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INTRODUCTION 

CH2M IIll.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. 

l\1ETHODS AND MATERIALS 

TEST l\1ETHODS 

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

TEST ORGANISMS 

The nematodes used were obtained from CH2M IIll.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 ASTM protocol. 
The test organisms appeared vigorous and in good condition prior to testing. 

CONTROL SOIL 

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

HYDRATION WATER 

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

TEST CONCENTRATIONS 

The concentrations tested in the nematode test were 100 percent tesi 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 

Client ID Sample Sample Nematode Analytical 
Date Location testSDG LabSDG 

JllK97 05/17/2006 McGEE RANCH BNI599-0l Fl793 
JllJT6 05/22/2006 1607-H2 BN1599-Q2 Fl816 
JIIJV2 05/22/2006 116-N-3 BNI599-03 Fl886 
JllKlO 05/16/2006 BORROW PIT 18 BN1599-04 F1779 
JllK04 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. All test chambers were allowed to equilibrate at test 
conditions for seven days prior to test initiation. 
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TEST INITIATION 

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

TEST TERMINATION 

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

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

TEST ACCEPTABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF 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 La.boratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, 
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used 
to compare the survival data between the control and each test soil. When the assumptions of 
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could 
not be met, Unequal Variance t Two-Sample Test was used to analyze the data. 

-5-



RESULTS AND DISCUSSION 

ACUTE RESULTS 

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

Table2 
Caenorhabditis elegans Results 
Test initiated on May 11, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 93.3 100 
JllK97 90.0 90.0 
JllJT6 76.7 a 83.3 
JllJV2 63.3 a 80.0 
JllKlO 76.7 a 86.7 
JllK04 96.7 96.7 

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

The nematode results indicated no statistically significant reduction in survival in the Jl 1K97 
and Jl1K04 samples when compared to the control. 

The nematode results indicated a statistically significant reduction in survival in the Jl 1JT6, 
Jl1JV2, and JllKlO 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 interruption or incidents 
that could have affected test results. 
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REFERENCE TOXICANT TEST 

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

Table4 
Chronic Reference Toxicant Tests (u2'L) 

Species (test) LC~n 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 signal~ 
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APPENDIXA 
RAW DATA SHEETS 
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ClfM Hill TOXICITY TEST ORGANISM AND WATER QUALITY DATA 

Client ________ E_L_R_-_W_as_hingt_'......_-'-o_n.....;C;...l..;;..os;;..;ur__,;_e_H~anfi"---o,;_r.....;d ______ _ 

Contact 

Test Species/ID Caenorhabditis elegans 

Sample Information 

Technician 

/ Nem OtS 

/ 

Test Initiation: Date 5 -J( ~ 0 ~ 

~ 

Test ID# 

Test Termination: Date . (e -1- 0 k:, 

/ 

I 

ID# ID# ID# 
Total Residual Ammonia Hardness Allcalinity Species Nem bt,C::: 

Sample ID Field Collected qhlorine (mw'l.) NH3-N mw'l. as mw'l. as . Information Acute 

Number ID Date Time 
A, A, mg/1 CaCO3 CaCO3 R.ocoi .. d /necblor. Organism.Age at 4 davs 

BN1599-0l JllK97 ; • 11-(11, - - I - - - Initiation - -
BN1599-02 J1!IT6 5'-Z'Z·0l,, - - I - - - - Test Container Size 15 mm petri 

BN1599-03 JI1N2 ~-'Zj-olo - - I - - - - Test Volume 2.33 g dry wt. 

BN1599-04 JI !KIO 'S -11.,-()\., - - I - - - - Feeding: Type none 

BN!599-05 Jl 1K04 t;"-17-01.. - - I - - - - Amount -
I Aeration: Began none 

I Amount -
I Matrix NGA 

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source In-house 

I Size (mm) - - - -
I Loading Rate - - - -

Hardness Alkalinity Initial Comments: @ Indicates the following action was taken, ( 0 Indicates action not taken): 

Dilution Water ID# mg/las mw'l. as pH 

CaCO3 CaCOi 

Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

t Dissolved Oxygen #2 pH #3 Conductivity #2 -



CH1,/IH/LJ,JODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client _....;E:;.;:L;;;.;;R.;;..•_W..;.;;;.;as""h=in .... gt=on'-'--"-C=lo"'"su=r-'-e =H=an-'-fi-"--or--=-d __ 
Sample Description ____ ::.,:se:.::.e..::;b=.:el.a:.ow:.:,._ __ _ 

Test Speci1 Caenorhab.ditis elegans ID#: Nern O l S:: 

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

Lab Control 7. I 

BN1599-01 -, • <o 

BN1599-02 7/1;, 

1, V) 
I 

BN1599-03 

BN1599-04 7.~ 
BNI599-05 7,~ 

-

Chamber 
Lab ID Field ID Reolicate # 

Lab Control Silica Sand A 10 

Lab Control Silica Sand B 12 

Lab Control Silica Sand C 18 
BN1599-0l JllK97 A 1 

BN1599-01 Jl 1K97 B 9 

BN1599-0l Jl1K97 C 5 

BNI599-02 JI 1JT6 A 15 
BN1599-02 Jl 1JT6 B 17 
BNI599-02 JllJT6 C 11 

I BN1599-03 
I-' 

JI IJV2 A 3 

o BN1599-03 Jl1N2 B 7 
I BN1599-03 JllN2 C 8 

Tech. 
Time 

0 Hrs f'J :J 24 Hrs t-,J J 
o ttrs o B '--{ '!:I 24 Hrs II 3u 

Soil Temperature ("C) Comments: 
Ohr 24 hr 

Beginning; Date __,,S:....--'-2,ec..1:....-....;o"----=Cc'--_ Time r) 9 4 S" 
Ending, Date (p - \ - 0 '-t> Time f / 3b 

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

\ Ci . 0o ?( .9 Samples hydrated 7 days prior to test initiation. 

1q. B t l.'1 
"°t Q Z.\ ."\ 

.. 
l .. <::) All test soils were dried during sampling process. 

l q < ~ ~l .°1 
l 'i, 0 7,\ .~ 

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

BNI599-04 J1 !KIO A 16 

BN1599-04 JllKlO B 4 

BNI599-04 Jl!KI0 C 6 

BN1599-05 Jl IK04 A 2 

BNl599-05 JI IK04 B 14 

BN1599-05 JI 1K04 C 13 



CHMHill NEMATODE TOXICITY TEST SURVIVAL DATA 

Client ELR - Washington Closure Hanford 

S~ple Description Lab ID#: BN I 599 

Test Species: Caenorhabditis e/egans ID#: Nern OJS: 

Test Initiation: Tech: Tech: · W Time: D9'1S 

Start # alive total# 
Chamber Count found found 

Number 0 24 hr 24 hr Comments: 

1 10 q q 

2 10 \C) lo 
3 10 5 2::, 

4 10 B i · 
5 10 q q 

6 10 ~ \O 
7 10 t 0 

0 

8 10 t <o 
9 10 9 q 

10 10 Cl lo 
11 10 ~ ~ 

12 10 Cf \0 
13 10 °I 9 
14 10 lo 10 

15 10 ' 8 

Beginning, Date t;; --2']-p(J, 
Ending, Date VY I -o (.::, 

Test Tennination: Tech: Tech: 

Start II alive total# 
Chamber Count found found 

Nuf11ber 0 24hr 24hr 

16 10 ' 'b 
17 10 ~ er 

·. 
18 10 IO (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 D~'fS 
Time /I 30 

Time:1I~ 

Comments: 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 11-9993-9017 Test Type: 

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

Ending Date: 01 Jun-06 11 :30 AM Dil Water: 

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

Sample No: 06-1725-9520 Code: 

Sample Date: 17 May-06 Material: 

Receive Date: Source: 

Sample Age: 14d Bh Station: 

Comments: J11K97 

Comparison-Summary 

Analysis Endpoint NOEL 

16-8996-4680 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.90000 

0/4 Survival Detail 

Conc-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

8159S-01 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 

o:soooo 0.90000 0.00000 

Rep 3 

1.00000 · 

0.90000 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 1 

02 Jun-06 10:30 AM 

16-7857-1224/B 159901 cea 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 

0.05774 6.19% 

0.00000 0.00% 

Analyst: "&-- -12-Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1 2.13185 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

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 

Critlcal P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

R~port Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

02 Jun-0610:30 AM 

16-8996-4680/8159901 cea 

. CH2M Hill , -

Version 

02 Jun-06 10:30 AM CETISV1 .1.2 

Toxic Units ChV PMSD 

1 NIA 7.84% 

Declslon{0.05) 

Non.Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion{0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 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 

1.(), 

I o.1s-
0.9- • 

Reject Null · • 0.8 0.10--

~ 0.7 -0 :I!. 

'E 0.6 Bi 0.05-" .,, 
~~ ,f 0,5 0 

O.• 0,00 - ----- -- -- - -- --- ...... - --• - - - - - -- . 
I 

0.3 I 
I 

0.2 -0,05 I • • I 
I 

0.1 I 
I 

0.0 -0.1: 
0 100 -1.5 -1.0 --0.5 o.o 0.5 LO 1,5 

Cone-% Ranklts 

000-092-101 -1 CETISlM v1 .1.2rev1 Analyst: 'b---- -13-
Approval: __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 05-2338-7953 Test Type: 

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

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

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 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.76667 

% Survival Detail 

Cone-% · Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.70000 0.80000 

000--092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1599-02 

Soil 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.70000 0.80000 0.03333 

Rep 3 

1.00000 

0.80000 

CETIS™ v1.1 .2rev1 

Report Date: 

Page 1 of 1 

02 Jun-0610:32 AM 

00-6816-4943/8159902cea 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: <'i)--- - 14 -
Approval: __ _ 



CETIS Analysis Detail 
I Nematode'24 hour Acute tes't 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs . Cone-% Statistic Critical 

Artificial Soil/Sedi 100 . 3.52267 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0827561 0.082756 1 

Error 0.0266757 0.006669 4 

Total 0.1094318 0.0894250 5 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.97406 

Distribution Shapiro-Wilk W 0.88773 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

02 Jun-06 10:32 AM 

12-4573-2893/B 159902cea 

CH2M HIii I 
Sample Link Control Link Date Analyzed Version 

00-6816-4943 00-6816-4943 02Jun-0610:32AM CETISv1 .1.2 

Zeta NOEL LOEL Toxic Units ChV PMSD 

<100 100 NIA . 9.85% 

P-Value MSD Decislon(0.05) 
0.0122 0.14215 Significant Effect 

F Statistic P-Value Decislon(0.05) 
12.41 0.02439 Significant Effect 

Critical P-Value Decision(0.01) 

199.00000 0.67248 Equal Variances 

0.30647 Normal Distribution • 
Data Summary Original Data Transformed Data 

Cone-% 

0 

100 

Graphics 

1.0-

0.,C 

0.8 

I 0.7 

::, 0.6 
Ill 

'I- o.s 

M 

0.3 

0.2 

0.1 

Control Type Count Mean Minimum 

Artificial Soi1/S 3 0.93333 0.90000 

3 0.76667 0.70000 

I 
-" . --. " ----- t Reject Null 

0.0 '-----------,----------, 
0 100 

Cone·% 

000-092-101-1 

Maximum SD Mean Minimum Maximum SD 

1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

0.80000 0.05774 1.06848 0.99116 1.10715 0.06697 

0.15 

• 0.10-

Ji 0.05 

8~ • • 
0.00 ------------- -- - --- - ------· 

I 
I 
I 

--0.05 I • I 

I 

• I 

I 
--0.1: 

·1,5 •1.0 --0.5 0.0 0.5 1.0 1.5 

RanlcJts 

CETIS™ v1 .1.2revl 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 DilWater: 

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

Sample No: 08-6739-4160 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 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.63333 

% Survival Detail 

Cone•¾ 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 

Soil 

Hanford 

LOEL ChV 
100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 

0.50000 0.70000 0.06667 

Rep3 

1.00000 

0.70000 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 1. 

02 Jun-06 10:36 AM 

14-8643-4508/8159903cea Test Link: 

CH2M Hill I 
Duratio·n: 27h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
13.46% Equal Var1ance t Two-Sample 

SD CV 
0.05774 6.19% 

0.11547 18.23% 

Analyst: 'J,v: -16 -Approval : __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Ei:idpolnt 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 Critrcal 

Artificial SoiVSedl 100 4.35231 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.2175116 0.217512 1 

Error 0.0459306 0.011483 4 

Total 0.26344214 0.2289942 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.59404 

Distribution 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 0.77100 

0.37854 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

02 Jun-06 10:36 AM 

06-8910-5519/B159903cea 

CH2M Hill I 
Version 

02 Jun-06 10:36 AM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 13.46% 

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 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879 

Graphics 

1.0-: I 0.15 I 
I 

o.g.: I 

0.11>-
I • 

0,8 I 
~jectNull I 

~ 'Z .!! 
I • 0.7 

t 
o.os I 81 I 

:I 0,6 I 
Ill s~ I 

I o.s 0.00 
___ __ .,. ___ ___ _ -- -- -- -- -- --- • 

I 

o.+ I 

--0.05 
I 

• • I 0.3 
I 
I 

0.2 
--0.JO- I 

I 
0.1 I 

• I 

0.0 --0.15 
0 100 •1,5 ·LO -a.5 o.o 0,5 1,0 1.5 

Cone-% Ranklts 

000-092-1 01-1 CETIS™ v1.1 .2revl Analyst:_'lr---' __ 
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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-06 11 :30 AM Oil Water: 

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 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artiflclal Soll/S 3 0.93333 

100 3 0.76667 

0/4 S_urvlval Detail 

Cone-¾ Control Type Rep 1 Rep2 
0 Artificial Soil/S 0.90000 0.90000 

100 0.70000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1599-04 

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 

02-8358-7 803/B 159904cea 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 Cone-% Statistic Critical 
Artificial Soil/Sedl 100 3.52267 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0827561 0.082756 1 

Error 0.0266757 0.006669 4 

Total 0.1094318 0.0B94250 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.97406 

Distribution Shapiro-Wilk W 0.88773 

Sample Link Control Link 
02-8358--7803 02-8358--7803 

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 0.67246 

0.30647 

Comparisons: 
Report Date: 
Analysis: 

Dale Analyzed 

Page 1 of 1 
02 Jun-06 10:43 AM 

07-3563-527 4/B 159904cea 

CH2M Hill I 
Version 

02 Jun-06 10:37 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 9.85% 

Declsion(0.05) 
Significant Effect 

Decislon(0.05) 
Significant Effect 

Declslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Mini"mum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.76667 0.70000 0.80000 0.05774 1.06648 0.99116 1.10715 0.06697 

Graphics 

1.0-

' 
0.15 I 

I o.~ I 

Re)ectNull 
I • 0.8 t 0.10- I 

I 

i 0.7 11 I 
I 

"f 0.6 0.05-
I 

:s s~ I 
II) 

I • • 'I- 0.5 I 
I 

0.4 0.00 ----------- -- ----- --- -----· 
I 

0.3 I 
I 

0.2 -0.05 I • I 

0.1 
I • I 
I 

0.0 -0.1: 
0 100 -1.5 -1.0 -0.5 0.0 0.5 J.0 1.5 

cone-% Ranklts 

000-092-1 01 -1 CETIS™ v1 .1.2revl Analyst .&- - 19-Approval: _ _ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 04-2289-8565 Test Type: 

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

Ending Data: 01 Jun-06 11 :30 AM DII Water: 

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

Sample No: 04-8677-6720 Code: 

Sample Date: 17 May-06 Material: 

Receive Date: Source: 

Sample Age: 14d 8h Station: 

Comments: J11K04 

Comparison Summary 

Analysis Endpoint NOEL 

09-0333-7347 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/$ 3 0.93333 

100 3 0.96667 

'Y, Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artiflclal SoI1/S 0.90000 0.90000 

100 1.00000 1.00000 

000-092-101-1 

Nematode Survival 

ASTM 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 

17-0467-7544/B159905cea Test Link: 

CH2M Hill I 
Duration: 27h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

11.57% Equal Variance t Twe>-Sample 

SD CV 

0.05774 6.19% 

0.05774 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 Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 --0.7071 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0044266 0.004427 1 

Error 0.0354124 0.008853 4 
Total 0.039839 0.0132797 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 ·-
Distribution Shapiro-Wilk W 0.91291 

Sample Link 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 

Critical P-Value 

199.00000 1.00000 

0.45579 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 1 of 1 

02 Jun-06 10:39 AM 
09-0333-7347/8159905cea 

CH2MHfll I 
Version 

02 Jun-06 10:39 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11 .57% 

Decfsion(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soll/$ 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.96667 0.90000 1.00000 0.05773 1.35769 1.24905 1.41202 0.09409 

Graphics 

1.0-: 

' t 
0.1s I 

I 
0.9-' I 

0.10-
I 

0.8 Reject Null- I 
I 

l 0.7 'ti .!! I 

if 0.05 I • ~ I 
:, 0.6 I 
r.n s~ I ., 0.5 u 0.00 ----- -- --- --- ---------- --- -

I 

0.4-'. I 

--0.05 
I 

0.3 • I 
I 

0.2 
I 

--0.10- I 
I 

0.1 I 
I 

o.o --0.15 
0 100 · 1.5 -1.0 --O.s o.o o.s 1.0 1.5 

Cone-% Ranklts 

000-092-101-1 CETISTM v1.1 .2revl Analyst: Z,,V.. -21-Approval: __ _ 
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CHM-Hill NEMATODETOXICITYTESTSURVIVALDATA 

Cl1~nl QA I QC 
Samp)c Description Cu.il.5 .CtiClzxH,0 

Tes I ·Species: Catnor/1abdi1is eltga11s 

L~b ID~:\B->::(5-<>~ 

ID#: Nemo1L{ 

Test lnilintion: Teen: Tech: _....cN..c....,.J'".__ __ Time: oflliO 

Start #~live _Iola}#' 
Chamber Count found· foll!I~ 

,Nu_mb_cr 0 74hr" ~4hr Com~ents: 

I IO 0 [O 
~ ID '1. lO 

3 lO /O \-0 

4 10 ~ - to 
S- 10 (fJ l {)_ 

6 fo 1 \ l) 

1 lO D \,0 . 
8 10 9 .J.v 

9 I_O ~o ._ I.. JO 

IO ,JO 7 . :1.t; 

)1 10 JO .10 

.12 10 q /0 

13 10 ii) 10· 

14 10 C\ 10: 

15 10 j,o /v 

Cusum Ch3rt Limits 

Surviyal l[-1 to I ZS'° 

BcgiMing, D:itc S-- /-6 -0..~ 
Eriding, D:itc S-- ,ei-o (.; 

Ti me. __Q '? c.?b 
Time ~ 0'1Zo 

.,, N'r 

Test Tcnnill3tiqn: Tech: gr /lr-
1 

Tim~ 01_Zf> 

Project ~nager 
---'--I---_,,,.'----.-------

OAOfficet 

-23-



ClfMH /llfODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client QA/ QC Tech. 0 Hrs N--:J 24 Hrs rt1" / ~ Beginning, Date O - t'Q- 0 \LJ 

Sample Description see below Time OHrs Q'.100 24Hrs oO.Zb Ending, Date · S-- l°i - ot, 
Test Specie Caenorhabditis elegans ID#: Nern o I:\ 

Lab ID K-MediumpH % Moisture Temperature (°C) Comments: 
0 hr 24 hr 0 hr 0 hr 24 hr 

Lab Control (; ' (a NA Zl-3 w.~ 
10 mg/L Cu 5,5 NA "2.. \.3 ·2 t) 0 , 0 

50mg/L Cu s .L.\ NA --?, l,3 -z_o . €, 

100 mg/LCu 5 ,L... NA L-\ .~ z.o. i 
250 mg/L Cu 5 .o NA '2.,\ .~ -ZO· ~ 

Chamber Chamber 

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

Lab Control K-medium A 9 250mg/LCu A 7 

Lab Control K-medium B 3 250 mg/LCu B I 

Lab Control K-medium C 15 250mg/LCu C 2 

10 mg/LCu A 13 

10 mg/L Cu B 1l 

10 mg/L Cu C 14 .. 

50 mg/L Cu A 10 

50 mg/L Cu B 12 

50 mJ;!/L Cu C 8 

1 100 mg/LCu A 5 

~ IOOmg/LCu B 6 

I 100 mg/LCu C 4 

Time OCfDQ 
Time 0r.; t.~ 

Chamber 
Replicate # 



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 May-06 09:20 AM 

Setup Date: 18 May-06 09:00 AM 

Sample No: 15-1457-1183 

Sample Date: 16 May-06 

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 

% 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) 

Oil Water: 

Brine: 

Code: 1B048-05 

Material: Copper 

Source: Reference Toxicant 

Station: 

¾ 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 Rep 3 

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 :18AM 

17-1623-5361/rcea014 Test Link: 

CH2M Hill· 1 

Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95¾ 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 

- , 
Analyst: J-:, Approval:_--==c2c 5 _ 



CETIS A~alysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis·Jype 

% 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°/o LCL 95%UCL 

50 110.0226 51 .11752 306.4394 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 

Slope 2.590097 0.9100504 0.5623779 

Intercept -0.2876353 1.846492 -4.401875 

Residual Analysis 

Attribute Method Statistic 

Variances Modified Levene 1.514036 

Distribution Shapiro-Wilk W 0.8021035 

Linear Regression: 

Report Date: 

Analysis: 

Page 1 of 2 

19 May-06 11:18 AM 

04-9941-0734/rcea014 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 

17-1623-5361 17-1623-5361 19 May-0611 :18AM CETISv1 .1.2 

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 

95%UCL t Statistic P-Value Declsion(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 Calculateq 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 

000-092-101-1 CETIS ™ v1 .1 .2revl Analyst: k Approval: ____ 2 6 -



CETIS Analysis Detail 
Gr~phics 

;; 
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-5 

Linear Regression: Page 2 of 2 

19 May-0611 :18AM 

04-9941-0734/rcea014 

Report Date: 

Analysis: 

I 
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I a 
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• 
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CETIS™ v1 .1.2revl 
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Analyst: :::.---- Approval :_~=-,,,2 7 _ 
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Fl-=1-93 
Washinj!ton Closure Hanford CHAIN OF CUSTODY /SA1\1PLE ANALYSIS REQUEST RC-051-270 !Page l of l 

~ollcctor Comoanv Contact Tele0hone No. Pro.iect Coordinator 
8L Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 

Proicct Desienation Sam0lirut Location SAFNo. Air Quality • 45Days 
100 & 300 Area Component of the RCBRA - Incremental So McGEE RANCH RC-OSI 

Ice Chest No. Field Lo2book No. I COA Method of Shloment 
EL-1S96-1 BESRAS6520 GROUND TRANSPORT 

Sh.i0ocd To Offsite Prouertv No. Bill of Ladine/ Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSS IDLE SAMPLE HAZARDS/REMARKS 

NON£ None NoM 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

Use page 3 far origi11al mmeria/ ro Corvallis for MIS prepora1io11 a11d No. of Container(s) 
aliq1101i11g, page I for rodioa11a/y1ica/frartio11s ro £berli11e, & page 2 
for cJ,emica/ a11aly1icalfrac1io11s ro Lio11ville. Volume 

1000g 4000g 

See i1<1n (I) in Soil Plona 
Special To-.icit)' 

SAMPLE ANALYSIS 
lnstruc1ions. ASTM El963; 

Soil Ncn\:llodc 
Toxi1.:ity 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time ~i;11fJ~t!~ ti~i~~~il ,~¥~~ <.Wiall, . .• • ' i1,r~~ ~~\'.!Ml; _-:)!.,--,.~~~ l~~:-~:~;.#_~:;R;; -~!fj(~~t~tt~~3 ~1·t<-t\::;~ \\ ~?;\if lXi~~ ~t~-~+---~)..;,:)·::~~-
J11K97 SOIL 5-17-0~ 1,-::;7 I l -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

p9:J/1300l/Jr, /IJ 
Date/Time c, 't 00 1:(t~d By/Slored In Date/Time ~-/'i'·Oy- • These m,.r.ks indicate !hot unless lined ou~ analytes 10 be included wilh Sltontium-89,90 •· TolOI Sr 

s~Scil 

c:;"-1~--~& A,~ .Jl. Wu.,,/ Cff?M J+IN O'l!c../~ 
an.::ilysis frnction. SEa$Nlimm1 
~- 11,ese m:irks indicate that this is a non-analysis u.sed to properly fonn.11 COC fomi S~iJ 

Relinquished By/Ren>ovedlt>romO • / oa,cmmc Received /;y1stored fn Dateffime Contac1 Joan Kessner Cor any questions. SI.SI""'• 
WaW:llct 

(I) Panicle Size (Dry Sieve)• 0422; Mois1ure Content - 02216; TOC • 9060; pH (Soil)· 9045; o,,o;1 

Relinquished By/Removed From Da1c/J"ime Received By/Stored In Datemme A•Air 
Nitrogen by Kjeldahl • 351.2; Anvnonia- 350.3; re Anions • 300.0; Percent Solids DSd)nuuSalid, 

DL:-Drum Liquid, 

Da1c/Time - Date/Time T•Tluucs 
Relinquished By/Removed rroni Received By/Stored In Wl•W1i,a: 

~ 'F,11 o~--<'f ~Uquid 
V•Vc~CCalic)I 

Relinquished By/Removed From D,uc/Timc Received By/S1ored fn Date/Time x~od,tt 

Relinquished By/Rcniovcd From Da1c/Time Received By/Stored In Oa1cfrimc 

LADORATORY Received By Title 
' 

Dateffimc 

SECTION 

FINAL SAMPLE Dis pos:11 Method Dispo,cd By D:11dfimc 

~\SPOSITION 

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



r- ,~ 11.P 
Washim1;ton Closure Hanford . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 I Page l of l · 

Collector Comoanv Contact Teleobone No. Pro.led Coordinator 
SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375°4688 KESSNER,JH Price Code 

~roicct Desimation Samolin2 Location r1;;,,,,r.- SAFNo. Air Quality • 45 Days 
100 & 300 Arca Component of the RCBRA • Jocremental So 188H2-t /b07 - H;)., RC-051 

Ice Chest No. Field Lo2book No. I COA Method of Shinment 
BL-1596-1 BESRAS6520 FED EX 

Shiooed To Offsite Pronerlv No. Bill of Ladinsr/Air Bill No. 
CH2MHrLL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for origi11al material to Corvallis for MIS preparatio11 and No. ot Container(s) 
I I 

aliquoti1zg, page 1 for radioimalytical fractions to Eberline, & page 2 1000g 4000g 
for c/remical analytical fractions to Lio11ville. Volume 

Se<: i1<m(I) in Soil Pion< 
Sp,,:i41 Toxici1y 

SAMPLE ANALYSIS 
In.suucrioRJ- ASIME.19~; 

Soil Nem:uodc 
Toaicity 

ASTME.2172. 

Sample No. Matrix• Sample Date Sample Time -~ ~· ~ ~ ~ 
g-u,~ l~i:t~}~ i~f~~f~;z ~~~~1 ?tl½~}lt~~] . . . ~, .. ~ . . 

