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INTRODUCTION 

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

METHODS AND MATERIALS 

TEST METHODS 

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

T~T ORGANISMS 

The nematodes used were obtained from CH2M HIIL'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. 

T~T CONC~NTRA TIONS 

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

SAI\fl>LE 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 I 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 

JIIK97 · 05/17/2006 McGEE RANCH BN1599-0l F1793 
J11JT6 05/22/2006 1607-H2 BN1599-Q2 F1816 
Jl1N2 05/22/2006 116-N-3 BN1599.03 F1886 
JllKlO 05/16/2006 BORROW PIT 18 BN1599-04 F1779 
Jl1K04 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. fu 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 ACCEPTABll,ITY 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 Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, 
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used 
to compare the survival data between the control and each test soil. When the assumptions of 
nonnality or homogeneity of variance necessary for Equal variance t Two-Sample Test could 
not be met, Unequal Variance t Two-Sample Test was used to analyze the data. 
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RESULTS AND DISCUSSION 

ACUTE RESULTS 

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

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

Client ID Percent Percent 
Survival Recovered 

Control 93.3 100 
JllK97 90.0 90.0 
JllJT6 76.7 a 83.3 
J11JV2 63.3 a 80.0 
JllKlO 76.7a 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 lK.97 
and J11K04 samples when compared to the control. 

The nematode results indicated a statistically significant reduction in survival in the J11JT6, 
Jl 1JV2, and Jl lKl 0 samples when compared to the control. 

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

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

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

Table4 
Chronic Reference Toxicant Tests (u2'1.,) 

Species (test) LCso 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 signat~ 
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CHMH/ll TOXICITYTESTORGANISMAND WATER QUALITYDATA 

Client _______ ......;;B;;.::;L;:;.;R:.::_-...:.W.:..;as=lringt=' =o;;:;n;;...C;;:;;l~o.:;.sur=..;.e.;;.H;;.::;anf•=o:;.;;r-=d ______ _ 
Contact _____________________ _ Technician 

I Nem OtS Test Species/ID Caenorhabdifis elegans 

I 
Samnle Information 

Test Initiation: Date 5 ~'3( '0 L, 
~ 

Test ID# 

Test Termination: Date (e -1- 0 K? 

I 

I 

ID# ID# ID# 
Total Residual Ammonia Hardness Alkalinity Species Nem 61.C:: 

Sample ID Field Collected Ghlorine (mgll) NH1-N mg/1 as mg/I as . Information Acute 

Number ID Date Time 
AJ AJ mg/I CaC~ CaCO3 RDceiwd /oeoblor. Organism Age at 4 davs 

BN1599--0l J11K97 S-11-df, - - I - - - - Initiation -
BN1599--02 Jl1JT6 5-2'2-0ll - - I - - - - Test Container Siz.e 15 mm petri 

BN1599--03 Jl1N2 S'-~·olo - - I - - - - Test Volume 2.33 g dry wt. 

BN1599--04 JllKl0 S-111-P\.. - - I - - - - Feeding: Type none 

BN1599-05 JI lK04 t,;'-J7·0~ - - I - - - - Amount -
I Aeration: Began none . 

I Amount -
I Matrix NGA 

I Acclimation Period 4days 

I Test Location #7 

I Organism Source In-house 

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

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

Dilution Water ID# mg/I as mg/I as pH 

CaCO1 CaCO1 

Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

I Dissolved Oxygen 'f!.2 pH #3 Conductivity #2 
...... 



CliNf H / lJ,JODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client --=E::::L:.:.R=--•-Wc.:..=:as;.;..;.h1:;;;·n""gt=on:.:....C=l::..::o=su==-re::...;H=a=n=fo=rd=---
Sarnple Description ____ ::.;:se=e=be;;.:.lo~w"----

Test Speci, Caenorhabditis elega11s ID#: Nern O l S: 

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

Lab Control 7. l 

BN1599-0l 7' l.o 

BN1599-02 7, q, 

1, (o 
I 

BN1599-03 

BN1599-04 7 I fi 
BN1599-05 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 

BN1599-01 Jl1K97 A 1 

BN1599-01 JI 1K97 B 9 

BN1599-01 JllK97 C 5 

BN1599-02 JI 1JT6 A 15 

BN1S99-02 JllJT6 B 17 

BN1599-02 J11JT6 C 11 

I BN1599-03 JllN2 A 3 
I-' 
o BN1599-03 JllN2 B 7 

1 BN1599-03 J11N2 C 8 

Tech. 
Time 

o Hrs N :if 24 Hrs t-J J 
Olm OBYS- 24Hrs Ii 3() 

Soil Temperature (°C) Comments: 
Ohr 24hr 

Beginning; Date S ~ 3 I ~ o ~ 
Ending, Date (p - \-0 l.o 

Time r)$!.(S 

Time lt'Bb 

\q. ~ -Z.\,9_ Each test chamber has 2.33 11 drv wt. soil+ 0.93 ml Milli-O water (40% of drv wt.) . 

'~ . °o 7_( _9 Samples hydrated 7 days prior to test initiation. 

1q. B t l.'1 

\~ ...Cb Z..\ .\ 
.. 

All test soils were dried during sampling process. 

lCL~ -il .°1 
l <:t. 0 7 .\ .7 

Chamber Chamber 
· Lab ID Field ID Reolicate # Lab ID Field ID Reolicate # 

BN1599-04 J1 lKlO A 16 

BNl599-04 JllKIO B 4 

BNI599-04 JllKIO C 6 

BN1599-05 J11K04 A 2 

BN1599-05 Jl!K04 B 14 

BN1599-05 JltK04 C 13 



ClfMHlll NEMATODE TOXICITY TEST SURVIVAL DATA 

Client ELR - Washington Closure Hanford 

S~ple Description Lab ID#: BNIS99 

Test Species: Caenorhabditis elegans ID#: Nern O)S: 

Test Initiation: Tech: Tech: · ~ Time: Q9'/S' 

Start #alive total# 
Chamber Count foUDd found 

Number 0 24hr 24 hr Comments:· 

1 10 ~ q 

2 10 \0 . lo 

3 10 :5 ~ 

4 10 5 ~ -

5 10 9 9' 
6 . . 10 ~ \O 
7 10 t 0 

0 

8 10 ( <o 
9 10 q q 

10 10 9 l t\ 
11 10 ~ ~ 

12 10 q \0 
13 10 °l 9 
14 10 lo IO 

15 10 -, 8 

Beginning. Date ~ --:?) .o(_p 
Ending, Date G, ~ I - 0 ~ 

TestTennination: Tech: Tech: 

Start # alive total# 
Chamber Count found found 

Nu!llber 0 24hr 24hr 

16 10 '7 ~ 

17 10 Cc, 4' 
·. 

18 10 IO 10 

19 10 

20 10 

21 10 

22 10 

23 10 

24 10 

25 10 

26 10 

27 10 

28 10 

29 10 

30 10 

Time t>{)'!S 
Time /J 3t.> 

__ f\R_Q ___ Time:1 t3o 

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 os·:45 AM Protocol: 

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

Setup Date: 31 May-06.08:45 AM Brine: 

Sample No: oS.:1125-9520 Code: 

Sample Date: 17 May-06 · Material: 

Receive Date: Source: 

Sample Age: 14d Sh Station: 

Comments: J11K97 

Comparlson·Summary -

Analysis Endpoint NOEL 

16-8996-4680 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiUS 3 0.93333 

100 3 0.90000 

•.4 Survlval Detail 

Conc-o/o Control Type Rep1 Rep2 

0 Artificial SoiUS 0.90000 0.90000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1599-01 
Soil . 

Hanford 

LOEL ChV 
> 100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 

0:00000 0.90000 0.00000 

Rep3 

1.00000 · 

0.90000 

CETIS""' v1 .1.2revl 

... 

Report Date: 

Page 1 of 1 

02 Jun-0610:30 AM 

16-7857-1224/B159901cea Test Link: 

CH2M Hill 1 · 

. Duration: 27h 

Species: caenorhabditis elegans 

Source: · In-House Culture 

-· 
Client: 

Project: 

PMSD Method 

7.84% . Equal Variance t Two-Sample 

.. 
SD CV 

0.05TT4 6.19% 

0.00000 0.00% 

Analyst: %::: -12-Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 1 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0044266 0.004427 1 

Error 0.0177062 0.004427 4 

Total 0.02213278 0.0088531 5 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2991045000 

Distribution Shapiro-WIik W 0.81374 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.1 870 0.11581 

F Statistic P-Value 

1.00 0.37390 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

02 Jun-QS 10:30 AM 
16-8996-4680/8159901 cea 

. CH2M Hill 1 · 

Date Analyzed Version 

02 Jun-06 10:30 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 7.84% 

Declslon(0.05) 

Non-Signifi~nt Effect 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data summary Original Data Transformed Data 

Conc•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 

10Q 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

Graphics 

1.0, I 0.15- I 
I 

O.t, • I 
- - - - - - • - - - - - - - - Rejeet Null- · I • 0.8 0.10- I 

I 

l 0.7 'O .!! I 

Ii I 

~ 0.6' o.os- I 

"' ~~ 
I 

Ill I 

-1- 0.5 I 
I 

O.• 0.00 ---- ----- ----- ..,. _ --• - - - - - -- · 
I 

0-3 I 
I 

0.2 ,(J,05 I • • I 
I 

0.1 I 
I 

o.o ·(l.1:: 
0 100 -1.5 -1.0 -0.5 o.o o.s 1.0 1.5 

Cone-% ltanklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: 'b-- - 13-
Approval:. __ _ 



CETIS Test Summary 
l 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-0611:30AM DIIWater: 

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

Sample No: 02-3220-5478 Code: 

Sample Date: 22 May-06 Material: 

Receive Date: Source: 

Sample Age: 9d 8h Station: 

Comments: J11JT6 

Comparison Summary . 

Analysis Endpoint NOEL 

12-4573-2893 % Survival < 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/S 3 0.93333 

100 3 0.76667 

% Survival Detail 

Conc-o/o · Control Type Rep1 Rep 2 

0 Artlficlal Soll/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 

Rep3 

1.00000 

0.80000 

CETIS™ v1 .1.2revl 

Report Data: 

Page 1 of 1 

02 Jun-0610:32 AM 

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

CH2M Hill I · 

Duration: · 27h 

Species: caenorhabditis elegans 

Source: In-House Culture 

Client: 
~ 

Project: 

PMSD Method 
9.85% Equal Variance t Two-Sample 

SD CV 

0.05TT4 6.19% 

0.05TT4 7.53% 

Analyst: 'n:::: -14-Approval:. __ _ 



CETIS Analysis Detail 
I Nematode ·24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Angular (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 

Dlstrlbullon Shapiro-Wilk W 0.88TT3 

Sample Link Control Link 
00-6816-4943 00-68164943 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0122 0.14215 

F Statistic P-Value 

12.41 0.02439 

Critical P-Value 

199.00000 0.67248 

0.30647 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page1 of 1 

02 Jun-06 10:32 AM 

12-4573-2893/B159902cea 

CH2M HIii I 
Version 

02 Jun-0610:32 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA. 9.85% 

Declslon(0.05) 

Significant Effect 

Declslon(D.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 SoiVS 3 0.93333 0.90000 1.00000 0.05TT3 1.30337 1.24905 1.41202 0.09409 

100 3 0.76667 0.70000 0.80000 0.05TT4 1.06848 0.99116 1.10715 . 0.06697 

Graphics 

LO'. I 
0.15 

O.t: ---------------------- t -RejectN~r • o.e 0.10--

i 0.7' Ji ~ 0.6 0.05 ,. 
8~ VI • • 

"I, o.s 
o ... 0.00 ------------- --------------

I 

0.3 I 
I 

o.z -0.05 I • I 
I 

0.1 • I 
I 

O.ll -0.1: 
0 100 ·1,5 •LO -0.5 0.0 0.5 1.0 1.5 

Conc-'Yo Ranklts 

000-092-101-1 CEnsni Y1.1 .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 DIIWater: 

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-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.50000 0.70000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001} 

B1599-03 

Soll 

Hanford 

LOEL C.hV 
100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 
0.50000 0.70000 0.06667 

Rep3 
1.00000 

0.70000 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 1. 

02 Jun-06 10:36 AM 

14-8643-4508/B159903cea Test Link: 

CH2M HIii I · 
Duratlo·n: 27h 

Species: Caenorhabditis elegans 

Source: In-House CUlbJre 

Client: 

Project: 

PMSD Method 

13.46% Equal Variance t Two-Sample 

SD CV 
0.05774 6.19% 

0.11547 18.23% 

Analyst: ?"::: -16-Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Ei:idpolnt Analysis Type 

o/a Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc•o/• Statistic Critical 

Artificial Soil/Sedt 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 

DlstribuHon Shapiro-Wilk W 0.90078 

Sample Link Control Link 
1~643-4508 14-8643-4508 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0061 0.1 8652 

F StaUstlc P-Value 

18.94 0.01214 

• 

Critical P-Value 

199.00000 O.TT100 

0.37854 

Comparisons: 

Report Date: 

Analysts: 

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 PMS~ 
NIA 13.46% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution . 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/5 3 0.93333 0.90000 1.00000 0.05TT3 1.30337 1.24905 1.41202 0.09409 

100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.991 16 0.11879 

Graphics 
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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 DilWater: 

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

Sample No: 20-5853-9946 Code: 

Sample Date: 16 May-06 Material: 

Receive Date: Source: 

Sample Age: 15d 8h Station: 

Comments: · J11K10 

Comparison Summary 

Analysis Endpoint NOEL 

07-3563-527 4 % Survival < 100 

o/o Survival Summary 

Conc-".4 Control Type Reps Mean 

0 Artificial SolVS 3 0.93333 

100 3 0.76667 

01. S.urvlval Detail 

Cone-% Control Typa Rap1 Rep2 

0 Artificial SoiVS 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-0610:43AM 

02-8358-7803/B159904cea Test Link: 

CH2M Hill I 
Duration: 27h 

Species: caenOJhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

. PMSD Method 
9.85% . Equal Variance _tTwo-Sample 

SD CV 

0.05774 6.19% 

0.05774 7.53% 

Analyst: &:: -18 -
Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc•o/o Statistic Critical 

Artificial Son/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 0.0894250 5 

ANOVAAssumptlons 

Attribute Test · Statistic 

Variances Variance Ratio F 1.97406 

Disbibution Shapiro-Wilk W o.88m 

Comparisons: 
Report Date: 

Analysis: 

Page.1 of 1 

02 Jun-06 10:43 AM 

07-3563-527 4/B159904cea 

. CH2M HIii I 
Sample Link Control Link Date Analyzed Version 
02-8358-7803 02-8358-7803 02 Jun-06 10:37 AM CETISv1.1.2 

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

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

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

Critical P-Value Declslon(0.01) 
199.00000 0.67248 Equal Variances 

0.30647 Nonna! Disbibulion 

Data Summary Orlglnal Data Transformed Data 

Cone-,. Control Type Count Mean Minimum 

0 Artificial SoiUS 3 0.93333 0.90000 

100 3 0.76667 0.70000 

Graphics 
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Maximum SD 
1.00000 0.05773 

0.80000 0.05774 
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Ranklts 

CETIS™ v1.1 .2revl Analyst .'.e>-- -19-
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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 Date: 01 Jun-06 11:30 AM DII Water: 

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

Sample No: 0486TT-6720 Code: 

Sample Date: 17 May-06 Material: 

Receive Date: Source: 

Sample Age: 14d 8h Station: 

Comments: J11K04 

Comparison Summary 

Analysis Endpoint NOEL 

09~33-7347 % Survival 100 

o/o Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.96667 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Artillclal Soll/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-06 10:39 AM 

17-0467-7544/8159905cea Test Link: 

CH2M Hill I· 
Duration: 27h 

Species: caenorhabdilis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
11.57% Equal Variance t Two-Sample 

SD CV 
0.05TT4 6.19% 

0.05TT4 5.97% 

Analyst: ~ 
-20 ~ 

Approval : __ _ 



CETIS Analysis Detail_ 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

%·Survival Comparison 

Method Alt H Data Transform 

Equal Variance t T~ampte C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 -0.7071 2.13185 

ANOVA Table 

Source Sum of Squares Mean Square DF 

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 Unk 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: 

Page 1 of 1 

02 Jun-06 10:39 AM 

~333-7347/B159905cea 

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

Toxic Untts ChV PMSD 

1 NIA 11.57% 

Declsion(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribulion 

Data Summary Original Data Transformed Data 

Cone-% 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 
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c;lfMHlll 
. . 

NEMATODE TOXICilY TEST SURVIVAL DATA 

Samp,c Description £u.as .CuOzxH,O L:ib ID~:IB->'1<$-.. :5 
ID#: Ncmo,1-{ 

BcgiMing, Dau: S--l·B-o.«.e. 
Eliding, D:i1c 5'-1'?-0 V 

Tcsl·Spccics: . Camor/1obditis eltga,is 

Test Initiation: Teen: Ta;h: --=--N=--'J""...._ __ Time:o~oo 

Start: #~ive .lolal tJ · 
Chamber Count follll;d· (011¢. 

,Nu.mb:cr 0 i~·hr" i~-Ju- Comi:nents: 

] 10 0 i-o 
:l JO 2.. lO 
3 10 Jo l·O 

4- 10 ~ - .to 
s- 10 (p l ()_ 

6. 10 7 \~ 
7 10 0 \{) . 
.g· 10. . ~ .JP 

9 1.0 ~() -H? . 
-

10 ,}Q 7 ·. :1.g 

n 10· '(D .10 

l2 10 q /0 

13 10 f i> ,-o.-

14 10 (4 ro: 

IS 10 j,o 'i7 

CUsum Chart Limit! · 

Surviyal l{-1 to I ZS' 

Test Tcrminalio.n: 

ProJect ~nager 

gr/&­
/ 

Time: 0 '1. Zi> 

-23-



ClfMH/L.lrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client ____ _...;:,Qc.:.A ... / __ Q"""C~------
Sample Description ____ .;;..;se __ e..a.b.a.;el..;..ow __ _ 

Test Specii Cae11orl,abdWs elegans ID#: Nern QI!, 

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

Lab Control C: • \!I NA 

10 mg/LCu 5,5 NA 

50mg/L Cu 5 .'-\ NA 

100 mg/LCu 5,L NA 

250 mg/L Cu 5.o NA 

Chamber 
Lab ID Field ID Replicate # 

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

Lab Control K-medium C 15 

10 mg/L Cu A 13 
10 mg/L Cu B 11 

I0mg/LCu C 14 

50mg/L Cu A 10 

50 mg/L Cu B 12 

50 mg/L Cu C 8 
1 100 mg/LCu A s 
~ J00mg/LCu B 6 

I 100 mg/LCu C 4 

Tech. 
Time 

0 Hrs N--;-J 
OHrs oSoo 

Temperature (°C) 
0 hr 24 hr 

Zl -3 W-~ 

-Z..\. 3 20. tb 
-z., t, 3 -z_o_g 

L-\.3 Z,C. i 
'2.,\.~ --zc>- ~ 

Lab ID Field ID 

250mg/LCu 

250mg/LCu 

250m~Cu 

24 Hrs rl1"' I•~ 
24 Hrs o0,U) 

Beginning, Date -=-$""-:--__,l....,.fl"'--,--=O'-\LJ __ Time OCf D \) 
Ending, Date · 5'"- 13 - D (.,, Time --=c..)~q_t._~ __ 

Comments: 

. 

Chamber Chamber 
Replicate # LablD Field ID Replicate # 

A 7 

B I 

c 2 



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-96 

Receive Date: 

Sample Age: 57h 

Comments: inKm~dium 

Point Estimate Summary 

Analysis Endpoint 

04-9941-0734 % Survival 

o/o Survival Summary 

Conc-rng/L Control Type · Reps 
0 Dilution Water 3 

10 3 

50 3 

100 3 

250 3 

% survival Detail 

Conc-rng/L Control Type Rep1 

0 Dilulion Water 1.00000 

10 1.00000· 

50 0.70000 

100 0.60000 

250 0.00000 

000-092-101-1 

Test Type: Nematode Survival 

Protocol: ASTM E2172-01 (2001) 

DilWater: · 

Brine: 

Code: 1B048-05 

Material: Copper 

Source: Reference Toxicant 

Station: 

o/, Effect Conc-mg/L 95%LCL 

50 110.0226 51.11752 

Mean Minimum Maximum SE 

1.00000 1.00000 1.00000 0.00000 

0.96667 0.90000 1.00000 0.03333 . 

0.83333 0.70000 0.90000 0.06667 

0.70000 0.60000 0.80000 0.05774 

0.06667 0.00000 0.20000 0.06667 

Rep2 Rep3 
1.00000 1.00000 

1.00000 0.90000 

0.90000 0.90000 

0.70000 0.80000 

0.00000 0.20000 

CETIS™ v1.1 .2revl 

Report Date: 

Test Link: 

Page 1 of 1 

19 May.0611:18 AM 

17•1623•5361/rcea014 

CH2M Hill. I 
Duration: 24h 

Species: Caenorhabditis elegans 
s·ource: In-House Culture 

Client: 

Project: 

95°/o 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 :_~~2~ 5 _ 



CETIS A~alysis Detail 
I Nematode 2~ 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°/4 LCL 95'YoUCL 

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 

19May-0611 :18AM 

04.g941-0734/rcea014 

CH2M HIii I 
Sample link Control Link Date Analyzed Version 

17-1623-5361 17-1623-5361 19 May-0611:18 AM · 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 

95o/o UCL t Statistic P•Value Declslon(0.05) 
4.617815 2.846 0.01737 ... Significant 

3.826605 -0.156 0.87931 Not Significant 

Critical P-Value Declslon(0.05) 

4.06618 0.28357 Equal Variances 

0.00990 Non-normal Distribution 

Data Summary calculate~ Variate(A/B) 

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

10 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30 

50 3 0.83333 0.70000 0.90000 0.02357 0.11547 25 30 

100 3 0.70000 0.60000 0.80000 0.02041 0.10000 21 30 

250 3 0.06667 0.00000 0.20000 0.02357 0.11547 2 30 

Data Detail 

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

000-092-1-01-1 CETIS™ v1 .1.2revl Analyst: ft:'.' Approval: ____ 2 6 -



CETIS Analysis Detail 
Graphics 

1 
l:, 
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Linear Regression: 

Report Date: 

Analysis: 

• 

Page 2 of 2 

19 May-06 11:18 AM 

04-9941-0734/rcea014 
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.. F\-=i-93 
Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-270 I Pate l or l 

Collector Comoanv Contact Teleohone No. Pro.iect Coordinator 
SL STANKOVICH, M. JOAN KESSNER 375-4688 K.ESSNER, JH Price Code Data Turnaround 

Proicct Desi2natio11 s amnlinl Location SAFNo. Air Quality • 45 Days 
I 00 &. 300 Area Component of the RCBRA - Incremental So McGEE RANCH RC-0S1 

Ice Chest No. Field Lo1book No. I COA Method or Shlnment 
EL-1S96-1 BESRAS6S20 GROUND TRANSPORT 

Sh.ioocd To Offslte Pronertv No. Bill of Ladlne/ Air Bill No. 
CH2MHILL A0601Sl SEEOSPC 

POSS IDLE SAMPLE HAZARDS/REMARKS 

NONE None Nono 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

U.fe page 3 far origi11al material ro Cmvallisfar MIS prtparario11 a11d No. of Container(s) I I 

aliq11ori11g, past! J for radioa11aly1ica/fractio11s ro Eb1:rli11e, & pagt 2 1000g 4000g 
for chemical a11aly1ical frac1io11s ta Lio11vil/e. Volume 

See icem (t) in SoaPIGIII 
Speciot To,icity 

SAMPLE ANALYSIS 
Jnstruc1LonL ASTM El963; 

Saa Nccno1ode 
Toxklty 

ASTM E2172 

Sample No. Matrix* Sample Date Sample Time -~~ .... ~-~ ;• · 
-~\:-'i!( . ,:-11 il~~~l ,~~~ -~ll, . .• • : ft~ ~ 1~ •1t,1 

-~-. :·!>~-- l~~I~~1}J -~;~t.l~f!(::~ ~lt~.:;::;;.~ ti~ ~;]f;t~~J}~; t~.;-~~:~1.;_:;:-::~-
J1 1K97 SOIL :5-17-0(c ,,.::;7 I l -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

1~t»PA-00li?r, /!J 
Date/Time c, <t 00 ;tt,~~d By/Stored In Datc/Time 5"·/'i'·Cv These m.vlcs indicate that unless lined out, analytes 10 be included wilh S11on1ium-89,90 -- Total Sr 

SaSoil 

_..:;--{~--(Jv; A - .J L. w.J7,l Al C.(-f?M u-1/J O'l ! lJC 
mn:ilysis fmction. SE&$nlksal 

Received /Jy,s10red In 
A_ 11,ese morks indicate !hat !his is a noo•analysis <Ued 10 properly fonn.11 COC fomi So-.s.,114 

Relinquished By/RenlOvedlt>romQ • " Datcrnme Da1emme Coniact Joan Kessner for any questions. SloSludp 
W • W:,cr 

(I J Particle Siu (Ory Sieve)· 0422; Mobturc Con1en1 - D2216; TOC • 9060; pH (Soil) - 904'; o.o;1 

Relinquished Dy/Rc,novcd From Date/rime Received By/Stored In Da1emme Nit10&en by Kjeldahl • 351.2; Ammonia- 3.S0.3; JC Anions• 300.0; Percent Solids 
A•Alr 
os..on,n1So11o11 
DL>l>Mn Liquidl 

Date/rime Received By/SlOrCd In 
. Date/lime T•T'IIUII 

Relinquished Dy/Removed I'ron1 
f;,>./o~.,o( 

Wl • W1r,c 

~ 
L,,Uquld 

D,11c/I'ime Dale/Time 
V• Vcpeuiol 

Relinquished By/Removed fron, Received By/Stored In l(c<l,h,t 

Relinquished Dy/Rcn1ovcd From Date/rime Received By/Stored In Da1c/Time 

LADORATORY Received Dy Title 
\ 

Du1c/Tlme 

SECTION 

FINAL SAMPLE Dis posol MctJlod Disposed By Datc/Tin'ic, 

~\SPOSITION 

sif EE-011 (08/29/2005) 
-- .. 



Y- \~ ll.P 
Washin2ton Closure Hanford · CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 !Page 1 or 1 · 

Collector Comoanv Cont.act Teleobone No. Pro.led Coordinator 
SL STANKOVICH, M. JOAN KESSNER 37504688 KESSNER, JH Price Code Data Turnaround 

Pr oicct Desienation Samoline Location r'l5J,Jo'- SAFNo. Air Quality D 45 Days 
100 &. 300 Area Component or Lhe RCBRA - Incremental So t99fU+ /{,o7 - H').. RC-OSI 

Ice Chest No. Field Loebook No. I COA Method of Shfument 
EL-1596-1 BESRAS6S20 FBDEX 

Shiooed To Offslte Prooertv No. Bill orLadine/Alr Bill No. 
CH2MHILL A0601S1 SEEOSPC 

POSSIBLE SAMl>LE HAZARDS/REMARKS 

NONE. None No"" 
Preservation 

Type or Container 
GIP PIG 

Special Handling and/or Storage 
Ust! page 3 for original material to Corvallis for MIS preparation and No. or Cont.alner(s) 

I I 

aliquoti11g, page l for radioanalytical fractions to E.berli11e, & page 2 1000g 4000g 
f or clrl!mical aualyrical fract ions to Lio11ville. Volume 

Sec il•m (I) In Soil Plonl 
Special To•ici1y 

SAMPLE ANALYSIS 
lnwuction.s. ASTMEl9~; 

Soi Ncmaiocle 
Tokicity 

AS"IMF:2172 

Sample No. Matrix• Sample Date Sample Time !~ mi--~ ~>ill ~jl''-'\," i~tt~a~ i~~ tli~»ii1i - I ;t~,f2 
J11JT6 SOIL .S-22--0(, '4 I!)')_ I I - o· 

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

~"U/::er,,cr;J/ ~",,,I'.'~ 
Date/rime / S::,Gl ~n:ed By/Stored tn Date/Time !;,· Z-Z· ~ • These mo.ck~ iadicare !hat unless lined ou~ analytes to be included wilh Strontium-119,90 ;_ TD1,il Sr 

S-Soil 

~z.-2-0'- ~ ,:.. / l,J,,1,.,,..,,,,,/ /',Jh,/11 LUU /i; ! </0 
11.11:ilysis fractj011, u .. w ..... 
~. These marks indicate lhar Chis is a non-analysis used to properly fomvt COC fonn SO•SOlid 

IRelinquiMd By/Removed from '' D:llc/Time Received /y/Stotcd In Dare/rime Contact Joan Kessner for any qucstioas. , .. siuo1,. 
WaWa r, 

(I) P:irtic:le Size (Dry Sieve)· 0422; Moistun: Content - D2216; TOC • 9060; pH (Soil) · 904S; 0-011 

Relinquished By/Removed from Date/Time Received By/Stored In Date/J1mc A: Air 
Nilrngen by Kjcldahl • 3S1 :2; Ammonia - 350.3; IC Anions · 300.0; Perc:ent Solids OS.DnaaSOli<k 

D~DnwnU,pdda 

Date/Time Received By/StOJed In Dale/f"unc TaThmt 
Relinquished By/Removed from 'llllaWiJIC 

1::J,1,S94--ce t.-Uquld 
YcYqdll\CII 

Relinqui.!hcd By/Removed From Date/rime ~cceived By/Stoted ID ' Daldlimc X,,00,. 

