
O 69876 

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

RCBRA - Incremental Soil Sampling 
FINAL DATA PACKAGE 

COMPLETE COPY OF DATA PACKAGE TO: 

Jill Thomson H0-23 

Jeanette Duncan H9-02 

COMMENTS: 

SDG E2748 SAF-RC-051 

NB 6/5/06 
INITIAU DATE 

NB 6/5/06 
INITIAUDATE 

Rad only X Chem only Rad & Chem 

X Complete Partial 

Waste Site: 600-131 

l~~~~!I 
EDMC 



BIOASSA Y REPORT 
CHRONIC SCREENING BIO ASSAYS 

. Conducted April 5 through May 8, 2006 

Prepared for 

ELR CONSULTING, INC. 
WASHINGTON CLOSURE HANFORD 

Prepared by 

CH2MHIT.L 
2300 NW Walnut Boulevard 

Corvallis, Oregon 97330 

May 25, 2006 
Lab 1.D. Nos. BG1542-01A, -02A, -03A, and -08A 

And BG1566-01 thru 05 
SDG Number BG1566 and BG1542A 

- 1 -



CONTENTS 

Page 
Section 

INTRODUCTION ...................................................................... .............................................. 3 

MEI'HODS AND MA'TERIAI...S ........................... ...................... ...... .... .................................. 3 
l'EST METHODS ........................................................................................................ 3 
TEST ORGANISMS ................................ ... ........... ................... ...................... ............ 3 
CONTROL SOIL .............. ................................ .......................... ............... ............. ...... 3 
IIYDRATIONWATER ..... ............................ ........... ................................................... 3 
TEST CONCENTRATIONS.............. ......... ................................................................ 3 
SAMPLE COI.l.ECTION ....... .......... ........... . ... .................... ... ....... ...... ................ ........ 4 
SAMPLE CROSS-REFERENCE TABLE .................................................................. 4 
SAMPLE PREPARATION ... ............... ..... ............ ......... .... ................... ... . ..... ............. 4 
l'EST INITIATION ......... ............................................................................................. 5 
l'EST MONITORING ......... ....... ... ................ ...... ....... .. .... ............ .. ... . ..... .............. ...... 5 
WATERING SCIIEDULE ............................................................................................ 5 
'JEST TERMIN"ATION ............................ .............................................. ..................... 6 
DATA ANALYSIS .......................... ............................................................................ 7 

RESULTS AND DISCUSSION.............................. ... ... ......... .... ..... ........................................ 8 
CHRONIC RESULTS ....... ........ ........ ... ........... .... ............ .... ........ ... . ........ . ............. ...... 8 
CERTIFICATION STA1EMENf ............................................................................. 10 

APPENDIXA. RAWDATASHEEfS 
APPENDIX B. CHAIN OF CUSTODY 

-2-



INTRODUCTION 

CH2M lllLL conducted chronic screening bioassay tests using the Sandberg bluegrass (Paa 
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure 
Hanford, Richland, Washington. The tests were conducted from April 5 through May 8, 
2006. 

l\.1ETHODS AND MATERIALS 

TEST l\.1ETHODS 

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, gennination, and growth phases of the test as 
prescribed by the ASTM protocol. 

CONTROL SOIL 

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70 
percent by weight), kao1in 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 Mil1i-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 sub 
irrigation. 

TEST CONCENTRATIONS 

The concentration tested in the bluegrass tests was 100 percent test soil with control soil 
alone for the lab 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 
gennination, test chambers were thinned to a maximum five seedlings per replicate. 
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SAMPLE COLLECTION 

Individual soil samples used during the testing were collected between October 31 , 2005, and 
December 6, 2005, for the SDG number BG1542 and March 21, 2006 through April 3, 2006, 
for SDG number BG1566. The samples were stored in the dark at 4°C until the initiation of 
the ·initiation of the tests. 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. The SDG 1542 samples were repeat tests from an earlier batch of tests due to a 
laboratory error on the test endpoint. 

Table 1 
Sample Cross-Reference 

Client ID Sample Sample Bluegrass test Analytical 
Date Location SDG LabSDG 

J10DW4A 10/31/2005 600-131 BG1542-01A E2748 

J10DV4A 11/08/2005 PIT23 BG1542-02A E2801 

J10DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A E2831 

J10Ll5A 11/28/2005 Riparin Low-Site #10 BG1542-08A E2897 
Downriver 100-D 

JllJB8 03/21/2006 100-K RIP ARIAN #5 BG1566-01 F1399 

Jl1JB7 03/26/2006 100-K RIP ARIAN #4 BG1566-02 F1421 

Jl1JH5 03/28/2006 100-H RIP ARIAN #8 BG1566-03 F1438 

J11JH8 04/03/2006 UPPER RIP ARIAN #12 BG1566-04 F1470 

JllJH4 04/03/2006 100-F RIPARIAN #7 BG1566-05 F1471 

SAMPLE PREPARATION 

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

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth 
of 1 ½ times the seeds diameter (approximately 2 millimeters) and covered gently. A small 
amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received 
moisture. 

TEST MONITORING 

According to information provided by Native Grass Seed (seed supplier), germination should 
take place between 14 and 28 days. The number of seeds in each test chamber that had 
germinated was recorded on days 12, 14, 16, 19, 21, and 23. Germination was determined to 
have occurred on day 19. 

Observations of the shoot appearance were recorded 7 days after germination (26 days after 
planting). The number of germinated seeds in each test chamber was also recorded. 
Chambers that had more than five germinated seeds had shoots removed to prevent 
overcrowding. These test chambers were thinned to five seedJings each. 

Soil pH was taken at test initiation and termination by placing a subsample of soil into a 
specimen cup, adding hydration water, and mixing prior to the pH measurement. 