J11JT6 SOIL .S-2.2.-<.?(.. /L{.en, I - o· 

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

~littishcd Btcrr;J/ ia- Date/Time J Sc::,<:l 1~:ed By/Stored In Dale/Time >. ;2:2• ~ These mark~ indicace Iliac unless lined our, analytes lo be included wilh StronLium-R9,90 •· T01,,I Sr ~Soil 
l_;--4.. a ·" I, .,,,,.~ .<.--z:2-0"' .I:,~ //,, /,/,_,,J,,,/ ~ .il?..rY/ ll/U 8 .' <10 

analysis fraction. S&SctJin'ffl\ 

Relinqui~d By/Removed From- I/ Received :ify/Stored In 
~- These marks indicate Iha! lhis is a non-an:ilysis used co properly form:11 COC fonn SO•SoUd 

Date/Time Dare/Time Co01acc J0'11\ Kessner for any questions. Sla51udCC 
W•W'3Atr 

(I) P:uticle Size (Dry Sieve) . Dt22; Moislun: Concent . D2216; TOC. 9060; pH (Soil)· 9045; OcOII 

Relinquished By/Removed From Dace/Time Received By/Stored In Dale/Time A=Air 
Niirogen by Kjeldahl • 351.2; Ammonia - 3S0.3; IC Anions • 300.0; Percent Solids DS• llnm>SolidJ 

DL<DNm Uqui do 

Relinquished By/Removed From Dale/Time Received By/Stored In Dale/T'une T:aTiuue 
WScWir,c 

"h" ,st!/4--ce l.,,Uquld 

V:Vt1d:i1\cr1 

Relinquished By/Removed From Dale/Time Received By/Stored In Date/Time X=:Otha-

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

LABORATORY Received By Title Date/Time 
SECTION 

FINAL SAMPLE Disposal Method Disposed By Date/Time 
,PlSPOSITION 

B~·EE-011 (08/29/2005) 



rl 8S(o 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-150 I Page 1 of 1 

Collector Comoanv Contact Teleohonc No. Proiect Coordiuator 
Price Code 8L Dal:i Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER.JH 

Proiccl Dcsienalion Samnline Location SAFNo, Air Quality [] 45 Days 
I 00 & 300 Arca Comroncnl of the RCBRA - Incremental So · 116-N-3 RC-051 

Ice Chest No. Field Loc:book No. I COA Method of Shlomcnt 
EL-1596·1 BESRAS6520 GROUND TRANSPORT 

Sbioncd To Offsite Pronertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None. Nooe 
Prcserl·ation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

Use page 3.for original material {f) Corvallis for MIS prepara1io11 and No. of Container(s) 
a/iq11mi11g, page I j1Jr radioa11aly1ica/ jractirm.r w Eberli//<!, d: page 2 
_for c-/11:mica/ a11aiy1ict1/.frac1im1.r llJ Liotll'ille. Volume 

1000g 4000g 

Sc:<ltc:m(l)in SoilPi.:111< 
Sp.d:tl Toxic.:ity 

SAMPLE ANALYSIS 
ln.wuccions. ASTM E1963; 

Soil Nan:uod1:: 
Toxicily 

ASTME2172 

Sample No. Mauix • Sample Dale Sample Time ~: ::· ~;,iii~~~~-i i-:~;-.-~.; .i·.~ ·~;;~,:~ ~:J"i :~·:r < \~11 i:' ft>/!-.(/{~ ~·:.~~~:-t•i,:).,:g:_. ;~·{\;/.\( :,:-._. I.·>:::-<,;',:/ :· .:-~· •'• ! 
" :/ .· = :_. .:.:i.~: , ..... · ..... ,. :-. ,_ ', 

J11JV2 SOIL 5 1 .. 1--Dy: flOY' ' ' -/ 

CHAIN OF POSSESSION Jlign/Print Na~ - SPECIAL INSTilUCTIONS Matrix" 

R~~hezy~vcd From Dale/Time /7 / L) i~d~U!.x. ~ -fuv~/2 ~VJ 
• 11icse marks indicate U1a1 unless lined out. an.ilytes 10 be included wilh Strontium-89.90 •· To1al Sr 

S:$1.>tl 

'c;(, a _; 7 I\A ~,"..:,~ <-z -✓ _,,.,,, tZ0 .• ".I/I wr r 2.3 1Ct1 
analysis frac1ion. S[!sStJLU1C1U 

"- These marks indic.itc U1at this is a non-analysis used 10 properly fonnat COC ror,n so~s..,1iu 
Relinqrlished By/Removed Fro~, . I , Dntcrrimc Rece& By/Stored In I Da,re/l'imc 11-'JO Concact Joan Kessner for •ny questions. SI-Slllr.lt'!t 

W• \\'J IC'f" 

(l) P:trticlc Size (Dry Sieve). 0422; MoiSlur? Content· Dl:!.16; TOC • 9060; pH (Soil) - 9045; O.aOtl 

Relinquished By/Removed Fron> Date/Tin,c, Received By/Stored In Oa1emme "=Air 
Niuogen by Kjeldahl- 351.2; Ammonin • 350.3; IC Anions• 300.0; Pen:ent Solids OS::Onlm5'-.1dJ 

O~DrumlJ~uulr 

Relinquished By/Removed l'rom Date/Time Received By/Stored In Da1e/Timc T•T\~1ue 
Wl1111W1pr - J:;f4,~-a•i l..zUq1.11d 

\l:Vc,ct~llM 

Relinquished By/Removed From Da1e/Time Received By/S1ored In Date/Time X•OlhC'f 

R~linquishcd By/Removed From O:tl(ffimc . Received By/S1ored In Oal.!ITime 

LABORATORY Received By Title D,uc/Timc 
SECTION 

FINAL SAMPLE Disposal Method Di,poscd By DmcfTimc 

bISPOSITION 
I' 

8r'·EE-011 (08/29/2005) 



F l-=t--=t-9 
Washineton Closure Hanford CHAIN OF CUSTODY/SA:MPLE ANALYSIS REQUEST RC-051-198 !Page 1 of l 

Collector Co1I111anv Contact Teleohone No. Project Coordinator 
SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

IProiect Desil!Ilalion Samnllne Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA - Incremental So BORROW PIT 18 RC-051 

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

Shinned To Offsite Pronertv No. Bill orLadioe/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Preservation 
None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

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

aliqcwting, page I for radioanalyticalfractio11s to Ebaline, & page 2 1000g 4000g 
for c/remica/ a11alyticalfractio1as to Lio11vi/le. Volume 

See item (I) in SoilP1411t 
Special To~iei1y 

SAMPLE ANALYSIS 
JmttvctiC>ns. ASTMEl963; 

Soil Nematode 
To,iclty 

ASlMc2172 

-Sample No. MatriJt • Sample Date Sample Time 11.k~ mfiD ~\~ • '"l.il~~ if.{1itia~-i~ ~~\~~{}f.~ ~~~Jf.%J~ !m'tt~;~,-~,;~ . ,_ . 'I! 
~ --,. ~:, ~~1~;~ ... ., . . . . 

J11K10 SOIL 5-l ~-2(,. I, ,.,o o I \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

R~~;s~ed Bcc;;.vcd From Dale/Time /'-t>OO llr: By/Slorcd In ,/ _ Date/I'lme 5"'-(<q~ These marlcs iodicate tha! unless lined out. analytes lo be included with Strontium-89,90 -· T01~l Sr 

I U---1 IJ N'J. ::s --I~ -0 Jo ,M //,. /J.,. J (' .Lh lf/T j./.,/, / 7 .' IY 
=lysis fr.lcti0n-
"- These marks indicate that this is a non-analysis used lo properly fomnl COC Conn. 

ReUnqui cd.By/Removcd From ~I 

Reliuquished By/Renioved From 

Relinquished By/Removed From 

Relinquished By/Removed From 

ReUnquislied By/Removed From 

LABORATORY Received By 

SECTION 

FINAL SAMPLE Disposal Melhod 

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

I 

Dace/Time R~eive.illiytStored lo 

Date/Time Received By/Stored In 

Dale/Time Received By/Stored In 

Date/Time Received By/Ston,d In 

Date/lime Received By/S!ored In 

Datt/Time Concact Joan Kessner for any questions. 

(1) P3rticle Siu (Dry Sieve) - D422; Moislurc Content· D2.216; TOC • 9060; pH (Soil)· 9045; 
Date/Time Nitrogco by Kjeld:ihl - 351.2; Ammonia - 350.3; IC Anions - 300.0; Percent Solids 

Date/Time t\)e,v\J\c,J1> de So-,\ "Te.st -S-3\-o<,.,. 
Dale/Time 

Da1e!Time ~-st5~4 ~,y(l-u{ 

Title Date/Time 

Dispoicd By Datc!Time 

;:~~ttl~~~~j~~~~:~ 
-

Matrix• 

S,Soll 
SE-Sediment 

SO=SOiid 
Sl•:Sladgc 
w;:;'w., 
0•011 
A2A• 
DS•Drum Soi'fdl 
DL-Dnnt1UqWdl 
1'•T1uu. 
W(:Wipc 
L,.Uquid 
V•V11:gd&1im 
X• Olhct 



r- \---=\- 95' ~ 
Washington Closure Hanford · CHAIN OF CUSTODYiSAMPLE ANALYSIS REQUEST RC-051-192 1P~ge l of l 

Collector Companv Contact Telephone No. Pro.iect Coordinator 
SL Data Tumaround ' STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proicct Desienation Samplin2 Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA • lncremenial So BORROW PIT 14 RC-051 

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

Shipped To Offsite Propertv No. Bill of Ladin2'Alr Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Preservation 
None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

Use page 3 for original material to Corvallis for MTS preparario11 a11d No. of Container(s) 
aliquoting, page f for radioa11alyticalfrac1io11s 10 Eberli11e, & page 2 
for chemical ana/y1icalfracrio11s to Lio11ville. Volume 

10001: 4000g 

Sceil•m(J) in SoilPl4n1 
SP""i>I Toxicity 

SAMPLE ANALYSIS 
lnsr.ruc1iori£. ASTMEl963; 

Soll Ne1T1Al0dc 
Toxicity 

ASTME2172 

~ ~ Sample No. Matrix• Sample Date SampleTIIlle ,::.-"'~ -- ~:lft~i ~~~J. ;~~~j{~:~11 tr~i~111r~ ;~1it-~~~i~f;{j't~ t2f$(J·:~14;?~{.f ~ . . . f~~-~-1 

J11 K04 SOIL 5-1, -o<t, \7-57 l I --
• 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~;shed 'JJl,'o.ved From D•terrimc / z_5 7 Rec{! ,By/Szored In .,,/J, Daie/l"imc 5-1~ Tilese m:u-k> indicate Oun wilcss lined ou~ analytes to be included with Strontiwn-89,90 •• Tozal Sr 
SsSoil 

.It J. tl./1 ir../V'\IU'l IGI( ,A _,,,.,Jj,Afil,,,, r_;...h_,nJ.J-tt..L /500 •oalysis friction. · SE-Sediment S -1-i -f'Y - '"- These m.1rk.s !nclicat.c that this is • non-analysis used to properly form:ll COC fom~ SO~td 

Relinqu~hcd By/Removed Fron/ ' D•tell"ime Received By/2it=d In Date/Time Contact Joan Kessner for any questions. Sh:::Sluct,e 
W•\Ylilct 

(1) Particle Si2e (Dry Sieve) - D42.2; Moistwe Cont.cot - D22.J 6; TOC • 9060; pH (Soil) • 904.S; O•Oil 

Relinquished By/Removed From D•terrime Daze/l'ime A• Alr Received By/Stored In Nizrogen by Kjeklahl- 3.Sl.2; Ammonia- 3.S0.3; IC Anions • 300.0; Percent Solids DS=Dtum 5oiicu 
DL:Orvmuquid. 

Relinquished By/Removed From Date/Time Received By/Stored In Oate/l'imc 
T• Tiuue 
Wl• Wip:. 
,..L,quid 

Oatc/fime Date/Time 7>,-11s,'l-0S V11Vt1c1atian 
Relinquished By/Removed From Received By/S1cnd In )(o()doa-

Relinquished By/Removed From D>te/l'ime Received By/Slored In Date/l"imc 

LABORATORY Rcceiv~ By Title Datc:/fimc 

SECTION 

FfJ::AL SAMPLE Di,pos:tl Method Disposed By Oote/fime 

c-,ISPOSITION 

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



• • 
CH2MH111 

Applied SclenC415 laboratory 

2300 WI Walnut Blvd 

COIVolh. OR 

CH2MHILL 
Appff1d Seline~ uborato,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 788 

Dear Emmett Richards: 

97330-35.38 

P.O. Box428 

CO!Volh. Ol 

97339-0428 

Tel 541.752.4271 

Fox 541.752.0276 

On May 17, 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 HILL Applied Sciences Laboratory Reference No. Fl 788 

Sample ID 
Fl78801 

Client Sample ID 
JllK04 

Date 
Collected 
05/17/2006 

Time 
Collected 

12:57 

-2-
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Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

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

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

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

Inorganic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

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

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



AMMONIA 
METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: -=E=P-'--'A,_,3=5=0=.3 ______ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: """F"""l 7,._,8=8'--------

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. 

ID. Sampling Equipment: 
None. 

IV. Docwnentation Exceptions: 
None 

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

Reported by: ~/4.R/? LL{,, 4fYA Date:_--=-5_.,--___ 3~c:J--_c)~~-

Reviewed by: =::=:>1 7£ A ~ Date: __ ~,....,.-p_,,r/4,~(o~-----

-6 -



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664-41- 7 

SDG No . : Fl788 

Matrix: SOIL . 

% Moisture : 0 

Analyte 

AI!'lnonia-N 

ET060530-17 , 10-Pl7BB- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

Field Sample I D: 

._ ______ J_1_1K_o_, _____ __,I · 

MDL 

0.800 

PQL Result 

3 . 00 1.40 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl78801 

Date Received: 05/17/06 

Sample Analys i s 
Q Units DF Ainount Method 

B mg/kg 1 0.6677 G E350 . 3 

FORM I GEN CHEM 

Date 
Analyzed 

05/24/06 

-8 -



CAS No . 

7664-41- 7 

SDG No . : Fl 7 BB 

Matrix: SOIL 
. --

% Moisture : 0 

Analyte 

l\mmonia- N 

ET060530-l7 ,l 0 - Pl788 - W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 534 

PQL Result 

2.00 2.00 

Field Sample ID: 

S131-0524 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0524 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G E350 . 3 

FORM I GEN CHEM 

Date 
Analyzed 

05/ 24/ 06 

- 9-



QC DATA 
· SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SOO No . : Fl788 

Analysis Method: E350 . 3 

Instrument Name: NONE 

Initial Calibration ID: 052406NH3 

Std Resp Std 

Analyte 1 1 2 

Ammonia- N 0.10 163 1.0 

comments: 

l!!T050530-l 7 : 10-Fl788-W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/L 

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

2 3 3 4 4 5 5 6 6 7 

108 10.0 54.3 100 -0.10 

FORM II GEN CHEM 

Resp 

7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1788 

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-l 7 : 10-Fl 788-W 
FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl788 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Cal i bration ID : 052406NH3 

Analyte 

Ammonia-N 

Comments : 

BT060SJ0- l 7 , 10- Fl 788- W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0524 

Concentration units : rng/L 

Expected Found %D 

1 1.03 3.3 

FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

S00 No . : Fl 788 

Analysis Method: E350.3 

.Instrument Name: NONE 

Initial Calibration ID: 052406NH3 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052406NH3 

Concentration Units : mg/L 

CCV #1 ID:CVl- 0524 CCV #2 ID:CV2-0524 CCV 43 ID:CV3-0524 

Analyte Expected Found in Q Expected Found 'IID · Q Expected 

Ammonia-N l 0.999 - 0.l 10 9 . 95 -0.5 10 

Comments: 

BT06053 0•17 : 10-Fl 788-W FORM II-A GEN CHEM 

Found '110 Q 

9 . 02 -9 . 8 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . : Fl 788 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 052406NH3 

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

Analyte Expected Fowid tD 

Amnonia-N 1 1.03 3.3 

Comments: 

Q 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052406NH3 

Concentration Urti ts: mg/L 

CCV #6 ID: 

Expected Found to Q Expected 

8'1'060530-17 , 10- 1'1788- 'il FORM II-A GEN CHEM 

Found to Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1788 

Analysis Method: E350.3 

Initial Cal ID: 052406NH3 

Matrix : (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0524 

Lab Name: CH2M HlLL/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 

26 

BS1S0524 

J11K04 

COMMENTS: 

CLIENT 
SAMPLE ID 

8T060530-17 : 10-Pl 788-W 

LAB 
SAMPLE ID 

BS1S0524 

F178801 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/24/06 0955 

05/24/06 1116 

E350.3 

-16-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : F1788 

Analysis Method: E350.3 

Initial Cal ID: 052406NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

.Ammonia-N 

* Values outside of QC limits 

Comments: 

&"1'060530-17 , :t0- Fl788- il 

Expected 

20 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID : BS1S0524 

Date Analyzed: 05/24/06 

Time Analyze d: 0955 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

20.7 103 75-125 

FORM VII GEN CHEM 

Q 

E350 :-31 7 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1788 

Analy~is Method : E350.3 

Instrument: NONE 

Analytical Lot ID: 052406NH3 

01 

02 

03 

04 

05 

06 

07 

08 

10 

22 

26 

35 

LEVEL 1 

LEVEL 2-

LEVEL 3 

LEVEL 4 

CVl-0524 

CV2-0524 

ICV-0524 

BS1S0524 

SBl-0524 

CV3-0524 

JllK04 

CV4-0524 

COMMENTS: 

MD6DSJD- 17, 10- P1788- W 

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 

F178801 05/24/06 1116 

CV4- 0524 05/24/06 1202 

FORM XIV GEN CHEM 



.CH2MHILL 
.... Appried Sd•nc,s Laboratory 

05/30/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysi~ 

Analyte Date 

Ammonia 08/05/05 

ET060JJl).17,Jl).F/788-W 

Amt 
Spiked 

2 

MDL Study Report 

Replicates 

1 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: ~ 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

.. ,.,. ... ., 



ANIONS BY METHOD EPA300.0A 
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CASE N,ARRA TIVE 
ANIONS 

Analytical Method: --=E=Pc..:A3-=.,0,.,0=.0=--------

Lab Name: CH2M HILL Applied Sciences Lab 

Base/Command: E-LR_C-o~n=s-u-lt-in-g ______ _ 

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""'8=8.__ __________ _ 

Contract#.: 920842.OTC 

Prime Contractor.: _ ____ ______ _ 

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. 

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 
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. 

c? / \-Q .,(_ / / 
Reported by: ,- -;,? SJP-; Date: 6 L 6 / c.? b 
Reviewed by: 7'/---d Date: ___ 6~-~t---"'-"'~------
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SAMPLE DATA 
SUMMARY 

-22-



CAS No . 

16887-00- 6 

16984-48-8 

14797-55-8 

14797-65-0 

14808-79-8 

SDG No.: Fl 788 

Matrix : SOIL 

% Moisture: O 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

sulfate 

YL060605 - l5 : 06-Fl 188- lf 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0583 

0 . 0521 

0.0451 

0.0431 

0.0774 

PQL Result 

0 . 480 0 . 164 

0 , 480 0 . 443 

0.480 0.183 

0.480 0 . 480 

0.480 1.07 

Field Sample ID: 

JllK04 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F178801 

Date Received: 05/17/06 

Sample Analysis 

Q Units DF Amount Method 

B mg/leg 1 5.207 G E300 . 0A 

B mg/kg 1 5.207 G E300 . 0A 

B mg/kg 1 5.207 G E300.0A 

u mg/kg l 5.207 G E300 . 0A 

mg/kg 1 5 . 207 G E300.0A 

FORM I GEN CHEM 

Date 
Analy:z:ed 

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.: ·I!ill 

Matrix: SOIL 

% Moisture : 0 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Yt.060605 •15 , 06 - Pl788-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0607 

0.0543 

0.0469 

0.0449 

0.0806 

PQL Result 

0 . 500 0.500 

0.500 0.500 

0.500 0 .5 00 

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 DF Alnount Method 

u mg/kg 1 5 G E300 . 0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300 . 0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/0 6 

-24-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl 788 

Analysis Method : E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Std Resp Std 

Analyte 1 1 2 

Chloride 0 . 020 0 . 0032 0 . 050 

Fluoride 

Nitrate-N 0 . 020 0 . 0059 0.050 

Nitrite-N 0. 020 0.0067 0 . 050 

Sulfate 0.060 0.0065 0.15 

Comments: 

YL060605-15 , 06 - P1788- W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibrati on Date: 01/30/06 18:27 

Concentration Uni ts: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 .3 3 4 4 5 5 6 6 7 

o.oou 0 . 10 0 . 023 0,50 o.oso l.O O. l.l s .o o. 67 10 . 0 

O. l.O 0.0085 0.50 0 . 046 l.O 0 . 13 5.0 0 .85 10 . 0 

0 . 012 0 . 10 0 . 067 o.so 0 . 14 l. O 0 . 32 s .o 1 . 8 10 . 0 

0.012 0 . 10 0 . 050 a.so 0.10 l.O 0 . 25 s .o l.4 10 . 0 

0.010 0.30 0.059 l.5 0 .13 3 . 0 0 . 27 15.0 l.5 30 . 0 

FORM II GEN CHEM 

Resp 

7 

l.5 

l. 8 

4 . 1 

3 . 0 

3 .2 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl788 

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 

YL060605-15; 06-P'l788·11 FORM II ( Part 2 ) GEN CHEM 



2B-WC · 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl 788 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-0l3006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrit.e-N 

Sulfate 

Corornents: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0130 

Concentration Units:mg/L 

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 

YL06060S - 1S : 06 - Pl 788-W FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl788 

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 E,cpected Found %D Q Expected Found %D 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 

Nitrate-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 - l5 , 06-Fl7BB -W FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl788 

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 

29 

BS1S0530 

BS2S0530 

BS3S0530 

Jl1K04 

COMMENTS: 

CLIENT 
SAMPLE ID 

n.060605-15 , 06-Fl. 788-\f 

LAB 
SAMPLE ID 

BS1S0530 

BS2S0530 

BS3S0530 

Fl78801 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALyzED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0310 

E300.0A 
-30-



7 - WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1788 

Analysis Method: E300 . 0A 

Ini tia l Cal ID: 300A- 013006 

Matrix : (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Comments : 

YL060605- l.5 : 06- Pl 7 BB-W 

Expected 

25 

25 

25 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0530 

Date Analyzed : 05/30/06 

Time Analyzed: 1747 

Concentrat i on Un its : 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.: F1788 

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- 15 :06 - f'l788•W 

Expected 

5.65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 1857 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

5 . 63 99.6 90-110 

FORM VII GEN CHEM 

Q 

-32-
E300 . 0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No . : Fl 788 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: . {Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate- N 

' 

, 

* Values outside of QC limits 

Comments: 

YL06O 605 -15, O6 -Pl788 - W 

Expected 

35.95 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 2008 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

38.0 106 90-110 

FORM VII GEN CHEM 

Q 

-33-
E300.0 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl788 

Analysis Method: E300 . 0A 

Instrument: ICQ 

Analytical Lot ID: 300A-013006 

02 

03 
04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 
LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

YI,060605 - 15 : 06 - Fl788- W 

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 CHEMIST~Y ANALYTICAL SEQUENCE 

SDG No.: F1788 

Analysis Method: E300.0A 

Instnunent: ICQ 

Analytical Lot ID: 053006Q3 

15 

16 

19 

22 

26 

29 

36 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

Jl1K04 

CV2-0530 

COMMENTS: 

YL060605-l5 : 0 6-Pl 788 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

F178801 

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 0310 

05/31/06 0956 

FORM XIV GEN CHEM 
-35-

E300. 0A 



• CH2MHILL 
~ App/led S-ce, laboratory 

06/05/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Nitrite-N 11/01/05 

Sulfate I 1/01/05 

Chloride 11/01/0S 

Auoride 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 

0.315 0.315 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

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

Instrument ID: ICO 

Concentration Units: mglkg 

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 

-1h-



PERCENT MOISTURE 
ASTMD2216 

-37-



CAS No. 

MOISTURE 

SDG No.: F1788 

Matrix: SOIL 

Analyte 

Moisture 

BT06DS24-U , 4C-Fl788-W 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o.oo 

¥ 

PQL Result 

o.oo 0.446 

Field Sample ID: 

J11K04 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F178801 

Date Received: 05/17/06 

Sample Analysis 
Q Units DF .Amount Method 

t 1 13.3304 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

05/19/06 

-38-



Cr ., 

PARTICLE SIZE 
METHOD422 

-39-



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM 0s11912006 

Lab I.D. 

F178801 

I 
~ CH2MHILL 
O Applied Sciences Group 

I 

Client 
I.D. 

JllK04 

Sieve 
# 

8 

16 
30 
50 
100 
200 
pan 
total 

Sieve Size Sieve Size 
(um) (mm) 

2362 2.362 
1180 1.180 
600 0.600 
500 0.500 
147 0.147 
75 0.075 

Weight Weight 
Retained Retained 

(g) (%) 

0.00 0.00 
44.80 8.98 
102.60 20.57 
144.80 29.02 
84.30 16.90 

105.90 21.23 
16.50 3.31 
498.9 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 

0.00 100.00 
8.98 91.02 

29.54 70.46 
58.57 41.43 
75.47 24.53 
96.69 3.31 
100.00 0.00 

2300 NW Walnut Blvd. COM:10/s OR 97330-3SJ8 
P.O. Box 428, airvalli~ al 97339-0428 

T9/ 541.752.4271 l'ax541.752.0276 



pH 
METHOD SW9045C 

-41-



pH 

CAS No. 

SDG No.: Fl788 

Matrix: SOIL 

% Moisture: O 

Analyte 

pH 

BT06060S-ll , Sl-Fl7 88-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA . SHEET 

MDL 

0.00 

PQL Result 

0.00 8 . 71 

Field Sample I D: 

Jl1K04 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: F178801 

Date Received : 05/17/06 

Sample Analysis 
Q Units DF Amount Method 

pH 1 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..:.cA,...,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.,,_17.,_,8'""8'---------

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 Samole(s): 
All analyses were performed in accordance with standard operating procedures. 

F. Analytical Exceptions: 
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 
IIlLL, 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: ~ °3 ,J4Jh t/,~ 

Reviewed by. ==:,i"'7,<_. /4 ~ 

, _ a-o:-
Date: __ ~~---'-~l::.. __ _ 

Date: __ -=~=,,,-h~l'l..=-,./4_0_~~----

-44-



SAMPLE DATA 
SUMMARY 
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lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No.: Fl 788 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen as N 

ET060609-ll : 00-Pl 798-W 

MDL 

55.0 

PQL Result 

202 180 

Field Sample ID: 

JllK04 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl78801 

Date Received: 05/17/06 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 0.4958 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

05/22/06 

-46-



lA- WC 
/ GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No .: Fl 788 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen as 

. 

