
SAF-RC-051 
100 & 300 Area Component of the 

RCBRA - Incremental Soil Sampling 
FINAL DATA PACKAGE 

70429 

COMPLETE COPY OF DATA PACKAGE TO: fIE~~~!~~ 
Jill Thomson 

Jackie Queen 

Jeanette Duncan 

COMMENTS: 

H0-23 

H0-23 

H9-02 

KW 7/26/06 
INITIAUDATE 

KW 7/26/06 
INITIAUDATE 

KW 7/26/06 
INITIAUDATE 

SDG Fl852 SAF-RC-051 

Rad only X Chem only 

X Complete 

Rad&Chem 

Partial 

Waste Site: Upper Riparian #11 

EDMC 



f/95j_ 

BIOASSA Y REPORT 
ACUTE SCREENING BIOASSA YS 
Conducted June 22 through 23, 2006 

Prepared for 

ELR CONSULTING, lNC. 
WASIDNGTON CLOSURE HANFORD 

RICHLAND, W ASIDNGTON 

Prepared by 

CH2M HILL 
2300 NW Walnut Boulevard 

Corvallis, Oregon 97330 

July 6, 2006 
Lab I.D. Nos. BN1608-01 thru -06 

SDG Number BN1608 

-1-



I 
I 

CONTENTS 

Page 
Section 

INIRODUCTION ...................................................................•................................................ 3 

METHODS AND MA TERIAI..S ........ : ............................................................. : ...................... 3 . 
TESTJ\1E1HODS ......................................................................................................... 3 
TEST ORGANISMS ....................... ............. ..... ............ ........ ; ..................................... 3 
CONTROL SOil, ................................................. ; ........................................................ 3 
HYDRATION WATER ............................................................................................... . 3 
TEST CONCENTRATIONS ....... : ...................................................................... : ........ 3 
S.All.1PIB COU..ECTION ....................................................................... ; .................... 3 
S.A11.1PIB CROSS-REFEREN"CE TABIB .................................................................. 4 
S.All.1PIB PREPARATION ......... : ............................................................................... 4 
TEST INITIATION ........................ · ................................ ••.•·········.................................. 5 
1'EST TER.MIN"ATION ........................................................................................ ; ...... 5 
TEST ACCEP1' ABIIITY CRrfERIA ............................................................. :.. ......... 5 
MONITORING OF BIOASSA YS ................ _ .... :... ........ .. ............................................. 5 
DATA ANAI., YSIS ...................................................................................................... 5 

RESULTS AND DISCUSSION ............. ..... ..... .' ...................................................................... 6 
ACU'fERESULTS ............................................................................................ ; ..... : ... 6 
REFER.ENCE TOXICANT TEST ............................................................................... 7 
CER11F1CATION STAIB:t-AENT ............................................................................... 7 

APPENDIXA. RAWDATASHEETS 
APPENDIX B. REFERENCE TOXICANT RAW DATA SHEEfS 
APPENDIX C. CHAIN OF CUSTODY 

-2-



r 

SA:MPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

Client ID Sample Sample Nematode Analytical 
Date Location test SDG LabSDG 

Jl1K22 05/23/2006 600-23 BN1608-0l F1827 

Jllffi7 05/29/2006 UPPER RIP ARIAN #11 BN1608-02 F1852 

Jl1K16 05/29/2006 BORROW PIT 24 BN1608-03 F1853 

JllK79 05/30/2006 VERNITA UPRIVER ON SOUTH BN1608-04 F1859 
SIDE 

Jl1JY8 05/30/2006 BORROWPIT9 BN1608-05 F1863 

JllJXO 06/05/2006 300-44/618-4 BN1608-06 F1901 

SAMPLE PREPARATION 

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33 
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40 
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were 
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to 
provide for pH measurements. All test chambers were allowed to equilibrate at test 
conditions for seven days prior to test initiation. 
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TEST 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 a1lowed to sit 
for 15 minutes. The petri dish was then placed under a dissecting microscope and the 
nematodes were retrieved and inspected. The recovered test organisms were recorded as 
alive (responded with independentmovement to tactile stimulation) or dead. Missing or un­
recovered test organisms are scored as dead during data analysis. 

TEST ACCEPTABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

The soil pH was measured from surrogate test chambers at test initiation. Temperature was 
monitored in the test incubator at test initiation and termination. 

DATA ANALYSIS 

The endpoints measured during the nematode test included survival over the 24 hour 
exposure period. The statisticaJ analyses performed were those outlined in Standard Guide 
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, 
ASTM E 2172-01, using CEfIS version 1.1.2. Equal Variance t Two-Sample Test was used 
to compare the survival data between the control and each test soil. When the assumptions of 
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could 
not be met, Unequal Variance t Two-Sample Test was used to analyze the data. 
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RESUI.,TS AND DISCUSSION 

ACUTE RESULTS 

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

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

Client ID Percent Percent 
Survival Recovered 

Control 93.3 96.7 
J11K22 90.0 93.3 
Jl1JH7 26.7 8 90.0 . 
Jl1Kl6 86.7 96.7 
Jl1K79 90.0 96.7 
J11JY8 93.3 100 
JllJXO 80.0 80.0 

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

The nematode results indicated no statistically significant reduction in survival in the 
J11K22, Jl 1K16, Jl 1K79, Jl 1JY8, and JllJX0 samples when compared to the control. 

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

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test 
organisms was greater than 80.0 percent in all test concentrations. 

Test temperatures remained at 20±1 °C. The tests proceeded without interruption or incidents 
that could have affected test results. 
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CHMH/ll TOXICITYTESTORGANISMAND WATER QUALITY DATA 

Client _________ E_L_R_-_W_a_s_b:in_' _.,gt._o_n_C_lo_s_ur_e_H_an_fi ____ o_r_d________ Test Initiation: Date (o- 2"2. --0 (0 

Contact ---_-_-_-_-_-_-_-:_-_-_-_-_-..;.-_-:_-:_--'-_-'-_____ ..;._.;.. __ ~-... --'----_-_-_-_-_-_-_-_-_-_-_~-T-ec_hni__,,·c""ian..i...:1""--'-'_'.P hnGOy'\ 1 /Y) It'+ 
Test Species/ID Caenorhabditis elegans / Nern O \ (a _ 

/ 

TestTermination: Date ~ b-l3'0~ 

/ 

Sample Information Test ID# ID# ID## ID# 
Total Residual Ammonia Hardness Alkalinity Species Nem 0\L, 

Sample ID Field Collected Chlorine (mg/l) NHrN mgll as mg/I as Information Acute 

Number ID Date Time 
Ju Ju 

Jtoceiwd /nechJor. mg/I CaC03 CaCO, 
OrganismAge at 4 davs 

BNl60B-01 JIIK22 :,,t3..,'- - - I - - - - Initiation -
BNI608-02 Jl1JH7 ~.o(. - - I - - - - Test Container Size 1.S mm petri 

BN160B-03 Jl1K16 s-z.1-u(. - - I - - - - Test Volume 2.33 g dry wt. 

BN1608-04 · JIIK79 ~,!,~·"'- - - I - - - - Feeding: Type none 

BNI608-0.S JilJYB .(:.3>-<1G, - - I - - - - Amount -
7:,,--1 t""8'"cG:, J11J><C> ~-Lil::, - - I - - - - Aeration: Began none 

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

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source In-house 

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

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 

CaCO3 CaCO3 

Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

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



i 

c;HMH fLJ,rODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client __ E __ L ___ R __ -_W......a.as=h=in=gt=o=n...aC=lo=s~ur""'e..aH ... a=n=fo-'-'rd'--_ 
Sample Description ----~sea.ae...ab;..;;;.cl~o..;.;.w __ _ 

ID#: Nern QI b Test Specii Caenorhabditis elegans 

Lab ID Soil pH Soil % Moisture 
Ohr 24hr Ohr ', 

Lab Control 7. L/ 

BN1608-0l 8 .o 
BN1608-02 t,O 
BN1608-03 7.2 

BN1608-04 7- I 
BN1608-05 7,7 
BN1608-06 7,q 

L;namber 
Lab ID Field ID Reolicate # 

Lab Control Silica Sand A 9 

Lab Control Silica Sand B 11 
Lab Control Silica Sand C · 21 

BN1608-0l J11K22 A 12 

BN1608-0l J11K22 B 14 

BN1608-0I Jl IK22 C 13 

BN1608-02 Jl1JH7 A 2 

BN1608-02 Jl lffi7 B 5 

BN1608-02 JI IJH7 C 10 
I BN1608-03 ..... Jl lKl6 A 6 

OBN1608-03 Jl 1K16 B 20 
I BNI608-03 JllK16 C 4 

Tech. 

Time 

o Hrs N'S 
0Hrs Q:!3O 

Soil Temperature (°C) 
Ohr 24 hr · 

.-20.~ 
z_o.3 
2..0.3 
20.3 
2v. s 
Z0.3 
?n.3 

Lab ID Field ID 

BN1608-04 JI 1K79 

BN1608-04 JllK79 

BN1608-04 JllK79 

BN1608-05 JllJY8 
BN1608-05 Jl 1JY8 

BN1608-05 JllJYB 

BNl608-06 JllJX0 

BNl608-06 Jl IJX0 

BNl608-06 JI IJXO 

24 Hrs t{v/at'I 
24Hrs 1005"" 

Comments: 

Beginning, Date (i:) -2 2- 0 (o 
Ending, Date ( o -2 "3 - 0 <.o 

Time 0'330 
Time \bOS:: 

Each test chamber has 2.33 g dry wt. soil+ 0.93 ml Milli-O water (40% of drv wt.). 
. 

Samples hydrated 7 days prior to test initiation. 

All test soils were dried during sampling process. 

Chamber Chamber 
Replicate # Lab ID Field ID Replicate # 

A 7 

B 15 

C 18 
A 8 

B 1 

C 19 

A 3 

B 17 

C 16 



. 

ClfMH/ll NEMATODE TOXICITY TEST SURVIVAL DATA 

Client ___ _.;;;;E=L=R--...;.;W..;;;as=hi=·n..,gto=n;;..a=os=ur=e=H=anf•=o=rd.;;;.._ ______ _ 
Sample Description 

Test Species: · 

Test Initiation: · 

Start 
Chamber Count 

Number 0 

1 10 

2 10 

3 10 

4 10 

5 10 

6 10 

7 10 

8 10 

9 · 10 

10 10 

11 10 

12 10 

13 10 

14 10 

15 10 

Lab ID#: BN1608 

Caenorhabditis elegans ID#: Nern O I VJ 

Tech: .Tech: __ N ........ ~-- Time: QC:,30 

# alive total# 
found found 

24hr 24hr Comments: 

lO \0 

«--\ 'l 
0 , · ~, 8 
~ Cf 

D 9 
'1 ln 
9 <cJ 

9 (0 

q q 

~ 9 
10 ID 
°I 4 
°t {D 
°1 q 
10 lo 

Beginning, Date (p - 22- Q (o 
Ending, Date (o - 23--0 la 

Time 
Time 

Test Termination: Tech: Tech: ~:J / \j 1:::\ 
( 

Start # alive · total# 
Chamber Count found found 

Number 0 24 hr 24hr Comments: 

16 10 7 &19.1 

17 10 q 9' 
18 10 ~ 9 
19 10 q l~ 
20 10 9 ID 

21 10 9 \D 
22 10 

23 to 

24 10 

25 to 

26 10 

27 10 

28 10 

29 10 

30 10 

b93:p 
,oos::: 

Time: \ t) OS-
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-6795-57 42 Test Type: 
Start Date: 22 Jun-06 09:30 AM Protocol: 

Ending Date: 23 Jun-0610:05 AM OIi Water: 

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

Sample No: 01-4913-8795 Code: 

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

Receive Date: Source: 

Sample Age: 29d 17h Station: 

Comments: J11K22 

Comparison Summary 

Analysis Endpoint NOEL 
00-4863-0na % Survival 100 

% Survival Summary 

Conc-0.4 Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.90000 

o/o Survival Detail 

Cone-•/., Control Type Rep 1 Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1608-01 

Soil 

Hanford 

LOEL ChV 

> 100 N/A 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.90000 0.90000 0.00000 

Rep3 

0.90000 

0.90000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:21 AM 

09-9803-6523/BN160801 ce Test link: 

CH2M Hill I 
Duration: 25h 
Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

7.84% Equal Variance t Two-Sample 

SD CV 

o.osn4 6.19% 

0.00000 0.00% 

Analyst: 'r Approval: __ -_1_2 -



CETIS Analysis Detail 
j 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 

Cont rol vs Cone-% Statistic Critical 

DIiution Waler 100 1 2.13185 

ANOVATable 

Source Sum or Squares Mean Square DF 
Between 0.0044266 0.004427 1 

Error 0.0177062 0.004427 4 
Total 0.02213278 0.0088531 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2991045000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 

09-9803-6523 09-9803-6523 

Zeta NOEL LOEL 

100 >100 

. P-Value MSD 
0 .1870 0.11581 

F Statistic P-Value 

1.00 0.37390 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysi s: 

Page 1 of 1 

06 Jul-06 9:21 AM 

00-4~778/BN160801ce 

CH2M HIii I 
Date Analyzed Version 

06 Jul-06 9:20 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 7.84% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal DistribuHon 

Data Summary Orlglnal Data Transformed Data 

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

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

100 3 0.90000 0.90000 0.90000 0.0001 5 1.24905 1.24905 1.24905 0.00016 

Graphics 

1.1>-: I 
0.15 

o.~ • 
Rl!~ Nul 

0.10- • 0.8 

"i 0.7 -o.!! 

~ O.ti-' Ii o.os-::, 

! ~ Ill 
-j. 0.5 u 

o.+ 0.00 - -- -- ---- - ---- ..... ---• - -- --- .... 
I 

0.3 , I 
I 

0.2-: --0.05 I • • I 

I 
0.1 I 

I 

0.0 --0.1 
0 100 · 1.5 •1.0 -0.5 0.0 0.5 1.0 1.5 

Cone-% Ranklts 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Water 100 4.21897 2.13185 

AAOVATable . . 

Source Sum of Squares Mean Square OF 
Between 0.8206 0.8206 1 

Error 0.1844079 0.046102 4 
Total 1.00500791 0.8667020 5 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3115133000 

Distribution Shapiro-WIik W 0.81374 

Sample Link Control Unk 

16-8815--8369 16--8815--8369 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0067 0.37374 

F Statistic P-Value 

17.80 0.01349 

Critical P-Value 

199.00000 0.00000 

0.0TT84 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 or 1 

06 Jul-06 9:23 AM 

01-7979-3543/BN160802ce 

' CH2M Hill I 
Version 

06 Jul-06 9:23 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 34.51% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Oecision(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 3 0.26667 0.00000 0.40000 0.23094 0.50941 0.15878 0.68472 0.30365 

Graphics 

1.()-; D.r ' • • 
o.~ ' • ' D.1 I 

0.8 I 
I 

J 
0.7 Jt ' ... 

0.0 -------•- --•- ..._ ____ _____ ___ 
0.6 ~Jed:""' ~! 'I- 0.5 -().1-

o.+ 
0.3 

-<>-~ 

0.2 
-<1.3 

D.l • 
o.o -().. 

0 100 · 1.5 ·1.0 --0.5 o.o 0.5 1,0 1.5 

Cone-% llankJts 

000-092-101-1 CETIS'"' v1 .1.2revl Analyst: b- Approval:. __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Dilution Water 100 1.41085 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0154907 0.015491 1 
Error 0.0311294 0.007782 4 

Total 0.04662009 0.0232730 5 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31908 

Distribution Shapiro-Wilk W 0.90857 

Sample Link Control Link 
13-6231-8018 13-6231-8018 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1156 0.15356 

F Statistic P-Value 

1.99 0.23112 

Critical P-Value 

199.00000 0.86241 

0.42702 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9:24 AM 

09-7801-2923/BN160803ce 

CH2M HIii I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

1 NIA 10.75% 

Declslon(0.05) 
Non-Significant Effect 

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

100 3 0.86667 · 0.80000 0.90000 0.05773 1.20175 1.10715 1.24905 0.08192 

Graphics 

u, 

' 
0.15 

O.!>, 

- - - - - - - - - - - - - - - - - - - - - - ~ - Reject Null-
0.8 0.10-
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~ I: Ill 
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Conc•o/o Ranklts 

000-092-101-1 CET1sn1 v1 .1.2revl Analyst: D'--- Approval: __ _ 
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CETIS Test S ummary 
I Nematode 24 hour Acute test 

TestN_o: 
Start Date: 

Ending Date: 
Setup Date: 

Sample No: 

Sample Date: 

Receive Date: 

Sample Age: 

Comments: 

07-1 003-4490 

22 Ju 

23Ju 

22Ju 

n-06 09:30 AM 

r:i-06 10:05 AM 

n-06 09:30 AM 

00-

30 

9228-7834 

May-06 02:30 PM 

22d 19h 

J11 K79 

Comparison Summ ary 

point Analysis End 

03-2376-5791 %Su rvlval 

•;. Survival Summa ry 

rolType Conc-01. Cont 

0 Dlluli on Water 

100 

o/, Survival Detail 

Conc-o/, · Con trolType 

0 Dllull on Water 

100 

000-092-101 -1 

·Reps 

3 

3 

Rep 1 

0.90000 

0.90000 

Test Type: Nematode Survival 

Protocol: ASTM E2172-01 (2001) 

Oil Water: 

Brine: 

Code: B1606-04 

Miiterial: Soll 

Source: Hanford 

Station: 

NOEL LOEL 
100 > 100 

ChV 
N/A 

Mean Minimum Maximum SE 
0.93333 0.90000 1.00000 0.03333 

0.90000 0.80000 1.00000 0.05774 

Rep2 Rep 3 

1.00000 0.90000 

1.00000 0.80000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:34 AM 

. . 09-4332-23BO/BN160804ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Proj~ct: 

PMSD MethOd 
16.41% Equal Variance t Two-Sample 

SD CV 
0.05774 6.1 9% 

0.10000 11.11% 

Analyst: ~ Approval: __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Dilution Water 100 0.45707 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0033558 0.003356 1 

Error 0.0642523 0.016063 4 
Total 0.0676081 0.0194189 5 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.62880 

Distribution Shapiro-Wilk W 0.94141 

Sample Link Control Link 

09-4332-2380 09-4332-2380 

Zeta NOEL LOEL 
100 >100 

.P-Value MSD 

0.3357 0.22061 

F Statistic P-Value 
0.21 0.67134 

Critical P•Value 

199.00000 0.55115 

0.67061 

Comparisons: · 

Report Date: 

Page 1 of 1 

06 Jul-06 9:34 AM 

Analysis: 03-2376-5791/BN160804ce 

. CH2M HIii I 
Date Analyzed Version 
06 Jul-06 9:34 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 16.41% 

Dacision(0.05) 
Non-Significant Effect 

Decision(D.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 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.90000 0.80000 1.00000 0.10000 1~25607 1.10715 1.41202 0.15256 

Graphics 
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CETIS Test Summary 
I Nem atode 24 hour Acute test 

Test No: 08-0419-3693 Test Type: 

Start Date: 22 Jun-OS 09:30 AM Protocol: 

Ending ·Date: 23 Jun-0610:05 AM DilWater: 

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

Sample No: 03-0695-5032 Code: 

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

Receive Date: Source: 

Sample Age: 22d 16h Station: 

Comments : J11JY8 

Comparison Summary 

Analysis Endpoint NOEL 

11-1401-0222 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.93333 

o/1 Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.90000 1.00000 

000-092-101-1 

Nematode SurvJval 

ASTM E2172-01 (2001) 

B1608-05 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 
0.90000 1.00000 0.03333 

0.90000 1.00000 0.03333 

Rep3 

0.90000 

0.90000 

CETIS ™ v1 .1 .2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:37 AM 

10-7891-9257 /BN160805oe Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

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

SD CV 
0.05774 6.19% 

0.05774 6.19% 

Analyst: ~ Approval: __ _ 
-20-



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-0/o Statistic Critical 

Dilution Water 100 2.03323 2.13185 

ANOVA Table . 

Source Sum of Squares Mean Square DF 

Between 0.0527825 0.052782 1 

Error 0.0510715 0.012768 4 

Total 0.10385397 0.0655504 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.88438 

Distribution Shapiro-Wilk W 0.91012 . 

Sample Link Control Link 

08-4828-565~ 08-4828-5_658 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0559 0.19668 

F Statistic P-Value 

4.13 0.11180 

Critical P-Value 

199.00000 0.69339 

0.43720 

Comparisons: 

Report Date: 

Analysis: 

Page 1 or 1 

06 Jul-06 9:40 AM 

11-1170-1072/BN160806ce 

CH2M Hill I 
Date Analyzed Version 

06 Jul-06 9:40 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 14.33% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution · 

Data Summary Original Data Transfonned Data 

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

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

100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0 .99116 1.24905 0.1 2916 

Graphics 

1.0, 

~ 
0.15 I 

I 

0.9' I ----------------------t- Reje:t Null-
0.10-

I • 
0.8 I 

I 

f ,, .!! I 
0.7 I 

JI 0.05 I 
:, 0.6 I 
UI 5~ I 

t- o.s- UV 0.00 --- -------- -- --------- --- -· 
I • 

0.4 I 

--0.05 
I 

• • I 0.3 
I 

0.2 
I 

· 0.10- I 
I 

0.1 • I 
I 

0.0 --0.15 
0 100 ·1.5 ·l.0 -<1.5 0.0 0.5 1.0 1.5 

eonc-•1o Ranklts 

-2 3-
000-092-101-1 CETIS ™ v1 .1.2revl Analyst: Approval : _ _ _ 



Cl{MHJil NEMATODE TOXICITY TEST·Sl:JRVIVAL DATA 

Client QAIQC:: 
sample Dcsctjption C'il:m:OiCi?xHzO Lnb lD#BO'f~- o~ 

h'>#:Nem:0! 4d 

Bcginiiin,g.-Datc ltz=22~0-k:>­
Ending, oiltc -v,, ;.," zB .:...,ote 

T°lDlC \(;)30 
'firiic I '.20 l) 

TcsrSpa;ies; . Caenori,abdiris tiegaiu 

T~t lniti.?tion: 

,--
s~ 

.:cliambu . Count . - ~ - · 
·Numb"er p 

22· 10 

Tccli: Tech! ... ,. - ·-• ·- N11 Tfme:./1}3-o 

·#-aiivc-1 totaU{ '/,~;{ ·:r.~~~ 
·2~(1ir I -~·n(I :G.o$11CI)~: 

e 11-© . 

Test Tc!'Jlin:ltion: Teel>; i:ccb:. fx)'J""/B-~ 
I 

.i:°lll)C:.f?:QQ 

23: 10. I -- I' I \~ ·t----~---_..:.__-~ __ ,--------:. 
LO: I tQ ' :24 ro 

·is. iQ. q· I n:,: 
25: '-10. -- 11° I Lt?, 1 __ __,...... _ _..;....._. _________ _ 
i''t .10 

,2s JO 

•r 11~ ______________ ____;__ ____ _ 
:~ ''-~::!¥ 

29 10 lb 119 

:3Q I IO CJ\, I ·1 0. 
:31 to :oi 1 .· rcr·-
32· ·10. -\-~ ··I l~,o-· ·-~ _: .. ·:: 

-33, 10 1 ,J;,O-~. 
;34 .10 3

., -
. i l~ . 

:35 I 10 O· I lti 
'36 I .10. i·n. I 11t 

_Endpoint.: icso Cusum Chiirt Li°mits 

-Sur:v~I qi~o.- 'fH..7· ·to .\i3.S"""' 

TaokMa,ag,, .i}~~ ~BJ¼ 
I .r . 

P~eclM•oaw :e,J ~ , 
·o,tom,,., ~-

# __ .,, ·. 

-25-



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

ClfM H / UrODE TOXlCITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client _______ Q""'A ____ / 9~C ______ _ 

Sample Description -----=-se.:..:e_b=e=lo..;..w __ _ 

Test Specie Caenorhabditis elegans ID#: Nern O I \o 

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

Lab Control 5 ,'1 NA 

10mg/L Cu s' Lj NA 

50mg/L Cu <s-. 3 NA 

lOOmg/LCu 5 · I\ NA 

250mg/L Cu Lf,1 NA 

Chamber 
Lab ID Field ID Replicate # 

Lab Control K-mcdium A 29 

Lab Control K-medium B 36 

Lab Control K-medium C 26 

10 mg/L Cu A 25 

IOmg/LCu B 32 

lOmwl,Cu C 27 

50mg/L Cu A 24 

50 mg/L Cu B 30 

50mg!LCu C 33 

1100 mg/L Cu A 34 
N 
~00 mg/L Cu B 28 
llOOmg/LCu C 22 

Tech. 

Time 

Ohr 

OHrs N"'3' 

OHrs \03o 

Temperature (°C) 

Zo.~ 
zo.3 
?CL> 
~a.3 
zo .. 3 

24 hr 

Lab ID Field ID 

250mg/L Cu 

250mg/LCu 

250m.wl,Cu 

24Hrs~ 

24Hrs~ 

Comments: 

Replicate 

A 

B 

C 

Chamber 
# 

23 

35 

31 

Beginning, Date G, - 2 Z.-0 lo 
Ending, Date (o-Z3-0(a 

Lab ID Field ID 

Time J.0~3o 
Time fe{ :00 

Chamber 
Replicate # 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: . 05-3646-4451 

Start Date: 22 Jun-06 10:30 AM 

Ending Date: 23 Jun-0612:00 PM 

Setup Date: 22 Jun-06 10:30 AM 

Sample No: 15-1457-1183 

Sample Date: 16 May-06 

Receive Date: 

Sample Age: 37d 10h 

Comments: in Kmedium 

Point Estimate Summary 

Analysis Endpoint 

09-5742-4447 % Survival 

% Survival Summary 

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

10 3 

50 3 

100 3 

250 3 

% Survival Detail 

Conc-mg/L Control Type Rep 1 

0 Dilution Water 1.00000 

10 0.90000 

50 1.00000 

100 0.30000 

250 0.10000 

000-092-101-1 

Test Type: Nematode Survival 

Protocol : ASTM E2172-01 (2001) 

OIi Water: 

Brine: 

Code: 18048-05 

Material: Copper 

Source: Reference T oxlcant 

Station: 

% Effect Conc-mg/L 95%LCL 

50 92.97105 45.64934 

Mean Minimum Maximum SE 

1.00000 1.00000 1.00000 0.00000 

0.93333 0.90000 1.00000 0.03333 

0.86667 0.70000 1.00000 0.08819 

0.56667 0:30000 0.80000 0.14530 

0.03333 0.00000 0.10000 0.03333 

Rep2 Rep3 
1.00000 1.00000 

1.00000 0.90000 

0.90000 0.70000 

0.60000 0.80000 

0.00000 0.00000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

23 Jun-06 4:46 PM 

10-1664-1788/rcea016 Test Link: 

CH2M Hill I 
Duration: 26h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95% UCL Method 

195.928 Linear Regression 

SD CV 

0.00000 0.00% 

0.05774 6.19% 

0.15275 17.63% 

0.25166 44.41% 

0.05TT4 173.21 

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



. CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survival . Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Normal [NED;;A+B"log(X)] Control Threshold 

Regression Summary 

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

Point Estimates 

% Effect Conc-mg/L 95%LCL 95¾UCL 

50 92.97105 45.64934 195.928 

Regression Parameters 

Parameter Estimate Std Error 95¾LCL 
Slope . 2.38755 0.7358487 0.7479765 

Intercept 0.3004721 1.463162 -2.959656 

Residual Analysis 

Attribute Method Statistic 
Variances Bartlett 2.374794 

Dlsb1bu!Jon Shapiro-Wilk W 0.9506612 

Linear Regression: 

Report Dale: 

Analysis: 

Page 1 of 2 

23 Jun-06 4:46 PM 

09-5742-4447/rcea016 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 

10-1664-1788 . 10-1664-1788 23 Jun-06 4:46 PM CET1Sv1.1 .2 

Threshold Threshold Opt Rewelghted Pooled Groups Het Corr 

0 Yes Yes No Yes 

Chi-Sq Critical P-Value Declsion(0 .05) 
30.67461 18.30704 0.00066 Significant Heterogeneity 

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

4.027123 3.245 0.00880 Significant 

3.5606 0.205 0.84141 Not Significant 

Critical P-Value Decision(0.05) 

7.81473 0.49634 Equal Variances 

0.64667 Normal Distribution 

Data Summary Calculated Varlate(.AIB) 

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

10 3 0.93333 0.90000 1.00000 0.01179 0.05773 28 30 

50 3 0.86667 0.70000 1.00000 0.03118 0.15275 26 30 

100 3 0.56667 0.30000 0.80000 0.05137 0.25166 17 30 

250 3 0.03333 0.00000 0.10000 0.01179 0.05774 1 30 

Data Detall 

Conc-mg/L Control Type Rep1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 Rep9 Rep10 

0 Dilution Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 0.90000 

50 1.00000 0.90000 0.70000 

100 0.30000 0 .60000 0 .80000 

250 0.10000 0.00000 0.00000 

000-092-101-1 CETIS™ v1.1.2revl Analyst ~ 
-28-

Approval: __ _ 



CETIS Analysis Detail 
Graphics 

50 100 150 200 250 300 

Conc•mg/L 

• • 

l I . 

11 0. 
a: 

• • 
• 

1! 

l 
• 

• 
• 
• 

• 
0 50 100 150 200 250 300 

Conc•mg/L 

000-092-101-1 

2. 