WATERING SCHEDULE 

Test chambers were hydrated via subirrigation with deionized water prior to test initiation 
and daily thereafter for the first 3 days via subirrigation. Test sediments were hydrated by 
placing the all test chambers of the same test concentration into a hydration chamber 
containing deionized water and allowing the water to percolate into the bottom of the 
chamber. Hydration chambers were kept full during this period. 

On Day 4, the water was removed from the hydration chambers and the test chambers 
allowed to drain. 

Starting on Day 5, test soils were supplemented with nutrients by the use of half strength 
Hoagland's solution delivered via subirrigation. Hydration chambers were kept filled for 24 
hours, then empty for 24 hours. 
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TEST TERMINATION 

T~sts were terminated 14 days post germination (33 days 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 desiccator for a minimum of 2 hours and weighed to determine dry weight. 

The wet and dry weight for the roots were obtained following the same procedure as 
described above. 
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DA TA 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 harvested) 

• Average Above Ground Shoot Mass (Dry) 

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

• Average Root Mass (Wet) 

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

• Average Root Mass (Dry) 

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

• Average Total Mass (Wet) 

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

• Average Total Mass (Dry) 

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

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

divided by the number of seedlings harvested) 

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

divided by the number of seedlings harvested) 

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

RESULTS AND DISCUSSION 

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

The results for sample J10DW4 indicated a statistically significant reduction in average stem 
(shoot) 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 J10DV4 indicated a statistically significant reduction in 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 J10DT8 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, and average root mass (wet) when compared to the 
laboratory control. 

The results for sample J101J5 indicated a statistically significant reduction in average stem 
(shoot) 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. 

The results for sample J10JB8 indicated a statistically significant reduction in average stem 
(shoot) height and average root length when compared to the laboratory control. 

The results for sample J10JB7 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), and average 
above ground shoot mass (dry) when compared to the laboratory control. 

The results for sample J10JH5 indicated no statistically significant reduction when compared 
to the laboratory control. 

The results for sample Jl0JH8 indicated a statistically significant reduction in average stem 
(shoot) height and average root length when compared to the laboratory control. 

The results for sample J10JH4 indicated no statistically significant reduction when compared 
to the laboratory control. 
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CERTIFICATION STATE:MENT 

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

::;x 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 11-2434-8476 Test Type: 
Start Date: 08Apr-06 Protocol: 

Ending Date: 08 May-06 Oil Water: 
Setup Date: 08 Apr-06 12:00 AM Brine: 

Comments: repeat test BG1542-01A 

Sample No: 18-1426-8954 Code: 
Sample Date: 31 Ocl-05 Material: 
Receive Date: Source: 
Sample Age: 159d Oh Station: 

Comments: J10DW4, E274801 

Comparison Summary 

Analysls Endpoint NOEL 

12-6975-8433 % Germination 100 

04-5480-9468 AG Average Dry Wt. < 100 

02-0518-1717 AG Average Height < 100 

15-0652-1713 AG Average Wet Wt. < 100 

05-265H!289 Root Average Dry Wt < 100 

00-9747-2708 Root Average Length < 100 

01-2129-3486 Root Average Wet WI. < 100 

14-2157-1016 Total Average Biomass Dry· < 100 

06-1880-7248 Total Average Biomass Wet < 100 

000-092-101-1 

Plant Chronic test 
ASTM E1963-02 (2002) 

B1542-01 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 

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

100 NIA 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

15 May-061:11 PM 

09-6405-2832/B 154201 psA Test Link: 

CH2M Hill I 
Duration: 30d Oh 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
27.99% Wilcoxon Rank Sum Two-Sample 

30.89% Equal Variance t Two-Sample 

22.72% Equal Variance t TWC>-Sample 

30.51% Equal Variance t TWC>-Sample 

33.67% Equal Variance t TWCrSample 

25.28% Equal Variance t Two-Sample 

34.20% Equal Variance t Two-Sample 

31.34% Equal Variance t Two-Sample 

30.61% Equal Variance t Twl>Sample 
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CETIS Test Summary 
% Germination Summary 

Conc-•t. Control Type Reps Mean Minimum 
0 Artificial SoiVS 5 0.84000 0.60000 

100 5 0.88000 0.60000 

AG Average Dry Wt. Summary 

Cone-0/e Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.96040 2.05668 

100 5 2.70991 2.03800 

AG Average Height Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.947 15.2 

100 5 13.02 10.8 

AG Average Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 29.605 12.833 

100 5 15.126 10.206 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 1.61720 0.64667 

100 5 0.94703 0.66400 

Root Average Length Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 21 .227 13.333 

100 5 11 .487 8,5 

Root Average Wet Wt. Summary 

Cone-o/e Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 36.878 13.317 

100 5 10.815 2.812 

Total Average Biomass Dry Wt. Summary 

Cone-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 6.57761 2.70335 

100 5 3.65694 2.70200 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoillS 5 66.484 26.150 

100 5 25.941 18.338 

000--092-101-1 

Maximum SE 
1.00000 0.09798 

1.00000 0.08000 

Maximum SE 
6.26333 0.75679 

3.92800 0.32563 

Maximum SE 

27 2.2136 

15 0.6756 

Maximum SE 
36.826 4.3456 

. 22.05 2.1690 

Maximum SE 

2.06331 0.25857 

1.41399 0.13741 

Maximum SE 

29 2.546 

16.333 1.3592 

Maximum SE 

46.99 6.1616 

18.633 2.8356 

Maximum SE 
8.32666 1.00853 

5.34199 0.45998 

Maximum SE 

82.77 10.452 

34.293 3.2461 

CETIS™ v1 .1.2revl 

.. 