E'I'060609- 11 , 00-l'l7 88-W 

MDL 

N 27.3 

PQL Result 

100 77.3 

Field Sample ID: 

SB1-0522 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0522 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/k!, 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 . : Fl 788 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Initial Calibration· Date: 05/22/06 1900 

Instrument Name: NONE concentration Units: rng/L 

Initial Calibration ID: 052206TKN 

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

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

Total Kjeldahl Nitrogen 2 . 0 179 20 . 0 128 200 70 . 6 2000 13.2 

Comments: 

BT060609-11, 00-1'1 ?88-W FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl788 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Analyte 

Total Kjeldahl Nitrogen 

Comments: 

as N 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 05/22/06 1900 

Concentration Uni ts: ~ 

Curve 
Type r Q 

LNR 0.9993 

BT060609-ll : 00 • Pl788-W FORM II {Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

S00 No.: F1788 

Anaiysis Method: E351 . 4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0522 

Concentration Units:mg/L 

Expected Found %D 

Total Kjeldahl Nitrogen as N 28.4 28.9 1. 7 

Comments: 

6T06O6O9 ·ll, OO • Fl 788-W FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . . : Fl 788 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052206TKN 

Concentration Uni ts: !!!2L!! 

CCV #1 ID:CVl-0522 CCV #2 ID : CV2-0522 CCV #3 ID:CV3-0522 

Analyte Expected Found ,n O· Expected Found %D 0 Expected 

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

Comments: 

BT060609 - 11 : 00-Pl 788-W FORM II-A GEN CHEM 

Found \D Q 

191 -4 . S 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDGNo,: Fl788 

Analysis Method: E351.4 

Initial Cal ID: 052206TKN 

Matrix: {Soil/Water) SOIL 

Instrument: 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 

18 

BS1S0522 

Jl1K04 

COMMENTS: 

CLIENT 
SAMPLE ID 

BT0606l2-U: 31 - Pl 788-W 

LAB 

SAMPLE ID 

BS1S0522 

Fl78801 

FORM I II GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/22/06 1947 

05/22/06 2D15 

E351. 4 

-53-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl788 

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: 

ET060609- ll , 00-Fl 7 8 8-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 

E351:?P4-



14- WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1788 

Analysis Method: E351.4 

Instrument, NONE 

Analytical Lot ID : 052206TKN 

01 
02 

03 

04 

05 

06 

07 

08 

10 

18 

21 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0522 

CV2-0522 

ICV-0522 

BS1S0522 

SBl-0522 

JllK04 

CV3-0522 

COMMENTS: 

ET060609-lle 00 - Pl 788-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 

F178801 05/22/06 2015 

CV3-0522 05/22/06 2024 

FORM XIV GEN CHEM E351~55 -



• CH2MHILL • Applied S./tnees L1bo,.to,y 

06/09/06 

Analytical Method: E35 l.4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

., 

£1'060609-1 /;00..FJ 78S-W 

Amt. 

Spiked 1 
100 

MDL Study Report 

Replicates 

2 3 4 5 

168 154 161 147 152 

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

Instrument ID: NONE 

Concentration Units: mg&g 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 
27.3 

... ,. 
~..,, 



TOTAL ORGANIC CARBON 
BY ASTME777 

-57-



CASE NARRATIVE 
TOCSOll.S 

Analytical Method: -=-A~S=TM="'-E=--'-7-'--77"------

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~17~8~8 _______ _ 

Contract#: 920842.OTC 

Prime Contractor: ________ _ 

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

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

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

F. Analytical Exceptions: 
All acceptance criteria were met. 

ID. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the team 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. 

Date: __ ~c~/4~-i+/4-~_b ____ _ 

Date: \"2-
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CAS No. 

TOC 

SDG No.: F1788 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DH060609-1S , 39-Fl 788-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

81.8 

PQL Result 

234 898 

Field Sample ID: 

J11K04 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl78801 

Date Received: 05/17/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.4275 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/07/06 
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CAS No. 

TOC 

SDG No.: F1788 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DH060609-15 , 39 - P1788-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 F.777 

FORM I GEN CHEM 

Date 
Analyzed 

06/07/06 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: -F1788 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Total Organic Carbon 100 737000 200 

Comments: 

DK060609-1S , 39-Fl 788-W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration 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-I(j'.37--



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

S00 No.: Fl 788 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Analyte 

Total Organic Carbon 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/Kg 

curve 
Type r Q 

LNR 0.9997 

DHD6D609-15, 39- Pl 788•W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No . : Fl 7 8 8 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

comments: 

D"060609-l5 , )9-1'1788-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-lf1y;7-



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1788 

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: 

DK06O609-15 : 39-Fl 788-W FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl788 

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 

04 

BS1S0607 

JllK04 

COMMENTS: 

CLIENT 

SAMPLE ID 

D11060 60 9-15 : 39-Pl 788 - W 

LAB 
SAMPLE ID 

BS1S0607 

F178801 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/07/06 1427 

06/07/06 1504 

ASTM E777 
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7 - WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl788 

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 : 

DH0&0609-15 , 39 - Pl 788 - W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0607 

Date Analyzed: 06/07/06 

Ti me Analyzed: 1427 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

10200 115 75-125 

FORM VII GEN CHEM 

Q 

ASTM E7n68-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1788 

Analysis Method: -ASTM E777 

Instrurn~nt: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 
04 

05 

06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 
ICV- 1014 

COMMENTS: 

DH060609- 15 , 39-Pl 788-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVELl 10/14/05 1148 

LEVEL2 10/14/05 1158 

LEVEL3 10/14/05 1208 

LEVEL4 10/14/05 1218 

LEVELS 10/14/05 1228 

ICV-1014 10/14/05 1252 

FORM XIV GEN CHEM ASTM E71?69-



I 

I 

14-WC 

I 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl788 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 Lab Code: cvo I 
--

Instrument: TOC Skalar 

Analytical Lot ID: 060706TOCS1 

CLIENT LAB DATE TIME 
SAMPLE ID SAMPLE ID ANALYZED ANALYZED 

01 CVl-0607 CVl-0607 06/07/06 1237 

02 BS1S0607 BS1S0607 06/07/06 1427 

03 SBl-0607 SBl-0607 06/07/06 1438 

04 J11K04 · Fl 78801 06/07/06 1504 

12 CV2-0607 CV2-0607 06/07/06 1753 

I 

I 

COMMENTS : 

DH060609-15 , 39-Pl 788-W 
FORM XIV GEN CHEM ASTM ETn10-



• CH2M HILL 

CH2MHILL Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd . • Apptitd Sct,ncH Laborotory 
P.O. Box428 
Corvallis, OR 97330-0428 

MDL Study Report 
Teiephone: 541 -752-4271 

06/09/06 Fax:541-752-0276 

Analytical Method: AS'IM E777 Instrument ID: TOC Skalar 

Matrix: Soil Concentration Units: mgLkg 

Analysis Amt Replicates Std. 

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL 
Total Organic Carbon 08/17/05 140 31.D 14.4 8.89 29.4 32.4 27.1 6.37 11.1 35.0 

-1 
I .1. 

DH060609-11:J9•Fl788•W 



CHAIN OF CUSTODY/SHIPPING DOCU1\1ENTS 
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r- r1-<:J<g;-
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-192 jPagc 1 of 1 

!Collector Comoaov Contact Teleohone No. Proiect Coordinator 
SL · Data Turnaround 

STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

rt"oiect Desienation Samol.i.ru! Location SAFNo. Air Quality • .45 Days 
100 & 300 Arca Componenl of the RCBRA - locremental So BORROW PIT 14 RC-051 

Ice Chest No. Field Lo2book No. I COA Method or Shiomcnt 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shiooed To OfTsite Prooertv No. Bill or Ladine/Air BIU No. 
CH2MHJLL A06015l SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None Nooe 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
No. or Container(s) 

I I 
Use page 3 for original material 10 Corvallis/or MIS preparation a11d 
aliquo1i11g, page 1 for radioa11alyricalfraclio11s 10 Eberline, & page 2 1000g 4000g 
for chemical analytical fraclions ro Liomlille. Volume 

Sec item (I) in SoilPl4nt 
Special Toxicity 

SAMPLE ANALYSIS 
Jnstruclious. ASThl El963; 

