,-(.,(' 'A /,f '/ l.. ':> I l ti "- l11cse m:trl:s indicnre thnt lhis is • non-nn:tl;v•is used lo properly fonmt COC fornt 

Relinqdishcd Dy/Removed Fro~, / DntefTimc Recet By/Stored In I D.ul:ITime / (J.0 Contact Joan Kessner for any quesrions. 

Relinquished Oy/Re111oved l'rom 

Relinquished Dy/Removed From 

Relinquished Dy/Rcr11oved From 

Relinquished Dy/Removed l'ron1 

LABORATORY 
SECTION 

FIN4SAMPLE 
DI~OSITION 

Reeeh·ed Dy 

Di.,pos.,1 Method 

BHl-¥·011 (08/29/2005) 

Dare/Tin.: 

Dnte/Tirne 

Onie/Time 

Oare/Tirno 

Received By/Stored ln Dnte/Timc 

Received By/Stored In Dntc/Time 

Received By/Stored In D.1te1Timc 

Received By/Stored In Date/Time 

Tille 

(I) Particle Size (Dry Sieve) • 04'?2: Moisture Content• D2216: TOC • 9060: pH (Soil) • 904S; 
Ni1togen by Kjeld.1hl. JSl.2; Ammonia· 3S0.3: IC Anioos • 300.0: Percent Solids 

Darc/Tin,c 

Disposed By Da1c/fin.: 

.·: 
, ... , 

-/ 

Matrix• 

S•Sull 
Sfi•SC'J1mcnl 

S0•$4-liJ 
SI-SIWif 
\Y• \\'liter 
0 • 00 

A•-'ir 
0S•O.U,, S..i iCU 
~Dr.Im U111i,d, 

T•TlllY< 
\Vl•Wirt 
l.all,i.., 
V• Vci:cUtk."11 
X:01h('I" 



I- !'ti;:) 7 
Washin~ton Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-210 jPagc l of 1 

Collector Comoanv Contact Teleohone No. Pro.lect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround 

Pro i eel Desi1mation Samoline Location SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA. Incremental So 600-23 RC-051 

Ice Chest No. Field Lo2hook No. l COA Method of Shiomcnt 
EL-1S96-1 BESRAS6S20 GROUND TRANSPORT 

Shiooed To Offsite Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A0601S1 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

U.rc page 3 for original marerial lo Cmval/isfor MIS preparation a11d No. of Contalner(s) 
I I 

nliq1101i11g, page I for radioana/ytical fractirms lo Eberline, & page 2 1000g 4-000g 
for chemical a11alytiralfrac1io11.r In Lin11vi//e. Volume 

Sec hcm(I) in SoilPr:ml 
Spcci•I To,k:ity 

SAMPLE ANALYSIS 
lru:tr\Jctions. ASTM E19Gl: 

Soil Ncm:11ode 
To,ici,y 

ASTM E2112 

Sample No. Matrix• Sample Date Sample Time ~f1;11k~~u ~~~./:{t~it~ ;;;~~JkI?i{~ ~tr-tt~l .~~t{~;~:}\)J J-i":~ lf;,,•~ ~g.-:~.r • 1~~~0}~1.i ~~f.Jtfj :.tf .~:•iI::~r.:•::.:=:;~f:~~ =t!~\L;i~~rt? ~~;:~i:~;ffti~::. 
J11K22 SOIL ~ -2.3-0(,.? J &>oo I I ·- I 

-

-

CHAIN OF POSSESSION //405 Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rcli~V7caat~ 
Dale/Time ~ R~~;::~~Sto~d In Dote/Time S· Z.<f-q. Tilese mMk• indicote thot unle.ss lined out, onalytcs lo be included wilh Suontium-89.90 ·· Total Sr 

Sr:Sotl -ro 11/1)...... Sr--z~ -co I,< • ,Ll.1. ,,/ ~/.J.?M /.Ill I /'2.:!l.l 
011:1Jy.sis fr:,ction, SE-S,ed,11,.,11 