Relinquished By/Removed From Date/l'imc Received By/Stored ID Date/Tune 

LADORA TORY Received By Tide Dare/Time 

SECTION 

FINAL SAMPLE Disposal Melhod DilposedBy Date/Time 

})~SPOSITION 

B'r·EE·01 1 (08/29/2005) 



Fl 89(£; 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

K:ollcclor 
STANKOVICH. M. 

C0D1J>anv Contact 
JOAN KESSNER 

Telcohonc No. 
375-4688 

Prolect Coordi11ator 
KESSNER.JH Price Code 8L 

Air Quality [J 

Data Turnaround 

Proicct Dcslenalion 
100 & 300 Arc.i Component of the RCBRA - Incremental So 

Sam11line: Location 
· 116-N-3 

SAFNo. 
RC-051 

45 Days 

Ice Chest No. 

Shio11cd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loe:book No. 
EL-1596-1 . 

Offsite Pro11ertv No. 
A060151 

Prcserntion 

Type of Container 

Use page 3Jor nrigi11a/ matt•rial w Corvallis for MIS preparatin11 a11d 
aliq1w1i11g, page I for radioa11aly1ical jraclion.r m Eberli11t, d: pagl! 2 
fnr c·lu!111i,.al a11aiytil't1I Jrac-tim,.r /fJ Litm••ilft!. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

None; 

GIP 

l 

1000g 

I COA 
BESRAS6520 

N-

PIG 

l 

4000g 

Sc,, 11cm (I) in Soil Ploot 
Spcclol To~i<:ity 

lrL<uuctionL ASTM E 1963: 
Soll N<1n:11odc 

ToJlic:hy 
ASTME211l 

Method or Shlomcnt 
GROUND TRANSPORT 

Bill of Ladine/Air Bill No. 
SEEOSPC 

' ~ Sample No. Matrix• Sample Dale Sample Time :·.: .. ·> : ~-: :-, ,_\ 

J11JV2 SOIL 

CIIAIN OF POSSESSION ~ign/Prlnt Na~ A SPECIAL INSTRUCTIONS 
~Rz2':-· -.l!ll-Ui1-~l-te-dl_'!!!J1/_Y-,--•vc_d_"_r_on-,-------0-3-le_m_t_n_1C_/_'7_/..,....D,--.--rt--,e""'ihe' '"",d::.w-~-✓-S!Yh __ d_)..,..,,,,,....~-------t;;{(;--"',,r1,e';;c;-/2--~h---i • ihese marks indicate 11131 unless Uncd OU~ 3Mlytes IO be included with Srronlium-89.90 •• To~~l Sr 

7 h J 1. ,, lt1 I "1 '/ I. 2."" , r an,lysis fraction. 
(_';(, ·' ,,.,. «:/\I\.,"..:,', .:.;.-2.·2...-'),; '[,,{,,(j ' ,<, 'f{l'lrtYU/' .., , .... o ,._ Thesem.irksindic.11clhatlhlsisanon-annlysis11scd10properlyfonnalCOCrorn\ 

RcJinqJishcd By/Removed Fro~, · J ' Dalc/Timc Rcte& By/Stored In I D:iArl'irne / f, '.J.Q Conme1 Jo,n Kessner ror ,ny questions. 

Relinquished By/Removed Fron> 

Relinquished By/Removed r:rom 

Relinquished By/Rcn10vcd From 

Relinquished By/Ren10vcd Fron, 

LABORATORY Received By 

SECTION 

FINAL SAMPLE Dispos•l Method 
tHSPOSITION 

I.\ 

BR'l-EE-011 (08/29/2005) 
I 

Dn1c/Tin,c 

Dale/Time 

DntcfTimc 

Onltrrimc . 

Received By/Stored In 

Received By/Stored In DAtefTime 

Received B y/Storcd In DnlCII'ime 

Received By/S1ored In DntefTirne 

Title 

(l) Particle Size (Dry Sieve) - 0422; Moisture C0111en1 - Dlll6; TOC • 9060; pH (Soil) - 9045; 
Nitrogen by Kjeldahl - 351 .2; Ammonin • 350.3; IC Anions • 300.0; Pen:ent Solid$ 

o,ucfTimc 

Disposed By Dn1efTi1nc 

-/ 

Mnufa • 

S•Sool 
SQdrJU\'cllil 

SO.SuhJ 
Sldl--',c­
w.,"•»cr 
0..01! 
l\irA\f 

OS=Onnn S..•uh 
O~llnlfll.J""idJ 
T•Tt,-: 
\YJ• \V1,­

~Lls'"" 
V•VcJd:afkia 
X•OSh1t 



Fl~~q 
Washin2ton Closure Hanford ·CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-198 !Page 1 of ! 

Collector ComJJanv Contact Teleohone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround 

Proiect Deslenatlon Samolin2 Location SAFNo. Air Quality D 45Days 
100 &. 300 Area Component of the RCBRA - Incremental So BORROW PIT 18 RC-OSI 

Ice Chest No. Field Lo2book No. I COA Method of Shiomeot 
EL-1596-1 BESRAS6S20 GROUND TRANSPORT 

Shioued To Offslte Prooertv No. Bill of Ladlue/Alr Bill No. 
CH2MHILL AOG0lSI SEEOSPC 

POSSmLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None Nooe -

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page J for original material to Corvalli~J'or MIS preparation a11d No. ofContalner(s) 
l I 

a/iq11oti11g, page I fo r radioanalyticalfractio,,s to Eb,u line, &.page 2 1000g 4000g 
fo r chemical a11alyricalfracrio1u to Lionvi/le. Volume 

See ilun (1) ill Soil Plonl 
Special Toxlei!y 

SAMPLE ANALYSIS 
Jmtruc:dons. ASTMEl963; 

Soil Nemo1ode 
Toxicity 

ASTME2Jn 

Sample No. Matrili: • Sample Date Sample Time ~ ~---~• rmr41~ ~-~-~~-""- ~~ft.~tli~ if;,~ttt;~ i~i~1~~'~ ~ -1' ~~~ --~~ 
J11K10 SOIL S-l ~-it ,,,.,co I \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

R,(r~ed B,:;c;i,vcv;m 
Date/Time I~ 0 0 ~:dBy/Storedln ,/ _ Dattll'lme5"-/~~ • These mar.ks iadkate thac unleJs lined out. analytes 10 be included witll Strontium-89,90· .•• TOl~I Sr 

I, DIV'.'i :S,-/1',.-t:)/o '_,,,., //, /J.,, , f' .1)7 Jf/1 J.J.,~, I 7 .• /')/ 
analysis fr:action. 
"- lhe.se marks indicate that lhis 15 a non-a.nalysis used to properly fonmt COC !onn. 

Reli nqui.k/By/Rcrnovcd Fr.;'m bl 

IRelipquished By/Ren10ved From 

Relinquished By/Removed From 

Relinquished By/Remo~ From 

Relinquished By/Removed From 

LABORATORY Received By 

SECTION 

FINAL SAMPLE Dispoial Method 
DISPOSITION , . 

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

Date/Iime Receive"8iy/Stored lo 

Date/Time Received By/Stored In 

Date/Time Received By/Stated In 

D~IC/Timc Received By/Slored In 

Date/Time Received By/Stored In 

Date/lime Conrad Joan Kessner for any questions. 

(I) Parucle Size (Dry Sieve) - D42?; Moisture Content - 02216; TOC - 9060; pH (Soil) - 9045; 
Date/lime Nitrogen by Kjeldahl- 351.2; Ammoaia - 350.3; IC Anions - 300.0; Pcn:ent Solids 

Dare/Time -l'Jc~hc\e So·,\ ,e.st -S-3\-o(,.. 
Datc/l'imc 

'tr-B~:rt4 $rl ,Yfi - u-{ 
Datellimc 

Tille Da1e/11me 

DispOJCdBy DalC/l'imc 

-

t~~1ii~.~Ej~?~t 
-

Malli,c • 

S.SaU 
SE-Scdntw:ftt 

So-solkl 
Sl• Slmlfc 
w. wa1 
O•OA 
A•A:, 
DS•DNm Sdldl 
D(.,,Dnlto!Uqwldl 

T•T1aw 
Wl•Wlpe 
1,,,1.iquid 
V•Vcfdlti• 
>i•<Mhil' 

O; 



r- \--:\- 9{ <K 
Washington Closure Hanford · CHAIN OF CUSTODYiSAMPLE ANALYSIS REQUEST RC-051-192 !Page l of l 

Collector Comuanv Contact Teleuhone No, Pro.iect Coordinator 
SL Data Turnaround ' STANKOVICH, M. JOAN KESSNEJl 375-4688 KESSNER, JH Price Code 

Protect Deslenation Samplln2 Location SAFNo, Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA • lncremenial So BORROW PIT 14 RC-OSI 

Ice Chest No. Field Lorbook No. I COA Method or Shiument 
EL-1596-1 , BESRAS6S20 GROUND TRANSPORT 

Shipped To Ofl'site Propertv No. Bill of Ladine/Alr Bill No. 
CH2MHILL A0601Sl SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Preservatlon 
None Nono 

Type of Container 
GIP P/G 

Special Handling and/or Storage 

Use page 3 for original material to Corvallis/or MIS preparatio11 a11d No. of Container(s) 
I I 

aliquoti11g, page I for radioa11alyticalfractio11s to Eberli11e, &page 2 
for chemical a11a/yticalfrac1io11s to Lio11vi/le. Vol~une 

10001: 4000g 

Soe ilem (I) in $oilPl4nl 
SP""ial Toxicity 

SAMPLE ANALYSIS 
ln,u,,ccic>GL ASTM .El963; 

Soll Nemotode 
To•ici'Y 

A$1ME217? 

Sample No. Matrix• Sample Date SampleTlDle :~p.:• "' ·- -~~ ~*!:~ t~~~~1 t~i~~fii ~tfil~~[f;~ ~lrJ-Jtrt~if I . . ·- ~ ;c ......... -t.::rh 

J11K04 SOIL 5-1; -o<-o \"257 l I ·-

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

R~s~mvcdFrom Da1errime / z_5 7 Ren !3YIStored In Dale/l'ime 5-1~ These m:ub indicale lhnt unless lined 0111, analytes lo be included with SlrODtium-89,90 •• Tollll Sr 
S"5oil 

{JA-r,;'~ GiC ..,, .,,, /2. r .. L .AJr~,nu..1,. .,_ /~o llllalysis .fraction. · se.Sadhncn, s ,-, -f"Y A I),._ lbcse marks Indicate that lhiJ is A IIOll•analysis 11scd to properly ronna1 COC form. S02Sol.i 

Relinqu~hed By/Removed fro 
, Date/Time Received By~tored In Dalc/illllC Cootae1 Joan Kessner Cor any questions. SleSlud,e 

\V• \Yaw 

(I) Panicle Sn:e (Dry Sieve) - D422; Moist= Content • Dl ll 6; TOC • 9060; pH (Soll) • 904S; 0 • 011 

Date/Time Received By/Stored In Da1e/I'ime A•Alr Relinquished By/Removed From Nirn:,gen by Kjeldahl. 3Sl.l; Ammonia . 3S0.3; IC Anions• 300.0; Pen:ent Solids O.S:Dtun1 SolNk 
Dt.s°'"1n uquid& 

Dace/Time Date/I'ime T•TiHUII 
Relinquished By/Remo.ed From Received By/Scored In WiaWJra .. t,,L,qukt 

Relinquished By/Removed From Oatcrrime Received By/S ICRd In 
7:,,-1 ,s,<i -oS Va\ttJeillUGIII 

Datc/Tlme XaOlhcr 

Relinquished By/Removed Ftoin D:lle/I'ime Received By/Stored In Da1e/Timc 

LABORATORY Received By 1ille Dale/lime 

SECTION 

F~ALSAMPLE Disposal Melhod Disposed By Dace/Time 

<.,JISPOSITION 

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



• • 
CH2M HIU 

Applied S<;lencos loborutory 

2300 NW Walnut Blvd 

CorvohlS. OR 

CH2MHILL 
Appll@d Sciences Laboratory 

June 28, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. Fl886 

Dear Emmett Richards: 

97330-3538 

P.O. Box426 

COIVolls.OR 

97339-0426 

Tel 541.752.4271 

Fox 541.752.0276 

On May 23, 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 
setving 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 of73 



CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. F1886 

Sample ID Client Sample ID 
Fl88601 JIIN2 

Date 
Collected 
05/22/2006 

Time 
Collected 

17:06 

-2-
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QC Summary ........................................................................................ .............. .. ..................... . 61 
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' ~ C ~·121t:IJHILL 

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 ofan analyte that has been "tentatively identified" 
and the associated numerical value represents its approximate concentration. 

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

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

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

Inorganic CLP and CLP Like Data Qualifiers 

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

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

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation linut is approximate and may or may not represent the actual limit 
of quantitation neeessary to aecurately and preeisely measure the analyte in the sample. 

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

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of aceeptance 
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 eontrol criteria . The presence or absence of the analyte eannot 
be verified. 

G:\REPORTS\Cl.P Oala Qualilicrs.doc -4 -



AM1\10NIA 
METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: -=E=P-=-A.=....=35"-'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 eriteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No. : .,.__F-"'18,,_.,8,..,,6'---------­

Contract #.: 920842.OTC 

Prime Contractor.: ________ _ 

C. Matrix Spike/Matrix Spike Duplicate{MS/MSD} 

Ill. 

IV. 

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. 

Sampling Equipment: 
None. 

Documentation Exceptions: 
None 

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

Reported by, ¾HI( lA4_ kff(9-, Date:. _ _ &_-----=-(_--_O_~--

Reviewed by: q;;;;;2 ~~ Date:. _ ___.!\~...::._....::~:.::~~--.:._-.,.......:.._'_J-__ _ 

-6-



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664-41-7 

SDG No. : Fl886 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Ammonia-N 

ET060610 - 1J , 04-P1886-W 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.822 

PQL Result 

3 . 08 1.35 

Field Sample ID: 

J11JV2 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F188601 

Date Received: 05/23/06 

Sample Analysis 
Q Units DF .runount Method 

B mg/kg 1 0.6561 G E350 . 3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-8-



CAS No. 

76 64-41 - 7 

SDG No .: Fl886 

Matrix: SOIL 

% Moisture : 0 

Analyte 

Arnmonia-N 

ET060610- 13, 04-Pl88 6 •W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.534 

PQL Result 

2.00 0.604 

Field Sample ID: 

SBl-0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 0606 

Date Received : I I 

Sample Analysis 
Q Units DF Ainount Method 

B mg/kg 1 1 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-9-



QCDATA 
SUMMARY 
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GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl886 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Std Resp Std 

Analyte 1 1 2 

Ammonia- N 0 . 10 167 1.0 

Comments: 

BT060610-1J , o,- Fl886-w 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/06/06 1340 

Concentration Units : mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 7 7 

116 10.0 59.8 100 1.3 

FORM II GEN CHEM E3-5bb-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1886 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Analyte 

Almlonia-N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/06/06 1340 

Concentration Units: mg/L 

curve 

Type r Q 

LNR 0.9991 

11 

ETO6O61O-13 : 0(-Pl886-W FORM II ( Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : Fl886 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Analyte 

Ammonia-N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0606 

Concentration Units:mg/L 

Expected Found %D 

10 9.21 -7.9 

2T06D6l.0 -J.J, o,-nas,-w FORM II- B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl886 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060606NH32 

Concentration Units: mg/kg 

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

Analyte Expected Found to Q Expected Found to Q Expected 

Airrnonia- N l 0.915 -8.5 10 9.41 -5.9 10 

I 

Collllllents: 

ETO6O610 - ll , U-Fl8B6- W FORM II- A GEN CHEM 

Found %0 Q 

10 . 4 3.5 



SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl886 

Analysis Method: E350.3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0606 

Date Analyzed: 06/06/06 

Time Analyzed: 1418 

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

08 

15 

BS1S0606 

JllJV2 

COMMENTS: 

CLIENT 
SAMPLE ID 

£'1'060610-13, 0t-P1886-W 

LAB 
SAMPLE ID 

BS1S0606 

F188601 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/06/06 1413 

06/06/06 1446 

E350.3 

-15-



7 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : F1886 

Analysis Method: E350.3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Ammonia-N 

* Values outside of QC limits 

Comments: 

ET060610-lJ :04-Fl886•W 

Expected 

200 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0606 

Date Analyzed: 06/06/06 

Time Analyzed: 1413 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

184 92.1 75-125 

FORM VII GEN CHEM 

Q 

E350:-'.316-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl886 

Analysis Method: E350.3 

Instrument: NONE 

Analytical Lot ID: 060606NH32 

01 

02 

03 

04 

05 

06 

07 

08 

09 

15 

20 

LEVEL l 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl -0606 

Jl1JV2 

CV3 - 0606 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

Fl88601 

CV3 - 0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/06/06 1340 

06/06/06 1345 

06/06/06 1350 

06/06/06 1355 

06/06/06 1408 

06/06/06 1410 

06/06/06 1413 

06/06/06 1413 

06/06/06 1418 

06/06/06 1446 

06/06/06 1519 

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

ET0606l0 -13 , 04-Pl886-W 
FORM XIV GEN CHEM E350~ 7 -



• CH2MHILL • App6td Scl•nu• Lobotsto,y 

06/10/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analytc Date 

Ammonia 08/05/05 

-

ET06(M/ l).J J:04-F/886-IY 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

2 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: m&lkg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

• 

MDL 

0.534 

- -
.J..O 



ANIONS BY METHOD EPA300.0A 
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CASE NARRATIVE 
ANIONS 

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

Lab Name: CH2M lill.,L Applied Sciences Lab 

Batch No.: .,,_F..:.:18,,_,8=6'-----------­

Contract #.: 920842.OTC 

Base/Command: .. E=L=R .... C..,o.._n...,s ... u=ltt=·n=g,.__ _____ _ Prime Contractor.: ___________ _ 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

III. 

IV. 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

D. Laboratory Control Spikea,,CS) 
All acceptance criteria were met. 

E. Analytical Exception: 
None. 

F. Other: 
None. 

Sampling Equipment: 
None. 

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

,•·:::::::,~/ -.>,---t-cb ~ ; 
Reported by: ~ :sr Date:_=€..,_(_z._t_/._v_t ____ _ 

Reviewed by,=::::::,., ,/- ,A ~ Date: _ _,,,....,/~µ.::::.L.-'-'/2,::.,;b=--------

AFCEE FORM I-1 -20-



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984 - 48-8 

14797 - 55-8 

14797-65-0 

14808- 79-8 

SDG No.: Fl886 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

YLO60'26-l4 : 0-Pl886-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0542 

0.0484 

0.0419 

0.0401 

0. 0720 

PQL Result 

tl.446 0.986 

0.446 0 . 312 

0.446 0.241 

0.446 0.183 

0.446 1.65 

Fiel d Sample ID: 

Jl1JV2 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F188601 

Date Received: 05/23/06 

Sample Analysis 
Q Units DF Alnount Method 

mg/kg _ 1 5.658 G E300.0A 

B mg/kg 1 5.658 G E300 . 0A 

B mg/kg 1 5 . 658 G E300 . 0A 

B mg/kg l 5.658 G E300 . 0A 

mg/kg 1 5.658 G E300.0A 

FORM I GEN CHEM 

Da t e 
Analyzed 

05/31 / 06 

05 /31/06 

05/31/06 

05/31/06 

05/31/06 

-22-



CAS No. 

16887-00-6 

16984-48-8 

14797-55-8 

14797-65-0 

14808-79-8 

SDG No. : F1886 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

'rLO 60626-1'; 48-FlBH-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0607 

0.0543 

0.0469 

0.0449 

0.0806 

PQL Result 

0.500 0 . 500 

0.500 0 . 500 

0.500 0 . 500 

0.500 0.500 

0 . 500 0.500 

Field Sample ID: 

SBl-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0530 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300 . 0A 

u mg/kg 1 5 G E300 . 0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-23-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : Fl886 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

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

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

Chloride 0.020 0 . 0032 0 . 050 0 . 0041 0 .10 0 . 023 0 . 50 0.050 1.0 0 . 11 5.0 0 . 67 10 . 0 1.5 

Fluoride 0 .10 0.0085 0 . 50 0.046 1.0 0 . 13 5.0 0.85 10 . 0 1.8 

Nitrate-N 0 . 020 0 . 0059 0.050 0 . 012 0.10 0.067 0.50 0 . 14 1.0 0 . 32 5.0 1.8 10 . 0 4.1 

Nitrite-N 0.020 0 , 0067 0 . 050 0 . 012 0 . 10 0 . 050 0 . 50 0 . 10 1.0 0 . 25 5.0 1.4 10.0 3.0 

sulfate 0.060 0.0065 0.15 0.014 0 .30 0.059 1.5 0 . 13 3 . 0 0 .2 7 15.0 1.5 30 . 0 3 . 2 

comments: 

-25-
Yl.060626-U , '8-Pl886-W FORM II GEN CHEM E300.0A 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl886 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units: rng/L 

Initial Calibration ID: 300A-013006 

Curve 

Analyte Type r Q 

Chloride LNR 0.9985 

Fluoride LNR 0 . 9988 

Nitrate-N LNR 0.9983 

Nitrite-N LNR 0.9988 

Sulfate LNR 0.9991 

Comments: 

YLO 60626- U , ,8-Pl886-\f FORM II (Part 2) GEN CHEM 



2B- WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1886 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments : 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0130 

Concentration Units:~ 

Expected Found %D 

5 5.06 1. 2 

5 4.57 -8.6 

7.19 7.13 -0.8 

1.13 1. 02 - 9.4 

5 5.14 2.8 

YL06062 6·U r 68-rl886- W FORM II- B GEN CHEM 

Q 

- ?7 -
E3ITTl. 0 



2A- WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl886 

Analysis Method: E300 . 0A 

Instrument Name: .!£9. 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 0S3006Q3 

Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

CCV #1 ID : CVl-0530 CCV #2 ID:CV2-0530 CCV 1t3 ID: 

Analyte Expected 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 

Ni trate-N 5 4.50 - 9.9 2.5 2 . 37 -5 . 3 

Nitrite - N 5 4.91 - 1.8 2.5 2.48 -1.0 

Sul f ate 15 13.7 -8 . 4 7.5 6.88 -8 . 2 

Comments: 

YL060626-U , 48-Fl886-II FORM II-A GEN CHEM 

Found %D 

- ?8 -
E300 .0 

Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No. : F1886 

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 

33 

BS1S0530 

BS2S0530 

BS3S0530 

J11JV2 

COMMENTS: 

CLIENT 
SAMPLE ID 

n.060626 • 1': 48·Fl886•W 

LAB 

SAMPLE ID 

BS1S0530 

BS250530 

BS3S0530 

Fl8860l 

FORM II I GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0508 

8300.0A 
-29-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1886 

Analysis Method : E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water} SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Comments: 

YLD6D626-1' :48-Pl886-W 

Expected 

25 

25 

25 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 1747 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

25.0 99.9 90-110 

24 . 4 97.6 90-110 

26.6 106 90-110 

FORM VII GEN CHEM 

Q 

-30-
E300 . 0 



7 - WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No .: F1886 

.Analysis Method : E300 . 0A 

Initial Cal ID: 300A-013006 

Matrix : (Soil/Water) SOIL 

Instrument : ICQ 

.Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments : 

Yl,06D626-U:, B-P'l 886- W 

Expected 

5 . 65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0530 

Date .Analyzed: 05/30/06 

Time .Analyzed: 1857 

Concentration Units : ~ 

QC Limits 
Found %R %R 

5 . 63 99.6 90-110 

FORM VII GEN CHEM 

Q 

-31-
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1886 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

.Analyte 

Nitrate-N 

* Values outside of QC limits 

Comments: 

YL060626-14, 48 - P1886-W 

Expected 

35.95 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 2008 

Concentration Units:~ 

QC Limits 
Found %R %R 

38.0 106 90-110 

FORM VII GEN CHEM 

Q 

r· 

-32-
E300.0 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1886 

_Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 300A-013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

YL060626-1' , '8-!'1886-ll 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 

FORM XIV GEN CHEM 
-33-

E300.0A 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : Fl886 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 053006Q3 

15 

16 

19 

22 

26 

33 

36 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

JllJV2 

CV2-0530 

COMMENTS: 

YLD6D616- 1' :C8-P1886-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

Fl88601 

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 0508 

05/31/06 0956 

FORM XIV GEN CHEM 
-34-

E300.0A 



• CH2MHILL • App/ltd SeltnclS Ltbortto,y 

06/26/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11101105 

Nitrite-N 11/01/05 

Sulfate 11/01/05 

Chloride 11/01/05 

Fluoride 11/02/0S 

Arnt. 

Spiked 

0.25 

0.2S 

0.75 

0.25 

o.s 

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.S00 0.470 0.490 

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

Instrument ID: ICO 

Concentration Units: ~ 

Std. 

6 7 8 Dev. 

0.225 0.255 0.0149 

0.260 0.265 0.0143 

0.7S0 0.760 0.0256 

0.300 0.330 0.0193 

0.485 0.45S 0.0173 

MDL 
0.0469 

0.0449 

0.0806 

0.0607 

0.0543 

-35-



PERCENT MOISTURE 
ASTMD2216 

-36-



CAS No. 

MOISTURE 

SDG No.: F1886 

Matrix: SOIL 

Analyte 

Moisture 

ET060605-12, '3 - 1"1886-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o.oo 
PQL Result 

o.oo 0.953 

Field Sample ID: 

J11JV2 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl88601 

Date Received: 05/23/06 

Sample Analysis 
Q Units DF Amount Method 

\ 1 11.4132 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-37-



PARTICLE SIZE 
METHOD422 

-38-



Hanford 
Particle Size 

503.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM 6n✓2006 

Lab .J.D. 

F188601 

I 
W CH2MHIU. 
1.0 App/led Sclem::es Group 
I 

Client 
J.D. 

Jl1N2 

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 

55.60 11.08 
136.20 27.15 
96.00 19.14 
79.20 15.79 
116.90 23.31 
17.70 3.53 
501.6 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 
0.00 100.00 
11.08 88.92 
38.24 61.76 
57.38 42.62 
73.17 26.83 
96.47 3.53 
100.00 0.00 

2300NWWalt11.d8lvd. Ca<Va/14 OR 973J0.353B 

P.O. Bo" 428, COIValUs, OR 9733~8 

Tel 541.762.4271 fC1}( 541.752.0276 



pH 
METHOD SW9045C 

-40-



pH 

CAS No. 

SDG No . : Fl886 

Matrix: SOIL 

% Moisture : 1 

Analyte 

pH 

-

ET060605 - ll , 55-Pl886-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

o.oo 8. 27 

Field Sample ID: 

JllJV2 

Lab Name: CH2M HI LL/LAB/CVO 

Lab Sample ID: F188601 

Date Received: 05/23/06 

Sample Analysis 
Q Units OF Amount Method 

pH 1 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-41-



TKN 
METHOD EPA 351.4 

-42-



CASE NARRATIVE 
TKN 

Analytical Method: ~E:::P..:..A.:c3=5=--=l:..:...4.,__ ______ _ 

Lab Name: CH2M lflLL Apt>lied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

Il. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: F-18~8~6 ________ _ 

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. 

III. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the ternis and conditions agreed to by the client and CH2M 
lflLL, 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:_~~--~(/_-_o_.,>-'_ 

Date:_--',--s.'-=--~~l-~ __ ~ __ o_l. __ 

-43-



SAMPLE DATA 
SUMMARY 
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CAS No. 

7727-37-9 

SDG No. : Fl886 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Total Kjeldahl Nitrogen 

ET060610-13 120-F1886-W 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 50.0 

PQL Result 

183 348 

Field Sample ID: 

J11JV2 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl88601 

Date Received: 05/23/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0 . 5513 G E351. 4 

FORM I GEN CHEM 

Date 
Analyzed 

06/05 / 06 

-45-



CAS No. 

7727-37-9 

SDG No.: Fl886 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen 

ET060610-l3 a20 · Pl886-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 27.3 

. 

PQL Result 

100 92.1 

Field Sample ID: 

SBl-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0605 

Date Received: I I 

sample Analysis 
Q Units DF Amount Method 

B rng/kg 1 1 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

06/05/06 

-46-



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1886 

Analysis Method: E351.4 

Instrument Name: NONE · 

Initial Calibration ID: 060506TKN 

Std Resp Std 

Analyte 1 1 2 

Total Kjeldahl Nitrogen 2.0 190 20 . 0 

Comments: 

!:T0606lO- l3 ,20-Fl886-W 

Lab Name : CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/05/06 1600 

Concentration Units: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 

137 200 79 . 3 2000 20.9 

FORM II GEN CHEM 

Std Resp 

7 7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No .: Fl886 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Initial Calibration Date: 06/05/06 1600 

Instrument Na.me : NONE Concentration Units: ~ 

Initial Calibration ID: 060506TKN 

Curve 
Analyte Type r Q 

Total Kjeldahl Nitrogen as~ LNR 0 . 9995 

Comments: 

BTD6D610-13, 2 D-Fl886-ll 
FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SOO No.: Fl886 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 060506TKN 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0605 

Concentration units: rng/L 

Expected Found %D 

Total Kjeldahl Nitrogen as N 28.4 32.1 13 . 2 

Comments: 

l!T0606l0-ll ,20-l'1886- W FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No. : F1886 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 060506TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060506TKN 

Concentration Units: mg/L 

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

Analyte . Expected Found '!ID Q Expected Found '!ID Q Expected 

Kjeldahl Nitrogen as N 20 18.6 -7.1 200 193 -3.6 20 

Comments: 

ET0606l.0-ll :20-Fl.886-W FORM II-A GEN CHEM 

Found io Q 

20.7 3 . 3 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1886 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix: (Soil/Water) ~ 

Instrument: NONE 

Field Sample ID : 

SBl - 0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0605 

Date Analyzed: 06/05/06 

Time Analyzed: 1833 

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

09 

18 

BS1S0605 

J11JV2 

COMMENTS: 

CLIENT 
SAMPLE ID 

l!T060612-18 , 26°1'1886-W 

LAB 
SAMPLE ID 

BS1S0605 

Fl88601 

FORM II I GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/05/06 1824 

06/05/06 1855 

E351. 4 

-52-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

S00 No. : Fl886 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

l!T060610-1J , 20-P1B86-W 

Expected 

1420 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0605 

Date Analyzed: 06/05/06 

Time Analyzed: 1824 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

1610 113 75-125 

FORM VII GEN CHEM 

Q 

E351.-45] -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1886 

Analysis Method: E351 . 4 

Instrument: NONE 

Analytical Lot ID: 060506TKN 

01 

02 

03 

03 

05 

06 

07 

09 

10 

18 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2-0605 

ICV-0605 

BS1S0605 

SBl-0605 

Jl1JV2 

CV3-0605 

COMMENTS: 

ETO 60612-18 , 2 6-P1886 • -W 

CLIENT 
SAMPLE ID 

·-

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2-0605 

ICV-0605 

BS1S0605 

SBl-0605 

F188601 

CV3-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/05/06 1600 

06/05/06 1605 

06/05/06 1610 

06/05/06 1615 

06/05/06 1819 

06/05/06 1819 

06/05/06 1824 

06/05/06" 1824 

06/05/06 1833 

06/05/06 1855 

06/05/06 1903 

FORM XIV GEN CHEM E351.~54-



• CH2MHILL • Applied Scl•ncu Laborwro,y 

06/10/06 

Analytical Method: E35 l .4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

ET0606JO./J:10.F/BBIS-H' 

MDL Study Report 

Amt. Replicates 

Spiked l 2 3 4 5 

100 168 154 161 147 152 

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

Instrument ID: NONE 

Concentration Units: ~ 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 
27.3 

- -

:::>:::> 



TOTAL ORGANIC CARBON 
BYASTME777 

-56 -



CASE NARRATIVE 
TOCSOILS 

Analytical Method: """A""'S"""T=M-=-=E'---7"-7'-'7 _____ _ _ Batch No. : F"--=-'18=8=6 ________ _ 

Lab Name: CH2M IIlLL 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. 

Contract#: 920842.OTC 

Prime Contractor: ________ _ 

C. Matrix Spike/Matrix Spike Dup1icate(MS/MSD) 

III. 

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. 

Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the teIDJS 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: _ ____;"-~~-~1-o=f.,.....__ __ _ 

Date: 

-57-

-- --- --- --- - - - --- - --- -------- -~ 
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CAS No. 

TOC 

SDG No.: Fl886 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

01!060609-15 : 48-1'1886-1'1 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

79.2 

PQL Result 

227 3120 

Field Sample ID: 

J11JV2 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F188601 

Date Received : 05/23/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg l 0.4414 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-59-



CAS No. 

TOC 

SDG No.: F1886 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DH060609-15 : 48-Fl886-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

100 100 

Field Sample ID: 

SBl-06O8 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0608 

Date Received: I I 

sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-60-



QC SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

Total 

SDG No.: Fl886 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Std Resp Std 

Analyte 1 1 2 

Organic Carbon 100 737000 200 

Comments: 

DH060609 - 15 : 48-Fl886-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 s s 6 6 7 7 

1600000 1000 6840000 4000 2. 48E+7 8000 4 . 79E+7 

FORM II GEN CHEM As™762, 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1886 

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 

DK060609-lS :48-F1886-W 
FORM II (Part 2) GEN CHEM 



GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1886 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Analyte 

Total Organic Carbon 

Comments: 

OH060609 •l5 , 48·f'1886·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-)64,-



To t al 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION · DATA 

S00 No.: Fl886 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060806TOCS1 

Concentration Units: mg/kg 

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

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

Organic Carbon 4000 4080 1.9 4000 4460 11.5 

Corranents: 

DH060609-15: 48-f'l.886-W FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl886 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Field Sample ID : 

SBl-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID : SBl-0608 

Date Analyzed: 06/08/06 

Time Analyzed: 1656 

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

02 

11 

BS1S0608 

Jl1JV2 

COMMENTS: 

CLIENT 
SAMPLE ID 

DH060609 • 15 , 48·1"l886·W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0608 06/08/06 0944 

Fl8860l 06/08/06 1701 

FORM I II GEN CHEM ASTM E777 
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GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl886 

Analysis Method: ASTM E777 

Initial Cal ID: 101405S1 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

DH060609 - 1S : 48-F1886 - W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0608 

Date Analyzed : 06/08/06 

Time Analyzed: 0944 

Concentration Units:~ 

QC Limits 
Found %R %R 

9570 108 75-125 

FORM VII GEN CHEM 

Q 

ASTM E77,P 7 -



GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1886 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

05 

06 

Q7 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

DH060609-15 , '8-Pl.886-W 

CLIENT 
SAMPLE ID 

LAB 

SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

Lab Name : CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

10/14/05 1148 

10/14/05 1158 

10/14/05 1208 

10/14/05 1218 

10/14/05 1228 

10/14/05 1252 

FORM XIV GEN CHEM ASTM E7T768-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1886 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical Lot ID: 060806TOCS1 

01 
02 
03 

11 

15 

CVl-0608 
BS1S0608 
SBl-0608 

Jl1JV2 

CV2-0608 

COMMENTS: 

DHO 60609-15: 48-Fl886-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl - 0608 

BS1S0608 
SBl-0608 
F188601 
CV2-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code : CVO 

DATE TIME 
ANALYZED ANALYZED 

06/08/06 0930 
06/08/06 0944 
06/08/06 1656 
06/08/06 1701 
06/08/06 1733 

FORM XIV GEN CHEM ASTM E77..P 9 -



• CH2MHILL • 
06/09/06 

Analytical Method: AS1M E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

DH060609-IJ:48-FIB!6-W 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

140 31.0 14.4 8.89 29.4 32.4 

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

Instrument ID: TOC Skalar 

Concentration Units: mglkg 

Std. 

6 7 8 Dev. 

27.1 6.37 II.I 

MDL 
35.0 

...., "' -



CHAIN OF CUSTODY/SIDPPING DOCUMENTS 
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F/83'0 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-150 11':lgc l of l 

!Collector 
STANKOVICH, M. 

IProiect Deshmalion 
100 & 300 Area Component of the RCBRA - Incremental So 

Ice Chest No. 

Shiooed To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Collll)anv Contact 
JOAN KESSNER 

Samoline Location 
I 16-N-3 

Field Loebook No. 
EL-1596-1 

Offsite Prooertv No. 
A06015I 

Preserntion 

Type of Container 

Use page 3/or original material ro Corvallis/or MIS preparation {1J1d 

aliq11oti11g, page 1 for radioa11alyricalfracrions to Eberline, & page 2 
for chemical a11aiy1ica/fractions 10 Lionvi/le. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix" Sample Date Sample Time 

Teleohone No. 
375-4688 

I COA 
BESRAS6520 

None 

GIP 

I 

1000g 

S<eilcm(l) in 
Special 

lmtructioru. 

None 

PIG 

I 

4000g 

Soil Plant 
Toxicrty 

ASTM El963; 
Soil Ncma1odc 

Toxidty 
ASTME217l 

Proiect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Price Code SL 

Air Quality O 

Method of Shioment 
GROUND TRANSPORT 

Bill of La dine/ Air Bill No. 
SEEOSPC 

Data Turnaround 

45 Days 

J11JV2 SOIL ' ' -I 

CHAIN OF POSSESSION Jiigo/Print Na~ - SPECIAL INSTRUCTIONS 
Rzj~~hcd ~y~ved From-.- Date/firm /7 / t) R.s{e_6,d, ~~d I/ ff__, 

1 
nAI'>, • -p::_1;rfirj,e 

1 
_ I • These marks iodicale !hat unless lined oul, analytes lo be included wilh Strontium-89,90 •- Tola! Sr 

a.A- '4rl I\) luvv..,., <-2?-r. fJ/tl{.ffe(f/):J((,/J//'lfflr/1/J~/1'{//')(JJ amlysisfractioo. 
~- These 111.lTl:s indicate that lhis is a non-aMlysis used to properly fonmt COC fonn 

Relinqdished By/Removed Frei I Date/Time Rece# By/Slorcd In I D~i,n; / /·'.JO Contacl Joan Ke.ssner for any questions. 

f--------------
0
-a-lc/f-ime-----+-------------

0
-a-lc/f_ime ____ --l (I) Particle Siz.e (Dry Sieve) - D422; Moisture Conlent • D22l6; TOC • 9060; pH (Soil) . 9045; 

Relinquished By/Removed From Received By/Slored In Nitrogen by Kjeldahl - 351.2; Anvnonia - 350.3; IC Anions - 300.0; Pcrcclll Solids 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABO RA TORY Received By 

SECTION 

FINAL SAMPLE Disposal Melhod 

~SPOSITION 

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

Date/Tim:: 

Date/Time 

Da1c/fime 

Received By/Stored In Date/Time 

Received By/Slorcd In Dalc/fimc 

Received By/Stored In Date/Time 

Title Dalc/fimc 

Disposed By Datc/fimi, 

Matrix• 

SOz.Solid 
Sl•SI .... 
W i; WIUr 

~iJ 
A•Air 
!ls-Drum Solids 
llL;,llntm Uq,,ldS 
T=Ti~ 
Wt,,W;pe 

L=Uquid 
V:::Vqdcalim 

X=Oohcr 



• CH2MHILL 
• ..Analytical SeNices 

Sample Receipt Record 

VERIFICATION OF SAMPLE CONDITIO (verify all items)• HD= Client Hand delivered Samples 

Observation YES NO 
Radiological Screening for AFCEE ..><... 
Were custody seals intact and on the outside of the cooler? , '><' 

If yes, Where? Front Rear Lt Side Rt Side J ... H_j 
Type of packing material: Ice Blue Ice Bubble wrap 1-1-1~ 
Was the Chain of Custody inside the cooler? .><-.. 
Was the Chain of Custody properly filled out? >'--
Were the sample containers in good condition? >< 
Containers supplied by ASL? .><-
Any sample with < 1/2 holding time remaining? If so contact LPM X 
Was there Ice in the cooler? Enter temp. C /UH' 
All voes free of air bubbles ? AJl-f-
VERIFICATION OF SAMPLE PRESERVATION 

Other (specify) 

Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH NIA 
No pH <2 <2 pH <2 pH >12 <2 <2 (sollslunpras) 

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 ~c/if; ~ VERIFICATIONS PERFORMED BY 

· 5/__2/;J& /1(10 - rJ 
I 6a1emme 

Page 1 

Dale/Time 

-73 -
G:\QAQC\FORMS\SMPLRCVG\RECPTRCD.XLS 



VersionCo, LabName SDG FieldlD NativelD QAQCTyp1 LRType Matrix LabSamplE AnalysisM1 Extraction! SampleDa Sample Tin ReceiveDa ExtractDat, ExtractTim Analysis 0, Analysis Ti, PercentSo LabLotCtl t- CAS ParamlD Analyte Result 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 ASTM E77 NONE 5/22/2006 17:06 5/23/2006 6/8/2006 17:01 99.05 TOC TOC Total Orga 3120 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 E350.3 METHOD 5/22/2006 17:06 5/23/2006 6/6/2006 14:46 6/6/2006 14:46 99.05 SB1-0606 7664-41 -7 NH3N Ammonia-I 1.35 
4.00EPAC CHMC F1886 J11JV2 J11 JV2 N SOIL F188601 E351.4 METHOD 5/22/2006 17:06 5/23/2006 6/5/2006 18:55 6/5/2006 18:55 99.05 SB1 -0605 7727-37-9 KN Total Kjeld 348 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 E300.0A METHOD 5/22/2006 17:06 5/23/2006 5/31 /2006 5:08 5/31/2006 5:08 99 .05 SB1-0530 16887-00-1 CL Chloride 0.986 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 E300.0A METHOD 5/22/2006 17: 06 5/23/2006 5/31/2006 5:08 5/31/2006 5:08 99.05 SB1 -0530 16984-48-1 F Fluoride 0.312 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 E300.0A METHOD 5/22/2006 17:06 5/23/2006 5/31/2006 5:08 5/31/2006 5:08 99.05 SB1-0530 14797-55-1 NO3N Nitrate-N 0.241 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 E300.0A METHOD 5/22/2006 17:06 5/23/2006 5/31/2006 5:08 5/31/2006 5:08 99 .05 SB1 -0530 14797-65-< NO2N Nitrite-N 0.183 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 E300.0A METHOD 5/22/2006 17:06 5/23/2006 5/31/2006 5:08 5/31/2006 5:08 99.05 SB1 -0530 14808-79-ISO4 Sulfate 1.65 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 ASTM 022 NONE 5/22/2006 17:06 5/23/2006 6/2/2006 14:17 99.05 MOISTURI MOIST Moisture 0.953 
4.00EPAC CHMC F1886 J11JV2 J11JV2 N SOIL F188601 SW9045C METHOD 5/22/2006 17:06 5/23/2006 6/2/2006 15:09 6/2/2006 15:09 99.05 SB1-0602 pH PH pH 8.27 
4.00EPAC CHMC F1886 BS 1 S0530 BS 1 S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1 -0530 16887-00-E CL Chloride 25 
4.00EPAC CHMC F1886 BS1 S0530 BS1 S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16984-48-1 F Fluoride 24.4 
4.00EPAC CHMC F1886 BS1 S0530 BS1 S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 14808-79-1 SO4 Sulfate 26.6 
4.00EPAC CHMC F1886 BS 1 ~0605 BS 1 S0605 BS SOIL BS1 S0605 E351.4 METHOD 6/5/2006 18:24 6/5/2006 18:24 100 SB1 -0605 7727-37-9 KN Total Kjeld 1610 
4.00EPAC CHMC F1886 BS 1 S0606 BS1 S0606 BS SOIL BS1S0606 E350.3 METHOD 6/6/2006 14:13 6/6/2006 14:13 100 SB1 -0606 7664-41 -7 NH3N Ammonia-I 184 
4.00EPAC CHMC F1886 BS1 S0608 BS1S0608 BS SOIL BS1 S0608 ASTM E77 NONE 6/8/2006 9:44 100 TOC TOC Total Orga 9570 
4.00EPAC CHMC F1886 BS2S0530 BS2S0530 BS SOIL BS2S0530 E300.0A METHOD 5/30/2006 18:57 5/30/2006 18:57 100 SB1 -0530 14797-65-< NO2N Nitrite-N 5.63 
4.00EPAC CHMC F1886 BS3S0530 BS3S0530 BS SOIL BS3S0530 E300.0A METHOD 5/30/2006 20:08 5/30/2006 20:08 100 SB1-0530 14797-55-INO3N Nitrate-N 38 
4.00EPAC CHMC F1886 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-E CL Chloride 0.5 
4.00EPAC CHMC F1886 SB1 -0530 SB1 -0530 LB SOIL SB1 -0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 1 00 SB 1-0530 16984-48-IF Fluoride 0.5 
4.00EPAC CHMC F1886 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 F1886 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-< NO2N Nitrite-N 0.5 
4.00EPAC CHMC F1886 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-ISO4 Sulfate 0.5 
4.00EPAC CHMC F1886 SB1 -0605 SB1-0605 LB SOIL SB1 -0605 E351.4 METHOD 6/5/2006 18:33 6/5/2006 18:33 100 SB1-0605 7727-37-9 KN Total Kjeld 92.1 
4.00EPAC CHMC F1886 SB1 -0606 SB1 -0606 LB SOIL SB1 -0606 E350.3 METHOD 6/6/2006 14:18 6/6/2006 14:18 100 SB1 -0606 7664-41 -7 NH3N Ammonia-I 0.604 
4.00EPAC CHMC F1886 SB1 -0608 SB1-0608 LB SOIL SB1 -0608 ASTM E77 NONE 6/8/2006 16:56 100 TOC TOC Total Orga 100 

,t 



ExpectedV Units Dilution MDL RL Lab9ualifi1 Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjus1 RLAdjuste, SampleDe: LeachMett LeachDate Leach Time Leachlot Analysislo CalReflD 
MG/KG 1 79.2 227 N D = 79.2 227 J11JV2 NONE S81-0608 101405S1 
MG/KG 1 0.814 3.05 B N D J 0.822 3.08 J11JV2 NONE 060606NH 060606NH32 
MG/KG 1 49.5 181 N D = 50 183 J11JV2 NONE 060506KN 060506TKN 
MG/KG 1 0.0537 0.442 N D = 0.0542 0.446 J11 JV2 NONE 053006Q3 300A-013006 
MG/KG 1 0.048 0.442 B N D J 0.0484 0.446 J11JV2 NONE 053006Q3 300A-013006 
MG/KG 1 0.0415 0.442 B N D J 0.0419 0.446 J11 JV2 NONE 053006Q3 300A-013006 
MG/KG 1 0.0397 0.442 B N D J 0.0401 0.446 J11JV2 NONE 053006Q3 300A-013006 
MG/KG 0.0713 0.442 N D 0.072 0.446 J11JV2 NONE 053006Q3 300A-013006 
PERCENT 0 0 N D = 0 0 J11JV2 NONE 060206MC NONE 
PH UNITS 0 0 N D = 0 0 J11JV2 NONE 060206PH NONE 

25 MG/KG 0.0607 0.5 I N 99.9 90 110 D = 0.0607 0.5 NONE 053006Q3 300A-013006 
25 MG/KG t 0.0543 0.5 I N 97.6 90 110 D = 0.0543 0.5 NONE 053006Q3 300A-013006 
25 MG/KG 1 0.0806 0.5 N 106 90 110 D = 0.0806 0.5 NONE 053006Q3 300A-013006 

1420 MG/KG 1 27.3 100 N 113 75 125 D = 27.3 100 NONE 060506KN 060506TKN 
200 MG/KG 1 0.534 2 N 92.1 75 125 D 0.534 2 NONE 060606NH 060606NH32 

8840 MG/KG 1 72 .1 206 N 108 75 125 D 72 .1 206 NONE S81-0608 101405S1 
5.65 MG/KG 1 0.0449 0.5 N 99.6 90 110 D = 0.0449 0.5 NONE 053006Q3 300A-013006 

36 MG/KG 1 0.0469 0.5 N 106 90 110 D 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0607 0.5 U N D u 0.0607 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0543 0.5 U N D u 0.0543 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0469 0.5 U N D u 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0449 0.5 U N D u 0.0449 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 0.0806 0.5 U N D u 0.0806 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 1 27.3 100 B N D J 27.3 100 NONE 060506KN 060506TKN 
0 MG/KG 0.534 2B N D J 0.534 2 NONE 060606NH 060606NH32 
0 MG/KG 35 100 U N D u 35 100 NONE S81-0608 101405S1 
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INTRODUCTION 

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

METHODS AND MATERIALS 

TEST METHODS 

The chronic test methods were performed according to: Standard Guide for Conducting 
Terrestrial Plant Toxicity Tests, 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. 
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SAMPLE COLLECTION 

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

SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

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

JllKI0 05/16/2006 BORROW PIT 18 BG1607-01 F1779 
JllK04 05/17/2006 BORROW PIT 14 BG1607-02 F1788 

.J11K97 05/17/2006 McGEE RANCH BG1607-03 F1793 
J11JT6 05/22/2006 1607-42 BG1607-04 F1816 
J11JV2 05/22/2006 116-N-3 BG1607-05 F1886 
J11K22 05/23/2006 600-23 BG1607-06 F1827 
Jlllli7 05/29/2006 UPPER RIP ARIAN #11 BG1607-07 F1852 
Jl1K16 05/29/2006 BORROW PIT 24 BG1607-08 F-1853 
Jl1K79 05/30/2006 VERNITA UPRIVER ON SOUTH BG1607-09 F1859 

SIDE 
J11JY8 05/30/2006 BORROWPIT9 BG1607-10 F1863 
Jl-lJX0 06/05/2006 300-44/618-4 BG1607-11 F1901 
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SAMPLE PREPARATION . 

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

TEST INITIATION 

Tests were initiated by the planting of 10 seeds in each test chamber. Seeds were planted 1 ½ 
times the seeds diameter (approx. 2 mm) and covered gently with 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 termination by placing approximately 30 g of soil into a 
specimen cup, adding 100 ml of hydration water, and mixing. 

TEST TERMINATION 

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

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

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

For each test chamber, the following endpoints were calculated: 

• 14 Day Post-Germination Survival(%) 

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

• Average Above Ground Shoot Mass (Wet) 

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

• Average Above Ground Shoot Mass (Dry) 

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

• Average Root Mass (Wet) 

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

• Average Root Mass (Dry) 

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

• Average Total Mass (Wet) 

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

• Average Total Mass (Dry) 

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

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

divided by the number of seedlings germinated) 

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

divided by the number of seedlings germinated) 

Statistical analysis for each endpoint listed comprised of entering the data obtained from each 
replicate chamber of a test soil and comparing the result to the data from the replicate 
chambers of the laboratory control. Comparisons were made as a single tailed t-test, 
evaluating for statistically significant reductions from the control value, using CETIS version 
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality 
of variance or normality necessary for Equal Variance t Two-Sample test was not met, the 
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used. 
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RESULTS AND DISCUSSION 

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

The results for sample Jl lKlO indicated a statistica11y 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 statistica11y 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 J11K97 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 1IT6 indicated a statistically significant reduction in germination, 
average stem height, average root length, average above ground shoot mass (wet), average 
above ground shoot mas·s (dry), average root mass (wet), average root mass (dry), average 
total mass (shoots+ roots, wet), and average total mass (shoots+ roots, dry) when compared 
to the laboratory control. 

The results for sample Jl 1JV2 indicated a statistically significant reduction in germination, 
average root length, average above ground shoot 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 Jl!K.22 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 Jl!K.22 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 t roots, dry) when compared to the 
laboratory control. 

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

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

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

The results for sample Jl lJXO indicated a statistically significant reduction in average root 
length, average above ground shoot mass (wet), average above ground shoot mass (dry), 
average root mass (dry), average total mass (shoots + roots, wet), and average total mass 
(shoots + roots, dry) when compared to the laboratory control. 
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Tab!• 2: Blu•grass Chronic TUI Rosul ls tor Washlnglon 
E, 11111,ocally •lonl~ dtf(orera from llb OOFllml by UM ~ Equll Varl""°9 t ~SamJi• Teri 

ur• Hanford 

NI k'ldlc:IIH • l'IC" •l•lt.lk:ally a)qn/llCM! resull; 1• lncUcltta eltlitUc•ty 1lginlnc:anl 11 ll'ph• fp)• 0.06." -, ll"ldtcat61 M llat11tkll lftl per1Clffl1ed. "- ·-· 81uegrau !ljg"""""Y Sig...rocara,y Slprilloonlly _,,, SIQnif'dnlly _,,, SIOnffanUy 

Lob IO: 
'Hdoy dlfl..,.. IIIU- - 111_... dlllennl G""'nd diff'nnl °'"""" ditrar.nl A....,.Rml 

SOm~eM.lmber: c.mlna\on oomp,Al'9Clfo A-- CO~(o AvwageJl:lol --lo ShoolMan c:ompa'lldto -~ oomp.-edlo Mu, 
Erdpolfll UbC.C,rhol? Slom HelQl'II 1.AbCooltol? Lanatn LIDC0<1lol? (Woll 1.AbContn,1? {Ory) L11b Conlrd? (Wot) 

1%1 '"""' tmml ,_, (mel ,_, 
TMII /nlllallld o"JUNI 7 200e 

Laboratory Control 96 - 77.6 - 103.0 - 24.4 - 4.41 - 16.7 
BG1607-01 J11K10 96 ns 65.6 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 78 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 J11K22 100 ns 59.1 Es 48.6 Es 11 .7 Es 1.53 Es 10.9 
BG1607-07 J11 JH7 96 ns 55.6 Es 51.2 Es 14.4 Es 1.75 Es 12.4 
BG1607-08 J11K16 80 Es 61.6 Es 51.5 Es 15.6 Es 2.29 Es 9.5 
BG1607-09 J11K79 88 ns 61.3 Es 54.7 Es 14.0 Es 1.92 Es 11.7 
BG1807-10 J11JY8 80 ns 63.1 E" 73.0 Es 13.8 Es 2.34 E" 10.0 
BG1607-11 J11JXO 92 ns 70.0 ns 70.7 Es 16.4 Es. 2.58 Es 15.0 

,'\V0f90• ,. ..... 
Slgn//lcalily $,lgnll'lc.anly Tol .. Mus Signlfbnly TolalMUI 51gn1r.,.,,.,, 

dit'f.vnl Av.1110Rool dil1erenl (Shoott. OM.,... ,~ .. .,,_ 
compwedlo ...... 

__ ,. 
Roots) annpared' to Rooto) mm,-.tlo 

1.AbConln,t? {Or/) Lob Con!MI? (Wot) Lll>Con••l? {Dry) uoeon•o11 
•=• ,_, ,-, 

- 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 0.64 ns 22.5 Es 2.37 El 
Es 0.45 Es 26,8 Es 2.21 Es 
Es 0.50 Es 25.0 Es 2.78 Es 
Es 0.73 Es 25.6· Es 2.65 Es 
Es 0.57 Es 23.8 E' 2.91 Es 
Es 0.64 Es 31.4 Es 3.42 Es 



CERTIFICATION STA TE1\.1ENT 

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 fol?l?'-: -:;::1"(J-"C<..-c..-~ 

----------
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APPENDIX A 
RAW DATA SHEETS 
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Cient Washlnglarl C1osUNI Hanlcnl Pn>!oct 

Dayo

1L Day\2 N;;r Oay14~ Day16 N°(f Day\9-fil 

TaslSlartDafa: June7. 2006 7-6-«.. 