Soil Ncm>IO<lc 
ToU:ity 

"5TMEl172 

Sample No. Matrix* Sample Date Sample Time ... ~::-_;~~;~~ :--:,. ::;,. 1: .·.- - ~ -7 

~~~~ /") ~·; \ -~:':i Ii'.··::;::·"·.~:~~::-~: -:_.::.::;._~~~-"-~/:~ _-:_ ~;; ;-\ ·.\~\i1 ::7:-:.-~~'-:~~.i:.'i_: rr?f):~:.¥.l ·~~~~:: :~~tf ;:t-r~: :~~·:·.:;~·~ ::~ •. -:\:; ·:: :!_~:~.-~~--
' 

;::·: .""::• .... ~.=.:-:··._;· .--:-.::- -·.---·::-·r.:::: .. 

J11K04 SOIL 5--t,-a(o \"? c.,7 l I .. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~ltt1.~:mved From 
Date/Tum / z_5 7 Ren 

1
By/Stored In Dale/Time 5-11--0(:,, ' These marks indicate lh.'.lt uole$s lined out. aoalytes 10 be included wilh Strontium-89,90 •· Total Sr 

S:So;I 

'" a,;, re'~ s-,..., -r.,/- I()( .. _,,,, Jj,~f,I,,,,, . .LJrtJ-1mJ..J..,t 1_ !<:'-0 analysis fraction . SE=Sedimcnl 
') ~- These m.:irks indiellt.e lh.'.lt this is a non-an:ilysi, used to properly format COC fonn. so-sai.i 

Relinqu!shcd By/Removed Frorrf ' Datdfime Recei;cd Bykitored In Dale/Time Con1aet Joan Kessner for any questions. SJ-studJC 
W-.WtJ.,r 

(I) Particle Size (Dry Sic-..:) - D422; Moisture Con1ent - D2216; TOC- 9060; pH (Soil) · 904S; a.oil 

Relinquished By/Removed From Date/Tum Received By/Stored In Da1c/Time A=Alr 
Nitrogen by Kjeldahl- 3Sl.2; Ammonia - 3S0.3; IC Anions· 300.0; Percen1 Solids DS•Drwu Solld, 

DL=Drum Uqwd, 

Relinquished By/Removed From Dale/fime Received By/Stored In Date/Time T• Till\C 
WJ• Wipe 
l..=l.iquid 

Relinquished By/Removed From Dale/fi.me Received By/Stored In Datcfr'une 
Vi;Vqecazioo 
X-o<Jia-

Relinquished By/Removed From Daletrime Rec<:ivcd By/Stored In Datc/I'imc 

LABORATORY Rca:ived By Title Datc/I'imc 

SECTION 

FljNAL SAMPLE Disposal Method Disposed By Date/Time 

BISPOSITION , 

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



• CH2MHILL • /malytical Services 
Sample Receipt Record 

Batch Number: '-'I F_\-'-----3~<!~~-----~ Date received: I S::- n- Of.I' 

VERIFICATION OF SAMPLE C'ONDITIONS (verify all items)• HD= Client Hand delivered Samples 

Observation YES NO 
Radiological Screening for AFCEE .X"' 
Were custody seals intact and on the outside of the cooler? t-ln 

If yes, Where? Front Rear Lt Side Rt Side 

Type of packing material: Ice Blue Ice Bubble wrap HT) 
Was the Chain of Custody Inside the cooler? .tHJ 
Was the Chain of Custody properly filled out? '>( 

Were the sample containers In good condition? -L 
Containers supplied by ASL? " Any sample with< 112 holding time remaining? If so contact LPM "-
Was there ice in the cooler? Enter temp. ..:J(), (,,, C )( 

All voes free of air bubbles ? A.IA 

VERIFICATION OF SAMPLE PRESERVATION 
Other (specify) 

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

LOGIN AND pH VERIFICATIONS PERFORMED BY 

~,i.LUJ <:-rr-CX,., coo 
: Dat@llime Datemme 

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



VersionCo LabName SDG FieldlD NativelD QAQCTyp1 LRType Matrix LabSamph AnalysisM1 Extraction! SampleDa· Sample Tin ReceiveDa ExtractDat, ExtractTim AnalysisD, AnalysisTir PercentSo LabLotCU~ CAS ParamlD Analyte Result 
4.00EPAC CHMC F1788 J11 K04 J11K04 N SOIL F178801 ASTM E77 NONE 5/17/2006 12:57 5/17/2006 61712006 15:04 99.55 TOC TOC Total Orga 898 
4.00EPAC CHMC F1788 J11 K04 J11K04 N SOIL F178801 E350.3 METHOD 5/17/2006 12:57 5/17/2006 5/24/2006 11 :16 5/24/2006 11 :16 99.55 SB1-0524 7664-41-7 NH3N Ammonia-I 1.4 
4.00EPAC CHMC F1788 J11 K04 J11 K04 N SOIL F178801 E351.4 METHOD 5/17/2006 12:57 5/17/2006 5/22/2006 20: 15 5/22/2006 20:15 99.55 SB1-0522 7727-37-9 KN Total Kjeld 180 
4.00EPAC CHMC F1788 J11 K04 J11K04 N SOIL F178801 E300.0A METHOD 5/17/2006 12:57 5/17/2006 5/31/2006 3:10 5/31/2006 3:10 99.55 SB1-0530 16887-00-l CL Chloride 0.164 
4.00EPAC CHMC F1788 J11 K04 J11 K04 N SOIL F178801 E300.0A METHOD 5/17/2006 12:57 5/17/2006 5/31/2006 3:10 5/31/2006 3:10 99.55 SB1-0530 16984-48-1 F Fluoride 0.443 
4.00EPAC CHMC F1788 J11 K04 J11 K04 N SOIL F178801 E300.0A METHOD 5/17/2006 12:57 5/17/2006 5/31/2006 3:10 5/31/2006 3:10 99.55 SB1-0530 14797-55-1 NO3N Nitrate-N 0.183 
4.00EPAC CHMC F1788 J11 K04 J11 K04 N SOIL F178801 E300.0A METHOD 5/17/2006 12:57 5/17/2006 5/31/2006 3:10 5/31/2006 3:10 99.55 SB1-0530 14797-65-1 NO2N Nitrite-N 0.48 
4.00EPAC CHMC F1788 J11 K04 J11 K04 N SOIL F178801 E300.0A METHOD 5/17/2006 12:57 5/17/2006 5/31/2006 3:10 5/31/2006 3:10 99.55 SB1-0530 14808-79-1 S04 Sulfate 1.07 
4.00EPAC CHMC F1788 J11 K04 J11 K04 N SOIL F178801 ASTM D22 NONE 5/17/2006 12:57 5/17/2006 5/19/2006 16:30 99.55 MOISTURI MOIST Moisture 0.446 
4.00EPAC CHMC F1788 J11 K04 J11 K04 N SOIL F178801 SW9045C METHOD 5/17/2006 12:57 5/17/2006 6/2/2006 14:51 6/2/2006 14:51 99.55 SB1 -0602 pH PH pH 8.71 
4.00EPAC CHMC F1788 BS1S0522 BS1S0522 BS SOIL BS1 S0522 E351.4 METHOD 5/22/2006 19:47 5/22/2006 19:47 100 SB1 -0522 7727-37-9 KN Total Kjeld 1440 
4.00EPAC CHMC F1788 BS1 S0524 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 F1788 BS1 S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16887-00-fCL Chloride 25 
4.00EPAC CHMC F1788 BS1S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB 1-0530 16984-48-1 F Fluoride 24.4 
4.00EPAC CHMC F1788 BS1S0530 BS1S0530 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 F1788 BS1S0607 BS1S0607 BS SOIL BS1S0607 ASTM E77 NONE 61712006 14:27 100 TOG TOG Total Orga 10200 
4.00EPAC CHMC F1788 BS2S0530 BS2S0530 BS SOIL BS2S0530 E300.0A METHOD 5/30/2006 18:57 5/30/2006 18:57 100 SB1 -0530 14797-65-f NO2N Nitrite-N 5.63 
4.00EPAC CHMC F1788 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 F1788 SB 1-0522 SB 1-0522 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 F1788 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 F1788 SB1-0530 SB1-0530 LB SOIL SB1 -0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 16887-00-f CL Chloride 0.5 
4.00EPAC CHMC F1788 SB1 -0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB 1-0530 16984-48-1 F Fluoride 0.5 
4.00EPAC CHMC F1788 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 F1788 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-f NO2N Nitrite-N 0.5 
4.00EPAC CHMC F1788 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 F1788 S~1-0607 SB1 -0607 LB SOIL SB1-0607 ASTM E77 NONE 6/7/2006 14:38 100 TOG TOC Total Orga 100 



ExpectedV Units Dilution MDL RL LabQualifiE Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjusI RLAdjuste, SampleDe: LeachMet~ LeachDate Leach Time Leachlot Analysislo CalReflD MG/KG 1 81 .8 234 N D = 81.8 234 J11K04 NONE SB1 -0607 101405S1 MG/KG 1 0.8 3 B N D J 0.8 3 J11 K04 NONE 052406NH 052406NH3 MG/KG 1 55 202 B N D J 55 202 J11K04 NONE 052206KN 052206TKN MG/KG 1 0.0583 0.48 B N D J 0.0583 0.48 J11 K04 NONE 053006Q3 300A-013006 MG/KG 1 0.0521 0.48 B N D J 0.0521 0.48 J11K04 NONE 053006Q3 300A-013006 MG/KG 0.0451 0.48 B N D J 0.0451 0.48 J11K04 NONE 053006Q3 300A-01 3006 MG/KG 0.0431 0.48 U N D u 0.0431 0.48 J11K04 NONE 053006Q3 300A-013006 MG/KG 0.0774 0.48 N D = 0.0774 0.48 J11K04 NONE 053006Q3 300A-013006 PERCENT 0 0 N D = 0 0 J11K04 NONE 051906MC NONE PH UNITS 0 0 N D 0 0 J11K04 NONE 060206PH NONE 1420 MG/KG 27.3 100 N 102 75 125 D = 27.3 100 NONE 052206KN 052206TKN 20 MG/KG 0.534 2 N 103 75 125 D 0.534 2 NONE 052406NH 052406NH3 25 MG/KG 0.0607 0.5 N 99.9 90 110 D = 0.0607 0.5 NONE 053006Q3 300A-013006 25 MG/KG 0.0543 0.5 N 97 .6 90 110 D = 0.0543 0.5 NONE 053006Q3 300A-013006 25 MG/KG 0.0806 0.5 N 106 90 110 D 0.0806 0.5 NONE 053006Q3 300A-013006 8840 MG/KG 50.2 144 N 115 75 125 D = 50.2 144 NONE SB1-0607 101405S1 5.65 MG/KG 0.0449 0.5 N 99.6 90 110 D 0.0449 0.5 NONE 053006Q3 300A-013006 36 MG/KG 0.0469 0.5 N 106 90 110 D = 0.0469 0.5 NONE 053006Q3 300A-013006 0 MG/KG 27.3 100 B N D J 27.3 100 NONE 052206KN 052206TKN 0 MG/KG 0.534 2 U N D u 0.534 2 NONE 052406NH 052406NH3 0 MG/KG 0.0607 0.5 U N D u 0.0607 0.5 NONE 053006Q3 300A-013006 0 MG/KG 0.0543 0.5 U N D u 0.0543 0.5 NONE 053006Q3 300A-013006 0 MG/KG 0.0469 0.5 U N D u 0.0469 0.5 NONE 053006Q3 300A-013006 0 MG/KG 0.0449 0.5 U N D u 0.0449 0.5 NONE 053006Q3 300A-013006 0 MG/KG 0.0806 0.5 U N D u 0.0806 0.5 NONE 053006Q3 300A-013006 0 MG/KG 35 100 U N D u 35 100 NONE SB1-0607 101405S1 
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INTRODUCTION 

CH2M Hil.L 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. 

l\1ETHODS AND MATERIALS 

TEST l\1ETHODS 

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

TEST ORGANISMS 

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

-3-



SAMPLE COLLECTION 

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

SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

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

JllKl0 05/16/2006 BORROW PIT 18 BG1607-01 F1779 
J11K04 05/17/2006 BORROW PIT 14 BG1607-02 F1788 

.JllK97 05/17/2006 McGEE RANCH BG1607-03 F1793 
J11JT6 05/22/2006 1607-42 BG1607-04 F1816 
J11JV2 05/22/2006 116-N-3 BO1607-05 F1886 
J11K22 05/23/2006 600-23 BO1607-06 F1827 
Jlllli7 05/29/2006 UPPER RIP ARIAN #11 BO1607-07 FJ852 
Jl1Kl6 05/29/2006 BORROW PIT 24 BO1607-08 !<1853 
J11K79 05/30/2006 VERNITA UPRIVER ON SOUTH BO1607-09 F1859 

SIDE 
JllJY8 05/30/2006 BORROWPIT9 B01607-10 F1863 
JllJX0 06/05/2006 . 300-44/618-4 B01607-11 F1901 
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SAMPLE PREPARATION . 

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

TEST INITIATION 

Tests were initiated by the planting of 10 seeds in each test chamber. Seeds were planted 1 Vz 
times the seeds diameter (approx. 2 mm) and covered gently with soil. A small amount of 
hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received moisture. 

TEST MONITORING 

According to information provided by the seed supplier, germination should take place 
between 14 and 28 days. The number of seeds in each test chamber that germinated was 
recorded on days 14, 16, 20, and 22. Germination was determined to have occurred on day 
21. 

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

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

TEST TERMINATION 

Tests were terminated 14 days post germination (day 28 after planting). The number of 
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and 
length (longest recovered root of each plant) was recorded. 

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

The wet and dry weight for the roots were also obtained as described above. 
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DATA ANALYSIS· 

For each test chamber, the following endpoints were calculated: 

• 14 Day Post-Germination Survival(%) 

(Calculated as the number of seedlings alive at 14 day post germination divided by 5) 

• Average Above Ground Shoot Mass (Wet) 

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

• Average Above Ground Shoot Mass (Dry) 

(CaJculated 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 CE'TIS 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 JllKIO indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average above ground 
shoot mass (dry), and . average total mass (shoots + roots, dry) when compared to the 
laboratory control. 

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

The results for sample J 11K97 indicated a statistically significant reduction in germination, 
average 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 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 1JV2 indicated a statistically significant reduction in germination, 
average root length, average above ground shoot mass (wet), average above ground shoot 
mass (dry), average root mass (dry), and average total mass (shoots + roots, dry) when 
compared to the laboratory control. 

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

Note: One seedling was lost during the test termination of the JllK22 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 Jl 1JH7 indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average above ground 
shoot mass (dry), average root mass (wet), average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. 

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

The results for sample 111K79 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 
1-0 
I 

Table 2: Bluegrass Chronic THI Ruulla tor Washing Ion Ciosw, Hanford 

E. ollll14lcally 1lgrllbnc 01!/erenoo lrom llb .. - by"""' Eq<1II v .. 1s, ... 1 r...s.mp1, TOIi 
M lndlellH a non tta1i.1ic.1y a>,gn1nean1 ro•,U; '. lrdatu .teuaic.rr 1ro,,ll'leaN a1 .-pti• (p) .. o.as; - , 1ni11earea rio etattatai..., perlorniecr. ... _ 

A-• 
81uegra.u SIQ<'K......,y Slonl"ocer<Jy 51g<-kMMy - Slgnil'anlly - sio,,;r..,,qy 

Lib IO: 
,..ey .,,,..,. ... _ ·- .. _... dHfennl G- d'tlt .. ffl Gn,und dlff .. nl A ....... Roo1 

SomploMlmb«: a..mlnaOon mm,-.dlo ,._ compandlo Avwag.Raot a,mP-<fla ShoolMus c:o,nJ)e"ldlo -- c:ompcr"tdlo --ErldpolN l...lbC.Orin>l7 Siem Helg"1 Llbc.,,t,ol? Lenoln LlbC4MII? (Wei) l.ll>C..lrd? (Ory) LAO Control? (Wol) 

(%1 ,..,., 'mm' 
,_, 'm•• ,_, 

r .. 11 lrillalad ariJuna 'T, 2008 

Laboratory Control 96 - 77.8 - 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 Es 9.4 E' 1.49 E' 5.4 

BG1807-04 J11JT6 78 Es 54.5 Es 41.4 Es 10.8 Es 1.50 E' 10.7 

BG1607.05 J11JV2 44 Es 71.2 ns 47.7 Es 16.9 Es 2.24 Es 17.7 

BG1607-06 J11K22 100 ns 59.1 Es 48.6 Es 11 .7 Es 1.53 E' 10.9 

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

BG1607-08 J11K16 80 es 61 .8 Es 51 .5 E' 15.6 Es 2.29 E' 9.5 

BG1607-09 J11K79 88 ns 61.3 E' 54.7 Es 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 Es 16.4 Es 2.58 E' 15.0 

Avcng• 
,._. 

$1,,JNllcr,ily S..,nlfbnUy Tol• Mau SignlbnUy Toi.Ill Mus SIQnJfkanlly 
dltfennt A.VWIIQO Root d;t!orenl (Shoolt• d",tforanl (Shooft • dlfnnt 

compared 10 ...... OD1T1pw9(flo RDatt) a,mparocflo Paoli) oompw.ct to 
LobConwl? (Ory) Lob COn,,_.7 (Wei) Lib CoNIOl7 (0,Y) lll>C..hl? 

,_, ,_, ,_, 

- 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. 
Es 0.38 Es 14.8 Es 1.87 Es 
es 0.53 Es 21.5 Es 2.03 E' 

ns 0.47 Es 34 .6 ns 2.71 Es 

e' 0.84 ns 22.5 Es 2.37 Es 
E' 0.45 es 26.8 Es 2.21 Es 
E' 0.50 E' 25.0 Es 2.78 Es 
Es 0.73 Es 25.8· E' 2.65 E' 
Es 0.57 Es 23.8 Es 2.91 Es 
E' 0.84 Es 31 .4 Es 3.42 Es 



CERTIFICATION STATEMENT 

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

. designee, as verified by the fo?-l--7-= --:;:~""C<.~--«4 
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BLUEGRASS GROWTH TEST 

event Waohlnglon Clooure Hanlon! Pn,jecl 

Day o'_'.'lf)__ Day 12 _ti.;t__ Day14~ 0ayl8~ Doy19 

Test SLori Dl18: June 7. 2006 

Oay21~ Ooy23..6!2._ Day,!l ~ 
Sample ID: Lab Control (70% 70 grade silica sand, 20% clay, 10% peat) 

# seeds gennlnated 

CONC. 

,: .. 2,. 

(p-l'I-Dfi> 
Emergeze t,.u::. (,..">O ,,i·~ 2G. 7°0AYS POST• 14-0AYS POST-

REPLICATE 12 days 14 days 18days 19days 21 days 23 days ~~GENCE EMERGENCE 

aller • ~nor afle, alte< alter alle< 
( days altar (~daysaflw 

planllng planUng planti<ig plan~ng plan~ng planlJnG 1..f planVng) planUng) 

A 

Conlrol B 

C 

1 1-----'D:...,.__-f-'~--t__,._"::---t--'..._-!-_;:--+---+-->,---t-,::-"-....:....-""-- -f-~'----~ 
E 

14-0ays Po,t-Erneroenc.: Desai be slloot appNf3r,nce: 

Replcala B 

Replleala C 

Rep-0 

Ropli:a\8 E 

MN:$Ul'9 Shoat HelQht 

YI 3 Czi I meJ. fu 1 l~Yl1 ln 

lndlvldual Might of oach seedling 

(abo•O ll")Und) 

Measure ShOOt Weight 

To\81Ma$$Olellseedllngo 

(above ground) 

Descrlbon>al•p~ 

Rep11c:al8A 

RopllcaleB 

RaplioelaC 

RoplicalaO 

Replk:ato E 

Measure Rool Longlh: 

fndivtdual length ofttle tongest root 

Imm each seedf;t-Q 

Measura Root Weight 

Total mass of elJ n:,ots !torn all seedlings 

Comments: 

INITIAL 
(@planting) 

pH 

mm 

mm 

mm 

mm 

mm 

ANAL 
CC 14 days Post• 

Eme<ge,...) 



BLUEGRASS GROWTH TEST 

Client Washlngloll Closul8 Hanlon! Praject 

Dayo

1L Day\2 N;r Oay1'~ Day16 Ntf Day\9_@_ 

TaslStartData:June7.2006 "7,6.-<J{; 

Day21~ Oay23__@)_ Day ___ Day~ &,-

Bioassay Lab ID: BG tbo,,~( Sample No: -:rac<. 10 

# seeds gem,inaled 

Emergence 

CONC. REPLlc.\TE 12days 14days 16 days 19days 21days 23days · - - after - ofle< aftat 
planing pll"lng planting planting planllng planting 

,. ~ 4 LI y 4 
Control B {o {,, \./) (11 6 

C -, 4 -, 1'° Co 
D -~ 5 s 5 ~ 
E L.f ~ ln w tr 

14-0~~• Post-Enwrgance: Oescri"ba lhoot appe.-anoir.: 

ReplcoleA I I~ l3i • f ,, 6i kJ/t a ~ \..cot J Z me-d. &, 
RapllcateB 3 /j C,., 1 /,')?~ d &t , /med Gt ,,1 /1 p, sk<to+ 
ReptlcaleC ~ f ~ q., , 3 rne..ol &-i 
Rapble o 2- 1 7 <:n , 2- m~ J c;, . 1 Is.,,,. B 
Replble E 2 ".'1e-.J (;,, W / I @ r\\n,,\:, • 

Measure Shoot Height 

looMdual helghtolr.,cl, ,eoOl\ng 

(abc,ve ll"'•ndl 

Measure Shool Weight 

Total mass of all seeding> 

(ebove ground) 

T)II -1,. .... .., /Z.''/(,.~ ) 

Describe 0001 appoaranao: 

Reptlcale A 

Reptic:ale B 

ROl>ltoale C 

Repik:ote D 

Ref)JoaleE 

Measure Root length: 

lndlYldual tonglh of the longest roo\ 

from each seeding 

Measure Root Weight 

Tolal mass of all roots fmm 811 soodllngs 

C:Ommanb: 

pH 

7-0AYS POST- 14-0AVS POST• 

~GENCI: EMERGENCE 
FlN.t.l. days aftet (~da)'5after INITW. 

ZI planting) planting) !GI planllng) (Cl14doygPosl• 
Emeo;ionce) 

L.J L/ 
fo-', $" s-
7~5 s- 8.8 

·7,; 

s- $ 
(,,.,-7~ s--

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 
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CETIS Test Summary 
I Plant Bloassay- Chronic 

Test No: 1~2916-1027 Test Type: 

Start Date: 07 Jun-06 Protocol: 
Ending Date: 05 Jul-06 DilWater: 

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

Sample No: 0~2474-4754 Code: 

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

Receive Date: Source: 
Sample Age: 21d Sh Station: 

Comments: J11K10 

Comparison Summary 

Analysis Endpoint NOEL 
09-7274-7276 % Gennination 100 

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

094434-8220 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 Wt. (Wet, mg 100 

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

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

16-091 B-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 N/A 

> 100 NIA 

100 NIA 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:09 PM 

14--0075-2468IB160701 psc Test link: 

CH2M HIii I 
Duration: 28d Oh 

Species: Poa sandbergii 

Source: 

Client: 
Project: 

PMSD Method 
11 .51% Wilcoxon Ra!lk Sum Two-Sample 

13.73% Equal Variance t Two-Sample 

21 .91% EQual Variance t TwerSample 

32.14% Equal Variance t Two-Sample 

30.76% Equal Variance t TwerSample 

33.42% Equal Variance t TwerSample 

26.35% Equal Variance t TwerSample 

31.81% Equal Variance t Two-Sample 

29.18% Equal Variance t Two-Sample 

Analyst: <Jr- -14-
Approval:, __ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.96000 0.80000 

Average Height {mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 65.84 54.6 

Average Length {mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 102.96 85.6 

100 5 66.640 49 

Average AG Wt {Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382. 17.277 

100 5 16.490 11.018 

Average AG Wt (Dry, mg) Summary 

Conc-0/4 Control Type Reps Mean Minimum 

0 Artificial SoiVS 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 SoiVS 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 Soil/S 5 43.060 29.633 

100 5 32.571 > 19:068 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.63260 2.38801 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.04000 

Maximum SE 

86.400 3.8028 

76.6 4.3079 

Maximum SE 

126.6 7.5491 

99.800 9.4941 

Maximum SE 
32.776 3.2300 

25.756 2.7075 

Maximum SE 

6.08000 0.61779 

3.39399 0.38710 

Maximum SE 

24.360 2.2326 

22.654 2.5066 

Maximum SE 

1.33799 0.09073 

1.19998 0.12537 

Maximum SE 

57.136 5.3683 

48.41 5.0452 

Maximum SE 

7 .29800 0.69936 

4 .49399 0.50541 

CETIS™ v1 .1.2revt 

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% 

028033 29.96% 

SD CV 

12.004 27.88% 

11.281 34.64% 

SD CV 

1.56382 28.44% 

1.13012 31.11% 

Analyst: rb--

Page2of 3 

19 Jul-06 2:09 PM 

14-0075-2468/8160701 psc 

Approval: __ -_l_S -



CETIS Test Summary 
•;., Germination Detail 

Cone-% Control Type Rep 1 Rep 2 

o Artificial SoiUS 1.00000 1.00000 

100 0.80000· 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep 2 

o Artificial Soil/S 69.6 86.4000 

100 66.8000 76.6 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial So!I/S 85.6 111.800 

100 99.8000 50.4000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artifici~I SoiVS 17.97 32.7760 

100 15.68 25.756 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 3.11399 5.69600 

100 3.21500 3.39399 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SolVS 14.658 24.3600 

100 16.935 22.654 

Average Root Wt. (Dry, mg) Detail 

Conc-o/a Control Type Rep1 Rep2 

0 Artificial SoiVS 0.87400 1.33799 

100 1.19998 1.07000 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

o Artificial SoiVS 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 

0.89502 

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 

Rep4 Rep 5 

126.6 102 

59 49 

Rep4 Rep5 
31 .0360 22.8520 

.11 .018 11.4140 

Rep4 Rep 5 

6.08000 3.79600 

1.67000 1.83801 

Rep4 Rep5 

21 .458 20.558 

14.32 7.65400 

Rep4 Rep5 

1.21799 1.13599 

0.73201 0.55000 

Rep4 Rep5 
52.494 43.41 

25.338 19.0680 

Rep4 Rep5 

7.29800 4.93198 

2.40200 2.38801 

CETIS™ v1.1 .2revl 

Report Date: 

Test Link: 

Page 3 of 3 

19 Jul-06 2:09 PM 
14-0075-2468/B160701psc 
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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 27.5 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 Ties 

0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:09 PM 
09-7274-7276/B160701psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11 .51% 

Oecision(0.05) 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Oecision(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 Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc•o/o Statistic Critical 

Artificial Soil/Sedi 100 2.08833 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 360 360 1 

Error 660.384 82.548 8 

Total 1020.38403 442.54800 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.28323 

Distribution Shapiro-Wilk W 0.86502 

Sample Link Control Link 

14--0075-2468 14-0075-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0351 10.6854 

F Statistic P-Value 
4.36 0.07020 

Critical P-Value 

23.15450 0.81488 

0.08742 

Comparisons: 

Report Date: 
Analysis : 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:09 PM 

17-8375-3931/8160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 · 

Toxic Units ChV PMSD 

NIA 13.73% 

Decislon(0.05) 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/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 Detar! 
j Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.99433 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 3297.856 3297.856 1 

Error 2942.544 367.818 B 

Total 6240.40015 3665.674 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.58165 

Distrlbulion 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 0.0,722 

Critical P-Value 

23.15450 0.66777 

0.15028 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:09 PM 

09-4434-6220/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-0610:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 21.91% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•fo 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 Untransformed 

Group Comparisons 

Control vs Cone-% Statistic -Critical 

Artificial Soil/Sedi 100 1.87248 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 155.7055 155.7055 1 

Error 355.2716 44.40895 8 

Total 510.977097 ·200.11447 9 

ANOVAAssumptions 

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 

Page4 of 9 

19 Jul-06 2:09 PM 

12-235&-3328/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 32.14% 
-

Declslon(0.05)" 
Significant Effect 

Decfsion(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 SolVS 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 AGWI (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

.Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.34565 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7.311106 7.311106 1 

Error 10.63031 1.328788 8 

Total 17.9414124 8.6398945 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance 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 

Crltlcal P•Valµe 

23.15450 0,38726 

0.17392 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:09 PM 

05-1082--0854/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.76% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-'Yo Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.69700 1.67000 3.39399 0.86559 
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Comparisons: Page 6 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:09 PM 

Analysis: 17-8788-1143/B160701 psc 

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

Average Root WL (Wet, mg) Comparison 14-0075-2468 · 14-0075-2468 18Jul-0610:48AM CETISv1.1.2 

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

Equal Variance I Two-Sample C>T Untransformed 100 >100 1 N/A 33.42% 

Group Comparisons 

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

Artificial Soil/Sedi 100 0.77374 1.85955 0.2307 624196 Non-Significant Effect 

ANOVATable 

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

Between 16.86363 16.86363 1 0.60 0.46134 Non-Significant Effect 

Error 225.3494 28.16868 8 

Total 242.213041 45.032307 9 

ANOVAAssumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance Ratio F 1.26053 23.15450 0.82789 Equal Variances 

Distribution Shapiro-Wilk W 0.94704 0.63359 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 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 Wl (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficlal Soil/Sedi 100 1.01191 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

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 

Disbibution 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 

Page7 of 9 

19 Jul-06 2:09 PM 

12-4126-4935/8160701psc 

CH2M Hill I 
Version 

1 B 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/e 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 
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 Untransf01Tned 

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 

CriUcal P-Value 

23.15450 0.90711 

0.37447 

Comparisons: 

Report Date: 

Analysis: 

Page 8of 9 

19 Jul-06 2:09 PM 

04-8138-0981/B160701psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-0610:49 AM CETISv1 .1.2 

. Toxic Units .ChV PMSD 

1 NIA 31.81% 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 43.060 29.633 57.136 12.004 

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

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.16337 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 8.711427 8.711427 1 

Error 14.89081 1.861352 8 

Total 23.6022396 10.572778 9 

A.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.91480 

Distribution Shapiro-Wilk 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 

23.15450 0.54469 

0.07446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page9of 9 
19 Jul-06 2:09 PM 

16-0918-3359/B160701psc 

CH2M Hill I 
Version 

18 Jul-0610:49 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.18% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlstrlbutlon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 . 3.98799 7.29800 1.56382 

100 5 3.63260 2.38801 4.49399 1.13012 
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CETIS Test Summary 
I Plant Bioassay - Chronic · 

Test No: 08-5786-2300 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWaler: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-9112-3540 Code: 

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

Receive Dale: 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 Wt (Dry, mg) < 100 

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

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-02 

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 2:08 PM 
03--0780-2116f8160702psc 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 TwerSample 

31.10% Equal Variance I Two-Sample 

40.91% Equal Variance t Two-Sample 

23.50% Equal Variance t Two-Sample 

33.12% Equal Variance I Two-Sample 

29.09% Equal Variance I TwerSample 

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

Cone-% · Control Type Reps Mean Minimum 

0 Artificial Soil/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 68.5B 58.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 72.440 43.200 

Average AG Wt (Wet, mg) Summary 

Cone-'/. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 19.334 11 .832 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean 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 Soll/S 5 18.678 12.355 

100 5 22.02 12.718 

Average Root Wt. (Dry, mg) Summary 

Conc-o/, Control Type Reps Mean Minimum 

0 Artificial Soil/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 Soll/S 5 43.060 29.633 

100 5 41 .353 24.55 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.83973 2.31399 

000-092-101-1 

M~imum SE 

1.00000 0.04000 

1.00000 0.08000 

Maximum SI: 

86.400 3.8028 
B5.300 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 Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.17889 19.44% 

SD CV 

8.5034 10.92% 

10.015 14.60% 

so 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% 

so CV 

4.9922 26 .73% 
7.7142 35.03% 

so CV 

0.20288 18.58% 

0.23266 28.07% 

so CV 

12.004 27.88% 
12.246 29.61% 

SD CV 

1.56382 28.44% 
1.11991 29.17% 

Analyst: &--

Page2 of 3 

19 Jul-06 2:08 PM 

03-0780-2116/8160702psc 

-
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CETIS Test Summary 
¾ 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 Rep1 Rep2 

0 Artificial SolllS 69.6 86.4000 

100 64.2 58.6 

Average Length (mm) Detail 

Cone•% 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 SoillS 17.97 32.7760 

100 21.3580 11 .8320 

Average AG Wt (Dry, mg) Detail 

Cone•% Control Type Rep1 Rep2 

0 Artificial SoUIS 3.11399 5.69800 

100 3.09600 1.77200 

Average Root Wt. (Wet, mg) Detail 

Conc-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 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 SoiUS 3.98799 7.03599 

100 3.97200 2.31399 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 

69 

67.2 

Rep3 
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 Reps 
1.00000 1.00000 

1.00000 0.60000 

Rep4 Reps 
86.2 78 

67.6 85.3000 

Rep4 Reps 
126.6 102 

89.4000 91 

Rep4 Reps 
31.0360 22.8520 

19.8500 24.8000 

Rep4 Reps 

6.08000 3.79600 

3.14001 4.28003 

Rep4 Reps 
21 .458 20.558 

22.374 31.5567 

Rep4 Reps 
1.21799 1.13599 

0.95999 1.11666 

Rep4 RepS 
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 
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 Critlcal 

Artificial SoiUSedi 100 27 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0048873 0.004887 1 

Error 0.2140623 0.026758 8 

Total 0.21894955 0.0316451 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.71853 

Distribution Shapiro-Wilk w 0.64384 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 4 

F Statistic P-Value 
0.18 0.6B038 

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 SoiUS 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 Bioassay • Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.57603 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 0.15367 

Critical P-Value 

23.15450 0.75886 

0.33946 

Comparisons: 

Report Dale: 

Analysis: 

Page 2 of 9 

19 Jul-OS 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 N/A 14.04% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 77.84 69 86.4 8.5034 

100 5 68.58 58.6 85.3 10.015 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.64782 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2328.676 2328.676 1 

Error 2657.164 332.148 8 
Total 4985.85986 2660.8240 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.33129 