-2.5 

Linear Regression: Page 2 of 2 
Report Date: 23 Jun-06 4:46 PM 
Analysis: 09-5742-4447/rcea016 
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I 
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CETIS TM v1 .1 .2rev1 Analyst: fs-- -29-Approval: __ _ 



/- !'8-;) 7 
Washin_g'ton Closure Hanford CHAIN OF.CUSTODY /SA:MPLE ANA.i, YSIS REQUEST RC-051-210 I Pugc l of l 

Collector Comoanv Contact Teleohone No. Proiect Coordinator 
8L Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, 1H Price Code 

Proiccl Desi2nalion Samoliru! Location SAFNo. Air Quality • 45Days 
100 & 300 Area Component of the RCBRA • Incremental So 600-23 RC-051 

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

Shinned To Off site Prooertv No. Bill or La din I?/ Air Bill No. 
CH2MHILL A0601S1 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

Use page 3 far arigi11a/ malt!ria/ tn Cnrvallisfor MIS preparation and No. or Container(s) 
a/iq11ori11g, page I for radina11alyFical fracFiom to Ebuli11t, &: page 2 1000g 4000g 
f or rhe111ica/ n11alyricalfmc1irms Fo Lim1vil/e. Volume 

Scc: ircm(l) in Soil Plant 
Spcc:nl ToaKity 

Jrulruetiom. ASTM'El963; 
SAMPLE ANALYSIS Soi Nanotodo 

ToXX:i 1y 
ASTM 'El\12 

Sample No. Matrix• Sample Date Sample Time ~ -;.,,,~.,~ 
~~"?rt.~~ ·. ~·1\i~i\~~ ~~~?~. ~""~ ~ · . ~ tn••j •· ·- ~ ~~~~ ~ -~-· i~~t~~J, ~~:~tr,~tftt~~ ~~~-~}i,t~f'~t= i ::Ii~lifi~I 

J11K22 SOIL S -Z.3-0v,, l <t, oo I I - I 

CHAIN OF POSSESSION / 6..CJ-5 Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Reli~Otll:~if1 
Dote/Time ~ ~;d By/S1ored In Date/Time S· 2..1/·CJ:,. These mnrlcs indbtc that unless lined oul, analytcs 10 be included wilh Strontium-89.90 •· Total Sr 

Sc.Soll 

m- .5..--z~-co • .,;,_,,,, IL I.I. ,../ ru.-,M J.J./1 I :in:1fy.s l.s (rnction . 1£.a~lmdU ~ - ro n:~i A_ 1ncse marks indienlc !hat this is 3 non-nn>Iysis wed 10 properly fomut Coe ronn. so-5oll4 

Relinquishld lly/Removcd from I/' D~te/Tin>: Received ~ /S1on,d In Date/Time Contacl Joan Kessner for nny questions. $1-Shal,. 
W •Wfl.t:r 

( I) Portlclc Size (D,y Sieve)· D422; Moist11tt Con1en1 • D2216; TOC • 9060; pH (Soil) • 904S; 0.0il 

Relinquished By!Rcmovcd l'rom 0,rc/Time Received By/S1orcd In Da1e/Time ~Alt 
Nitrogen by Kjeldohl • 351 .2; Ammonio - 350.3; IC Anions • 300.0; Percent Solids DS•DmnSalhb 

Dl.sDn,m Uq\lkll 

Relinquished By/Removed f rom D>1c/Time Received Sy/Stored In Dare/Time TaT!SM 
Wf•Wlpa 
l,,ljq1d 

Relinquished lly/Rc,novcd r-rom Dare/Time Received By!Stored In Dale/rime 5111/od'l?-~1 
v.V,,utkln 
XoOllur 

Relinquished lly/Rcmo\/Cd l'rom Dcuc/Time Received By/Stored In Date!Time 

LABORATORY Received By Title D., temmc 
SECTION 

FIN~SAMPLE Dispo>ol Method Disposed By Date/Time 
DI SITION 

,--
BHl· El=-·01 1 (08/29/2005) 



l Rl1>~ 
Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 jPage l of l 

Collector CollUlanv Contact Telephone No. Pro.iect ·coordinator 
Data Turnaround STANKOVICH, M, JOAN KESSNER 37S-4688 KESSNER, JH Price Code 8L 

Proiect Desienation Samolinlr Location SAFNo. Air Quality D ·45Days 
100 & 300 Arca Component of the RCBRA • lncremeotal So BORROWPIT9 RC-OSI 

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

Shinned To OfTsite Pronertv No. Bill of Ladln2/Air Bill No. . . 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None Nono 
Preservation 

Type of Container 
GIP P/G 

Special Handling and/or Storage 
1 I 

Use page 3 for original material to Corvallis for MIS prepara1/011 and No. of Contalner(s) 
a/iquoting, page 1 for radloanaly1/calfractio1u to Ebuli11e, & page 2 1000g 4000g 
for chm1ical analyticalfractio11s to lio11ville. Volume 

Sec item (I) in Soil Plaat 
Special Toxici1y 

SA:MPLE ANALYSIS 
lmuuctN>M. ASTME1963; 

S,,B Ncm1tock 
To1'.icily 

ASTM'El172 ... - iiiiiH ~ ~ ---
, 
~ -~ Sample No. Matrix• Sample Date SampleTime . -. 

. . .. . 
J11JY8 SOIL 5-3a--o" / 7 2-,,Cf l .I --

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~sbed~J}2, ~ Date/Time / 7 ~ Received By/Stored ID '_/ Dat.c/I'ime S'-30 ~ • These maJt.s lDdicate !hat unless lined ou~ allalytcs to be illc:luded with Stronlium-89,90- Total Sr 
S-Soll 

I I':/ r / f ~ _"f' -2.LJ,o (,, .<.()t'.:...- ,t ,I - Cl-l't."'1. l-lli.L_ / Kti:>0 
.u\Aly1it hction. s_, 

ReliDqfshed By/Removed Fr;m u, !Received Jt,iStored ID 
,._ Thue marks indicalc that thi.s is a non-analy,,is used to properly format COC fonn. - SOa>dld 

Date/I'ime Date/Time Contact JOall Kcssoer for any questions. .Sl:Stud,c. 
WwWfd.'6' 

(I) Partick Size (Dry Sieve)· D422; Moisture Content· D2216; TOC - 9060; pH (Soil)· 9045; 0.011 

Relinquished By/Removed From l>aldlime Received By/Stored In Dat.c/I'imc ,._Al, 
Nitrogen by Kjcldahl • 351 .2; Ammonia• 350.3; IC Anions - 300.0; Percent Solids DS-PNm SoU41 

m,.o,,,,,,U~uldl 

Relinquished By/Removed From Date/Time Date/I'ime Ta1i&11111: 
Received By/Stored ID Wl•Wipl 

3N t~&-oS La~ 
V•YqdMlon 

Relinquished By/Removed From Date/J"im:: Received By/Stored Ia DatclTimc X•Orhff 

Relinquished By/Removed From Date/fime Received By/Ston,d In Date/Time 

LABORATORY Received By Tille D,te/l'ime 
SECTION 

FIN'4 SAMPLE Disposal Method Disposed By Date/Tin~ 
DISWSITION 

u 
BHl·Eli;-011 (08/29/2005) 



Wasltin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-168 I Pace l or l 

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

Proicct Dcsienation Samoline Location SAFNo. Air Quality 0 45Days 
I 00 & 300 Arca Component of the RCBRA - Incremental So 300-44/618-4 RC-051 

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

Shioocd To Offsile Prooertv No. Bill ofLadine/Air Dill No. 
CH2MHILL A060J51 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Noni:- NlWiC 

Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

Use page .t for original 111ati:rial to Crirvalli.f for MIS preparation and No. of Container(s) 
aliq11n1i11g, page I for radiaanalyticalfrac1im1.r ro Ebi:rline, & page 2 
for clremiml a11aly1iral frnclifl/1.~ 10 liorrville. Volume 

1000g 4000g 

See item (I) in Soif Plonr 
Sptci•l Toxicity 

SAMPLE ANALYSIS 
hucruc1km,. ASTME1963: 

Soil NC11\l.l00c 
Toxic.:i1y 

ASTM E2172 

Sample No. Matrix"' Sample Date Sample Time ~~/~1~11(~}~ 1\\},Ji.;S·:-.\~ ~::- /::>;.~{j\ !.I:\\'°1!#:{j !t.:\i¥.itti1 tt~:~t~~tJ;Sf i'"~:~{:.;~-~~-:-:::·-? ::::·i:~;(i::J;":.·::. :.;;~~~~::{~/ ~ i .:::~:~f\ ;·;./::.::~;~~ 
J11JX0 SOIL t, - ~-c:, t" .... /3·~ J I ·--

CI-IAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rclinciuishcd Dy/R<=ovedZFN>m - Date/l"imc / 5..3::;') Rcceivcd;~o~d In Datcffimc u ·S"-Ov These nwks indicate that unless lined ou~ onolyu,s 10 be ineluded with S1toolium-89.90 ·• Totol S_r 
Sdnil 

E11A /";12',;//_h R_,/ f .¥1/1.h /--Z -r IV , •.• /£ UY! r,/r'J12MH/LJ II.I.'/ 
:mnlysis rmction. SE-SoJtinintl 

•- lbcsc nwks indic.itc tl1at this is a non-analysis used to properly ronn.,1 COC form. $0&Sc.iid 

RelillQUi~d By/Rcrnoved From V _,. U rl.itclfimc Received By/Stored In Datenime Cont.,ct Jo.in Kessner for any questions. S'3SluJ1c 
\V • W""' 

(I) Particle Size (Dry Sieve) . D422; Moistul'c Contcnl- D2216; TOC- 9060; pH (Soil)· 9045; o-_o;r 
Rclinqui,hcd By/Removed From Dntc/l"imc Received By/Slon,d lJl Date/Time A•Alt 

Niltogcn by Kjcldohl. 351 .2; Ammonia- 350.3; IC Anions• 300.0; Percent Snlids DS•OnlfflSdi!ib 
Dt,,Dnlm Liqo;Jo 

Dote/Time Date/Time T• T1uw 
Rclill(luishcd Dy/Ren10ved From Received By/Stored In \Vtsw,,-

'$Al •boB·O" 
L,,l.,qulJ 

YaVc.-ct•kll 
Rclinquislled By/Rernovcd r-rom Date/rime Received By/Stored !n Dotcmme X•Olhtt 

Relinquished Dy/Rcrnovcd Fron, Datcrrim.i Received Dy/Stored In Date/Time 

LABORATORY Received By Title Dn1c/limc 

SECTION 

F!NJyL SAMPLE Disros•I Method Dispo.scd By O:,tc/Tin,c 
D OSlTlON 

-BHl-fE·011 (08/29/2005) 



• • 
CH2M Hill 

, \ • .I-

AppUed Sciences Lobortllory 

2300 NW Walnut Blvd 

Carvab. OR 

CH2MHILL 
Appl/l!d Sciences Lat,oratory 

June 13, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. F1852 

Dear Emmett Richards: 

97330-3538 

P.O. Bax428 

Carvalls.OR 

97339-0428 

Tel 641 .752.4271 

Fa>< 541.752.0276 

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

The analytical results and associated quality control data are enclosed. Any unusual 
difficulties encountered during the analysis of your samples are discussed in the case 
narrative. 1bis data package meets standards requested by client and is not intended or 
implied to meet any other standard. 

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to 
serving your analytical needs again. If you should have any questions concerning the data, or 
if you need additional information, please call Mark Bos at (541) 758-0235, extension 3135. 

Sincerely, 

--141~~ 
Mark Bos 
Analytical Manager 

Enclosures 
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CLIENT SAMPLE CROSS-REFERENCE 

CH2M Hll.,L Applied Sciences Laboratory Reference No. F1852 

Sample ID 
F185201 

Client Sample ID 
JllIB7 

Date 
Collected 
05/29/2006 

Time 
Collected 

11:59 

-2-
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~ C~ll2i~HILL 
.· ~ 1.:. 

Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

U TI1e analyte was analyzed for, but not deteeted above the reported sample quantitation 
limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concenlration 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 quantilation necessary to accurately and precisely measure the analyte in the sample. 

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

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

P The primary and eonfirmation 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 analytc in the sample. 

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

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

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

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

G:\R.EPORTS\CLI' Data Qualifiers.doc -4-



AM1\10NIA 
:METHOD EPA 350.3 

-5-



CASE NARRATIVE 
AMMONIA 

Analytical Method: ~E=P=A~3~5~0~.3 ______ _ Batch No.: =-F=l8=5=2 ________ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

I. Holding Times: 
All acceptance criteria were met 

Il. Analysis: 

A. Calibration: 
All acceptanee criteria were met. 

B. Blanks: 
All aceeptance eriteria were met. 

C. Matrix Spike/Matrix Spike Duplieate(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 aceordanee with standard operating procedures. 

' 
F. Analytical Exceptions: 

None. 

ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the temlS and conditions agyced 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:._¾--~fu&. .......... Vi---'t¼--+--___,(~t-t--~....___ 

Reviewedb~: ~ ~ <--

Date: (o~ <{ -d~ 

Date: __ \"l-___ ~_--__ ....,__ __ M> __ 

-6-



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664-41-7 

SDG No. : F1852 

Matrix: SOIL 

% Moisture: 1 

Analyte 

AmmOnia-N 

ET060610-l2 , l6-Fl8S2- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

1.07 

PQL Result 

4.00 4.28 

Field Sample ID: 

J11JH7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F185201 

Date Received: 05/30/06 

Sample Analysis 
Q · Uni,ts DF Amount Method 

mg/kg 1 0.5052 G E350.3 

' 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-8-



CAS No. 

7664-41-7 

SDG No. : Fl852 

Matrix: SOIL 

% Moisture: Q 

Analyte 

1umnonia-N 

ET06061D-12: 16-Fl852-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.534 

l?QL 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 OF Amount Method 

B mg/kg 1 1 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-9-



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1852 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Std Resp Std 

Analyte 1 1 2 

Aillmonia-N 0 . 10 167 1.0 

" 

Comments: 

ET060610-12 : 16-Pl852-W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/06/06 1340 

Concentration Units : rng/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

116 10.0 59.8 100 1.3 

-

FORM II GEN CHEM 

Resp 

7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl852 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 060606NH32 

curve 

I 
Analyte Type r Q 

Ammonia-N LNR 0.9991 

' 

Comments: 

ET06D610-12 : 16 - Fl852-W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1852 Lab Name: CH2?ll: HILL/LAB/CVO 

Analysis Method: E350.3 Second Source ID: ICV-0606 

Instrument N:ame: NONE Concentration Units:mg/L 

Initial Calibration ID: 060606NH32 

Analyte Expected Found %D Q 

Ammonia-N 10 9.21 -7.9 

Comments: 

BT060610•12 , 16- Pl852-W FORM II-B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No. : Fl852 

Analysis Method: E350.3 

Instrument Name: NONE 

Lab Name : CH2M HILL/LAB/CVO 

Analytical Lot ID : 060606NH32 

Concentration Units: mg/kg 

Initial Calibrati on ID: 060606NH32 

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

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

Ammoni a-N l 0 . 915 - 8.5 10 9 . 41 - 5 . 9 10 

. 

✓ 

Comments: 

ET060610 - 12 : 16- P1852-W FORM II-A GEN CHEM 

Found \D Q 

10.4 3.5 

E35i~-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl852 

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 

11 

BS1S0606 

Jl1JH7 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET060610-12 , 16-Pl852-W 

LAB 
SAMPLE ID 

BS1S0606 

F185201 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/06/06 1413 

06/06/06 1430 

E350.3 
-15-



7-WC 

· GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1852 

Analysis Method: E350.3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Annnonia-N 

* Values outside of QC limits 

Comments: 

ET060610-l2 : l6-Fl852-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 

-16-
E350 . 3 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl852 

Analysis Method: E350.3 

Instrument: NONE 

Analytical Lot ID: 060606NH32 

01 

02 

03 

04 

05 

06 

07 

08 

09 

11 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

JllJH7 

CV3-0606 

COMMENTS: 

ET060610 • 12 : 16-1'1852-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL l 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

Fl85201· 

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 1430 

06/06/06 1519 

FORM XIV GEN CHEM 
-17 -
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• CH2MHILL • Appli«J Sc~nc•• l.&bo,ato,y 

06/10/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

ET0606/M1:/ 6-F/8J1-W 

Amt. 

Spiked 1 
2 

MDL Study Report 

Replicates 

2 3 4 5 
2.18 1.70 1.73 1.70 1.73 

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

Instrument ID: NONE 

Concentration Units: mglkg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

I >< 



ANIONS BY METHOD EPA300.0A 
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CASE NARRATIVE 
ANIONS 

Analytical Method: ~E=P~A~3~0~0~.0~------­

Lab Name: CH2M HILL Applied Sciences Lab 

Batch No.: ~F~l 8=2~7 ___________ _ 

Contract#.: 920842.OTC 

Base/Command: =E=L:::.;R:...C:::co~n,..,s:.::u::.:lt"-'in.,..g.,__ _____ _ Prime Contractor. : ___________ _ 

I. 

II. 

ill. 

IV. 

Holding Times: 
All acceptance criteria were met. 

Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B . Blanks: 
All acceptance criteria were met. 

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

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

E . Analytical Exception: 
None. 

F. Other: 
None. 

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 
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. 

lkpmred by, 57.----: s:t / 
Reviewed by: _ __,71/:_+--...,l=----------

Date: __ b_../4_£~/c_o_6 __ _ 

Date: __ 6-=---.... 7_-___ .o...,C;,_,__ _____ _ 

AFCEE FORM 1-1 
-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.: Fl852 

Matrix: SOIL 

% Moisture : 1 

Analyte 

Chloride 

Fluoride 

Nitrate- N 

Nitrite - N 

Sulfate 

YL060605- 15 , l l -Pl 852-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0610 

0.0545 

0.0472 

0.0451 

0.0810 

PQL Result 

0.502 10.3 

0.502 1. 44 

0.502 4.22 

0 . 502 0.0653 

0.502 41.9 

Field Sample ID: 

JllJH7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: , Fl85201 

Date Received: 05/30/06 

Sample Analysis 

Q Units DF Alnount Method 

mg/kg 1 5.028 G E300.0A 

mg/kg 1 S.028 G E300 . 0A 

mg/kg 1 5 . 028 G E300.0A 

B mg/kg 1 5.028 G E300 . 0A 

mg/kg 1 5 , 028 G E300.0A 

FORM I GEN CHEM 

Date 

Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-22-



CAS No. 

16887- 00-6 

1 6984 - 48-8 

14797 - 55-8 

14797-65-0 

14808 - 79-8 

SDG No . : Fl852 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite- N 

sulfate 

Yt.060605 - 15 , ll - 1'1852-lf 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 0607 

0 . 0543 

0 . 0469 

0 . 0449 

0 . 0806 

PQL .Result 

0.500 0 . 500 

0 . 500 0.500 

0.500 0.500 

0.500 0.500 

0 . 500 0.500 

Field Sample ID: 

SBl-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID : SBl-0530 

Date Received: I I 

Sample Analysis 

Q Units 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 SlJMM:ARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1852 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units : mg/L 

Init i al 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 a.so o. 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 s.o 0.85 10.0 1.8 

Nitrate-N 0 , 020 0.0059 0.050 0.012 0 . 10 0 . 067 a.so 0.14 1.0 0 . 32 5 . 0 1.8 10 . 0 4 . 1 

Nitrite-N 0.020 0 . 0067 0.050 0.012 o. 10 0 . 050 0.50 0 . 10 1.0 0 . 25 5 . 0 1.4 10.0 3 . 0 

Sulfate 0.060 0 . 0065 0 . 15 0 . 014 0.30 0 . 059 1.5 0 . 13 3 . 0 0 .27 15 . 0 1.5 30.0 3 . 2 

Comments: 

YL0606os- 1s , 11-nas2-w FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY _INITIAL CALIBRATION DATA 

SDG No.: Fl852 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: 

YL060605-15: ll-Pl852 -W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFI CATION DATA 

SDG No.: F1852 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E300 . 0A Second Source ID:ICV- 0130 

Instrument Name : ICQ Concentration Units:rng/L 

Initial Calibration ID: 300A-013006 

Analyte Expected Found %D Q 

Chlori de 5 5.06 1. 2 

Fluori de 5 4 . 57 -8.6 

Nitrate-N 7 . 19 7 . 13 -0.8 

Nitrite- N 1.13 1.02 -9.4 

Sulfate 5 5 . 14 2.8 

, . 

Comments : 

YL060605 - 15 : 11- F1852 -W FORM II-B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl852 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 053006Q3 

Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

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

Analyte Expected Found 'isD Q Expected Found 'isD Q Expected 

Chloride 5 4.96 - 0 . 9 2.5 2.62 4.8 

Fluoride 5 4.87 -2.6 2 . 5 2.33 -6.7 

Nitrate- N 5 4 . 50 -9 . 9 2.5 2.37 -5.3 

Nitrite-N 5 4.91 -1. 8 2 . 5 2.48 -1.0 

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

Comments : 

yt,060605 - 15, 11-Fl&S2·W FORM II-A GEN CHEM 

Found 'isD Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl852 

Analysis Method: E300.0A 

Init ial 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 

34 

BS1S0530 

BS2S0530 

BS3S0530 

Jl1JH7 

COMMENTS: 

CLIENT 
SAMPLE ID 

YL060605-15: ll-Fl852-W 

LAB 
SAMPLE ID 

BS1S0530 

BS2S0530 

BS3S0530 

F185201 

FORM I II GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0531 

E300 . 0A 
- 29-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE • 

SDG No,: F1852 

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: 

YL060605•15 ,ll-Pl852•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.: Fl852 

Analysis Method: E300.0A 

Initial Cal ID: 300A-0 13 006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

1(1,0 60605-15 : ll-f'lBS2•W 

Expected 

5.65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 1857 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

5.63 99.6 90-110 

FORM VII GEN CHEM 

Q 

-31-
E300.0 



7:.wc 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1852 

Analysis· Method: E300 . 0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte .. 
Nitrate-N 

* Values outside of QC limits 

Comments: 

Y~0 60 60S - 1S , ll- PlBS2 -W 

Expected 

35.95 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S0530 

Date Analyzed: 05/30/06 

Time Analyzed : 2008 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

38.0 106 90-110 

FORM VII GEN CHEM 

Q 

-32-
E300.0 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : F1852 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID : 300A-013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVEL! 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

YL060605-l5: ll-Fl852-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL! 01/30/06 1729 

LEVEL2 01/30/06 1739 

LEVEL3 01/30/06 .1749 

LEVEL4 01/30/06 1758 

LEVELS 01/30/06 1808 

LEVEL6 01/30/06 1818 

LEVEL7 01/30/06 1827 

ICV-0130 01/30/06 1846 

rcv.:.0130 01/30/06 1856 

ICV-0130 01/30/06 1916 

FORM XIV GEN CHEM 
-33-
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14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : F1852 

Analysis Method: E300.0A 

Instrument : ICQ 

Analytical Lot ID: 053006Q3 

15 

16 

19 

22 

26 

34 

36 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

J11JH7 

CV2-0530 

COMMENTS: 

Yt.060605•15; ll·Fl852-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

CVl-0530 05/30/06 1723 

BS1S0530 05/30/06 1747 

BS2S0530 05/30/06 1857 

BS3S0530 05/30/06 2008 

SBl-0530 05/31/06 0026 

F185201 05/31/06 0531 

CV2-0530 05/31/06 0956 

FORM XIV GEN CHEM 
-34-

E300.0A 



• CH2MHILL 
. ~ - Applied $</once, Laboratory 

06/05/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 
Nitrate 11/01/05 

Nitri te-N 11/01/05 

Sulfa te l l/01/05 

Chloride 11/01/05 

Fluoride 11/02/05 

. 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

0 .5 

MDL Study Report 

Replicates 

I 2 3 4 5 
0.225 0.250 0.215 0 .240 0.245 

0 .230 0.270 0.270 0 .260 0.270 

0.790 0.735 0.730 0.795 0.775 

0.315 0.315 0.340 0 .340 0.290 

0.505 0.480 0.500 0 .470 0.490 

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

Instrument ID: ICO 

Concentration Units : mg&g 

Std. 

6 7 8 Dev.-

0.225 0.255 0.0149 

0.260 0.265 0.0143 

0.750 0.760 0.0256 

0.300 0.330 0.0193 

0.485 0.455 0.0173 

MDL 
0.0469 

0.0449 

0.0806 

0.0607 

0.0543 

-< c; 



PERCENT MOISTURE 
ASTMD2216 

-36-



CAS No. 

MOISTURE 

SDG No. : Fl852 

Matrix: SOIL 

Analyte 

Moisture 

ET06O605 - ll : '4 - P1852 - W 

lA-WC 

- GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 0.975 

Field Sample ID : 

Jl.l.JH7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl85201 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

\ 1 9.6456 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-37-



PARTICLE SIZE 
:METHOD422 

-38-



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM 6nt2006 

Lab I.D. 

F185201 

~ CH2MHIU 
\0 Applied Sc;lence:, Group 

I 

Client 
I.D. 

Jlllli7 

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) (%) 

0.70 0.14 

30.70 6.15 
32.10 6.43 
78.50 15.73 
205.90 41.26 
113.50 22.75 
37.60 7.54 
499.0 

Cumulative Cumulative 
Coarser Finer . 

(%) (%) 

0.14 99.86 

6.29 93 .71 
12.73 87.27 
28.46 71.54 
69.72 30.28 
92.46 7.54 . 
100.00 · 0.00 

2m NW Walnut Blvd. Corva/14 OR 97"30-.S538 
P.O. Bax428, Corvallls. OR 97J.l9-0428 

Tel 54 J.752.4271 FaK 541.752.()']76 



pH 
METHOD SW9045C 

-40-



.CAS No. 

pH 

SDG No.: Fl852 

Matrix: SOIL 

% Moisture: 1 

Analyte 

pH 

f:"1'060605 - 11 : Sl-1"1852-'il 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 7.19 

Field Sample ID: 

J11.JH7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample . ID: F185201 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-41-



TKN 
METHOD EPA 351.4 

-42-



. CASE NARRATIVE 
TKN 

Analytical Method: ~E=P~A~3~5_1~.4~-----­

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

Batch No.: -F~l8=5~2~-------­

Contract #.: 920842.OTC 

Prime Contractor.: ________ _ 

I. Holding Times: 
All acceptance criteria were met. 

n. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

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

F. Analytical Exceptions: 
None. 

Ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Reported by:_~..,__.«_·/ef£~~"1-+---bfl~t14----
/70~ --

Reviewed by:-"~:._ __ ,..,.~"----~--~--------
7 

Date:____;;l:J:.__-_f_-_cJ_',,k7 __ _ 

Date: __ ,'-~--'~'-~_ ....... __ ..,,_, __ ..,_'-__ 

-43-



SAMPLE DATA 
SUMMARY 
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CAS No. 

7727-37- 9 

SDG No . : Fl852 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Total Kjeldahl Nitrogen 

BT060610-13 : 19-Pl852-II 

lA-W~ • 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N SB.3 

PQL Result 

214 827 

Field Sample ID: 

Jll.nt7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl85201 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.4727 G E351. 4 

FORM I GEN CHEM 

Date 
Analyzed 

06/05/06 

-45-



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No. : F1852 

Matrix: SOIL 

% Moisture: Q. 

Analyte 

Total Kjeldahl Nitrogen as N 

BT060610-il , l.9 - F1852 - W 

MDL 

27 . J 

PQL Result 

100 92.1 

Field Sample I D: 

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 mg/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.: Fl852 

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: 

BT060610 -B: 19-Pl852- W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/05/06 1600 

Concentrati~n Units: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 s 6 6 7 

137 200 79.3 2000 20 . 9 

FORM II GEN CHEM 

Resp 

7 



GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1852 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 060506TKN 

Curve 

Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0 . 9995 

Comments: 

ET0606l0 - l3 , l9 - Pl952 - W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : Fl852 

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:mg/L 

Expected Found %D 

Total Kjeldahl Nitrogen as N 28.4 32.l 13 . 2 

Comments: 

ET060610 - ll ,19 - P1852-W FORM II- B GEN CHEM 

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

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No. : F1852 

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 %D Q Expected Found %D Q Expected 

Kjeldahl Nitrogen as N 20 18 . 6 -7.1 200 193 -3.6 20 

Comments: 

BT060610-13 : 19-'1852-W FORM II-A GEN CHEM 

Found ·%D Q 

20.7 3.3 

E~l4-



,~~~- - - - - - -

3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1852 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0605 

Date Analyzed: 06/05/06 

Time Analyzed: 1833 

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

09 

14 

BS1S0605 

JllJH7 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET060612-18: 28-Fl852-!I 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0605 06/05/06 1824 

F185201 06/05/06 1847 

FORM III GEN CHEM 

--------

E351.4 

-52-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. ; Fl852 

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: 

ET060610-13119-1!'1852-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."'453-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl852 

Analysis Method: E351.4 

Instrument: NONE 

Analytical Lot ID: 060506TKN 

01 

02 

03 

03 

OS 
06 

07 

09 

10 

14 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2-0605 

ICV-0605 

BS1S0605 

SBl-0605 

JllJH7 

CV3 - 0605 

COMMENTS: 

ET06061l - 10 , U - P1852-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL 1 06/05/06 1600 

LEVEL 2 06/05/06 1605 

LEVEL 3 06/05/06 1610 

LEVEL 4 06/05/06 1615 

CVl-0605 06/05/06 1819 

CV2-0605 06/05/06 1819 

ICV-0605 06/05/06 1824 

BS1S0605 06/05/06 1824 

SBl-0605 06/05/06 1833 

F185201 06/05/06 1847 

CV3-0605 06/05/06 1903 

FORM XIV GEN CHEM 



• CH2MHILL • AppHtd Scltncts ubolwlo,y 

06/10/06 

Analytical Method: E35 l .4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

100 168 154 161 147 1S2 

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 

- -
:.J:.J 



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

TOTAL ORGANIC CARBON 
BYAST,ME777 

-56-



CASE NARRATIVE 
TOCSOILS 

Analytical Method: .... A...,S"-'TM=-=E'""-7'""7-'-7 _____ _ 

Lab Name: CH2M HILL Applied 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=l8=5=2'---------­

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 Spilce(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. 

m. Sampling Equipment: 
None. 

N . Documentation Exceptions: 
None 

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

Reported by,~+ ,,£ d=1J 
Reviewed by:~~. 

7' 

Date: __ --"'-~-1-.h-1-fa-c-=6'-----

Date: __ ..,.v .... -...... _ ... ~----~"""·~=----z..==•="'°-\.. 

-57-



SAMPLE DATA SUMMARY 
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CAS No. 