Day21~ Day23_£ir2.._ Day___ Oay°W !l,o-

Bioassay Lab ID: BG rbo,,(;,< Sample No: "Jtlc.(. JO 

# seeds germinated 

Emeroence 

CONC. REPUC\lE 12days 14 days 16 days 19days 21 days 23days · - a1181 Blier . .,., afler aftet 
planing planing plan~ng planllng planting planting 

A ~ 4 l...J y 4 
Control 8 (I) ln VJ (o f; 

C -, --J 7 1' (p 
D -~~ 5 s 5 f:" 
E 1-f ~ \o w ~ 

14-011y• PoaC-Emargance: Desafl,e &h::la\ appe~ 

RepbleA / I~ Gi I n, Gi kJ/1 a shoot J 2 :("le-d. C:n 
Rep11ca1ea 3 lj l7l P /me. d Gt , /,,..,e J Gi ,.,, / I e, 3k<tot 
ReptlcalaC :? / 5 @, 1 3 ()?e..cl Ul 
Repllcafa D '2 ) 7 (n C 2- tl112 J. 6, p / s n, B 
Replloo le e 2 ".11<>d fu W / I (?, r\\»>:t , • 

lndlvklual height ol eac:J, .-ring 

(above ground) 

MaOS<Jnl Shool Weigh~ 

Tolal mass of all seedUogs 

(above ground) 

D- n:,ol o,ppoaranc:a: 

Replloala A 

Rep!Ql8B 

Raplo:a&eC 

ReplloaleD 

RepkO!eE 

Measune Rool tenglh: 

Individual longlh ol lho longell n:,ot 

rrom each seedlr,g 

J,faasure Root Weight 

Toi.al mass of all IOO!S from all seedlings 

pH 

7.0AYS POST- 14-0AYS POST• 

~GEHCE ~GENCE FINAl days after ( days after INITW. (Cl 14.iay.Post. ZI J>lariting) pl.nting) IC planting) 
E11M1111once) 

L./ L/ 
fo-<;~ s-
7~~ s- 8.8 

·7,; 

s- $' 
fn -7,:::- S'" 

IMI 

mm 

mm 

mm 

mm 

""" 
mm 

mm 

mm 

mm 

_ _ ________ _;._ _______________ ~· -'-_3-



CETIS Test Summary 
j Plant Bioassay - Chronic 

Test No: 15-2916-1027 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: 05 Jul-06 Oil Water: 

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

Sample No: 05-2474-4754 Code: 

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

Receive Date: Source: 

Sample Age: 21d Bh Station: 

Comments: J11K10 

Comparison Summary 

Analysis Endpoint NOEL 

09-7274-7276 % Germination 100 

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

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

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

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

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

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-01 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 

100 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 2:09 PM 

14-0075-2468IB 160701 psc Test Link: 

CH2M HIii I 
Duration: 28d Oh 

Species: Poa sandbergii 

Source: 

Client: 
Project: 

PMSD Method 

11 .51% Wilcoxon Rank Sum Two-Sample 

13.73% Equal Variance t Two-Sample 

21 .91% Equal Variance t Tw~Sample 

32.14% Equal Variance t Two-Sample 

30.76% Equal Variance t Tw~Sample 

33.42% Equal Variance t Tw~Sample 

26.35% Equal Variance t Tw~Sample 

31 .81% Equal Variance t Two-Sample 

29.18% Equal Variance t Two-Sample 

Analyst: 1:r- -14-
Approval: __ _ 

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



CETIS Test Summary 
o/e Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 o.96000 0.80000 

100 5 0.96000 0.80000 

Average Height {mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artiflclal SoiUS 5 77.84 69 

100 5 65.84 54.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artllicial Soll/$ 5 102.96 85.6 

100 5 66.640 49 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382. 17.277 

100 5 16.490 11.018 

Average AG Wt (Dry, mg) Summary 

Conc-0/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.69700 1.67000 

Average Root Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 16.081 7.6540 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.93560 0.55000 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SolVS 5 43.060 29.633 

100 5 32.571 , 1s:068 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.63260 2.38801 

000-092-101 -1 

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 
32776 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™ v1.1.2revl 

Report Date: 
Test Link: 

SD CV 
0.08944 9.32% 
0.08944 9 .32% 

SD CV 
8.5034 10.92% 
9.6327 14.63% 

SD CV 
16.880 16.40% 

21.229 31.86% 

SD CV 
7.2226 29.62% 
6.0541 36.71% 

so · CV 
1.38143 31.35% 

0.86559 32.09% 

SD CV 

4.9922 26.73% 
5.6049 34.86% 

SD CV 

0.20288 18.58% 
028033 29.96% 

SD CV 

12.004 27.88% 
11 .281 34.64% 

SD CV 
1.56382 28.44% 
1.13012 31.11% 

Analyst: 'b-

Page 2of 3 

19 Jul-06 2:09 PM 

14-0075-2468/8160701 psc 

Approval: __ -_l_S -



CETIS Test Summary 
•,<, Gennination Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

o Artificial Soil/S 1.00000 1.00000 0.80000 

100 0.80000· 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

o Artificial Soil/S 69.6 86.4000 69 

100 66.8000 76.6 73.6 

Average Length {mm} Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soif/S 85.6 11"1.800 88.8000 

100 99.8000 50.4000 75 

Average AG Wt {Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artifici~I SoiVS 17.97 32.7760 17.2775 

100 15.68 25.756 18;584 

Average AG Wt (Dry, mg} Detail 

Cone-¾ Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 3.21500 3.39399 3.36799 

Average Root Wt. {Wet, mg} Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial SolVS 14.658 24.3600 12.3550 

100 16.935 22.654 18.84 

Average Root Wt. (Dry, mg) Detail 

Cone-o/o Control Type Rep1 Rep2 Rep3 

0 Artificial SoiVS 0.87400 1.33799 0.89502 

100 1.19998 1.07000 1.12600 

Average Total Wt {Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial SoiVS 32.628 57.1360 29.6325 

100 32.615 48.41 37 .424 

Average Total Wt (Dry, mg} Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial SoiVS 3.98799 7.03599 4.24252 

100 4.41498 4.46399 4.49399 

000-092-101-1 

Rep4 Rep5 
1.00000 1.00000 

1.00000 • 1.00000 

Rep4 Rep5 
86.2 78 

57.6 54.6 

Rep4 Rep5 
126.6 102 

59 49 

Rep4 Rep 5 

31 .0360 22.8520 

.11.018 11.4140 

Rep4 Rep 5 
. 6.08000 3.79600 

1.67000 1.83801 

Rep4 Rep 5 

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/B 160701 psc 

-16-
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CETIS Analysis Detail 
I Plant Bioassay - Chronlc 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons · 

Control vs Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 27.5 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0 0 1 

EJTor 0.0907326 0.011342 8 

Tola! 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 

Comparlsons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:09 PM 

0S-727 4-7276/B 160701 psc 

CH2M HIii I 
Date Analyzed Version 

18 Jul-0610:48 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 11.51% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-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 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 

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

Endpoint Analysis Type 

Average Height(mm) Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 2.08833 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 360 360 1 

Error 660.384 82.548 8 

Total 1020.38403 442.54800 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.28323 

Distribution Shapiro-Wilk W 0.86502 

Sample Link Control Link 

14-0075-2468 14-007 5-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0351 10.6854 

F Statistic P-Value 
4.36 0.07020 

Critical P-Value 

23.15450 0.81488 

0.08742 

Comparisons: 

Report Date: 
Analysls: 

Date Analyzed 

Page2or 9 

19 Jul-06 2:09 PM 

17-8375-3931/B160701psc 

CH2M Hill I 
Version 

1 B Jul-06 10:48 AM CETISv1 .1.2 · 

Toxic Units ChV PMSD 
NIA 13.73% 

Decislon(0.05) 

Significant Effect 

Declsion(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! 
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 2.99433 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 3297.856 3297.856 1 

Error 2942.544 367.818 8 

Total 6240.40015 3665.674 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.58165 

Distribution Shapiro-Wilk W 0.88536 

Sample Link Control Link 
14-007~2468 14-007~2468 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.00B6 22.5556 

F Statistic P-Value 

8.97 0.01722 

Critical P-Value 

23.15450 0.66777 

0.15028 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:09 PM 

09-4434-8220/8160701 psc 

.CH2M HIii I 
Version 

18 Jul-06 10:48 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 Transfonned Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

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

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic -Critical 

Artificial Soil/Sedi 100 1.87248 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 155.7055 155.7055 1 
Error 355.2716 44.40895 8 

Total 510.977097 200.1 1447 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42328 

Distribution Shapiro-Wilk W 0.88894 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0490 7.83741 

F Statistic P-Value 

3.51 0.09803 

Critical P-Value 

23.15450 0.74066 

0.16496 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

19 Jul-06 2:09 PM 

12-2358-3328/B160701 psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 32.14% 

Declsion(0.05) · 

Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial 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 AG WI (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Var1ance t Two-Sample C > T Untransfonned 

Group Comparisons 

.Control vs Cone-% Statistic Critical 

Artifi cial 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-{)075-2468 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 5of 9 

19 Jul-06 2:09 PM 
05-1082-0854/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 30.76% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsbibution 

Data Summary Original Data Transformed Data 

Cone-"/• Control Type Count Mean Minimum Maximum so Mean Minimum Maximum SD 

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.381 43 

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

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 0.77374 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 16.86363 16.86363 1 

Error 225.3494 28.16868 8 

Total 242.213041 45.032307 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.26053 

Distribution Shapiro-Wilk W 0.94704 

Sample Link Control Link 

14--0075-2468 14-0075-2468 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2307 624196 

F Statistic -P-Value 

0.60 0.46134 

Critical P-Value 

23.15450 0.82789 

0.63359 

Comparisons: 

Report Date: 

Analysis: 

Page 6of 9 

19 Jul-06 2:09 PM 

17-8788-1143/8160701 psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 33.42% 

Decision(O.05) 

Non-Significant Effect 

Decision(O.O5) 

Non-Significant Effect 

Decision(O.O1) 

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 16.081 7.6540 22.654 5.6049 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficlal Soil/Sedl 100 1.01191 1.85955 

ANOVATable 

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 

Distribution Shapiro-Wilk W 0.89294 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1706 0.28778 

F Statistic P-Value 
1.02 0.34120 

Critical P-Value 

23.15450 0.54645 

0.18295 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:09 PM 

12-4126-4935/8160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 26.35% 

Decision(0.05) 

Non-Significant Effect 

• 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! 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 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 Untransformed 

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 4 10.73532 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.13222 

Distribution Shapiro-Wilk W 0.92206 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0962 13.6993 

F Statistic P-Value 
2.03 0.19232 

Critical P-Value 

23.15450 0.90711 

0.37447 

Comparisons: 
Report Date: 
Analysis: 

Page 8of 9 

19 Jul-06 2:09 PM 
04-813~981/B160701 psc 

CH2MHIII I 
Date Analyzed Version 
18 Jul-0610:49 AM CETISv1.1.2 

.Toxic Units .ChV PMSD 

1 NIA 31 .81% 

Decision(0.05) 

. Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Mi~imum Maximum so 
0 Artificial SoiVS 5 43.060 29.633 57.1 36 12.004 

100 5 32.571 19.068 48.41 11.281 
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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 2.16337 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 8.711427 8.71 1427 1 

Error 14.89081 1.861352 8 

Total 23.6022396 10.572778 9 

ANOVA Assumptlons 

Attribute Test Statistic 

Variances Variance Ratlo F 1.91480 

Distribution Shapiro-Wilk W 0.85910 

--- ------- ------- - ---- -----i 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0312 1.60454 

F Statistic P-Value 

4.68 0.06246 

Critical. P-Value 

23.1 5450 0.54469 

0.07446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:09 PM 

16-0918-3359/B160701psc 

CH2M Hill I 
Version 

18 Jul--06 10:49 AM CETISV1 .1.2 

Toxic Units ChV PMSD 

N/A 29.18% 

Declsiori(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(D.01) 

Equal Variances 

Normal DistribuUon 

Data summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.63260 2.38801 4.49399 1.13012 
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Day16~ Day19.@__ Day21~ Oay23'1r2_ Day_ ~ Day_ ~ 
Bloassay Lab ID: BG {W7,02, Sample No: (f L( r,(, 0 '-I 
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CETIS Test Summary 
I Plant Bioassay • Chronic · 

Test No: 06-5786-2300 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: Oil Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-9112-3540 Code: 

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

Receive Date: Source: 

Sample Age: 20d 11h Station: 

Comments: J11K04 

Comparison Summary 

Analysis Endpoint NOEL 

06-7336-5700 % Germination 100 

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

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

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

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

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

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 {2002) 

B1607-02 

Soil 

Hanford 

LOEL ChV 

> 100 N/A 

> 100 N/A 

100 N/A 

>100 NIA 

100 N/A 

> 100 N/A 

100 NIA 

> 100 N/A 
100 N/A 

CETISTM v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:08 PM 

0~780-2116/8160702psc Test Link: 

CH2M Hill I 
Duration: N/A 

Species: Poa sandbergli 

Source: 

Client: 

Project: 

PMSD Method 

16.82% Wilcoxon Rank Sum Two-Sample 

14.04% Equal Variance I TwerSample 

20.82% Equal Variance t TwerSample 

29.51% Equal Variance I TwerSample 

31.10% Equal Variance I TwerSample 

40.91% Equal Variance t TwerSample 

23.50% Equal Variance t TwerSample 

33.12% Equal Variance t TwerSample 

29.09% Equal Variance I TwerSample 

-27-
Analyst: 7:r"" Approval: __ _ 



CETIS Test Summary . 
% Germin'ation Summary 

Cone-% · Control Type Reps Mean Minimum 

0 Artificial SolVS 5 0.96000 0.80000 

100 5 0.92000 0.60000 

Average Height (mm) Summc1ry 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 68.58 58.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificia I Soil/S 5 102.96 85.6 

100 5 72.440 43.200 

Average AG Wt (Wet, mg) Summary 

Cone-0/4 Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 24.382 17.277 

100 5 19.334 11 .832 

Average AG Wt (Dry, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soll/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 Soil/S 5 18.678 12.355 

100 5 22.02 12.718 

Average Root Wt. (Dry, mg) Summary 

Cone•o/o Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 1.09220 0.87400 

100 5 0.82893 0.54199 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 41.353 24.55 

Average Total Wt (Dry, mg) Summary 

Cone-0/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.83973 2.31399 

000-092-101-1 

M~imum SE 
1.00000 0.04000 

1.00000 0.08000 

Maximum SE 

86.400 3.8028 

85.300 4.4789 

Maximum SE 

126.6 7.5491 

91 8.7103 

Maximum SE 

32.776 3.2300 

24.800 2.1304 

Maximum SE 

6.08000 0.61779 

4.28003 0.40184 

Maximum SE 

24.360 2.2326 

31 .557 3.4499 

Maximum SE 
1.33799 0.09073 

1.11666 0.10405 

Maximum SE 

57.136 5.3683 

56.357 5.4767 

Maximum SE 
7.29800 0.69936 

5.39669 0.50084 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.17889 19.44% 

SD CV 

8.5034 10.92% 

10.015 14.60% 

SD CV 

16.880 16.40°,(, 

19.477 26.89% 

SD CV 

7.2226 29.62% 

4.7638 24.64% 

SD CV 

1.38143 31 .35% 

0.89854 29.84% 

SD CV 

4.9922 26.73% 

7.7142 35.03% 

SD CV 

0.20288 18.58% 

0.23266 28.07% 

SD CV 

12.004 27.88% 

12.246 29.61% 

SD CV 

1.56382 28.44% 

1.11991 29.17% 

Analyst: &--

Page2of 3 

19 Jul-06 2:08 PM 

03-0780-2116/8160702pse 

-

-28-
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CETISTest Summary 
¾ Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm} Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 69.6 86.4000 

100 64.2 58.6 

Average Length (mm) Detail 

Cone-% 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 Rep1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 21.3580 11.8320 

Average AG Wt (Dry, mg} Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 3.09600 1.77200 

Average Root Wt. (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 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 SoiVS 0.87400 1.33799 

100 0.87600 0.54199 

Average Total Wt (Wet, mg} Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/$ 32.628 57.1360 

100 48.572 24.55 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 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 

Rep3 
17.2775 

18.8280 

Rep3 
3.34750 

2.76599 

Rep3 
12.3550 

16.236 

Rep3 
0.89502 

0.65000 

Rep3 
29.6325 

35.064 

Rep3 

4.24252 

3.41599 

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

Rep4 Rep5 
1.00000 1.00000 

1.00000 0.60000 

Rep4 Reps 
86.2 78 

67.6 85.3000 

Rep4 Rep 5 
126.6 102 

89.4000 91 

Rep4 Rep5 
31.0360 22.8520 

19.8500 24.8000 

Rep4 Rep5 
6.08000 3.79600 

3.14001 4.28003 

Rep4 Rep5 
21.458 20.558 

22.374 31 .5567 

Rep4 Reps 
1.21799 1.13599 

0.95999 1.11666 

Rep4 Rep5 
52.494 43.41 

42.224 56.3567 

Rep4 Rep5 
7.29800 4.93198 

4.10000 5.39669 

CETISTM v1.1.2revl 

Report Date: 

Test Link: 

Page 3 of 3 

19 Jul-06 2:08 PM 

03-0780-2116/B 160702psc 

-29-
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- - -- - -- - -- - - - - - - - - --

CETIS Analysis Detail 
I Plant Bloassay- Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C >T Rank 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 27 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0048873 0.004887 1 

Error 0.2140623 0.026758 8 

Total 0.21894955 0.0316451 9 

ANOVA Assumptions 

Attri bute 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 N/A 16.82% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Dislrlbution 

Data Summary Original Data Transformed Data 

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

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

100 5 0.92000 0.60000 1.00000 0.17889 5.40000 1.00000 6.50000 2.45967 

Graphics 
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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 1.57603 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 214.369 214.369 1 
Error 690.4402 86.30502 8 

Total 904.809219 300.67406 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.38715 

Distribution Shapiro-Wilk W 0.91786 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.0768 10.9259 

F Statistic P-Value 

2.48 0.15367 

Critical P-Value 

23.15450 0.75886 

0.33946 

Comparisons: 

Report Date: 
Analysis: 

Page 2 of 9 

19 Jul-06 2:08 PM 

19--0704-1634/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/S 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 Bloassay - Chronic 

Endpoint Analysis Type 

Average Length (mm} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arti ficial Soil/Sedi 100 2.64782 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2328.676 2328.676 .1 

Error 2657.184 332.148 8 
Total 4985.85986 2660.8240 9 

ANOVAAssumptions 

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 

23.1 5450 0.78828 

0.81870 

C_omparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:08 PM 

14-9155-9465/B160702psc 

.CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 20.82% 

Decisfon(0.05) 

Significant Effect 

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 Artl ficlal Soll/S 5 102.96 85.6 126.6 16.880 

100 5 72.440 43.2 91 19.477 

Graphics 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG W t (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample- C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.30479 1.85955 

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 03-0780-21 16 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1 141 7.19527 

F Statistic P-Value 

1.70 0.22825 

Critical P-Value 

23.15450 0.43997 

0.42789 

Comparisons: 

Report Date: 

Analysis: 

Page 4 of 9 

19 Jul-06 2:08 PM 

19-0385-9231 /B 160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NfA 29.51% 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decisfon(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 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 
l Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 1.89461 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 4.874084 4.874084 1 

Error 10.86282 1.357852 8 

Total 15.7369003 6.2319356 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances\ Variance Ratio F 2.36366 

Distnb ution 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 

07-4092-0913/8160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31 .10% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibullon 

Data Summary Original Data Transformed Data 

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

0 Arti ficial 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 Wt {Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.8133 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 27.92133 27.92133 1 

Error 337.7219 42.21523 8 

Total 365.6431 92 70.136562 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38777 

Distribution Shapiro-WIik W 0.96007 

Sample Link Control Link 
03-0780-2116 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 6of 9 

19 Jul-06 2:08 PM 

07-0730-1229/B160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 40.91% 

Decision(0.05) 

Non-Significant Effect 

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 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-% Stati&tic Critical 
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 

Dis tribution Shapiro-WIik 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 /8160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA . 23.50% 

Deci&lon(0.05) 
Significant Effect · 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.82893 0.54199 1.11666 0.23266 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Total Wt (Wel mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.22255 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 7.282578 7.282578 1 

Error 1176.257 147.0322 8 

Total 1183.53978 154.31473 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.04076 . 

Distnbution Shapiro-Wilk W _0.93897 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0;4147 14.2608 

F Statistic P-Va1ue 
0.05 0.82946 

Critical P-Value 

23.15450 0.97004 

0.54162 

Comparisons: 

Report Date: 

Analysis: 

Page B of 9 

19 Jul-05 2:08 PM 

03-4 725-4822/B 160702psc 

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

Toxic Units ChV PMSD 

1 NIA 33.12% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05} 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 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 Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons . 

Control vs Conc-o/o Statistic Critical 

Artificial Soll/Sedl 100 1.92927 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6.88537 6.88537 1 

Error 14.79891 1.849864 8 

Total 21.6842828 8.7352339 9 

AN OVA Assumptions 

Attri bute 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-06 2:08 PM 

14-3265-9601/B160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.09% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial 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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CETIS Test Summary 
I Plant Bloassay • Chronic 

Test No: 08-7221-5092 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DH Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 07-1215-2851 Code: 

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

Receive Date: Source: 

Sample Age: 20d 6h Station: 

Comments: J11K97 

Comparison Summary 

Analysis Endpoint NOEL 

09-2283-2326 % Germination < 100 

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

02-8980-8646 Average Length (mm) < 100 

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

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

08-8644-1811 Average Root Wt (Wet, mg < 100 

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-03 

Soil 

Hanford 

LOEL ChV 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 NIA 

100 NIA 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:12 PM 

19-0444-8574/8160703psc Test Link: 

CH2M HIii I 
Duration: N/A · 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

20.56% Equal Variance t Two-Sample 

20.93% Equal Variance t Two-Sample 

23.22% Equal Variance t Two-Sample 

30.82% Equal Variance t Two-Sample 

33.61% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.29% Equal Variance t Two-Sample 

32.36% Equal Variance t Two-Sample 

-40-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 0.96000 0.80000 

100 5 0.60000 0.20000 

Average Height (mm) Summary 

·cone-% Control Type Reps · Mean Minimum 

0 Artificial Soil/$ 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 

Conc-o/, Control Type Reps Mean Minimum 

0 Artificial SoiVS 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 SoiVS 5 1.09220 0.87400 

100 5 0.37632 0.06995 

Average Total Wt (Wet, mg) Summary 

Conc-0/4 Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 43.060 29.633 

100 5 14.842 8.0100 

Average Total Wt (Dry, mg) Summa,y 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 1.86513 0.87667 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

0.80000 0.10954 

Maximum SE 

86.400 3.8028 

80.5 7.8946 

Maximum SE 

126.6 7.5491 

81.800 10.404 

Maximum SE 

32.776 3.2300 

18.212 2.4284 

Maximum SE 

6.08000 0.61779 

3.33749 0.50282 

Maximum SE 

24.360 2.2326 

13.14 2.1029 

Maximum SE 

1.33799 0.09073 

0.93750 0.15470 

Maximum SE 

57.136 5.3683 

31.352 4.5138 

Maximum SE 

7.29800 0.69936 

4.27499 0.65315 

CETIS ™ v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.24495 40.82% 

SD CV 

8.5034 10.92% 

17.653 33.95% 

SD CV 

16.880 16.40% 

23.264 56.49% 

SD CV 

7.2226 29.62% 

5.4301. 57.66% 

SD CV 

1.38143 31.35% 

1.12433 75.52% 

SD CV 

4.9922 26.73% 

4.7022 86.69% 

SD CV 

0.20288 18.58% 

0.34591 91 .92% 

SD CV 

12.004 27.88% 

10.093 68.01% 

SD CV 

1.56382 28.44% 

1.46049 78.30% 

Page 2of 3 

19 Jul-06 2:1 2 PM 

1S-0444-8574/B160703pse 

. 
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CETIS Test Summary 
% Germination Detail 

Conc-"/4 Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 
' 

100 0.60000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 38 57.5 

Average Length (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 32.3 31.8 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlfieial Soil/S 17.97 32.7760 

100 5.71334 11.1775 

Average AG Wt (Dry, mg) Detail 

Conc-"/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 0.69002 1.78000 

Average Root Wl (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Artificial Soil/S 14.658 24.3600 

100 2.58 6.59500 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 0.87400 1.33799 

100 0.26654 0.45749 

Average Total Wt (Wet, mg) Detail 

Conc-o/. Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 B.29333 17.7725 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 0.95667 2.23749 

000-092-101-1 

Rep3 
0.80000 

0.60000 

Rep 3 

69 

40 

Rep3 

88.8000 

23 

Rep3 

17.2775 

5.60331 

Rep3 
3.34750 

0.72664 

Rep3 

12.3550 

3.17668 

Rep3 
0.89502 

0.15002 

Rep3 

29.6325 

B.77999 

Rep3 
4.24252 

0.87667 

Rep4 Rep5 
1_.00000 1.00000 

0.80000 0.20000 

Rep4 Reps 
86.2 78 

80.5 44 

Rep4 Rep5 

126.6 102 

81 .8000 37 

Rep4 Reps 

31.0360 22.8520 

18.2125 6.38000 

Rep4 Reps 
6.08000 3.79600 

3.33749 0.90991 

Rep4 Reps 

21.458 20.558 

13.14 1.63000 

Rep4 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/B160703psc 
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CETIS Analysis Detail 
I Plant Bfoassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.21522 1.85955 

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 

Dis tribution Shapiro-Wilk W 0.84328 

Sample Link Control Link 

19-0444-857 4 19-0444-8574 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0062 0.23576 

F Statistic P-Value 

10.34 0.01233 

Critical P-Value 

23.15450 0.10824 

0.04830 

Comparisons: 

Report Date: 

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% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 5 0.60000 0.20000 0.80000 D.24495 0.89002 0.46365 1.10715 0.26273 
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Comparisons: Page 2 of 9 

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

Analysis: 16-5582-9022/8160703psc 

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

Average Height(mm) Comparison 19--0444-8574 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 Valiance t Two-Sample C>T · ·Untransformed <100 100 NIA 20.93% 

Group Comparisons 

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

Artificial Soil/Sedi 100 2.94883 1.85955 0.0092 16.2948 Significant Effect 

ANOVATable 

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

Between 1669.264 1669.264 1 8.70 0.01846 Significant Effect 

Error 1535.732 191.9665 8 

Total 3204.99597 1861 .2304 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decislon(0.01) 

Variances Variance Ratio F 4.30969 23.15450 0.18610 Equa_l Variances 

Distribution Shapiro-Wilk W 0.88410 0.14539 Normal Distribution 

Data Summary O~lginal Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 52 38 80.5 17.653 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.80622 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 9541.921 9541 .921 1 

Error 3304.6 413.075 8 
Total 12846.5212 9954.9959 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.89930 

Distribution Shapiro-Wilk W 0.86208 

Sample Link Control Link 

19-0444-8574 19-0444-857 4 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0007 23.903 

F Statistic P-Value 
23.10 0.00134 

Critical P-Value 

23.15450 0.54965 

0.08075 

Comparisons: 

Report Date: 

Page 3 of 9 

19 Jul-06 2:12 PM 
I 

Analysis: 02-8980-8646/B160703psc 

CH2M HIii I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

NIA 23.22% 

Declsion(0;05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 41.180 23 81.8 23.264 

Graphics 
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. CETIS Analysis Detail 
I Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control . vs Cone-% Statistic Crltlcal 

Arti ficial SoiVSedi 100 3.7032 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 559.876 559.876 1 

Error 326.6085 40.82606 8 

Total 886.484528 600.7021 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.76917 

Distribution Shapiro-Wilk W 0.88151 

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

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 

Page 4 of 9 

19 Jul-06 2:12 PM 

05-4288-6540/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.82% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 9.4173 5.6033 18.212 5.4301 