"- These mnrlcs indicate thot this is o non-onolysis used 10 properly forn1:1I COC fon11. SO-Solid 

Relinquislld Dy/Removed r,0111 /JI 0&1e/Time Received lfy/Siored lr1 Da1c/Timc Con1ac1 Joan Kenner for any que,lions. SltSJwlic 
Wa W:a!cr 

(I) Particle Size (Dry Sie11e) • D422; Moisture Con1en1 - D2216; TOC • 9060; pH (Soil)· 9045; Oa:Oil 

D;ue/Time A"Alr Relinquished By/RemoYed r'rom Dau:/Time Received By/S1ored In Nitrogen by Kjeldohl. 351.2; Ammonia• 350.3; IC Anions• 300.0; Pen::ent Solids DSw.ONmSdidl 
Dt..DNn1l,;qtJidl 

T•Tinuc 
Relinquished By/Removed Prom Date/Time Received By/St~d In Da1e/Iime Wl • W1pc 

'b'- 1w, - o'1 Lrlf'l'diJ 
v• v~ic,1th:11 

Relinquished Dy/Removed From Dale/Time Received By/S1orcd 1n Dote/lime X-otl\tr 

Relinquished Dy/Removed Fron> D;ucrrim: Received By/S1orcd 1n Date/Time 
'T 

LADORA TORY Received By Ticle Oatemmc 

SECTION 

FINA~<;AMPLE Dispos>l Method Disposed By D:uc/Timc 

DlS~SITION 
~ 

BHI-EEj-011 (08/29/2005) 



Washin2ton Closure Hanford CHAIN OF CUSTODY/SA:MPLE ANALYSIS REQUEST RC-051-98 . ,Page l or 1 
Collector Comnanv Contact Teleohone No. Pro.iect Coordinator 

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER.JH Price Code SL Data Turnaround 

Proicct Desienation Sarnnlin.e Locadon SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So UPPER RIPARIAN #11 RC-OSI 

Ice Chest No. Field Lorzbook No. I COA Method or Shinmcnt 
EL-1596 BESRAS6S20 GROUND TRANSPORT 

Shinned To O!Toite Proncrtv.No. Bill or Ladin2/Air Bill No. 
CH2MHILl.. A0601Sl SEEOSPC -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Usl! page 3 for origi11al maierial to Corvallis for MIS preporatio11 and No. of Container(s) 
1 I 

a/iquoli11g. page 1 for radioa11alyticalfroc1io11s to Eberline, &page 2 
Volume 

1000g 4000g 
for d11tmica/ a110/yricalfrac1io11s to Uo11villl!. 

Su i1em(l)in SoU Plonr 
Special To,iclty 

SAMPLE ANALYSIS 
lnstrucdons. ASTMEl963: 

So~ NcmolO<l< 
Toxlr;i1y 

AS1ME2172 

Sample No. Matrix• Sample Date Sample Time ~i?~~~~ ~t~~J.~~ tt~f~l~ ~l~ttJi ~~~~;t~~~ ~~~J?;;tt\:;S J{~v.:~:r~ii1 .. ~~ixt~t:ti ?{:t{:~:~i~ ·k~tt~1!-~:1it 
J11JH7 SOIL 5 - 7-q _cJ~ \ \ 59 \ I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~oqui~e~~~ 
Datc/l'i!'"C 6 '3 ) 0 Received By/Stored In Date/lime S-- 3')-Cf,, These marks indicote lhat unless lined out, aoolytes to be included wilh Strooti~89,90 -- To1•l Sr s.~, 

I I A ,, If/ Af'IJIYJ _,:;-:>,o-ot-. J.{J t:d,,_. / L I .I.,, • ,/ /J .n~ NA JJ,,,,,, ,,,,,,:~ zanaly.si1 froctlot1. SE.zSo.1amml 
A_ These marlcs indlcare that this is • non-analysis used 10 properly ronn:it COC form. so.said 

RelinqGished By/Removcd:FrorrlJ f- . Dote/Time Reccived1ly/StO<?d In Dotc/Time Contact Joan I<e.ssoer for any quutions. Sf• sludfe 
W a \VlAcr 