TOC 

SDG No . : F1852 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DHD60609- 15 ; '3 - PlS52- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

76.0 

PQL Result 

217 10600 

Field Sample ID: 

J11JH7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F185201 

Date Received : 05/30/06 

sample Analysis 
Q Units DF Ainount Method 

mg/kg l 0 . 4598 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-59 -



CAS No. 

TOC 

srx:; No.: Fl852 

~atrix: SOIL 

% Moisture : O 

Analyte 

Total organic Carbon 

I>K060609-15, 43-F18S'Z- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

100 100 

Field Sample ID: 

SBl-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0608 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-60-



QC SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

Total 

SDG No. : Fl852 

Analysis Method: ASTM E777 

Instrument Name : TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Organic Carbon 100 737000 200 

Comments : 

OK060609 - lS , 43 - Pl852-W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/Kg 

Resp Std Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 . 7 7 

1600000 1000 6840000 4000 2 . 48E+7 8000 4.79E+7 

FORM II GEN CHEM ASTM-E61l/-



· 2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl852 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: TOC Skalar Concentration Units: ~ 

Initial Calibration ID: 101405$1 

Curve 
Analyte Type r Q 

Total Organic Carbon LNR 0.9997 

Comments: 

DK060609-15 • 43-Pl152 •W 
FORM II ( Part 2) GEN CHEM ASTM-!fi']1--



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : F1852 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 
' 

Comments: 

DH06D609- 1S , 43-Fl852-W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-1014 

Concentration Units:rng/kg 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 

ASTM-F(5'117-



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No .: Fl852 

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 . S 

' 

Comments: 

DHO606O9-15 : 43-F1852-W FORM II-A GEN CHEM 

Found \D Q 

ASTM...J{,!>7-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl852 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water)~ 

Instrument: TOC Skalar 

Field Sample ID: 

SBl-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0608 

Date Analyzed: 06/08/06 

Time Analyzed : 1035 

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

02 

07 

BS1S0608 

Jl1JH7 

COMMENTS: 

CLIENT 
SAMPLE ID 

DH060612-l&, ll-1'1852-W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0608 06/08/06 0959 

Fl85201 06/08/06 1323 

'FORM III GEN CHEM ASTM E777 

-66-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1852 

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: 

DHO 60 612 - 14 : l2-F1852-W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0608 

Date Analyzed: 06/08/06 

Time Analyzed: 0959 

Concentration Uni ts : mg/kg 

QC Limits 
Found %R %R 

9570 108 75-125 

FORM VII GEN CHEM 

Q 

ASTM Ern67-



14-WC 

GENERAL CHEMISTRY ANALYTICAL S~QUENCE 

S00 No. : F1852 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

05 

06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS : 

DH060609 -1S : 43-Fl 8S2-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVELl 10/14/05 1148 

LEVEL2 10/14/05 1158 

LEVEL3 10/14/05 1208 

LEVEL4 10/14/05 1218 

LEVELS 10/14/05 1228 

ICV-1014 10/14/05 1252 

-68-
FORM XIV GEN CHEM ASTM E777 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1852 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical Lot ID: 060806TOCS1 

01 

02 

03 

07 

15 

CVl-0608 

BS1S0608 

SBl-0608 

JllJH7 

CV2-0608 

COMMENTS: 

DH060612-U : ll-1"1852 -W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0608 

BS1S0608 

SBl-0608 

]f185201 

CV2-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/08/06 0930 

06/08/06 0959 

06/08/06 1035 

06/08/06 1323 

06/08/06 1733 

FORM XIV GEN CHEM ASTM E77'76 9-



• CH2MHILL • Applied Sct,nc.s Lllboratory 

06/09/06 

~lytical Method: ASTM E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

Amt. 

Spiked 1 
l40 

MDL Study Report 

Replicates 

2 3 4 5 
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 11.1 

MDL 
· 35.0 

- , , 
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CHAIN OF CUSTODY/SHIPPING DOCUMENTS 
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WashinJ!ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-98 !Page ! or ! 

!Collector 
STANKOVICH, M. 

IProlect Desienation 
I 00 & 300 Area Component of the RCBRA • Incremental So 

Ice Chest No. 

Shipped To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Company Contact 
JOAN KESSNER 

SampHne Location 
UPPER RIPARIAN #11 

Field Lo2book No. 
EL-1596 

OITsite Property No. 
A060l51 

Preservation 

Type of Container 

Use page 3 for original material to Corvallis for MIS preparation 011d 
aliq1101i11g, page I for radioa11alyticalfraclio11s lo Eberline, &: page 2 
for chemical analyricalfrac1io11s to Lio11ville. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11JH7 SOIL 

Telephone No. 
375-4688 

I COA 
BESRAS6520 

None None 

GIP PIG 

I I 

1000g 4000g 

See i1cm (I) in Soil Plant 
Special To•icily 

lnsuuclions. ASTM 61963; 
Soil Ncantodc 

Toxici1y 
ASTME2172 

Pro.iect Coordinator 
KESSNER, JH 

SAFNo. 
RC-051 

Price Code SL 

Air Quality D 

Method or Shipment 
GROUND TRANSPORT 

Bill or Ladim!/Air Bill No. 
SEEOSPC 

. . -.' , ,, ::·c . ·,, . 
.. , . .. .. .. .-;_ ' 

' ' ·•.. . ~ 

\ 

Data Turnaround 

45 Days 

-

Matrix• __ CHA __ IN_O_F_P_O_SS_E_S_S_IO_N _______ ....,.. __ S1-=·g_n/Pr_i_nt_N_a_mes __________ ---1SPECIAL INSTRUCTIONS 
Ii uisbc/fjJJ/:j_'l'V redl FromlnANXYJ O:lt~in_lc _c,,g ) 0 Received By/Stored In D:1te/Iime s-- 3" -tJ{# • These marks indicate that Wllcss lined OU~ aruilytes to be included with Sironlium-89,90 -· To1al Sr 

_,.,- ,/? • I J. /~. an:ilysis fraction. 
~~7f,.~~.:..:,_.1~_lll4+:,C.Cj.._..;;S2.-.:~..:::i..?.!:o~..!0::::1~!'l-• !.:./IJ/t!!!f:~~~..l::t.W:~li-·L...Jn"'=:z:.1/l'...=--,~"".J.n.rao~, .... -~/..o~:~,,.,..,~-I "- These marks indica1e that this is a non-analysis used 10 properly format COC fo/lll. 

S.soit 
SE=Sedunmc 
so-solid 
si.sh_.,p 
w. weur 
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Sample Receipt Record 
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Client/Project I £:l.R. <!.t:ms ... 1,h'CJ 

VERIFICATION OF SAMPLE CONDITIONS {verify all items)• HD= Client Hand delivered Samples 

Observation YES NO 
Radiological Screening for AFCEE K 

Were custody seals intact and on the outside of the cooler? #0 
If yes, Where? Front Rear Lt Side Rt Side 

Type of packing material: Ice Blue Ice Bubble wrap PO 
Was the Chain of Custody Inside the cooler? #0 
Was the Chain of Custody properly tilled out? 1( 

Were the sample containers in good condition? X. 
Containers supplied by ASL? X 
Any sample with< 1/2 holding time remaining? If so contact LPM K 

Was there Ice in the cooler? Enter temp. ~/.1( C X 
All voes free of air bubbles ? 11M 

VERIFICATION OF SAMPLE PRESERVATION 
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4 
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6 
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8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
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.21 
22 
23 
24 
25 
26 
27 
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VersionCo, LabName SDG FieldlD NativelD QAQCTyp, LRType Matrix LabSamplt AnalysisM, Extractionr SampleDa Sample Tin Receive 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 E350.3 METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 ASTM E77 NONE 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 E351.4 METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 ASTM D22 NONE 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 SW9045C METHOD 5/29/2006 11 :59 5/30/20 
4.00EPAC CHMC F1852 BS 1 S0530 BS 1 S0530 BS SOIL BS1S0530 E300.0A METHOD 
4.00EPAC CHMC F1852 BS1S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 
4.00EPAC CHMC F1852 BS1S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 
4.00EPAC CHMC F1852 BS1 S0605 BS1 S0605 BS SOIL BS1 S0605 E351.4 METHOD 
4.00EPAC CHMC F1852 BS1S0606 BS1S0606 BS SOIL BS1S0606 E350.3 METHOD 
4.00EPAC CHMC F1852 BS1S0608 BS1S0608 BS SOIL BS1S0608 ASTM E77 NONE 
4.00EPAC CHMC F1852 BS2S0530 BS2S0530 BS SOIL BS2S0530 E300.0A METHOD 
4.00EPAC CHMC F1852 BS3S0530 BS3S0530 BS SOIL BS3S0530 E300.0A METHOD 
4.00EPAC CHMC F1852 SB1-0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 
4.00EPAC CHMC F1852 SB1 -0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 
4.00EPAC CHMC F1852 SB1-0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 
4.00EPAC CHMC F1852 SB1-0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 
4.00EPAC CHMC F1852 SB1-0530 SB1-0530 LB SOIL SB1 -0530 E300.0A METHOD 
4.00EPAC CHMC F1852 SB1-0605 SB1 -0605 LB SOIL SB1-0605 E351.4 METHOD 
4.00EPAC CHMC F1852 SB1-0606 SB1-0606 LB SOIL SB1-0606 E350.3 METHOD 
4.00EPAC CHMC F1852 SB1-0608 SB1-0608 LB SOIL SB1-0608 ASTM E77 NONE 



ExpectedV Units Dilution MDL RL LabQualifi1 Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQu 

MG/KG 1 1.06 3.96 N D = 
MG/KG 1 76 217 N D = 
MG/KG 1 57.7 212 N D = 
MG/KG 1 0.0604 0.497 N D 

MG/KG 1 0.054 0.497 N D = 
MG/KG 1 0.0467 0.497 N D 

MG/KG 1 0.0446 0.497 B N D J 
MG/KG 1 0.0802 0.497 N D = 
PERCENT 1 0 0 N D 

PH UNITS 1 0 0 N D 

25 MG/KG 1 0.0607 0.5 N 99.9 90 110 D 

25 MG/KG 1 0.0543 0.5 N 97 .6 90 110 D = 
25 MG/KG 1 0.0806 0.5 N 106 90 110 D = 

1420 MG/KG 1 27.3 100 N 113 75 125 D 

200 MG/KG 1 0.534 2 N 92.1 75 125 D 

8840 MG/KG 1 72 .1 206 N 108 75 125 D 

5.65 MG/KG 1 0.0449 0.5 N 99.6 90 110 D = 
36 MG/KG 1 0.0469 0.5 N 106 90 110 D 

0 MG/KG 1 0.0607 0.5 U N D u 
0 MG/KG 1 0.0543 0.5 U N D u 
0 MG/KG 1 0.0469 0.5 U N D u 
0 MG/KG 1 0.0449 0.5 U N D u 
0 MG/KG 1 0.0806 0.5 U N D u 
0 MG/KG 1 27.3 100 B N D J 

0 MG/KG 1 0.534 2 B N D J 

0 MG/KG 1 35 100 U N D u 



VersionCo, LabName SDG FieldlD NativelD QAQCTyp1 LRType Matrix LabSamplt AnalysisM, Extractionl SampleDa· Sample Tin ReceiveDa ExtractoaI ExtractTim AnalysisD, AnalysisTiI PercentSo LabLotCIII' CAS ParamlD Analyte Result 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 E350.3 METHOD 5/29/2006 11 :59 5/30/2006 6/6/2006 14:30 6/6/2006 14:30 99.03 SB1 -0606 7664-41-7 NH3N Ammonia-I 4.28 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 ASTM E77 NONE 5/29/2006 11 : 59 5/30/2006 6/8/2006 13:23 99.03 TOC TOC Total Orga 10600 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 E351 .4 METHOD 5/29/2006 11 :59 5/30/2006 6/5/2006 18:47 6/512006 18:47 99.03 SB1-0605 7727-37-9 KN Total Kjeld 827 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 : 59 5/30/2006 5/31/2006 5:31 5/31/2006 5:31 99.03 SB1-0530 16887-00-1 CL Chloride 10.3 
4.00EPAC CHMC F1852 J11JH7 J11 JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 : 59 5/30/2006 5/31/2006 5:31 5/31/2006 5:31 99.03 SB1-0530 16984-48-1 F Fluoride 1.44 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 :59 5/30/2006 5/31/2006 5:31 5/31/2006 5:31 99.03 SB1-0530 14797-55-1 N03N Nitrate-N 4.22 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 : 59 5/30/2006 5/31/2006 5:31 5/31/2006 5:31 99.03 SB1-0530 14797-65-( N02N Nitrite-N 0.0653 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 E300.0A METHOD 5/29/2006 11 : 59 5/30/2006 5/31/2006 5:31 5/31/2006 5:31 99.03 SB1-0530 14808-79-l SO4 Sulfate 41 .9 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 ASTM 022 NONE 5/29/2006 11 : 59 5/30/2006 6/2/2006 14:17 99.03 MOISTURI MOIST Moisture 0.975 
4.00EPAC CHMC F1852 J11JH7 J11JH7 N SOIL F185201 SW9045C METHOD 5/29/2006 11 :59 5/30/2006 6/2/2006 15:01 6/2/2006 15:01 99.03 SB1-0602 pH PH pH 7.19 
4.00EPAC CHMC F1852 BS1S0530 BS1S0530·BS SOIL BS1 S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16887-00-!CL Chloride 25 
4.00EPAC CHMC F1852 BS1S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16984-48-lF Fluoride 24.4 
4.00EPAC CHMC F1852 BS1S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1 -0530 14808-79-1 SO4 Sulfate 26.6 
4.00EPAC CHMC F1852 BS1S0605 BS1S060~ BS SOIL BS1 S0605 E351 .4 METHOD 6/512006 18:24 6/5/2006 18:24 100 SB1-0605 7727-37-9 KN Total Kjeld 1610 
4.00EPAC CHMC F1852 BS1S0606 BS1S0606 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 F1852 BS1 S0608 BS1 S0608 BS SOIL BS1 S0608 ASTM E77 NONE 6/8/2006 9:59 100 TOC TOC Total Orga 9570 
4.00EPAC CHMC F1852 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 F1852 BS3S0530 BS3S0530 BS SOIL BS3S0530 E300.0A METHOD 5/30/2006 20:08 5/30/2006 20:08 100 SB1-0530 14797-55-1 NO3N Nitrate-N 38 
4.00EPAC CHMC F1852 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-!CL Chloride 0.5 
4.00EPAC CHMC F1852 SB1 -0530 SB1 -0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1 -0530 16984-48-1 F Fluoride 0.5 
4.00EPAC CHMC F1852 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 F1852 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 F1852 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 F1852 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 F1852 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 F1852 SB1-0608 SB1-0608 LB SOIL SB1-0608 ASTM E77 NONE 6/8/2006 10:35 100 TOC TOC Total Orga 100 



ExpectedV Units Dilution MDL RL LabQualifi1 Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjusl RLAdjuste, SampleDe: LeachMet~ LeachDate LeachTimE Leachlot Analysislo CalReflD 
MG/KG 1 1.06 3.96 N D 1.07 4J11JH7 NONE 060606NH 060606NH32 
MG/KG 1 76 217 N D 76 217 J11JH7 NONE S81-0608 101405S1 
MG/KG 1 57.7 212 N D 58.3 214 J11JH7 NONE 060506KN 060506TKN 
MG/KG 1 0.0604 0.497 N D = 0.061 0.502 J11 JH7 NONE 053006Q3 300A-013006 
MG/KG 1 0.054 0.497 N D = 0.0545 0.502 J11 JH7 NONE 053006Q3 300A-013006 
MG/KG 1 0.0467 0.497 N D = 0.0472 0.502 J11 JH7 NONE 053006Q3 300A-013006 
MG/KG 1 0.0446 0.497 B N D J 0.0451 0.502 J11 JH7 NONE 053006Q3 300A-013006 
MG/KG 1 0.0802 0.497 N D = 0.081 0.502 J11 JH7 NONE 05300603 300A-013006 
PERCENT 1 0 0 N D = 0 0J11JH7 NONE 060206MC NONE 
PH UNITS 1 0 0 N D 0 0J11JH7 NONE 060206PH NONE 

25 MG/KG 1 0.0607 0.5 N 99.9 90 110 D = 0.0607 0.5 NONE 053006Q3 300A-013006 
25 MG/KG 1 0.0543 0.5 N 97.6 90 110 D 0.0543 0.5 NONE 05300603 300A-013006 
25 MG/KG 1 0.0806 0.5 N 106 90 110 D = 0.0806 0.5 NONE 05300603 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 0.0449 0.5 N 99.6 90 110 D = 0.0449 0.5 NONE 053006Q3 300A-013006 

36 MG/KG 0.0469 0.5 N 106 90 110 D 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0607 0.5 U N D u 0.0607 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0543 0.5 U N D u 0.0543 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0469 0.5 U N D u 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0449 0.5 U N D u 0.0449 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0806 0.5 U N D u 0.0806 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 27.3 100 B N D J 27.3 100 NONE 060506KN 060506TKN 
0 MG/KG 0.534 2 B N D J 0.534 2 NONE 060606NH 060606NH32 
0 MG/KG 35 100 U N D u 35 100 NONE SB1-0608 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, ASTM E 1963-02 (2002). 

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

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

TEST CONCENTRATIONS 

The concentration tested in the bluegrass tests was 100 percent test sample with control soil 
alone for the control. For the bluegrass tests, 50 seeds per concentration were used with five 
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 LabSDG 

JllKl0 05/16/2006 BORROW PIT 18 BG1607-0l F1779 
JllK04 05/17/2006 BORROW PIT 14 BG1607-02 Fl788 

.Jl1K97 05/17/2006 McGEE RANCH BG1607-03 F1793 
J11JT6 05/22/2006 1607-42 BG1607-04 F1816 
JllJV2 05/22/2006 116-N-3 BG1607-05 Fl886 
Jl1K22 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 f1853 
JllK79 05/30/2006 VERNITA UPRIVER ON SOUTH BG1607-09 F1859 

SIDE 
J11JY8 05/30/2006 BORROWPIT9 BG1607-10 F1863 
JlUX0 06/05/2006 300-44/618-4 BG1607-11 F1901 
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SAMPLE PREPARATION . 

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

TEST INITIATION 

Tests were initiated by the 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 

Accord1ng 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 plant), and root appearance and 
length (longest recovered root of each plant) was recorded. 

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

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

For each test chamber, the following endpoints were calculated: 

• 14 Day Post-Germination Survival(%) 

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

• Average Above Ground Shoot Mass (Wet) 

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

• Average Above Ground Shoot Mass (Dry) 

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

• Average Root Mass (Wet) 

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

• Average Root Mass (Dry) 

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

• Average Total Mass (Wet) 

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

• Average Total Mass (Dry) 

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

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

divided by the number of seedlings germinated) 

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

divided by the number of seedlings germinated) 

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

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

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

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

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

The results for sample Jl 1JT6 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 Jl1K22 indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet). average above ground 
shoot mass (dry), average root mass (wet), average total mass (shoots + roots, wet), and 
average total mass (shoots+ roots, dry) when compared to the laboratory control. 

Note: One seedling was lost during the test termination of the Jl1K22 sample. Five seeds 
had germinated in replicate B, but only 4 were available for the average root length, average 
above ground shoot mass (wet), average above ground shoot mass (dry), average root mass 
(wet), average root mass (dry), average total mass (shoots + roots, wet), and average total 
mass (shoots + roots, dry) endpoints. The number of germinated plants was reduced to 4 for 
these endpoints during the statistical analysis. 
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The results for sample Jl llli7 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 JI 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 IJXO 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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1•d., d/11..,. IIU,O,OU - .. _... dltl.,.,. Grounl dlt' .. 1\1 Gn,u"' diff-.nt A~Rool 
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r .. 1,h~llalldal"l..lvhl 'T. 2009 

Laboratory Control 96 - n.6 - 103.0 - 24.4 - 4.41 - 18.7 
BG1607-01 J11K10 96 ns 65.6 E' 66.6 E' 16.5 E' 2.70 E' 16.1 

BG1607-02 J11K04 92 ns 66.6 ns 72.4 E' 19.3 ns 3.01 E' 22.0 

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

BG1607--04 J11JT6 78 E' 54.5 Es 41.4 E' 10.6 E' 1.50 E' 10.7 

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

BG1607-06 J11K22 100 ns 59.1 Es 48.6 Es 11 .7 E' 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 60 E' 61.6 Es 51.5 E' 15.6 E' 2.29 Es 9.5 

BG1607-09 J11K79 68 ns 61.3 Es 54.7 E' 14.0 E' 1.92 es 11.7 

BG1607-10 J11JY6 60 ns 63.1 E' 73.0 E6 13.6 E' 2.34 E' 10.0 

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

AV ..... A-• 
SlgnillcrUy Slgnlfbniy Tof• Ma.u $~ To<,IMuo SlgnfficarUy - Awraa• Root ,r,n.,.,,, (~•· 4illtnlll (Sh>oll • dllf-comp.,..,o ...... compal'ldto RDGI•) camparod' lo Raol1) cam,-edto 
ubeom,,,t? (t>y) LobConltol? (Wol) LAl>Co-7 (Illy) ubCon~ol? ,_, ,_, ,_, 

- 1.09 - 43.1 - 5.50 -
ns 0.94 ns 32.6 ns 3.63 E' 
ns 0.63 E' 41 .4 ns 3.84 Es. 
E' 0.38 E' 14.8 E' 1.87 Es 
E' 0.53 E' 21 .5 E' 2.03 E' 

ns 0.47 Es 34.6 ns 2.71 Es 
Es 0.84 ns 22.5 Es 2.37 Es 
E' 0.45 E' 26.6 E' 2.21 E' 
E' 0.50 E' 25.0 E' 2.76 E' 
E' 0.73 Es 25.6· E' 2.65 E' 
E' 0.57 E' 23.6 E' 2.91 E' 
E' 0.84 Es 31 .4 Es 3.42 Es 



CERTIFICATION STATE1\1ENT 

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

designee, as verified by the fo?l.,?'-: -::'?fl"'~~~ 
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APPENDIX A 
RAW DATA SHEETS 
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BLUEGRASS GROWTH TEST 

Tmt Start Date: Juno 7. 2006 Client Waohlnglon Oosure t<anlold Po,Ject 

Oayo'.@ __ Oay12Ji.;t_ Day14~ Oay18~ Day19 Day21~ Oay23..@__ Dil)'ll ~ 
Sample ID: Lab Control (70% 70 grade silica sand, 20% clay, 10% peal) 

# seeds germlnated 

CONC. 

!. ~2• 

"'~l'l-i>G> Emef1j"Z'e t-i~ i,.Jo ,,i '} zc.. 7,DAYS POST- 14-0AVS POST-

REPLICATE 12 da,s 14da,s 19 dll)S 19 da,s 21 da,s 23 da,s ~~GENCE EMERGENCE 

aller • o1her aftw afle< - - ( da,s • nor (~days • lloc 

plandng ~Ung plOftting planting plandng planting LI planVng) pla,Ung) 

" 
Control B 

C 

l 1---~o----t~~-1----=--+-~--1----t---+--"'r-t-,=-""--'---""----t-~~---1 
E 

14-0.ys Post-Ermr91nce: Desatbe shOClt appearance: 

R•pUc:ate/\ 

Repl c:allB 

:JI 9 en I me.I. G,, 1 I ~t'l'J {,, 

Replltate C 

ReplloataD 

Replicate E L/ I j &, l / !".K<l fu . 
Measure Shoo\ Height 

lndMdual height of uc;h seeding 

(above gn,und) 

M"""ure Sllool Weight 

Total m= of oil seedilt,g> 

(above ground) 

Oeserf'oe root appaar.ltlt,G: 

Ropllc:ale,,_ 

RoplcaleB 

Repr,ceteC 

RoplicaleD 

Repllc:ate E 

Mta>Ure Root Long1h: 

Individual lenglh of the longesl rt>OI 

f1')ffl each seedid'G 

M•asun, Roal Weight 

Total mass of oil n,ots f,cm all •eoo!l"II' 

Commec,ts: 

INITIAL 
(0 plantlng) 

pH 

mm 

mm 

mm 

mm 

mm 

F1N/\L 
(0 14 da,s Po,t­

Em_,,..,) 



BLUEGRASS GROWTH TEST 

Tosi Siar! Dala: June 7. 2006 Client WasNnglorl Closute Honfonl Project 

lnl~ 
DayO JJ.12.- Day 12 N-;r o.,,u-.Ncr:_ Oay16 N'(S' Day19_fu_ Oay21~ Day23-li!)__ Day __ _ 

Bioassay Lab ID: BG fb<J,~e>( Sample No: ""j'fll.( JO 

# seeds germinated 

Emergence 

CONC. REPI.IC.O.TE 12days 14days 16 days 19days 21 days 23days · 
oiler - after - afla, -planing planing planting planllng plantJni, planting 

A ~ y Lj Lf 4 
Control B (t> {,, l_p (11 K 

C t --J -, '1-- ~ 
D ,'-S 5 s 5 s-
E !.f ~ \o r;; ~ 
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Roplc;lteA I I j G , n, 6i kJ;, ~ ~ hcot J 2 :l'."!e-J &, 
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RopllcataC ::? I 9 ½'1 I; 3 (>?e_,oJ ~ 

1 

RepNoo18 o "2 1 '] G-. , 2- !!J'2 J 6, , / s no 8 
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c-.ep,,und) 

Measure Shool Weight 
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Replio;el8 B 

Replltale C 

Repl lcoteD 

Repaoa1e E 

Measure Rool Length: 

Individual lenglh of !he longe,I IOOI 

from DCh 1eedlng 

Mea1UA1 Root Weight 

Total m ... or ell roots from all seedlings 

• 

7-0AYS POST- 14--0AYS POST-

«GENCE EMERGENCE 
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(,.,-'7r:;:-- s-
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 15-2916-1027 Test Type: 

Start Date: 07 Jull-06 Protocol: 

Ending Date: 05 Jul-06 DIIWater: 

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

Sample No: 05-2474-4754 Code: 

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

Receive Date: Source: 

Sample Age: 21d 8h 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 (DI)', mg} < 100 

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

12-4126-4935 Average Root Wt (DI)', mg) 100 

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

16-091 B-3359 Average Total Wt (DI)', 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 N/A 

100 NIA 

> 100 NIA 

> 100 NIA 

> 100 NIA 

100 NIA 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:09 PM 

14-0075-2468/8160701 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 TwerSample 

21 .91% Equal Variance t Two-Sample 

32.14% Equal Variance t Two-Sample 

30.76% Equal Variance t Two-Sample 

33.42% Equal Variance t Two-Sample 

26.35% Equal Variance t Two-Sample 

31.81% Equal Variance t Two-Sample 

29.18% Equal Variance t Two-Sample 

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



CETIS Test Summary 
3/o Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.96000 0.80000 

Average Height (mm) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 65.84 54.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 102.96 85.6 

100 5 66.640 49 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382. 17.277 

100 5 16.490 11.018 

Average AG Wt (Dry, mg) Summary 

Cone-•;. Control Type -Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.69700 1.67000 

Average RootWl (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 16.081 7.6540 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.93560 0.55000 

Average Total Wt (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 32.571 , 19'.068 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.63260 2.38801 

000-092-101-1 

Maximum SE 
1.00000 0.04000 
1.00000 0.04000 

Maximum SE 

86.400 3.8028 
76.6 4.3079 

Maximum SE 

126.6 7.5491 
99.800 9.4941 

Maximum SE 

32.776 3.2300 
25.756 2.7075 

Maximum SE 

6.08000 0.61779 

3.39399 0.38710 

Maximum SE 
24.360 2.2326 
22.654 2.5066 

Maximum SE 
1.33799 0.09073 

1.19998 0.12537 

Maximum SE 
57.136 5.3683 
48.41 5.0452 

Maximum SE 
7.29800 0.69936 

4 .49399 0,50541 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 
0.08944 9 .32% 

SD CV 

8.5034 10.92% 

9.6327 14.63% 

SD CV 

16.880 16.40% 

21 .229 31.86% 

SD CV 

7.2226 29.62% 

6.0541 36.71% 

so · CV 
1.38143 31.35% 

0.86559 32.09% 

SD CV 

4.9922 26.73% 

5.6049 34.86% 

SD CV 

0.20288 18.58% 

0.28033 29.96% 

SD CV 
12.004 27.88% 

11.281 34.64% 

SD CV 
1.56382 28.44% 

1.13012 31.11% 

Page2of 3 

19 Jul-06 2:09 PM 

14-0075-2468/B160701 pse 

Analyst: b-- . Approval: __ -_l_S -



CETIS Test Summary 
•;. Germination Detail 

Cone-% Control Type Rep1 Rep2 

o Artificial Soil/S 1.00000 1.00000 

100 0.80000' 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

o Artificial Soil/S 69.6 86.4000 

100 66.8000 76.6 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil!S 85.6 11"1 .800 

100 99.8000 50.4000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artifici~I SoiVS 17.97 32.7760 

100 15.68 25.756 

Average AG Wt (Dry, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 3.21500 3.39399 

Average Root Wl (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SolVS 14.658 24.3600 

100 16.935 22.654 

Average Root Wt. (Dry, mg) Detail 

Cone-o/a Control Type Rep1 Rep2 

0 Artificial SoiVS 0.87400 1.33799 

100 1.19998 1.07000 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificia l SoiVS 32.628 57.1 360 

100 32.615 Ml.41 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 3.98799 7 .03599 

100 4.41498 4.46399 

000-092-1 01-1 

Rep 3 
0.80000 
1.00000 

Rep3 

69 

73.6 

Rep3 

88.8000 
75 

Rep3 

17.2775 
18.584 

Rep3 
3.34750 
3.36799 

Rep3 
12.3550 
18.84 

Rep3 

0.89502 
1.12600 

Rep3 
29.6325 
37.424 

Rep3 
4.24252 
4.49399 

Rep4 Rep 5 
1.00000 1.00000 
1.00000 . 1.00000 

Rep4 Rep5 

86.2 78 

57.6 54.6 

Rep4 Rep 5 
126.6 102 
59 49 

Rep4 Rep 5 
31 .0360 22.8520 

.11 .018 11 .4140 

Rep4 Rep5 
6.08000 3.79600 
1.67000 1.83801 

Rep4 Rep5 
21 .458 20.558 
14.32 7.65400 

Rep4 Rep5 
1.21 799 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 

14-0075-2468/8160701 psc 
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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 · 

Cont rol vs Conc-'Yo Statistic Critical 

Artificial Soil/Sedi 100 27.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 0.0907326 0.011342 8 

Total 0.09073264 0.011341 6 9 

ANOVA Assumptions 

Attribute · Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.50927 

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

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:09 PM 

09-7274-7276/B160701psc 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

1 N/A 11 .51% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Non-i'lormal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 5 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 

Graphics 

1.0, 

------l--------------l-~ ~ I-

1 • • . , . • • • 
I 

o.~ I 
I 

0.8 0 ------------ - - ---- ----------g 
1l 0.1 , "' I o.&' Ji~ -1 
:;i ;~ 
Cl o.s" u .,. 