Distribution Shapiro-Wilk W 0.96293 

Sample Link Control Link 

03-0780-2116 03--0780-2116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0147 21.434 

F Statistic P-Value 

7.01 0.02935 

Critical P-Value 

23.15450 0.78828 

0.81870 

C_omparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:08 PM 
14-9155-9465/8160702psc 

.CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 20.82% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlf\clal Soil/S 5 102.96 85.6 126.6 16.880 

100 5 72.440 43.2 91 19.477 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample· C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.30479 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 63.72332 63.72332 1 

Error 299.4398 37.42998 8 

Total 363.163174 101.15331 9 

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: 

Page4 of 9 

19 Jul-06 2:08 PM 

19-0385-9231/8160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 29.51% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-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 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 I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 1.89461 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 4.874084 4.874084 1 

Error 10.86282 1.357852 8 

Total 15.7369003 6.2319356 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances \ Variance Ratio F 2.36366 

Distribution Shapiro-Wilk W 0.90600 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0474 1.37045 

F Statistic P-Value 
3.59 0.09475 

Critical P-Value 

23.15450 0.42520 

0.25466 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:08 PM 

07-4092-0913/B160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31 .10% 

0ecision(0.05) 

Significant Effect 

Dacision(0.05) 
Non-Significant Effect 

Dacision(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 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 Wl (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 -0.8133 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 27.92133 27.92133 1 

Error 337.7219 42.21523 B 

Total 365.643192 70.136562 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38777 

Distribution Shapiro-Wilk W 0.96007 

Sample Link Control Link 

03-07 80-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7802 7.64138 

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 2:06 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 

Oecision(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 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 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 Critic.al 

Artificial Soil/Sedi 100 1.90702 1.85955 

ANOVATable 

Source Sum of Squares Mean Square · DF 

Between 0.1732775 0.173278 1 

Error 0.381173 0.047647 8 

Total 0 .55445053 0.2209241 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31512 

Distribution Shapiro-Wilk W 0.91397 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0465 0.25672 

F Statistic P-Value 

3.64 0.09296 

Critical P-Value 

23.15450 0.79709 

0.30941 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:08 PM 

02-2704-3987/B160702psc 

CH2M HIii I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A . 23.50% 

Declslon(0.05) 
Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribullon 

Data Summary Original Data Transformed Data 

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

0 Artificial 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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Comparisons: Page 8 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:08 PM 

Analysis: 03-4725-48221B160702psc 

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

Average Total Wt (Wet, mg) Comparison 03--0780-2116 03-0780-2116 19 Jul-06 2:08 PM CETISv1 .1.2 

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

Equal Variance I Two-Sample C>T Untransformed 100 >100 1 NIA 33.12% 

Group Comparisons 

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

Artificial SoiUSedi 100 0.22255 1.85955 0.4147 14.2608 Non-Significant Effect 

ANOVATable 

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

Between 7.282578 7.282578 1 0.05 0.82946 Non-Significant Effect 

Error 1176.257 147.0322 8 

Total 1183.53978 154.31473 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 1.04076 . 23.15450 0.97004 Equal Variances 

Distnbution Shapiro-Wilk W 0.93897 0.54162 Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlfidal Soil/S 5 43.060 29.633 57.136 12.004 -
100 5 41.353 24.55 56.357 12.246 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysls 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 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.94988 

Distribution Shapiro-Wilk W 0.89498 

Sample Link Control Link 

03--0780-2116 03--0780-2116 

.Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0449 1.59959 

F Statistic P-Value 

3.72 0.08982 

Critical P-Value 

23.15450 0.53369 

0.19282 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-OS 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 

N/A 29.09% 

Decision(0.05) 

Significant Effect 

Decision (0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.83973 2.31399 5.39669 1.11991 
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BLUEGRASS GR 
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CETIS Test Summary 
Report Date: 19 Jul-06 2:12 PM 

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

I Plant Bioassay - Chronic CH2M HIii 

Test No: 08-7221-5092 Test Type: Plant Chronic Duration: NIA . 

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

Ending Date: DH Water: Source: 

Setup Dale: "61 Jun-06 Brine: 

Sample No: 07-1215-2851 Code: B1607-03 Client: 

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

Receive Date: Source: Hanford 

Sample Age: 20d 6h Station: 

Comments: J11K97 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

09-2283-2326 % Gemiination < 100 100 N/A 20.56% Equal Variance t Two-Sample 

16-5582-9022 Average Height (mm) < 100 100 N/A 20.93% Equal Variance t Two-Sample 

02-8980-8646 Average Length (mm) < 100 100 N/A 23.22% Equal Variance t Two-Sample 

054288-6540 Average AG Wt (Wet, mg) < 100 100 N/A 30.82% Equal Variance t Two-Sample 

04-3496-9037 Average AG Wt (Dry, mg) < 100 100 N/A 33.61% Equal Variance I Two-Sample 

08-8644-1811 Average Root Wl (Wet, mg < 100 100 N/A 30.53% Equal Variance t Two-Sample 

10-6504-7665 Average Root Wl (Dry, mg) < 100 100 NIA 30.53% Equal Variance t Two-Sample 

08-2836-5557 Average Total Wt (Wet, mg < 100 100 ·NIA 30.29% Equal Variance t Two-Sample 

06-9987-2823 Average Total Wt (Dry, mg) < 100 100 NIA 32.36% Equal Variance t Two-Sample 

-40 -
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CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.60000 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 Mlnimum 

0 Artificial Soil/$ 5 102.96 85.6 

100 5 41.180 23 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 9.4173 5.6033 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.48881 0.69002 

Average Root Wt. (Wet, mg) Summary 

Cone-o/, Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 5.4243 1.6300 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.37632 0.06995 

Average Total Wt (Wet, mg) Summary 

Cone-•J. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 14.842 8.0100 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 1.86513 0.87667 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

0.80000 0.10954 

Maximum SE 
86.400 3.8028 
80.5 7.8946 

Maximum SE 
126.6 7.5491 
81.800 10.404 

Maximum SE 

32.776 3.2300 

18.212 2.4284 

Maximum SE 

6.08000 0.61779 

3.33749 0.50282 

Maximum SE 
24.360 2.2326 

13.14 2.1029 

Maximum SE 

1.33799 0.09073 
0.93750 0.15470 

Maximum SE 

57.136 5.3683 

31.352 4.5138 

Maximum SE 

7.29800 0.69936 

4.27499 0.65315 

CETIS™ v1 .1.2revi 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.24495 40.82% 

SD CV 

8.5034 10.92% 

17.653 33.95% 

SD CV 

16.880 16.40% 

23.264 56.49% 

SD CV 

7.2226 29.62% 

5.4301. 57.66% 

SD CV 

1.38143 31.35% 

1.12433 75.52% 

SD CV 

4.9922 26.73% 

4.7022 86.69% 

SD CV 

0.20288 18.58% 

0.34591 91.92% 

SD CV 

12.004 27.88% 

10.093 68.01% 

SD CV 

1.56382 28.44% 

1.46049 78.30% 

Page 2 of 3 

19 Jul-06 2:12 PM 
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-
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.60000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 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 .B 

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 Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 0.69002 1.78000 

Average Root Wt. (Wet, mg) Detail 

Cone•% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 2.58 6.59500 

Average Root WL (Dry, mg) Detail 

Cone•% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.26664 0.45749 

Average Total Wt (Wet, mg) Detail 

Conc-'I', Control Type Rep1 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 Rep 5 

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 Rep5 
6.08000 3.79600 

3.33749 0.90991 

Rep4 Rep5 

21.458 20.558 

13.14 1.63000 

Rep4 Rep5 

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: 'J,--

Page 3 of 3 

19 Jul-06 2:12 PM 

19-0444-8574/8160703psc 

-42-
Approval:. __ _ 



CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

% Germinatlon 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 

ANOVATable 

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 19-0444-857 4 

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: 

Analysls: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:12 PM 

09-2283-2326/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 20.56% 

Decision(0.05) 

Significant Effect 

Decision (0.05) 

Significant Effect 

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 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 tTwo-Sample C>T · ·Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critlcal 

Artificial Soil/Sedi 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 

Sample Link Control Link 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0092 16.2948 

F Statistic P-Value 

8.70 0.01846 

Critical P-Value 

23.15450 0.18610 

0.14539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:12 PM 

16-5582-9022/8160703psc 

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 

Decislon(0.01) 

EquaJ Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 52 38 80.5 17.653 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedi 100 4.80622 1.85955 

ANOVATable 

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

Error 3304.6 413.075 8 

Total 12846.5212 9954.9959 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.89930 

Distribution Shapiro-Wilk W 0.86208 

Sample Link Control Link 
19-0444-8574 19-0444-8574 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0007 23.903 

F Statistic P-Value 
23.10 0.00134 

Critical P-Value 

23.15450 0.54965 

0.08075 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:12 PM 
I 

02-898Q-8646/B160703psc 

CH2M HIii I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.22% 

Declsion(0'.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 
100 5 41 .180 23 81.8 23.264 
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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 SolVSedi 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 886.484528 600.7021 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.76917 

Distribution Shapiro-WIik W 0.88151 

Sample Link Control Llnk 

19-0444-857 4 19-0444-6574 

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 

05-4288-654018160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.82% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-•;. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial SoillS 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/Sedl 100· 3.66365 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 21.29095 21.29095 1 
Error 12.68986 1.586232 8 
Total 33.980814 22.877187 9 

ANOVA 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 5 of 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 

NfA 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-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
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 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wl (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance !Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-'Y, Statistic Critical 

Artificial Soll/Sedl 100 4.32132 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 439.1356 439.1356 1 

Error 188.1295 23.51618 8 

Total 627.265091 462.65180 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12718 

Dis tribulion Shapiro-Wilk W 0.95048 

Sample Link Control Link 

19-0444-8574 19-0444-657 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 6 of 9 

19 Jul-06 2:12 PM 

08-864+ 1811/8160703psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.53% 

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 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 Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 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 

ANOVAAssumpllons 

Attribute Test Statistic 

Variances Variance Ratio F 2.90696 

Distribution Shapiro-Wilk W 0.91477 

Sample Link Control Link 

19--0444-857 4 19-0444-8574 

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: 

Analysls: 

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 PMSD 

NIA 30.53% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 1.09220 0.87400 1.33799 0.20288 

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

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.02326 1.85955 

A.NOVA Table 

Source Sum of Squares Mean Square DF 

Between 1990.7 1990.7 1 

Error 983.8741 122.9843 8 

Total 2974.57434 21 13.6845 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.41446 

Distribution Shapiro-Wilk W 0.92368 

Sample Link Control Link 

19-0444-857 4 19-0444-857 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 /B 160703psc 

CH2M HIil I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.29% 

Declsion(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 14.842 8.0100 31 .352 10.093 
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Comparisons: Page 9 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:12 PM 

Analysis: 06-9987-2823/8160703psc 

I Plant Bloassay. Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Average Total Wt {Dry, mg) Comparison 19-0444-857 4 19-0444-857 4 19 Jul-06 2:12 PM CETISv1 .1.2 

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

Equal Variance I Two-Sample C>T Untransformed <100 100 NIA 32.36% 

Group Comparisons 

Control VS Cone-¾ Statistic Critical P-Value MSD Decision(0.05) 

Artificial SoiVSedi 100 3.79773 1.85955 0.0026 1.77946 Significant Effect 

AN.OVA Table 

Source Sum bf Squares Mean Square DF F Statistic P-Value Decislon(0.05) 

Between 33.01781 33.01781 1 14.42 · 0.00525 Significant Effect 

Error 18.31429 2.289286 8 

Total 51 .3320999 35.307100 9 

ANOVA AssumpUons 

Attribute Test Statistic Critical P-Value Declsion(0.01) 

Variances Variance Ratio F 1.14650 23.15450 0.89778 · Equal Variances 

Distribution Shapiro-WIik W 0.85888 0.07402 Normal Distnbulion 

Data Summary Original Data Transfonned Data 

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

0 Artificia I Soil/S 5 5.49930 3.98799 7.29800 1.56382 . 

100 5 1.86513 0.87667 4.27499 1.46049 
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BLUEGRASS GROWTH TEST 

Cllent Wa,~ Closure Hanfonl P,ojeci Test Slart Dale: June 7, 2006 

Doy0 ~ Dayl2~ Day14~ Day1sHsr.. DaylD_m_ Day21~ Day23®- Day_ -- D~ e,.-

Bioassay Lab ID: . BG I bOt JD <f Sample No: T<15T~ 
# seeds germinated pH 

Eme~ce 
7.0AYS POST- 14.oAYS POST-

CONC. REPLICATE 12days 14 doys 16 doys 19 days 21 d1y5 23days ~EGENCE ~RGENCE F1NAl. 
daysartar ( __ d1y5alle< INITlAL 

allef - ollor alter after arter z..l plan1ing) planing) (@plan"ing) 
C@ 14 days Post-

planlng planllng planting plantlng planllng planing Em!,genca) 

A .:s f5 $ {I'} {r, to • rr c;-
Control B 1 I "7- '2. y -z. ..3 

C "1-- LI 5' ~ ~ _e; lo" 8,L( 7.3 
D I) i -z_ Q. ~ z_ 9 
E \ 3 -~ ~ .-Z. '3 ..3 

7.0•y• Poot-Emorgen .. : ff-lhln d-, ID 5 SeedUngs (luv• 111• 5 ~-- Deso1J>9 shoot appearaoce: 

Repllcal9A 1..o~J J &~ fu ~a_,: lGrYJ /;? 

RopllcaleB ; ~ /~ G, :=: :i#;itfP 
..._.,..,,.,.C<Jde: Good (G) • deepg,-0010,..,u, no "'-1, e.,.,.. (B)• b"""""''°'"°""'• , Lg=#oll"'ll• plants(lallesl e+sllools), #Med-~ of plants (smallerlhan la,ve. ,_shools).•Sm=,smallplatlts 11-3slloots) 

14.oaya Po81-E1Nr90nce: ~.,_appearance, 
Rep11ca1aA -Z.\j Czi , '2. r,e ;\ Cz:- , Srt\ 9 
Repllea"' e \ me. d en , '2. s m fui 
ReplloaloC \ l~ ~ 1 L{ k'Y\l,,C: &} 
Replica"' D 2.. l"'.J e.,4 On t I ;!a -. C.-. 
Replic;aleE 1 \ 3{,,) t 1.V'\:1.e-A 4o 

Moasu,e Sllool Height Slh Soedl 

Individual height ol oact, seeding '32. mm 

(above ground) mm 

mm 

mm 

mm mm mm 

Measurv Shoot Wek#tt 

Total mass of all seedllngs 

(ebove gn,und) 

12.. f 3.1.f°I 
Da,crlbt,n,at_....: 

Rtpllea"'A 

RepDcaleB 

Ropllc:ale C 

Replicate D 

Repic.leE 

MeasU1! Root length: 

Individual length ol the longest root mm mm 

Iron, eoch seedling mm mm 

mm 35 mm 

mm mm 

mm mm 

Measure Rool Welg~t 

Tolal mas., ol ell roots from all soedllngs 

Commmts: 

------------------------------~52-



CETIS Test Summary 
j Plant Bioassay - Chronic 

Test No: 1 &-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: 81607-04 

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

Receive Date: Source: Hanford 

Sample Age: 15d 10h Station: 

Comments: J11JT6 

Comparison Summary 

Analysis Endpoint NOEL ·LOEL ChV 
08-1882-9179 % Germination < 100 100 NIA 
03-1352-2526 Average Height (mm) < 100 100 NIA 
04-7980-8676 Average Length (mm) < 100 100 NIA 
11-5181-0069 Average AG 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 

07-2400-6075IB160704psc 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 !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 

Analyst: ~ 
-53-

Approval: __ _ 



CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.76000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 54.54 33.3 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 41.42 25.3 

Average AG Wt (Wet, mg) Summary 

Cone-0
/. Control Type Reps Mean Minimum 

0 Artificial SolUS 5 24.382 17.277 

100 5 10.821 6.62 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiUS 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 Soil/S 5 1.09220 0.87400 

100 5 0.53238 0.18665 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 · 21.481 11.08 

Average Total Wt (Dry, mg) Summary 

Conc-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 . 3.98799 

100 5 2.02758 0.92997 

000-092-101-1 

Maximum SE 

1.00000 0;04000 

1.00000 0.09798 

Maximum SE 

86.400 3.8028 . 

65.7 5.5702 

Maximum SE 
126.6 7.5491 

56.6 6.3206 

Maximum SE 

32.776 3.2300 

18.463 2.2036 

Maximum SE 

6.08000 0.61779 

2.76001 0.35320 

Maximum SE 

24.360 2.2326 

21 .420 2.8808 

Maximum SE 

1.33799 0.09073 

1.07666 0.14645 

Maximum SE 

57.136 5.3683 

39.883 4.9339 

Maximum SE 

7.29800 0.69936 

3.83667 0.49414 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 28.83% 

SD CV 

8.5034 10.92% 

12.455 22.84% 

SD CV 

16.880 16.40% 

14.133 34.12% 

SD CV 
7.2226 29.62% 

4.9274 45.54% 

SD CV 

1.38143 31 .35% 

0.78978 52.82% 

SD CV 

4.9922 26.73% 

6.4418 60.43% 

SD CV 

0.20288 18.58% 

0.32747 61 .51% 

SD CV 

12.004 27.88% 

11.033 51 .36% 

SD CV 

1.56382 28.44% 

1.10493 54.49% 

Page 2 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/B160704pse 

-54-
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CETIS Test Summary 
% Germination Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 0.60000 

Average Height (mm) Detail 

Cone-0/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 60.6 33.3 

Average Length (mm) Detail 

Cone-o/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-"/o Control Type Rep1 Rep2 
0 Artificial SoiVS 17.97 32.7760 

100 9.45 6.62 

Average AG Wt (Dry, mg) Detail 

Cone-% 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 
· o 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/$ 3.98799 7.03599 

100 1.60000 1.58329 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep 3 

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 Rep5 
86.2 78 

56.7000 65.7 

Rep4 Rep5 
126.6 102 
27.7000 51 .3 

Rep4 Rep5 
31 .0360 22.8520 
6.86666 18.4633 

Rep4 Rep 5 
6.08000 3.79600 
0.74333 2.76001 

Rep4 Rep5 
21 .458 20.558 
4.21334 21 .4200 

Rep4 Rep5 
1.21799 1.13599 
0.18665 1.07666 

Rep4 Rep 5 
52.494 43.41 
11 .08 39.8833 

Rep4 Rep5 
7.29800 4.93198 
0.92997 3.83667 

CETIS™ v1.1 .2revl 

Report Date: 

Test Link: 

Page 3 of 3 
19 Jul-06 2:16 PM 

07-2400-6075/8160704psc; 
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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 0.1671435 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.57779 

Distribution Shapiro-Wilk W 0.82581 

Sample link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0495 0.22714 

F 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 

NIA 19.80% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 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 

Artificial 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 CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 16.11% 

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 77.84 69 86.4 8.5034 

100 5 54.54 33.3 65.7 12.455 

Graphics 
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CETIS Analysis Detail 
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 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 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42654 

Distribution Shapiro-Wilk W 0.90865 

Sample Link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0001 18.3087 

F Statistic P-Value 

39.07 0.00025 

Critical P-Value 

23.15450 0.73904 

0.27185 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

. Page3of 9 

19 Jul-06 2:16 PM 

04-79BO-B676/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 17.78% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned 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 (Wei, 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 3.46831 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 459.7858 459.7858 1 

Error ·305.7797 38.22247 8 

Total 765.565552 498.00829 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.14860 

Distribution Shapiro-Wilk W 0.89739 

Sample Link Control Link 

07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0042 7.27104 

F Statistic P-Value 

12.03 0.00846 

Critical P-Value 

23.15450 0.47708 

0.20507 

Comparisons: 

Report_ Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

19 Jul-06 2:16 PM 

11-5181-0069/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.82% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

S/gnificant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-1/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 24.382 17.278 32.776 7.2226 

100 5 10.821 6.62 18.463 4.9274 

Graphics 
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CETIS Analysis Detail 
I Plan~ Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical · 

Artificial Soil/Sedi 100 4.09187 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

·setween 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 

Normal Dislribulion 

Data Summary Orlginal 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 l Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"!. Statistic Critical 
Artificial SoiUSedi 100 2.19968 1.85955 

ANOVATable 

Sc;,urce Sum of Squares Mean Square DF 

Between 160.6859 160.6859 1 

Error 265.6733 33.20916 8 

Total 426.359146 193.89503 9 

ANOVA Assumptions 

Attribute Test · Statistic 

Variances Variance Ratio F 1.66503 

Distribution Shapiro-Wilk W 0.94657 

Sample Link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 ·100 

P-Value MSD 

0.0295 6.77745 

F Statistic P-Value 

4.84 0.05902 

Critical P-Value 

23.15450 0.63346 

0.62819 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:16 PM 

11-4408-2700/8160704psc 

CH2M Hill I 
Version 

19Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 36.29% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distrib.ution 

Data Summary Origlnal Data Transformed Data 

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

0 Artificial Soit/S 5 18.678 12.355 24.360 4.9922 

100 5 10.661 4.2133 21.42 6.4418 
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CETIS A~alysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control YS Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.24949 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.7834759 0.783476 1 

Error 0.5935876 0.074198 8 

Total 1.37706351 0.8576744 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.60526 

Distribution Shapiro-Wilk W 0.93915 

Sample Link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0059 0.32036 

F Statistic P-Value 
10.56 0.01 171 

Critical P-Value 

23.15450 0.37625 

0.54360 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:16 PM 

06-6680-4244/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.33% 

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/$ 5 1.09220 0.87400 1.33799 0.20288 

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

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

Analysis: 05-9169-3420/B 160704psc 

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

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

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

Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 31 .49% 

Group Comparisons 

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05) 
Artificial SoiVSedi 100 2.95952 1.85955 0.0091 13.5585 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05) 
Between 1164.093 1164.093 1 8.76 0.01816 Significant Effect 

Error 1063.249 132.9062 8 

Total 2227.34253 1296.9994 9 

ANOVA Assumptions . 

Attribute Test Statistic Critical P-Value Decislon(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 Transformed Data 

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

100 5 21.481 11 .08 39.883 11.033 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 4.05423 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 30.13194 30.13194 1 

Error 14.66562 1.833202 8 

Total 44.7975578 31.965145 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.00310 

Distribution 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 

Crrtical P-Value 

23.15450 0.51760 

0.09100 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of- 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% 

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 5.49930 3.98799 7.29800 1.56382 

100 5 2.02758 0.92997 3.83667 1.10493 
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Clleot Washington Ckm,,,, HanlOftl PIOject 

lnl~ 

DayOJ.l!L_ Day12 N 0 

BLUEGRASS GR 

Tasl S""1 Data: Jone 7. 2006 

Day14..Jtt.. Dey19~ Day19a._ Dey21 fU7 Day23~ Day ___ _ 

Bioassay Lab ID: BG f(.o,~,:,~ Sample No: 01,5v::2. 
# seeds germinated 

Emerll"nce 
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CETIS Test Summary 
j Plant Bioassay - Chronic 

Test No: 07-0151-5697 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DIIWater: 

Se_tup Date: .07 Jun-06 Brine: 

Sample No: 13-8089-9943 Code: 

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

Receive Date: Source: 

Sample Age: 15d 6h Station: 

Comments: J11JV2 

Comparison Summary 

Analysis Endpoint NOEL 

01-3647-0365 % Germination < 100 

04-8414-2381 Average Height (mm) 100 

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

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

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

11-1773~217 Average Root Wt. (Wet, mg 100 

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

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

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

000-092-101 -1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-05 

Soil 

Hanford 

LOEL ChV 

100 NIA 
> 100 NIA 

100 NIA 

100 NIA 

100 NIA 

> 100 N/A 
100 NIA 

> 100 NIA 
100 NIA 

CETJSTM v1 .1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:18 PM 

00-0827-7896/8160705psc 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 Variance t 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 (nvn) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 . 

100 5 71.160 56 

Average Length (mm) Summary 

Cone-•!, Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 102.96 85.6 

100 5 47.66 35 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 24.382 17.277 

100 5 16.896 12.775 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S · 5 4.40710 3.11399 

100 5 2.23799 1.71997 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 18.678 12.355 

100 5 17.709 12.995 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.47301 0.27002 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artili c:ial Soil/S 5 43.060 29.633 

100 5 34.605 28.34 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 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 

CETfSTM v1.1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 49.79% 

SD CV 

8.5034 10.92% 

11.897 16.72% 

SD CV 

16.880 16.40% 

9.2061 19.32% 

SD CV 

7.2226 29.62% 

3.0025 17.77% 

SD CV 

1.38143 31.35% 

0.35736 15.97% 

SD CV 

4.9922 26.73% 

4.0473 22.85% 

SD CV 

0.20288 18.58% 

0.17477 36.95% 

SD CV 

12.004 27.88% 

6.1611 17.80% 

SD CV 
1.56382 28.44% 

0.50590 18.66% 

Analyst: i---

Page 2of 3 

19 Jul-06 2:18 PM 

0~827-7896/B160705pse 
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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 Rep1 Rep2 Rep3 . 

0 Artificial Soil/S 69.6 86.4000 69 

100 63 72.8000 78 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 85.6 111.800 88.8000 

100 48.5 43.3 59.5 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 17.97 32.7760 17.2775 

100 16.31 21.1175 16.5100 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 2.23004 2.72498 2.30499 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 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 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 29.305 40.7375 33.3150 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 2.77002 3.42999 2.82501 

000-092-101-1 

Rep4 Rep5 

1.00000 1.00000 

0.40000 0.20000 

Rep4 .Rep5 
86.2 78 

56 86 

Rep4 Rep5 
126.6 102 

52 35 

Rep4 Reps 

31 .0360 22.8520 

12.775 17.7700 

Rep4 Rep5 
6.08000 3.79600 

1.71997 2.20996 

Rep4 Rep5 
21.458 20.558 

15.5650 23.5599 

Rep4 Rep5 
1.21799 1.13599 

0.33002 0.27002 

Rep4 Rep5 
52.494 43.41 

28.34 41 .33 

Rep4 Reps 

7.29800 4.93198 

2.04999 2.47998 
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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 4 .97898 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.8198639 0.819864 1 

Error 0.2645767 0.033072 8 

Total 1.08444053 0.8529359 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.83201 

Distribution Shapiro-Wilk W 0.87330 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0005 0.21388 

F Statistic P-Value 
24.79 0.00108 

Critical P-Value 

23.15450 0.15624 

0.10922 

Comparisons: 

Report _Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:18 PM 

01-364 7-0365/B 160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 18.65% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0 .96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.44000 020000 0.80000 0.21909 0.72499 0.46365 1.10715 0.23410 
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Comparisons: Page 2 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul--06 2:18 PM 
Analysis: 04-8414-2381/B160705psc 