(I) Particle Size (Dry Sieve)- D422; Mois= Content• D2216; TOC • 9060; pH (Soil)· 9045; OaOil 

Date/Time Datc/Iime AcAlr 
Relinquished By/Removed From Received By/Stored In Nitrogen by Kjcld:lhl • 351.2; Ammonia - 350.3: IC Anions - 300.0; Percent Solids os~0nnn~1m 

I Dl,,°""'1Uq1HCU 

Da1c/l'ime T•Tiuuie 
Relinquished By/Removed From OoU?/Iimc Received By/Stored In \Vl• W,p,1 .. 

°Eb-1,01- 07 L..Liquld 
VaVq;claltm 

Relinquished By/Removed From Dnlt!/fime Received By/Stoo:d 1n Date/Time X•Ollld' 

Relinquished By/Removed From Daleflime Received By/Stoo:d 1n Datcflime 

LABORATORY Received By Tille Daterrlme 

SECTION 

FINA+,SAMPLE Disposal Method Disposed By DAie/Tim: 

DIS~ITION 
,_., 

BHI-E~011 (08/29/2005) 



Ft~.5~ 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 !Page 1 of l 

:ollcctor Comoanv Contact Teleohone No. Pro,iect Coordinator 
STANKOVICH, M . JOAN KI:SSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

'roicct Desi1mation Samoliniz Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RC BRA - Incremental So BORROW PIT 24 

.. 
RC-051 

ce Chest No. Field LoebookNo. I COA Method of Shiomcnt 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

ihioocd To Off site Prooertv No. nm of Ladine/Air nm No. 
CH2MHILL A060J51 SEEOSPC 

POSSmLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage . 

Use pa&e 3 for;0rigi11ol material to Corvalli.rfor MIS preparatio11 a11d No. of Container(s) 
I I 

aliqr,oting, page I for radioa11aly1ica/ fractions to Ebtrli11e, & page 2 1000g 4000g 
for chemical analytical fractions to Lio11vil/e. Volume 

.. Suiwn(l)ln SoU Plant 
Spcci~t, Toxicity 

SAMPLE ANALYSIS 
Insuuctiol\J. ASTME1963: 

Soil Nematode 
TOK.icily 

ASTh{E2172 

Matrix• Sample Time ~ -~ ,.r·-~1 ~ ~-·~'ii?~,J• ~IWI ~~tftti ~~-! ~il~Yit;; ii~~~flJ~· Sample No. Sample Dale ~~· !,:,, , 
:1,,;,. '-!:: . ,tJ . .. ~(.' : -~ 

J11K16 SOIL ~-2..<j-UtP 1533 I ' -.... I 

. . ... •· · ., . .. ... ---· ··· · · ·· ..... ... ... . - . -· ... ····· ··· · lvliitnx •·-· · CHAIN OF POSSESSION · Sign/Print.Names , SPECIAL INSTRUCTIONS 

lr(Juisl1ed,/.~°11,ved·From Date/Time 5 -!!:o-e. ~/)ved, By/Store1 l //, Dote/Ti= f> •3<;)~ These m.irks indicate 111:11 unlen lined oul, analytc.s 10 be included with Sirontium-89,90 •· Total Sr s.s. .. 1 

,,_ Al 'I) tAA {0/v-,O {:::>~(c:; ll I - A -- ~ ,. , d CI-IV11 J-J/11 :~ nn:1Jysjs {rnclion. .$£.:Sf\11irc,JI 
A_ These m.'\Tks indicate thot this is• non-analysis used 10 properly fonnat C:OC form. SOsS..•1ll 

lelinqulllicd 'By/Removed Flm Tl Dote/Time Received a/stored ln Dote/rime Contact Ioan Kessner for any questions. Sl•ShaJ,c: 
\V • \\'x..,. 