0.4 -2 

0.3° 

0.2c -3 

0.1 

0.0 
. 

-0 100 -2.0 -1.5 -1,0 -0.5 o.o 0,5 1,0 1.5 2.0 

COnc-'ll> Ranklts 
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CETIS Analysis D~tail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Height(mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.08833 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 360 360 1 

Error 660.384 82.548 8 

Total 1020.38403 442.54800 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.28323 

Distribution Shapiro-Wilk W 0.86502 

Sample Unk Control Link 
1~075-2468 14-007 5-2468 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0351 10.6854 

F Statlstlc P-Value 
4.36 0.07020 

Critical P-Value 

23.15450 0.81488 

0.08742 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page2of 9 

19 Jul-06 2:09 PM 

17-8375-3931/B160701psc 

CH2MHill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 · 

Toxic Units ChV PMSD 

N/A 13.73% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal 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 77.84 69 86.4 8.5034 

100 5 65.84 54.6 76.6 9.6327 

Graphics 

l 15 I 
I 

l I 

e 10-
I • 

1 I 

! 1l I • • 
I .. 1 JS I .s::: s "' I ai 1 I :c ai I 

II 1 
o..,. ___ __ __ ____ _ ,. ---- -- --- -----r C 

::, I 

0., I 

~ ·5 
I 

°' 
I 
I 

0., • • I 

· 10- I 
I 

0., • I 
I 

0 ·15 
0 100 -2.0 · 1.S -1-0 ~-5 0.0 0.5 1.0 1.5 2.0 

conc-'l'o RankllS 

-18 -
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 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 

Tolal 6240.40015 3665.674 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.58165 

Distribution Shapiro-Wilk W 0.88536 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0086 22.5556 

F Statistic P-Value 
8.97 0.01722 

Critical P-Value 

23.15450 0.66777 

0.15028 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page3 of 9 

19 Jul.OS 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% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 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/Sedl 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 ·200.11447 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42328 

Distribution Shapiro-Wilk W 0.88894 

Sample Link Control Link 

14--0075-2468 14--0075-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0490 7.83741 

F Statistic P-Value 

3.51 0.09803 

Critical P-Value 

23.15450 0.74066 

0.16496 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

19 Jul--06 2:09 PM 

12-2358-3328/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 32.14% 

Decislon(0.05)" 
Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-¾ 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 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 2.34565 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 7.311106 7.311106 1 

Error 10.63031 1.328788 8 

Total 17.94141 24 8.6398945 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.54704 

Distribution Shapiro-Wilk W 0.89098 

Sample link Control link 

14--0075-2468 14-0075-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0235 1.35571 

F Statistic P-Vaiue 

5.50 0.04700 

Critical P-Valµe 

23.15450 0.38726 

0.1 7392 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:09 PM 

05-1082-0854/8160701psc 

CH2M Hill I 
Version 

18 Jul--06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.76% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arlificlal Soil/S 5 4.40710 3.11399 6.08000 1.38143 

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

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.77374 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 16.86363 16.86363 1 

Error 225.3494 28.16868 8 

Total 242.213041 45.032307 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.26053 

Distribution Shapiro-Wilk W 0.94704 

SampleUnk 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 6 of 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% 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

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

Endpoint Analysis Type 

Average Root Wl (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control YS Cone-% Statistic Critical 

Artlftclal 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 

Disbibution Shapiro-Wilk W 0.89294 

Sample Link Control Link 

1~075-2468 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 

12-4126-4935/8160701psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 26.35% 

Decision(0.05) 

Non-Significant Effect 

• 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.93560 0.55000 1.19998 0.280?3_ 

Graphics 

1,0- l 0,30-
I .... I • 

"" 0.9-
0,20-

I 
E I • 
~ 0,8 ---- --- ---- --- ----- -- -- - -Rii«t Nul - I 

e. ll , .. 
0.7 ll 

0.10- I 

..i I 

:i: 0.6~ 
., 

! ~g 0.00 ------- ------ --- -- -- - -- ----
0.5 ' C I .. :;i -C.10- I ; 0.4- I 

I 

~ 03 -c.~ • • I 
I 

0.2 
I 

--0.30-
I 
I 

0.1 I 

• I 

0.0 -4),,. 

0 100 -2.0 · l.S ·1.0 -4).5 o.o 0.5 1.0 1.5 2,0 

Conc•o/o Ranklls 

000-092-1 01 -1 CETJSTM v1 .1 .2revl Analyst: 'b- Approval:, __ _ 
-23 -



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 
Artificial Soil/Sedl 100 1.4238 1.85955 

~ OVA Table 

Source Sum of Squares Mean Square DF 

Between 275.0535 275.0535 1 

Error 1085.454 135.6818 8 

Total 1360.50787 410.73532 9 

ANOVA Assumptions 

Attribute Test Statistic 

Vari~nces 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 0.907 11 

0.37447 

Comparisons: 

Report Date: 

Analysis: 

Page 8of 9 

19 Jul-06 2:09 PM 

04-8138-0981/B160701psc 

CH2M Hill I 
Date Analyzed Version 
18 Jul-0610:49 AM CETISv1 .1.2 

.Toxic Units .ChV PMSD 

1 NIA 31 .81% 

Declslon(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-¾ Control Type Count Mean Minimum Maximum SD Mean Mii,lmum Maximum SD 

0 Artificial Soll/$ 5 43.060 29.633 57.136 12.004 

100 5 32.571 19.068 48.41 11 .281 
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CETIS Analysis Detail 
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 

AN.OVA Table 

Source Sum of Squares Mean Square DF 

Between 8.711427 8.711 427 1 

Error 14.89081 1.861352 8 

Total 23.6022396 10.572778 9 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.91480 

Distribution Shapiro-Wilk W 0.85910 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0312 1.60454 

F Statistic P-Value 

4.68 0.06246 

Critical. P-Value 

23. 15450 0_54469 

0.07446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

19 Jul-06 2:09 PM 

16-0918-3359/B160701 psc 

CH2M Hill I 
Version 

18 Ju~ 10:49 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.18% 

Decisio_n(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

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

Test No: 08-5786-2300 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DIIWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-9112-.3540 Code: 

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

Receive Date : Source: 

Sample Age: 20d 11h Station: 

Comments: J11K04 

Comparison Summary 

Analysis Endpoint NOEL 

06-7336-5700 % Germination 100 

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

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

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

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

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

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

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

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

000-092-1 01-1 

Plant Chronic 

ASTM E1963-02 (2002) 

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 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 or 3 

19 Jul-06 2:08 PM 

03--0780-21161B160702psc Test Link: 

CH2M Hill I 
Duration: N/A 

Species: Poa sandbergil 

Source: 

Client: 

Project: 

PMSD Method 

16.82% Wilcoxon Rank Sum Two-Sample 

14.04% Equal Variance t Two-Sample 

20.82% Equal Variance t Two-Sample 

29.51% Equal Variance t Two-Sample 

31 .10% Equal Variance I Twe>-Sample 

40.91% Equal Variance I Twe>-Sample 

23.50% Equal Variance t Twe>-Sample 

33.12% Equal Variance t Two-Sample 

29.09% Equal Variance t Twe>-Sample 

-27-
Analyst: P-- Approval:. __ _ 



CETIS Test Summary . 
% Germln'ation Summary 

Cone-% · Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.92000 0.60000 

Average Height (mm) 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 Artificial Soil/S 5 102.96 85.6 

100 5 72.440 43.200 

Average AG Wt (Wet, mg) Summary 

Cone-•!. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 19.334 11 .832 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial 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 Soll/S 5 18.678 12.355 

100 5 22.02 12.718 

Average Root Wt. (Dry, mg) Summary 

Cone•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 Soll/S 5 43.060 29.633 

100 5 41 .353 24.55 

Average Total Wt (Dry, mg) Summary 

Conc-0/a Control Type Reps Mean Minimum 

0 Artificial Soil/$ 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/B 160702psc 

-

-28-
Approval: __ _ 



CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/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 Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 21.3580 11.8320 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 3.09600 1.77200 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 14.658 24.3600 

100 27.214 12.718 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.87600 0.54199 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 32.628 57 .1360 

100 48.572 24.55 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.97200 2.31399 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep 3 
69 

67.2 

Rep3 
88.8000 

71.6 

Rep 3 
17.2775 
18.8280 

Rep3 
3.34750 

2.76599 

Rep3 
12.3550 

16.236 

Rep 3 

0.89502 

0.65000 

Rep3 
29.6325 

35.064 

Rep3 
4.24252 

3.41599 

Rep4 Rep5 
1.00000 1.00000 

1.00000 0.60000 

Rep4 Rep5 
86.2 78 

67.6 85.3000 

Rep4 Rep5 
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 Rep5 
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 

CETIS™ v1.1 .2revl 

Report Date: 
Test Link: 

Page 3 of 3 
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CETIS Analysis Detail 
j Plant Bioassay. Chronic 

Endpoint Anall,'SIS Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artllicial 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-WIik 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 

0.1 8 0.68038 

Critical P-Value 

23.15450 0.23141 

0.00019 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:08 PM 

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 

Decision(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 Artlficial Soil/S 5 0.96000 0.80000 1.00000 0.08944 . 5.60000 2.00000 6.50000 2.01246 

100 5 0.92000 0.60000 1.00000 0.17889 5.40000 1.00000 6.50000 2.45967 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.57603 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 214.369 214.369 1 
Error 690.4402 86.30502 8 

Total 904.809219 300.67406 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.38715 

Distribution Shapiro-Wilk W 0.91786 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0768 10.9259 

F Statistic P-Value 

2.48 0.15367 

Critical P-Value 

23.15450 0.75886 

0.33946 

Comparisons: 

Report Date: 

Analysis: 

Page2 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 

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 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 

Artificial Soil/Sedi 100 2.64782 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 2328.676 2328.676 1 

Error 2657.184 332.148 8 
Total 4985.85986 2660.8240 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.331 29 

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 

Page3of 9 

19 Jul-06 2:08 PM 

14-9155-9465/8160702psc 

.CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

NIA 20.82% 

Decislon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artl ficlal Soll/$ 5 102.96 85.6 126.6 16.880 

100 5 72.440 43.2 91 19.477 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analys is Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample· C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedl 100 1.30479 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 63.72332 63.72332 1 

Error 299.4398 37.42998 8 

Total 363.163174 101.15331 9 

~ OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.29867 

Distribution Shapiro-Wilk W 0.92793 

Sample Link Control Link 

03-0780-21 16 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 N/A 29.51% 

Declsion(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declsion(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/5 5 24.382 17.278 32.776 7.2226 

100 5 19.334 11.832 24.800 4.7638 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-~. Statistic Critical 

Artificial SoiUSedi 100 1.89461 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.874084 4.874084 1 

Error 10.86282 1.357852 8 

Total 15.7369003 6.2319356 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances \ Variance Ratio F 2.36366 

Distnbution Shapiro-Wilk W 0.90600 

Sample Link Control Link 

03-0780-2116 03--0780-2116 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0474 1.37045 

F Statistic P-Value 
3.59 0.09475 

Critical P-Value 

23.15450 0.42520 

0.25466 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:08 PM 

07-4092-0913/8160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31.10% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

' 

Decision(0.01) 

Equal Variances 

Normal Dislrfbullon 

Data Summary Original Da~ Transformed Data 

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

0 Artificial Soil!S 5 4.40710 3.11399 6.08000 1.38143 

100 5 3.01081 1.77200 4 .28003 0.89854 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Root WL (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 -0.8133 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 27.92133 27.92133 1 

Error 337.7219 42.21523 8 

Total 365.643192 70.136562 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38777 

Distribution Shapiro-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 6 of 9 

19 Jul-06 2:06 PM 

07-0730-1229/8160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 40.91% 

Oecision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

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

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedl 100 1.90702 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1732775 0.173278 1 
Error 0.381173 0.047647 8 

Total 0 .55445053 0.2209241 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31 51 2 

Distribution Shapiro-Wilk W 0.91397 

Sample Link · Control Link 

03--0780-21 16 03-0780-2116 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0465 0.25672 

F Statistic P-Value 

3.64 0.09296 

Critical P-Value 

23.15450 0.79709 

0.30941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:08 PM 

02-2704-3987/B160702psc 

CH2M HIii I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA . 23.50% 

Declslon(0.05) 
Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 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 
j Plant Bioassay. Chronic 

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

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 0.22255 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 7.282578 7.282578 1 

Error 1176.257 147.0322 8 

Total 1183.53978 154.31473 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 1.04076 . 

Distnbution Shapiro-Wilk W 0.93897 

Sample Link Control Link 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.4147 14.2608 

F Statistic P-Value 
0.05 0.82946 

Critical P•Value 
23.15450 0.97004 

0.54162 

Comparisons: 

Report Date: 

Analysis: 

Page 8 of 9 

19 Jul-06 2:08 PM 

03-4 725-4822/B 160702psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 2:08 PM 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 Disbibution 

Data Summary Original Data Transformed Data 

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

100 5 41 .353 24.55 56.357 12.246 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt {Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons . 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sed l 100 1.92927 1.85955 

A.NOVA Table 

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 

A.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ra!Jo F 1.94988 

Distribution Shapiro-Wilk W 0.89498 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

.zeta NOEL LOEL 

<1 00 100 

P-Value MSD 
0.0449 1.59959 

F Statistic P-Value 

3.72 0.08982 

Critical P-Value 

23.1 5450 0.53369 

0.19282 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:08 PM 

14-3265-9601/B 160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.09% 

Decision(0.05) 
Significant Effect 

Decision (0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial 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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Client Wu~lnglon Closv111 Han/ord PfCjec1 

fnl~-
D~o_@_ Day12_N;r:_ 

CONC. REPLICATE 

A 

Control B 

C 

D 

E 

BLUEGRASS GR 

C>ay14~ 0~18~ 0~1,_@_ 

Tai Statt CIiio: June 7. 2008 

0~21~ 0ay23@_ c~l.< ~ 
Bioassay Lab ID: BG ({,o)-3 Sample No: (Y11i<."'17 

# seeds genrinaled 

Emergence 
7-DAYS POST- 14-DAYS POST-

12 days 14days 16 days 19days 21 days 23 days ~GENCE EMERGENCE 

an..- Blier .,.., ol1or •!lot ane- days allBr ('.Z!i_daysal\ar INITIAL 

planlrig p~ng planing planing p1 .. 11ng planllng -i..l planang) planllng) (@plenllng) 

e J J_ 1. ?.. <.. :3 

' \ t-l "' '-t c./ Cf 

I ' 1 ,_ 3 --?- 3 s_(p 
-3 3 3 3 a.( ,., l.j 
D 0 \ J I \ I 

Solect,ely lhln doMi ID 5 Seedlings Ueave lhe 5 Wies\ soedllngs~ Describe shool opp• IQnCe: 

Rapllcale B 

RopkaloC 

Roplcala D 

Ropllcato E 

eJ 

pH 

FINAL 
(C 14 dais POSI• 
. E'""'lleoat) 

'3.1 

Appear,,n<e Coda: Good (G) = d-grftft cobr"4111 no bruwn. B"""" (B) • b"""' color naiad, 11..g • I or lor110 plants (tolla~ 6+ shoots), I Mod• I of plants (•mllllor !hon huge, ,_ •hoots), t Srn = I small plants (1-3 sf-.) 

14-0J.)'t P'ost-£m1rg1nc:e: Omalbe shoo\ appearance: 

RepllcaleA Zr:1Y 6,, l I SM 6, 
I\~ C;,, t= '2. ("lQ..g_ G, I Repll~B 

R81Jlk:a180 

Repllealo E 

Measure si-i HalQht 

lndlvldual helglll or eacll semi Ing 

(obo•e ground) 

Measura Shoot Weight 

Total mass of all seedllngs 

(above ground) 

RepllaneA 

Repllcalo9 

Roplloate C 

Repllcala D 

RapPoaleE 

M oasunt Rao\ Lenglh: 

Individual length ol lhe longml rool 

r.om each aeodllng 

Measure Raol Weight 

Reollcale A 

RepllcaleB 

Reolloale C 

R0<>llcaleD 

RaoiealeE 

ls\ Soedllno 2ndSeallna 3rd Seedllnc 

"--.7 mm 't$ nm S .Jmm 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 06-7221-5092 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: Dil 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 % Gem1inalion < 100 

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

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

05-4286-6540 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 

06-2836-5557 Average Total Wt (Wet, mg < 100 

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-03 

Soil 

Hanford 

LOEL ChV 

100 N/A 

100 NIA 

100 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 

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

CH2M HIii I 
Duration: NIA · 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

20.56% Equal Variance I Two-Sample 

20.93% Equal Variance I Two-Sample 

23.22% Equal Variance t Two-Sample 

30.82% Equal Variance I Two-Sample 

33.61% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.29% Equal Variance !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 Soil/S 5 0.96000 0.80000 

100 5 0.60000 0.20000 

Average Height (mm) Summary 

·cone•¾ Control Type Reps · Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 52 38 

Average Length (mm) Summary 

Cone•% Control Type Reps Mean Minimum 

0 Artificial SoiUS 5 102.96 85.6 

100 5 41 .180 23 

Average AG Wt (Wet, mg) Summary 

Cone•¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 9.4173 5.6033 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.48881 0.69002 

Average Root Wt. (Wet, mg) Summary 

Cone-~. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 5.4243 1.6300 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.37632 0.06995 

Average Total Wt (Wet, mg) Summary 

Cone-•/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 14.842 8.0100 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 1.86513 0.87667 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

0 .80000 0.10954 

Maximum SE 
86.400 3.8028 
80.5 7.8946 

Maximum SE 
126.6 7.5491 

81.800 10.404 

Maximum SE 
32.776 3.2300 

18.212 2.4284 

Maximum SE 
6.08000 0.61779 

3.33749 0.50282 

Maximum SE 
24.360 2.2326 

13.14 2.1029 

Maximum SE 
1.33799 0.09073 

0.93750 0.15470 

Maximum SE 
57.136 5.3683 

31.352 4.5138 

Maximum SE 
7.29800 0.69936 

4 .27499 0.65315 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.24495 40.82% 

SD CV 

8.5034 10.92% 

17.653 33.95% 

SD CV 

16.880 16.40% 

23.264 56.49% 

SD CV 
7.2226 29.62% 

5.4301. 57.66% 

SD CV 

1-38143 31.35% 

1.12433 75.52% 

SD CV 

4.9922 26.73% 

4,7022 86.69% 

SD CV 
0.20288 18.58% 

0.34591 91.92% 

SD CV 
12.004 27.88% 

10.093 68.01% 

SD CV 

1.56382 28.44% 

1.46049 78.30% 

Page 2 of 3 

19 Jul-062:12 PM 

1S-0444-8574/B160703psc 

-
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CETIS Test Summary 
% Gennlriatlon Detail 

Cone-0/4 Control Type Rep 1 Rep2 Rep3 

0 Artificial SoiUS 1.00000 1.00000 0.80000 

100 0.60000 0.80000 0.60000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 69.6 86.4000 69 

100 38 57.5 40 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 85.6 111.800 88.8000 

100 32.3 31.8 23 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 17.97 32.7760 17.2775 

100 5.71334 11.1775 5.60331 

Average AG Wt (Dry, mg) Detail 

Conc-0/4 Control Type Rap1 Rep2 Rep3 

0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 0.69002 1.78000 0.72664 

Average Root Wt. (Wal, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 14.658 24.3600 12.3550 

100 2.58 6.59500 3.17668 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep 2 Rep3 

o Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.26664 0.45749 0.15002 

Average Total Wt (Wet, mg) Detail 

Conc•o/• Control Type Rep 1 Rep2 Rep3 

0 Artificial SoiUS 32.628 57.1360 29.6325 

100 8.29333 17.7725 8.77999 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 0.95667 2.23749 0.87667 

000-092-101-1 

Rep4 Rep 5 

1_.00000 1.00000 

0.80000 0.20000 

Rep4 Reps 
862 78 

80.5 44 

Rep4 Rap 5 
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 Rap 5 
1.21799 1.13599 

0.93750 0.06995 

Rep4 RepS 
52.494 43.41 
31 ,3525 8.01001 

Rep4 Rep5 
7.29800 4.93198 

4.27499 0.97986 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: ~ 

Page 3 of 3 

19 Jul-06 2:12 PM 
19-0444-8574/B160703psc 
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CETIS Analysis Detail 
j Plant Bloassay • Chronic 

Endpoint Analysis Type 

% Germinatlon Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.21522 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 0.4154182 0.41541 8 1 

Error 0.3214806 0.040185 8 

Total 0.73689884 0.4556033 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.08633 

Distribution Shapiro-Wilk W 0.84328 

Sample Link Control Link 

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

Zeta NOEL LOEL 
<1 00 100 

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 

N/A 20.56% 

Declslon(0.05) 

Significant Effect 

Decision (0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 5 0.60000 0.20000 0.80000 0.24495 0.89002 0.46365 1.10715 0.26273 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Height(mm) Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedl 100 2.94883 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1669.264 1669.264 1 

Error 1535.732 191.9665 8 

Total 3204.99597 1861 .2304 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.30969 

Distribution Shapiro-Wilk W 0.88410 

SampleUnk Control Link 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0092 16.2948 

F Statistic P-Value 

8.70 0.01646 

Critical P-Value 

23.15450 0.18610 

0.14539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:12 PM 

16-5582-9022/8160703psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 20.93% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equa_l 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 52 38 80.5 17.653 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artifi cial Soil/Sedi 100 4.80622 1.85955 

ANOVATable 

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

Error 3304.6 413.075 8 

Total 12846.5212 9954.9959 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.89930 

Distribution Shapiro-Wilk W 0.86208 

Sample Link Control Link 

1S-0444-8574 19-0444-8574 

Zeta I NOEL LOEL 

I <100 100 

P-Value MSD 

0.0007 23.903 

F Statistic P-Value 
23.1 0 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 Vers ion 

19 Jul-06 2:12 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 23.22% 

Declsion(0:05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orig inal Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 41 .180 23 81 .8 23.264 
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CETIS Analysis Detail 
I Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control . vs Cone-% Statistic Critical 

Artificial 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-WIik W 0.88151 

Sample Link Control Link 

19-0444-857 4 19--044~574 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0030 7.51461 

F Statistic P-Value 

13.71 0.00601 

Critical P-Value 

23.15450 0.59407 

0.13581 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:12 PM 

05-4288-6540/8160703psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.82% 

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 Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 9.4173 5.6033 18.212 5.4301 
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. CETIS Analysis Detail 
.1 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 

Gro up Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial SoilfSedl 100· 3.66365 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 21.29095 21 .29095 1 

Error 12.68986 1.586232 8 

Total 33.980814 22.877187 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50961 

Dislribullon Shapiro-W ilk 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 5 of 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 

NfA 33.61% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoUIS 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.48881 0.69002 3.33749 1.12433 
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Comparisons: Page 6 of 9 

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

Analysis: 08-8644,1811/B160703psc 

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

Average Root Wl (Wet, mg) Comparison 19-0444-857 4 19-0~57 4 19 Jul-06 2:12 PM CETJSv1.1 .2 

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

Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 30.53% 

Group Comparisons 

Control vs Conc-o/, Statistic Critical P-Value MSD Declslon(0.05) 

Arti ficial Soll/Sedl 100 4.32132 1.85955 0.0013 5.70323 Significant Effect 

ANOVATable 

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

Between 439.1356 439.1356 1 18.67 0.00254 Significant Effect 

Error 188.1295 23.51618 8 

Total 627.265091 462.65180 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance Ratio F 1.12718 23.15450 0.91043 Equal Variances 

Distribution Shapiro-Wilk W 0.95048 0.67423 Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

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

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Gro up Comparisons 

Co ntrol vs Cone-% Statistic Critical 

Arti ficial SoiVSedi 100 3.99172 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.281 199 1.281199 1 

Error 0.64326 0.080408 8 

Total 1.92445922 1.3616067 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.90696 

Distribution Shapiro-Wilk W 0.91477 

Sample Link Control Link 

19-0444-857 4 19-0444-8574 

Zeta !!NOEL LOEL 

II <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 at 9 

19Jul-06 2:12 PM 

10-6504-7665IB160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units - ChV PMSD 
NIA 30.53% 

Decision(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision (0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal Data Transformed Data 

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

0 Artificial SolVS 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 
I Plant Bioassay • Chronic 

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

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.02326 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1990.7 1990.7 1 

Error 983.8741 122.9843 8 

Total 2974.57434 2113.6845 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.41446 

Distribution Shapiro-Wilk W 0.92368 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0019 13.0425 

F Statistic P-Value 

16.19 0.00382 

Critical P-Value 

23.15450 0.74504 

0.38864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 2:12 PM 

08-2836-5557/8160703psc 

CH2M Hill I 
Version 

19Jul-06 2:12 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 30.29% 

Daclslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Nomlal Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Minimum Maximum so 
0 Artificial SoiVS 5 43.060 29.633 57.136 12.004 

100 5 14.842 8.0100 31.352 10.093 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs cone-% Statistic Critical 

Artificial SoiUSedi 100 3.79773 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 33.01781 33.01781 1 

Error 18.31429 2.289286 8 
Total 51 .3320999 35.307100 9 

ANOVA Assumptions_ 

Attribute Test Statistic 

Variances Variance Ratio F 1.14650 

Distribution Shapiro-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.TT946 

F Statistic P-Value 

14.42 · 0.00525 

Critical P-Value 

23.15450 0.89778 

0.07402 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:12 PM 

06-9987-2823/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

NIA 32.36% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbulion 

Data Summary Original Data Transfonned Data 

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

0 Artificia 1 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 

Clleoc Washington Closure lianfO<d P,oJect Test St.rt Dale: June 7, 2006 

OayO jTh_ Day 12 ~ Dayl4~ Day16~ Day19 _.m_ Day21~ Day2i®- Day ___ D~ O""'"" 

Bioassay Lab ID: _BG /t,o7 J() '{ Sample No: TH5T~ 
# seeds germinated pH 

Emergence 
7-0IWS POST- 14-0AYS POST-

CONC. REPLICATE 12 days Udays 16 days 19days 21dliyS 23days ~~GENCE ~RGENCE FINAL 
alter - al1ar allJ!t aller - daysafter ( __ doysafte, INITIAL (@ 14 dliyS Post-

plan"'1g planllng planllng planUng planllng planing 
2.,l planting) planfng) I@ plan'il!O) Em,-,c,,) 

A .3 f5 5 fn fr, fn~S-- c;-
Control B I I 7- '2. '4 -z. ..3 

C ~ 4 $ 6 5 -~ S" 8 ,L{ 7- 3 
D (') i "2- 0. ~ z... :3 
E \ :3 .~ ~ 5 '3 . ..3 

14-0ay• PoOI-Emorveoca: Dmc:rlbo o1!ool ap-: 

Re,,11ca1oA -z.\5 C:,i '2. Me A Cz:- • } srn 9 
Roptlcate B \ me. J c,.; I '"2. s m &i ( 
RepllcaleC \ tg (n 1 4 k'Y)f,,¢. &i 
Replicate D '2.. M e-A. G,, L I !, --~ 
Re~ E J \ 3 GI J.. \'VJ, e-A,. 4,, 

Maasu"' Sl>ootlielght 51hSNdi 

lndlvldual heigh! ol oact, .-11ng -:?z. mm 

(abovo g,ound) mm 

mm 

mm 

mm mm """ 
Moasute Shoal Welo;tlt 

Total mass of all seei:tllngs 

(abc>ve _,.-.cl) 

JZ S13-4"1 
DesO'lbo to0l appoar.,nce: 

Replicate A 

RepDeaJ.e 8 

Roptlc;ate C 

Rel)JleateD 

Ropllc:.ateE 

Measure Root Length: 

lodlvldual length of tho longes1 root mm 

l10meacllset1lll"g 
,..,, mm 

mm 3$ mm 

mm mm 

mm mm 

Moasu"' Root Weight 

Tola!;,,..,. of al roots flom all se«!llngs 

Comments: 
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C~TIS Test Summary 
I Plant Bioassay - Chronic 

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

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

Ending Date: DilWater: 

S!itup 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 

Sam ple Age: 15d 10h Station: 

Comments: J11JT6 

Comparison Summary 

Analysis Endpoint NOEL ·LOEL ChV 

08-1 882-9179 % Germination < 100 100 NIA 
03-1352-2526 Average Height (mm) < 100 100 NIA 
04-7980-8676 Average Length (mm) < 100 100 NIA 
11-5181-0069 Average AG WI (Wei, mg) < 100 100 NIA 
16-3930-2186 Average AG Wt (Dry, mg) <100 100 NIA 
11-4408-2700 Average Root Wt. (Wei, mg < 100 100 NIA 
06-66804244 Average Root Wt. (Dry, mg) < 100 100 N/A 
05-91 69-3420 Average Total Wt (Wet, mg < 100 100 NIA 
07-7950-4353 Average Total Wt (Dry, mg) < 100 100 NIA 

000-092-101-1 CETIS"' v1 .1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:16 PM 

07-2400-6075(8160704psc Test Link: 

CH2M Hill I 
Duration: NIA 
Species: Poa sandbergll 

Source: 

Client: 

Project: 

PMSD Method 

19.80% Equal Variance I TwerSample 

16.11% Equal Variance t Twer-Sample 

17.78% Equal Variance t Two-Sample 

29.82% Equal Variance t Twer-Sample 

30.03% Equal Variance t Twer-Sample 

36.29% Equal Variance t Two-Sample 

29.33% Equal Variance t Two-Sample 

31 .49% Equal Variance t Two-Sample 

28.96% Equal Variance t Two-Sample 

-53 -
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CETIS Test Summary 
% Germination Summary 

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

100 5 0.76000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 54.54 33.3 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 41.42 25.3 

Average AG Wt (Wet, mg) Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial 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-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.661 4.2133 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87'.400 

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) Su_mmary 

Conc-o/, Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 . 3.98799 

100 5 2.02758 0.92997 

000-092-101-1 

Maximum SE 
1.00000 0:04000 

1.00000 0.09798 

Maximum SE 

86.400 3.8028 . 