Report Date: 

Test Link: 

SD CV 
0.21909 26.08% 

0.17889 20.33°A, 

SD CV 
1.69222 34.11% 

0.72814 26.87% 

SD CV 
4.9498 26.13% 

1.5106 11 .60% 

SD CV 

9.717 32.82,,. 

4.8501 32.07% 

SD CV 

0.57819 35.75% 

0.30727 32.45% 

SD CV 

5.693 26.82% 

3.0393 26.46% 

SD CV 

13.778 37.36% 

6.3406 58.63% 

SD CV 
2.25514 34.29% 

1.02854 28.13% 

SD CV 
23.370 35.15% 

7.2584 27.98°,(, 

Page 2 of 3 

15 May--06 1 :11 PM 
09-6405-2832/B 154201 psA 

-15 -
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CETIS Test Summary 
¾ Germination Detail 

Conc-•t. Control Type Rep 1 

0 Artllicial Soil/S 0.60000 

100 0.60000 

AG Average Dry Wt. Detail 

Conc-o/, Control Type Rep 1 

0 Artlficial Soil/$ 2.05668 

100 2.70001 

AG Average Height Detall 

Cone-"!. Control Jype Rep 1 

0 Artificial Soil/S 20.3333 

100 15 

AG Average Wet wt. Detail 

Cone-¾ Control Type Rep 1 

0 Artificial Soil/S 12.8333 

100 15.66 

Root Average Dry Wt. Detail 

Conc-o/. Control Type Rep 1 

0 Artlficial Soil/S 0.64667 

100 0.99666 

Root Average Length Detail 

Cone-% Control Type Rep 1 

0 Artificial Soil/S 13.3333 

100 16.3333 

Root Average Wet Wt. Detail 

Cone-¾ Control Type Rep 1 

0 Artificial Soil/S 13.3167 

100 18.6333 

Total Average Biomass Dry Wt. Detall 

Conc-0/4 Control Type Rep 1 

0 Artificial Soil/S 2.70335 

100 3.69666 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep 1 

0 Artlftdal Soil/S 26.1500 

100 34.2933 

000-092-101-1 

Rep2 Rep3 

1.00000 1.00000 

1.00000 0.80000 

Rep2 Rep3 

6.05200 5.26000 

2.58600 2.29752 

Rep2 Rep3 

16.8 15.2 

12.8 13.5 

Rep2 Rep3 

36.8260 31.748 

16.8920 10.8200 

Rep2 Rep3 

1.92800 1.52800 

0.98800 0.67252 

Rep2 Rep3 
23.4 20 

10.8 8.5 

Rep2 Rep3 

45.2540 36.3420 

15.6140 7.51752 

Rep2 Rep 3 

7.98000 6.78801 

3.57400 2.97003 

Rep2 Rep3 
82.0800 68.0900 

32.5060 18.3375 

Rep4 Reps 

0.60000 1.00000 

1.00000 1.00000 

Rep4 Reps 

626333 5.17000 

2.03800 3.92800 

Rep4 Rep5 
27 15.4 

10.8 13 

Rep4 Rep S 

-35.78 30.84 
10.206 22.05 

Rep4 Reps 

2.06331 1.92001 

0.66400 1.41399 

Rep4 Rep5 

29 20.4 

9.6 12.2 

Rep4 Reps 

46.99 42.488 

9.49799 2.81199 

Rep4 Reps 
8.32666 7.09000 

2.70200 5.34199 

Rep4 Rep S 
82.77 73.328 

19.704 24.862 

CETISlll v1.1 .2revl 

Report Date: 

Test Link: 

Page 3 of 3 

15 May-061 :11 PM 

0!}-6405-28321B154201 psA 
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CETIS Analysis Detail 
I Plant Chronic test 

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 28.5 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0048873 0.004887 1 

Error 0.4233652 0.052921 8 

Total 0.42825247 0.0578079 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution Shapiro-Wilk W 0.76085 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 3 

F Statistic P-Value 

0.09 0.76896 

Critical P-Value 

23.15450 0.71064 

0.00484 

Comparisons: 

Report Date: 

Analysls: 

Page 1 of 9 

15 May-06 1:11 PM 

12-6975-8433/B154201psA 

CH2M Hill I 
Date Analyzed Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.99% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decision (0.01) 

Equal Varfances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247 

100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Ory Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arllflcial Soll/Sedi 100 2.73162 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 12.66181 12.66181 1 

Error 13.57522 1.696902 8 

Total 26.2370281 14.358715 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.40119 

Distribution Shapiro-WIik W 0.86077 

Sample Link Control Link 

09-640~2832 09-640~2832 

~NOEL LOEL 

II <100 100 

P-Value MSD 

0.0129 1.53203 

F Statistic P-Value 

7.46 0.02578 

Crlllcal P•Value 

23.15450 0.13118 

0.07792 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061:11 PM 

04-5480-9468/B 154201 psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1, 1.2 

Toxic Units ChV PMSD 

N/A 30.89% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data transformed Data 

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

0 Artificial Soll/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 2.70991 2.03800 3.92800 0.72814 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Crltlcal 

Artificial Soil/Sedi 100 2.56075 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 87.81345 87.81345 1 

Error 107. 1316 13.39144 8 

Total 194.945 101 .20489 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.73659 

Distribution Shapiro-Wilk W 0.87674 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0168 4.30379 

F Statistic P-Value 

6.56 0.03361 

Critical P-Value 

23.15450 0.04108 

0.11969 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page3 of 9 

15May-061 :11 PM 

02-051 8-1717/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 22.72% 

Declslon{0.05) 

Significant Effect 

Declslon{0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 18.947 15.2 27 4.9498 