(I) Particle Size (Dry Sieve) . D422: Moisture Content-D2216; TOC- 9060: pH (Soil)· 9045; 0-0.1 
Date/Time A• A1, 

lelinquishcd By/Ren,oved froni Oa1c/Tinie Received By/S1orcd In Ni1roscn by Kjcldahl - 351.2; An1m0nia - 350.3; IC ,'.nions - J00.0: Pcrccnl Solids os• tk,,inS.4liIJ 

! 
Dl>Onuu l t1 \l11,J, 
T• tiuvc 

telinquished By/Removed Fron, D.ncffime Received By/Stored In D3tc/Timc W t-\\'jf"C' 

U,- I"" 7 Jc8 
1..-i..,., ~ 
V•Yc,c,~1"" 

Da1-!/Timc Received By/Stored In 
.. D~lerrime X•OU~ lelinquishcd By/Removed From ,, 

lclinquished By/Removed From Dute/Time Received By/Stored In Dale/Time 

LABORATORY Received 13y Title Date/Time 

SECTION 
Disposal Method Disposed By OMcffime 

FINA~MPLE 
DISP TION 

aHJ-EE-611 (08/29/2005) 



\='t8S9. 
Washington. Closure Hanford 

Collector 
STANKOVICH. M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-264 !Page 1 of 1 
Comoanv Contact 

JOAN KESSNER 
Teleohonc No. 

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

• 
Data Turn:iround 

iProlect Deslenation Samoline Location 
I 00 & 300 Are:i Component of the RCBRA - Incremental So VERNITA UPRIVER ON SOUTii SIDE 

SAFNo. 
RC-051 

Air Quality 45 Days 

Ice Chest No. 

Shinned To 
CH2MHil..L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/OJ Storage 

Field Loebook No. 
EL-1596-1 

OCl'slte Prooertv No. 
A060151 

Preservation 

Type of Contai11.er 

Use page 3Jar origi11al material to Corvallis for MIS preparatio,1 and 
aliquating. page 1 far radiaa11aly1ica{frac1ioris lo Eberline, &: page 2 
for c/iemical 011aly1ica{frac1io11s to LJ011ville. 

No. or Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

I 

None 

GIP 

I 

1000g 

Sec i1cm (I) in 
Special 

Jnsuuc:1 loru. 

COA 
BESRAS6520 

Nono 

PIG 

I 

4000g 

Soil Plont 
Toi:ieity 

ASTM!il96J; 
Soil Nemotode 

Toxkity 
ASTM E2ln 

Method or Shioment 
GROUND TRANSPORT 

Bill of Ladioe/Alr Bill No. 
SEEOSPC 

J1iK79 SOIL \'-\ W I I _ ... 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

l

~---:S~-- - - -------D-a_t_em-,me-· /-4-,-~-)~R-e-ce-iv-e=-d-B-y/_S_lor_e_d_ln __________ D_•t-c/T_ime_S ____ ~-cJ-...,...,--1_ These mru-ks indicate lhal unless lincd ou~ nnalytcs 10 be included wid1 S1rontium-89,90 •• Total Sr 
'shed Y ~v;~ FJE-7m -.A ,. ,. S 2 / - ·" • • // , ---,. Dll'1lysi• frnction, 

fA.1 rvviv - -:::.o-c) "-P IIJ,..f- ,A II .. I.JJ. .f /11-1-Z.M \+Ill- JtJ '. L{"i A_ Th=marlcsindiCJ1telhatlhisisaoon-aoalysisusedtoproperlyformatCOCform. 