65.7 5.5702 

Maximum SE 
126.6 7.5491 

56.6 6.3206 

Maximum SE 
32.776 3.2300 

18.463 2.2036 

Maximum SE 

6.08000 0.61779 

2.76001 0.35320 

Maximum SE 

24.360 2.2326 

21.420 2.8808 

Maximum SE 

1.33799 0.09073 

1.07666 0.14645 

Maximum SE 

57.136 5.3683 

39.883 4.9339 

Maximum SE 

7.29800 0.69936 

3.83667 0.49414 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

SD CV 

0.08944 9.32% 

0.21909 28.83% 

SD CV 

8.5034 10.92% 

12.455 22.84% 

SD CV 
16.880 16.40% 

14.133 34.12% 

SD CV 
7.2226 29.62% 

4.9274 45.54% 

SD CV 
1.38143 31 .35% 

0.78978 52.82% 

SD CV 
4.9922 26.73% 

6.4418 60.43% 

SD CV 
0.20288 18.58% 

0.32747 61 .51% 

SD CV 
12.004 27.88% 

11.033 51 .36% 

SD CV 

1.56382 28.44% 

1.10493 54.49% 

. Page 2 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/8160704psc 

-54-
Analyst: Jy,_ Approval:. __ _ 



CETIS Test Summary 
0/4 Gennination Detail 

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

100 1.00000 0.60000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 60.6 33.3 

Average Length (mm} Detail 

Conc-o/, Control Type Rep1 Rep2 
0 Artificial Soil/S 85.6 111.800 
100 46.2000 25.3 

Average AG Wt (Wet, mg) Detail 

Conc-0/4 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 Rep 1 Rep2 
0 Artificial Soil/S 3.11399 5.69800 

100 1.13000 1.11666 

Average Roo~_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 WL (Dry, mg) Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.47000 0.46663 

Average Total Wt (Wet, mg} Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 17.422 16.7 

Average Total Wt (Dry, mg} Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soll/$ 3.98799 7.03599 

100 1.60000 1.58329 

000-092-101-1 

Rep3 
0.60000 
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 Reps 
1.00000 1.00000 
0.60000 0.60000 

Rep4 Rep 5 
86.2 78 
56.7000 65.7 

Rep4 Reps 
126.6 102 
27.7000 51 .3 

Rep4 Reps 
31 .0360 22.8520 
6.86666 18.4633 

Rep4 Rep 5 
6.08000 3.79600 
0.74333 2.76001 

Rep4 Reps 
21 .458 20.558 
4.21334 21 .4200 

Rep4 Reps 
1.21799 1.13599 
0.18665 1.07666 

Rep4 Rep 5 
52.494 43.41 
11 .08 39.8833 

Rep4 Reps 
7.29800 4.93198 
0.92997 3.83667 

CETIS™ v1.1.2revl 

Report Date: 
Test Link: 

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

07-2400-6075/B160704psc; 
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CETIS Analysis Detail 
j Plant Bloassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.86572 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1298422 0.129842 1 

Error 0.2984103 0.037301 8 

Total 0.42825246 0.1671435 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-Va1ue MSD 

0.0495 0.22714 

F Statistic P-Value 

3.48 0.09906 

Critlcal P-Value 

23.15450 0.12462 

0.02979 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:16 PM 

08-1882-9179/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CET!Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.80% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 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 B ioassay - Chronic 

Endpoint Analysis Type 

Average Height(mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.45467 1.85955 

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 2.1 4545 

Distribution Shapiro-Wilk W 0.89954 

Sample Link Control Link 

07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0043 12.5417 

F Statistic P-Value 
11.93 0.00864 

Critical P-Value 

23 .15450 0.47791 

0.21655 

Comparisons: 
Report Date: 

Analysis: 

Date Analyzed . 

Page 2of 9 

19 Jul-06 2:16 PM 

03-1 352-2526/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 16.1 1% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 77.84 69 86.4 8.5034 

100 5 54.54 33.3 65.7 12.455 

Graphics 
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CETIS Analysis Detail 
[ Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T 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 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0001 18.3087 

F Statistic P-Value 
39.07 0.00025 

Critical P-Value 

23.15450 0.73904 

0.27185 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

. Page3of 9 

19 Jul-06 2:16 PM 

04-7980-8676/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CET1Sv1.1 .2 

Toxic Units ChV PMSD 

NIA 17.78% 

Decislon(0.05) 
Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

D Artificial Soil/$ 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 
j Plant Bioassay - Chronic · 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc -'Yo Statistic Cri tical 

Artificial SoiUSedi 100 3.46831 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 459.7858 459.7858 1 

Error ·305.7797 38.22247 a 
Total 765.565552 498.00829 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.14860 

Distribution Shapiro-Wilk W 0.89739 

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

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

Zeta NOEL LOEL 
<1 00 100 

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 Jui-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% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Sjgnificant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 24.382 17.278 32.776 7.2226 

100 5 10.821 6.62 18.463 4.9274 
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CETIS Analysis Detail 
I Plan, Bloassay - 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-¾ Statistic Critical · 

Artificial Soil/Sedi 100 4.09187 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
·s etween 21.19788 21 .19788 1 

Error 10.12834 1.266043 8 

Total 31.3262205 22.463921 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.05948 

Distribution Shapiro-Wilk W 0.89517 

Sample Link Control Link 
07-2400-6075 07-240~075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0017 1.32331 

F Statistic P-Value 
16.74 0.00348 

Critical P-Value 

23.15450 0.30430 

0.19375 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:16 PM 
16-3930-2186/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.03% 

Decision(0.05) 
Significant Effect 

Decislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

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

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

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Arti fic ial SoiVSedi 100 2.19968 1.85955 

ANOVATable 

St;,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-W ilk W 0.94657 

Sample Link Control Link 
07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 ·100 

P-Value MSD 
0.0295 6.77745 

F Statistic P-Value 
4.84 0.05902 

Critical P-Value 

23.15450 0.63346 

0.62819 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:16 PM 

11-4408-2700/8160704psc 

CH2M Hill I 
Version 

19Jul-06 2:15 PM CETISv1 .1.2 · 

Toxic Units ChV PMSD 
NIA 36.29% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distrib_ulion 

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 10.661 4.2133 21 .42 6.4418 
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CETIS A~alysis Detail 
I Plant Bloassay • 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 Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.24949 1.85955 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.60526 

Distribution Shapiro-Wilk W 0.93915 

Sample Link Control Link 
07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0059 0.32036 

F Statistic P-Value 
10.56 0.01171 

Critical P-Value 

23.15450 0.37625 

0.54360 

Comparisons: 
Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:16 PM 

06-6680-4244/B160704psc 

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 

Oeclslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artlficial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.53238 0.18665 1.07666 0.32747 

Graphics 

1.0: l 0.60: 1 • to 0.9-; 0,50c 
E 
~ 0.8 --- ----- ------ ---- ----- l! 

0.40' 
Q - RiJectN<i°n· .., 

0.7 ,, E 0.30' ..s 

Ji 
~ 

0.6 0.20' .. 
8 

0.10, • . a: 0.5 C 

& ~ • s 0.4' 0.00 ---- -- ----- -- -- - - - - -- - - - --· . •'• ~ 0.3 -0.10: I 
I 

o.2-' -0.20c I • I 

-0.30: 
I 

0.1 I • I 

o.o -0. ·-
0 100 ·2.0 ·1.5 -1.0 -0.S 0,0 o.s 1.0 1.5 2.0 

Cone-% Ranklts 

- 62 -
000-092-101-1 CETIS™ v1 .1.2revl Analyst: i3-- Approval: __ _ 



Comparisons: Page 8 of 9 

CETIS Analysis Detail 
Report Date: · 19 Jul-06 2:16 PM 
Analysis: 05-9169-3420/B160704psc 

I Plant Bloassay • Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Average Total Wt (Wet, mg) Comparison 07-2400-6075 07-2400-6075 . 19 Jul-06 2:15 PM CETISv1 , 1.2 

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

Group Co~parlsons 

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

ANOVATable 

Source Sum of Squares Mean Square 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 9 

ANOVA Assumptions . 

Attribute Test Statistic Critical P-Value Decislon(0.01) 

Variances Variance Ratio F 1.18386 23.15450 0.87402 Equal Variances 

Distribution Shapiro-Wilk W 0.92980 0.44597 Normal Distribution 

Data Summary Original Data Transfonned Data 

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

100 5 21.481 11.08 39.883 11.033 

Graphics 

I 20- • ..... 
a l e 15 .. 
i 1 

il ! 
1 10- • 

i 
I 

E ~! 5 

~ 1 C .. :::::I 0 --- -- -------- ... - --- -- -----
f I>' I 

•' ~ ~ -5 I 
I 

o' I 

· IC>- • I 

0-: I 
I • I 

0 •15 
0 100 ·2.0 -1.5 -1.0 --0.5 o.o 0.5 1.0 1.5 2.0 

Cone· % Ranklts 

-63 -
000-092-101-1 CETISlW v1.1.2revl . Analyst: .P--- Approval : ___ _ 



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 Conc-'l'o Statlstlc Critical 

Artificial Soil/Sedi 100 4.05423 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 30.13194 30.13194 1 

Error 14.66562 1.833202 8 

Total 44.7975578 31 .965145 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.00310 

Distributio~ Shapiro-Wilk W 0.86651 

Sample Link Control Link 
07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0018 1.59237 

F Statistic P-Value 

16.44 0.00366 

Critical P-Value 

23.15450 0.51760 

0.09100 

Comparisons: 

Report Date: 

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 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 5.49930 3.98799 7.29800 1.56382 

100 5 2.02758 0.92997 3.83667 1.10493 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 07-0151-5697 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DIIWater: 

Se_tup Date: .07 Jun-06 Brine: 

Sample No: 13-8089-9943 Code: 

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

Receive Date: Source: 

Sample Age: 15d 6h Station: 

Comments: J11JV2 

Comparison Summary 

Analysis Endpoint NOEL 

01-3647-0365 % Gemiinalion < 100 

ci4-M14-2381 Average Height (mm) 100 

13-003~298 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} 

81607-05 

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 2:18 PM 

00-0827-789618160705psc 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 Vanance t Two-Sample 

-66-
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CETIS Test Summary 
% Gennination Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.44000 0.20000 

Average Height {nvn) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 . 

100 5 71.160 56 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 102.96 85.6 

100 5 47.66 35 

Average AG Wt {Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 24.382 17.277 

100 5 16.896 12.775 

Average AG Wt (Ory, mg) Summary 

Conc-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/$ · 5 4.40710 3.11399 

100 5 2.23799 1.71997 

Average Root Wt. {Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial 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 (Ory, 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 TM v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 49.79% 

SD CV 

8.5034 10.92% 

11.897 16.72% 

SD CV 

16.880 16.40% 

9.2061 19.32% 

SD CV 

7.2226 29.62% 

3.0025 17.77% 

SD CV 

1.38143 31.35% 

0.35736 15.97% 

SD CV 

4.9922 26.73% 

4.0473 22.85% 

SD CV 

0.20288 18.58% 

0.17477 36.95% 

SD CV 

12.004 27.88% 

6.1611 17.80% 

SD CV 
1.56382 28.44% 

0.50590 18.66% 

Analyst: i.-. 

Page 2of 3 

19Jul-06 2:18 PM 

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

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/$ 1.00000 1.00000 0.80000 

100 0.40000 0 .80000 0.40000 

Average Height (mm) Detail 

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

100 63 72.8000 78 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 85.6 111 .800 88.8000 

100 48.5 43.3 59.5 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 17.97 32.7760 17.2775 

100 16.31 21 .1175 16.5100 

Average AD Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 2.23004 2.72498 2.30499 

Average Root Wl (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 14.658 24.3600 12.3550 

100 12.995 19.6200 16.805 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.53998 0.70502 0.52002 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 29.305 40.7375 33.3150 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 2.77002 3.42999 2.82501 

000-092-101-1 

Rep4 Rep5 

1.00000 1.00000 

0 .40000 0.20000 

Rep4 .Rep5 

86.2 78 

56 86 

Rep4 Rep5 
126.6 102 

52 35 

Rep4 Rep5 
31 .0360 22.8520 

12.775 17.7700 

Rep4 Rep5 
6.08000 3.79600 

1.71997 2.20996 

Rep4 Reps 
21 .458 20.558 

15.5650 23.5599 

Rep4 Rep 5 
1.21799 1.13599 

0.33002 0.27002 

Rep4 Reps 
52.494 43.41 

28.34 41 .33 

Rep4 RepS 
7.29800 4.93198 

2.04999 2.47998 

CETIS™ v1 .1.2revl 

Report Dale: 

Test Link: 

Analyst: .5--

Page 3 of 3 

19Jul-06 2:18 PM 

00-0827-7896/B160705psc 
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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 SoiVSedi 100 4.97898 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.8198639 0.819864 1 

Error 0.2645767 0.033072 8 

Total 1.08444053 0.8529359 9 

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 0.15624 

0.10922 

Comparisons: 

Report .Date: 
Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:18 PM 

01-3647-036518160705psc 

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 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Gro_up Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.02146 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 111.556 111 .556 1 

Error 855.344 106.918 8 

Total 966.899956 218.47396 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.95729 

Distribution Shapiro-Wilk W 0.94263 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1685 12.1608 

F Statistic P-Value 
1.04 0.33693 

Critical P-Value 

23.15450 0.53140 

0.58260 

Comparisons: 
Report Date: 
Analysis: 

Page2 of 9 

19 Jul-06 2:18 PM 

04-8414-2381/B160705psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 2:18 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 15.62% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) . 

Non-Significant Effect 

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 Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedl 100 6.43109 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 7645.225 7645.225 1 

Errof 1478.804 184.8505 8 

Total 9124.02905 7830.0756 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.36210 

Distribution Shapiro-Wilk W 0.96746 

Sample Link Control Link 

00-0827-7896 00--0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0001 15.99 

F Statistic P-Value 

41 .36 0.00020 

Critical P-Value 

23.15450 0.26713 

0.86639 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:18 PM 

13--0035-6298/8160705psc 

CH2M HIii I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.53% 

·oeclslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transfonned Data 

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

0 ArlifiCii:11 Soil/S 5 102.96 85.6 126.6 16.880 

100 5 47.66 35 59.5 9.2061 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.14001 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 140.0932 140.0932 1 

Error 244.724 30.5905 8 

Total 384.817184 170.68367 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.78653 

Distribution Shapiro-Wilk W 0.95423 

Sample Link Control Unk 

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 

Crltlcal P-Value 

23.15450 0.11748 

0.71859 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:18 PM 

18-4520-2711/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 26.68% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal Data Transformed Data 

Cone-% 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.ns 21 .117 3.0025 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.39917 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 11.7626 11.7(?26 1 

Error 8.144193 1.018024 8 

Total 19.9067898 12.780621 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 14.94284 

Distribution Shapiro-Wilk W 0.95093 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0047 1.18663 

F Statistic P-Value 

11.55 0.00937 

Critical P-Value 

23.15450 0.02262 

0.67951 

~omparisons: 
Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:18 PM 

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 Arti ficial Soil/5 5 4.40710 3.1 1399 6.08000 1.38143 

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

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.33708 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 2.346452 2.346452 1 

Error 165.2099 20.65123 8 

Total 167.556321 22.997686 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.52147 

Distribution Shapiro-WIik W 0.94144 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3724 5.34454 

F Statistic · P-Value 

0.1 1 0.74473 

Critical P-Value 

23.15450 0.69421 

0.56918 

Comparisons: 

~eport Date: 

Analysis: 

Page 6of 9 

19 Jul-06 2:18 PM 

11-1773-8217/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 28.61 % 

Oecision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orig inal 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 t Two-Sample C> T Untransformed 

Group Comparisons 

Control VS Cone-% . Statistic Critical 

Artificial SoiUSedi 100 5.17051 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 0.9584814 0.958481 1 

Error 0.2868188 0.035852 8 

Total 1.24530020 0.9943337 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance· Ratio F 1.34763 

Distribution Shapiro-WIik W 0.88717 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0004 0.22269 

F Statistic P-Value 

26.73 0.00085 

Crltlcal P-Value 

23.15450 0.77951 

0.1 5755 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:18 PM 

04-7129-2113/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CET1Sv1 .1.2 · 

Toxic Units ChV PMSD 

NIA 20.39% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlstr1bution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.47301 0.27002 0.70502 0.17477 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.40113 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 178.701 178.701 1 

Error 728.2191 91 .02738 8 

Total 906.920059 269.72839 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.79604 

Distribulion Shapiro-Wilk W 0.96933 

Sample Link Control Link 

00--0827-7896 00-0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value · MSD 

0.0994 11.220B 

F Statistic P-Value 

1.96 0.19875 

Critical P-Value 

23.15450 0.22459 

0.88454 

Comparisons: 

Report Date: 

Analysfs: 

Page 8 of 9 

19 Ju~6 2:18 PM 

17-7022-9127/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Ju~ 2:18 PM CETfSv1 .1.2 

Toxic Units ChV PMSO 

1 N/A 26.06% 

Declslon(0.05) 
Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 34.605 28.34 41.33 6.1611 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.79336 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 19.4365 19.4365 1 

Error 10.80586 1.350732 8 

Total 30.2423620 20.787235 9 

ANOV A Assumptions 

Attri bute Test Statistic 

Variances Variance Ratio F 9.55528 

Distribution Shapiro-Wilk W 0.95301-

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0026 1.36685 

F Statistic P-Value 

14.39 0.00529 

Critical P-Value 

23.15450 0.05045 

0.70412 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page9of 9 

19 Jul-06 2:18 PM 

20-2483-4170/B 160705psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 24.86% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Oisb'ibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.71100 2.04999 3.42999 0.50590 
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Client Washlflglon Closu,. Hanlold P,o)ect · 

rnitlals: 

Day12-.bL:[_ cay@__ 

CONC. REPLICATE 

Control 

Rapllcato C • 

Repllc:ale D 

Repllcale E 

Measu ... Sheol Height 

Ind ividual height of aadueedNng 

(above g....,.,) 

Measura ShOOI Weight 

Total mass or all ,eedllngs 

(aoove llltJUnd} 

Replk:ata B 

Rec>lloa"'C 

Repllc,ele E 

Measure Root Lenglh: 

lndMdual lfflglll of Ille longest n,ot 

from each seedllng 

Measu .. Rool Welg,t 

A 

B 

C 

0 

E . 

Tol.11 mass ol ell ltlOls ' """ al seed/",ngs 

Comments: 

BLUEGRASS GROWTH TEST 

Test S11111 Dete· Juno 7, 2006 

Day14~ Day1s__b,l.n_ Day19a D~ir-i') Oay21 -1!J1::r_ Day ~ Day~ 

Bloassay Lab ID: BG ({,07,c," Sample No: CT 1/1(..:l:l 
# seeds ge,minaled pH 

Emergence 
7.0/\YS POST- 14-0/\YS POST-

12 days 14days 16days 19 days 21 days 23days ~:!!cG~ E~ERGENCE . FN/\L 
aner olte, aner altar afler afto< 

( days al\er ('.tZ....daysafler INITIAL (@14daysPoot· 
plan6ng pia,illng planting planing plan6ng planting ,z_ ( planting) planing) (1111 pw,lng) Eina,gonce) 

L ..., s- .; ~ ~-7~ 5 
'7 3 ~ 5 ~ s- '7 
3 .3 5" c:; s f!," 5 c:, .o J.( 
y s $ 5 s- s 5" 
7 7 - ' '1" l S'" ,--;,;:- 5 

mm 

mm 

mm 

mm 

mm 

mm 
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mm 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

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

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

Ending Date: 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 

Recei've Date: Source: Hanford 

Sample Age: 14d 8h Station: 

Comments: J11K22 

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

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

10-6682-1189 % Germination 100 > 100 NIA 

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

06-0260-9855 Average Length (mm) < 100 100 NIA 
01-6572-8209 Average AG Wt (Wet, mg) < 100 100 N/A 
08-9655-9199 Average AG Wt (Dry, mg) < 100 · 100 NIA 

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

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

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

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

000-092-101-1 CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 3:20 PM 

02-8314-9013/B160706psc Test Link: 

CH2M HIii I 
Duration: NIA 

Species: Poa sandbergil 

Source: 

Client; 

Proj~: 

1 seedling lost during test termination. 

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°A, Equal Variance t Two-Sample 

28.83% Equal Variance t Two-Sample 

28.88% Equal Variance t Two-Sample 

- 79-
Analyst: Approval: __ _ 



CETIS Test Summary -
% Genninatlon Summary 

Cone-0/4 Control Type Reps Mean 
0 Artificial Soil/S 5 0.96000 

100 5 ,r.D.Qi880 

Average Height (mm) Summary 
Jc:o .,. ...,:,. 

Cone-•t. Control Type Reps Mean 

0 Artificial Soil/S 5 77.84 

100 5 59.08 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 102.96 

100 5 48.64 

Average AG Wt (Wet, mg) Summary 

Cone•o/o Control Type Reps Mean 

0 Artificial Soil/S 5 24.382 

100 5 11 .652 

Average AG Wt (Dry, mg) Summary 

Cone•o/o Control Type Reps Mean 

0 Artifi cial Soil/S 5 4.40710 

100 5 1.52720 

Average Root Wt. (Wet, mg) Summary 

Cone-•t. 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 

Conc-•t. 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/$ 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.OS 3:20 PM 

02-8314-9013/B160706psc 

s,z, ~, c.:,.,...~.:--h· ~ ~ lr,,..J.7:,J, ~,:, I f"!5e. 

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 B.8714 39.38% 

Minimum Maximum SE SD CV 
3.98799 7.29800 0.69936 1.56382 28.44% 

1.17800 3.97800 0.49037 1.09649 46.34% 

CETIS™ v1 .1.2revl Analyst: __ !>_~_ 
-80 -

Approval: __ _ 



CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 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 Rep1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 46.6 22 

Average AG Wt (Wet, mg) Detai~ 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soii/S 17.97 32.7760 

100 11 .1520 6.63000 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 1.50400 0.78000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 11.9360 5.16748 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificla I Soii/S 0.87400 1.33799 

100 0.77800 0.81000 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soii/S 32.628 57.1360 

100 23.0880 11 .7975 

Average Total Wt (Dry, mg) Detail 

Conc•'Y• Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7,03599 

100 2.28201 1.59000 

000-092-101-1 

Rep3 

0.80000 

1.00000 

Rep3 

69 

42.8 

Rep3 

88.8000 . 

37.8 

Rep3 

17.2775 

8.75398 

Rep3 
3.34750 

0.87000 

Rep3 

12.3550 

6.77600 

Rep3 
0.89502 

0.30801 

Rep3 
29.6325 

15.53 

Rep 3 
4.24252 

1.17800 

Rep4 Rep5 

1.00000 1.00000 

1.00000 1.00000 

Rep4 Rep5 

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 Rep 5 
6.08000 3.79600 

2.02000 2.46201 

Rep4 Reps 

21.458 20.558 

13.814 16.6840 

Rep4 Reps 
, 1.21799 1.13599 

0.78198 1.51599 

Rep4 Reps 
52.494 43.41 

29.87 32.3500 

Rep4 Rep 5 
7.29800 4.93198 

2.80198 3.97800 

CETIS™ v1 .1.2revi 

Report Date: 

Test Link: · 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 30 

ANOVATable 

Source Sum of Squares Mean Square bF 
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-W ilk W 0.62470 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100.,, 

P-Value Ties 

0.6548 4 

F Statistic P-Value 
1.00 0.34659 

Crltical P-Value 

11.25862 0.24150 

0.00011 

Comparisons: 

Report D~te: 

Anal_ysis: 

Page 1 of 9 

19 Jul-06 3:20 PM 

10-6682-1189/B160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:21 PM CETISV1 .1.2 

Toxic Units ChV PMSD 

1 NIA · 8.88% 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-nonnai Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soii/S 5 0.96000 0.80000 1.00000 0.08944 5.00000 1.00000 6.00000 2.23607 

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

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 2.32197 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 879.844 879.844 1 

Error 1305.52 163.19 8 

Total 2185.36414 1043.0340 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.51375 

Distribution Shapiro-Wilk W 0.92660 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0244 15.024 

F Statistic P-Value 

5.39 0.04877 

Critical P-Value 

23.15450 0.25100 

0.41 525 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

19 Jul-06 3:20 PM 

10-9155-7773/B160706psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 19.30% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 59.08 41 .6 76.4 15.94 
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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 
Artificial Soil/Sedi 100 4.59240 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7376.657 7376.657 1 

Error 2798.144 349.768 8 

Total 10174.8005 7726.4247 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45496 

Distribution Shapiro-Wilk W 0.95020 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0009 21.9952 

F Statistic ~-Value 
21.09 0.00177 

Critical P-Value 

23.15450 0.72520 

0.67091 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:20 PM 

06--0260-9855IB160706psc 

CH2M Hill I 
Version 

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

Toxlc Units ChV PMSD 

N/A 21 .36% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribullon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 102.96 85.6 126.6 16.880 

100 5 48.64 22- 73.2 20.361 
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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 Conc-o/, Statistic Critical 
Artificial Soil/Sedi 100 3.41 439 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 0.31 142 

0.47129 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page4 of 9 

19 Jul-06 3:20 PM 

01-6572-8209IB 160706psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 28.44% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 11.652 6.6300 16.056 4.1646 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mgt Comparison 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 4.12661 . 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 20.73452 20.73452 1 

Error 9.740842 1.217605 8 

Total 30.4753656 21.952129 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.62202 

Distribution Shapiro-Wilk W 0.92407 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0017 1.29775 

F Statistic P-Value 
17.03 0.00331 

Critical P-Value 

23.15450 0.24035 

0.39216 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Pages of 9 

19 Jul-06 3:20 PM 

0B-9655-9199/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 29.45% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

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 !Two-Sample C>T Untrans"rormed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.51442 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 152.1896 152.1896 1 

Error 192.5742 24 .07177 8 

Total 344.763733 176.26133 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.07324 

Distribution Shapiro-Wilk W 0.88881:\ 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0181 5.TT021 

F Statistic P-Value 

6.32 0.03612 

Critical P-Value 

23.15450 0.94703 

0.16470 

Comparisons: 

·Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 3:20 PM 

14-1076-1240/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 30.89% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

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 18.678 12.355 24.360 4.9922 

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

Endpoint Analysis Type 

Average Root WI. .(Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs . Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.18619 1.85955 

ANOVATable 

Source Sum of Squares Mean-Square DF 

Between 0.16053 0.16053 1 

Error 0.9127272 0.114091 8 

Total 1.07325724 0.2746209 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.54361 

Distribution Shapiro-Wilk W 0.94530 

Sample link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1348 0.39725 

F Statistic P-Value 

1.41 0.26958 

Critical P-Value 

23.15450 0.17176 

0.61333 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

19 Jul-06 3:20 PM 

02-5142-2850/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 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

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

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Grou·p Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.07597 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1054.01 1054.01 1 

Error 891.1883 111.3985 8 

Total 1945.19806 1165.4083 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.83090 

Distribution Shapiro-Wilk W 0.91577 

Sample Llnk Control Llnk 

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 Bot 9 

19 Jul-06 3:20 PM 

11-5006-0384/8160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 28.83% 

Declslon(0.05) 

Significant Effect 

Decislon(0,05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•% Statistic Critical 

Artificial SoiUSedi 100 3.66834 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 24.5439 24.5439 1 

Error 14.59132 1.823915 8 

Total 39.1352196 26.367811 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.03404 

Distribution Shapiro-Wilk W 0.88572 

Sample Link Control Link 

02-8314-9013 02~314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0032 1.58833 

F Statistic P-Value 

13.46 ·0.00632 

Critical P•Value 

23.15450 0.50857 

0.15168 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

19 Jul-06 3:20 PM 
06-4658-3438/8160706psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 28.88% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 
Significant Effect 

Declsion{0.01) 

Equal Variances 

Normal Distributlon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29890 1.56382 

100 5 2.36600 1.17800 3.97800 1.09649 
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CETIS Test Summary 
I Plant Bloassay - Chronic 

Test No: 19-7121-0592 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 04-1356-1975 Code: 

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

Receive Date: Source: 

Sample Age: 8d 12h Station: 

Comments: J11JH7 

Comparison Summary 

Analysis Endpoint NOEL 

17--0180-1532 % Germination 100 

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

16-4933-2978 Average Total Wt (Wei, 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 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

100 N/A 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B 160707psc Test Link: 

CH2M Hill I· 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

11.51% Wilcoxon Rank Sum Two-Sample 

13.77% Equal Variance t Two-Sample 

16.81% Equal Variance t Two-Sample 

30.73% Equal Variance t Two-Sample 

29.13% Equal Variance t Two-Sample 

29.92% Equal Variance t Two-Sample 

21.28% Equal Variance t Two-Sample 

29.68% Equal Variance t Two-Sample 

27.05% Equal Variance t Two-Sample 

Analyst: ?:r 
-92-

Appro11al: __ _ 
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CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean 
0 Artlficial Soil/S 5 0.96000 . 