Graphics 

1- 1~ I 

...... I • • .. 1 8 I 

E I 

,-r 1- I • 
11 6- I 

~ 1 r~ I 

4'. I 

i I 
1 ci I 

c., a~ 2-' I • c( 1 I 
C C 
Cl ::, 0 - -- - - ---- - ----

_____ ____ .., ____ 
I! 0-: I ., ,. 
~ 0-: 

·2 I ., 
+. • I 0: I 

0-: + I 
I • I 

0 -8 
0 100 ·2.0 •1,5 -1.0 --0.5 0.0 M 1.0 1.5 2.0 

Conc-•M Ranklts 

000-092-1 01-1 CETIS,,. v1.1 .2revl Analyst 1r--
-46 -

Approval: ___ _ 



. CETIS Analysis Detail 
. , Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100· 3.66365 1.85955 

.AnOVA Table 

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 

AAOVA 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--0444-8574 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0032 1.48122 

F Statistic P-Value 

13.42 0.00637 

Critical P-Value 

23.15450 0.69959 

0.05465 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:12 PM 

04-3496-9037 /8160703psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 33.61% 

Decislon(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 SD 

0 Arti ficial 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 t Two-Sample C >T Untransformed 

Gro up Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedl 100 4.32132 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 439.1356 439.1356 1 

Error 188.1295 23.51618 8 

Total 627.265091 462.65180 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12718 

Distribution Shapiro-Wilk W 0.95048 

Sample Link Control Link 

19-0444-8574 19-0444-857 4 

Zeta NOEL LOEL 
<100 100 

P-Value MSC 

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/B160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.53% 

Declslon(0.05) 
Significant Effect 

Decislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal Data Transformed Data 

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

0 Artificial Soil/S 5 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 Bio assay• 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 SoiVSedi 100 3.99172 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.281199 1.281199 1 

Error 0.64326 0.080408 8 

Total 1.92445922 1.3616067 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.90696 

Distribution Shapiro-Wilk W 0.91477 

Sample Link Control Link 

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

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: 

Analysis: 

Date Analyzed 

Page 7 a,! 9 

19 Jul-06 2:12 PM 

10-6504-766S/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units - ChV PMSD 

N/A 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 Soil/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 All H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.02326 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1990.7 1990.7 1 

Error 983.8741 122.9843 8 

Total 2974.57434 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 
19-0444-8574 19-0444-8574 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0019 13.0425 

F Statistic P-Value 
16.1 9 0.00382 

Critlcal P-Value 

23.15450 0.74504 

0.38864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19Jul-06 2:12 PM 

08-2836-5557 /B 160703psc 

CH2M HIii I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.29% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

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

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method All H Data Transform 

Equal Vari ance t Two-Sample C>T Untransformed 

Group Comparisons 

Co_ntrol vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.79773 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square DF 

Between 33.01781 33.01781 1 

Error 18.31429 2.289286 8 

Total 51 .3320999 35.307100 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.14650 

Distribution Shapiro-Wilk W 0.85888 

Sample Link Control Link 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0026 1.77946 

F Statistic P-Value 

14.42 · 0.00525 

Critical P-Value 

23.15450 0.89778 

0.07402 

Comparisons: 

Report Date: 

Analysis: 

Page 9 of 9 

19 Jul-06 2:12 PM 

06-9987-2823/8160703psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:12 PM CETISv1 . 1.2 I 
Toxic Units ChV PMSD 

NIA 32.36% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificia l 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 

Test SlartDale: J•"117, 200& 

DoyO 
llm__ 

Doyl2~ Dayl4~ Day I&~ Dayl9 _m_ Day21~ DoyU,®__ Day_ -- D~ ~ 

Bioassay lab ID: _BG /b07 Ji; 'f Sample No: 'TCIST~ 
# seeds germinated pH 

Emergence 
7.0AYS POST- 14.QAYS POST-

CONC, REPLICATE 12days 14 doys 16 doys 19days 21 doys 23d&ys ~lrGENCE ~RGENCE ANAL - al1er a1 ... aner an.er allef 
d:l)'Saftef ( __ d")'Saner lNITlAL 

(@14day,<Posl• 
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CETIS Test Summary 
j Plant Bioassay • Chronic 

Test No: 15-1658-8215 Test Type: Plant Chronic 

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

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

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

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

Receive Date: Source: Hanford 

Sample Age: 15d 10h Station: 

Comments: J11JT6 

Comparison Summary 

Analysis Endpoint NOEL ·LOEL ChV 
08-1882-9179 % Germination < 100 100 NIA 

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

04-7980-6676 Average Length (mm) < 100 100 NIA 

11-5181-0069 Average AG WI (Wei, 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 N/A 

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 

07-2400-60751B160704psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergll 

Source: 

Client: 

Project: 

PMSD Method 

19.80% Equal Variance I Two-Sample 

16.11% Equal Variance t TwerSample 

17.78% Equal Variance t Two-Sample 

29.82% Equal Variance t Two-Sample 

30.03% Equal Variance t Two-Sample 

36.29% Equal Variance t TwerSample 

29.33% Equal Variance t Two-Sample 

31 .49% Equal Variance t TwerSample 

28.96% Equal Variance t Two-Sample 

-53-
Analyst: ff\ 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-•;. Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 24.382 17.277 

100 5 10.821 6.62 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.49520 0.74333 

Average Root Wt. (Wet, mg) Summary 

Cone-% 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·'Y• Control Type Raps 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 TM v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 28.83% 

SD CV 

8.5034 10.92% 

12.455 22.84% 

SD CV 

16.880 16.40% 

14.133 34.12% 

SD CV 

7.2226 29.62% 

4.9274 45.54% 

SD CV 

1.38143 31.35% 

0.78978 52.82% 

SD CV 

4.9922 26.73% 

6.4418 60.43% 

SD CV 

0.20288 18.58% 

0.32747 61 .51% 

SD CV 

12.004 27.88% 

11.033 51.36% 

SD CV 

1.56382 28.44% 

1.10493 54.49% 

Analyst: ~ 

Page 2 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/B160704psc 
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CETIS Test Summary 
¾ Germination Detail 

Cone•o/• Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 0.60000 

Average Height (mm) Detall 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil!S 69.6 86.4000 

100 60.6 33.3 

Average Length (mm) Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soil/S 85.6 111 .800 
100 46.2000 25.3 

Average AG Wt (Wet, mg) Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 9.45 6.62 

Average AG Wt (Dry, mg) Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial SoillS 3.11399 5.69800 

100 1.13000 1.11666 

Average Root_Wl (Wet, mg) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 7.972 10.08 

Average Root Wt. (Dry, mg) Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial SoillS 0.87400 1.33799 

100 0.47000 0.46663 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 17.422 16.7 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 3.98799 7.03599 

100 1.60000 1.58329 

000-092-101-1 

Rep3 
0,80000 

1.00000 

Rep3 
69 

56.4000 

Rep3 
88.8000 
56.6 

Rep3 
17.2775 
12.7040 

Rep3 
3.34750 
1.72600 

Rep3 
12.3550 

9.61799 

Rep3 
0.89502 

0.46199 

Rep3 
29.6325 
22.322 

Rep3 
4.24252 
2.18799 

Rep4 Rep5 
1.00000 1.00000 
0.60000 0.60000 

Rep4 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 Rep5 
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 
07-2400-60751B160704psc 
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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 Compari sons 

Control vs Cone-% Stat istic 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/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 19.80% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

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

100 5 0.76000 0.60000 1.00000 0.21909 1.06976 0.88608 1.34528 0.25152 

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 I 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/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETlSv1 .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 
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CETIS Analysis Detail 
[ Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length {mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 6.25041 1.85955 , 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 9467.93 9467.93 1 

Error 1938.78 242.3475 8 

Total 11406.7096 9710.2772 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42654 

Distribution Shapiro-Wilk W 0.90865 

Sample Link Control Link 

07-240~075 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 

. Pag~3of 9 

19 Jul-06 2:16 PM 

04-79B0-8676/8160704psc 

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 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 41 .42 25.3 56.6 14.133 
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CETIS Analysis Detail 
I Plant Bioassay- Chronic -

Endpoint Analysis Type 

Average AG W t (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Contro l vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 3.46831 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 459.7858 459.7858 1 

Error ·305.7797 38.22247 8 

Total 765.565552 498.00829 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.14860 

Distribution Shapiro-Wilk W 0.89739 

Sample Link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0042 7.27104 

F Statistic P-Value 

12.03 0.00846 

Critical P-Value 

23.15450 0.47708 

0.20507 

Comparisons: 

Report_ Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul--06 2:1 6 PM 

11-5181-0069/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 29.82% 

Decislon(0.05) 
Significant Effect 

Declslon(0.05) 
S/gnificant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 10.821 6.62 18.463 4.9274 
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CETIS Analysis Detail 
I PlanJ Bioassay • Chronic 

Endpoint Analysis Type 
Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical · 

Artificial SoiVSedi 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 Ratip F 3.05948 

Distribution Shapiro-Wilk W 0.89517 

Sample Link Control Link 

07-2400-607 5 07-2400-6075 

Zeta !NOEL LOEL 

I <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 

1 ~3930-2186/B 160704psc 

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 

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 SoiVS 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 
[ Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. r,Net, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-'/4 Statistic Critical 

Artificial Soil/Sedi 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 StatisUc 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/B160704psc 

CH2M Hill I 
Version 

19 Jul-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 

Decislon(0.01) 

Equal Variances 

Normal Distrib_ution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 10.661 4.2133 21 .42 6.4418 
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CETIS A~alysis Detail 
j Plant B ioassay - 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 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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 2.60526 

Distribution Shapiro-W ilk W 0.93915 

Sample Link Control Link 

07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0059 0.32036 

F Statistic P-Value 

10.56 0.01 171 

Critical P-Value 

23.15450 0.37625 

0.54360 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:16 PM 

0~6680-4244/8160704 psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 29.33% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Disbibution 

Data Summary Original Data Transformed Data 

Co ne-% 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 Bioassay • Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

Average Total Wt r,Net, 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 Co~parisons 

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

Artificial Soil/Sedi 100 2.95952 1.85955 0.0091 13.5585 Significant Effect 

ANOVA Table 

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

Between 1164.093 1164.093 1 8.76 0.01816 Significant Effect 

E:rror 1063.249 132.9062 8 

Total 2227.34253 1296.9994 g 

ANOVA Assumptions . 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 1.18386 23.15450 0.87402 Equal Variances 

Distribution Shapiro-Wilk W 0.92980 0.44597 Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 5 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 WI (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Twe>-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoU/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 

Distributio~ Shapiro-Wilk W 0.86651 

Sample Link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0018 1.59237 

F Statistic P-Value 

16.44 0.00366 

Crltical P-Value 

23.15450 0.51760 

0.09100 

Comparisons: 

Report Date: 

.Arialysls: 

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 Effed 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/5 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.02758 0.92997 3.83667 1.10493 
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BLUEGRASS GR 

Test Siar! Dalo: June 7, 2006 

Day14_fil_ Doy18~ Day 19.f:l2_ D..,,;1 fU7 Day23..lii)__ Day ___ _ 

Bioassay Lab ID: BG I fc,o, - <>~ Sample No: (J!rj\/::2_ 

# seeds germinated pH 

Emergence 
7-0.AVS POST- 14-0AVS POST-

CONC. REPLICATE 12d.,,. 14d.,,. 16 days 19days 21 days :Z3 days 
t,""'EMERGENCE ~GENCE FINAL 

(~d.,,.allor ( d.,,. 11!1or INITIAL 
allar allar aftor aftot ""'" aft..- .z_l planllngt planting) (@planling) 

(@ 14days Post• 
p!an~ng planllng planting planting planting plaoling Emergeoca) 

A :z_. ·:Z. "I- ;l. l. ,z. 2. 
Control e 3 3, 3 l,\ L1 (/ l-/ 

C '2.. 2. '2... 1 2- '2.. ,-z_ . 9~ 'o 7.7 
0 I 2.. 2... ;;.. 1. r-z... --z... 
E 0 \ ' I ' \ I 

7-0ay• Post-E_,_,_, SOleCIIY"')' lhln ckMn b 5 Seedlrgl (leave Iha' lallasl •oedlngs). 

Rl!jlllcaleA 2.r- Ca 
Rapbla B J /4 _'} mid G; . :=: (:21 ~ 7!~ t. 

Appo.,,.,,ce Code: Good (G) =deep~ a,lorv.;lh no bftMn, B"""' (8) • ~"""" colot noled. #lg=# of ia,ga planb (lallasl6+ lllOOb), #Mad=• of planb (•mailer than lll'ga, f- al>oo•). 11 Sm= hmall pla,,b (1-3 •l>oo•) 

Desalbe shoot appea,anca: 

"1--me.d.fe:) · RepllP1oA 

Rl!jlllcale B 

Repllceto C 

Ras>llaleD 

RepilQ!la E 

11 ; &i. l <;ff} &i 
Iii:\. &, 

1
' 

Measure Si>ool Height 

lndtvlduol height or oath 

(above g10Und) 

seeding 

Momuro SllOO\ Weight 

Tollll mas.s of oJ >O<ding, 

(obove gft>Und) 

RepllcaleA 

Ae~tcele 8 

ReplleataC 

RepllOMO 

Repllcole E 

J 

M..,.vn, Root l..englh: 

lndMdual length ol lhe lo 

lromeachseoollng 

ngest root 

Measure Rool Welgnt 

Total mass ol all roob from oll 1110dllng, 

Ro11Ua11eA 

Reofcale8 

"""'lcaloC 

Ranllcalo D 

Ro--...leE 

Reoticate A 

ReoncateB 

R-IIClll.oC 

Raolica\e D 
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CETIS T ~st Summary 
I Plant Bioassay - Chronic 

Test No: 07-0151-5697 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: Oil Water: 

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 

01-364 7--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 

11-1773-8217 Average Root WL (Wet, mg 100 

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-05 

Soil 

Hanford 

LOEL ChV 

100 N/A 

> 100 NIA 
100 NIA 

100 NIA 

100 NIA 

> 100 NIA 
100 NIA 

> 100 NIA 

100 NIA 

CETIS"" v1.1 .2rev1 

Report Date: 

Page 1 of 3 

19 Jul-06 2:18 PM 

00-0827-7896/B160705psc Test Link: 

CH2M HIii I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

18.65% Equal Variance·t Two-Sample 

15.62% Equal Variance t Two-Sample 

15.53% Equal Variance t Two-Sample 

26.68% Equal Variance t Two-Sample 

26.93% Equal Variance t Two-Sample 

28.61% Equal Variance t Two-Sample 

20.39% Equal Variance t Two-Sample 

26.06% Equal Variance t Two-Sample 

24.86% Equal Vartance t Two-Sample 

-66 -
Analyst: ~ Approval:. __ _ 



r--- - - - - - - - -

CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.44000 0.20000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 . 

100 5 71.160 56 

Average Length (mm) Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial 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-'¼ Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 4.40710 3.11399 

100 5 2.23799 1.71997 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 17.709 12.995 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.47301 0.27002 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 34.605 28.34 

Average Total Wt (Dry, mg) Summary 

Cone-¾ 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 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

SD CV 
0.08944 9.32% 
0.21909 49.79% 

SD CV 

8.5034 10.92% 

11.897 16.72% 

SD CV 

16.880 16.40% 
92061 19.32% 

so 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: ~ 
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CETIS Test Summary 
% Germination 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) Detall 

Cone-% Control Type Rep 1 Rep2 Rep3 . 
0 Artificial Soil/S 69.6 86.4000 69 

100 63 72.8000 78 

Average length (mm) Detall 

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 Soll/S 17.97 32.7760 17.2775 

100 16.31 21.1175 16.5100 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 
0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 2.23004 2.72498 2.30499 

Average Root Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 14.658 24.3600 12.3550 

100 12.995 19.6200 16.805 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.53998 0.70502 0.52002 

Average Total Wt (Wet, mg) Detall 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 29.305 40.7375 33.3150 

Average Total Wt (Dry, mg) Detail 

Conc-•t. 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 Rep 5 
1.00000 1.00000 

0 .40000 0.20000 

Rep4 .Rep5 
86.2 78 

56 86 

Rep4 Rep 5 
126.6 102 

52 ~5 

Rep4 Rep5 
31.0360 22.8520 

12.775 17.7700 

Rep4 Rep 5 
6.08000 3.79600 

1.71997 2.20996 

Rep4 Rep5 
21.458 20.558 

15.5650 23.5599 

Rep4 Rep5 
1.21799 1.13599 

0.33002 0.27002 

Rep4 Reps 
52.494 43.41 

28.34 41 .33 

Rep4 Rep5 

7.29800 4.93198 

2.04999 2.47998 

CETIS™ v1 .1.2revl 

Report Date: 

Test link: 

Analyst: -5-
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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 OF 
Between 0.8198639 0.819864 1 

Error 0.2645767 0.033072 8 

Total 1.08444053 0.8529359 9 

ANOVA Assumptions 

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 0.1 5624 

0.10922 

Comparisons: 

Report .Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:18 PM 

01-3647-0365/B160705psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 18.65% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 5 0.44000 0.20000 0.80000 0.21909 0.72499 0.46365 1.10715 0.23410 

Graphics 

1.l>-: 

t 
0,4-

I • 
o.9-' I 

0.3 I 
I 

C 0.8 ------ -- ----- ---------- - Reiei:t -Niiu- I 

0 

Ji D.2-
I 

= 0.7 I .. 
C I 

] 0.6-' I 

ag 0.1 I 
I .., 

0.5 ,. • • ,. 
0.0 --- --- --- ---- -- ----- -- -- -- --0.1 • • . , 

I 
0.3 --0.l I 

I 

0.2 I 

--0.2 • I 

0.1 I 
I 

--0.J 
I 

0.0 
0 100 -2.O -1.5 · 1.0 --0.5 0.0 0.5 1.0 1,5 2.0 

Cone-% Ranklts 

- 69-
000-092-101-1 CETIS,.. v1.1.2revl Analyst: :),._ Approval: ___ _ 



CETIS Analysis Detail 
j 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 1.021 46 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 111.556 11 1.556 1 

Error 855.344 106.918 8 

Total 966.899956 218.47396 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.95729 

Distributiori Shapiro-Wilk W 0.94263 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1685 12.1608 

F Statistic P-Value 
1.04 0.33693 

Critical P-Value 

23.1 5450 0.53140 

0.58260 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 2:18 PM 

04-8414-2381/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 15.62% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) . 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 71 .160 56 86 11.897 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length (mm) ·Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 6.43109 1.85955 

AN.OVA Tab le 

Source Sum of Squares Mean Square DF 

Between 7645.225 7645.225 1 

Error 1478.804 184.8505 8 

Total 91 24.02905 7830.0756 9 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.36210 

Distribution Shapiro-Wilk W D.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 
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19 Jul-06 2:1 8 PM 

13--00~6298/B160705psc 

CH2M HIii I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.53% 

·Oecislon(0.05) 

Signifi~nt Effect 

Declsion(0.05) 

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 5 102.96 85.6 126.6 16.880 

100 5 47.66 35 59.5 9.2061 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.14001 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 140.0932 140.0932 1 

Error 244.724 30.5905 8 

Total 384.817184 170.68367 9 

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 
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19 Jul-06 2:18 PM 

184520-2711/8160705psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 26.68% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal Data Transformed Data 

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

0 Artificial Soil/S 5 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 
/ Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.39917 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 11.7626 11.7q26 1 

Error 8.144193 1.018024 8 

Total 19.9067898 12.780621 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 14.94284 

Dislribulion 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 

Crltlcal P-Value 

23.15450 0.02262 

0.67951 

Comparisons: 

Report Date: 

Analysis: 

Date Analy;ted 
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08-7649-2296/B 160705psc 

CH2M HIil 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/~ 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 DF 

Between 2.346452 2.346452 1 

Error 165.2099 20.65123 8 
Total 167.556321 22.997686 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.52147 

Distribution Shapiro-WIik W 0.94144 

Sample Link Control Link 

00--0827-7896 00-0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3724 5.34454 

F Statistic · P-Value 

0.11 0.74473 

Critical P-Value 

23.15450 0.69421 

0.56918 

Comparisons: 

~eport Date: 

Analysis: 
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19 Jul-06 2:18 PM 

11-1773-8217/B160705psc 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

1 NIA 28.61% 

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 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 
j Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, . Statistic Critical 

Artificial SoiUSedi 100 5.17051 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 0.9584814 0.958481 1 

Error 0.2868188 0.035852 8 
Total 1.24530020 0.9943337 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance· Ratio F 1.34763 

Distribution Shapiro-WIik W 0.88717 

Sample 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 

0.1 5755 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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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% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlstrtbutlon 

Data Summary Original Data Transformed Data 

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

0 Arlificia I Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.47301 0.27002 0,70502 0.17477 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crlllcal 

Artificial Soil/Sedi 100 1.40113 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 178.701 178.701 1 

Error 728.2191 91.02738 8 

Total 906.920059 269.72839 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.79604 

Distribution Shapiro-Wilk W 0.96933 

Sample Link Control Link 

00--0827-7896 00-0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value · MSD 

0.0994 11 .2208 

F Statistic P-Value 

1.96 0.19875 

Critical P-Value 

23.15450 0 .22459 

0.88454 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 2:18 PM 

17-7022-9127/B160705psc 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 26.06% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artifici al Soil/S 5 43.060 29.633 57.136 12.004 

100 5 34.605 28.34 41 .33 6.1611 

Graphics 

1 15- I 

i 
I 

1 I 

10-
I 

'4 1 
I 

i I 

~ I 
1 JI I • 

i 5 I 

1 I 
] as I 

{: 1 
o ,_ _____________ -- -------------

C 
QI :::, I .. o; I 
I! I 

l •5 • I 
~ I 

I 

~ ·10- I • I 

~ I 

• I 

0 · 15 
0 100 ·2.0 •l,S ·1.0 ,(),5 0.0 0.5 1,0 1.S 2.0 

Cone-% R.anklts 

- 76 -
000-092-101-1 CETIS '"' v1 .1.2revl Analyst __ ~ __ Approval: _ _ _ _ 



CETIS Analysis Detail 
I Plant Bloassay • Chronlc 

Endpoint Analysis Type 

Average Tolal 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 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 19.4365 19.4365 1 

Error 10.80586 1.350732 8 

Tola! 30.2423520 20.787235 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.55528 

Distribution Shapiro-Wilk W 0.95301 

Sample Link Control Llnk 

00-0827-7896 00--0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0026 1.36685 

F Statistic P-Value 

14.39 0.00529 

Critical P-Value 

23.15450 0.05045 

0.70412 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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20-2483-4170/B 160705psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 24.86% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Eq!Jsil Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soii/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.71100 2.04999 3.42999 0.50590 
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BLUEGRASS GROWTH TEST 

O lent Was~logton Closurw Hanlold P10)eCI · TestSla<t Dale:Juno 7, 2006 

lnittats: 

Day12~ Day 14 ---1:JX.. Day1ij_wn_ Day19@2_ D~l~> Day@__ Day 21 _ru_rr_ Day _hJ::r 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 12-7766-7814 Test Type: Plant Chronic 

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

Ending Date: Dll 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 

Recefve Date: Source: Hanford 

Sample Age: 14d 8h Station: 

Comments: J11K22 

Count in replicate 8 reduced for root length and all weight endpoints. 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

10-6682-1189 % Germination 100 > 100 NIA 
10-9155-7773 Average Height (mm) < 100 100 NIA 
06--0260-9855 Average Length (mm) < 100 100 NIA 
01-6572-8209 Average AG Wt (Wet, mg) < 100 100 NIA 
08-9655-9199 Average AG Wt (Dry, mg) < 100 100 NIA 
14-1076-1240 Average Root Wt. (Wet, mg < 100 100 NIA 
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 NIA 

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 Hill I 
Duration: NIA 
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 
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CETIS Test Summary . 
% Gennination Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 5 0.96000 

100 5 tr..0.9i880 

Average Height (mm) Summary /<Jo ·t:: -'.> 

Cone-0/o Control Type Reps Mean 

0 Artlfieial 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-"!. Control Type Reps Mean 

0 Artificial Soil/S 5 24.382 

100 5 11.652 

Average AG Wt (Dry, mg) Summary 

Cone•% Control Type Reps Mean 

0 Artificial Soil/$ 5 4.40710 

100 5 1.52720 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 18.678 

100 5 10.875 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 1.09220 

100 5 0.83880 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 43.060 

100 5 22.527 

Average Total Wt (Dry, mg) Summary 

Cone-"/. Control Type Reps Mean 

0 Artificial Soil/S 5 5.49930 

100 5 2.36600 

000-092-101-1 

Minimum Maximum SE 
0.80000 1.00000. 0.04000 
0.80000 . 1.00000 0.04000 

SD 

- 0.08944 

0,08944 

Report Date: 

Test Link: 

CV 

9.32% 

9.32% 

Page 2 of 3 

19 Jul-06 3:20 PM 

02-B314-9013/B160706psc 

s~ -'z:.. ,t»,,..,.Q--h:* ~ A-17 >l~ ~.,::, f'"!Je. 
Minimum Maximum SE SD CV 
69 86.400 3.8028 8.5034 10.92% 

41 .6 76.400 7.1284 15.94 26.98% 

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

Minimum Maximum SE SD CV 
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 GV 
12.355 24.360 2.2326 4.9922 26.73% 

5.1675 16.684 2.1551 4.8189 44.31% 

Minimum Maximum SE SD CV 
0.87400 1.33799 0.09073 0.20288 18.58% 
0.30801 1.51599 0.19340 0.43246 51 .56% 

Minimum Maximum SE SD CV 

29.633 57.136 5.3683 12.004 27.88% 

11.797 32.350 3.9674 8.8714 39.38% 

Minimum Maximum SE SD CV 
3.98799 729800 0.69936 1.56382 28.44% 

1.17800 3.97800 0.49037 1.09649 46.34% 

CETIS™ v1 .1.2revl Analyst: __ ~---
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CETIS Test Summary 
% Genniriation Detall 

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 Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 65 41 .6 

Average Length (mm) Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111 .800 

100 46.6 22 

Average AG Wt (Wet, mg) Detai~ 

Cone-"/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 11 .1520 6.63000 

Average AG Wt (Dry, mg) Detail 

Conc-"/4 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 Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 11.9360 5.16748 

Average Root Wl (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.77800 0.81000 

Average Total Wt (Wet, mg) Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 23.0880 11 .7975 

Average Total Wt (Dry, mg) Detail 

Cone-o/. Control Type Rep 1 Rep2 

0 Artificial Soll/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 Rep5 
1.00000 1.00000 

1.00000 1.00000 

Rep4 Reps 
86.2 78 

69.6 76.4000 

Rep4 Rep5 

126.6 102 

63.6 73.2 

Rep4 Rep5 
31 .0360 22.8520 

16.0560 15.6660 

Rep4 Rep5 
6.08000 3.79600 

2.02000 2.46201 

Rep4 Reps 
21 .458 20.558 

13.814 16.6840 

Rep 4 Rep5 
1.21799 1.13599 

0.78198 1.51599 

Rep4 Reps 
52.494 43.41 

29.87 32.3500 

Rep4 Rep 5 
7.29800 4.93198 

2.80198 3.97800 

CETIS11,1 v1.1 .2revl 

Report Date: 
Test Link: · 
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02-8314-9013/B 160706psc 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 30 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0056708 0.005671 1 

Error 0.0453663 0.005671 8 

Total 0.0510371 1 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 1.60000 

Disbibution Shapiro-Wilk W 0.62470 

Sample link Control Unk 

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: 

Page 1 of 9 

19 Jul-06 3:20 PM 

10-6682-1189/8160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:21 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A · 8.88% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-nonnal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum 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 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.32197 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square DF 

Between 879.844 879.844 1 

Eiror 1305.52 163.19 8 

Total 2185.36414 1043.0340 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.51375 

Distribution Shapiro-Wilk W 0.92660 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0244 15.024 

F Statistic P-Value 

5.39 0.04877 

Critical P-Value 

23.15450 0.25100 

0.41525 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 3:20 PM 

10-9155-m3/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 2:21 _PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.30% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 59.08 41 .6 76.4 15.94 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control · VS Cone-% Statistic Critical 

Artific ial Soll/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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.45496 

Distribution Shapiro-Wilk W 0.95020 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0009 21.9952 

F Statistic P-Value 

21.09 0.00177 

Critical P-Value 

23.15450 0.72520 

0.67091 

Com parlsons: 

Report Date: 

Analys is: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:20 PM 

06-0260-9855/B160706psc 

CH2M HIii I 
Version 

19 Jul-06 3:19 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

N/A 21.36% 

Declsion(0.05) 

Significant Effect 

Decls lon(0.05) 

Significant Effect 

Declslon(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 48.64 22- 73.2 20.361 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 
Average AG. Wt (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% 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 

Distribution Shapiro-Wilk W 0.93234 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0046 6.93340 

F Statistic P-Value 
11 .66 0.00916 

-

Critical P-Value 

23.15450 0.31142 

0.47129 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 3:20 PM 
01-6572-8209/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 28.44% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

. 