100 5 13.020 10.8 15 1.5106 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wl Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.98135 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Belween 524.166 524.166 1 
Error 471.7735 58.97168 8 

Total 995.939484 583.1377 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaHo F 4.01387 

Distribution Shapiro-Wilk W 0.85862 

Sample link Control Link 

0~05-2832 0~05-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0088 9.03149 

F Statistic P-Value 

8.89 0.01756 

Critical P-Value 

23.15450 0.20694 

0.07350 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-061 :11 PM 

15-0652-1713/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.51% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Oeclsion(0.01) 

Equal Variances 

Normal DlstribuHon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 5 29.605 12.833 36.826 9.717 

100 5 15.126 10.206 22.05 4.8501 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•% Statistic Crltlcal 

Artificial Soil/Sedi 100 2.28867 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.122802 1.122802 1 

Error 1.714854 0.214357 8 

Total 2.83765602 1.3371589 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.54078 

Distribution Shapiro-Wilk W 0.89450 

Sample Link Control Unk 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0257 0.54451 

F Statistic P-Value 

5.24 0.05137 

Critical P-Value 

23.15450 0.24827 

0.19044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15May-061:11 PM 

05-2651 -8289/8154201psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.67% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/1 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlficial Soll/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 0.94703 0.66400 1.41399 0.30727 
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CETIS Analysis Detail 
l Plant Chronic test 

Endpoint Analysis Type 
Rool Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltical 

Artificial Soll/Sedi 100 3.3748 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 237.169 237.169 1 

Error 166.5911 20.82389 8 

Total 403.760117 257.9929 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 3.50853 

Dlstrlbution Shapiro-Wilk W 0.96501 

Sample link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0049 5.36684 

F Statistic P-Value 
11 .39 0.00972 

Critical P-Value 
23.15450 0.25153 

0.84114 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:11 PM 

00-9747-270B/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 25.28% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 
Significant Effect 

Declsion(D.01) 
Equal Variances 

Normal Distr1bullon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 21 .227 13.333 29 5.693 

100 5 11.487 8.5 16.333 3.0393 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wei Wt. 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 3.84256 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1698.222 1698.222 1 

Error 920.1185 115.0148 8 

Total 2618.34033 1813.2366 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.72166 

Distribution Shapiro-Wilk W 0.86147 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0025 12.6129 

F Statistic P-Value 

14.77 0.00493 

Critical P-Value 

23.15450 0.16192 

0.07941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061 :11 PM 

01-2129-3486/8154201psA 

CH2M HIii I 
Version 

12 May-064:18 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 34 .20% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibullon 

Data Summary Original Data Transformed Data 

Conc-0
,', Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 36.878 13.317 46.99 13.778 

100 5 10.815 2.812 18.633 6.3406 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method All H Data Transform 

Equal Variance t TW<rSample C>T Un transformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.63486 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 
Between 21 .32578 21.32578 1 

Error 24.57421 3.071776 8 

Total 45.8999882 24.397555 9 

AAOVA Assumptions 

Attrlbute Test Statistic 

Variances Variance Ratio F 4.80730 

Distribution Shapiro-Wilk W 0.86949 

Sample Link Control Link 

09--6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0150 2.06126 

F Statistic P-Value 

6.94 0.02995 

Crltrcal P-Value 

23,15450 0.15749 

0.09860 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 8 of 9 

15 May-061 :11 PM 

14-2157-1016/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 31.34% 

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 6.57761 2.70335 8.32666 2.25514 

100 5 3.65694 2.70200 5.34199 1.02854 

Graphics 

1.0- 2.0- I • I 
t- O.t I • Q 

l .0- I 

j o.a- I 

1! 
I 

0.7 I 
0 

0.0, 
__________ .,. ___ 

ii~ 
----- ----- -.-

0.11-: I 

l Sj • I 

o.s -1.0- • I 
I 

:I I 

I O,+. I 

·2.0- I 

0.3 I 

: I 

0.2-: I 

•3,0- I 

0.1: 
I 
I 

o.o ~.: • I 

0 100 ·2.0 ·1.5 -1.D .(1.5 0.0 0.5 1.0 1.5 2.0 

Conc-'11, R.anklts 

-24-
000-092· 101-1 CETl$TII v1.1 .2revl Analyst: J,v- Approval:. __ _ 



Comparisons: Page 9 of 9 

CETIS Analysis Detail 
Report Date: 15 May-061 :11 PM 

Analysis: 06-1880-7248/B154201psA 

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

Total Average Biomass Wet Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CET1Sv1 .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 30.61% 

Group Comparisons 

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

Artificial Soil/Sedi 100 3.70456 1.85955 0.0030 20.3510 Significant Effect 

ANOVATable 

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

Between 4109.343 4109.343 1 13.72 0.00600 Significant Effect 

Error 2395.457 299.4322 8 

Total 6504.80005 4408.7749 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P•Value Declslon(0.01} 

Variances Variance Ratio F 10.36698 23.15450 0.04371 Equal Variances 

Distribution Shapiro-Wilk W 0.82350 0.02793 Nonnal 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 66.484 26.15 82.77 23.370 

100 5 25.941 18.338 34.293 7.2584 
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CETI S Test Summary 
I Plant Chronic test 

Test No; 08-3212-6496 Test Type: Plant Chronic test 

Start Date: 0SApr-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: 08 May-06 DilWater: 
Setup Date: 05 Apr-OS 12:00 AM Brine: 

Comments: repeal test BG 1542-02A 

Sample No: 07-3307-9513 Code: B1542-02 

Sample Date: 08 Nov-05 Material: Soil 

Receive Data: Source: Hanford 

Sample Age: 148d Oh Station: 