100 5 0.96000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean 

0 Artificial SolVS 5 77.84 

100 5 55.82 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/$ 5 102.96 

100 5 51 .2 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Arllficial Soil/S 5 24.382 

100 5 14.385 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 4.40710 

100 5 1.75470 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/$ 5 18.678 

100 5 12.368 

Average Root Wt. (Dry, mg) Summary 

Cone-o/o Control Type Reps Mean 

0 Artificial SoiVS 5 1.09220 

100 5 0.45161 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 43.060 

100 5 26.752 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type · Reps Mean 

0 Artificial Soil/S 5 5.49930 

100 5 2.20631 

000-092-101-1 

Minimum Maximum SE 
0.80000 1.00000 0.04000 
0.80000 1.00000 0.04000 . 

Minimum Maximum SE 
69 86.400 3.8028 

50.200 73 4.3332 

Minimum Maximum SE 
-85.6 126.6 7.5491 
41 .8 71 .6 5.4424 

Minimum Maximum SE 
17.277 32.776 3.2300 

6.9560 20.858 2.4084 

Minimum Maximum SE 
3.11399 6.08000 0.61779 

0.75601 2.51799 0.30792 

Minimum Maximum SE 
12.355 24.360 2.2326 

6.072 18.282 2.0115 

Minimum Maximum SE 
0.87400 1.33799 0.09073 

0.22400 0.73801 0.06597 

Minimum Maximum SE 
29.633 57.136 5.3683 

13.028 36.400 4.29 

Minimum Maximum SE 
3.98799 7.29800 0.69936 

0.98000 3.25601 0.38624 

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% 

0.68653 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% 

0.86612 39.35% 

Analyst 1>--

Page 2 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B 160707pse 
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CETIS Test Summary 
% 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 . 73 50.2000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial So11/S 85.6 111.800 

100 71.6 51.2000 

Average AG Wt (Wet, mg) Detail 

Cone-0/4 Control Type Rep1 Rep2 

o Artificial Soil/S 17.97 32.7760 

100 18.118 13.7440 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soll/S 3.11399 5.69800 

100 2.51799 2.16001 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

o Artificial Soil/S 14.658 24.3600 

100 18.2820 11.694 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

o Artificial Soil/S 0.87400 1.33799 

100 0.73801 0.43601 

Average Total Wt (Wet, mg) Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 36.4000 25.4380 

Average Total Wt (Dry, mg) Detall 

Cone-% Control Type Rep 1 Rep2 

o Artificial Soil/S 3.98799 7.03599 

100 3.25601 2.59602 

000-092-101-1 

Rep3 

0.80000 

1.00000 

Rep3 
69 

52.6 

Rep3 

88.8000 

41 .8 

Rep3 

17.2775 

6.95601 

Rep3 
3.34750 

0.75601 

Rep3 
12.3550 

6.072 

Rep3 
0.89502 

0.22400 

Rep3 
29.6325 

13.0280 

1 Rep 3 

4.24252 

0.98000 

Rep4 Rep5 
1.00000 1.00000 

0.80000 1.00000 

Rep4 Rep5 
86.2 78 

50.3 53 

Rep4 Rep 5 

126.6 102 

42 49.4000 

Rep4 Reps 
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 Rep5 
1.21799 1.13599 

0.35001 0.51001 

Rep4 Rep5 
52.494 43.41 

23.5150 35.3800 

Rep4 Rep5 
7.29800 4.93198 

1.75751 2.44202 

CETIS,.. v1 .1.2revl 

Report Date: 

Test Link: 

• 
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19 Jul-06 2:24 PM 

17-6324-9202/B 160707psc 

Analyst __ :O-__ 
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CETIS Analysis Detail . 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedl 100 · 27.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 0.0907326 0.01 1342 8 

Total 0.09073264 0.0113416 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.50927 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 
100 >100 

P-Value Ties 

0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:24 PM 
17-0180-1532/8160707psc 

- CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NiA 11 .51% 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 1QO 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.29836 

Distribution Shapiro-Wilk W 0.87842 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0025 10.7207 

F Statistic P-Value 
14.59 0.00509 

Critical P-Value 

23.15450 0.80637 

0.12515 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

19 Jul-06 2:24 PM 

17-2546-1336/B160707psc 

CH2M Hill 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 

Declslori(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 55.82 50.2 73 9.6893 

Graphics 
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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 t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 5.56175 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6697.744 6697.744 1 

Error 1732.192 216.524 8 

Total 8429.93604 6914.2681 9 

ANOVA Assumptions 

Attribute Test Statistic 

v ariances 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 

Crltlcal P-Value 

23.15450 0.54176 

0.37437 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:24 PM 

12-6594-2815/8160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 16.81% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon·(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 51.2 41.8 71.6 12.17 

Graphics 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 
-

Control VS Cone-% Statistic Critical 

Artificial Soll/Sedl 100 2.48136 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 249.8798 249.8798 1 

Error 324.6685 40.58357 8 

Total 574.548386 290.46341 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.79875 

Distribution Shapiro-Wilk W 0.90298 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<1 00 100 

P-Value MSD 

0.0190 7.49225 

F Statistic P-Value 

6.16 0.03803 

Critical P-Value 

23.15450 0.58353 

0.23617 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:24 PM 

09-599~1657/8160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETiSv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.73% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 14.3B5 6.9560 20.858 5.3853 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

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

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.84251 1.85955 

ANOVATable 

Source Sum of Squares Mean Square 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 5 of 9 

19 Jul-06 2:24 PM 

01-3107-1189/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMS0 
NIA 29.13% 

Decision(0.05) 
Significant Effect 

0ecislon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4 .40710 3.11399 6.08000 1.38143 

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

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

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

Group Comparisons 

Cont rol vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.09988 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 99.5493 99.5493 1 
Error 180.6089 22.57611 · 8 

Total 280.158188 122.12541 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.23194 

Distribution Shapiro-Wilk W 0.92433 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0345 5.58807 

F Statistic P-Value 

4.41 0.06895 

Critical P-Value 

23.15450 0.84469 

0.39446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

19 Jul-06 2:24 PM 

05-9453-0547IB160707psc 

CH2M Hill I 
Vers ion 

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

Toxic Units ChV PMSD 

NIA 29.92% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

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

Endpoint Analysis Type 

Average Root W t. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 5.12508 1.85955 

ANOVATable 

Source Sum of Squares Mean Square -OF 

Between 1.025888 1.025888 1 

Error 0.3124553 0.039057 8 
Total 1.33834291 1.0649445 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.11389 

Distribution Shapiro-Wilk W 0.92908 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0005 0.23243 

F Statistic P-Value 

26.27 0.00090 

Critical P-Value 

23.15450 0.91926 

0.43895 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:24 PM 

07-8356-3286/B160707psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 21.28% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

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

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-¾ Statistic Critical 
Artificial SoiUSedi 100 2.37313 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 664.8676 664.8676 1 

Error 944.4609 118.0576 8 

Total 1609.32855 782.92523 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.56592 

Distribution Shapiro-Wilk W 0.91036 

Sample Link Control Link 

17-6324-9202 17 -6324-9202 

Zeta NOEi.. LOEL 

<100 100 

P-Value MSD 

0.0225 12.7786 

F Statistic P-Value 

5.63 0.04503 

Critical P•Value 

23.15450 0.67454 

0.28347 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:24 PM 

16-4933-2978/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.68% 

Decislon(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 Arti ficial Soil/S 5 43.060 29.633 57.136 12.004 

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

Endpoint Analysis Type 

Average Total Wt (Ory, mg} Comparison 

Method AH H Data Transform 

Equal Variance t Two-Sample 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 27.1 0937 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 I NOEL LOEL 

I <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 

Decislon(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 5.49930 3.98799 7.29800 1.56382 

100 5 2.20631 0.98000 325601 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: J11 K16 

Comparison Summary 

Analysis Endpoint NOEL 

01-9733-3651 - % Germination <100 

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

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

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

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

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

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002} 

B1607-08 

Soil 

Hanford 

LOEL ChV 

100 NIA 

100 N/A 

100 N/A 

100 NIA 

100 NIA 

100 NIA 

100 N/A 

100 N/A 

100 NIA 

CETIS™ v1 .1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:26 PM 

04-0744-18031B160708psc Test Link: 

CH2M HIii I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

14.30% Equal Variance I Two-Sample 

11 .38% Equal Variance I Two-Sample 

15.33% Equal Variance I Two-Sample 

27.46% Equal Variance t Two-Sample 

27.89% Equal Variance t Two-Sample 

25.65% Equal Variance I Two-Sample 

19.08% Equal Variance I Two-Sample 

26.20% Equal Variance I Two-Sample 

25.70% Equal Variance t Two-Sample 

Analyst: 1s---
-105 -

Approval:. __ _ 



CETIS Test Summary 
% Germination Summary 

Cone-¾ 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 Soil/S 5 77.84 69 

100 5 61.840 52.5 

Average Length (mm) Summary -

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 51.540 44.5 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 15.554 11.675 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 4.40710 3.11399 

100 5 2.28693 1.73752 

Average Root Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 9.4507 7.0325 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.49613 0.36666 

Average Total Wt (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 25.005 18.708 

Average Total Wt (Dry, mg) Summary 

Cone-Y, Control Type Reps Mean Minimum 

0 Artificial Soll/$ 5 5.49930 3.98799 

100 5 2.78306 2.13251 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.06325 

Maximum SE 

86.400 3.8028 

67.300 2.8720 

Maximum SE 

126.6 7.5491 

65.300 3.8803 

Maximum SE 

32.776 3.2300 

21.378 1.5913 

Maximum SE 

6.08000 0.61779 

3.15250 0.23481 

Maximum SE 

24.360 2.2326 

14.143 1.2866 

Maximum SE 

1.33799 0.09073 

0.73001 0.06580 

Maximum SE 

57.136 5.3683 

35.520 2.8284 

Maximum SE 

7.29800 0.69936 

3.88251 0.29726 

CETIS™ v1.1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.14142 17.68% 

SD CV 

8.5034 10.92% 

6.4221 10.38% 

SD CV 

16.880 16.40% 

8.6766 16.83% 

SD CV 

7.2226 29.62% 

3.5582 22.88% 

SD CV 

1.38143 31 .35% 

0.52505 22.96% 

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 2of 3 

19 Jul-06 2:26 PM 

04--0744-1803/B160708psc 

-106-
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CETIS Test Summary 
% Germination 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 Rep 1 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 Soil/S 85.6 111 .800 

100 44.5 65.3000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 14.46 21 .3775 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 3.11399 5.69800 

100 2.17999 3.15250 

Average Root Wt. (Wet, mg) Detail 

Cone-•t. Control Type Rep 1 Rep2 

0 Artificlal Soil/$ 14.658 24.3600 

100 9.57999 14.1425 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.44498 0.73001 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 32.628 57.1360 

100 24.04 35.5200 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 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 Rep 5 
1.00000 1.00000 

0.60000 1.00000 

Rep4 Rep5 
86.2 78 
67 64.4000 

Rep4 Rep5 
126.6 102 

49 44.6 

Rep4 Rep5 
31 .0360 22.8520 

14.88 15.3780 

-
Rep4 Rep 5 
6.08000 3.79600 

2.08663 2.27800 

Rep4 Rep5 

21.458 20.558 

7.16667 9.33201 

Rep4 Rep5 
1.21799 1.13599 

0.36666 0.54402 

Rep4 Rep 5 
52.494 43.41 

22.0466 24.7100 

Rep4 Rep 5 
7.29800 4.93198 

2.45329 2.82202 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Page 3of 3 

19 Jul-06 2:26 PM 

04-0744-1803/B16070Bpsc 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type , 

% Germination Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.15401 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0875112 0.087511 1 

Error 0.1508886 0.018861 8 

Total 0.23839983 0.1063723 9 

ANOVA Assumptions 

Attribute Test Statistic 

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

Sample Link Control Link 

04-0744-1803 04-07 44-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0317 0.16152 

F Statistic P-Value 

4.64 0.06338 

Crltical P-Value 

23.15450 0.43367 

0.08483 

Comparisons: 

Report Date: 

Analysis: 

. Date Analyzed 

Page 1 of 9 

19 Jul-06 2:26 PM 

01-9733-3651/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 14.30% 

Decisi on(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysis Type 
Average . Height (mm) Comparison 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Arti ficial Soii/Sedi 100 3.35745 1.85955 

ANOVATable 

Sourc_e Sum of Squares Mean Square DF 

Between 639.9999 639.9999 1 
Error 454.204 56.77551 8 

Total 1094.20392 696.77536 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.75322 

Distribution Shapiro-Wilk w 0.86646 

Sample Link Control Link 
04--07 44-1603 04-0744-1603 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0050 8.86172 

F Statistic P•Value 

11.27 0.00997 

Critical P-Value 

23.15450 0.59987 

0.15463 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

19 Jul-06 2:26 PM 

00-9315-6645/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 11.36% 

Dedslon(0.05) 

Significant Effect 

Declslon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dislribullon 

Data Summary Original Data Transformed Data 

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

0 Arll ficial So11/S 5 77.64 69 86.4 6.5034 

100 5 61 .640 52.5 67.3 6.4221 
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Comparisons: Page 3 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:26 PM 

Analysis: 06-5083-3477/B160708psc 

I Plant Bioassay • Chronic CH2M Hill I 
Endpoint Analysls Type Sample Link Control Link Date Analyzed Version 
Average Length (mm) Comparison 04-0744-1803 04-0744-1803 19 Jul-06 2:26 PM CETISv1.1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO 
Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 15.33% 

Group Comparisons 

Control VS Cone-% Statistic Critical P-Value MSD Decision(0.05) 
Artificial Soil/Sedi 100 6.05796 1.85955 0.0002 15.7839 Significant Effect 

ANOVATable 

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

Between 6610.041 6610.041 1 36.70 0.00030 Significant Effect 

Error 1440.924 180.1155 8 
Total 8050.96509 6790.1565 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01} 

Variances Variance Ratio F 3.78502 23.15450 0.22554 Equal Variances 

Distribution Shapiro-Wilk W 0.96894 0.88088 Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/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 I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-'/, Statistic Critical 

Artificial Soil!Sedi 100 2.45178 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 194.843 194.843 1 

Error 259.3056 32.4132 8 

Total 454.148621 227.25622 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.12038 

Distribution Shapiro-Wilk W· 0.92089 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0199 6.69574 

F Statistic P-Value 

6.01 0.03983 

Critical P-Value 

23.15450 0.19905 

0.36443 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:26 PM 

07-8432-64131B160708psc 

CH2M Hill' I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.46% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 24.382 17.278 32.776 7,2226 

100 5 15.554 11 .675 21 .378 3.5582 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

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

Group Comparisons 

C.ontrol vs Conc-'Yo Statistic Critical 

Artificial Soil/Sedi 100 3.20796 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 11.23781 11 .23781 1 

Error 8.73605 1.092006 8 

Total 19.9738569 12.329813 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.92246 

Distribution Shapiro-Wilk W 0.93730 

Sample Link Control Link 

04-07 44-1803 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 

Page 5 of 9 

19 Jul-06 2:26 PM 

11-9793-2178/8160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.89% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonna! Dislnbulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.28693 1.73752 3.15250 0.52505 
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CETIS Analysis Detail 
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 Compar isons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.58083 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 21 2.8465 21 2.8465 1 

Error 132.797 16.59963 8 

Total .345.64357 229.44616 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.01097 

Distribution Shapiro-Wilk W 0.97672 

Sample Link Control Link 

04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

.P-Value MSD 

0.0036 4.79167 

F Statistic P-Value 
12.82 0.00718 

Critical P-Value 

23.1 5450 0.31096 

0.94525 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 
19 Jul-06 2:26 PM 

07-8258-1670/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.65% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal 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 9.4507 7.0325 14.143 2.877 

Graphics 

1- 6- I • .. I • E 1- I 
'I-: I 

~ 1- I 

! 11 
I 

1 2- I • ., I 

~ I ... 1- sl 0 ------ - --- - -- .. -- ----- ------- -
8 1 

I 

"' " I .. ::, -, I 

"' 0-'. • I! I 

QI I 

~ 1)--; -+ I 
I 

1)--; I 
I 

-6- I 
1)--; I 

I 
0 •8 

0 10() -2.0 -1.5 -1.0 ~ -5 0.0 0.5 1.0 1.5 2.0 

Conc-0A> Ranklts 

-113 -
000-092-1 01-1 CETIS™ v1 .1.2revl Analyst 77-- Approval:. ___ _ 



CETIS Analysis Detail 
l Plant Bloassay - 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 5.31813 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.8882381 0.888238 1 

Error 0.2512475 0.031406 8 

Total 1.13948554 0.9196440 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.90115 

Distribution Shapiro-Wilk W 0.93555 

Sample Link Control Link 

04-07 44-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0004 0.20842 

F Statistic P-Value 

28.28 0.00071 

Critical P.Value 

23.15450 0.54906 

0.50465 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:26 PM 

06-6106-9018/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.08% 

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

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

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.97556 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 814.9813 814.9813 1 

Error 736.3755 92.04694 8 

Total 1551.35687 907.02827 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.60252 

Distribution Shapiro-W ilk 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 

Page 8 of 9 

19 Jul-06 2:26 PM 

13-6296-87 46/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 26.20% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibulion 

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 57.1 36 12.004 

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

Endpoint Analysis Type 
Average Total 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:-()7 44-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0036 1.4131 

F Statistic P-Value 
12.78 0.00725 

Critical P-Value 

23.15450 0.12616 

0.43174 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

19 Jul-06 2:26 PM 

10-9491 -9664/B 160708psc 

· CH2M Hm· I 
Version 

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

Toxic Units ChV PMSD 

N/A 25.70% 

Decision(0.05) . 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disb"lbullon 

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 72 9800 1.56382 

100 5 2.78306 2.13251 3.88251 0.66469 
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Client w .. hlnglon OosLn Hanionl Project 

OayO~ Oay12~ 

BLUEGRASS GROWTH TEST 

Oay21~ 

Tesl Sbut Dale: J..,. 7. 2008 

Oay23.®- Day_ N'S 
Bioassay Lab ID: BG {-1,o,- o"\ Sample No: SIIK7{ 

# seeds germinated 

Emergence 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 15-1145-8001 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DIIWater: 

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 % Gennination 100 

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

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

12~068-1990 Average AG Wt (Wet, mg) < 100 

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

12~558-3864 Average Root Wt. (Wet, mg < 100 

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

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

15-41 56-7315 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-09 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 

100 NIA 
100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:32 PM 

01-7170-2430IB 160709psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
16.88% Equal Variance t Two-Sample 

12.63% Equal Variance t Two-Sam_ple 

18.52% Equal Variance t Two-Sample 

29.87% Equal Variance t Two-Sample 

27.23% Equal Variance t Two-Sample 

25.08% Equal Variance t Two-Sample 

19.25% Equal Variance t Two-Sample 

27.10% Equal Variance t Two-Sample 

24.85% Equal Variance t Two-Sample 

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



CETIS Test Summary 
% Gennination Summary 

Cone-0/4 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-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.91687 1.31401 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum. 

0 Artificial Soil/S 5 18.678 12.355 

100 5 11 .743 8.7620 

Average Root Wt. (Ory, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificia l Soil/S 5 1.09220 0.87400 

100 5 0.73346 0.51331 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 25.77 17.354 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.65033 1.97803 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

1.00000 0.08000 

Maximum SE 
86.400 3.8028 

69.300 3.6725 

Maximum SE 
126.6 7.5491 

80.800 6.9399 

Maximum SE 

32.776 3.2300 

20.113 2.2150 

Maximum SE 

6.08000 0.61779 

2.36401 0.18634 

Maximum SE 

24.360 2.2326 

14.762 1.1676 

Maxlmum 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 

CETI S,.. v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.17889 20.33% 

SD CV 

8.5034 10.92% 

8.2120 13.39% 

SD CV 

16.880 16.40% 

15.518 28.37% 

SD CV 

7.2226 29.62% 

4.9529 35.31% 

SD CV 

1.38143 31 .35% 

0.41667 21 .74% 

SD CV 

4.9922 26.73% 

2.6107 22.23% 

SD CV 

0.20288 18.58% 

0.15081 20.56% 

SD CV 

12.004 27.88% 

7.2680 28.20% 

SD CV 
1.56382 28.44% 

0.50522 19.06% 

Page 2 of 3 

19 Jul-06 2:32 PM 

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

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

Average Height (mm) Detail 

Cone-o/, 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.TT60 

100 20.1125 15.298 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 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-'..4 Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.75000 0.87800 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57 .1360 

100 34.0500 30 .0600 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3 .00500 3.24202 

000-092-101 -1 

Rep3 
0.80000 

0.60000 

Rep3 

69 

69.3000 

Rep3 
88.8000 

44 

Rep3 
17.2775 

16.8133 

Rep3 
3.34750 

1.83333 

Rep3 
12.3550 

11.6167 

Rep 3 

0.89502 

0.51331 

Rep3 
29.6325 

28.43 

Rep3 

4.24252 

2.34664 

Rep4 Rep5 
1.00000 1.00000 

1.00000 1.00000 

Rep4 Reps 
86.2 78 

522000 52.8 

Rep4 Rep5 
126.6 102 

43 49.4000 

Rep4 Rep5 
31 .0360 22.8520 

9.31799 8.59199 

Rep4 Reps 
6.08000 3.79600 

1.81799 1.31401 

Rep4 Reps 

21 .458 20.558 

9.63799 8.76201 

Rep4 Rep5 
1.21799 1.13599 

0.86199 0.66401 

Rep4 Reps 
52.494 43.41 

18.956 17.3540 

Rep4 Reps 

7.29800 4.93198 

2.67998 1.97803 

CETIS'"" v1 .1 .2revl 

Report Date: 

Test Link: 

Page 3of 3 

19 Jul-06 2:32 PM 

01-7170-2430/8160709pse 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Ana.lysis Type 
% Germination Comparison 

Method Alt H Data Transform 

Equ.al Variance t Two-Sample C>T Angular (Corrected} 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.88438 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.021087 0.021087 1 

Error 0.2156876 0.026961 8 

Total 0.23677457 0.0480479 9 

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 01-7170-2430 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2011 0.19311 

F Statistic P-Value 

0.78 0.40229 

Critical P-Value 

23.15450 0.22822 

0.03325 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:32 PM 

02-6140-8578/B 160709psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:32 PM CETISv1. 1.2 

Toxic Units ChV PMSD 

1 NIA 16.88% 

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 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 Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arti ficial Soil/Sedi 100 3.12483 1.85955 

~OVA Table 

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-W ilk 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 

NIA 12.63% 

Decislon(0.05) 

Significant Effect 

Oecision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 61 .320 52.2 69.3 8.2120 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint 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 

Artificlal Soil/Sedi 100 4.7063 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 5822.569 5822.569 1 

Error 2103.032 262.879 8 

Total 7925.60083 6085.4478 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.18329 

Distribution Shapiro-Wilk W 0.89794 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSO 

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/B160709psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 18.52% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Varlances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 102.96 85.6 126.6 16.880 

100 5 54.700 43 80.8 15.518 

Graphics 

1 30, 

25 • 1 • e 
1 20' .s i 

fj 1 .., E 15 
D Ii i 1 10, ... CC 

& 1 ~ .G 5 C 
I! ::, • I D' 0 ~- - - - -- - --- --- . ---- -- -- ---- -

I 

°' ·5 .. , 
I 

0, -10-: • I 

• I 

• I 

°' ·15 I • I 

0 ·2. 
0 100 ·2.0 ·1.5 •1.0 --0.S 0.0 0.5 1.0 1-5 2.0 

Cone-% R.anklts 

-123-
000-092-101-1 CETIS ™ V1 .1 .2revl Analyst: &-- Approval: __ _ 



CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average AG Wt c,Net, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 2.64403 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 

Distr1bulion Shapiro-WIik W 0.90820 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0148 7.28305 

F Statistic P-Value 
6.99 0.02953 

Critical P-Value 

23.15450 0.48293 

0.26886 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

19 Jul-06 2:32 PM 

12-8068-1990/B 160709psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
N/A 29.87% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decis ion(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 14.027 8.592 20.113 4.9529 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.85912 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 15.50307 15.50307 1 

Error 8.327819 1.040977 8 

Total 23.8308907 16.544049 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.99173 

Distribution Shapiro-Wilk W 0.95349 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0024 1.19994 

F Statistic P-Value 

14.89 0.00481 

-

Critical P-Value 

23.15450 · 0.03940 

0.70981 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 2 :32 PM 
08-2542-4686/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 27.23% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 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 Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.75241 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 120.2203 120.2203 1 

Error 126.9522 15.86902 8 

Total 247.172516 136.08935 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.65647 

Distribution Shapiro-Wilk W 0.96115 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0125 4.68503 

F Statistic P-Value 
7.58 0.02497 

Critical P-Value 

23.15450 0.23710 

0.79890 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

19 Jul-06 2:32 PM 

12-855~3864/8160709psc 

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 

Declsion(0.01) 

Equal Variances 

Nonna! Disbibulion 

Data Summary Original Data Transformed Data 

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

0 . Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 11 .743 8.7620 14.762 2.6107 
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CETIS Analysis Detail 
I Plant Bioassay • Chroni-c 

Endpoint Analysis Type 

Average Root WI. (Dry, mg) Comparison 

Method Alt _H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.17315 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.3217276 0.321728 1 

Error 0.255621 0.031953 8 

Total 0.57734865 0.3536802 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.80976 

Distribution Shapiro-Wilk W 0.90710 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0066 0.21023 

F Statistic P-Value 

10.07 0.01313 

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/B 160709psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 19.25% 

Decision(0.05) 

Significant Effect 

Decision(0.05) . 

Significant Effect 
\ 

Decision(0.01) 

Equal Variances 

NOOT1al 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 0.73346 0.51331 0.87800 0.15081 

Graphics 
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CETIS Analysis Detail 
I PJant Bloassay - Chronic 

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

Method Alt H Data Transform 

Equal Variance -1 Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/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 

Distribution Shapiro-Wilk W 0.94961 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0124 11.6699 

F Statistic P-Value 

7.59 0.02486 

Critical P-Value 

23.15450 0.35455 

0.66386 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

19 Jul-06 2:32 PM 
01-6937-8103/B160709psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 27.10% 

Declsfon(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 
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 3.87639 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 20.29146 20.29146 1 

Error 10.80311 1.350388 \ 8 

Total 31.0945673 21 .641850 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.58106 

Distrlbulion Shapiro-Wilk W 0.95707 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0023 1.36668 

F Statistic P-Value 
15.03 0.00470 

Critical P-Value 

23.15450 0.05021 

0.75197 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:32 PM 

15-4156-7315/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 24.85% 

Decision{0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary • Original Data Transformed Data 

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

0 Artificial Soil/$ 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.65033 1.97803 3.24202 0.50522 
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CETIS Test Summary 
I Plant Bioassay. Chronic 

Test No: 15-4133-9306 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-0325-5625 Code: 

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

Receive Date: Source: 

Sample Age: 7d 6h Station: 

Comments: J11JY8 

Comparison Summary 

Analysis Endpoint NOEL 

03-9678-3540 % Germination 100 

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

06-0907-3552 Average Length (mm) < 100 

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

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

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

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

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

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-10 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 
100 NIA 

100 NIA 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:36 PM 

02-518&-7967/B160710psc 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 TwerSampie 

19.18% Equal Variance t Two-Sample 

27.81% Equal Variance t Two-Sample 

32.10% Equal Variance t Two-Sample 

26.02% Equal Variance t Two-Sample 

31.04% Equal Variance t Two-Sample 

26.61% Equal Variance t Two-Sample 

31 .16% Equal Variance t Two-Sample 

-131-
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CETIS Test Summary 
¾ Gennination Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 . Artificial Soil/S 5 0.96000 0.80000 

100 5 0.80000 0.20000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 63.100 56 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 72.960 55 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 13.832 8.3301 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.34030 0.88000 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.013 5.2001 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.56790 0.00000 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 43.060 29.633 

100 5 23.845 13.530 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.90820 0.88000 

000-092-101-1 

Maximum SE 

1.00000 · 0.04000 

1.00000 0.15492 

Maximum SE 

86.400 3.8028 

71 .800 3.0890 

Maximum SE 
126.6 7.5491 

95.800 7.4706 

Maximum SE 

32.776 3.2300 

18.422 1.6935 

Maximum SE 

6.08000 0.61779 

3.62800 0.44410 

Maximum SE 

24.360 2.2326 

12.814 1.3579 

Maximum SE 

1.33799 0.09073 

0.95200 0.15811 

Maximum SE 

57.136 5.3683 

31.236 3.023 

Maximum SE 

7.29800 0.69936 

4.58000 0.59995 

CETIS.,... v1.1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

. 0.34641 43.30% 

SD CV 

8.5034 10.92% 

6.9072 10.95% 

SD CV 

16.880 16.40% 

16.705 22.90% 

SD CV 

7.2226 29.62% 

3.7868 27.38% 

SD CV 

1.38143 31 .35% 

0.99304 42 .43% 

SD CV 

4.9922 26.73% 

3.0364 30.33% 

SD CV 

0.20288 18.58% 

0.35354 6225% 

SD CV 

12.004 27.88% 

6.7596 28.35% 

SD CV 
1.56382 28.44% 

1.34153 46.13% 

Analyst: '6----

Page 2 of 3 

19 Jul-06 2:36 PM 

02-518~796718160710pse 
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 . 