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

Average Height (mm) 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 Untransformed 100 >100 1 NIA 15.62% 

Group Comparisons 

Co nt rol vs Conc-0/o Statistic Critical P-Value MSD Decision(0.05) 
Artificial Soil/Sedl 100 1.02146 1.85955 0.1685 12.1608 Non-Significant Effect 

ANOVATable 

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

Between 111 .556 111.556 1 1.04 0.33693 Non-Significant Effect 

Error 855.344 106.918 8 

Total 966.899956 218.47396 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P•Value Decislon(0.01) 

Variances Variance Ratio F 1.95729 23.15450 0.53140 Equal Variances 

Distribution Shapiro-Wilk W 0.94263 0.58260 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 t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedl 100 6.43109 1.85955 

""'OVA Table 

Source Sum of Squares Mean Square OF 

Between 7645.225 7645.225 1 

Errof 1478.804 184.8505 8 
Total 9124.02905 7830.0756 9 

""'OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.36210 

Distribution Shapiro-Wilk W 0.96746 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0001 15.99 

F Statistic P-Value 

41.36 0.00020 

Critical P-Value 

23.15450 0.26713 

0.86639 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:18 PM 

13-00~6298/8160705psc 

CH2M HIii I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.53% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/5 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 Cone-"/. Statistic Critical 

Artificial Soil/Sedi 100 2.14001 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 140.0932 140.0932 1 

Error 244.724 30.5905 8 

Tolal 384.817184 170.68367 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 5.78653 

Distribution Shapiro-Wilk W 0.95423 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0324 6.50475 

F Statistic P-Value 

4.58 0.06478 

Critical P-Value 

23.15450 0.11748 

0.71859 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:18 PM 
18-4520-2711/B160705psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 26.68% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% 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 DF 

Between 11 .7626 11.7~26 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 Analyzed 

Page 5 of 9 

19 Jul-06 2:18 PM 

08-7649-2296/B 160705psc 

CH2M HIii I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.93% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

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

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.33708 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.346452 2.346452 1 

Error 165.2099 20.65123 8 

Total 167.556321 22.997686 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.52147 

Distribution Shapiro-WIik W 0.94144 

Sample Link Control Link 

00~827-7896 00~827-7896 

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/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 N/A 28.61% 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.05} 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 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 Transform 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance· Ratio F 1.34763 

Distribution Shapiro-WIik W 0.88717 

Sample Link Control Link 

00-0827-7896 00-0827-7896 · 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0004 0.22269 

F Statistic P-Value 
26.73 0.00085 

Critical P-Value 

23.15450 0.77951 

0.15755 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:18 PM 
04-7129-2113/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2· 

Toxic Units ChV PMSD 

NIA 20.39% 

Declsion(0.05) 

Significant Effect 

Declslon(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 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 r,Net, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 1.40113 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 178.701 178.701 1 

Error 728.21 91 91.02738 8 

Total 906.920059 269.72839 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.79604 

Distribution Shapiro-Wilk W 0.96933 

Sample Link Control Link 

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

Zeta NOEL LOEL 

100 >100 

P-Value · MSO 

0.0994 11 .220B 

F Statistic P-Value 

1.96 0.19875 

Critical P-Value 

23.15450 0.22459 

0.88454 

Comparisons: 

Report Date: 

Analysis: 

Page8 of 9 

19 Jul-06 2:18 PM 

17-7022-9127/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

ToxlcUnits ChV PMSO 

1 N/A 26.06% 

Declslon(0.05) 

Non-Significant Effect 

Oecision(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 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 Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 3.79336 1.B5955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 19.4365 19.4365 1 

Error 10.805B6 1.350732 8 
Total 30.2423620 20.787235 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.5552B 

Distnbution Shapiro-Wilk W 0.95301 

Sample Link Control Link 

00-0B27-7B96 00-0B27-7B96 

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 

Page9of 9 

19 Jul-06 2:1B PM 

20-24B3-4170/B 160705psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 24.86% 

Declslon(0.05) 
Significant Effect 

Decislon(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.71100 2.04999 3.42999 0.50590 
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CIIHt Wash logion Closv,. Hanlon! ProJect · 
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BLUEGRASS GROWTH TEST 

Tesl Stan Dalo: Juno 7, 2006 

Day 14 ~ Day 16 -N.rr.. Day19a Day 21 -1J1:r._ D~2-((i') Day _N:J DayZ!_ 

Bloassay Lab ID: BG (l,o,,o'- Sample No: OIIK.:l:L 
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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 StaUon: 

Comments: J11K22 

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

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

10-6682-1189 % GenninaUon 100 > 100 NIA 

10-9155-7773 Average Height (mm) < 100 100 NIA 

06-0260-9855 Average Length (mm) < 100 100 NIA 

01-6572-8209 Average AG Wt (Wet, mg) < 100 100 N/A 

OB-9655-9199 Average AG Wt (Dry, mg) < 100 100 NIA 

14-1076-1240 Average Root Wt. (Wet, mg < 100 100 N/A 

02-5142-2850 Average Root Wl (Dry, mg) 100 > 100 NIA 

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

06-4658-3438 Average Total Wt (Dry, mg) < 100 100 N/A 

000-092-101-1 CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 3:20 PM 

02-8314-90131B160706psc Test Link: 

CH2M HIii I 
Duration: N/A 

Species: Poa sandbergll 

Source: 

Client: 

Project: 

1 seedling lost during test tennination. 

PMSD Method 

8.88% Wilcoxon Rank Sum Two-Sample 

19.30% Equal Variance t Two-Sample 

21.36% Equal Variance t Two-Sample 

28.44% Equal Variance t Two-Sample 

29.45% Equal Variance t Two-Sample 

30.89% Equal Variance t Two-Sample 

36.37°~ Equal Variance t Two-Sample 

28.83% Equal Variance t Two-Sample 

28.88% Equal Variance t 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 1,r..D.9i880 

Average Height (mm) Summary /<b ·t: 

Cone-¾ Control Type Reps Mean 

o 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 

Cone-o/. Control Type Reps Moan 

0 Artificial Soil/S 5 24.382 

100 5 11.652 

Average AG Wt (Dry, mg) Summary 

Cone•o/• Control Type Reps Moan 

o Artificial Soil/$ 5 4.40710 

100 5 1.52720 

Average Root Wt. (Wot, mg) Summary 

Cone-•!. Control Type Reps Mean 

o Artlficial Soil/S 5 18.678 

100 5 10.875 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean 

o Artificial Soil/S 5 1.09220 

100 5 0.83880 

Average Total Wt (Wet, mg) Summary 

cone-•t. Control Type Reps Mean 

o 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 2 of 3 

19 Jul-06 3:20 PM 

02-8314-9013/B160706pse 

-'>- !,a., ~, e,:,.,..,.q- ~~ ~ ,+r...J. 7 "'' J;e).;; I ~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 
3.11399 6.08000 0.61779 1.38143 31.35% 

0.78000 2.46201 0.32461 0.72586 47.53% 

Minimum Maximum SE SD CV 
12.355 24.360 2.2326 4.9922 26.73% 

5.1675 16.684 2.1551 4.8189 44.31% 

Minimum Maximum SE SD CV 
0.87400 1.33799 0.09073 0.20288 18.58% 

0.30801 1.51599 0.19340 0.43246 51 .56% 

Minimum Maximum SE SD CV 
29.633 57.136 5.3683 12.004 27.88% 
11 .797 32.350 3.9674 8.8714 39.38% 

Minimum Maximum SE SD CV 
3.98799 7.29800 0.69936 1.56382 28.44% 

1.17800 3.97800 0.49037 1.09649 46.34% 

CETIS,.,. v1 .1 .2revl Analyst: __ l::_--_ 
-80-
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 1.00000 1.00000 

100 1.00000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 69.6 86.4000 

100 65 41 .6 

Average Length (mm) Detail 

Conc-'Yo Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100· 46.6 22 

Average AG Wt (Wet, mg) Detai~ 

Cone-0/4 Control Type Rep1 Rep2 

0 Artificial Soil/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 Wl (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 14.656 24.3600 

100 11.9360 5.16748 

Average Root Wl (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SolVS 0.87400 1.33799 

100 0.77800 0.81000 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 23.0880 11.7975 

Average Total Wt {Dry, mg) Detail 

Cone•'/• Control Type Rep 1 Rep2 

0 Artificial Soil/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 

Rep3 
4.24252 

1.17800 

Rep4 Reps 

1.00000 1.00000 

1.00000 1.00000 

Rep4 Reps 
86.2 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 Rep5 
1.21799 1.13599 

0.78198 1.51599 

Rep4 Rep5 
52.494 43.41 

29.87 32.3500 

Rep4 Reps 
7.29800 4.93198 

2.80198 3.97800 

CETJSTM v1.1.2revl 

Report Date: 
Test Link: 

Page 3 of 3 

19 Jul-06 3:20 PM 

02-8314-9013/8160706psc 
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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-¾ Statistic Critical 

Artificial Soil/Sedi 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0056708 0.005671 1 

Error 0.0453663 0.005671 8 
Total 0.05103711 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified 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 Date: 

Anal_ysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 3:20 PM 

10-6682-1189/B 160706psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA · 8.88% 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 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 Bloassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

MethQd 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-Valua 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 

Page2 of 9 

19 Jul-06 3:20 PM 

10-9155-7773/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 2:21 _PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.30% 

Decislon(0.05) 
Significant Effect 

Daclslon(0,05) 

Significant Effect 

Decision(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 77.84 69 86.4 8.5034 

100 5 59.08 41 .6 76.4 15.94 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Co~trol · VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 4.59240 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7376.657 7376.657 1 

Error 2798.144 349.768 8 

Total 10174.8005 7726.4247 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45496 

Distribution Shapiro-Wilk W 0.95020 

Sample link Control Link 

02~314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0009 21.9952 

F Statistic P-Value 

21.09 Q.00177 

Critical P-Value 

23.15450 0.72520 

0.67091 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:20 PM 

06-0260-9855/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:19 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

N/A 21.36% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/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 
j 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 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 Statistic 

Variances Variance Ratio F 3.00770 

Distribu lion Shapiro-Wilk W 0.93234 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0046 6.93340 

F Statistic P-Value 
11.66 0.00916 

Critical P-Value 

23.15450 0.31142 

0.47129 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

19 Jul-06 3:20 PM 

01-6572-8209/B 160706psc 

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 WI (Dry, mg} Comparison 

Method All H Data Transform 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Conc-o/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 

Critical P-Value 

23.15450 0.24035 

0.39216 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 3:20 PM 

08-9655-9199/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 29.45% 

Decision(0.05) 

Significant Effect 

Decision{0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-0/4 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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CETIS. Analysis Detail 
l Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg} Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/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 

ANO VA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo F 1.07324 

Distribution Shapiro-Wilk W 0.8888~ 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0181 5.77021 

F Statistic P-Value 
6.32 0.03612 

Critical P-Value 

23.15450 0.94703 

0.16470 

Comparisons: 

·Report Date: 

Analysis: 

Date Analyzed 

Page S of 9 

19 Jul-06 3:20 PM 

14-1076-1240/B1S0706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.89% 

Declslon{0.05) 
Significant Effect 

Declslon{0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Norrnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SolVS 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 
j Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Root WI. .(Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/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 

DislribuHon Shapiro-Wilk W 0.94530 

Samplei..lnk Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100 

P-Value MSC 

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 

02-5142-2850/8160706psc 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

1 NIA 36.37% 

Decision (0.05) 
Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.83880 0.30801 1.51599 0.43246 
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CETIS Analysis Detail 
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 

Grou·p Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 3.07597 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1054.01 1054.01 1 

Error 891.1883 111 .3985 8 

·Total 1945.19806 1165.4083 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.83090 

Distribution Shapiro-Wilk W 0.91577 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0076 12.4130 

F Statistic P-Value 

9.46 0.01521 

Critical P-Value 

23.15450 0.57237 

0.32302 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 3:20 PM 

11-5006-0384/8160706psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 28.83% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 22.527 11 .797 32.350 8.8714 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.66834 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 24.5439 24.5439 1 

Error 14.59132 1.823915 8 

Total 39.1352196 26.367611 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.03404 

Distribution Shapiro-Wilk W 0.88572 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0032 1.58833 

F Statistic P-Value 

13.46 ·o.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 

N/A 28.88% 

Declsion(0.05) 
Significant Effect 

Decisl on(O. 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 

Graphics 
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BLUEGRASS GROWTH TEST 

Cllent W8Shlngloo Closun1 Hanlon! P,ojed 

osyoL Dat•2~ oayu_fil_ Doyts-hkr__ Doy19_..tfi). 

Bioassay Lab ID: BG lbo, ~07 Sample No: Oll'S ~7 
# geeds germinated pH 
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CETIS Test Summary 
I Plant Bloassay • Chrqnic 

Test No: 19-7121-0592 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 04-1356-1975 Code: 

Sample Date: 29 May-0611:59 AM Material: 

Receive Date: Source: 

Sample Age: 8d 12h Station: 

Comments: J11JH7 

Comparison Summary 

Analysis Endpoint NOEL 
17--0180-1532 % GerminaUon 100 

17-2546-1336 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 ~356-3286 Average Root Wt (Dry, mg) < 100 

16-4933-2978 Average Total Wt (Wet, mg < 100 

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-07 

Soil 

Hanford 

LOEL ChV 
> 100 N/A 

100 N/A 

100 N/A 

100 - N/A 

100 N/A 

100 NIA 

100 N/A 
100 N/A 

100 N/A 

CETIS™ v1 .1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:24 PM 

17-8324-9202/8160707psc Test Link: 

CH2M HIii I· 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
11 .51% Wilcoxon Rank Sum Two-Sample 
13.77% Equal Variance t Two-Sample 

16.81% Equal Variance t Two-Sample 

30.73% Equal Variance t Two-Sample 

29.13% Equal Variance t Two-Sample 

29.92% Equal Variance t Two-Sample 

21.28% Equal Variance t Two-Sample 

29.68% Equal Variance t Two-Sample 

27.05% Equal Variance t Two-Sample 

Analyst: ?7--
-92-

Approval:. __ _ 



CETIS Test Summary 
% Gennlnation Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 . 0.80000 

100 5 0.96000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/$ 5 77.84 69 

100 5 55.82 50.200 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 -85.6 

100 5 51 .2 41.8 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artlficial Soil/S 5 24.382 17.277 

100 5 14.385 6.9560 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.75470 0.75601 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 18.678 12.355 

100 5 12.368 6.072 

Average Root Wt. (Dry, mg) Summary 

Conc-o/, 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 Soll/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 

000-092-1 01-1 

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% 

12.1 7 23.77% 

SD CV 

7.2226 29.62% 

5.3853 37.44% 

SD CV 

1.38143 31 .35% 

0.68853 39.24% 

SD CV 

4.9922 26.73% 

4.4978 36.37% 

SD CV 

0.20288 18.58% 

0.19223 42.57% 

SD CV 

12.004 27.88% 

9.5927 35.86% 

SD CV 

1.56382 28.44% 

0.86812 39.35% 

Analyst "i>--

Page 2 of 3 

19 Jul-06 2:24 PM 
17-6324-9202/B 160707psc 

-93-
Approval: __ _ 



CETIS Test Summary 
% Genninalion Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average· Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 
100 . 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 A/3 WI (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/$ 17.97 32.7760 

100 18.118 13.7440 

Average AG Wt (D,y, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 3.11399 5.69800 

100 2.51799 2.16001 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 18.2820 11 .694 

Average Root Wt. (D,y, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlficlal Soil/$ 0.87400 1.33799 

100 0.73801 0.43601 

Average Total Wt (Wet, mg) Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 36.4000 25.4380 

Average Total wt (D,y, mg) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.25601 2.59602 

000-092-101-1 

Rep3 
0.80000 
1.00000 

Rep3 

69 

52.6 

Rep3 
88.8000 
41.8 

Rep3 
17.2775 
6.95601 

Rep3 
3.34750 
0.75601 

Rep 3 

12.3550 
6.072 

Rep3 
0.89502 
0.22400 

Rep3 

29.6325 

13.0280 

l Rep3 

4.24252 
0.98000 

Rep4 Rep 5 
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 Rep5 
6.08000 3.79600 
1.40750 1.93201 

Rep4 Rep5 
21.458 20.558 
11.2675 14.5220 

Rep4 Rep 5 
1.21799 1.13599 
0.35001 0.51001 

Rep4 Rep5 
52.494 43.41 

23.5150 35.3800 

Rep4 Rep5 
7.29800 4.93198 
1.75751 2.44202 

CETIS...., v1 .1.2revl 

Report Date: 
Test Link: 

' 

· Page3of 3 
19 Jul-06 2:24 PM 

17-6324-9202/B 160707psc 

Analyst ;},-
-94-

Approval: __ _ 



CETIS Analysis Detail . 
I Plant Bioassay - ~hronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum T~Sample C>T Rank 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedl 100 · 27.5 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0 0 1 

Error 0.0907326 0.011342 8 

Total 0.09073264 0.0113416 9 

ANOVAAssumpUons 

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 HIii I 
Date Analyzed Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NiA 11.51% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 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 Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 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 1876.960~ _1295.2959 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.29836 

Distribution Shapiro-Wilk W 0.87842 

Sample Link Control Link 

17-6324-9202 17 -6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0025 10.7207 

F Statistic P-Value 
14.59 0.00509 

Critical P-Value 

23.15450 0.80637 

0.12515 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:24 PM 

17-2546-1336/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1. 1.2 

Toxic Units ChV PMSD 

NIA 13.77%. 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decislori(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 77.84 69 86.4 8.5034 

100 5 55.82 50.2 73 9.6893 

Graphics 
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CETIS Analysis Detail 
j 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-% Stalistic Critical 

Artificial Soll/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 Ratlo 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 

Crltlcal P-Value 

23.15450 0.54176 

0.37437 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:24 PM 

12-6594-2815/8160707psc 

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 

Declsion(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 Artllicfal 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 

Dislribution Shapiro-Wilk W 0.90298 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0190 7.49225 

F Statistic P-Value 
6.16 0.03803 

Critical P-Value 

23.1 5450 0.58353 

0.23617 

Comparisons: 
Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:24 PM 

09-5999-1657/B160707psc 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSO 
NIA 30.73% 

Oecision(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 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 
j Plant Bloassay - 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/Sedl 100 3.84251 1.85955 

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 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0025 1.28360 

F Statistic P-Value 
14.76 · 0.00493 

Critlcal P-Value 

23.15450 0.20606 

0.59163 

Comparlsons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:24 PM 

o 1-3107-1189/B 160707psc 

CH2M HIii I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.13% 

Decision(0.05) 
Significant Effect 

Oecislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Minimum Maximum so 
0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.75470 0.75601 2.51799 0.68853 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/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 Ass umptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.23194 

Distribution Shapiro-Wilk W 0.92433 

Sample Link Control Llnk 

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/B 160707psc 

CH2M HIii 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 

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 18.678 12.355 24.360 4.9922 

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

Endpoint Analysis Type 
Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t 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 ·OF 

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 7 of 9 

19 Jul-06 2:24 PM 

07-6356-3286/B160707psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 21 .28% 

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 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 Untransformed 

Group Comparisons 

Control VS Cone-¾ 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 B of 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% 

Decision(0.05) 

. Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Nomial 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 26.752 13.028 36.4 9.5927 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

·endpoint Analysis Type 

Average Total 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 SoiVSedi 100 4.11677 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 27.10937 27.10937 1 

Error 12.79666 1.599583 8 

Total 39.9060297 28.708952 9 

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 

05-3103-12451B160707psc 

CH2M Hill I 
Version 

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

Toxic Units ChV .. PMSD 

NIA 27.05% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-'l', Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil!S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2 .20631 0.98000 3.25601 0.86812 
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Clent Washqlon CIOso(e Hanf0!1l Pn,Ject Tosi Statt Cata: June 7, 200II / .$• <> {, 

DayoL Day12~ Day14 Nd" oay16~ Day19_@_ Oay21_d_ Oay23@._ ooyl..i_ __ · Day '2t, ~ 
Bioassay Lab ID: BG (i,o,,o~ Sample No: a-(I I,( I ~ 

# seeds genninalBd pH 

Eme'll~nce 
7-0AYS POST- 14-DAYS POST-

CONC. Ria PUCA Te 12day, 14 days 16day, 19da~ 21 day, 23 day, ~ERGENCE ~RGE>lCE FINAL 
anw after artN afto, •hr .n .. '.J!t:_days8"er ( __ daysanw INITllll {0 14 day, Pos~ 

planting planfng planling plan!lng planting plonllng 
-u piMllng) planting) (@ planting) . 

Ema,gence) 
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/j_ 5' $ ~ vf L/ T:j 
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C '/_ :J, y y 1-i 4 £/ 1-. '1 7.b 
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E 3 p; 0 ~ {:, ~ s-

Oes.cribe shoot •p~nce: 

Replce\eE 
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CETIS Test Summary 
I Plant B[oassay. Chronic 

Test No: 16-9666-2893 Test Type: 

Start Date: 07 Jun--06 Protocol: 

Ending Date: Oil Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 03-1377-9036 Code: 

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

Receive Date: Source: 

Sample Age: 8d 8h Station: 

Comments: J11K16 

Comparison Summary 

Analysis Endpoint NOEL 

01 -9733-3651 - % Germination <100 

00-9315-6645 Average Height (mm) < 100 

06-5083-34 77 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 WI {Wet, mg < 100 

10-9491-9664 Average Total WI {Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002} 

B1607-08 

Soil 

Hanford 

LOEL ChV 

100 NIA 
100 N/A 

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

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 sandbergll 

Source: 

Client: 

Project: 

PMSD Method 

14.30% Equal Variance I 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 I Two-Sample 

25.65% Equal Variance I Two-Sample 

19.08% Equal Variance t Two-Sample 

26.20% Equal Variance I Two-Sample 

25.70% Equal Variance I Two-Sample 

Analyst: ~ 
-105 -

Approval:, _ _ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SolUS 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 Soil/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-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 25.005 18.708 

Average Total Wt (Ory, mg) Summary 

Cone-o/1 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% 

SD CV 

4.9922 26.73% 

2.877 30.44% 

SD CV 

0.20288 18.58% 

0.14714 29.66% 

SD CV 

12.004 27.88% 

6.3244 25.29% 

SD CV 

1.56382 28.44% 

0.66469 23.88% 

Page2of 3 

19 Jul-06 2:26 PM 

0~744-1803/B160708psc 

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



CETIS Test Summary 
o/o Germination Detail 

Cone-o/e Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 1.00000 1.00000 0.80000 

100 0.80000 0.80000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep 3 

0 Artificial Soil/S 69.6 86.4000 69 

100 52.5 67.3000 58 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 85.6 111.800 88.8000 

100 44.5 65.3000 54.3 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 17.97 32.7760 17.2775 

100 14.46 21 .3775 11 .6750 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 2.17999 3.15250 1.73752 

Average Root Wt. (Wet, mg) Detail 

Cone-",',, Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/$ 14.658 24.3600 12.3550 

100 9.57999 14.1425 7.03250 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.44498 0.73001 0.39499 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 24.04 35.5200 18.7075 

Average Total Wt (Dry, mg) Detall 

Cone-•f. Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 2.62497 3.88251 2.13251 

000-092-101-1 

Rep4 Reps 
1.00000 1.00000 

0.60000 1.00000 

Rep4 Reps 
86.2 78 

67 64.4000 

Rep4 Reps 
126.6 102 

49 44.6 

Rep4 Reps 
31.0360 22.8520 

14.88 15.3780 

-
Rep4 RepS 
6.08000 3.79600 

2.08663 2.27800 

Rep4 Rep5 
21.458 20.558 

7.16667 9.33201 

Rep4 Reps 
1.21799 1.13599 

0.36666 0.54402 

Rep4 Reps 
52.494 43.41 

22.0466 24.7100 

Rep4 Reps 
7.29800 4.93198 

2.45329 2.82202 

CETIS TM v1 .1 .2revl 

Report Date: 
Test Link: 

Analyst: b::: 

Page3 of 3 
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04--0744-1803/B160708psc 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type , 

% Germination Compartson 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.15401 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0875112 0.087511 1 

Error 0.1508886 0.018861 8 

Total 0.23839983 0.1063723 9 

ANOVA Assumptions 

Attribute Test 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 
01-9733-3651/8160708psc 

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-0/4 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 

Artificial SoiUSedi 100 3.35745 1.85955 

ANOVATable 

Source 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 0.88646 

Sample Link Control Link 

04--07 44-1803 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 .59987 

0.15463 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2of 9 

19 Jul-06 2:26 PM 

00-9315-6645/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 11.38% 

Decislon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial So11/S 5 77.84 69 86.4 8.5034 

100 5 61 .840 52.5 67.3 6.4221 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 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 

ANOVA 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 

Page 3of 9 

19 Jul-06 2;26 PM 
06-5083-3477/8160708psc 

CH2MHll1 I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.33% 

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 M;iximum 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-¾ Statistic Critical 

Artificial Soil/Sedi 100 2.45178 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 194.843 194.843 1 

Error 259.3056 32.4132 8 

Total 454.148621 227.25622 9 

ANOVA Assumptions 

Attribute Test StatisUc 

Variances Variance Ralio F 4.12038 

Distribution Shapiro-Wilk w· 0.92089 

Sample Link Control Link 

04-07 44-1803 04-0744-1803 

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 

Page 4 of 9 

19 Jul--06 2:26 PM 

07-8432-6413/B160708psc 

CH2M Hill. I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.46% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon{0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ 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 Untransfonned 

Group Comparisons 

C.ontrol VS Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 3.20796 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 11 .23781 11 .23781 1 

Error 8.73605 1.092006 8 
Total 19.9738569 12.329813 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.92246 

Distribution Shapiro-Wilk W 0.93730 

Sample Link Control Link 

04--0744-1803 04--07 44-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0062 1.22899 

F Statistic P-Value 

10.29 0.01246 

Critical P-Value 

23.15450 0.08755 

0.52338 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul--06 2:26 PM 

11-9793-2178/8160708psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 27.89% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! Dislnbulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