Comments: J10OV4, J10DV5, J10DV6, J10DV7, J10DV8. 
E280101 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 
17--0101--0218 0.4 Germination 100 > 100 NIA 
02-8316-6714 AG Average Dry Wt. < 100 100 NIA 
05-6576-1716 AG Average Height 100 > 100 NIA 
05-5626-0548 AG Average Wet Wt. < 100 100 NIA 
08-8042-9922 Root Average Dry Wt. < 100 100 NIA 
11-7289-0458 Root Average Length < 100 100 NIA 

14-7987--0099 Root Average Wet Wt. < 100 100 NIA 

10--0039-0007 Total Average Biomass Dry < 100 100 NIA 

00-8511-1875 Total Average Biomass Wet < 100 100 NIA 

000-092-101-1 CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 
15 May-06 1 :17 PM 

02-2678-4041/B 154202psA Test Link: 

CH2M Hill I 
Duration: 33d Oh 

Species: Poa sandbergll 

Source: 

Client: 
Project: 

PMSD Method 
32.24".4 Equal Variance t Two-Sample 
29.97".4 Equal Variance t Two-Sample 
35.46% Equal Variance t Two-Sample 
27.53% WIicoxon Rank Sum Two-Sample 
33.00% Equal Variance t Two-Sample 

27.18% Equal Variance t Two-Sample 
33.13% Equal Variance t Two-Sample 
29.82% Equal Variance t Two-Sample 

30.15% Equal Variance t Two-Sample 

-27-
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CETIS Test Summary 
% GerminaUon Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/S 5 0.84000 

100 5 0.60000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 4.96040 

100 5 1.86100 

AG Average Height Summary 

Cone-% Control Type Reps Mean 

0 Ar1iflcial Soll/$ 5 18.947 

100 5 16.64 

AG Average Wet Wt. Summary 

Conc-0/e Control Type Reps Mean 

0 Artificial Soil/S 5 29.605 

100 5 8.7955 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial SoiVS 5 1.61720 

100 5 0.98446 

Root Average Length Summary 

Conc-•1. ControlType Reps Mean 

0 Artificial Soll/S 5 21.227 

100 5 10.773 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 8.8630 

Total Average Biomass Dry Wt. Summary 

Conc-o/. Control Type Reps Mean 

0 Artificial Soll/S 5 6.57761 

100 5 2.84546 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soll/S 5 66.484 
100 5 17.659 

000-092-101-1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 
0.40000 1.00000 0.10954 

Minimum Maximum SE 
2.05668 6.26333 0.75679 
120667 2.52496 025756 

Minimum Maximum SE 

15.2 27 2.2136 
9.2 23 2.8555 

Minimum Maximum SE 

12.833 36.826 4.3456 
6.6434 9.95 0.5739 

Minimum Maximum SE 
0.64667 2.06331 0.25857 
0.57666 1.33667 0.12454 

Minimum Maximum SE 

13.333 29 2.546 

6.2 17 1.7733 

Minimum Maximum SE 
13.317 46.99 6.1616 
3.9433 16.46 2.2808 

Minimum Maximum SE 
2.70335 8.32666 1.00853 

1.78333 3.47495 0.30938 

Minimum Maximum SE 
26.150 82.77 10.452 
11.000 25.575 26359 

CETISTM v1.1 .2revl 

Report Date: 
Test Link: 

SD CV 
0.21909 26.08% 
0.24495 40.82% 

SD CV 
1.69222 34.11% 
0.57593 30.95% 

SD CV 
4.9498 26.13% 

6.3852 38.37% 

SD CV 

9.717 32.82% 

1.2633 14.59% 

SD CV 
0.57819 35.75% 

0.27849 28.29% 

SD CV 

5.693 26.82% 

3.9653 36.81°,(, 

SD CV 

13.778 37.36% 

5.1000 57.54% 

SD CV 
2.25514 34.29% 

0.69180 24.31% 

SD CV 
23.370 35.15% 
5.894 33.38% 

Page2 of 3 
15 May-061:17 PM 

02-2676-4041 /B 154202psA 

' 

-28-
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CETIS Test Summary 
•1. Gennination Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artlficlal Soll(S 0.60000 1.00000 

100 0.4-0000 0.60000 

AG Average Dry Wt. Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artiflclal Soil/5 2.05668 6.05200 

100 2.52496 1.38332 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoilfS 20.3333 16.8 

100 23 18.3333 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoilfS 12.8333 36.8260 

100 9.94995 8.75332 

Root Average Dry Wt. Detail 

Cone-o/e Control Type Rep 1 Rep2 
0 Artificial SollfS 0.64667 1.92800 

100 0.94998 1.33667 

Root Average Length Detail 

Conc-0/4 Control Type Rep 1 Rep2 
0 Artifl cl al SollfS 13.3333 23.4 

100 17 9 

Root Average Wet Wt Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soil/S 13.3167 45.2540 

100 10.0450 3.94334 

Total Average Biomass Dry Wt. Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial SoilfS 2.70335 7.98000 

100 3.47495 2.71999 

Total Average Biomass Wet Wt. Detail 

Conc-o/. Control Type Rep1 Rep2 
0 Artificial Soil/S 26.1500 82.0800 

100 19.995 12.6966 

000-092-101-1 

Rep3 
1.00000 

0.40000 

Rep3 

5.26000 

2.34003 

Rep3 
15.2 

22 

Rep3 
31.748 

9.11502 

Rep3 
1.52800 

1.11499 

Rep3 
20 

11 

Rep3 

36.3420 

16.46 

Rep3 

6.78801 

3.45502 

Rep3 
68.0900 

25.5750 

Rep4 Reps 
0.60000 1.00000 

0.60000 1.00000 

Rep4 Reps 
6.26333 5.17000 

1.20667 1.85000 

Rep4 Reps 

27 15.4 

10.6667 9.2 

Rep4 Raps 
35.78 30.84 

6.64335 9.51602 

Rep4 Reps 
2.06331 1.92001 

0.57666 0.94401 

Rep4 Reps 
29 20.4 

10.6667 6.2 

Rep4 Reps 

46.99 42.488 

4.35667 9.51001 

Rep4 Reps 
8.32666 7.09000 

1.78333 2.79401 

Rep4 Rep5 
82.TT 73.328 

11.0000 19.0260 

CETIS ™ v1 .1 .2revl 

Report Date: 