100 1.00000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 56.4000 67 .5 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 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/S 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 

Conc-o/, Control Type Rep 1 Rep2 

0 Artificial Soll/S 0.87400 1.33799 

100 0.59800 0.73749 

Average Total Wt (Wet, mg) Detail 

Conc-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 22.9700 28.3675 

Average Total Wt (Dry, mg} Detail 

Conc-0
/, Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 2.75601 3.42499 

000-092-101-1 

Rep3 
0.80000 
1.00000 

Rep3 

69 

63.8 

Rep3 

88.8000 

64.8000 

Rep3 
17.2775 

13.678 

Rep3 
3.34750 

2.34800 

Rep3 
12.3550 

9.44202 

Rep3 
0.89502 

0.55200 

Rep3 
29.6325 

23.12 

Rep3 
4.24252 

2.90000 

Rep4 Reps 
1.00000 1.00000 
0.20000 1.00000 

Rep4 Rep5 

86.2 78 

56 71.8000 

Rep4 Reps 

126.6 102 

55 84.6 

Rep4 Reps 
31 .0360 22.8520 
8.33008 18.422 

Rep4 Reps 
6.08000 3.79600 

0.88000 3.62800 

Rep4 Reps 

21.458 20.55_8 

5.20007 12.814 

Rep4 Reps 

1.21799 . 1.13599 

0.00000 0.95200 

Rep4 Reps 

52.494 · 43_41 

13.5302 31.236 

Rep4 Reps 
7.29800 4.93198 

0.88000 4.58000 

CETIS™ v1.1.2revl 

Report Date: 
Test Link: 

Page 3 of 3 

19 Jul-06 2:36 PM 
02-5186-7967/8160710psc 
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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 OF 

Between 0.0777281 0.077728 1 

Error 0.6285783 0.078572 8 

Total 0.70630639 0.1563004 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 12.85562 

Distribution Shapiro-W ilk 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/B16071 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 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 6.10000 2.50000 7.00000 2.01246 

100 5 0.80000 0.20000 1.00000 0.34641 4.90000 1.00000 7.00000 2.92404 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.00856 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 543.1689 543.1 689 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-W ilk W 0.85739 

Sample Link C~mtrol Link 

02-5186-7967 02-5186-7967 

Zeta !NOEL LOEL 

I <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: 

Dc!te Analyzed • 

Page 2 of 9 

19 Jul-06 2:36 PM 

08-4029-7083/B 16071 Opsc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 11 .70% 

Deci&lon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

.Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 63.100 56 71.8 6.9072 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Cr!tical 

Artlfidal 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 1.021 14 

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 19.1 8% 

Dectsion(0.05) 

Significant Effect 

Dectslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonn_al Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 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 Transform 
Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone•% Statistic Critical 
Artificial Soil/Sedi 100 2.89279 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 278.2663 278.2663 1 

Error 266.0222 33.25277 8 

Total 544.288483 311 .51907 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.63789 

Distribution Shapiro-Wilk W 0.94405 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0101 6.7819 

F Statistic P-Value 
8.37 0.02011 

Critical P-Value 

23.15450 0.23884 

0.59892 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 
19 Jul-06 2:36 PM 

03-5550-6588/8160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 27.81% 

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 SoiVS 5 24.382 17.278 32.776 7.2226 

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

Endpoint Analysls Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.71643 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 10.6791 1 10.67911 1 

Error 11 .57783 1.447229 8 

Total 22.2569437 12.12634 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.93520 

Distribu tion Shapiro-W ilk W 0.92699 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0132 1.41484 

F Statistic P-Value 

7.38 0.02639 

Critical P-Value 

23.1 5450 0.53825 

0.41894 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Sol 9 

19 Jul-06 2:36 PM 

10-4381-0051/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 32.10% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01} 

Equal Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

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

Endpoint Analysis Type 
Average Root WL (Wet, mg) Comparison 

Method AJt H Data Transfonn 

Equal Variance I TwerSample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 3.31605 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 187.7134 187.71 34 1 

Error 136.5664 17.0708 8 

Total 324.279861 204.78424 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.70321 

Distribution Shapiro-Wilk W 0.93058 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0053 4.8592 

F Statistic P-Value 

11.00 0.01060 

Critical P-Value 

23.15450 0.35875 

0.45360 

Comparisons: 

Report Date : 

Analysis : 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:36 PM 

16-2111-6497/El160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CET1Sv1.1.2 

Toxic Units ChV PMSD 

N/A 26.02% 

Decision{0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 18.678 12.355 24.360 4.9922 

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

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

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.87615 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.6872244 0.687224 1 

Error 0.6646082 0.083076 8 

Total 1.35183263 0.7703005 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.03662 

Distribution Shapiro-Wilk W 0.95188 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0103 0.33898 

F Statistrc 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 

05-8762-7837/8160710psc 

-CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 31.04% 

Decision(0.05) 

Significant Effect 

Decision(0 .05) 
Significant Effect 

Decision{0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transtonned 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 0.56790 0.00000 0.95200 0.35354 
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CETIS Analysis Detail 
! Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transfom 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.11889 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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-Wilk W 0.94721 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0071 11 .4566 

F Statistic P-Value 
9.73 0.01425 

Crltlcal P-Value 

23.15450 0.29195 

0.63564 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page8of 9 

19 Jul-06 2:36 PM 

00-8470-77961B16D71Dpsc 

CH2M HIii I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 26.61% 

Decision(0.05) 
Slgnlflcant Effect 

Decision (0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlsbibution 

Data Summary Original Data Transfomed Data 

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

0 Artlficial SolVS 5 43.060 29.633 57.136 12.004 

100 5 23.845 13.530 31 .236 6.7596 
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CETIS Analysis Detail 
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 Untra.nsfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.81202 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 16.78443 16.78443 1 

Error 16.98093 2.122616 8 
Total 33.7653599 18.907049 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.35885 

Distribution Shapiro-Wilk W 0.93300 

Sample Link Control Link 

02-5186-7967 02-51 86-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0114 1.71346 

F Statistic . P-Value 

7.91 0.022n 

Critical P-Value 

23.15450 0.77356 

0.47809 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 _of 9 

19 Jul-06 2:36 PM 

12-0327-6502/6160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31 .16% 

Decision(0.05) 

Significant Effect 

Decision (0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.90820 0.88000 4 .58000 1.34153 
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BLUEGRASS GROWTH TEST 

Client wasn1n111on Clow,e H.,,lol<f ProJoot 

I~ 
D~o.xgi_ D~12~ D~16...ws;:r. Day19_::©_ 

Test Start Data: June 7, 2008 

D~23© Day _ ..cl]._ 

Bioassay Lab ID: BG U,o7- I/ Sample No: r1rs~D 
# &eeds germinated pH 

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

CONC. REPLICATE 12dl)O 14 days 16 days 19days 21 days 23 dl)O ~MERGENCE EMERGENCE · 
FINAL 

llft2r - • nor •nor - ofter (~dayoaflar (~daysan.r INITIAL (0 14 dl)O Post• 
planing planUng planting plonllng planlng plani ng z_l planting) planing) (@planlng) 

Eme,gence) 

-
A Ct> (.p { ,, -:J, 5 1 -"'7 ~ 9 

Control 8 3 l-1 \i, (I) 5 (.p -') cs- ,')° 

C z 2- 2... L-1 L-1 L\ 4 Cj',D ~.( 
D Co Co 7 s s 8-'> ~ t=; 

E L.f 5 5 6 4 '--1 '-I 
7-0•y, Post..E.,.rg• nco: SolecVv• ly thin down lo 5 Seedlinll$ C-e lhe51allesl seedlings), Oe5<r1be llhool •ppearanc,,: 

S: Me~ 6, ~~ '~ "'2.s """~ 

Repllcot• C 

R•plbl,,E 

Appearanoe Code: Good (G) • deep green a,lor ,.., no b"""1, e,_, (B)• t,ro,,,n color noted, •Lg•# of large plants (lallesl 6• sllools) , # Med~ I or plan!> t•m•ff• lh•n tqe. ,,,_ &hools), #Sm=• small plants (1-3 sllools) 

·~¥.~-{;,]:~€ 
Repllcalo e II j &i 1 '3 (YI e d'. Cn 

Measure Shoe! Haight 

lndlvld""' height of eadl seedllng 

(above grovnd) 

Measure Shool Weight 

Tot!/._. of •I seedings 

(abova ground) 

Oeocrlbe""" appear.,nca: 

Repl!Ql• A 

RepUc:ato 8 

Rep~C 

Repllc:aleD 

Replleale E 

Musure Root Length: 

Individual longlh ol th• longosl rool 

from eacn seed i ng 

M-ure Flool Weight 

Total mass of all rools lrom all seec1•ngs 

In M.fu 

mm 

IMl 

mm 

mm 

mm 

IMl 

mm 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 11-7178-0093 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DIIWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-4636-9622 Code: 

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

Receive Date: Source: 

Sample Age: 34h Station: 

Comments: 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 Avera~ AG Wt (Wet, mg) < 100 

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

10-027!f.3037 Average Root Wt (Wei, mg 100 

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

08-1399..a256 Average Total Wt (Wet, mg < 100 

16-012e..a841 Average Total Wt (Dry, mg) < 100 · 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-11 

Soll 

Hanford 

LOEL ChV 

> 100 N/A 

> 100 N/A 

100 NIA 

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 3:01 PM 

12-6508-1116/B160711psc . Test Link: 

CH2M Hill I 
Duration: NIA I 

Species: Paa 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 TwerSample 

27.56% Equal Variance t Two-Sample 

28.46% Equal Variance t Two-Sample 

25.83% Equal Variance t TwerSample 

19.56% Equal Variance tTwo-Sample 

26.42% Equal Variance t Two-Sample 

26.21% Equal Variance t TwerSample 

-144-
Analyst a-" Approval : __ _ 



CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.92000 0.80000 

Average Height (mm) Summary 

Cone•¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 70.020 55.8 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 70.720 53.8 

Average AG Wt (Wet, mg) Summary 

Conc-•fo Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 16.44 12.685 

Average AG wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.58071 1.90750 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 15.007 11.975 

Average Root Wt. (Dry, mg) Summary 

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

100 5 0.84410 0.64252 

Average Total Wt (Wet, mg) Summary 

Cone-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 31 .447 24.660 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.42480 2.55002 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

1.00000 0.04B99 

Maximum SE 

86.400 3.8028 

91.400 5.9676 

Maximum SE 

126.6 7.5491 

89.800 5.8895 

Maximum SE 

32.776 3.2300 

21.126 1.6217 

Maximum SE 
6.08000 0.61779 

3.35601 0.27058 

Maximum SE 

24.360 2.2326 

18.97 1.3224 

Maximum SE 

1.33799 0.09073 

1.05398 0.07051 

Maximum SE 

57.136 5.3683 

40.096 2.9348 

Maximum SE 
7.29800 0.69936 

4.40999 0.33426 

CETIS"' v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.10954 11 .91% 

SD CV 

8.5034 10.92% 

13.344 19.06% 

SD CV 

16.880 16.40% 

13.169 18.62% 

SD CV 

7.2226 29.62% 

3.6263 22.06% 

SD CV 
1.38143 31.35% 

0.60503 23.44% 

SD CV 

4.9922 26.73% 

2.9571 19.70% 

SD CV 

0.20288 18.58% 

0.15767 18.68% 

SD CV 

12.004 27.88% 

6.5624 20.87% 

SD CV 
1.56382 28.44% 

0.74743 21.82% 

Analyst: 2,..., 

Page 2 of 3 

19 Jul--06 3:01 PM 

12-6508-1116/B160711 psc 
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CETIS Test Summary 
"lo Germination Detail 

Conc-0
/. 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 Soil/S 69.6 86.4000 

100 68.6 63 

Average Length (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 85.6 111 .800 

100 73.4000 64.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 17.97 32.7760 

100 17.732 12.838 

Average AG Wt (Dry, mg) Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artificial SoilfS 3.11399 5.69800 

100 2.75000 2.03000 

Average Root Wl (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 14.658 24.3600 

100 15.2580 12.258 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 0.87400 1.33799 

100 0.94001 0.78398 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 32.99 25.096 

Average Total Wt (Dry, mg) Detail 

Conc-o/. Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7,03599 

100 3.69001 2.81399 

000-092-101-1 

Rep3 
0.80000 

0.80000 

Rep3 

69 

55.8 

Rep3 
88.8000 

53.8 

Rep3 
17.2775 

12.685 

Rep3 
3.34750 

1.90750 

Rep 3 

12.3550 

11.9750 

Rep3 
0.89502 

0.64252 

Rep3 
29.6325 

24.6600 

Rep3 
4.24252 

2.55002 

Rep4 Rep5 
1.00000 1.00000 
1.00000 0.80000 

Rep4 Rep 5 

86.2 78 

91 .4000 71 .3000 

Rep4 Rep5 
126.6 102 

89.8000 71 .8000 

Rep4 Rep5 . 
31 .0360 22.8520 

21.1260 17.8175 

Rep4 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 Rep5 
52.494 43.41 

40.096 34.3925 

Rep4 Rep5 
7.29800 4.93198 

4.40999 3.66000 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Analyst: b--

Page 3 of 3 

19 Jul-06 3:01 PM 
12-6508-1116/B160711 psc 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 25 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0056708 0.005671 1 

Error 0.1134158 0.014177 8 

,Total 0.11908659 0.0198478 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distrlbution Shapiro-Wilk W 0.75864 

Sample Link Control Link 
12-=6508-1116 12-6508-1116 

• Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.3452 5 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 3:01 PM 

20-1410-9684/8160711psc 

CH2M HIii I 
Date Analyzed Version 
19 Jul-06 2:38 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 NIA 12.63% 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Disbibution 

Data Summary Original Data Transforr;,ned Data 

Cone-% Control Type Count Me11n Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.06944 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 
j Plant B ioassay - 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 Soll/Sedi 100 1.1051 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 152.881 152.881 1 

Error 1001 .48 125.1B5 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 
12-6508-1 116 12-6508-1 116 

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 : 

Page 2 of 9 

19 Jul-06 3:01 PM 

15-3565-0971/B16071 1psc 

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-Slgnlficant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Nonna) Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 70.020 55.8 91.4 13.344 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length(mm) Comparison 

Method All H Data Transfonn 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Conc-'1/e Statistic Critical 

Artificial SoiVSedi 100 3.36719 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2598.544 2598.544 1 

Error 1833.52 229.19 8 

Total 4432.06372 2827.7337 9 
-

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.64300 

Distribution Shapiro-WIik W 0.93628 

Sample Link Control Link 

12-6506-11 16 12-6508-1 116 

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 

0.51 246 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:01 PM 

04-5825-2217/B16071 1 psc 

CH2M Hill I 
Version· 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 17.29% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.0 1) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 70.720 53.8 89.8 13.169 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wei, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Con·c-% Statistic Critical 

Artificial Soil/Sedi 100 2.19755 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 157.7125 157.7125 1 

Error 261.2637 32.65796 8 

Total 418.976151 190.37044 . 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.96700 

Distribution Shapiro-Wilk W 0.94633 

Sample Link Control Link 

12-6508-1 116 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/B16071 1 psc 

CH2M Hill I 
Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.56% 

Decision (0.05) 

Signifjcant Effect 

Decision(0.05) 

Non-Signlncant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disb1butlon 

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 16.44 12.685 21.126 3.6263 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Conc-'Y. 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 
Total 17.4368725 9.4764758 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.21 318 

Distribution Shapiro-W ilk W 0.93951 

Sample link Control L ink 

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% 

Decision(0.05) 

Significant Effect 

Decisl on(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 3.1 1399 6.08000 1.381 43 

100 5 2.58071 1.90750 3.35601 0.60503 
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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 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 
12-6508-1116 ·- 12-6508-1116 

Zeta NOEL LOEL 
100 >100 

P•Value MSD 

0.0975 4.82526 

F Statistic P-Value 

2.00 0.19492 

Critical P-Value 

23.15450 0.33468 

0.80592 

Comparisons: 

Report Date: 

Analysis: 

Page 6 of 9 

19 Jul-06 3:01 PM 
10-027~3037/B160711 psc 

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 

Declsion(0.05) 

Non-Significant Effect 

-

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artiflclal 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 Wl (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 2.15907 1.85955 

ANOVATable 

'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 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.65565 

Distribution Shapiro-Wilk W 0.92208 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0314 0.21368 

F Statistic P-Value 

4.66 0.06288 

Critical P-Value 

23.15450 0.63719 

0.37461 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 3:01 PM 

18-3727-5688/B 160711 psc 

CH2M 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 Disbibullon 

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 Bloassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg} Comparison 

Method Art H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Crltlcal 

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 

v ariances Variance Ratio F 3.34598 

Distribution Shapiro-Wilk W 0.96029 

Sample Link Control Link 

12-6508-11 16 12-650e.-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0471 11.3771 

F Statistic P-Value 

3.60 0.09424 

Critical P-Value 

23.15450 0.26894 

0.78915 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 3:01 PM 

oe.-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 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 43.060 29.633 57.136 12,004 

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

Endpoint Analysis Type 

Average Total Wt (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 

ft.NOVA Table 

Source Sum of Squares Mean Square DF 

Between · 10.75881 10.75881 1 

Error 12.0167 1.502088 8 

Total 22.7755098 12.260895 9 

ft.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.37760 

Distribution Shapiro-Wilk W 0.93747 

Sample Link Control Link 
12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0140 1.44140 

F Statistic P-Value 

7.16 0.02809 

Critical P-Value 

23.15450 0.18176 

0.52526 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

19Jul-06 3:01 PM 

16-0128-8841/B160711psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 26.21% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

c·onc-0/o 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 

Graphics 
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F 1-=t-,~9 
Washin_gton Closure Hanford 

lco!leclor 
STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-198 jPage l of 1 
Companv Contact 

JOAN KESSNER 
Telenhone No, 

375-4688 
Pro.lect Coordina1or 
KESSNER, JH Price Code SL 

Air Quality O 

Data Turnaround 

IProiccl Dcsllmalion 
100 & 300 Are~ Component of the RCBRA - Incremental So 

Samnlinl! Location 
BORROW PIT 18 

SAFNo. 
RC-051 

· 45 Days 

Ice Chest No. 

Shloocd To 
CH2MHil,L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loe book No. 
EIA596-I 

Otrsite Prooertv No. 
A060!51 

Preservation 

Type of Container 

Use page 3 for origino/ material lo Corvallis for MIS prepara1io11 a11d 
aliq1101i11g, page I for radioa11alyticol fractio11s to Eberline, & page 2 
for chemical a11a/y1ical fractions to LJonvil/e. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

See i1cm (1) in S0ilPla1t1 
Spcci:il Toxicity 

Jns1ruc1lons. ASTM E1963; 
Soil Ncnutode 

Toxicity 
ASTM E2172 

Method of Shinmcnt 
GROUND TRANSPORT 

Bill of Ladine/Air Bili No. 
SEEOSPC 

S-l 1.t,-CL I t ,,cu I l - o; 1------------'-------• -=-__;;....:::;.__..,c.• --4-""t..;;.'---~-'---4--=----+-----+-----+-----+----4-----1-----,1----+-----~ 
J11 K10 SOIL 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

R~?J.is~cd BB(J,'rfl,,emaved From Date/Time / ~ O O ~ed By/Stored In . ;/ DalcfTime s--((q-/'J/. ' The.se marks iodica1e lll~l unle.ss lined ou~ an~l)'les 10 be included willl Strontium-89,90 •· To1al Sr 
" ~ ~..., 11,, __.,. 1 - n 41 ,,, ,,_ • 1 _ ' .... l'" nnulysi1 fr.action. 

W~::•~ 'ieiLJ! - ~~J_~u--14'.!1.:1 •':41-·ff~ v :.a._:,.._.:,.i ~t.:· --r:.LJ1 ~t£..:--c)~~/c~-A~r.d' "~1.~11;,:_,l>Ji. /t,:t..~'-1-~"'..>4..-l' .. :JJ.:!l::.'l:;.'"-J /'/1~~::ZZ'!:/'._ ,.__1..l.1..:. 7 :~ ,v "- These marlcs indicate lha, this is a non-:inalysis used ,o properly fonna1 COC form 
Retinqui,,(e/By/Rcmoved F,;;'m b I Da1e/fimc Contact Joan Kessner for any questions. ReccivedCilytS1orcd In Date/Time 

Relinquished By/Removed From 

Relinquished. By/Removed From 

Relinquished By/Removed From 

Relinqui,hed By/Removed From 

LABORATORY Received By 

SECTION 

FINJ\LSAMPLE Dispos~I Method 

DJS~SITION 

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

Dateffime Received By/Stored In 

Da1crrimc Received By/Stored In 

Date/lime Received By/Stored In 

Datemme Received By/Stored In 

Da1e/Timc 

Dateffimc 

Date/Time 

Daieffime 

Title 

(I) Particle Site (Dry Sieve). D422; Moistwc Contenl • D2216; TOC - 9060; pH (Soil) · 9045; 
Nitrogen by Kjeldahl - 351.2; Ammoni~ - 350,3; IC Anioas - 300.0; Percenl Solids 

Date/Time 

Disposed By Dalcffime 

Matrix• 

S•Soil 
SEaSoJlfflffll 

S<>-.Solkl 
s1-s1w.11c 
W • W11cr 

O•Oil 
A-Alr 
0S•Dnlm$olid, 

Ot.-On,m Uquub 
T•Tluut 
wt.Wipe 
L,,U'l"i4 
V•Vqeta1io'I 
X110cha 



r- \ --:\-Ss 1S 
Washington Closure Hanford CHAIN OF CUSTODYiSAMPLE ANALYSIS REQUEST RC-051-192 !Page l of 1 

lcollector Comoanv Contact 'I'elcohone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

IProicct De.si1mation Samolini!: Location SAFNo. Air Quality D 45 Days 
100 & 300 Area Componen t of the RCBRA - Incremental So BORROW PIT 14 RC-051 

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

Shlo.oed To Ofl'site Pro1>ertv No. Bill of Ladine/Air Bill No. 
CH2MHll..L A060lSI 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 111a1erial to Corvallis fo r MIS preparario11 and No. of Container(s) 

I j 

aliq11oti11g, page 1 for radioanalytical fra ctiom to Eberli11e, & page 2 1000g 4000g 
for r.hemical a11a/y1ica/ fraclia11s to Lion vi/le. Volume 

Sce itcm(l)in SoilPlonl 
Spcci~r Toxkit1 

ln.1truc1klns. ASTMEl963: 
SAMPLE ANALYSIS Soil Nemotode 

Toxjcity 
ASTME2l72 

Sample No. Matrix • Sample Date Sample Timc ,_,~~ ;i;!• ··· ··~ 
:~t l'--• • • ~~ . -~~: :a. ~ l';',f:~"""'""' ~~1~ ~1{~~~ il1aiflfttr- ~~i~~~~~ ~:Ji.~[f~S:~ i~~:~~~2 ._,, ... . 

J11K04 SOIL 5-17-C,~ 1257 \ I --

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Dale/Time / 2,._5 7 Rccu By/Stored In ',,/) Dalc/T'une 5·11·-{X,, - lbtse marks indione that unl~s lined ou~ on2ly1es 10 be included with Slronliun.-89,90 •• Tolal Sr Rr11ttl1li,td From 
SsSat 

IGil'. ·~ ~,,, if,,_ fr!,,,, I,,. OJ1alysis frac tion, SE-SC'dlrtcnl ,, £1.A ~A'W) s h-rl .... ._......,LJ,-,t.L /~(). D "-- These marks indicate Iha! lhis is • non-analysis used lo properly (Ollll.1l COC fonn. SOsSolwl 

Rcli nqu~hed By/Removed Fronf ' Date/Time !Received By~tored In Date/I'imc Contact Joan Kcssoer (or any ques tions. SlcSh.ldJ• 
W a Wala 

(I} Particle Site (Dry Sieve) - D422; Moisrwe Cootent · D2216; TOC · 9060; pH (Soil)· 9045; 0.Dll 
Date/I'ime Ad,\r 

Relinquished By/Removed From Date/Time Received By/Ston,d In Nitrogen by J<jeldllhl - 351.2; Ammonia - 350.3; JC Anioni - 3QO.0; Percent Solids OS::Drum SdldJ 
DL,,D"""Uqu;dl 
T•Tlnue 

Relinquished By/Removed From Da1e/Time Received By/S!ored In Datc/J'irne WJ• WIJ'O 

~l'=,.::,1- o-z.. i,.u'I"'• 
VaVefd lll.lm 

Relinquished By/Removed From Thole/Time Received By/Stored In Dole/Time X-0.hcr 

Relinquished By/Removed From Dole/Time Received By/Stored In Datc/Tlmc 

LADORA TORY Received By TiUe Dotc/T'ime 

SECTION 

FIN.µ. SAMPLE Disposal Method Disposed By Date/Time 

DI~SITION 
V'J 

BHl-~ •0 11 (08/29/2005) 



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

lcollcctor C0Jt11Janv Contact Telephone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code BL Data Turnaround 

IProicct Dcsil!llation Samo line Location SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So McGEE RANCH RC-051 

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

Sh.inned To Offiite Prooertv No. Bill ofLadimu'Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Uu poge 3 for origi11nl 111n1erial /0 Corvnllisfor MIS prepararia11 and No. of Container(s) 
I I 

aliq11oti11g, page I for radiaa11alyricolfractio11.1· to Eberli11e, &. page 2 1000g 4000g 
for clm11(col a11alytical fmctio11.r la lin11vil/e. Volume 

See item(l)in Soil Plonl 
Special To,1, icily 

SAMPLE ANALYSIS 
rnsrr'Vc(ic>ns. ASTM E1963; 

Soil Ne111:nodc 
To1K:lly 

ASTM E2172 

Sample No. Matrix+ Sample Date Sample Time ,1~..-: ... ; '; -' . ,,,~ , • r. ""®:§.l;;l 
~~-~ .. !:;i..: · $.~~?.i~}}fo}ti ~;:i~i~i·~ #.~:~\~~£~ l~il~~t~t1 ~{f;~~~~~t~ ::;~: .. ~~~~~x~~~:;:~ }{/;;~,:;I,;;\:{;; it~'-1ti~i f~;~\1;;/.~~-~~f.: 

J11K97 SOIL :5-l 7-0~ 1'7~7 I l - \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~isl:c~fi/r' 
Date/Time c, 't 00 ~~ved By/Stored In Date/Time ~ -/<i'·"v Tiiese marks indic:itc th>t unless lined out. Malytes 10 be included witl1 Stron,ium-89,90 -- Total Sr 

5-solt 

-=;-1(.J.-('JGt, ':UIY') .11. W1-11). ,,/ Cff2M I-HL 1 <T-1:uc 
analysis frxtioR. S~Snhn'Kfll 1rl .• _, Al ~- TI,cse marks indic:;ue that this is a non-analy,is used to properly fonnal COC form. so.saw 

Relinquished By/Removed(i,ro~Q 
.,, 

Date/Timc Received /,y1s1ored In Datefrime Contact Jo.in Kessner for any questions. Sl::SIUdlt 
w .. w~rr 

(I) Paniclc Size (Dry Sieve) • D422; Moisture Content• D2216; TOC - 9060; pH (Soil)· 9045; O-Oi1 

Oaterrime Oare/Time A•Air Relinquished By/Removed From Received By/St01ed In Niirogen by Kjeldohl - 351.2; Ammoru:, - 350.J; IC Anions -_300.0: Percent Solids D.S.-OnlmSoltdl 
DL-ONmUquid1 

Date/Time T•Tinvc 
Relinquished By/Removed From Datefrin,c Received By/Stored In W(.1:1Wif,t. 

t..Uquld 

.¼ 1&07- os YaVc-~o•lm 

Relinquished By/Removed from 0:1.1c/Iin~ Received By/Stored In D•te/Time X•Olhff 

Relinquished B y/Rcn>ovcd from Oatc/I'ime Received By/Stored In 02tc/l'ime 

LADORA TORY Received Uy Title Date/rime 

SECTION 

tJNAlct:i\MPLE Disposal Method Disposed By Da1c/Timc 

DIS t9f1TION 

8Hl-E~11 08/29/2005 



F \~ /Lt? 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 !Page 1 or 1 

Collector Comoanv Contact Teleohone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 37S-4688 KESSNER,JH Price Code 8L Data Turnaround 

'Proicct Desi2nation Samoline: Location r1;;,Jo1, SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA - Incrcmcotal So 188 H 24 /C,o? - H').. RC-051 

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

Shiooed To Ortsitc Prooertv No. Bill or Ladine/Air Bill No. 
CH2MHJI.L A060151 SEEOSPC 

POSSffiLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type or Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for origi11al 111a1uial to Corvallis for MIS preparatio11 and No. of Container(s) 
I I 

aliquoti11g, page I for radioanalyticalfractions to Eberline, & page 2 1000g 4000g 
for chemical a11a/y1ical fractions to Uo11ville. Volume 

See hem (I) in So~PIAllt 
Special Toxicity 

SAMPLE ANALYSIS 
Jnsuuction.s. ASTME1963; 

SoU N,111111odc 
Toi<ici<y 

ASlME2l72 

Sample Time ~ ~ ~ i'8i.l ~ ~~~'V' ~t~~lti ~~1{~?{-ij ;r,~~-~- ·--~·,1" Sample No. Matrix• Sample Date 
. 1 -~ 

. ,; .• ,.Jlt,., ' • =t:? :<it ·, '\< · · ~\ · . 
U~,!i"l ~ t~--~ ,)ll:;;i. ~ . .. ~ ,; 

J11JT6 SOIL .:S-2..2--0(, /l{Q:).. I I - o' 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~UC,uished 13ter;J// Fuj- Datcmme J So-:> R;rt:ed By/Ston:d In Date/rune S'· 'ZZ- 01 These nwh iodic31e !hat unless lined out. ao•IYI" to be included wilh Strontium.J\9,90 - Tolol Sr s-.,.;1 

.<.-z:2 -o " : //,,/./,,,~,,./ /f,J.17-1}1 /L,tJ 
oo.nly•is fr.lction. S~s-M«wnl '"A L; ,,, I, ,,,r,Q 1-.-.' yO "- These morlo indicnte I.hot this is n oon-oruly>is used to properly romul COC form. SO-Sotuf 

Relinqui~d By/Removed From~ JI Dntc/I'imc Received !fytSlon:d In Dn1cmmc Cont.1ct Jo:m Kessner (or any questions. st-S1ud,e 
W • Wa,icr 

{I) Particle Size (Dry Sieve}- 0422; Moisture Content - 02216; TOC - 9060: pH (Soil)- 9045: OsOU 

Dote/Time Datc/I'ime A-=A1r 
Relinquished By/Removed From Received By/Stored rn Nitrogen by Kjeldahl - 351.2; Armionfa • 350.3; IC AnioM • 300.0; Petcent Solids DS•l>MnSolld., 

DlA°""" Uquid. 
T• Tluuc 

Relinqui,hed By/Removed From Dotc/I'imc Received By/Ston,d In Date/Time Wf• Wipc: 

~ llo"7-oi t.,,Uq1ri4 
v,.v~,cutim 

Relinqui,hed By/Removed From Da1emme Received By/Stored ID Dote/Time X•Olh<r 

Relinquished By/Removed From Date/Time Received By/Ston:d l'n Dote/Time 

LABORATORY Received By Title Onie/Time 

SECTION 

FIN~AMPLE Disposal Method Disposed By Dote/Time 

DIS~SITION 
...... 