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 Arti ficial 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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CETJS 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 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 

CrlUcal P-Value 

23.15450 0.24035 

0.39216 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page5 of 9 

19 Jul-06 3:20 PM 

08-9655-9199/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 29.45% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

EquaiVariances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.52720 0.78000 2.46201 0.72586 
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CET1s· Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Twc>-Sample C>T Untrans·ronned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.51442 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 RaUo F 1.07324 

Distribution Shapiro-Wilk W 0.888B~ 

Sample Link Control Link 
02-<l314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0181 5.TT021 

F Statistic P-Value 

6.32 0.03612 

Critical P-Value 

23.15450 0.94703 

0.1 6470 

Comparisons: 

·Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 3:20 PM 

14-1076-1240/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.89% 

Decision(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 Soll/S 5 18.678 12_.355 24.360 4.9922 

100 5 10.875 5.1675 16.684 4.8189 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root W t. .(Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Cont rol vs ' Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.18619 1.85955 

ANOVATable 

Source Sum of Squares Mean·Square OF 

Between 0.16053 0.16053 1 

Error 0.9127272 0.114091 8 

Total 1.07325724 0.2746209 9 

ANOVA Assumptions 

Attri bute Test Statistic 

Variances Variance Ratio F 4.54361 

Distribution Shapiro-Wilk W 0.94530 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100 

P-Value MSO 

0.1348 0.39725 

F Statistic P-Value 

1.41 0.26958 

Critical P-Value 

23.15450 0.17176 

0.61333 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

19 Jul-06 3:20 PM 

02-5142-2850/B 160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 36.37% 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 1.09220 0.87400 1.33799 0.20288 

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

Endpoint Analysis Type 

Average Total WI (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 Soil/Sedl 100 3.07597 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1054.01 1054.01 1 

Error 891.1883 111 .3985 8 

Total 1945.1 9806 1165.4083 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.83090 

Distribution Shapiro-Wilk W 0.91577 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0076 12.4130 

F Statistic P-Value 

9.46 0.01521 

Critical P-Value 

23.15450 0.57237 

0.32302 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 3:20 PM 

11-5006-0384/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 28.83% 

Decision(0.05) 

Significant Effect 

Decislon(0,05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
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 Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.66834 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 24.5439 24.5439 1 

Error 14.59132 1.823915 8 

Total 39.1352196 26.367811 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.03404 

Dlslribution Shapiro-Wilk W 0.88572 

Sample Link Control Link 

02-8314-9013 02~14-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0032 1.58833 

F Statistic P-Value 

13.46 ·o.oos32 

Critical P-Value 

23.15450 0.50857 

0.1 5168 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 3:20 PM 

06-4658-3438/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.88% 

Declsion(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declsion(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 5.49930 3.98799 7.29890 1.56382 

100 5 2.36600 1.17B00 3.97800 1.09649 
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BLUEGRASS GROWTH TEST 
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CETIS Test Summary 
I Plant Bloassay • Chronic 

Test No: 19-7121-0592 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 04-1356-1975 Code: 

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

Receive Date: Source: 

Sample Age: 8d 12h Station: 

Comments: J11JH7 

Comparison Summary 

Analysis Endpoint NOEL 

17-0180-1532 % Germination 100 

17-2546-1336 Average Height (mm) . < 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 

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

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

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

,,,. 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 {2002) 

B1607-07 

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 2:24 PM 

17-6324-9202/B160707psc Test Link: 

CH2M HIii I· 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

11.51% Wilcoxon Rank Sum Two-Sample 

13.77% 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 Valiance 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 
% 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 SolVS 5 77.84 69 

100 5 55,82 50.200 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 -85.6 

100 5 51 .2 41 .8 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 24.382 17.277 

100 5 14.385 6.9560 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.75470 0.75601 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 12.368 6.072 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.45161 0.22400 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial 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 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.04000 . 

Maximum SE 

86.400 3.8028 

73 4.3332 

Maximum SE 
126.6 7.5491 

71.6 5.4424 

Maximum SE 
32.776 3.2300 

20.858 2.4084 

Maximum SE 
6.08000 0.61779 

2.51799 0.30792 

Maximum SE 
24.360 2.2326 

18.282 2.0115 

Maximum SE 

1.33799 0.09073 

0.73801 0.08597 

Maximum SE 
57.136 5.3683 

36.400 4.29 

Maximum SE 

7.29800 0.69936 

3.25601 0.38824 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.08944 9.32% 

SD CV 
8.5034 10.92% 

9.6893 17.36% 

SD CV 
16.880 16.40% 

12.17 23.77% 

SD CV 
7.2226 29.62% 

5.3853 37.44% 

SD CV 
1.38143 31 .35% 

0.68853 39.24% 

SD CV 

4.9922 26,73% 

4.4978 36.37% 

SD CV 

0.20288 18.58% 

0.19223 42.57% 

SD CV 

12.004 27.88% 

9.5927 35.86% 

SD CV 
1.56382 28.44% 

0.86812 39.35% 

Analyst: ~ 

Page 2 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B 160707pse 

-93 -
Approval : _ _ _ 



CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 1.00000 

100 1.00000 

Average Height (mm) Detall 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 69.6 
100 . 73 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 85.6 

100 71.6 

Average A!3 Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 17.97 

100 18.118 

Average AG Wt (Dry, mg) Detail 

Cone-•;. Control Type Rep 1 

0 Artificial Soil/S 3.11399 

100 2.51799 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 14.658 

100 18.2820 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 0.87400 

100 0.73801 

Average Total Wt (Wet, mg) Detail 

Conc•o/, Control Type Rep 1 

0 Artificial Soil/S 32.628 

100 36.4000 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 3.98799 

100 3.25601 

000-092-1 01 -1 

Rep2 Rep3 
1.00000 0.80000 

1.00000 1.00000 

Rep2 Rep3 
86.4000 69 

50.2000 52.6 

Rep2 Rep3 

111.800 88.8000 

51.2000 41 .8 

Rep2 Rep3 

32.7760 17.2775 

13.7440 6.95601 

Rep2 Rep3 
5.69800 3.34750 
2.16001 0.75601 

Rep2 Rep3 
24.3600 12.3550 

11 .694 6.072 

Rep2 Rep3 
1.33799 0.89502 

0.43601 0.22400 

Rep2 Rep3 

57.1360 29.6325 

25.4380 13.0280 

Rep2 l Rep3 
7.03599 4.24252 

2.59602 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 Rep 5 
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 

CETISTM v1 .1 .2revl 

Report Date: 

Test Link: 

\ 

· Page 3of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B 160707psc 

Analyst __ ;i,-__ 
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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 Soii!Sedl 100 · 27.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 0.0907326 0.011342 8 

Total 0.09073264 0.0113416 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.50927 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:24 PM 
17-0180-153218160707psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11.51% 

Decislon(0.05) 

Non-Significant Effect 

Oecislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysis Type 

Average Height(mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.81944 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 1212.201 1212.201 1 

Error 664.76 83.095 8 

Total 1876.960~4 .1295.2959 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.29836 

Distribu ~on 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 

17-2546-1336/8160707psc 

CH2M HIii I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 13.77% . 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislori(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 77.84 69 86.4 8.5034 

100 5 55.82 50.2 73 9.6893 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length .(mm) Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 5.56175 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6697.744 6697.744 1 

Error 1732.192 216.524 8 

Total 8429.93604 6914.2681 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.92402 

Distribution Shapiro-Wilk W 0.92205 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0003 17.3058 

F Statistic P-Value 
30.93 0.00053 

Critical P-Value 

23.15450 0.54176 

0.37437 

Comparisons: 

Report Date: 
Analysis: 

Dale Analyzed 

Page 3 of 9 

19 Jul-06 2:24 PM 

12-6594-2815/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 16.81% 

Decision(0.05) 

Significant Effect 

Oecision(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 Artl ficfal Soll/S 5 102.96 85.6 126.6 16.880 

100 5 51 .2 41.8 71.6 12.1 7 

Graphics 

1 25 I • I 
l 20- I • e I 

1 I .s '2 15 I 

£ 1 ~ E I 

Q !~ 10- I 

~ 
I 

1 I CC S· I 

& 1 ~ ~ I 
C 

f ::, 0 ~-- - -- - -------
. ..,. __ ___ ______ 

.. 0- I 
~ -~ I 

0- I 
I 

· lo" • I 
0- I 

O' ·LS:: I 
I • I 

0 -r 
0 100 -2.0 -1.s -1.0 --0.5 0,0 0.5 1.0 1.5 2.0 

Conc•"lo Ranklts 

-97-
000-092-1 01-1 CETIS™ v1 .1.2rev1 Analyst: _ _ ?>-'° __ Approval: _ _ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.48136 1.85955 

Al-'OVA Table 

Source Sum of Squares Mean Square DF 

Between 249.8798 249.8798 1 

Error 324.6685 40.58357 8 

Total 574.548386 290.46341 9 

Al-'OVA 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 

23.15450 0.58353 

0.23617 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

19 Jul-06 2:24 PM 

OS-5999-1657/B160707psc 

CH2M HIii I 
Version 

19 Jul-06 2:23 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 30.73% 

Declslon(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 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 
Average AG WI (Dry, mg) Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial 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 

Critical P-Value 

23.15450 0.20606 

0.59163 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:24 PM 

01-3107-1189/8160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 29.13% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.75470 0.75601 2.51799 0.68853 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.09988 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0345 5.58807 

F Statistic P-Value 

4.41 0.06895 

Critical P-Value 

23.15450 0.84469 

0.39446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

19 Jul-06 2:24 PM 

05-9453-0547 /B 160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.92% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-•;. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Arti ficial SoiVS 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 
j 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 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 l.OEL 
<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 

07-8356-3286/B160707psc 

CH2M Hill I 
Version 

. 19 Jui-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 21 .28% 

Decislon(0.05) 
Significant Effect 

Oecision(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum so 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 Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.37313 1.85955 

~ OVA Table 

Source Sum of Squares Mean Square DF 

Between 664.8676 664.8676 1 

Error 944.4609 118.0576 8 

Total 1609.32855 782.92523 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.56592 

Distribution Shapiro-Wilk W 0.91036 

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

Zeta NOEL, LOEL 

<100 100 

P-Value MSD 

0.0225 12.7786 

F Statistic P-Value 

5.63 0.04503 

Critical P-Value 

23.15450 0.67454 

0.28347 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

19 Jul-06 2:24 PM 
16-4933-2978/B160707psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 29.68% 

Decislon(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 43.060 29.633 57.136 12.004 

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

·endpoint Analysis Type 
Average Total WI (Ory, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t TwerSampie C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiVSedi 100 4.11677 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 

Page 9 of 9 

19 Jul-06 2:24 PM 

05-3103-1245/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV .• PMSD 
NIA 27.05% 

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 2.20631 0.98000 3.25601 0.86812 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 16-9666-2893 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

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 - % Gennination <100 

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

06-5083-34 77 Average Length (mm} < 100 

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

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

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

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002} 

B1607-08 

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 2:26 PM 

04-07 44-1803IB 160708psc Test link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergif 

Source: 

Client: 

Project: 

PMSD Method 

14.30% Equal Variance I Tw~Sample 

11 .38% Equal Variance I Tw~Sample 

15.33% Equal Variance t Tw~ample 

27.46% Equal Variance t Two-Sample 

27.89% Equal Variance t Tw~ample 

25.65% Equal Variance t Tw~Sample 

19.08% Equal Variance t T~ample 

26.20% Equal Variance t Tw~Sample 

25.70% Equal Variance I Tw~ample 

Analyst: '3r---
-105-

Approval: __ _ 



CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.80000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soit/S 5 77.84 69 

100 5 61 .840 52.5 

Average Length (mm) Summary . 

Cone-% Control Type Reps Mean Minimum 
0 Artificial Soit/S 5 102.96 85.6 

100 5 51.540 44.5 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 15.554 11 ,675 

Average AG Wt (Dry, mg) Summary 

Cone•% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 4.40710 3.11399 

100 5 2.28693 1.73752 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 9.4507 7.0325 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soit/S 5 1.09220 0.87400 

100 5 0.49613 0.36666 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artllicial Soil/S 5 43.060 29.633 

100 5 25.005 18.708 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 5.49930 3.98799 

100 5 2.78306 2.13251 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

1.00000 0.06325 

Maximum SE 

86.400 3.8028 

67.300 2.8720 

Maximum SE 

126.6 7.5491 

65.300 3.8803 

Maximum SE 

32.776 3.2300 

21.378 1.5913 

Maximum SE 

6.08000 0.61779 

3.15250 0.23481 

Maximum SE 

24.360 2.2326 

14.143 1.2866 

Maximum SE 

1.33799 0.09073 

0.73001 0.06580 

Maximum SE 

57.136 5.3683 

35.520 2.8284 

Maximum SE 
7.29800 0.69936 

3.88251 0.29726 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.14142 17.68% 

SD CV 
8.5034 10.92% 

6.4221 10.38% 

SD CV 
16.880 16.40% 

8.6766 16.83% 

SD CV 

7.2226 29.62% 

3.5582 22.88% 

SD CV 
1.38143 31.35% 

0.52505 22.96% 

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% 

Page 2 of 3 

19 Jul-06 2:26 PM 

04--07 44-1803/B 160708psc 

-106-
Analyst: ~ Approval:. __ _ 



CETIS Test Summary 
% Genninalion Detail 

Cone-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 0.80000 

Average Height (mm) Detail 

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

100 52.5 67.3000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 85,6 111.800 

100 44,5 65.3000 

Average AG Wt (Wet, mg) Detail 

Cone•% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17197 32.7760 

100 14.46 21 .3775 

Average AG Wt (Dry, mg) Detail 

Cone-0/a Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.17999 3.15250 

Average Root Wt. (Wet, mg) Detail 

Cone-01• Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 9.57999 14.1425 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.44498 0.73001 

Average Total Wt (Wei, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 24.04 35.5200 

Average Total WI (Dry, mg) Detail 

Conc-01. Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 2.62497 3.88251 

000-092-101-1 

Rep3 
0.80000 

0.80000 

Rep3 
69 

58 

Rep3 
88.8000 

54.3 

Rep3 
17.2775 

11.6750 

Rep3 
3.34750 

1.73752 

Rep3 
12.3550 

7.03250 

Rep3 
0.89502 

0.39499 

Rep3 
29.6325 

18.7075 

Rep3 
4.24252 

2.13251 

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 Reps 
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 Rep5 
7.29800 4.93198 

2.45329 2.82202 

CETIS ™ v1 .1 .2revl 

Report Date: 

Test Link: 

Page3of 3 

19 Jul-06 2:26 PM 

04-0744-1803/B160708psc 

Analyst b::: 
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Approval: __ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type , 

% Germination Comparison 

Method Alt H Data Transform 

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

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 

ANOVAAssumptlons 

Attribute Test Statistic 

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

SampleUnk Control Link 

04-0744-1803 04-07 44-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0317 0.16152 

F Statistic P-Value 
4.64 0.06338 

Critical P•Value 

23.15450 0.43367 

0.08483 

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 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-01. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

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

100 5 0.80000 0.60000 1.00000 0.14142 1.11056 0.88608 1.34528 0.16242 
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CETIS Analysis Detail 
I Plant 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 Conc-9/o Statistic Critlcal 

Artificial Soil/Sedi 100 3.35745 1.85955 

ANOVATable 

Sourc_e Sum of Squares Mean Square OF 

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--0744-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0050 8.86172 

F Statistic P-Value 

11.27 0.00997 

Critical P-Value 

23.15450 0.59987 

0.15463 

Comparisons: 

Report Date: 

Analys is: 

Date Analyzed 

Page 2 of 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 

NIA 11.38% 

De_clslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 ArtJficial Soll/S 5 77.84 69 86.4 8.5034 

100 5 61.840 52.5 67.3 6.4221 

Graphics 

l 10, I 
I • • 1 8 I 

...... I 
E l 6-' I 

!. "Z I • • ... I 
s: l "" ~ +' I 

f !~ '• 1 2 I :c ~s I .. 
1 

0 _ __ ____ __ .;. _ _ _ .. 

--- -- --- ----- --Q 

! 
C 

~ 
:::, I 

-2 I 
I 

0: ..... • I 
I 

0: -v I 
I 
I 

0: · 8 • I 

• • I 

0 -1. 
0 100 -2.0 -1.S -1.0 ~.s 0.0 o.s 1.0 1,S 2.0 

Cone-% R.ankits 

- 109 -
000-092-1 01 -1 CETIS"' v1 .1.2revl Analyst: t:r"" Approval : __ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint . Analysis Type 
Average Length {mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Cont rol VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 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 B050.96509 6790.1565 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.78502 

Dislr1bulion Shapiro-Wilk W 0.96894 

Sample Link Control Link 

04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P 0 Value MS0 

0.0002 15.7839 

F Statistic P-Value 

36.70 0.00030 

Critical P-Value 

23.15450 0.22554 

0.88088 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

06-5083-3477/B160708psc 

CH2MHIII I 
Version 

19 Jul-06 2:26 PM CETiSv1 .1.2 

Toxic Units ChV PMSD 

N/A 15.33% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum M~lmum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 51 .540 44.5 65.3 8.6766 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) · Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.451 78 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 194.843 194.843 1 

Error 259.3056 32.4132 8 

Total 454.148621 227.25622 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.12038 

Distribution Shapiro-Wilk w· 0.92089 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSC 

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 
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19 Jul-06 2:26 PM 

07-M32-6413/B160708psc 

CH2M Hilr' I 
Version 

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

Toxic Units ChV PMSD 

N/A 27.46% 

Decisl on(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon{0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 24.382 17.278 32.776 7.2226 

100 5 15.554 11.675 21 .378 3.5582 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

C.ontrol VS Cone-~. 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 

Distnbution Shapiro-Wilk W 0.93730 

Sample link Control Link 

04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0062 1.22899 

F Statistic P-Value 
10.29 0.01246 

Critical P-Value 

23.15450 0.08755 

0.52338 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

11-9793-2178/8160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETiSv1.1.2 

Toxic Units ChV PMSD 

NIA 27.89% 

Decision(D.05) 

Significant Effect 

Oecision(0.05) 

Significant Effect 

Decislon(0.01} 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.28693 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 

Total .345.64357 229.44616 9 

ANOVA Assumptions 

Attribute Test ·Statistic 

Variances Variance Ratio F 3.01097 

Distribution Shapiro-Wilk W 0.97672 

Sample Link Control Link 

04-0744-1803 04-07 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 
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19 Jul-06 2:26 PM 

07-8256-1670/B160708psc 

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 

Decision(0.01) 

Equal Variances 

Nonnal Dlsb1butlon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

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

Endpoint Analysis Type 

·Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t 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 

ANOVAAssumptions 

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 

23.1 5450 0.54906 

0.50465 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

06-8106-9018/B 160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 19.08% 

Declsion(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 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 Cri tical 

Artificial Soll/Sedi 100 2.97556 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 814.9813 814.9813 1 

Error 736.3755 92.04694 8 

Total 1551.35687 907.02827 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.60252 

Distribution Shapiro-Wilk W 0.95188 

Sample Link . Control Link 
04-0744-1803 04-0744-1 803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0089 11 .2835 

F Statistic P-Value 

8.85 0.01772 

Critical P-Value 

23.15450 0.24222 

0.69072 

Comparisons: 

Report Date: . 

Analysis: 

Date Analyzed 
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19 Jul--06 2:26 PM 

13-6298-8746/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETJSv1.1.2 

Toxic Units ChV PMSD 

N/A 26.20% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Oeclsion(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 Artifi cial Soil/S 5 43.060 29.633 57.136 12.004 

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

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial Soil/Sedi 100 3.57440 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 18.44486 18.44486 1 

Error 11 .54938 1.443673 8 

Total 29.9942417 19.888531 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.53518 

Distribution Shapiro-Wilk W 0.92834 

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

Zeta NOEL LOEL 

<100 100 

P-Value · MSD 

0,0036 1.4131 

F Statistic P-Value 

12.78 0.00725 

Critical P-Value 

23.15450 0.12616 

0.43174 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:26 PM 

10-9491-9664/B 160708psc 

• CH2M Hm· I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 25.70% 

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 5.49930 3.98799 729800 1.56382 

100 5 2.78306 2.13251 3.88251 0.66469 
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Client Washlnglon Closin 11anion, Pltljod 

OayD~ Day12~ 

BLUEGRASS GROWTH TEST 

Oay21~ 
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CETIS Test Summary 
j Plant Bloassay - Chronic 

Test No: 15-1145-8001 Test Type: 
Start Date: 07 Jun-06 Protocol: 

Ending Date: DJIWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-2009-5721 Code: 

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

Receive Date: Source: 

Sample Age: 7d 9h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NOEL 

02-6140-8578 % Germination 100 

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

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

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

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

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

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-09 

Soil 

Hanford 

LOEL ChV 

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

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:32 PM 

01-7170-2430IB160709psc 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 TW1>-Sample 

25.08% Equal Variance t Two-Sample 

19.25% Equal Variance t Two-Sample 

27.10% Equal Variance t Two-Sample 

24.85% Equal Variance t Two-Sample 

-118 -
Analyst: 6...._. Approval: __ _ 



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 Soil/S 5 102.96 85.6 

100 5 54.700 43 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24 .382 17.277 

100 5 14.027 8.592 

Average AG Wt (Dry, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial 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 SoiUS 5 18.678 12.355 

100 5 11.743 8.7620 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiUS 5 1.09220 0.87400 

100 5 0.73346 0.51331 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 25.77 17.354 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.65033 1.97803 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.08000 

Maximum SE 

86.400 3.8028 

69.300 3.6725 

Maximum SE 

126.6 7.5491 

80.800 6.9399 

Maximum SE 

32.776 3.2300 
20.113 2.2150 

Maximum SE 

6.08000 0.61779 

2.36401 0.18634 

Maximum SE 

24.360 2.2326 

14.762 1.1676 

Maximum SE 
1.33799 0.09073 

0.87800 0.06744 

Maximum SE 

57.136 5.3683 
34.050 3.2504 

Maximum SE 
7.29800 0.69936 

3.24202 0.22594 

CETIS111 v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 
0.17889 20.33% 

SD CV 

8.5034 10.92% 

8.2120 13.39% 

SD CV 

16.880 16.40% 

15.518 28.37% 

SD CV 

7.2226 29.62% 

4.9529 35.31% 

SD CV 

1.38143 31 .35% 

0.41667 21 .74% 

SD CV 

4 .9922 26.73% 

2.6107 22.23% 

SD CV 

0.20288 18.58% 

0.15081 20.56o/o 

SD CV 

12.004 27.88% 

7 .2680 28.20% 

SD CV 
1.56382 28.44% 

0.50522 19.06% 

Page 2 of 3 

19 Jul-06 2:32 PM 

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

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

Average Height (mm) Detail 

Cone-1/, Control Type Rep1 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 Rep1 Rep2 
0 Artificial Soil/S 17.97 32.n6o 

100 20.1125 15.298 

Average AG Wt (Dry, mg) Detail 

Cone-'Y, 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/S 14.658 24.3600 

100 13.9375 14.7620 

Average Root Wt. (Dry, mg) Detail 

Cone-•A Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.75000 0.87800 

Average Total Wt (Wet, mg) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 34.0500 30.0600 

Average Total Wt (Dry, mg) Detail 

Cone-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.00500 3.24202 

000-092-101-1 

Rep3 
0.80000 

0.60000 

Rep3 
69 

69.3000 

Rep3 
88.8000 

44 

Rep3 
17.2775 
16.8133 

Rep3 
3.34750 

1.83333 

Rep3 
12.3550 
11.6167 

Rep3 

0.89502 

0.51331 

Rep3 
29.6325 
28.43 

Rep3 
4.24252 

2.34664 

Rep4 Rep5 
1.00000 1.00000 
1.00000 1.00000 

Rep4 Reps 
86.2 78 

52.2000 52.8 

Rep4 Rep5 
126.6 102 

43 49.4000 

Rep4 Rep5 
31 .0360 22.8520 
9.31799 8.59199 

Rep4 Rep5 
6.08000 3.79600 

1.81799 1.31401 

Rep4 Reps 
21 .458 20.558 
9.63799 8.76201 

Rep4 Rep5 
1.21799 1.13599 

0.86199 0.66401 

Rep4 Rep5 
52.494 43.41 
18.956 17.3540 

Rep4 Rep5 
7.29800 4.93198 
2.67998 1.97803 

CETIS TM v1 .1 .2revl 

Report Date: 
Test Link: 

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

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiUSedi 100 0.88438 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.021087 0.021087 1 

Error 0.2156876 0.026961 8 

Total 0.23677457 0.0480479 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.75435 

Distribution Shapiro-Wilk W 0.82977 

Sample Link Control Link 

01 -7170-2430 01-717-0-2430 

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 

02-6140-8578/8160709psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:32 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 N/A 16.88% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

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 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635 
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CETIS Analysis Detail 
I Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average H~lght(mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control YS Cone-% Statistic Critical 

Arti ficial Soll/Sedl 100 3.12483 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 682.2759 682.2759 1 

Error 558.98 69.87251 8 

Total 1241 .25592 752.14838 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.07223 

Distribution Shapiro-Wilk W 0.80723 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0071 9.83084 

F Statistic P-Value 
9.76 0.01413 

Critical P-Value 

23.15450 0.94774 

0.01775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2of 9 · 

19 Jul-06 2:32 PM 

15-0896-4337/B160709psc 

_CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
N/A 12.63% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonna! DlsbibuUon 

Data Summary Original Data Transformed Data 

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

100 5 61.320 52.2 69.3 8.2120 

Graph ics 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysls Type 
Average Length (mm} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificlal Soil/Sedl 100 4.7063 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 5822.569 5822.569 1 

Error 2103.032 262.879 8 
Total 7925.60083 6085.4478 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.18329 

Distribution Shapiro-Wilk W 0.89794 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0008 19.0685 

F Statistic P-Value 

22.15 0.00153 

Critical P-Value 

23.15450 0.87437 

0.20796 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:32 PM 
06-3461 -1993/8160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 18.52% 

Declsion(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 Soif/S 5 102.96 85.6 126.6 16.880 

100 5 54.700 43 80.8 15.518 
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CETI S Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arti ficial Soil/Sedi 100 2.64403 1.85955 

ANOVATable 

Source Sum of Squares Mean Square ·DF 

Between 268.0929 268.0929 1 

Error 306.7903 38.34879 8 

Total 574.88324 306.44169 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.12648 

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 4 of 9 

19 Jul-06 2:32 PM 
12-8068-1990/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.87% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 24.382 17.278 32.776 7 .2226 

100 5 14.027 8.592 20.113 4.9529 
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CETIS Analysis Detail 
I Plant Bioassay. Chrqnic 

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 3.85912 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 15.50307 15.50307 1 

Error 8.327819 1.040977 8 

Total 23.8308907 16.544049 9 

ANCYI/ A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.99173 

Distribution Shapiro-Wilk W 0,95349 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0024 1.19994 

F Statistic P-Value 

14.89 0.00481 

, 

Critical P-Value 

23.1 5450 · 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 

Dec is ion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Disbibution 

Data Summary Orig inal 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 1.91687 1.31401 2.36401 0.41667 
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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 Twt>-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.75241 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 120.2203 120.2203 1 

Error 126.9522 15.86902 a 
Total 247.172516 136.08935 9 

ANOVA 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 

23.1 5450 0.23710 

0.79890 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:32 PM 

12-8558-3864/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.08% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 . Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 11.743 8.7620 14.762 2.6107 

Graph ics 
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CETIS Analysis Detail 
I Plant Bioassay - Chroni.c 

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

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.17315 1.85955 

Al'OVATable 

Source Sum of Squares Mean Square DF 

Between 0.321 7276 0.321728 1 

Error 0.255621 0.031953 8 

Total 0.57734865 0.3536802 9 

Al'OVAAssumpllons 

Attribute Test Statistic 

Variances Variance Ratio F 1.B0976 

Distribution Shapiro-Wilk W 0.90710 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0066 0.21023 

F Statistic P-Value 
10.07 0.01313 

Critical P-Value 

23.15450 0.57968 

0.26164 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:32 PM 

06-3793-1126/B160709psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 19.25% 

Decision(0.05) 

Significant Effect 

Decision(0.05) , 

Significant Effect 
! 