Test Link: 

Analyst: :J:,-...,-

Page 3 of 3 

15 May-06 1 :17 PM 

02-2678-4041/B154202psA 

-29-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
% Germination Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 1.60156 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.1745378 0.174538 1 

Error 0.5443657 0.068046 8 

Total 0.71890347 0.2425835 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.15127 

Dlstrlbulion Shapiro-Wilk W 0.89943 

Sample Link Contro l Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0740 0.30679 

F Statistic P-Value 
2.57 0.14792 

Critical P-Value 
23.15450 0.89470 

0.21598 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-061 :17 PM 

17-0101-0218/8154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 N/A 32.24% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlficlal Soll/$ 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

100 5 0.60000 0.40000 1.00000 0.24495 0.89738 0.68472 1.34528 026987 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control V$ Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.8771 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 24.01578 24.01578 1 

Error 12.78125 1.597656 8 

Total 36.7970295 25.613437 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.63338 

Distribution Shapiro-WIik W 0.85010 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.48655 

F Statistic P-Value 

15.03 0.00469 

Critical P-Value 

23.15450 0.06018 

0.05825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1;17 PM 

02-8316-6714/B154202psA 

CH2M HIii I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.97% 

Declslon(O. 05) 
Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 1.86100 1.20667 2.52496 0.57593 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 0.63842 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 13.30178 13.30178 1 

Error 261.0844 32.63556 8 
Total 274.38622 45.937333 9 

ANOVA Assumptions 

Attribute Test ' Statistic 

Variances Variance Ratio F 1.66403 

Dis b1bution Shapiro-Wilk w 0.94207 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2705 6.71866 

F Statistic P-Value 

0.41 0.54104 

Critical P-Value 

23.15450 0.63386 

0.57629 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 o_f 9 

15 May-061 :17 PM 

05-6576-1716/B 154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.46% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(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 SolVS 5 18.947 15.2 27 4.9498 

100 5 16.640 9.2 23 6.3852 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficlal SolVSedl 100 15 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1082.633 1082.633 1 

Error 384.2673 48.03341 8 

Total 1466.90033 1130.6665 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 57.33263 

Distribution Shapiro-Wilk W 0.76115 

Sample Link Control Link 

02-2678--4041 02-2676-4041 

Zeta NOEL LOEL 

<100 100 

P-Varue Ties 

0.0040 0 

F Statistic P-Value 

22.54 0.00145 

Critical P-Value 

23.15450 0.00174 

0.00488 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4of 9 

15 May-061:17 PM 

05-5626-0548/B154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

N/A 27.53% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transfonned Data 

Conc-0At Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artlllclal Soll/S 5 29.605 12.833 36.826 9.717 8.00000 6.00000 10.0000 1.58114 

100 5 8.7955 6.6434 9.95 1.2833 3.00000 1.00000 5.00000 1.58114 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflcial Soll/Sedl 100 2.20464 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 1.000891 1.000891 1 

Error 1.647414 0.205927 8 

Total 2.64830458 1.2068177 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.31054 

Distribution Shapiro-WIik W 0.87013 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0293 0.5337 

F Statistic P-Value 

4.86 0.05857 

Critical P-Value 

23.15450 0.18604 

0.10032 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :17 PM 

08-8042-9922/8154202psA 

CH2M Hill I 
Version 

15 May-06 1 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 33.00% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disb'ibution 

Data Summary Orlglnal Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 0.98446 0.57666 1.33667 0.27849 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone•" • Statistic Critical 

Artificial Soll/Sedi 100 3.36911 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 273.1805 273.1805 1 

Error 192.5351 24.06689 8 

Total 465.715561 297.24734 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.06125 

Distribution Shapiro-Wilk W 0.95986 

SampleUnk Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0049 5.76962 

F Statistic P-Value 

11 .35 0.00980 

Critical P-Value 

23.15450 0.50082 

0.78426 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15May-06 1:17 PM 

11-728!H>458/B154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.18% 

Declslon(0.05) 

Significant Effect 

Declslon(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 21 .227 13.333 29 5.693 

' 100 5 10.773 6.2 17 3.9653 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wet Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Criti cal 

Artificial SoiVSedi 100 4.26398 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 
Between 1962.119 1962.119 1 

Error 863.3456 107.9182 8 
Tota l 2825.4646 2070.0372 9 

~OVA kisumptions 

Attribute Tes_t Statistic 
Variances Variance Ratio F 7.29820 

Distribution Shapiro-Wilk W 0.84834 

Sample link Control Link 

02-2676-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0014 12.2176 

F Statistic P-Value 
18.18 0.00275 

Critical P-Value 
23.15450 0.08013 

0.05551 

Comparisons : 

Report Date: 

Analysis : 

Date Analyzed 

Page 7 of 9 

15 May-06 1:17 PM 

14-7987-0099/8154202psA 

CH2M HIii I 
Version 

15 May-06 1 :17 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 33.13% 

Declslon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Declslon(0.01) 
Equal Variances 

No,mal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 36.878 13.317 46.99 13.778 

100 5 8.8630 3.9433 16.46 5.1000 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. 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 3.53787 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 
Between 34.82234 34.82234 1 
Error 22.25693 2.782117 8 
Total 57.0792713 37.604455 9 

AAOVAAssumptlons . 