RelinqGishcd By/Removed ~rom ~ / Cont:act Joan Kessner for nny questions. D~lc/Time Received ~torcd In Date/Time 

Relinquished By/Removed From 

Relinquished B y/Reniovcd From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABO RA TORY Received By 

SECTION 

FINAµAMPLE Disposal Method 

DIS~SITION 
UI 

BHI-EEj-011 (0B129/2005) 

DaterTime 

Date/Time 

Date/Time 

Oatc/Time 

Received By/Slorcd In Date/Time 

Received By/St~d In Dntc/Timc 

Received By/Stored In Datc/Timc 

Received By/Stored In Dotc/Timc 

Tiue 

(1) Particle Siu (Dry Sieve)• D422; MoisNre Content• D2216: TOC- 9060; pH {Soil) .. 9045; • 
Ni1rogcn by Kjeldalll - 351.2; ArmtOoia • 3S0.3; IC Anions · 300.0; Pen:ent Solids 

Oatc/Time 

Disposed By D~tcmmc 

Matrix• 

S• Sail 

SE=saltnla\l 
SO=Solid 
si-Sludi,, 
w.w.,er 
O-Oil 
A•Alr 
OS• Onam Sclld.l 
OLaOr.t,n Uq\lldJ 
T•Tiuu,e 
Wl • Wlpc 
L-Uqu;d 
V•Vca,'d61ion 
X• Othct 



I=" 18t£i~ 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 !Page l of l 

!Collector Comoanv Contact Teleohone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

Prolect Desil!nation Samollia Location SAFNo. Air Quality • ·45 Days 
100 & 300 Area Component of the RCBRA - lncremeotal So BORROWPIT9 RC-OSI 

Ice Chesl No. Field Lo2book No. I COA Method of Sruoment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To OfTsite Prooertv No. Bill or Ladlru?/ Air Bill No. 
CH2MHII.L A060ISI SEBOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type or Container 
GIP P/0 

Special Handling and/or Storage 
U.se page 3 for original material to Corvallis far MIS preparation and No. of Conwner(s) 

I l 

aliq11oti11g, page 1 for radioanalytical fractio11.s to Ebtrli11e, & page 2 1000g 4000g 
for ch11m/ca/ analyticalfractio11s to lio11ville. Volume 

See item ( I) in S~ilPl1111 
Spc<ial Toxicity 

lmtrucdoru. ASTME1963; 
SAMPLE ANALYSIS Soil Nermtode 

To,uehy 
AS!ME2172 ~- ;J ._ Sample No. Malrix • Sample Date Sample Time ~ ~jl m:~; ~=w ~ :, - ~ ., . ~ -. ~ ::, 

J11JYB SOIL 5 - 3&) ,..C)t:, /7 ~Cf I I _._ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~1bed .:t:if8ifr_;l Dardfime / 7 3.2, Received By/Stored In 'J Date/l"ime S--:3"c?·~ • TI!e1e mark! indicate that unless lined out. analyles lo be included wilh S trontium-89,90 •• Total Sr 
S•Soll 

O{ . r/r~~ ,"5'-~--0(;- ,<.{)t'.:... .. ti I I - CH?."1. 1-1/LJ I f?t,x, 
=Iysls auction. s£,,is«lmcn1 
A_ These marla indicate that thi! is a non•aaalysls 1Ued to properly format COC form. S<hSdld 

Relinq~hed By/Removed F,.;-m u, Date/Time Received ii,tstored In Date/Time Contact Jo:111 Kc.uner !or any questions. S'2Slltdp 
W•Watt, 

(l) Particle Siu (Dry Sieve) - D422; Moi1twe Content · D2216; TOC • 9060; pH (Soil) · 9045; 0-0it 
Dale/Time Dau:/Time A•Alr Relinquished By/Removed From Received By/St=d In Nitrogen by Kjeldahl- 351.:Z; Ammonia • 350.3; IC Anions - 300.0; Percent Solids OS• OnanSdlda 

DL• DrwnUq,,lda 
T•TlffUC 

Relinquished By/Removed From Date/Time Received By/Stored In Date/11.mc tf:rH,o7 -; ID . Wl•Wlpe 
L• Uquld 
v.v,,aallcn 

Reliilqui1hed By/Removed From Date/Time Received By/Stored In Dale/Tune ""°""' 
Relinquished By/Removed From DIiie/Time Received By/Stored In Dale!T11IlOO 

LABORATORY Received By Tille Date/Iime 

SECTION 

FIN~SAMPLE Disposal Method · Disposed By Date/Tune 

DIS SITION 

BHl·E~~011 (08/29/2()05) 



Washington Closure Hanford 
lcolleclor 

STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 I Pase l of l 
Comoanv Contact 

JOAN KESSNER 
Tcleohonc No. 