Decision(0.01) 

Equal Variances 

Normal Disb'ibution 

Data Summary Origlnal 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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CETI S Analysis Detail 
j PJant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance -1 Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Arti ficial Soll/Sedi 100 , 2.75510 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 747.3687 747.3687 1 

Error 787.6796 98.45995 8 

Total 1535.04828 845.82866 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.72781 

Disbibulion Shapiro-Wilk W 0.94961 

SampleUnk 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 

Critrcal 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 HIii I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 27.10% 

Declslon(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 25.77 17.354 34.050 7.2680 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Tolal 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 3.87639 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 20.29146 20.29146 1 

Error 10.80311 1.350388 \ 8 

Total 31 .0945673 21 .641850 9 

ANOVA Assumptions 

Attribute Test Statistic 

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 
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19 Jul-06 2:32 PM 

15-4156-7315/B160709psc 

CH2M Hill I 
Version 

19 Jui-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 

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 5.49930 3.98799 7.29800 1.56382 

100 5 2.65033 1.97803 324202 0.50522 
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CETIS Test Summary 
I Plant Bloassay - 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 Sh Station: 

Comments: J11JY8 

Comparison Summary 

Analysis Endpoint NOEL 

03-9676-3540 % 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) 

81607-10 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 

100 NIA 
100 NIA 
100 NIA 
100 NIA 
100 NIA 
100 NIA 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/8160710psc Test Link: 

CH2MHill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD . Method 

29.32% Wilcoxon Rank Sum Two-Sample 

11 .70% Equal Variance 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 tTwo-Sample 

26.61% Equal Variance t Two-Sample 

31 .16% Equal Variance t Two-Sample 
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CETIS Test Summary 
o/o Gennination Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 . Artificial Soi l/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 Artificia l Soil/S 5 4.40710 3.11399 

100 5 2.34030 0.88000 

Average Root Wt. (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.013 5.2001 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.56790 0.00000 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 43.060 29.633 

100 5 23.845 13.530 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artlficial SoiVS 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 

Maxlmum 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 

CETISTM v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

. 0.34641 43.30% 

SD CV 

8.5034 10.92% 

6.9072 10.95% 

SD CV 

16.880 16.40% 

16.705 22.90% 

SD CV 
7.2226 29.62% 

3.7868 27.38% 

SD CV 
1.38143 31.35% 

0.99304 42.43% 

SD CV 

4.9922 26.73% 

3.0364 30.33% 

SD CV 

0.20288 18.58% 

0.35354 6225% 

SD CV 

12.004 27.88% 

6.7596 28.35% 

SD CV 
1.56382 28.44% 

1.34153 46.13% 

Page 2 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/B160710psc 
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial SoiUS 1.00000 1.00000 . 

100 1.00000 0.80000 

Average Height (mm) Detall 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 56.4000 67.5 

Average Length (mm) Detail 

Cone-1/. Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 64.6 95.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/$ 17.97 32.7760 

100 12.7180 16.0125 

Average AG Wt (Dry, mg) Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/$ 3.11399 5.69800 

100 2.15801 2.68750 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soil/S 14.658 24.3600 

100 10.2520 12.355 

Average Root Wt. {Dry, mg) Detail 

Cone-% Control Type Rep1 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/$ 32.628 57 .1360 

100 22.9700 28.3675 

Average Total Wt (Dry, mg} Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soil/S 3.98799 7.03599 

100 2.75601 3.42499 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 

69 

63.8 

Rep3 

88.8000 

64.8000 

Rep3 

17.2775 

13.678 

Rep3 
3.34750 

2.34800 

Rep3 
12.3550 

9.44202 

Rep3 
0.89502 

0.55200 

Rep3 
29.6325 

23.12 

Rep3 
4.24252 

2.90000 

Rep4 Rep5 
1.00000 1.00000 

0.20000 1.00000 

Rep4 Reps 

86.2 78 

56 71.8000 

Rep4 Rep5 

126.6 102 

55 84.6 

Rep4 Rep5 
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 Rep5 
1.21799 . 1.13599 

0.00000 0.95200 

Rep4 Rep5 
52.494 "43.41 

13.5302 31.236 

Rep4 Rep5 
7.29800 4.93198 

0.88000 4.58000 

CETIS™ v1.1.2revl 

Report Date: 
Test Link: 

Page3 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/B160710pse 
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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 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 

Disbibulion Shapiro-Wilk W 0.76446 

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

Zeta NOEL LOEL 
100 >100 

P-Value -Ties 

-0.2738 4 

F Statistic P-Value 
0.99 0.34905 

Critical P-Value 

23.15450 0.02975 

0.00535 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:36 PM 

03-9678-3540/816071 Opsc 

CH2M Hill I 
Date Analyzed Version 
.19 Jul--06 2:35 PM CETISv1 .1.2 

Toxic Units GhV PMSD 

1 N/A 29.32% 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Disbibution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 6.1 0000 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 Bloassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.00856 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 543.1 689 543.1689 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 C~mtrol Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0084 9.11057 

F Statistic P-Value 
9.05 0.01685 

Critical P-Value 

23.15450 0.69688 

0.07108 

Comparisons: 

Report Date: 

Analysis : 

D~te Analyzed -

Page 2of 9 

19 Jul-06 2:36 PM 

0B-4029-7083/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 11 .70% 

Decision(0.05) 
Significant Effect 

Decislon(0.05) 

Significant Effect 

. Declsion(0.01) 

Equal Variances 

Nom,al Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

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

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Cr!lical 

Artificial SoiUSedi 100 2.82467 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2250 2250 1 

Error 2255.984 281.998 8 

Total 4505.98413 2531.9980 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02114 

Distribution Shapiro-Wilk W 0.89849 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0112 19.7497 

F Statistic P-Value 

7.98 0.02233 

Crllical P-Value 

23.15450 0.98431 

0.21087 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:36 PM 

06-0907-3552/B160710psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 19.18% 

Oeclsion(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

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

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone•¾ Statistic Critical 

Artificial Soil/Sedi 100 2.89279 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square DF 

Between 278.2663 278.2663 1 

Error 266.0222 33.25277 8 

Total 544.288483 311 .51907 9 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3 .63789 

Distribution Shapiro-Wilk W 0.94405 

Sample Link Control Link 

02-51 86-7967 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 

23.1 5450 0.23884 

0.59892 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

19 Jul-06 2:36 PM 

03-5550-6588/B 16071 0psc 

CH2M HIii I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.81% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disb'tbution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 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 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 2.71643 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 10.67911 10.67911 1 

Error 11 .57783 1.447229 8 

Total 22.2569437 12.12634 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Rallo 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 1.41464 

F Statistic P-Value 

7.38 0.02639 

Critical P-Value 

23.15450 0.53825 

0.41894 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Sol 9 

19 Jul-06 2:36 PM 

104381-0051/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 32.10% 

Dectsion(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 4.40710 3.11399 6.08000 1.38143 

100 5 2.34030 0.88000 3.62800 0.99304 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Crltlcal 

Artificial Soil/Sedl 100 3.31605 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 187.7134 187.7134 1 

Error 136.5664 17.0708 8 

Total 324.279861 204.78424 9 

ANOVA Assumptions 

Attribute Test Stati_stlc 

Variances Variance Ratio F 2.70321 

Distribution Shapiro-Wilk W 0.93058 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta ~L LOEL 

~: ,w 

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 

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 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 WI. (Dry, mg) Comparison 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.03662 

Distribution Shapiro-Wilk W 0.95188 

Sample Link Control Link 
02-5186-7967 02-51 86-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0103 0.33898 

F Statistic P-Value 

8.27 0.02063 

Critical P-Value 

23.15450 0.30741 

0.69080 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:36 PM 

05-8762-7837/B16071 Opsc 

-CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 31.04% 

Declsion(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbulion 

Data Summary Original Data Transfonnecl Data 

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

0 Arti ficial 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 
l Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 3.11889 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 923.0763 923.0763 1 

Error 759.1481 94.89351 8 

Total 1682.22437 1017.9698 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.15365 

Distribution Shapiro-WIik W 0.94721 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0071 11 .4566 

F Statistic P-Value 

9.73 0.01425 

CrlUcal P-Value 

23.15450 0.29195 

0.63564 

Comparisons: 

Report Date: 

Page8of 9 

19 Jul-06 2:36 PM 

Analysis: · 00-8470-7796/B160710psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.61% 

Decision(0.05) 

Slgnlflcanl 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 Ar1lficial SoiUS 5 43.060 29.633 57.136 12.004 

100 5 23.845 13.530 31 .236 6.7596 
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Comparisons: Page 9 _of 9 

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

Analysis: 12-0327-6502/816071 0psc 

j Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Average Total Wt (Dry, mg) Comparison 02-5186-7967 02-5186-7967 19 Jul-06 2:35 PM CETISv1 .1.2 

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

Equal Variance t Two-Sample C>T Untra_nsfonned <100 100 NIA 31 .16% 

Group Comparisons 

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05) 
Artificial Soll/Sedi 100 2.81202 1.85955 0.0114 1.71346 Significant Effect 

ANOVATable 

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

Between 16.78443 16.78443 1 7.91 0.02277 Significant Effect 

Error 16.98093 2.122616 8 

Total 33.7653599 18.907049 9 

AN OVA Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance Ratio F 1.35885 23.15450 0.77356 Equal Variances 

Distribution Shapiro-Wilk W 0.93300 0.47809 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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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 11-7178-0093 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DIIWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-4636-9622 Code: 

Sample Dale: 05 Jun-06 01 :30 PM Material: 

Receive Date: Source: 

Sample Age: 34h Station: 

Comments: J11JXO 

Comparison Summary 

Analysis Endpoint NOEL 

20-1410-9684 % Germination 100 

15-3565-0971 Average Height (mm) 100 

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

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

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

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

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

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

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

000-092-101-1 

Plant Ctvonic 

ASTM E1963-02 (2002) 

81607-11 

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 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 t Two-Sample 

28.46% Equal Var1ance t Two-Sample 

25.83% Equal Variance t Two-Sample 

19.56% Equal Variance I Two-Sample 

26.42% Equal Variance I Two-Sample 

26.21% Equal Variance t Two-Sample 
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CETIS Test Summary 
•;. Germination Summary 

Cone-% Control Type Reps Mean Minimum 
0 Artificial SoiUS 5 0.96000 0.80000 
100 5 0.92000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiUS 5 77.84 69 

100 5 70.020 55.8 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiUS 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 SoiUS 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 Wl (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiUS 5 18.678 12.355 

100 5 15.007 11.975 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 
0 . Artificial Soil!S 5 -1.09220 0 .87400 

100 5 0.84410 0.64252 

Average Total Wt (Wet, mg) Summary 

Cone•o/o Control Type Reps Mean Minimum 

0 Artificial SoiUS 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 
"lo Germination 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 68.6 63 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 73.4000 64.8000 

Average AG Wt {Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32,7760 

100 17.732 12.838 

Average AG Wt (Dry, mg) Detail 

Cone-1/, Control Type Rep 1 Rep2 

0 Artificial Soil/$ 3.11399 5.69800 

100 2.75000 2.03000 

Average Root Wl {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 Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.94001 0.78398 

Average Total Wt {Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/$ 32.628 57.1360 

100 32.99 25.096 

Average Total Wt (Dry, mg) Detail 

Conc-1/, Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.69001 2.81399 

000-092-101-1 

Rep3 
0.80000 
0.80000 

Rep3 

69 
55.8 

Rep3 
88.8000 

53.8 

Rep3 

17.2775 
12.685 

Rep3 
3.34750 
1.90750 

Rep3 

12.3550 

11.9750 

Rep3 
0.89502 

0.64252 

Rep3 

29.6325 
24.6600 

Rep3 
4.24252 
2.55002 

Rep4 Rep5 
1.00000 1.00000 
1.00000 0.80000 

Rep4 Rep S 

86.2 78 
91 .4000 71.3000 

Rep4 Reps 
126.6 102 
89.8000 71.8000 

Rep4 Reps. 

31.0360 22.8520 
21.1260 17.8175 

Rep4 Rep 5 

6.08000 3.79600 
3.35601 2.86002 

Rep4 Rep 5 

21.458 20.558 

18.97 16.575 

Rep4 Rep5 
1.21799 1.13599 

1.05398 0.79999 

Rep4 Reps 

52.494 43.41 

40.096 34.3925 

Rep4 Rep5 
7.29800 4.93198 
4.40999 3.66000 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Analyst: 'fr-' 

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

12-6508-1116/B160711psc 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

W Iicoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soll/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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Link 

12.:8508-1116 12-6508-1 116 

• Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.3452 5 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul--06 3:01 PM 

20-1410-9684/B160711psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-OS 2:38 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 N/A 12.63% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transforl]led 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 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 Untransfonned 

Group Compari.sons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.1051 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 
12-6508-11 16 12-6508-1116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1506 13.1587 

F Statistic P-Value 

1.22 0.30124 

Critical P-Value 

23.15450 0.40409 

0.62805 

Comparisons: 

Report Date: 

Analysis : 

Page2of 9 

19 Jul-06 3:01 PM 

15-3565-0971/8160711 psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 2:38 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 16.90% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05} 

Non-Significant Effect 

Decision(0.01} 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 77.84 69 86.4 8.5034 

100 5 70.020 55.8 91.4 13.344 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length(mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Critical 

Arti ficial Soil/Sedi 100 3 .36719 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square OF 
Between 2598.544 2598.544 1 

Error 1833.52 229.19 8 

Total 4432.06372. 2827.7337 9 
-

AN.OVA 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 

04-5825-2217/816071 1psc 

CH2M HIii 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 

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 SoiVS 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 Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt {Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Con·c-% Statistic Critical 

Arti ficial Soil/Sedi 100 2.19755 1.65955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 157.7125 157.7125 1 

Error 261.2637 32.65796 8 

Total 418.976151 190.37044 . 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.96700 

Distribution Shapiro-Wilk W 0.94633 

Sample Link Control Link 
12-6508-1116 12-6508-1 116 

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 HIil I 
Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.56% 

Decislon(0.05) 

Slgnifjcant Effect 

Decision(0.05) 
Non-Slgnlflcant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal 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 Valiance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Critical· 
Artificial Soil/Sedi 100 2.70798 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 8.339276 8.339276 1 

Error 9.097596 1.1372 8 

Tota l 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 

12-6508-11 16 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0134 1.25417 

F Statistic P•Value 

7.33 0.02674 

Critical P-Value 

23.15450 0.13875 

0.54757 
. 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 3:01 PM 

09-9762-8383/B 160711 psc 

CH2M HIii I 
Version ' 

19 Jul-06 2: 38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.46% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/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. r,Net, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•'Yo Statistic Critical 

Artificial Soil/Sedi 100 1.41457 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 33.68325 33.68325 1 

Error 134.6656 16.8332 8 

Total 168.348839 50.516449 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.85012 

Distribution Shapiro-WIik W 0.96178 

Sample Link Control Link 
12-6508-11 16 "· 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 6 of 9 

19 Jul-06 3:01 PM 

10-0279-3037/B160711psc 

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 

Decislon(0.05) 

Non-Significant Effect 

-

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial 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 W t (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Gro up Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.15907 1.85955 

ANOVA Table 

'Source Sum of Squares Mean Square OF 

Between 0.1538847 0.153885 1 

Error 0.2640893 0.033011 8 

Total 0.41797404 0.1868959 9 

ANOVA Assumptions 

Attribute Tes! Statistic 

Variances Variance Ratio F 1.65565 

Distribution Shapiro-WIik 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 

23.1 5450 0.63719 

0.37461 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 3:01 PM 

18-3727-5688/B160711 psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.56% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlslribuHon 

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 0.84410 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 Squares 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 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0471 11 .3771 

F Statistic P-Value 
3.60 0.09424 

Critical P-Value 

23.15450 0.26894 

0.78915 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed · 

Page 8 of 9 

19 Jul-06 3:01 PM 

08-1399-8256/B 160711 psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 26.42% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soll/S 5 43.060 29.633 57.136 12.004 

100 5 31.447 24.66 40.096 6.5624 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Total WI (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 2.6763 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between · 10.75881 10.75881 1 

Error 12.0167 1.502088 8 

Total 22.7755098 12.260895 9 

A.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 4.37760 

Distribution Shapiro-Wilk W 0.93747 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0140 1.44140 

F Statistic P-Value 

7.16 0.02809 

CriUcal 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/B16071 1psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CET1Sv1.1.2 

Toxic Units ChV PMSD 

N/A 26.21% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-0/4 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 
Washinj!ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-198 jPage 1 of ! 

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

tl>roicct Dcslenalion S:mu,lin2 Location SAFNo. Air Quality • 45 Days I 00 & 300 Area Component of the RCBRA - Incremental So BORROW PIT 18 RC-051 

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

Shloocd To Offsite Prooertv No. Bill of La dine/ Air Bili No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3fororiginal malerial to Corvallis for MIS preparario11 a11d No. of Container(s) 
I I 

aliquori11g, page I for radioanalytical fractions to Eberline, & page 2 1000g 4000g 
for chemical a11alyrical fractions to LJonvil/e. Volume 

S<eilcm(l)in Soil Plaut 
Spi,ciol Toxicity 

SAMPLE ANALYSIS 
In.scrucrion.s. AS'TM E1963; 

Soil Ncm:uode 
To.11:icity 

ASTM E2l72 

Sample No. Matrix• Sample Date Sample Time [~~ ··~~ ~--~•.:,. ..... . ~ ~ ' to'?. f~ ' ,, ~ ~t~i~i i~~~i, ~ti:~~½~ iih1i.0tt.li'. ~J~l{~ ~~f;/~E{;~~; :i~t~~ §~j 
J11K10 SOIL 5-l ~-u:a 1(,,.,()0 I l - OJ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~~!sfted BJ;"l),vcd Fro~ Dote/Time ,~oo !il;cd By/Stored In ,/ Date/rime 5"-/~~ • Thc.ie marks indicote that unleu lined ou~ analyte• 10 be included with Stronlium-89,90 •· Total Sr 
S•Soit 

~--/~"'CJ/c ,:;, . .ho II. IL, , I' .JJ-7 ,-,A JJ..,/, 1 7: N 
nnoiysis fr.ietion. S£-5aJlfflffll -· \.1-4 .,JNJ. "- These marks indicate lhat lhis is o non-;,.nalysis used 10 properly fonnal COC ronn So-.!olld 

ReUnqui,(e;{By/Rcmoved Fr~m bl Date/Time Receivedr.iiytSt~d In Dale/Time Contact Joan Kessner for any questions. JI.Slut.Ire 
W • Wlltr 

(I) Particle Size (Dry Sieve) - D422; Moistwc Content · D2216; TOC- 9060; pH (Soil)· 9045; O-Oil 

Date/Time A-Air Relinquished By/Removed From Dole/Time Received By/Stored In Nitrogen by KjeldabJ - 351.2; Ammonia• 3$0.3; IC Anions - 300.0; Percent Solids DS-°""'1Sdldl 
m..,.0rvm Uqu1da 

Relinquished By/Removed From Dateffime Received By/Stored In 
T•Tluue 

D~tc/Timc Wl•Wips , 
l.>UCll'id 

°6'7 l '-1:> 7 - o( V• V.d.ldia'I 

Relinquished By/Removed From Date/Time Received By/Stored In D~te/Timc X• Othcr 

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

LABORATORY Received By Tille D11efTime 

SECTION 

FINJ\L.SAMPLE Disposal Method Disposed By DalclTime 

DJSf,9SITION 
....... 

BHI-Ei,-011 (08/29/2005) 



r- \-=t.9<<K 
Washington Closure Hanford CHAIN OF CUSTODYiSAl\1PLE ANALYSIS REQUEST RC-051-192 jPage l of 1 

lcollector Comoanv Contact 1'elcohone No. Project Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaro_und 

IProicct Desilmation Samolini! Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So BORROW PIT 14 RC-051 

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

Shlooed To OlTsite Prouertv No. Bill of Ladine/Alr Bill No. 
CH2MHll..L A0601S1 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
U.re page 3 for original male rial to Corvallis for MIS preparario11 and No. of Container(s) 

I I 

aliquo1i11g, page I for radioa11alylical fract iom ro Eberli11e, & page 2 1000g 4000g 
for r:hemical a11a/y1ica/ Jraccia11s to Lionvil/e. Volume 

Sec item (I) in Soil Pl""' 
Spcci~t To,;ic:ity 

SA"MPLE ANALYSIS 
lrutrvc:Ck>llJ... ASTMEl~6J: 

Soil Nemo1odc 
To,cicity 

ASTME217l 

Sample No. Matrix• Sample Date Sample lime ~~~ ~~ -
•,=..- _- ·~· .. 
_, 

i»JQ,",;.,:-~-r-.. \ ... ~i~r,~ ~~~11~?t~] ~~;it~~i~ ~~fg~.ft,\\~ ~~~~~ ;11 .·• ., ~ 
. ~-· . 4· -~ .... ;, ~f-J~ .~ ,~ . . . ·'""" . 

J11K04 SOIL .5-17-C,(o \757 \ I .. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rrat~1.Btll(otd From 
Date/Time ) z_5 7 Rec(! By/Stored In ,,,/J Da1elr1111e 5-1~ lbese marks lndiate that unlus lined ou~ aaalytes to be included with Slrontiun .. 89,90 -- Tolal Sr 

S•Sa.l 

Id •~ --,/) JJ,_Jr/u 't'..J../2.mJ-Ht. L /~-c 
Malysis .fraction. Sf.SnU~I 

I N '. /) 11.A -r.; ~ s r:,..:.~- b "-- lbese marks indicate that Uiis is a non-anolysis 113td 10 properly format COC fonn. ~-"' ~ V 7, =rorrl , Date/Time !Received Byffl1ored In Date/lime Contact Joan Kcssou for any questions. · Sic.Sh.Id·• Rclinqu hed By/Removed F 
WaWota 

(1) Particle Site(Dry Sieve)- D422; Mois!We Cootenl • D2216; TOC • 9060; pH (Soil)· 9045; 0.011 

Datc/Timc Da1c/Timc A• Atr 
Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeldohl - 351.2; AllVTlOnia - 350.3; JC Anioru - 3QO.O; Percent Solids OScOrun.1 ScUdl 

01.,,,0nJIII Uq<ridl 

Date/Time 
T• Tinue 

Relinquished By/Removed From Da1e/Timc Received By/Slored In Wl•WII" 

~ ,~,- o-z.. t,.Uqu;d 
V• Ve~aliaa. 

Relinquished Byfficmoved From Dale/Time Received By/Stored In Dale/Time X•Olha-

Relinquished By/Removed From Da1e1Time Received By/Stored In Date/Time 

LADORA TORY Received By TiUe Datc/fime 

SECTION 

FIN+i, SAMPLE Disposal Method Disposed By Datc/fime 

DI~SITION 
...,.., 

BHI-E,E-011 (08/29/2005) 



... P \-=t 9 3 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0S1-270 !Page 1 of l 

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

Proicct Dcsi1mation Sam0line Location SAFNo. Air Quality • 45 Days 
l 00 & 300 Area Component of the RCBRA - Incremental So McGEE RANCH RC·0SI 

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

Sh.inned To Otrslte Properlv No. Bill ofLadin2/Air Bill No. 
CH2MHILL 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 to Corvallis for MIS preparario11 and No. of Containcr(s) 
I I 

aliq11ori11g, page I for radioanalytico/fractiom to Eberli11e, &page 2 IOOOg 4000g 
for cl,emicol analytical fractions to Lion ville. Volume 

S« item (I) in Soil Pion! 
Sped al To.-k!i1y 

SAMPLE ANALYSIS 
Jnsu'\lc;tions. ASlM E1963; 

Soil Nem:nodc 
To,:iClty 

ASTM E2 171 

Sample No. Ma1rix • Sample Date Sample Time , -.•.·r..··"®'.~! 1:~:~ ~-~~ - ~:~:j:iJ;i~~t~ ~1;it~fff ;_~:~~\~I~l~l ltil~l~t*t{ ~1~1~~~ti {!:f ii :f ;lf f() }{/•t:;;~)t;; 1{'·1!.!:!i~J~~f f~{t\;~t~;}~ID: 
Jl1K97 SOIL 5-17-0~ 1·7-::;7 I I - \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~;;;,~1tJr, /J2 
Datc/Titnc c, '1 00 R~~ved By/Stored In Dn1c/Time :, -/'i'-"1,, Tliese marks indicale lhat unlen lined out, Malyles to be included wid1 Slrontium-89,90 -- Total Sr 

S-soil 

s---1~---oc;., Id' ~ ... _ fl £./,Jl, . I Cff 2/f/ u-f/ 1 <7-¼:c.J.c: 
nnaJysis fr.iction. S~Snhn'«fll 
~- Tlle5e marks indica1c ih:11 lhis is • non-anolysis used co properly fon11:1t COC ronll SO&Sdld 

Relin~uishcd By/RemovedlicroniO • / Date/lime Received fl.,ts1ored In Datetrime Con1ac1 Jo.in Kessner for any questions. Sl::StUdft 
\V., W:JAd 

(I) Particle Size (Dry Sieve)- 0422; Moi,curc Content • D2216; TOC - 9060; pH (Soil)· 9045; 0.011 

Daleffime Dare/Time A•Air Relinquished By/Removed Fron, Received By/Stored In Niuogen by Kjeldahl - 351.2; Ammonia• 3S0.3; IC Anions ·_300.0: Percenl Solids DS.-Onim Sdlcb 
DL-0,un, Uquid• 
T•TiH1k 

Relinquished By/Removed From Dateffin10 Received By/Ston:d In Da1e/Time WtsW[pe 

t..Uqvld 

1/4- 1&07- o? v. v~111IM 

Relinquished By/Removed Fron, D01c/Tin10 Received BylS1orcd In Dale/Time X•Olhff 

Relinquished By1Ren10ved From Date/Time Received By/S1on:d In D:itc/Iime 

LAUORATORY Received By Ti,le Datemme 

SECTION 

FJNA~AMPLE Disposal Method Disposed By Da1crrin,e 

DIS t9flTION 

8Hl·E~11 08/29/2005 



F\~ 11.P 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 jPnge 1 or 1 

Collector Comoanv Contact Teleuhone No. Pro.iect Coordinator 
STANKOVICH. M. JOAN KESSNER 37S-46SS KESSNER,JH Price Code SL Data Turnaround 

Proicct Desi1matioo Samollne Location ,4~,Jot.- SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA • lncremeotal So 1oon2it- /(,o? - H:). RC-051 

Ice Chest No. Field Loebook No. I COA Method of Sbinmcnt 
EL-1596·1 . BESRAS6520 FF.DEX 

Shioi>ed To Offslte Proocrtv No. Bill of Ladine/Alr Bill No. 
CH2MHJll A060151 SEEOSPC 

POSSmLE SAMPLE HAZARD_S/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original matuial lo Corvallis for MIS preparation and No. of Container(s) 
I 1 

a/iquoring, page I for radioanalyrica/fracriom to £berli11e, & page 2 tOOOg 4000g 
for clremical a11alytical fracrio11s to Uo11ville. Volwnc 

S,e hem(I) in SoilPloat 
Special Toxicity 

SAMPLE ANALYSIS 
fnstruct..ions. ASTME1963; 

SoU Ncmo1ode 
To.tici(y 

AS1MEl17l 

Sample Time ~~ ~ ~ i'.Rii t.r:~ ~~J~~ ~~!$.ft1i ~~~~*-~ ~~---~ ... ,--~-~t\'l~ Sample No. Matrix• Sample Date ~\,•'· .· . . 
.. .,., 

,;:, .d~ 
·.,: .• ,,ilt:,., ··•:t1 fil;i'ai .1.&i ~ . 
U~ .f:i:l ~ , . 