Attribute Test Statistic 
Variances Variance Ratio F 10.62648 

Distribution Shapiro-WIik W 0.82768 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

LOEL 

100 

P-Value MSD 
0.0038 1.961 67 

F Statistic P-Value 
12.52 0.00764 

Critical P-Value 
23.15450 0.04184 

0.03137 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061:17 PM 

10-0039-0007/B 154202psA 

CH2M HIii I 
Version 

15 May-061:17 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
N/A 29.82% 

Declsion(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Dlslrlbulion 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 2.84546 1.78333 3.47495 0.691 80 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet Wt. Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.52971 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 5959.718 5959.718 1 

Error 2323.675 290.4594 8 

Total 8283.39282 6250.1772 9 

· ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance RaUo F 15.72240 

Distribution Shapiro-Wilk W 0.80564 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0010 20.0438 

F Statistic P•Value 

20.52 0.00193 

Critical P-Value 
23.15450 0.02060 

0.01698 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 1:17 PM 

00-8511-1875/B154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.15% 

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 66.484 26.15 82.77 23.370 

100 · 5 17.659 11.000 25.575 5.894 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 01-7071-4913 Test Type: 

Start Date: 05Apr-06 Protocol: 
Ending Date: OB May-06 DIIWater: 

Setup Date: 05 Apr-06 12:00 AM Brine: 

Commenta: repeat test BG1542-03A 

Sample No: 15-5457-5144 Code: 

Sample Date: 14 Nov-05 Material: 

Receive Date: Source: 
Sample Age: 142d Oh Station: 

Commenta: J10DT8, E283101 

Comparison Summary 

Analysis Endpoint NOEL 

03-8076-1014 % Germination 100 
08-6295-7792 AG Average Dry Wt. 100 
10-3029-3936 AG Average Height < 100 

11-0749-8506 AG Average Wet Wt. 100 
08-1680-6695 Root Average Dry Wt. 100 
07-9801-3032 Root Average Length < 100 

09-017 4-2180 Root Average Wet Wt. < 100 

01-3143-0252 Total Average Biomass Dry 100 

02-9227-5895 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 
ASTM E1963-02 (2002) 

B1542-03 

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: 

Paga 1 of 3 
15 May-06 1 :29 PM 

02-6445-B985/B 154203psA Test Link: 

CH2M Hill I 
Duration: 33d Oh 
Species: Pea sandbergii 
Source: 

Cllent: 
Project: 

PMSD Method 

20.96% Equal Variance t Two-Sample 
35.38% Equal Variance t Two-Sample 
23.48% Equal Variance t Two-Sample 
35.26% Equal Variance t Two-Sample 
39.40% Equal Variance t Two-Sample 
23.91% Equal Variance t Two-Sample 
36.01% Equal Variance t Two-Sample 
35.95% Equal Variance t Two-Sample 
35.37% Equal Variance t Two-Sample 

Analyst: Ip..,. 
-40-

Approval :, __ _ 



CETIS Test Summary 
•;, Genninatlon Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial So11/S 5 0.84000 0.60000 

100 5 1.00000 1.00000 

AG Average Dry Wt. Summary 

Conc-o/. Control Type Reps Mean Minimum 

0 Artlficlal Soil/S 5 4.96040 2.05668 

100 5 3.57920 2.00800 

AG Average Height Summary 

Conc-o/. Control Type Raps Mean Minimum 

0 Artificial Soll/S 5 18.947 15.2 

100 5 13.88 11 .2 

NJ Average Wet Wt Summary 

Cone-o/e Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 29.605 12.833 

100 5 22.778 12.71B 

Root Average Dry Wt. Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.61720 0.64667 

100 5 1.36240 0.81600 

Root Average Length Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 21.227 13.333 

100 5 11 .36 8.8 

Root Average Wet Wl Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soi 1/S 5 36.878 13.317 

100 5 21 .691 11 .816 

Total Average Biomass Dry Wt. Summllry 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 6.57761 2.70335 

100 5 4.94160 2.82400 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 66.484 26.150 

100 5 44.469 24.534 

000-092-101-1 

Maximum SE 

1.00000 0.09798 

1.00000 0.00000 

Maximum SE 

6.26333 0?5679 

4.85601 0.56377 

Maximum SE 

27 2.2136 

15.6 0.9069 

Maximum SE 

36.826 4.3456 

30.848 3.5531 

Maximum SE 

2.06331 0.25857 

2.09200 0.22487 

Maximum SE 

29 2.546 

14.4 0.9826 

' 

Maximum SE 

46.99 6.1616 

31 .752 3.6095 

Maximum SE 

8.32666 1.00853 

6.94801 0.77480 

Maximum SE 

82.77 10.452 

62.600 7.1169 

CETIS™ v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.00000 0.00% 

SD CV 

1.69222 34.11% 

1.26063 35.22% 

SD CV 

4.9498 26.13% 

2.0278 14.61% 

SD CV 

9.717 32.82% 

7.9451 34.88% 

SD CV 

0.57819 35.75% 

0.50283 36.91% 

SD CV 

5.693 26.82% 

2.1973 19.34% 

SD CV 

13.778 37.36% 

8.0711 37.21% 

SD CV 

2.25514 34.29% 

1.73251 35.06% 

SD CV 

23.370 35.15% 

15.914 35.79% 

Analyst: 7r,, 

Page 2of 3 

15 May-061 :29 PM 

02-644fHl985/8154203psA 

-41 -
Approval: __ _ 



CETIS Test Summary 
"• Gennination Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificia I Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detall 