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

Endpoint Analysis Type 

Average Root 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 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 

Tolal .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 04-07 44-1803 

Zeta NOEL LOEL 

<100 100 

.P-Value MSD 

0.0036 4.79167 

F Statistic P-Value 

12.82 0.00718 

Critical P-Value 

23.15450 0.31096 

0.94525 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

19 Jul-06 2:26 PM 

07-8258-1670/B 160708psc 

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 Dlstr1bulion 

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

Endpoint Analysis Type 

·Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 5.31813 1.85955 

ANOVATable 

Source Sum of Squares Mean Square 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 

04-0744-1803 04-07 44-1803 

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 

Page 7 of 9 

19 Jul-06 2:26 PM 

06-8106-9018/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD · 

NIA 19.08% 

Declsion(0.05) ' 
Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 1.09220 0.87400 1.33799 0.20288 

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

Endpoint Analysis Type 

Average Total Wt (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 2.97556 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 814.9813 814.9813 1 

Error 736.3755 92.04694 8 

Total 1551.35687 907.02827 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.60252 

Distribution Shapiro-Wilk W 0.95188 

Sample Link . Control Link 

04-0744-1803 04-07 44-1803 

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 

Page 8 of 9 

19 Jul-06 2:26 PM 
13-629S-87 46/B 160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 26.20% 

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 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 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-•;. Statistic Critical 

Arti ficial Soil/Sedi 100 3.57440 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 18.44486 18.44486 1 

Error 11.54938 1.443673 8 

Total 29.9942417 19.888531 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.53518 

Distribution Shapiro-Wilk W 0.92834 

Sample Link Control ·Link 

04-0744-1803 04-07 44-1803 

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 

Page 9of 9 

19 Jul-06 2:26 PM 

10-9491-9664/B 160708psc 

· CH2M Hm· I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.70% 

Decision(0.05) • 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.78306 2.13251 3.88251 0.66469 
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CETIS Test Summary 
I Plant Bioassay. Chronic 

Test No: 15-1145-8001 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DII Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-2009-5721 Code: 

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

Receive Date: Source: 

Sample Age: 7d 9h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NO~L 
02-6140-8578 % Gennination 100 

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

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

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

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

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

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

01-6937-8103 Average Total Wt (Wet, mg < 100 

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

000-092-1 01-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-09 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 
100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:32 PM 

01-7170-2430/B 160709psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
16.88% Equal Variance t Two-Sample 

12.63% Equal Variance t Two-Sample 

18.52% Equal Variance t Two-sample 

29.87% Equal Variance t Two-Sample 

27.23% Equal Variance t Two-Sample 

25.08% Equal Variance t Two-Sample 

19.25% Equal Variance I Two-Sample 

27.10% Equal Variance t Two-Sample 

24.85% Equal Variance t Two-Sample 

-118-
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CETIS Test Summary 
% Gennination Summary 

Cone-% 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 Minimum 

0 Artificial SoiVS 5 102.96 85.6 

100 5 54.700 43 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 14.027 8.592 

Average AG Wt (Dry, mg) Summary 

Conc-•t. Control Type Reps Mean Minimum 

0 Mficial Soil/$ 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 SoiVS 5 18.678 12.355 

100 5 11 .743 8.7620 

Average Root Wl (Dry, mg) Summary 

Cone-% Control Type - Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.73346 0.51331 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 43.060 29.633 

100 5 25.77 17.354 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.65033 1.97803 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.08000 

Maximum SE 

86.400 3.8028 

69.300 3.6725 

Maximum SE 

126.6 7.5491 

80.800 6.9399 

Maximum SE 
32.776 3.2300 

20.113 2.2150 

Maximum SE 

6.08000 0.61779 

2.36401 0.18634 

Maximum SE 

24.360 2.2326 

14.762 1.1676 

Maximum SE 

1.33799 0.09073 

0.87800 0.06744 

Maximum SE 

57.136 5.3683 

34.050 3.2504 

Maximum SE 

7.29800 0.69936 

3.24202 0.22594 

CETIS™ v1.1.2revi 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.17889 20.33% 

SD CV 

8.5034 10.92% 

8.2120 13.39% 

SD CV 

16.880 16.40% 

15.518 28.37% 

SD CV 

7 .2226 29.62% 

4.9529 35.31% 

SD CV 

1.38143 31.35% 

0.41667 21 .74% 

SD CV 

4.9922 26.73% 

2.6107 22.23% 

SD CV 

0.20288 18.58% 

0.15081 20.56% 

SD CV 

12.004 27.88% 

7 .2680 28.20% 

SD CV 

1.56382 28.44% 

0.50522 19.06% 

Page 2 of 3 

19Jul--06 2:32 PM 

01 -7170-2430/B160709psc 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

Average Height (mm) Detail 

Conc•o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 67.5 64.8000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 56.3 80.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soil/S 17.97 32.7760 

100 20.1125 15.298 

Average AG Wt (Dry, mg) Detail 

Conc-o/o Control Type Rep 1 Rep2 
0 Artlficial Soil/S 3.11399 5.69800 

100 2.25500 2.36401 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 14.658 24.3600 

100 13.9375 14.7620 

Average Root Wt. (Dry, mg) Detail 

Conc-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 Rep1 Rep2 

0 Artificial Soil/S 32.628 57 .1360 

100 34.0500 30 .0600 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.00500 3.24202 

000-092-101-1 

Rep3 
0.80000 

0.60000 

Rep3 

69 

69.3000 

Rep3 
88.8000 

44 

Rep3 
17.2775 

16.8133 

Rep3 

3.34750 

1.83333 

Rep3 
12.3550 

11.6167 

Rep3 
0.89502 

.0.51331 

Rep3 
29.6325 

28.43 

Rep3 
4.24252 

2.34664 

Rep4 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 Reps 

31 .0360 22.8520 

9.31799 8.59199 

Rep4 Reps 
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 Rep5 
52.494 43.41 

18.956 17.3540 

Rep4 Rep5 
7.29800 4.93198 

2.67998 1.97803 

CETIS"" v1 .1.2revl 

Report Date: 

Test Link: 

Page 3of 3 
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CETIS Analysis Detail 
I Plant Bfoassay- Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 0.88438 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.021087 0.021087 1 
Error 0.2156876 0.026961 8 

Total 0.23677457 0.0480479 9 

ANOVAAssumptions 

Attribute Test Statistic 

Valiances Variance Ratio F 3.75435 

Distribution Shapiro-Wilk W 0.82977 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2011 0.19311 

F Statistic P-Value 
0.78 0.40229 

Critical P-Value 

23.15450 0.22822 

0.03325 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:32 PM 

02-6140-8578/B 160709psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 16.88% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.01) · 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635 
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CETIS Analysis Detail 
l Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Height(mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.12483 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 682.2759 682.2759 1 
Error 558.98 69.87251 8 

Tota l 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 Jul-06 2:32 PM 

15-0896-4337/B 160709psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 12.63% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Sunimary Original Data Transformed Data 

Conc•'Yo 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 

Graphics 

I 10, I 
I • • I 8 I • e I 

I 6-; I • s 1 I 
I .... I 11 +' .c '• .. I 'ii I 2-' I ::c ~! I 

Cl 
I o~- -- -- - -- - --·-- -------- -- --- -.. C 

$ :::, I 

o-' + I 
~ I 

o-' -+ I 
I 

o-' + I 
I 
I 

o-' -a • • I 

• • I 

0 ·I 
0 100 -2.0 -1.S -1.0 --0,5 0.0 o.s 1.0 L5 2.0 

Cone-% R.anklts 

-122-
000-092-101-1 CETIS,.. v1 .1.2revl Analyst: 1:-r-- Approval : _ _ _ 



Comparisons: Page 3 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:32 PM 

Analysis: 05-3461-1993IB160709psc 

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

Average Length (mm) Comparison 01-7170-2430 01 -7170-2430 19 Jul-06 2:32 PM CETISv1.1 .2 

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

Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 18.52% 

Group Comparisons 

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

Artificial Soil/Sedi 100 4.7063 1.85955 0.0008 19.0685 Significant Effect 

ANOVATable 

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

Between 5822.569 5822.569 1 22.15 0.00153 Significant Effect 

Error 2103.032 262.879 8 

Total 7925.60083 6085.4478 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 1.18329 23.15450 0.87437 Equal Variances 

Distribution Shapiro-Wilk W 0.89794 0.20796 Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

o Artificial Soll/S 5 102.96 85.6 126.6 16.880 

100 5 54.700 43 80.8 15.518 
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CETIS.Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt {Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.64403 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 268.0929 268.0929 1 

Error 306.7903 38.34879 8 

Total 574.88324 306.44169 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.12648 

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 

Page 4of 9 

19 Jut-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 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 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 Untransfooned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 3.85912 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 

23.15450 · 0.03940 

0.70981 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

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 

Nonnal Disbibution 

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-¾ Statistic Critical 

Artificial Soil/Sedl 100 2.75241 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 120.2203 120.2203 1 

Error 126.9522 15.86902 8 

Total 247.172516 136.08935 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.65647 

Distribution Shapiro-Wilk W 0.96115 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0125 4.68503 

F Statistic P-Value 

7.58 0.02497 

Critical P-Value 

23.15450 0.23710 

0.79890 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:32 PM 

12-855~3864/B 160709psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 25.08% 

Decisi on(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 18.678 12.355 24.360 4.9922 

100 5 11 .743 8.7620 14.762 2.6107 
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Comparisons: Page 7 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:32 PM 

Analysis: 06-3793-1126/8160709psc 

I Plant Bloassay - Chroni-c CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Average Root Wt. (Dry, mg) Comparison 01-7170-2430 01-7170-2430 19 Jul-06 2:32 PM CETISv1 .1.2 

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

Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 19.25% 

Group Comparisons 

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

Artificial Soil/Sedi 100 3.17315 1.85955 0.0066 0.21023 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P•Value Oecision(0.05) , 

Between 0.3217276 0.321728 1 10.07 0.01313 Significant Effect 

Error 0.255621 0.031953 
I 

8 

Total 0.57734865 0.3536802 9 

ANOVA Assumptions 

Attribute Test Statistic Crltical P-Value Decision(0.01) 

Variances Variance Ratio F 1.80976 23.15450 0.57968 Equal Variances 

Distribution Shapiro-Wilk W 0.90710 0.26164 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 - 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 Conc-o/, Statistic Critical 

Artificial SoiVSedi 100 , 2.75510 1.85955 

~OVA Table 

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 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2 .72781 

Distribution Shapiro-Wilk W 0.94961 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0124 11 .6699 

F Statistic P-Value 

7.59 0.02486 

Critical P-Value 

23.15450 0.35455 

0.66386 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 2:32 PM 

01-6937-8103/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.10% 

Declslon(0.05} 
Significant Effect 

Decislon(0.05} 
Significant Effect 

Decision(0.01} 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% 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 
l 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 Crltlcal 

Artificial Soil/Sedi 100 3.87639 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 20.29146 20.29146 1 

Error 10.80311 1.350388 \ 8 

Total 31 .0945673 21 .641850 9 

ANOVA Assumptions 

Attribute Test Statistic 

Varianoes Variance Ratio F 9.58106 

Distribution Shapiro-Wilk W 0.95707 

Sample Link Control Link 

01-7170-2430 01 -7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.36668 

F Statistic P-Value 

15.03 0.00470 

Critical P-Value 

23.15450 0.05021 

0.75197 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:32 PM 

15-4156-7315/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 24.85% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

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 2.65033 1.97803 3.24202 0.50522 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 15-4133-9306 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-0325-5625 Code: 

Sample Date: 30 May-06 05:26 PM Material: 

Receive Date: Source: 

Sample Age: 7d 6h Station: 

Comments: J11JY8 

Comparison Summary 

Analysis Endpoint NOEL 

03-9678-3540 % GerminaUon 100 

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

06-0907-3552 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 

05-8762-7837 Average Root Wt. (Dry, mg) < 100 

00-8470-7796 Average Total Wt (Wet, mg < 100 

12-0327-6502 Average Total Wt (Dry, mg) < 100 

000-092-101~1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-10 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 
100 NIA 

100 NIA 
100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 N/A 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:36 PM 

02-5186-7967IB160710psc 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 t Two-Sample 

31.16% Equal Variance t Two-Sample 

-131-
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CETIS Test Summary 
¾ Germination 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-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 63.100 56 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 72.960 55 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 
0 Artificial Soil/S 5 24.382 17.277 

100 5 13.832 8.3301 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.34030 0.88000 

Average Root Wt. (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/$ 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 Soi!fS 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-% 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% 

Analyst: '&-
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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) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S · 69.6 86.4000 

100 56.4000 67.5 

Average Length (mm) Detail 

Cone-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/$ 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 

Cone-"/4 Control Type Rep1 Rep2 

0 Artificial Soll/$ 3.11399 5.69800 

100 2.15801 2.68750 

Average Root Wt. (Wet, mg) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 10.2520 12.355 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soll/$ 0.87400 1.33799 

100 0.59800 0.73749 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 22.9700 28.3675 

Average Total Wt (Dry, mg) Detail 

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 RepS 
52.494 · 43.41 

13.5302 31.236 

Rep4 Reps 
7.29800 4.93198 

0.88000 4.58000 

CETIS™ v1 .1.2revl 

Report Date: 

Test 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 Cone-% Statistic Critical 

Artificial Soil/Sedi 100 24.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0777281 0.077728 1 

Error 0.6285783 0.078572 8 

Total 0.70630639 0.1563004 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 12.85562 

Distribution Shapiro-Wilk W 0.76446 

Sample link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

100 >100 

P-Value -Ties 

-0.2738 4 

F Statistic P-Value 

0.99 0.34905 

Critical P-Value 

23.15450 0.02975 

0.00535 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 2:36 PM 

03-9678-3540/B160710psc 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units t;hV PMSD 

1 N/A 29.32% 

Decislon(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 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 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 543.1689 543.1689 1 

Error 480.072 60.009 8 

Total 1023.24091 603.17789 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.51557 

Distribution Shapiro-Wilk W 0.85739 

Sample Link Control 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 · 
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19 Jul-06 2:36 PM 

08-4029-7083/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 11.70% 

Deci&ion(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 77.84 69 86.4 8.5034 

100 5 63.100 56 71 .8 6.9072 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t TwtrSample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artlficlal Soil/Sedi 100 2.82467 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 2250 2250 1 

Error 2255.984 281 .996 8 

Total 4505.98413 2531 .9960 9 

AAOVA 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 

Crllical P-Value 

23.15450 0.98431 

0.21087 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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06-0907-3552/B16071 0psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 19.18% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.680 

100 5 72.960 55 95.8 16.705 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Wei, mg) Comparison 

Method AJt H Data Transform 

Equal Variance t Twer-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 OF 
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 

Distribution 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 
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03-5550-6588/B 160710psc 

CH2M HIii I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.81% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dishibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 24.382 17.278 32.776 7.2226 

100 5 13.832 8.3301 18.422 3.7868 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysls Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance I Twe>-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.71643 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 10.67911 10.67911 1 

Error 11 .5.7783 1.447229 B 

Total 22.2569437 12.12634 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.93520 

Distribution Shapiro-Wilk W 0.92699 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0132 1.41484 

F Statistic P-Value 

7.38 0.02639 

Critical P-Value 

23.15450 0.53825 

0.41894 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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10-4381--0051/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

N/A 32.10% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/$ 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.34030 0.88000 3.62800 0.99304 
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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 I Tw<rSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltical 

Artificial Soil/Sedi 100 3.31605 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 187.7134 187.7134 1 

Error 136.5664 17.0708 B 

Total 324.279861 204.78424 9 

ANOVA Assumptions 

Attribute Test StaUstic 

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/~160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 26.02% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Distnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 10.013 5.2001 12.814 3.0364 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 2.87615 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.6872244 0.687224 1 

Error 0.6646082 0.083076 8 
Total 1.35183263 0.7703005 9 

ANOVAAssumplions 

Attribute Test Statistic 

Variances Variance Ratio F 3.03662 

Distribution Shapiro-Wilk W 0.95188 

Sample link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0103 0.33898 

F Statistic P-Value 
8.27 0.02063 

Critical P-Value 

23.15450 0.30741 

0.69080 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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05-8762-7837/B16071 0psc 

-CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETIS111.1 .2 

Toxic Units ChV PMSD 
NIA 31.04% 

Decision(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 so 
0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.56790 0.00000 0.95200 0.35354 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

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

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T 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 

Disbibulion Shapiro-Wilk W 0.94721 

Sample Link Control Link 

02-5186-7967 02--5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0071 11.4566 

F Statistic P-Value 

9.73 0.01425 

Critical P-Value 

23.15450 0.29195 

0.63564 

Comparisons: 

Report Date: 

Page8of 9 
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Analysis: · 00-8470-7796/B160710psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 26.61% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artlficial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 23.845 13.530 31.236 6.7596 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt {Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untra_nsformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/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 
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12-0327-6502/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 31 .1 6% 

Dec is ion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial 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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Olent Washtnglon Clown, Hu,fooj Pn,Joc:1 
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1L Day12~ 

BLUEGRASS GROWTH TEST 

Day15...ws:r. Day19~ 

TestSlartOata: Juno T, 2008 

Day23© Day_ ..tlJ_ 

Bloassay Lab ID: BG U,07~11 Sample No: :Str.: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: Oil 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 o/o GerminaUon 100 

15-3565--0971 Average Height (mm) 100 

04-5825-2217 Average Length (mm) < 100 

03-2945-9238 Average AG Wt (Wet, mg) < 100 

09-9762-8383 Average AG Wt (Dry, mg) < 100 

10-0279-3037 Average Root Wt. (Wei, mg 100 

18-3727-5688 Average Root Wt. (Dry, mg) < 100 

08-1399-8256 Average Total Wt (Wet, mg < 100 

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-11 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

100 NIA 

100 N/A 

100 N/A 

>100 NIA 

100 NIA 

100 NIA 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 3:01 PM 

12-6508-1116/B160711psc Test Link: 

CH2M Hill I 
Duration: NIA \ 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

12.63% WIicoxon Rank Sum Two-Sample 
16.90% Equal Variance t Two-Sample 

17.29% Equal Variance t Two-Sample 

27.56% Equal Variance I Two-Sample 

28.46% Equal Variance t Two-Sample 

25.83% Equal Variance t Two-Sample 

19.56% Equal Variance t Two-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 Soil/S 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 Soil/S 5 24.382 17.277 

100 5 16.44 12.685 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.58071 1.90750 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 15.007 11.975 

Average Root Wt. (Dry, mg) Summary • 

Cone-% Control Type Reps Mean Minimum 
0 • Artificial Soil/S 5 -1.09220 0.87400 

100 5 0.84410 0.64252 

Average Total Wt (Wet, mg) Summary 

Conc•o/o Control Type Reps Mean Mlnlmum 

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 Soil/S 5 5.49930 3.98799 

100 5 3.42480 2.55002 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.04899 

Maximum SE 

86.400 3.8028 

91.400 5.9676 

Maximum SE 
126.6 7.5491 

89.800 5.8895 

Maximum SE 
32.776 3.2300 

21.126 1.6217 

Maximum SE 

6.08000 0.61779 

3.35601 0.27058 

Maximum SE 

24.360 2.2326 

18.97 1.3224 

Maximum SE 

1.33799 0.09073 

1.05398 0.07051 

Maximum SE 

57.136 5.3683 

40.096 2.9348 

Maximum SE 

7.29800 0.69936 

4.40999 0.33426 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.10954 11.91% 

SD CV 

8.5034 10.92% 

13.344 19.06% 

SD CV 
16.880 16.40% 

13.169 18.62% 

SD CV 
7.2226 29.62% 

3.6263 22.06% 

SD CV 
1.38143 31 .35% 

0.60503 23.44% 

SD CV 

4.9922 26.73% 

2.9571 19.70% 

SD CV 

0.20288 18.58% 

0.15767 18.68% 

SD CV 
12.004 27.88% 

6.5624 20.87% 

SD CV 
1.56382 28.44% 

0.74743 21 .82% 

Analyst: 2.--

Page2 of 3 
19 Jul-06 3:01 PM 

12-6508-1116/B160711 psc 
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CETIS Test Summary 
•;. Germination 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 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 SoiUS 17.97 32.7760 

100 17.732 12.838 

Average AG Wt (Dry, mg) Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.75000 2.03000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24 .3600 

100 15.2580 12.258 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlficial Soil/S 0.87400 1.33799 

100 0.94001 0.78398 

Average Total Wt (Wet, mg) Detall 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 32.99 25.096 

Average Total Wt (Dry, mg) Detail 

Cone-% C!)ntrol Type Rep 1 Rep2 

0 Artificial Soil/$ 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 Rep 5 

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 Rep 5 . 
31 .0360 22.8520 
21 .1260 17.8175 

Rep4 Rep 5 
6.08000 3.79600 
3.35601 2.86002 

Rep4 Rep 5 
21.458 20.558 
18.97 16.575 

Rep4 Reps 
1.21799 1.13599 
1.05398 0.79999 

Rep4 Rep 5 

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/B16071 1psc 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Two-Sample C>T Rank. 

Group Comparisons 

Control \IS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 25 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0056708 0.005671 1 

Error 0.1134158 0.0141n 8 

,Total 0.11908659 0.0198478 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Link 

12.:6508-1116 12-6508-1116 

• Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.3452 5 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul--06 3:01 PM 

20-1410-9684/8160711psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:38 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 N/A 12.63% 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transfor1J1ed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Minimum Maximum SD 
0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.0B944 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 152.881 152.881 1 

Error 1001.48 125.185 8 

Total 1154.36105 278.06596 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.46255 

Distribution Shapiro-Wilk W 0.94656 

Sample Link Control Link 

12-6506-1116 12-6506-1116 

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/B160711psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 16.90% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

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 77.84 69 86.4 8.5034 

100 5 70.020 55.8 91.4 13.344 

Graphics 

1 25 

1 20: • 
e 1 .§. 'i 1!r ... 1 Ji I:. 
0 

10, "ii 1 :z: ~ C • • 
II 

1 u !!: 5 0 s C 
::, 

ct • ~ 0 ------------- -------------
ct 

I 
I 

-5 I 
0- • I • • I 

I> 
-10- I 

I 

0 ·1~ • ' 
0 100 -2.0 ·LS · l .0 -o.s o.o 0.5 1,0 1.5 2.0 

Co~% . R.anldts 

.-

000-092-101-1 CETiS™ v1 .1.2revi Analyst: ~ 
-148-

Approval:. __ _ 



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 

Artificial Soil/Sedi 100 3.36719 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square DF 

Between 2598.544 2598.544 1 
Error 1833.52 229.19 8 
Total 4432.06372 2827.7337 9 

-
ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.64300 

Distribution Shapiro-WIik W 0.93628 

Sample Link Control Link 

12-6508-1116 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 

Page 3 of 9 

19 Jul-06 3:01 PM 

04-5825-2217/8160711 psc 

CH2M Hill I 
Version· 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 17.29% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.0 1) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transfonned 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 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, m~) Comparison 

Method Alt H Data Transform 

Equal Variance I Twc>-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 OF 
Between 157.7125 157.7125 1 

Error 261.2637 32.65796 8 

Total 418.976151 190.37044 . 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.96700 

Distribution Shapiro-Wilk W 0.94633 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0296 6.72097 

F Statistic P-Value 
4.83 0.05922 

Critical P-Value 

23.15450 0.21056 

0.62539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 3:01 PM 
03-2945-9238/B160711psc 

CH2M HIii I 
Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.56% 

Decision(0.05) 

Signil_icant Effect 

Decision(0.05) 

Non-Signlflcant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsb1bution 

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 Cone-~. Statistic Critical· 

Artificial Soll!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 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.21318 

Distribution Shapiro-Wilk W 0.93951 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0134 1.25417 

F Statistic P-Value 

7.33 0.02674 

Critical P-Value 

23.15450 0.13875 

0.54757 
. 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 3:01 PM 

09-9762-8383/8160711psc 

CH2M HIii I 
Version ' 

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 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

Conc-o/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soi!/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.58071 1.90750 3.35601 0.60503 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.41457 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 33.68325 33.68325 1 

Err_or 134.6656 16.8332 8 

Total 168.348839 50.516449 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.85012 

Distribution Shapiro-WIik W 0.96178 

Sample Link Control Link 

12-6508-1116 · - 12-6508-1116 

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 Sof 9 

19 Jut-OS 3:01 PM 

10--0279-3037/B1S0711psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul--06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 25.83% 