J11JT6 SOIL .S-22.--0(. IL{m.. I I - o' 

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

~lifJ;:hc:B~~cehd F{U 1, . A/i~ 

Datc/fime / Soc> ~ff~ed By/Stored In Daldrunc $°· ZZ.· 0( These nwlcs iodicnte Iha! unlcn lined ou~ a.nnlytcs to be: included wilh Slrontium-l\9,90 - Tolol Sr 
S•Sotl 

.<..-7_2 v ~ ., - I £.J.1,~,.,,,,,/ 1",J.12.M li/U 1,.,-., vo onaly•is fnict ion . S!-S•Jhtwnl 
"- 1nc•e =ks indicate that this is a oon-on>l)'5is used to properly fom1.1t COC fom1. SO.Solid 

Relinqui~d By/Removed From~ )J Date/Time Received ifytStcnd In Da1c/fimc Contact Jo;in Kessner (or any ques tioos. $1-SI\Adic 

W • W"'er 

(I) Particle Size (Dry Sieve) • D422; Moisture Coalent • 02216; TOC • 9060; pH (Soil)· 9045; O• Oll 

Dntefl"imc Dntc/Timc A• A1r 
Relinquished By/Removed Frc,m Received By/Stosed In Nitrogen by Kjeldahl • 3Sl .2; Ammonia · 350.3; IC Aniom • 300.0; Pcicent Solids DS•Dnan Solids 

OUIDnJff'IUquicb: 

Date/rime 
T• Tluuc 

Relinquished By/Removed From Datc/l1me Reeci\'Cd By/Stored In W J• \Vipe 

~ I (.o"'? ·o'( t.,,Uqoid 
v,.v~r.n~ 

Relinquished By/Removed From Dateffimc Received By/Stored In Datdfimc X• Othcr 

Relinquished By/Removed From Date/Time Rcceised By/Stored In Dotc/Timc 

LABORATORY Received By Title Onie/lime 

SECTION 

FINAfL,SAMPLE Disposal Method Disposed By Daretrimc 

DlS~SlTION 

-BHI-E!E-011 (08/29/2005) 



rt 8S(o 
Washin£ton Closure Hanford 

tollcclor 
STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-150 IP;1ge l of l 

l'rolcct Dcsienallon 
I 00 & 300 Arca Componcnl of lhe RC BRA• Incremental So 

Jee Chest No. 

Sllioucd To 
CH2MHIL.L 

POSSJDLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Comoanv Contact 
JOAN KESSNER 

Samolioe Location 
116-N-3 

Field Lo2book No. 
EL-1596-1 

Offsitc Proocrtv No. 
A0C5015I 

Prescrrntion 

Type of Container 

Use page 3 for origi11al 11u11e1·ial 111 Cmva/lisfar MTS preparation and 
aliq111)1i11g, page I for rndioai,alyrical fmctio11s to Eberli111:. & page 2 
for clremiraf rmaiyrirnl frai·riom r,, limn•illf. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. MnlriX., Sample Date SampleTime 

J11JV2 SOIL 5 ... 1..., "Z--0 ~ l'l OY, 

Telcohonc No. 
375-4688 

Nu1tc; 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

Sec i1cm (I) in So~ Pl•n• 
Sp,:ciol Toxicity 

Jrutnictions. ASTM E1963; 
Soil Ncuuto<lc 

To;,icity 
ASTM£2172 

Project Coordinator 
KESSNER,JH 

SAFNo. 
RC-OSI 

Price Code 8L 

Air Quality l] 

Method of Shioment 
GROUND TRANSPORT 

Bill of Ladine/Air Bill No. 
SEEOSPC 

r 

Data Turnaround 

45 Days 

,. · ·< 

-/ 

Mnuix • CHAIN OF POSSESSION )llgnlPTint Names _ SPECIAL INSTRUCTIONS 
f-R-21A_.:..ilil-,c-.L}JJtj-y-,--v.:..ed-F-· r_o,:_m ___ ---D-•-te_rr_ime-· -,-.-7-/...,....l),,...,..~--,c"·,1-t/"'d1-P'-S/IJ--:J/J,d_l...,..,,1.+--. ?/)--/J--7M-,---~---"7'•!"t-, e--;-/n--, · '111ese m.irks indic•te th.it unle.sJ lined out, nnolytes to be included wid1 So·ontiun1-89,90 •-Total Sr 

7 I J ~. , "".\....,_ //I "t' ; 1r. ''1 ..:, 1 ,, o.n:1.lysl.s rraction. 
Ci., :·\ ..-1 li:/\/1,/1 ..:.. } «;. 2.2 -er Z..C, ,/ /p 7 IL..-:> 'uJ A- TI1ese m:u-13 indicate that ll\is iso 11on,anal,vsis 11sed 10 properly fonn.,t COC rornt so.s..,ttJ 

S1-SIW,rt Rclinq&ishcd Dy/Removed Fro~, / ' Date/Time Reee# BytSlored In I D.ut/Timc / (-'JO Con1act loon Kessner for ony ques1ions. 

Relinquished Dy/Rc1110ved From 

Relinquished Dy/Removed Ft0m 

Relinquished By/Rc1110ved From 

Rclinqui,hcd Dy/Removed l'roni 

LAilORA TORY 
SECTION 

FIN&SAMPLE 
DI~OSITION 

Rceeh·cd Dy 

Di.,p=I Method 

BHl-1¥·011 (08/29/2005) 

Datc/Tinie 

Oatc/Tirne 

Oa1crrimc 

Date/Tin,e 

Received By/Slorcd In OatefTime 

Received By/Stored In OatcfTime 

Received BytS1ored In Date/Time 

Received By/Stored In Date/Time 

Title 

(I) Particle Size (Ory Sieve). 0422; Moisture Contcnl • D2216: TOC • 9060: pH (Soil)· 904S; 
Nitrogen by Kjeldahl • ~SJ.2; Ammonia· 350.J; IC Anions - 300.0: Percent Solids 

D:atc/Timc 

Disposed By 

\Y• \\':,\er 
O• Oil 
A•~ir 
DS•DnwS..iidl 
Du DNm t.,quld• 
T'111T1UUt' 

\Vl•Wipt 

L-LkJUMJ 
\':sVcgct.:a1k..._ 
:<:r.Othff 



I- !'rs";) 7 
Washin2ton Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-210 I Page l or l 

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

Proiect Desienation Samolin2 Location SAFNo. Air Quality • 45 Days l 00 & 300 Aiea Component of the RCBRA • Incremental So 600-23 RC-051 

Ice Chest No. Field Lo2hook No. I COA Method of Shiomcnt 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shioocd To Offsite Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHJLL A06015I SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Che page 3 for original male rial lo Cmval/isfor MIS prepara1io11 and No. of Contalner(s) 
I I 

aliqrwring, page I for radioanalyrica/ Jroctim1s to Eberline, & page 2 
for chemical a11alyriralfrac1io11.f 10 Lio11vi/le. Volume 

lOOOg 4000g 

S<c hem (1) In Soil Plant 
Sp<ci•I Toxicity 

SAMPLE ANALYSIS 
Jrulf\lctions. ASTMEl96J: 

Soil Ncn10tode 
Tal:iefty 

ASTME2l72 

Sample No. Matrix• Sample Date Sample Time ~,~l~~U f:::;~ .,.t~{t.~~ 1:~t4'Jii }1tf.li~l -".?<:tf.;¼;~~~ ~-.:~:il',,•,~.:.t-: .. '. i¥.W.~~}~~i il~~tt~~:.1 .. :~:}~:.':\ \}:;:·~ t\\ .;~f}.~~~ .'.-t{?t1lt11:i{ 
J11 K22 SOIL S -23-0(,.,;, L~oo I l ·- I 

I 

CHAIN OF POSSESSION /L,,0'5 Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rcli~C7~1at~ 
Dale/Time ~ R7J;:;,~~Storcd In 

Dole/Time S• 2..1{-0',, - lbcse rn.\rks indicate that unless lined out. anolyles lo be included wilh Strontium-89,9-0 ·· T01nl Sr 
s~Soi1 -ro A/.9-. S-2~ -CO ,<_ - ,I_ /~. _/ /"t.J.? 11A IJ./1 I n:~1 

on:.lysis fr::1cti0n. SE-s,,,J4"""M 
•- lbcse nwks indicate that I.his is a non-annlysis used 10 properly fom,at COC form. SO-SalW 

Relinquishld By/Removed r,0111 /I I 0&1e/Time Received 11y/Stored In Oa1e/I'ime Conlact Joan Kessllt:r for any queuiom. Sl~Sludie 
w-w~rcr 

(I) P:uticle Size (Dry Sieve) - D4l2; Mois1urc Content· 02216; TOC - 9060; pH (Soil) · 9045; o.o;r 
Il;,teffime A•Alr Relinquished By/Removed rro,n Date/Time Received By/Srorcd In Nitrogen by Kjcldahl • 351 .2; Ammonia• 350.3; IC Anions· 300.0; Percent Solids D.S.ONm SdMU 

oi..Dnlm liquid, 
TaTiuuc 

Relinquished By/Removed f'rmn Daterrimc Received By/S1orcd In Da1e/l'ime \lllcW1pe 

DC:. 1&.>1 - D"' t-UQUh.l 
V•Vir11e1lll1:Xt 

Relinquished By/Removed From Dare/fin,c Received By/S1orcd In Dale/Time X-c>ll\c:r 

Relinquished By/Removed From D:11c/Tim: Received By/S1orcd In Datefflme ... 

LADORA.TORY Received By Ti1le O:ne/fimc: 

SECTION 

FINJ\~<;AMPLE Disposal Method Disposed By Dmc/T'in,c 

DIS~SITION 
N 

BHI-Eq-011 (08129/2005) 



Washin2ton CJosure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-98 · I Pace l of 1 
Collector Comnanv Contact Teleohone No. Pro.iect Coordinator 

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER.JR Price Code SL Data Turnaround 

Proicct Desienation SamnlillJ! Location SAFNo. Air Quality • 45Days 
l 00 & 3.00 Area Component of the RCBRA - Incremental So UPPER RIPARIAN #11 RC-051 

Ice Chest No. Field Lo2book No. I COA Method or Shlnmcnt 
EL-1 596 BESRAS6520 GROUND TRANSPORT 

Shinned To Offi;ite Proncrtv. No. Bill or Ladin2/Alr Bill No. 
CH2MHILL A06015I SEEOSPC .. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
Use page 3 for origi11a/ material to Corvallis for MIS preparario11 011d No. or Container(s) 

I I 

a/iquoti11g, page 1 for radioa11alyricalfractio11s 10 Eberli11e, & page 2 
Voh.UTM: 

1000g 4000g 
for cht!mica/ a,1a/yticalfrac1io11s 10 Lio11ville. 

Su itcm(l) in SoU Plant 
Special Toxicity 

lnsuuclions. ASTMEl963: 
SAMPLE ANALYSIS Soil NemolOd< 

Toxk:iry 
ASTME2172 

Sample No. Matrix• Sample Date Sample Time ~t;,;~~~~ f~l%1tf}'.~ t~~~~t~ ~l~[J%~ ~i:i;t4~;~;~ ~:lt/\ri:\;/~. J{~:;.~-:~~~ .. ~t.~bt~.}'~:?t::;: }Ji-%t&i~ii1 ii~~~~11~t 
J11JH7 SOIL 5 - '2_c1-u~ \\sq I I -

~ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~aqui~Li1R°r?~ 
Date/Ti~ (:, ,g ) 0 Received By/S1or,:d In Date/time S--'3<1-df,, • These marks indicate that unless lined out, analytes to be included with Strooclum-89,90 -· Toral Sr 

! • Sck1 

;.{Jp;~- I/ I.I. _ DJ1otyJis frnctlon. 
1 

s~man 1,,,,,, In.;?('/)~ _..;'-:>,o ()~ IJ .,J}-:,__Jc,f n.,, J .,,,,, :~ 
A_ These m.u-lts indicare rhal this is a non-analysis used to properly rorrnat COC form. .S<>,..Sdid 

RelinqGished Oy/Removcd'Fronl/ f- · Da1c/l"ime Reccived'By/Stor,:d In Date/lime Contact Joan Kessner for any questions. SI.Slud1c 
W • W,tcr 

(I) Particle Size (D,y Sieve) · D422; Mois= Content· D2216; TOC - 9060; pH (Soil)• 904S: 0-011 

Date/lime Ai=Alr 
Relinquished By/Removed From : Da1cffimc Received By/S1or,:d In Nitrogen by Kjeld~ • 351.2; Ammonia- 350.3; IC An.ions - 300.0; Pcn:cnt Solids DS::10nnnS,)l/t.ll 

I DL-Orun1Uq,uidl 
T• Tiuuc 

Relinquished By/Removed From Date/rime Received By/Stor,:d In Dote/Time \Ylt W,pe .. 
°8b-l ,~-,- o7 LoUquld 

v.v.,,,.uon 
Relinquished By/Removed From Dafc!/Iime Received B y/Stor,:d In Dale/Time X• Othc:r 

Re linquished By/Removed From Date/Time Received By/Stored In Date/Time 

LABORATORY Received By Tille Dotelflmc 

SECTION 

FINA\.,SAMPLE Disposal Method Disposed By Onie/Time 

DIS~ITION 
w 

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



Ft~.5-~ 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 jPagc 1 of l 

:ollcctor Comoanv Cont.act Teleohone No. Project Coordinator 
STANKOVICH, M. JOAN l<:£SSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

'roiect Desi1mation Samolin2 Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA - Incremenlal So BORROW PIT 24 

.. 
RC-051 

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

ihinncd To Offslte Pronertv No. Bill of Ladine/Air Dlll No. 
CH2MHD..L A060!5I SEEOSPC 

POSSIDLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage . 

Use page 3 for;Drigi110/ material to Corvalli.r for MIS preparatio11 and No. of Container(s) 
I I 

aliq1101i11g, page I for radiaa11aly1ical fracrio11s to Eberline, & page 2 1000g 4000g 
for chemical a11a/y1ica/ fractions ta Lia11ville. Volume 

.. Suimn(l)in Soll Plant 
Spcci~t. Toxtc;,y 

SAMPLE ANALYSIS 
INtrucfioris. ASTMEl963: 

Soil Ncmotodc 
Toxicily 

ASTME2172 

Sample No. Matriit • Sample Dale Sample Time 
~~ . _,.,c;11ro~ ;·•:,..g;.m-ii ~ ~ ~''ffl ~~J:at~ ?~fi~Wt'l ~~:iJl.ttYit"' illff~\1r.i:{}! ~\,;,;~ . ~,4;;1-).' -~ ~~ ~ - . - .,1,~,,1...-:I~- .:>: 

J11K16 SOIL _.t:5- 2.. 'j -UP 1533 I ' 
_,_ I 

. . - ------ . . .. .. .. .. . . . ··- . ~ - -· ...... , .... ···- . .. Macn:(r•· 
CHAIN OF POSSESSION · Sign/Print.Names , SPECIAL INSTRUCTIONS 

l?J;uisl1cd,/:~vcd·From Da1c/Tin-c 5 ~.5c>....c ~i/cd, ByfSlored ht //, D01cmmL !>' • 3f~ • These m.>r~s indicn1e 111:11 unless lined ouc. 2nalytcs 10 be included wilh S1ron1iunr89.90 •· Toml Sr s.~ .. 1 

IA ,.,_ tJ IA.A LO {\r\Q C? 1, ~ ,.{ 'h. - - jj_ A -~ C/../-7../11 J-J./tt analysis frac1ion. .SE=Std4trtc111 
,._ These marks indicate 1hn1 !his is n non-analysis used co properly fonn:ll COC form. SO,$t•ul 

tclinqu\sll'ed Tly/Rcmoved f1\,m 11 D:ite/Time Received B,/S1orcd In Date/Time Con1ne1 Jonn Kessner for nny questions. Sl• SluJ,r 
w.wxrr 

(I) Particle Size (Dry Sieve) • D422: Moisture Contcnl • 02216; TOC - 9060: pH (Soil) · 9045; 0•011 

Date/Time A•A1r 

lclinquished By/Removed fron1 Dntc/Time Received By/S1ored In Nitroccn by KjeMahl. 351.2; An1rn0nia • 350.3; IC Anions• 300.0: Pcrccnl Solids DS•ONnS. .. IIIJ 

! 
Dl>Orvi,, L111ul\lt 
T•Tiuu~ 

tclinquished Dy/Removed From D;11errime Received Dy/Stored In D~tc/Time \Vl• \\'ir,r 

cbf'=,01 ~c8 ~i..,.~ 
v .. v.,c1at1'--' 

Da<-.!Time Received By/Stored In 
.. DMclTimc X•Olhcr 

lol;nquished By/Removed Fron, ,, 

!clinquishcd Dy/Removed Front Dt,1e/Timc Received By/Stored In Datc/l'imc 

Received By Title On1cflirnc 
LABORATORY 

SECTION 

FINA~M'PLE Disposnl Method Disposed By Omcn'imc 

DlSP TION 

8Hl-EE·011 (08/29/2005) 



t='l8S9. 
WashinJ!;ton.Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-264 !Page l of l 

Collector 
STANKOVICH, M. 

Comoanv Contact 
JOAN KESSNER 

Teleohone No. 
375-4688 

Pro.led Coordinator 
KESSNER,JH Price Code SL 

• 
Data Turnaround 

Proiect Dcsienation Samoline Location 
J 00 & 300 Area Component of lhe RCBRA • Incremental So VERNITA UPRIVER ON SOUTH SIDE 

SAFNo. 
RC-051 

Air Quality 45 Days 

Ice Chest No. 

Shio11ed To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/o! Storage 

Field LoebookNo. 
EL-1596-1 

Offsile Prooertv No. 
A060151 

Preservation 

Type of Container 

Use page 3 Jar origi11al material 10 Corvallis for MIS preparation and 
crliquo1i11g, pase 1 for radioa11aly1icalfractio11s to Eberline, & page 2 
far chemical a11alyrica/Jrac1io11s to Lion ville. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Dale 

J11K79 SOIL 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

P/G 

I 

4000g 

See i1cm (I) in Soil Plant 
Special Toxicity 

lnstnmlons. ASTM.61963: 
Soll Nemotod< 

To.oeily 
ASTh! E2172 

Method or Shloment 
GROUND TRANSPORT 

Bill of La dine/Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

l~s~MYiVVJo o~1emmc JY; ) Received By/Sioted In ,,. . Dalc/I'ime ~--~0 -q,, These mnrks indiellle lhat unless lined ouL unalytes to be included will, Strontium-89,90 •• Total Sr 

S '2 / ~ ·" , , onalysi• frncllon. 
- ~CJ-O....,, Lil~ f- ,,. J_l,, l..loJ. (I.H-Z.Wl.,+IU.. JLJ'.4l\ A- Thc.cmarksindielllelhatlhisisanon-analysisuscdtopropcrly(onnatCOCfonn. 

RelinriGished By/Removed ~rom t / 

Relinquished By/Removed From 

Relinquished B y/Renioved From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LADORA TORY Received By 

SECTION 

FINAµAMPLE Disposal Method 

DIS~SITION 
UI 

8Hl·E11·011 (0B/29/2005) 

Dnte/Timc 

Doremme 

D>tc/Time 

D•u~/Timc 

Date/Time 

Received ~torcd In Date!Timc 

Received By/Stortd In Dare/Time 

Received By/St!)l'Cd In D:i1e/l1me 

Received By/Stored 1D D~te/Timc 

Received By/Stord In Dote/Time 

Tille 

Contoc:1 Joan Kessner foc uny questions. 

(I) Pnrticfe Size (Dry Sieve) .. D422; Moi.shlre Content .. 02216: TOC - 9060; pH (Soil) • 9045; • 
Nitrogen by Kjeldonl • 351.2; Ammonia• 350.3; IC Anions - 300.0; Percent Solids 

D01c/Timc 

Disposed By D~te/Timc 

Matrix• 

S•Snil 
SE=sedt111Cfll 

SO=Sdid 
St-Sludc, 
WaW11cr 
O-Oil 
A•Alr 
DS• O,,,,,,Sclkb 
[)L,LDn,111UqUldl, 

T• Tiuue 
Wl• Wipc 
L-Uquid 
Y•VctdaliCW'I 

XaOlbQ' 



I=' I 8lD~ 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 !Page l of 1 

!collector Comoanv Contact Tcleobonc No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,IH Price Code 8L Data Turnaround 

Prolect Desicnation Samolin.t Location SAFNo. Air Quality • ·45 Days 
I 00 & 300 Area Compooenl of the RCBRA - lncremeotal So BORROWPIT9 RC-051 

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

Shiooed To Offslte Prooertv No. Bill or Ladlru!/Alr Bill No. 
CH2MHIU, A060151 SEEOSPC 

POSsmLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type or Container 
GIP PIG 

Special Handling and/or Storage 
Use page 3 for original material ro Corvallis far MIS preparorio11 and No. of Cont.aincr(s) 

l l 

aliq11oti11g. page 1 for radioanalytical fracrio11s to Ebtrli11e, cf, page 2 1000g 4000g 
for chemical analytical frac1io11s Jo Lion ville. Volume 

Sec ilcm(I) in SoilPlw 
Spcclal Toxicity 

SAMPLE ANALYSIS 
Jmuuctioru. ASJMEJ963; 

S,,il NcrrlllOde 
ToJUClty 

AS"IME2J72 

-Sample No. Marrix • Sample Date Sample Time ~ ~ ~-:I ~-~~ ~~ L~ . ,,~~~t~ . ~ !i .. ~, . ·- ~':~ 

J11JY8 SOIL 5-310-d~ / 7 2.--ct I I -1--

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~t-,e~U/4 Date/Time /7~~ Received By/Stored In 'J Dare/Iime S--JC:,·Cja • 1bcse marks indicate !hat unlcu lined our, analyees to be included with Slronliwn-89,90 •· Toral Sr 
S•Soll 

· C( . '/r"(YXV)- l"; -2.LJ-o v A()t':.... .. I I I I - C..J·l?."1. /.II LI If/LOO 
a=!ysls fraction. SS-So:Mmcnt 
~- These marks indicate !hat this is a non-aoalysls wed 10 properly format COC form. SO>Sdld 

Relinq.6shed By/Removed F,;m u, Date/Time Received ii,tStored In Date/Time Conract Jo.in Kessner !or any questions. SJ:tSludte 
W•Wat~ 

(I) Particle Size (Dry Sieve)- D422; Mois[UIC Contee[· D2216; TOC • 9060; pH (Soil)- 9045; 0-0il 

Date/Time Dale/Time A•Alr Relinquished By/Removed From Received By/Stored In Nitrogen by Kjcldahl - 351.2; Ammonia- 350.3; IC Anioru - 300.0; Percent Solids os• c,,,msdhto 
DL• OrumUquldl 
T•Tln~ 

Relinquished By/Removed From Date/Time Received By/Stored In Dalelf"JJDC t1:,-fbo7- ID . Wl•Wipc 
L• Uquld 
V•VcJCUllca 

Relinquished By/Removed From Da1c/l"une Received By/Stored In Dardrunc x• o.hcr 

Relinquished By/Removed From DtlWTime Received By/Stored In Datc/lime 

LABORATORY Received By Tille Date/Time 

SECTION 

F1NiSAMPLE Disposal Method Disposed By Daie/Time 

DIS SITION 

BHI-E~~011 (08/29/2005) 



1:::-1001 
Washineton Closure Hanford 

lcollcclor 
STANKOVICH, M . 

CHAIN OF CUSTODY/SA1\1PLE ANALYSIS REQUEST RC-051-168 I Page l or l 
Comoanv Contact 

JOAN KESSNER 
Tcleohonc No. 

375-4688 
Proiccl Coordinator 
KESSNER,JH Price Code SL Dnln Turnnround 

Proicct Dcsi1mntion 
I 00 & 300 Arca Component of the RCl3RA - Incremental So 

Samollne Location 
300-44/6 l 8-4 

SAFNo. 
RC-051 

Air Quality O 45 Days 

Ice Chest No. 

Shinned To 
CH2MHILL 

POSSinLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling ancl/or Storage 

Field Loebook No. 
El.rl596-l 

Offsitc Prooertv No. 
A06015l 

Preservation 

Type of Container 

U.ie page 3 for original mare rial ro Corvallis for MIS preparation and 
n/iq11a1i11g, pnge I for radioa11nly1ical frnl'fim1s to Eber/i111:, & page 2 
for chem/en/ a11a/ytiml jral'fion.r to Lirmvilli:. 

No, of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11JXO SOIL t, -~-nr ...... 

None 

GIP 

I 

IOOOg 

I COA 
BESRAS6520 

Ntllll' 

PIG 

I 

4000g 

Sec i1cm (1) in Soil Pl~t 
Spccl:1.I Toxicily 

lm1rue1k,ns. ASTM E 1963: 

I 

Snil Ncnt:Jlt'M.lc 
Toxicity 

ASTM E2172 

I 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill ofLadine/Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
l-R-c-li-nq_u.:.is.:.h.:.cd..:..;By_/R..;•;_;;_r=..:...v•:..:...,.,:-.:..;,.,..;m _________ D_n_lc-/T-i-mc-/~:=,-.3.::)--~R-ccc-i-ve..::d:... ;B-~y_-;S_l_on:_d_ln _______ D_a_1_c/TI-,mc--(/-·$---.O-C.,-'-t ThCJe marlcs indicnte tlm1 unless Uned 0111, M31ytes lo be included with S1ton1iurn-89,90 - Total Sr 
.,,;;.;,;.~r ., . /7-· -,,r z H' ,I r IA -- r- /." / / /. - - ,I annlysis fra.clion. . 
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Table 2: Bluegrass Chronic Test Results for Washington Closure Hanford 

E, statistically significant difference from lab control by use of Equal Variance t Two-Sam~e Test 

ns Indicates a non statistically significant result; 5, indicates statistically significant at alpha (p) • 0.05; -, Indicates no slatlstlcal test performed. 

Average Average 
Bluegrass Signif1eanlly Significantly Slgnificanlly Above Significantly Above Significantly 

Lab 10: 
14 day differenl Bluegrass different Bluegrass different Ground different Ground different Average Root 

Sample Number: Germinalion compared to Average compared to Average Root compared to Shoot Mass compared to Shoot Mass compared to Mass 
Endpoint Lab Controt7 Stem He;oht Lab Control? Length Lab Control? (Wei) Lab Controt7 {Ory) Lab Contr~? (Wet) 

1%) lmml 1mml ,_, , __ , ,-, 
Tests initiated on June 7 2006 

Laboratory Control 96 -- 77.8 -- 103.0 -- 24.4 -- 4.41 -- 18.7 

BG1607-01 J11 K10 96 ns 65.8 Es 66.6 E s 16.5 Es 2.70 Es 16.1 

BG1607-02 J11 K04 92 ns 68.6 ns 72.4 Es 19.3 ns 3.01 Es 22.0 

BG1607-03 J11 K97 60° E s 42.0 Es 41 .2 Es 9.4 E s 1.49 Es 5.4 

BG1607-04 J11JT6 76 Es 54.5 E s 41 .4 Es 10.8 E s 1.50 Es 10.7 

BG1607-05 J11JV2 44 E s 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 E s 1.53 Es 10.9 

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

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

BG1607-09 J11K79 88 ns 61.3 Es 54.7 E s 14.0 E s 1.92 Es 11 .7 

BG1607-10 J11JY8 80 ns 63.1 Es 73 .0 Es 13.8 E s 2.34 Es 10.0 

BG1607-11 J11JX0 92 ns 70.0 ns 70.7 Es 16.4 E s 2.58 Es 15.0 

Average Average 
Signlflcantly Signlncantly Total Mass Significantly Total Mass Significantly 

different Average Root different (Shoots + dirterent (Shoots+ different 
compared to Mass compared to Roots) compared to Roots) compared to 
Lab Control? {Clfy) Lab Control? {Wei) Lab Control? {Dry) Lab Contron 

Imel 
, __ , 

fmnl 

-- 1.09 -- 43.1 - 5.50 -
ns 0.94 ns 32.6 ns 3.63 Es 

ns 0.83 Es 41.4 ns 3.84 Es 
Es 0.38 Es 14.8 E s 1.87 Es 
Es 0.53 Es 21 .5 Es 2.03 Es 

ns 0.47 E s 34.6 ns 2.71 Es 

Es 0.84 ns 22 .5 Es 2.37 Es 

Es 0.45 Es 26 .8 E s 2.21 Es 

Es 0.50 Es 25.0 Es 2.78 Es 

Es 0.73 Es 25.8 E s 2.65 Es 

E s 0.57 Es 23.8 E s 2.91 Es 

E s 0.84 E s 31.4 E s 3.42 Es 