375-4688 
Project Coordinator 
KESSNER,JH Price Code SL 

Air Quality O 

Data Turnaround 

l'roicct Dcsilmation 
I 00 & 300 Arca Component of the RCBRA - Incremental So 

Samollne Location 
300-44/618-4 

SAFN'o. 
RC-051 

45 Days 

Ice Chest No. 

Shioocd To 
CH2MHILL 

POSSIDLE SAMPLE HAZARDStREMARKS 

NONE 

Special Handling ancVor Storage 

Field Loebook No. 
EL-1596-1 

OITsitc Proocrtv No. 
A060151 

Preservation 

Type of Container 

(l.!e page 3 for original mareriaf to Corvallis for MJS preparation and 
aliq11a1i11g, pagt J for radioa11aly1ir.al fral'firms Jo Eberli11t:, & pagtt 2 
f or chemical a11alytical fm/"lions to Uonville. 

No, of Cont:iiner(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Macrix • Sample Dale 

J11JX0 SOIL 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

Nlll)l' 

PIG 

I 

4000g 

Sec i1em Cl) in Soil Pl:in1 
Sp<olot To,i,ity 

tnSIN<tk>ns. ASTM £1963: 
Snil Ncn:t:Jll'K!c 

To,; ic;ity 
ASTM E2172 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill of L:idinl!I Air Dill No. 
SEEOSPC 
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Table 2: Bluegrass Chronic Test Results for Washington Closure Hanford 

E, stallstically significant difference from lab control by use of Equal Variance I Two-Sample Test 

ns Indicates a non stallsticalty significant result;~. Indicates statistically significant at alpha fp) = 0.05; - . indicates no statistical test performed. 

Average Average 
Bluegrass Significantty Signifteanlly Slgniftcantly Above Significantty Above Significantly 

14 day different Bluegrass different Bluegrass different Ground dlfferenl Ground different Average Root 
Lab 10: Sampte Number: Germinatk>n compared to Average compared to Average Root compared to Shoot Mass compared to Shoot Mass compared lo Mass 

Endpoint Lab Control? Stem Height Lab Controt? Lenglh Lab Control? (Wei) Lab Control? (Dry) Lab Control? (Wei) 

"" tmml fmml ,_ , ,_, lma l 

Tests inilialed 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 J11 K04 92 ns 68.6 ns 72.4 Es 19.3 ns 3.01 Es 22.0 

BG1607-03 J11 K97 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 J11JV2 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 Es 10.9 

BG1607-07 J11JH7 96 ns 55.8 E s 51 .2 Es 14.4 E s 1.75 Es 12.4 

BG1607-08 J11K16 80 Es 61 .8 Es 51 .5 Es 15.6 Es 2.29 Es 9.5 

BG1607-09 J11 K79 88 ns 61 .3 Es 54.7 E s 14.0 Es 1.92 Es 11 .7 

BG1607-10 J11JY8 80 ns 63.1 Es 73.0 Es 13.8 Es 2.34 Es 10.0 

BG1607-11 J11JXO 92 ns 70.0 ns 70.7 E s 16.4 Es 2.58 Es 15.0 

Average Average 
Significantly Significantly Total Mass Significantly Total Mass Significantly 

different 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? (Dry) Lab Control? ,_ , ,_, , __ , 

-- 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 Es 1.87 Es 
Es 0.53 Es 21 .5 Es 2.03 Es 

ns 0.47 Es 34.6 ns 2.71 Es 
E s 0.84 ns 22.5 E s 2.37 Es 
Es 0.45 E s 26.8 E s 2.21 Es 

Es 0.50 E s 25.0 Es 2.78 Es 

Es 0.73 Es 25.8 Es 2.65 Es 

Es 0.57 E s 23.8 Es 2.91 Es 

Es 0.84 E s 31.4 E s 3.42 Es 