BHI-Ell:·011 (08/29/2005) 



Washini?;ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Rc.os1.1so I Page 1 or 1 
Collector Como:mv Contact Teleohone No. Proiect Coordinator 

STAN KOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Dain Turnarouud 

Prolcct Dcsie:nalion Samolioe: Location SAF No. Air Quality L] 45 Days 
I 00 & 300 Arca Component or the RCBRA • Incremental So 116-N-3 RC-051 

Ice Chest No. Field Loebook No. I 
I 

COA Method of Shiumcnt 
EL-1596- 1 BESRAS6520 GROUND TRANSPORT 

• Sl.lioucd To Offsite Proocrtv No. Bill of Ladine/Air Bill No. 
CH2MHILL A0601SI SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 
Prcscn-ation 

Nunc None 

Type of Contaiucr 
GIP PIG 

Special Handling and/or Storage 

U.l"e pnge 3 for origi11nl maierial ro Corvallis for MIS preparation a11d No. of Containcr(s) 
I I 

nliq1w1ing. page I for radioannlyricnl Jractirm.r 10 Eberli111:. & page 2 1000g 4000g 
f"r c/11:miral rmniytirnl fro1•firm.r '" limn·ille. Volume r 

Sc:e item (J) in Soil Pl:1111 
Spcdol To;lic; ily 

SAMPLE ANALYSIS 
Jru1ru.c:tio11s. ASTME1963; 

SoilNc:U'Q«>c.lc 
To~;c ity 

ASTM E.2172 

Sample No. Matrix• Sample Dale Sample Time · --t:r-!t~·::~~:;:r :~.: ~ .. _:_:.~·~::· { ~~?!. -,~-~-~~~~~\/(: ~- i\i-~·:.::-:it:( ):· ~,/-.::·~: ... :_:,:?,(\ •.~;;;;;it:':~-·;~ ::i~:i~:;·-~~-:\/ .. ·. • •. ,, ;·::. ,,. 
.: · .. ~ . .. .. : 

:···:, ·· .. :.··:. ,,:,~• .. - .•. •, .. •' .. , 
J11JV2 SOIL 5 ... 7.,, "L-0~ 1·10·~ f I -/ 

CHAIN OF POSSESSION >')lgn/Print Names - SPECIAL INSTRUCTIONS Maui~• 

R1zlAi!hc
0

~vc~ From~ Da1cfTimc}7 / 0 rt·te~ffl;jh, · ?f)/fn11/i-/2 :/()( · Tiic,c m.vks indic•1e 1h.,1 unless lined oul, nnoly1es 10 be included wid, So·on1iu111-89,90 •· Tomi Sr 
S-So1I 

ti.I "l ~ / l~ /} o.n:tlysis (ruction. 5£• SN1mm1 o.- ,, h «/vv1.:', s . -2.2-c.r 
A _ TI1ese morl:! indicate that !his is• non-anal;v• is used lo properly form,t COC rornL so.s.-tkl 

RclinqJishcd Oy/Ren10vcd Fro~, I , Date/Time Reect By/Stored In I o.ul,!Timc /(30 Conlac:t Joan Kessner for •ny ques1ions. S1-SluJf t' 
W .- W,rtcr 

(I) Particle Size (Dry Sieve)- 0422; Moisture Con1cnl • D2216: TOC • 9060; pH (Soil)· 904S; O.c>il 

Dale/Tin,c Date/Time A• Atr Relinquished Ily/Rc1110ved From Received By/Slored In Nitrogen by Kje ld•hl - JSl.2; Ammonia - 350.3; IC Anions - 300.0; Perce nt Solids DS• On.w11 S..iidt 
DuDNrn1.Jq11ldf: 

Dnte/Timc t'•Twuc 
Relinquished Ily/Ren1ovcd From Datcffitne Received By/Slored In \Vl•Wipt 

La:U1.JW 

Relinquished By/Removed f-'rom o.,1c/Time Received By/S(ored In D~1c/Time 1:,(:,.-, 00, -os- \'• Vc, rUilk'II . 

Xr.0 1P1rt 

Relinquished lly/Rcn10ved f-'ro n, Dale/Time Received By/Stored !11 Date/Time 

LABORATORY Rccci\'Cd lly Title DatcfTln,e 

SECTION 

FI~~SAMPLE Di.,posnl Method Disposed By Dille/lin,e 

DI OSITION 

BHl-!¥·011 (08/29/2005) 



I- IZ"J. 1 
Washiniton Closure Hanford CHAIN OFCUSTOOY/SAMPLE ANALYSIS REQUEST RC-051-210 !Page 1 of 1 

lcollcctor Comoanv Contact Teleobone No. Project Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

Proiect Desienation Samoline Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So 600-23 RC-051 

Ice Chest No. Field Loe.book No. I COA Method of Sbiomcnt 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To Offsite Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A060!51 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None NC1nc 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

U,re page 3 for original 111a1eria/ IO Corvallis/or MIS preparation and No. of Container(s) 
I I 

aliq11mi11g, page I Jo,· rodioa110/yricalfracrim1s to Eberline, & page 2 
for chemical 011aly1iralfrac1ion.110 Lio11vi/le. Volume 

tOOOg 4-000g 

Sec hem ( I) in SoilPl:ml 
Spcclol Todoiy 

SAMPLE ANALYSIS 
J m trVct ions.. ASTM E1963: 

Soil Ncm:>1ode 
To,ticl1y 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time tt,~mt~t ~~~./lt~it~ ;{~f:J.ltli-fi tt~t~~l -~~t {:~;4}~·)1ti. 
~ "=~;iF'1•,.-. • ~~- • it~0}~i~ ti~{itt:}~.f {t~j(\:::;fJ~: ~~~:~·~;:.~ ~-1~:f.t? ~~()Ji~ifrfi{ 

J11 K22 SOIL ~ -23-0¥' L~oo I I .- I 

CHAIN OF POSSESSION //40-.z; Sign/Print Names SPECIAL INSTRUCTIONS Mntrix • 

Rcli?9U7~~ 
Da1c/Time ~ R:ij:cd By/Stored In D01c/Timc S· Z.</-CI,. These m.\rks indicate that unless tined out, nnalylcs lo be included wilh Strontium-89.90 •· Total Sr 

S=Soil -ro 11//)...... s--z~-co "~ ,,;, A ,I ll. ,_/ ('i.:J.?M I.ti/ I /"2'.~I 
011:1lysis fr:,cticn. S£-Sftjl..-fll 

•- These m.vks indicate that !his is a non-•Mly>i• used to properly forn1:1l COC form. S0-Salid 

Relinquishid Uy/Removed l'ro111 /JI o&te/fimc Received Jfy/Stored In Dntc/Time Contact Joan Kessner for any questions. S'l~Shad,c 
W • W:1.kr 

(I) P:utiele Size (Dry Sieve) - D422; Mois1ure Content - 02216; TOC • 9060; pH (Soil)· 9045; ~Oil 

Dau,rrime Date/Time A•Alr 
Relinquished By/Removed from Received By/S1ored In Nitrogen by Kjeldahl . 351.2; Ammonia• 350.3; IC Anions• 30().0; Percent Sotids DSs DNmSdidl 

D~DNn, l.iqutdi 
T• Tittuc 

Relinquished By/Removed l'rnm Date/Time Received By/Stortd In Date/Time 'Ml=W1pt 

b"- 16,)r., o C:. 1..-UQUJ~ 
V•Vi~~ IMIID 

Relinquished Uy/Removed From Dale/Time Received By/S1ored In Datemme XcOthcr 

Relinquished Uy/Removed l'rom Dote/Time Received By/Stored In Datc:trlme ... 

LADORA TORY Recei ved By Title D:ne/Timc 

SECTION 

FINA~<;AMPLE 
DISJffiSITION 

Disposal Method Disposed By D.1ccn'imc 

1'.J 
BHl·EEj·011 (08129/2005) 



Wasbin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-98 · I Pace l of 1 
Colkctor Comnanv Contact Teleohone No. Pro.iect Coordinator 

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER. JR Price Code SL Data Turnaround 

Proicct Desieoation Samnli02 Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - lncremenllll So UPPER RIPARIAN #11 RC-OSI 

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

Shinned To omite Proncrtv. No. Bill of Ladin2/Air Dill No. 
CH2MHILL A0601Sl SEEOSPC -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Stor age 
I I 

Ust! page 3 for origi,10/ material lo Corvallis for MIS preporotion and No. of Container(s) 
aliqu0Ji11g, page 1 for radioa11alytical frac1io1,s to Eberli11e, & page 2 

Volume 
1000g 4000g 

for ch,;mica/ a,10/yticolfractio11s to Lio11villt!. 

Su i1cm ( l)in SoU Planr 
Special To:x:ichy 

lnsuuc1ions. ASTME 1963: 
SAMPLE ANALYSIS So~N,molO<le 

Toxkity 
ASTME2172 

Sample No. Malrix • Sample Date Sample Time ~;ij;~~t~ tP,21:~j~ t;~~}l1~J~ ~;~{i1;~1 ~~~14~~t;~ ~~~~~?:;r{;\:.:~~ {~~i.::~:;~~~~/ ~~;.xti=~ t~:~;t1i~:~~ i-:~t~i1!-l7f 
J11JH7 SOIL 'S - 2. Ci -u"y; \ \ s q \ I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~oqui~~li~ 
Date/Ti~ 6 ~ ) 0 Received By/S10red In Oatc/Time S-- J.,-Cf,, ' These marks indicate thnt unless lined ou~ anal~• to be included with Scrontium-89,90 -- Toral Sr 

S=-S.0..1 

;.{lp.,~- 1/ I / ._ , / IJ,.J/-,14,f nu, 
Z1J1aty.s lt fn,ctlon. 1 

SE.=So.hmau 11,,,, ,, In """'11Y1 <'-:>, o ()tr. ,,,,, : a-, 
A- 1bese marks indlca1e that \his is • non-onal:r.iis used to properly ro=t COC form. so-5ol id 

RelinqGished By/Removcd-Fronll f-. Date/Time Received1ly/Slored In Dote/Time Contact JOJ!n Kcssoer for ony questions. Sl• SludJc 
W • Willl' 

(I) Porticlc Size (Dry Sieve) . D422; Moistun: Content· D2216; TOC • 9060; pH (Soil) · 9045; 0-.0il 

Date/Time Dau:/Iime AeAlr 
Rctinquishcd By/Removed From : Received By/Stored In Nitrogen by Kjeld:>hl . 351.2; Arnmoni• - 350.3; IC Anions - 300.0 ; Percent Solids OS :tO,vmS.lllds 

I DJ..-Orwn Uqu111f 

Date/Time 
T•Tiuw 

Retinquishcd By/Removed From DaWTime Received By/Stored In Wf• W,p,a .. 
6'1-1 (,o"7 - 07 IAUqu ld 

V•V~ ta11ca 

Relinquished By/Removed From Dotc!/I'ime Received By/Stored In Dalcrrime X• Olhd' 

Relinquished By/Removed From Dale/rime Received By/Sund In Dale/Time 

LABORATORY Rcccivcd By Tille Dntefflme 

SECTION 

FINAµ AMPLE Disposal Method Disposed By Dnterrimc 

DIS~ ITION 

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



FtS--53 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 !Page l or l 

:ollcctor 
STANKOVICH, M . 

Comcanv Contact 
JOAN KE'.SSNER 

Telecbone No. 
375-4688 

Project Coordinator 
KESSNER, JH Price Code SL 

Air Quality O 

Data Turnaround 

'roicct Desi1m11lion 
JOO & 300 Area Component of the RCBRA • fncremenlal So 

Samclin2 Location 
BORROW PIT 24 

SAFNo. 
RC-051 

45 Days 

ce Chest No. 

ihinccd To 
CH2MHfLL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage . 

Field LoebookNo. 
EL-1596-1 

Offslte Proccrtv No. 
A06015I 

Preservation 

Type of Container 

Use page 3 for;0rigi110/ material to Corvafli.rfor MIS preparation a11d 
aliq11oti11g, page I for radioa11aly1ical frac1io11s 10 Eberline, &page 2 
for chemical a11alyrical fractions to Uo11ville. 

No. of Container(s) 

Volume 

.. 

SAMPLE ANALYSIS 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

Su i<ctn (I) in Soil Pion, 
Spcci~i . Toxicity 

Instn.1c:tioris. ASTME1963: 
Soil Nematode 

To~icily 
AS'TME2172 

Sample No. Matrix• Sample Date Sample Time *·" . 
J11K16 SOIL 1.53 3 ' 

Method of Shicmcnt 
GROUND TRANSPORT 

Ilill of Ladine/Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION · Sign/Print.Names ' SPECIAL INSTRUCTIONS··· · · ·· · ·· · · · ··· · · -· ·· ·· ·· ·· · 
-t-{J'_;;. :..:.::~,o/.:.:..:...::~~:..:....:...::. :.=F:=:.=.::.::..::..;_ __ D_•_tc/T_l_n_-,r-=-~-..,,,-,,-<:-,,111,,~,

1
.....:t_•.::ed~. :..ey:..,s-,-0 "'rc'""u-1o-, -//_ /, ____ "".D:-,-,c-rr~,--S";,r-:-_,-;~~--=-«:;:;ii • These m.irks indicMe thot unleu lined out. analytcs 10 be included wilh S irontium-89.90 •· To1nl Sr 

u,shed B /Re ved· rom • ~ J CJ.J 1, /' 1 • "°' ' <"I:,, ( • 
' - . , , .,.-- n,., <l / ..- 1 1 , b. _, r_, ,,.., w1 • 1 ~, '"" ;inalysiJ rntttO!\. 

1...~'ftl:. 1-J·';!J.'£. 0 f!.I.L.li IIA1,a_AJ. l:.J02,' lv"'ll}::~•O~--~l...--'~-£.~L.:.'--.:2__J11!1..11ul::'-'~A.!.4'-...£..it.~~· A~"~
1 -~.,Hd::!.~-L.J(d,'~•.J.H':±.!.l!::,LL~--l A. The1e m.vla indiente thnt this is a non-nnalysis used 10 properly fonnat COC fom1. 

t · J " IR d r 1 'I j 0 :11c/Ti1rc Rece·,vcd e• JSto-d 1,, Date/Time Conlnct Jeon Kessner for any questions. elinqu!S()cd n y emovc .-'ltm o ,y,. '" 

telinquishcd By/RenlOvcd Fron, Da1e/Tinie Received By/Stored In Dale/Time 
( I) Pm;cJe Size (Dry Sieve) • D422: Moisture Content• D2216; TOC • 9060: pH (Soil) • 9045; 
Nitrogen by Kjeldahl . 351 .2; An1m0oia . 350.3; IC Anions • 300.0: Pcn:ent Solids 

telinq11ishcd By/Removed From 

tclir.quished By/Removed From 

tclinquished By/Removed From 

LABORATORY 
SECTION 

FINAL~AMPLE 
D1S P~'ITION 

Rece ived By 

Disposnl Method 

aHJ-EE-611 (08/29/2005) 

0:11crfi1ne 

Da1dTime 

Dute/Tinic 

Received By/Stored ln 

Received By/Stated In 

Received By/Stored In 

Date/Time 

Date/Time 
,r 

D~te/Time 

Title D,ucnimc: 

Disposed By Ootcnimc 

_,_ I 

Matnx •····· 

s.s ... , 
SE.: Sf\11,.._,,, 

SOsS..•1d 
$1-ShaJ,c: 
W • \\':,1:~ 

0-0.I 
A • Atr 

OS• Ot-uinS. .. lilJ 
Ol.aOnu,, L111unh 
T•"tiuvc 
Wta Wjr,r 

La ...... ~ 

X•Olhff 



. . . ·-··- ·-· \="l8S9, 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-264 !Page l of l 

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

:Proiect De.sienation Samoline Location SAFNo. Air Quality • 45 Days 
JOO & 300 Are:i Compoaent of the RCBRA - Incremental So VERNITA UPRIVER ON SOlITH SIDE RC-051 

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

ShioDed To Otrsite Prooertv No. Bill of Ladioe/Air Bill No. I 

CH2MHILL A060151 SEEOSPC 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type or Container 
GIP PIG 

Special Handling and/OJ Storage 
I I 

Use page 3 for origi11al material to Corvallis for MIS prt!paratio11 and No. of Container(s) 
aliq1w1i11g, page 1 Jar radiaa11aly1ical Jrac1io11s to Eberline, & page 2 1000g 4000g 
far cl,emica{ a11aly1icalfrac1ia11s to lion ville. Volume 

See i1cm (I) in SoilPl:int 
Sp«ioJ To,r:icity 

lnstrui:tloru. ASTMEl963; 
SAMPLE ANALYSIS Soll Ncmotod< 

To.<i<ily 
ASThl Elin 

~---~ ~~ ~~ ~ --~p~ ~f~~~ ~~'.l.·'':~·,x~ ~t%;~~ .~~~m Sample No. Matrix• Sample Dale Sample Time i~~~- ' : . d -i'!t.;; *~{:;fi, ~c~ • ~ ••• Iii -~ - ~ . . ..,, _ . ' <I\ . 

J11K79 SOIL "5--30-0(- \Y. ?x) I I --

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mattiit + 

l~s~~it79-lVV?o Daieffime 14 ~.:::, ReceivedBy/Slored Ill j . Dote/Time ~--:;c,~ These mnrks indica1c lhat unless lined ou~ analyte.s 10 be included wi1h Slrontium-89,90 -· To1al Sr 
S-Sotl s- 3," -c) (,c ,o,.. ·~ A LL,/)..;., t'.H1.,l'I\ \•HU... I tl'.4."i 

onalysis fr:icuon. SE=ScdtnlO\I 
•- These marks indiCAle lhat this is a non-analysis u,ed lo properly fom,at COC form. SO-..solid 

Rclin,.,Gished By/Removed !from 6 / Dn1e/Time Received a&Js1orcd Ill Date/Time Cont2e1 Joan Kenner for any questions. SI-Sludtt 
w.w.,cr 

(I) Particle Size (Dry Sieve)- D422; Moislllrc Cootcnt • D2216; roe• 9060; pH (Soil)• 9045; O-Oil 

Dale/Time A•Alr Relinquished By/Removed From Doteffime Received By/Stored In Nitrogen by Kjeldonl • 351.2; Ammonio • 350.3; IC Anions - 300.0; Pen:en1 Solids DS• On,m Sdkb 

OLaON1nUqvldl 
T•Ti&NC 

Relinquished By!Ref110Ved From Datc/Time Received By/S19rcd In Dale/Time WlaWTpr 

?k,-/(.<>7 '01 LaU~~ 
V•Vctdol ion 

Relinquished By/Removed From Dote/Time Received By/Stored lo Date/Time X•O lhg-

Relinquished Dy/Removed From 0~1e/Time ~eccivcd By/Stored In Dole/Time 

LADORA TORY Received By Tille Date/Time 

SECTION 

FINAµAMPLE Disposal Method Disposed By D01cmmc 

DIS~SITION 
UI 

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



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 !Page l of l 
Collector 

STANKOVICH, M. 

IProiect Desienation 
I 00 & 300 Ar~ Component of the RCBRA • lncremeotal So 

Ice Chest No. 

Shinned To 
CH2MHI1..L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Com1>anv Contact 
JOAN KESSNER 

Samolim; Location 
BORROWPIT9 

Field Lo2book No. 
EL-1S96-1 

OITslte Prooertv No. 
A060ISI 

Preservation 

Type of Container 

Use page 3 for original material ra Corvallis far MIS prepara1io11 and 
aliq11oti11g, page J for radioanafytical fractio11s to Ebtrli11e, J, page 2 
for ch,unlcal analyticalfractio11s to Lion ville. 

No. of Cont.a.incr(s) 

Volume 

SAMPLE ANALYSIS 

Tcle1>honc No. 
375-4688 

None 

GIP 

1 

1000g 

I COA 
BESRAS6520 

None 

PIG 

l 

4000g 

Seeh,m(I) in Soil Pl111t 
Special ToDCity 

lmuvctiont. ASTMEl963; 
S,,il NemllOde 

Toxicity 
ASTME2172 

Project Coordinator 
KESSNER,JH 

SAFNo. 
RC-OSI 

Price Code SL 

Air Quality D 

Method of Sbioment 
GROUND TRANSPORT 

Bill of Ladhu!/Air BIU No. 
SEEOSPC 

Data Turnaround 

-45 Days 

Sample No. Ma1rix • Sample D•te Sample T1·me ~ ·· :it'~ii'!r,i ~~ ~~~_; •~~ '!(~~~ • --~ . · .. , .. ,-~';!! ~~'"""" 
• ~~ ~ ~~.M ~~~ ~"lA'"t•..~ ~~~ ~ . .. ~ .... ~~v .... ~i;..~ 

J11JY8 SOIL 5 - 3~ --di.a I-, 2.-,,Ct I I _._. I L----------....j. _______ --1.__::::.._.;::;..;;_ _ __,J=.+...Jt.-:.....;;:........:..._,1.-_...L._4--...L. __ 4-___ -+-___ 4-___ -l-___ ......j. ___ -+ ___ ....... ___ """""~----i 

........ _c_HA_IN_O_F_P_O_S:..;S_E...;.S_SI_O_N _________ S_i=-gn/Prin __ • _t_N_a.m_es _________ ---1 SPECIAL INSTRUCTIONS 
R~isbedl~ei} (~0 ___ Dawfime / 7 32, Rccciv~d By/Stored In 'J Date/lime S--:3"c?·~ • These marks indicate that unleu lined out, analytes to be included with Strootium-89,90 •• Total Sr 

, -- r-;-:-,., ~ ._ "' - , /l J / 1 J analysis fraction. 
• 

1
,,., • r / r ·v 4.V J ~ --<JJ-0 (., "'-¥&'- - - c.H-Z/<1. 1-/lLi I [?i«::, ~- These marb indicate that this is a oon•aoaJysls wed 10 properly format COC fonn. -v V -·1v ,..J.. . 

Rclioqwshcd By/Removed From ....,. Date/Time Received J:JY/Stored In Date/Tune Con1actJoa11 Kessner for any questions. 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY Received By 

SECTION 

FlN~SAMPLE Disposo! Method 

DIS~SITION 

BHl·E~:011 (08/29/2005) 

D:lte/Time Received By/Stored In 

Received By/Stored In 

Datc/l"une Received By/Stored In 

D<lle/Time !Received By/Stored In 

Date/Time 

Date/Time 

Date/Time 

Datc/fonc 

Title 

(I) Particle Size (Dry Sieve) - D422; Moimue Content· D2216; TOC • 9060; pH (Soil)· 9045; 
Nitrogen by Kjeldahl • 3Sl.2; Ammonia• 350.3; IC Anions• 300.0; Percent Solids 

tf;s-/i,o7- ID . 

Da1'!ffime 

Disposed By 

Matrix• 

s-s.u 
SE,.!Soimcm 

S°'5dld 
Sl.11Slud10 
W•Watcr 
0.011 
..\•Air 
OS•On,m Sdldf. 
DL,,,Orum Uquldl 
T•TIUUiie. 
Wl•Wlpe 
t.-Uqu/d 
V•VcjcUIICII 

""°'"" 



1::: I 00 I 
Washington Closure Hanford CHAIN OF CUSTODY/SAI\.1PLE ANALYSIS REQUEST RC-051-168 !Pase 1 of 1 

Collector 
STANKOVICH, M. 

Comoanv Contact 
JOAN KESSNER 

Tcleohone No. 
37.5-4688 

Proicct Coordinator 
KESSNER,JH Price Code SL 

Air Quality O 

Data Turnaround 

Proiccl Dcsitmation 
I 00 & 300 Arca Component of the RCl3RA - Incremental So 

Samollne Location 
300-44/618-4 

SAFNo. 
RC-0.51 

45 Days 

Ice Chest No. 

Shioocd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EL-1.596-1 

Offsite Prooertv No. 
A060151 

Preservation 

Type of Container 

(I.Te page 3Jnr original material 10 Con•alli.rfor MIS preparation and 
aliq11a1i11g, page J for radioa11aly1ical fral'tirms 10 Eberli111:, & page 2 
Jo,. chemical analytical fral"liol/S Jo Urmville. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J11JX0 SOIL / .~-~ 

None 

GIP 

1 

1000g 

I COA 
BESRASG.520 

Nl11>t' 

PIG 

I 

4000g 

Scci1cm(l)in Soil Pl..,, 
Spcclol To~i\.i(y 

IMrtui:li('lru. ASTM £1963: 
SniJ Nctn:Jll\!Jt: 

Toxicity 
ASTM E.2172 

I I 

Method of Shioment 
GROUND TRANSPORT 

Bill of Ladiue/ Air Dill No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
Relinquished ByytRJ;IYlO~"m - Dnic/Time J 3.3::::) Rcccivcdd ;gx; Stored In Datcffimc c., ·S--Ov These marks indie•tc u,01 unless Uned 0111, •nolytes 10 be included wilh Sironrium-89,90 - Toro! S_r 
-.;.;,:.~y . /7 /.l!: ---,1 ,1 7 .1A __ r / £,,, / /. ~ .,_nnnlysls fraction. 

U~:::;2.1...J t' , h~t:._e, r.,~~~-L· LJ"i·,1._ .J_J.__.~N..Jt:. l/l!£J7',L~ ;_2::-::·...::!-~-r:SEl-/'=::1.-...fJ.JC!;'-'~ ''~ ··•lC....Ai:l:.:1.1/,~,1,,Y,T,~'•lt.l</1 /z.-1·~ t"W-1:u:~I fl::!.!:IUr:L.-1.1:!c..ll·:c.;i•~ ,._ 1bcse mocks indiente U\:11 this i1 a non-analysil wed to properly (om~u COC form. 
ReUoqu~d By/Removed r ... om V _,,. u t:l..1crlime Received By/Stored In Daterrime Contact Joan Kenner for nny qumions. 

Relinquished By/Removed Fron, 

Relinquished By/Removed Fron, 

Relinquished By/Removed From 

Relinquished By/Rc111ovcd From 

LADORA TORY Received By 

SECTION 

F~ SAMPLE Dlsposol Method 

D~OSITION 

BHl-~E-011 (08/2912005) 

Daletrin-.c Received By/Slon:d In 

D:itc/Tin>c Received By/Stored In 

D:itc/Timc Received By/Stored In 

Dote/fin-.: Received By/Stcnd In 

Datetrimc 

Datcffime 

Datcrrirnc 

Dntcmmc 

TiUe 

(I) Particle Size (Dry Sieve)- D422; Moisture Content• D2216; TOC • 90GO; pH (Soil)· 9045; 
Nitrogen by Kjeldahl - 35_1.2: A1nmonia • 350.3; IC Anions• 300.0; Percent Solids 

1,&ib07 - I ( 

Dnte/Timc 

Disposed B:, Date/Time 

Matrix• 

s-s,111 
.SE-ScJitr.911 

SChSc.oliJ 
SI.S\uJ1e 
WsWitct 

0_•011 
A•A1r 

--

DS•Dr'um SollJ, 
Ot..-0Nn1 U'f'"JJ 
T:aTluuc 
\\'h1\Virr 
1.<1..,qu;J 
VaYc,c121k:11 
X-.Ollk'r 



Table 2: Bluegrass Chronic Test_ Results for Washington Closure Hanford 

E, statistically significant difference from lab control by use of Equal Variance I Two-Sample Test 

ns Indicates a non stalisticalty significant result; 5, indicates statistically significant at alpha (p) = 0.05; -, indicates no statistical lest performed. 

Average Average 
Bluegrass Significantly Sgniricant/y Significantly Above Significantly Above Slgnlficantly 

Lab 10: 
14 day different Bluegrass different Bluegrass different Ground different Ground different Average Root 

Sample Number: Germination compared to Average compared lo Average Root compared to Shoot Mass compared to Shoot Mass compared to Mass 
Endpoint LabConlron stem Height Lab Control? Length Lab Control? IWelJ Lab Control? 10,y) Lab Conltol? (Wet) 

1%1 1mm1 lmml l mnl 1mn1 ,_, 
Tests Initialed on June 7 2006 

Laboratory Control 96 - 77.8 -- 103.0 - 24.4 -- 4.41 - 18.7 

BG1607-01 J11K10 96 ns 65.8 Es 66 .6 Es 16.5 Es 2.70 Es 16.1 

BG1607-02 J11 K04 92 ns 68.6 ns 72.4 Es 19.3 ns 3.01 Es 22.0 

BG1607-03 J11 K97 60 E s 42.0 Es 41 .2 Es 9.4 Es 1.49 Es 5.4 

BG1607-04 J11JT6 76 Es 54.5 Es 41 .4 Es 10.8 Es 1.50 Es 10.7 

BG1607-05 J11JV2 44 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 Es 1.53 Es 10.9 

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

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

BG1607-09 J11K79 88 ns 61 .3 Es 54.7 Es 14.0 Es 1.92 Es 11 .7 

BG1607-10 J11JY8 80 ns 63.1 Es 73.0 E s 13.8 Es 2.34 Es 10.0 

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

Average Average 
Significantly Signlrlcantly Total Mass Significantly Total Mass Significantly 

different Average Root diUerent (Shoots+ different (Shoots+ ditferent 
compared to Mass compared to Roots) compared to Roots) compared to 
Lab Cont,ol? (O,y) Lab Control? (Wei) Lab Control? (0,yl Lab Conlrol? ,_ , ,_ , 

l=I 

-- 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 E s 21 .5 Es 2.03 Es 

ns 0.47 Es 34.6 ns 2.71 Es 
Es 0.84 ns 22 .5 E s 2.37 Es 

Es 0.45 E s 26.8 Es 2.21 Es 

Es 0.50 E s 25 .0 Es 2.78 Es 

Es 0.73 Es 25.8 E s 2.65 Es 

Es 0.57 Es 23 .8 E s 2.91 Es 

Es 0.84 E s 31.4 Es 3.42 Es 