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 15.007 11.975 18.97 2.9571 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.15907 1.85955 

ANOVATable 

'Source Sum of Squa.-es Mean Square DF 

Between 0.1538847 · 0.153885 1 

Error 0.2640893 0.033011 8 

Total 0.41797404 0.1868959 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.65565 

Distribution Shapiro-Wilk W 0.92208 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta .NOEL LOEL 

<100 100 

P-Value MSD 
0.0314 0.21368 

F Statistic P-Value 
4.66 0.06288 

Critical P-Value 

23.15450 0.63719 

0.37461 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 3:01 PM 

18-3727-5688/B 160711 psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NfA 19.56% 

Decision(0.05) 
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 SO. 

0 Artificial SoilfS 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.84410 0.64252 1.05398 0.15767 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.89815 1.85955 

ANOVATable 

Source Sum of Squa.-es Mean Square DF 

Between 337.1664 337.1664 1 

Error 748.6422 93.58027 8 

Total 1085.80850 430,74662 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.34598 

Distribution Shapiro-Wilk W 0.96029 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0471 11 .3771 

F Statistic P-Value 

3.60 0.09424 

Critical P-Value 

23.15450 0.26894 

0.78915 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 3:01 PM 

08-1399-8256/B160711psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.42% 

Declsion(0.05) 

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 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 Wt (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 

12-6508-1116 12-6508-1116 

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 0.18176 

0.52526 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 3:01 PM 
16-0128-8841/B160711psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv'l .1.2 

Toxic Units ChV PMSD 
N/A 26.21% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

c ·onc-•fo 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 1-::,--:::::,--9 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-198 !Page l or 1 

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

IProlcct Dcslenalion SaDUllill2 Location SAFNo. Air Quality D 45 Days 
JOO & 300 Arca Component of the RCBRA. Incremental So BORROW PIT 18 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shiomcnt 
El,.1596-J BESRAS6520 GROUND TilANSPORT 

Shh>ocd To Offsite Prooertv No. Bill of Ladine:/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original material to Corvallis for MIS prepara1io11 and No. of Contalner(s) 
I I 

aliq1101i11g, page I for radioa11oly1icol fractions to Eberli11e, &: page 2 1000g 4000g 
for chemical a11a/y1ica/ fractions to lionville. Volume 

Sec ircm (I) in SoilPlaur 
Spcci:>l Toxk:it)' 

SAMPLE ANALYSIS 
Jrulruct lons. ASTM E1963; 

Soil Ncll\.lrode 
Toxicity 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time [i~4~~ ··~ix;~ }.,, ~ ....... ·_ . ~ ~ •t,,;; ~~' '< -~ i~iit\~j i~r~i~ ~~{lf,4{½~ l~t,i15iit: ~~i~~ ~tit;~ti;;;{ :fitij~1~f11. 
J11 K10 SOIL 5-l l,-u... I , ,,cu I l - OJ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~~.is~cd BlJ"Jlvcd From 
Date/Time ,~oo l'.t]td By/Stored In ' ,/ Dateffime 5"-/~ ~ • The.le marks indicate that unle.is lined ou~ anal)'lcs to be included with Strontium-89.90 -· Total Sr 

S•Soil 

', U-,,{ :i'oAflQ ~ ..../ /,,, ---0 Jo ,;,..m It... U.A, r.11-1 ,,.,,, JJ.,,, 17: tY 
nnolysis fr.ietion. S£-5oJ\,nml 

"- These marlcs indicale lhat lhis is n non-:tnalysis used to properly fonnal COC ronn S<>-.Solkl 

RcLinqui.ie/By/Rcmovcd Fr~m b' Dale/Time Reccivedf/iy/Storr:d lo Dat.c/fime Contact Joan Kessner for any questions. .Sl-Shqc 
W•Wticr 

(I) Particle Size (Dry Sieve) . D422; Moist~ Content• 02216; TOC • 9060; pH (Soil)· 9045; 0-011 

Dale/Time Date/Time A-Air 
Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeldahl. 351.2; Ammonia• 350.3; IC Anions - 300.0: Percent Solids DS•bNm Salidl 

DUIDrvm Uqul4' 
T•Tluuc 

Relinquished By/Removed From Date/lime RecciYCd By/Ston:d In Daterrime wt•W"i.p& 
l.,,Uqul4 

bb- J tot,7-oc V•Vcgcw,M 

Relinquished By/Removed From Date/lime Received By/Stored In Date/Time X• Otha-

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

LABORATORY Received By Title Date/Time 

SECTION 

FINJ\L,SAMPLE Disposal Melhod Disposed By Dale/Time 

DJSfJi)SITION 
.... 

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



r- \--=t.9< x" 
Washington Closure Hanford CHAIN OF CUSTODYiSAMPLE ANALYSIS REQUEST RC-051-192 !Page l of 1 

Collector Comoanv Contact 'l'eleohone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code SL Data Tur:naround 

Proiect Desienation Samolinl!: 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 Shloment 
El.rl596-l BESRAS6520 GROUND TRANSPORT 

Shio.oed To OITsite Pro1>ertv No. Bill of Ladine/Air Bill No. 
CH2MHll.L A060l51 SEEOSPC 

POSSmLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIO 

Special Handling and/or Storage 
Uu page 3 for original male rial to Corvallis for MIS prepara1io11 a11d No. ol Container(s) 

l I 

aliq11oti11g, page I for radioanalylica/ /raclio11s 10 Eberli11e, & page 2 1000g 4000g 
for r.hemica/ a11a/y1icalfraccia11s to Uo11vil/e. Volume 

See item (I} in SoilPlonl 
Spcci~l To~ci,y 

Jrutructklns. ASTME.1963: 
SAMPLE ANALYSIS SoilNemuode 

To.w:icity 
ASTME2l7l 

Matrix• Sample Date ,.,~~ ~~ ~ ~ 
~><r;,•-)!<·••·' ~ --~;,).~ .. ~ iift~?tl ~~i~1i~~ ~~itr.~1 ~~t~~l~ Sample No. SampleTime ff-'' ··· ., ~ 

~"'. 4
1 .e . ~~-;.~ ~r:-h.• .·· ~.;:J 

.~t,'"''· .,'i-1~ . '. .~~--~ 
J11 K04 SOIL 5-17-C,(o l257 \ I .. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Dore/Time ) z5 7 R~r:r By/Stored In Daretr'une 5-11--(X. - llu!se marks indicare that unless lined ou~ analytes ro be ill(:ludcd with Slrontiuni-89,90 ·- Total Sr 
R~~sh~/.~~vtd From 

S• Sml 

lo< ·~ ..,,,, JJ,~ Jr!,,,, ,AJ t'.J..h..m ~t. L /<"-D analysi• fraeUon. SE-SaDmrnl 
I N ll.A i; ./V\V"') 5 h~..-v- b ~- lbcse marks indica1e I.hat this is a non•anolY3is wed to properlY, ronmt COC form SQ-Sol,! 

Relinqu~hed By/Removed Frorrf 1 Dote/Time !Received ByAitored In Date/Time Con1ac1 Joan Kcssoer ror any quesuons. Slc:Sh.ldte 
WaWoicr 

(I) Particle Site (Dry Sieve) - D422; Moistun! Con1ent • D2216; TOC • 9060; pH (Soil)· 9045; 
o.cn 

Date/Time Dare/Time A~Atr 
Relinquished By/Removed From Received By/S10~ In Nitrogen by Kjeldahl- 351.2; Anvnonia - 350.3; IC AJlions • 3QO.0; Percent Solids DS:Orvm Sclldl 

01.»Cl""" Uquids 
T•Tiuuc: 

Relinquished By/Removed From Dare/Time Received By/Siored In Date/Time Wl•Wlre 
L..Uqu;d 

~ 1(,,,.)1 - o-Z.. VaVe,t,adm 

Relinquished By/Removed From Dute/Time Received By/S1ored In Date/lime X:aOthcr 

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

LADORA TORY Received By nue Dale/Time 

SECTION 

FIN+,L SAMl'LE Oispoul Method Disp<>sed By Dare/Time 

Dll@()SITION 
UJ 

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



F\-::,93 
Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-270 !Pase 1 of 1 

icollcctor CoIDJJanv Contact Teleohone No. Pro,iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code BL Data Turnaround 

IProicct Dcsic:nation Samoline Location SAFNo. Air Quality D 45 Days 
100 & 300 Area Component of the RCBRA • Incremental So McGEE RANCH RC-051 

Ice Chest No. Field Lo2book No. I COA Method of Shinment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To Omite Prooertv No. Bill or LadinsuAir Bill No. 
CH2MHILL A0G0151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None Nam~ 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

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

a/iq1mring, page I for radioa11alyrico/fractio11s to Eberli11e, &page 2 1000g 4000g 
for chemical a11aly1ical fraction.r to Uo11vil/e. Volume 

See hcm(l)in Soil Ploni 
SpedaJ ToAicity 

SAMPLE ANALYSIS 
fJUINC(ionS. ASTM E1963; 

Soi Nc:u~1odc 
To1.i..:l,y . 

ASTM E2172 

Sample No. Ma1rix • Sample Date Sample Time r,·ioc-·''li:}1 ~~~ctJi}Jif.:!!~ it/ft~if ~~~ilii~J. it~ii~~t.~t~i1 ~{t\i:~f{~ J{~~:f:~~:_j~~~t:i ~~l7ic:,:;~t)t; t}!!~~~i .i~:~t\i:-/.1.~~: .i!•\.!.·L:~ ~-i..· -... ..... -. tr" . 

JllK97 SOIL :5-{ 7-0<,o 1·7~7 ! I - \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

l~tn~a7r, /11 
Date/Time~ "t 00 R~{!ved By/Stored In Dale/Time ~ -19"-0y- TI,ese marks indicate I.hat unless lined ou~ ~nalytes to be included wi~, Stroncium-89,90 •· Total Sr 

$-SOIi 

_S°---{ ~ ,-.C)(,(7 1£' :.,IV) .1 L. £./,J/j,( Al Cff2/fl 1-11n (7j :<1r:; 
analysis £-r-3clion. :S~Snhntcnl 

•- Tiicse marks indicate lhat this is • non-anolysis used to properly fonnat COC foru, SO&Sdld 

Relin~uishcd By/Removed~r~d / Date/Tin1e Received -/Jyistored In Datcmmc Concact Jo.in Kessner for any questions. Sl::Sludlt 
\Y11oW:1trt 

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

Date/Time A•Air Relinquished By/Removed From Daccmme Received By/Stored In Nitrogen by Kjeldahl • 351.2; Ammonia• 350.l; IC Anions -_300.0: Percenl Solids DS•OnlmSoltdJ. 
oi..-Orum Uquld, 
T•Tiuuc 

Relinquished By/Removed From Dateffimc Received By/Stored In Dote/Time W(.sW'('C 

~Uqwld u 1&07- o? Ya Ycp11,1lm 

D:11c/Tin,c Dote/lime X•Olhcf Relinquished By/Removed From Received By/Stored In 

Relinquished By/Rcn10vcd From Dale/Time Re eel ved By/Stored In Date/Time 

LADORA.TORY Received Dy Title Datemme 

SECTION 

Disposal Method Disposed By Da1c/Time 
FIN~AMPLE 

l'.>IS (9,'ilTlON 

BHI-E~11 08/29/2005 



F\1g1LP 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 !Pnge 1 of 1 

Collector Comoanv Contact Telenhone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code SL Data Turnaround 

'E'roiect Dcsi2natioo Samoline: Location rl~,Jvr.,. SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So 100 H 24 /[:,o?- H')._ RC-051 

Ice Chest No. Field Lo2book No. I COA Method of ShiDlllCDl 
EL-1596-1 . BESRAS6520 FEDEX 

Shiot>ed To Offsite Proocrtv No. Bill of Ladine/Alr Bill No. 
CH2MHI1.L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARD_S/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original 111a1erial lo Corvallis for MIS preparation and No. of Container(s) 
I I 

a/iquo1i11g, page I for radioanalyticalfractiom lo Eberli11e, & page 2 1000g 4000g 
for chemical a11alytica/ fractions lo LJ011ville. Volume 

Seelrem(I) in So~P1 .. , 
SpccioJ To-.icity 

SAMPLE ANALYSIS 
lNU'\lcl,jons.. ASTM E1963; 

Soil Nematode 
Toxicity 

AS'IM E2172 

Sample Time ~-~ ~ ~~ Sample No. Matrix• Sample Date ~--<-.. __ - . - .. . ~ _; . iBil ii~ ~ffl":Y.' m -~ 
-1.B,",:~ ~~F.••.:J 
~ ~~7;•_;,,t~~ ~~~1%ii ~~c,i~~ l 

n~ !\."'l i.:: . 
,-~~r,i~ .e/~ . . ,, •, ., . 
t~-- . ,~.-. ~ 

J11JT6 SOIL .S-2..2 --O(- 14~ I I - o' 

CHAIN OF POSSESSION Sign/Priot Names SPECIAL INSTRUCTIONS Matrix• 

~lic};~e:BA:c~d F!Ll 1 .~ri~ 

Datcrrimc / Soc> ~fted By/Ston:d In DaWTime $"·'2':2-0( Tbcse marks iodicnte that unless lined ou~ aoolytes to be included with Strontium-ll9,90 - Total Sr 
S•Soil 

~7-2-v ~ . / £, /.,/,,,,.,,,,/ /',J.17JYI LUU 1.~-.• vo 
•ll41ysis mction. S~SoJl«wnl 

"- These m:irlcs indicore !hot this is • non-onolysis used to properly (om1.1t COC (onn. so.sa1,, 
Relinqui~d By/Removed From~ JI Dotcmme Received i'ytSlorcd In Doremme ConL1ct Jo:m Kenner for any questions. st•Slud,Je 

W•WNer 

(I) Particle Size (Dry Sieve)- 0422; Moisture Content- D2216; TOC • 9060; pH (Soil)• 9045; O•OII 

Dotc/l"ime Date/rime A•A1r Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeldahl - 3S\.2; Ammonia - 350.3; IC Anions • 300.0; Percent Solids DS• O,um Sol5ds 
Dl.aDnlnlUq,ri,t, 
T•Tlu\lc 

Relinquished By/Removed From Dntc/I1mc Received By/Stored In Date/Time Wfa \Vipc 

°Db I £.o'i ·oi LoUqvkl 
v.v~,cu,tim 

Relinqui,hed By/Removed From Daterrime Received By/Stored In Dote/Time .X• Olhtr 

Relinquished D y/Removcd From Date/Time Received By/Stored In Date/Time 

LABORATORY Received By Title Date/lime 

SECTION 

FINAjLISAMPLE Disposal Method Disposed By Date/Time 

DIS~SlTION 
._, 

BHI-E!f-011 (08/29/2005) 



;--18B(o 
Washin2ton Closure Hanford 

tollcctor 
STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-150 !Page 1 of l 

Comoanv Contact 
JOAN KESSNER 

Tclcohonc No. 
375-4688 

Proicct Coordinator 
KESSNER, JH Price Code 8L 

Air Quality L] 

Data Turnarouud 

Prolcct Dcsiem1tio11 
I 00 & 300 Arca Component or 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 Lol!book No. 
EL-1596-1 

Offsitc Proocrtv No. 
A060151 

Prcsen-ation 

Type of Container 

Uxe page 3 for original 11u11erial flJ Corvallis for MIS preparation a11d 
aliq11mi11g. page I for rndilm11alyrir:al Jmctirms rn Ebuli111:. & page 2 
jfJr cl,emiral n11niytira/ fra!'liom to lim,ville. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date SnmplcTime 

J11JV2 SOIL 5 ... L 1.....-o(o 

I 

Nooe: 

GIP 

I 

1000g 

See i1cn1 ( I) in 
Spcc;.,J 

Jrutructions. 

COA 
BESRAS6520 

None 

P/0 

I 

4000g 

Soil Pion• 
To;,.icily 

ASTME1963; 
Soil Nct1utO<Jc 

To~icity 
ASTM E2172 

Method of Shit>ment 
GROUND TRANSPORT 

Bill of Ladine/Air Bill No. 
SEEOSPC 

( 

,,; ·:·. 
.. . • . . ·r.f~·. . ·~·· · . 

CHAIN OF POSSESSION )llgn/Print Names A SPECIAL INSTRUCTIONS 
l----'---'---.L!!JJ......:.......:. _ __:...:..:=:_---------/.,..✓..,....~""~-+.,""':mJ!o::c... __ !Jb,_l--:--,,1, i'-----n--~--,..1."-f-------t 11,cse m.irks indicate th.11 unless lined ou1, nnnly1es lo be included wid1 So·on1iun1-89,90 •• Totnl Sr 
R~nqu, il;hcd y/ vcd From _ Date/Time /"7 '-' c· cd /S d · . ~ , 01 ''.''e -;lt--J 

l'•l .1 ~- A"1.,__ //F ~,· 1r.·4_., ,I a.nnlysis(r:ictiOf\. 
(;I., ' vl ~/-_. 7 ..::;. -2."2--cr 1:-l, ,/ /,P U 7 IL:> 11..IJ A_ TI,ese m:,rl:s inclicote that this is• noo•nn:iJ_vsis used to properly fonn.1t COC fornt 

RclinqJi,hcd Dy/Removed From J I 
Date/time Receij'8 By/Stored Jn I D.\ltfTime f (.J.0 Contact Joan Kessner for any questions. 

Relinquished Dy/Rc1110ved From 

Relinquished Dy/Removed From 

Relinquished Dy/Reroovcd from 

Relinquished Dy/Removed Prom 

LABORATORY 
SECTION 

FIN~SAMPL~ 
DI~OSITION 

Received Dy 

Di.,posal Method 

BH1·1¥·011 (08/29/2005) 

Dnlc/Tinie 

On1e/lin,c 

Onie/Time 

Oa1e/Ti11,e 

Received By/Stored !n Dntcrrime 

Received By/Stored In Dote/lime 

Received By/Stored ln D:11c/Time 

Received By/Stored In Oaterrimc 

Title 

(I) Particle Size (Dry Sieve)• 0422: Moisture Content• D2216: TOC • 9060: pH (Soil)· 904S; 
Nitrogen by Kjeld:ihl. JSl.2; Ammonin • JS0.3: !C Anions· JOO.0: Pen:cnt Solids 

O:ucfTimc 

Disposed By D;uc/fimc 

--

-/ 

Mnuix • 

SO•!.~"' 
St-SILIUft' 
W • WW!Cf' 
o-on 
A•,\tr 

.. _.,_ 

DS• Oruru S!.>Jid.t 
DL,::iDn,m L1q1Md• 
T•T1uuc 
\Vl•\Vipt 

l.-Lk1...i 
\'s\lci:cl.31k"II 
Xr.01tln 



I- t<ts"J.7 
Washin2ton Closure Hanford CHAIN oF·cusTOl>Y/SAMPLE ANALYSIS REQUEST RC-051-210 IP3gC 1 of 1 

tollcctor Comoanv Contact Teleobone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,ffi Price Code SL Data Turnaround 

Proicct Desienation Samoline Location SAFNo. Air Quality D 45 Days 
100 & 300 Aiea Component of the RCBRA • Incremental So 600-23 RC-051 

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

Shioocd To Offsite Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None N(lllC 

Type of Container 
GIP ?IG 

Special Handling and/or Storage 

Vu page 3 for original malerial lo Corvallis/or MIS prepara1io11 and No. of Container(s) 
I 1 

aliq1w1i11g, page I for rodioa11aly1icalfrac/in,1s lo Eberline, & page 2 1000g 4000g 
for chemical analy1iralfrac1io11s 10 Limwi/le. Volume 

See lu:1)1 (1) in Soil Pl,111 
Spcci:11 To."Cicity 

SAMPLE ANALYSIS 
lrull\lCtions. ASTMF.196): 

Soil Nc1u:node 
Toxiehy 

ASTME211l 

Sample No. Matrix• Sample Date Sample Time ~B;t1~1fKi ~-~<f✓.ft!~?i IJ\,Sii< ~tffl~] ~it:-i}~t ~ !~~~}~!?. ;j]~{if:!~~:.~; ~(t}~t_:;.\.::)/~~ t~~-~;~.;-:1~:ft~~ ~-;f }t1;ff.;Jf{~~:·. 
J11K22 SOIL S -Z3-0~ L~oo I I ·- I 

CHAIN OF POSSESSION /~o-5 Sign/Print Names SPECIAL INSTRUCTIONS Maaix• 

Rcli~Oj;mtif/ 
Date/Time ~ R;r,;•d By/Stored In D3lc/Timc S· 2..'{-<Y,, lnese mMks indicate lhat unleu lined out. an3lylcs lo be included with Strontium-89,90 •• Total Sr 

S=S..1 -ro ,1m-, .s--z-=3 -<V ,,;,, ,A 1L. /,.1_. . I t"LJ.? M 1.1.11 I 
011:1lysis fr.Jclion . SE-SftJf1n,r11t n :~, '- These m.vlts indicate lh3t lhis is • non-•nalysis used 10 properly fom1:1l COC foml. S0-Solul 

Relinquishtd Dy/Removed l'rom /JI Daleffill"C Received Uy/Stored In 03te/Time Contact Joan Kenner for any questions. S1r::S1WJc 
W a W:,,ecr 

(I) Pmticle Size (Dry SieYC) • D422; Moislurc Con1en1 - D2216; TOC · 9060; pH (Soil)· 9045; 
Oa:Oil 

Da1emme A•Alr 
Relinquished By/Removed l'rorn Darc/Tirre Received By/S1ored In Nitrogen by Kjeldahl. 351.2: Ammonia• 350.3; IC Anions· 300.0; Percent Solids OS:1: DnunSdid,: 

DL-Drum Liq\ftda 
TaTinuc 

Relinquished By/Removed l'rnm Date/Time Received By/Ston:d In Date/Time Wl:1W1pc 

o"' 16<>7- of.:. t-Ll~uld 
V•Viri:c11tl1X1 

Relinquished Dy/Removed From D:i!c/Tinic Received By/S1ored In Dale/lime Xa:011\ct 

Relinquished Dy/Removed From Date/Tim: Received By/Stored In Date/Time ... 

LADORA TORY Received By Title Datcffime! 

SECTION 

FINAi&,;..<;AMPLE Disposal Melhod Disposed By O:uc/Tin,c 

DIS~SITION 
t'-1 

BHl·EEj-011 (08/29/2005) 



Washin11;ton Closure Hanford CHAIN OF CUSTODY/SA:MPLE ANALYSIS REQUEST RC-051-98 -I Page l of 1 
Collector Comnanv Contact Teleohone No. Pro.iect Coordinator 

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER.lli Price Code 8L Data Turnaround 

Proicct Desienalion SamnlillJ! Location SAFNo, Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So UPPER RIPARIAN #11 RC-051 

Ice Chest No. Field Lo2book No. I COA Method of Shinmcnl 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned To Off.site Proncrlv. No. Bill of Ladin2/Air Bill No. 
CH2MHIU. A060l51 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 ta Corvallis for MIS preparation a11d No. of Container(s) 
l I 

aliquoliiig. page 1 for radioa11alylical fractions ta Eberli11e, &: page 2 
Volume 

1000g 4000g 
for c/z~micol a110/ytico/ fractio11s to Lionville. 

s« i1crn (I) Pl SoU Plant 
Speoial To.xichy 

lnstrUccions. ASTME196J: 
SAMPLE ANALYSIS Soil NemalOde 

ToJ:ic-ity 
ASTMEll72 

Sample No. Mauix • Sample Date Sample Time ~ti?~~~~ tg):~~1.~ Zt~ ~lG ~;i~~~7.i ~~~t};tl~1 ~~~JJ?;;ft\:.:S ;~~~t)lil~~~, 1~bt;.:tt?t:i~ t;:~{:E~ii~~ ii~l1i:W1!-t;i~ 
J11JH7 SOIL 5- '2...G-6~ \ \ 59 l I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~;t:j~~itr:AV)~ Date/Ti!"" 6~ ) 0 Received By/S10red In Date/lime S--"3,1-df,, • These marks indicote lhat unless lined out, aoolyi,s to be included wilh SO'ontium-89,90 •• Toral Sr 
S• So!.1 

_..;'-',O Jt}CU4-, // //.__ l1~-7NII aN/ 
w,alysls fn,ctlon. ' SE:do.1,mcnl Q6 or,:= •- These marks indlca1e that this is a non•analy,is used 10 properly foltn3t COC form. .So-Solii:, 

RelinqLished By/Removcd-FronlJ f-. Dare/Time Received-fly/Stored In Dale/lime Conlacl Joon Kcssoer for any questions. Sl• Slud1c: 
W • W11cr 

(I) Particle Size (Dry Sieve) • 0422; Moisture Conienl - 02216; TOC - 9060; pH (Soil)• 9045; OaOil 

Dare/rime AcAfr 
Relinquished By/Removed From Date/Tim<: Received By/Stored In Nitrogen by Kjeldahl • 351.2; Ammonia - 350.3; IC Anions - 300.0; Percent Solids os~0nim 5.:llltb: 

I ot..-onm, Uqtm1' 
T• Tinuie 

Relinquished By/Removed From Datl!/Tim<: Received By/Stored In Date/Time WJcW1pe .. i"'"I)'- 07 LsUquid 
v.vt',cllll lCII 

Relinquished By/Removed From Oalc!/Time Received By/Stored In Datc/fime XwOthcr 

Relinquished By/Removed From Datemme Received By/Storcd In Dale/l'ime 

LABORATORY Received By Title Dnte/Tlme 

SECTION 

FINA+,SAMPLE Disposal Melhod Disposed By Dote/Time 

DIS~ITION 
'->J 

BHI-EEj-01 1 {08/29/2005) 



Ft~53 
Washington Closure Hau.ford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 jPagc l or 1 

:ollcctor Comoanv Contact Telcohone No. Project Coordinator 
STANKOVICH, M . JOAN~SNER 375-4688 KESSNER, Jli Price Code 8L Data Turnaround 

'roicct Desil!nation Samolin2 Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA - fncremental So BORROW PIT 24 

.. 
RC-051 

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

,hioocd To Offslte Prooertv No. Bill of Ladinl!/Air Dill No. 
CH2MHil.L A060!51 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Pre5crvation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for;0rigi110I maten·a1 to Corvalli.r for MIS preparation and No. of Container(s) 
I I 

aliq1101i11g, page I for radioa11aly1ical frac1io11s 10 Eberline, c!< page 2 
1000g 4000g 

for cliemical a11aly1ical fractions to Uo11vil/e. Volume 

.. Secimn(l)in SoU Pion, 
Spcci~l - To•lcity 

SAMPLE ANALYSIS 
rruuuctiorll. ASTMEl963: 

Soil Ncrrwuodc 
Toxicity 

ASThlE2172 

Sample No. Matri,; • Sample Dale Sample Time ·~ mm~ f!:t'°~~M1 ~~ffi -~"""''"""'i ~~,'rF~ ~WJ:~itl ''~{':~~ 1.>'1f'¥.)i{.;; t~ltr~~t"-t:I ~ ~~-~ ~~ \fa-·.~:~ :;\~ ~ - ' -~ur:--~:l ~~.io• ~-~-;.t~..:r~ . ~,~Ii~.~~ 

J11K16 SOIL . ~-- 2.. C, -(lrq) 1533 I ' ..... I 

. . - - - -···• · ... ,.,_, . ··-. - . -· .. . ..... ~. - . Nfiitif.~-...--·. 
CHAIN OF POSSESSION · Siga/Print_Name5 SPECIAL INSTRUCTIONS 

lf"'6uisl1e:,/:f 11,ved·From 
Datc/Tlnic 5 ~50....: ~/)ved, 8y/Sloj )'' j_J, DOlcfT;mL [; • 3~-c:(. • These m.ir~s indicMc th:,t unlcu lined out, ~nnlytcs to be i1ielt1dcd wilh Sirontium-89.90 •· To1nl Sr 

S•Sv1l 

,,.,.. r /J 1.4 A ~/v-\o {!;)1/t::; I,< ,,.. A·- ,. ,d C/-l7J11 J-J/!l :5¥ ;in:tlysii frt1etion. .SE=Sft.lttl'WI 
"- These m,rks indicate thnt !his i, o non-analysis med to properly format COC form. SOs$l•1d 

lelinquui/cd lly/Removcd F,~m 11 Date/Time Received ey/s1orcd In Dnteffimc Contact Joan Kessner for any quc,tions. SI-Sl\,J'" 
w.w:. .. r 

(I) Particle Size (Dry Sieve). D422: Mois1urc Contenl - 02216; TOC • 9060: pH (Soil)• 9045; 
0-0,1 

Dnte/Tin1e Date/Time A•Alr 
lelinquishcd By/Removed fron, Received By/Stored In Nitrogen by Kjcldnhl. 351.2; An1monia - 350.3; IC .-.nions • 300.0: Pcn:cnl Solids OJ•Onnn .S, .. 1111 

Dl>O..Vn1 L111ui 1.h 
! T•Ti,,u .. 

lclinqnishcd Dy/Removed From D;llcffime Received Dy/Stored In Dote/Time \Vl• \\'if"" 

U,..[<:,o7 Jc8 ~i..,..~ 
V•Vctc1>t1un 

Da•o!!Time Received By/Stored In 
.. Da1.n1n1C X•Ol11er lclir.quishcd By/Removed From ,, 

lclinquishcd Dy/Removed Fro,11 Dilltffimc Received By/S1orcd In Dale/Time 

LABORATORY Received lly Title Dntc/lirnc 

SECTION 

Disposal Method Disposed By D~tcffime 
FINA~MI'LE 
DlSP TION 

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



- .~ . .. ·-· \='t8S9. 
Washington.Closure Hanford CHAIN OF CUSTODY/SAlVIPLE ANALYSIS REQUEST RC-051-264 jrage l of l 

lcollector Comoanv Contact Teleohone No. ProJect Coordinator 
STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Price Code SL Data Turnaround 

iProiect Desienation Samoli112 Location SAFNo. Air Quality D 45 Days 
I 00 & 300 Are:i Component of the RCBRA - Incremental So VERNITA UPRlVER ON SOUTH SIDE RC-051 

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

Shioved To Ofl'slte Prooertv No. Bill of Ladioe/Alr Bill No. ' 
CH2MHII..L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

Nooe None 

Type or Container 
GIP PIG 

Special Handling and/o; Storage 

Use page 3 for original material to Corvallis for MIS preparation and No. or Container(s) 
I 1 

aliq1101i11g, page 1 for radioa11aly1ica/ fracrio11s to Eberline, & page 2 1000g 4000g 
for chemical a11alyrica/frac1io11s to Lio11ville. Volume 

S« i1cm (I) in SoilPl:,nt 
Special Toxicity 

lnstnu:tlons. ASTME1963: 
SAMPLE ANALYSIS Soil Ncmn1ode 

To.tieUy 
ASTME2172 

~·--;i;:,~ ffl~' ~~ ~ ~ i?JG:;J;'4{-'-", ~m~~i~ ir9~,-~ ... ~~·,x~ ~t~~~~ -~~~M Sample No. Matrix• Sample Dale SampleTime ;~~-· ·· ~ ~ ~ " ... , , '.itl)}.•!ili ~~~~ ~~!tt' , . • ./,1;>. . ~ . .. :, .~Ji ... , . ,~.~ 
J11K79 SOIL 5--:2,0-oG, \\.{~ I I -1--

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

[7}1/~MY tV\IJO 
Daietri= j4 S ) Received By/Slored Ill j . Dole/Time S'-~C,~ These marks indicate I/lat unleu lined out. anaiyies 10 be included witl1 Su-ontium-89,90 •• To1al Sr 

S•Sail 

S-3.c.,-c:> C.c d)~ ~ - A IL, I./.,_ fl.H-Z..!V\. \+ILL- lt.l'.L/"i 
analysis frncUon. SE=Scd111ICl\l 

•- These marks indiCJlle I/lat this is a non-analysis u,ed to properly format COC form. SO--Solid 

RelinqGished By/Removedlrom ~ / Dace/Time Received ~cored Ill Dace/Time Conl:ICt Joan Kessner for any questions. S\.Slud&t 
Wa\11:atcr 

(I) Po.rticfe Size (Dry Sieve). D422; MoisNrc Content• D2216; TOC - 9060; pH (Soil)· 9045; ()&,Oji 

D•te/Time IR ecei ved B y/Scorcd In Dace/Time A•l\lr Relinquished By/Removed From Nitrogen by Kjeldohl. 351.2; Ammonia• 350.3; IC Anions - 300.0; Percenc Solids DS• ONmSdkb 
D\.,.Onun Uqllldl 
T• Ti&IUCt 

Relinquished B yiRC1T10Ved From Dote/Time Received By/Stored In Dole/Time Wl•Wipc 

?:f::,/(,1)7 -cA LaUqvicl 
V•Vtj,'dAl i<WI 

Relinquished By/Removed From O31e/Time Received By/Stored lo Do1e/Timc X• Othct 

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

LABORATORY Received By Title Dace/Time 

SECTION 

FINAµAMPLE Disposal Me1hod Disposed By Datc/Tin,c 

DIS~SITION 
V 

BHI-EEj-011 (08/29/2005} 



,~1/)3 
Wasbin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 !Page l of l 

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

IProlect Desienation Sa.mo~ Location SAFNo. Air Quality • -45 Days 
I 00 & 300 Area Component of the RCBRA - Incremeotal So BORROWPIT9 RC-051 

Ice Chesl No. Fidd Lo2book No. I COA Method of Shinment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shio11ed To Off site Pronertv No. Bill of Lad.iru!/Air BiU No. 
CH2MHil.L A0601SI SEBOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original material ro Corvallis far MIS preparation and No. of Containcr(s) 
1 1 

aliquoti11g, page 1 for radioana/ytical fractio11s to Eberline, & page 2 
for cht!m/cal analyticaifractio11s to lion ville. Volume 

1000g 4000g 

Sec item ( I) in Soil Pllllt 
Special Toxicity 

SAMPLE ANALYSIS 
lmuuctioru. ASTME1963; 

s,,a Ncmw>de 
To,uc:lty 

AS"Th!E2172 

Sample No. Matrix• Sample Date Sample Time ~ ~ ~ ~jJ ~al ~~ ~;Jj ~ --~~ ~~J* ' ! • 
: • . . ' _ft ~ ~1:t-:~ 

J11JY8 SOIL 5-3t:) --o~ / 7 2.-,~ I I -'--

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~•bcd ,Mlti,~ Darvfime /7 ~G> Received By/S\ored In Dace/Time S--:3't:>-~ • These marks indicace \hat unlt!n lined ow. anal)'les to be included wilh Strontiwn-89,90 •• Total Sr 
S.Soil 

.z(}t':,,__ ✓ I d ~ analysis Cruction.. S£-S4dlrnC1n . /"A . 'i (OrXJ/) ,"'5" -2.a-o (;, CH-Z. "1. /-II LJ / &>too ~- These marks indicate lhat this i• a non•aoalysls used 10 properly format COC fonn. SO>Sdld 
Relioq.ftshed By/Removed Fr;m u, Date/rime Received I!,1s1ored In Dace/Time Contact Jo:111 Kc.ssner !or any questions . . Sl=S1ud1e 

W•W.icr 

(I) Particle Size (Dry Sieve) - D422; Mois~ C011cent • D2216; TOC • 9060; pH (Soil)· 9045; O.Oil 

Dntefrirnc Da1c/Time A•Afr Relinqui,hed By/Removed From Received By/Stored lo Nitrogen by Kjeldahl - 3S 1.2; Ammonia • 350.3; IC Anions • 300.0; Percent Solids OS• Oo,mSaUds 
ci.,,erum Uqul"' 
"rcTln~ 

Relinquished By/Removed From Datc/Timc Received By/Stored lo Date/Time t:{:s-H,o7- 10 · Wl•W'Jpc 
L,,Uquld 
V•VcJcUIIClll 

Relinqui,hed By/Removed From Datc/l"une Received By/Stored lo Darvfimc ""°'"" 
Relinqui,hcd By/Removed From D~ime Received By/Stored In Dale/IIme 

LABORATORY Received By TiUe Dateffime 

SECTION 

FINiSAMPLE Disposal Method Disposed By Daic/Time 

DIS SITION 

BHl•Ero11 (0B/29/2Q05) 



;::: I 0o I 
Washineton Closure Hanford 

Collector 
STANKOVICH, M . 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 I Pnsc 1 of 1 
Comoanv Contact 

JOAN KESSNER 
Tcleohone No. 

375-4688 
Project Coordinator 
KESSNER,JH Price Code SL 

Air Quality 0 

Data Turnaround 

Proicct Dcsi~nation 
I 00 & 300 Arca Component of the RCl3RA • Incremental So 

Samollne Location 
300-44/618-4 

SAFNo. 
RC-051 

45 Days 

kc Chest No. 

Shioocd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDStREMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EI.,-1596-1 

O!fsitc Proocrtv No. 
A060151 

Preservation 

Type of Container 

U.te page 3 for original material 10 Corvallis for MIS preparation and 
aliq11a1i11g. page I for radioa11alytir.al fral'lirm.,· 10 Eberli11t:, & page 2 
forcl,emical a11alytic-a/frac1irms to Umwme. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11JXO SOIL J .~?-c.) 

I 

None: 

GIP 

I 

1000g 

COA 
BESRAS6520 

Ntllll' 

PIG 

l 

4000g 

See item (1) in Soil Pl:1t1t 
Spcct::11 To~N:ity 

Jns,ructk>ns. ASTM El963: 

I 

Soil Ncnc tl'W.Je 
To.11:ic:ity 

.ASTM E2172 

I 

Method of Sbioment 
GROUND TRANSPORT 

Bill ofLadine/Air Ilill No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
1-R-e-li-nq-u-is-hc_d.._B_y_/R_:t_cmo_v_c41&.:..:...,a.:..m _ _____ D_n_tc_rr_imc_/_.,,...5_ . .X)---.-R-ccc-iv..:ed=-;s-~y;_s_ion:_d_l_n _______ D_o_te-rr..,.i_me_t,,_·_::,_·_O_C.,--I These m.u-Jcs indicnte tl1n1 unless Uned out, :inolytcs 10 be included with Stronliurn-89,90 - Total S_r 
,,,,;.;.~-, · // r ~ //' I f • /' I 1 / ; onnly.sis fraction. . 
~I IA ,-~ ,./#_,., ·,1 ,All/)7'-i /,,-,-~ -c ~- · --~- h,/,"1;Y,J 1/i C#Zh1N/L/ 10:1_ ,._ These marks indicnte tl1"1 lhi• i, onon-onolysls used lo properly rom~1t COC fonn. 
Rclinquilcd By/Removed f-rom V _,.. U 11.ttcfl'ime Received By/S1orctf In Dote/Time Contoct Jooit Kessner for My qumions. 

Relinquished By/R emoved Fron1 

Relinquished By/Removed From 

Relinquished By/Re,novcd From 

Relinquished By/Re111ovcd From 

LAl30RA TORY Received By 
SECTION 

F~ SAMPLE Disposal Method 
D~OSITION 

BHHiE-011 (0812912005) 

Dote/lime Received By/Slon:d In 

Dale/Tintc Received By/Stored In 

Dote/Time Received By/Stored In 

D01c/fin'C Received By/S1end In 

DolcJTime 

Dotcrnmc 

Dole/Time 

Datcrrimc 

Title 

(1) Particle Size (Dry Sieve). D422: Moisture Content • D2216; TOC • 9060; pH (Soil)• 9045; 
Ni110ge11 by Kjeldohl. 351 .2: Ammonio - 350.3; TC Anions· 300.0; Percent Solids 

J(,-lbo7 - I ( 

Onto/Time 

Disposed By D01c/Tlmc 

Matrix• 

Sa$n0 

SO=-St-.id 
Sl•S1uJic 
\\'• W.11« 
0_:1011 

--

A•A1r 
0S• O,,,mSdu.li 
Dt..aDnm1U~Js 
T::.Tfuue 
Wh1\Vi1"«' 
L<uqu.l 
V• vc,cl)lkll 

XaOlhcr 



Table 2: Bluegrass Chronic Test Results for Washington Closure Hanford 
E. statistically significant difference from tab control by use or Equal Variance I Two-Sample Test 

ns Indicates a non stalisllcally significant result; ~. indicates statistlcal1y significant at alpha fp) = 0.05; - , indicates no stalisllcal test performed. 

Average Average 
Bluegrass Significanlly Significantly Significantly Above SignificanUy Above Significantly 

Lab ID: 
14 day dllferent Bluegrass different Bluegrass different Ground different Ground different Average Root 

Sample Number: Germination compared to Average compared to Average Root compared lo Shoot Mass compared to Shoot Mass compared lo Mass 
Endpoint lab Control? Stem He~ ht Lab Control? Length Lab Control? (Wei) Lab Control? (D,y) Lab Control? (Wei) 

(%) Imm > Imm> ,_, 
'm"' 

,_ , 
Tests initial~ on June 7 2006 

Laboratory Control 96 -- 77.8 -- 103.0 -- 24.4 -- 4.41 -- 18.7 

BG1607-01 J11K10 96 ns 65.8 Es 66.6 Es 16.5 Es 2.70 Es 16.1 

BG1607-02 J11K04 92 ns 68.6 ns 72.4 Es 19.3 ns 3.01 Es 22.0 

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

BG1607-04 J11JT6 76 Es 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 J11 JH7 96 ns 55.8 Es 51.2 Es 14.4 Es 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 Es 14.0 Es 1.92 Es 11 .7 

BG1607-10 J11JY8 80 ns 63.1 Es 73.0 E s 13.8 Es 2.34 Es 10.0 

BG1607-11 J11JXO 92 ns 70.0 ns 70.7 Es 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? (D,y) Lab Control? (Wei) Lab Conlrol? (D<y) Lab Control? 

Imo\ ,_, ,_ , 

-- 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 

Es 0.84 ns 22.5 Es 2.37 Es 

Es 0.45 Es 26.8 Es 2.21 Es 

Es 0.50 Es 25 .0 Es 2.78 Es 

Es 0.73 Es 25.8 Es 2.65 Es 

Es 0.57 Es 23 .8 Es 2.91 Es 

Es 0.84 Es 31.4 Es 3.42 Es 