Cone-% Control Type Rep1 Rep2 
0 Artificial SoiUS 2.05668 6.05200 

100 4.48201 4.06799 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 20.3333 16.8 

100 15.2 15.6 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 12.8333 36.8260 

100 29.2260 24.71 

Root Average Dry Wl Delall 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soil/S 0.64667 1.92800 

100 1.38401 1.54200 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 11.4 12.4 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 25.2300 24.432 

Total Average Biomass Dry wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 5.86602 5.61000 

Total Average Biomass Wet Wt. Detall 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soil/$ 26.1500 82.0800 

100 54.4560 49.142 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

5.26000 

2.48201 

Rep3 

15.2 

12.2 

Rep3 
31 .748 

16.386 

Rep 3 
1.52800 

0.9TT99 

Rep3 

20 

9.8 

Rep3 

36.3420 

15.2260 

Rep3 

6.78801 

3.46000 

Rep3 
68.0900 

31.612 

Rep4 Reps 
0.60000 1.00000 

1.00000 1.00000 

Rep4 Rep5 

6.26333 5.17000 

4.85601 2.00800 

Rep4 Reps 
27 15.4 

15.2 11.2 

Rep4 Reps 
35.78 30.84 

30.848 12.718 

Rep4 RepS 
2.06331 1.92001 

2.09200 0.81600 

Rep4 Reps 
29 20.4 

14.4 8.8 

Rep4 Rep5 

46.99 42.488 

31.7520 11.8160 

Rep4 Reps 

8.32666 7.09000 

6.94801 2.82400 

Rep4 Rep5 
82.77 73.328 

62.6000 24.5340 

CETIS"' v1.1.2revl 

Report Date: 

Test Link: 

Analyst: !:>--

Page 3 of 3 

15 May-06 1 :29 PM 

02-6445-8985/B 154203psA 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpalnt Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% StatlsUc Critical 

Artiflcial Soll/Sedl 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Modified Lewne 4.80000 

Disbibulion Shapiro-Wilk W 0.81415 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 

Repart Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-061:29 PM 

03-8076-1014/B154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 20.96% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-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 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020 
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group·Comparlsons 

Control vs Cone-"/, Statistic Critical 

Artificial Soil/Sedi 100 1.46361 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.769275 4.769275 1 

Error 17.81121 2.226401 8 

Total 22.5804858 6.9956765 9 

ANfNAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.80195 

Distribution Shapiro-Wilk W 0.85931 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0907 1.75485 

F Statistic P-Value 
2.14 0.18145 

Crltlcal P-Value 

23.15450 0.58241 

0.07488 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :29 PM 

0~29~7792/B154203psA 

CH2M HIii I 
Version 

15 May-061 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 35.38% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 4.96040 2.05668 6.26333 1.69222 

100 5 3.57920 2.00800 4.85601 1.26063 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 2.11800 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 64.17778 64.17778 1 

Error 114.4516 14.30644 8 

Total 178.629333 78.484224 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance RaUo F 5.95839 

Distribution Shaplro-Wllk W 0.85981 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0335 4.44839 

F Statistic P-Value 
4.49 0.06703 

Critical P-Value 
23.15450 0.11205 

0.07593 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061 :29 PM 

10-3029-3936/B154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 23.48% 

Decision(D.05) 
Significant Effect 

Declsion(D.05) 
Non-Significant Effect 

Decision(0.01) 

Equ~I Variances 

Normal Distribullon 

Data Summary Original Data Transformed Data 

Conc-o/a Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiUS 5 18.947 15.2 27 4.9498 

100 5 13.88 11.2 15.6 2.0278 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt. 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 1.21638 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 116.5494 116.5494 1 

Error 630.1755 78.77194 8 

Total 746.724945 195.32135 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.49579 

Distribution Shapiro-WIik W 0.86182 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1293 10.4381 

F Statistic P-Value 

1.48 0.25851 

Critical P-Value 

23.15450 0.70595 

0.08017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 1 :29 PM 

11-0749-8506/B154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 35.26% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsbibutlon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 22.778 12.718 30.648 7.9451 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry Wt. 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 0.74355 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 

Between 0.1623032 0.162303 1 

Error 2.348564 0.293571 8 

Total 2.51086763 0.4558738 9 

AHOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.32217 

Distribution Shapiro-Wilk W 0.96492 

Sample link Control Link 

02-6445-8965 02-6445-8985 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2392 0.63723 

F Statistic P-Value 

0.55 0.47842 

Critical P-Value 

23.15450 0.79323 
- 0.84022 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Pages of 9 

15 May-061 :29 PM 

08-1680-6695/8154203psA 

CH2M HIii I 
Version 

15 May-061:28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 39.40% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(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 Soll/$ 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.36240 0.81600 2.09200 0.50283 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-'!. Statistic Critical 

Artificial Soll/Sedl 100 3.61544 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 243.3778 243.3778 1 

Error 148.9529 18.61911 8 

Total 392.330673 261.99689 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.71297 

Distribution Shapiro-Will< W 0.95770 

Sample Link Control Unk 

02-644>8985 02-644~8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0034 5.07478 

F Statistic P-Value 

13.07 0.00683 

Critical P-Value 

23.15450 0.09214 

0.75941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-061:29 PM 

07-9801-3032/8154203psA 

CH2M Hill I 
Version 

15 May-061 :29 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.91% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 5 21.227 13.333 29 5.693 

100 5 11.36 8.8 14.4 2.1973 
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 
Root Average Wet Wt. Comparison 

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

Group Comparisons 

Control YS Cone-% Statistic Critical 

Artificial SolUSedl 100 2.12672 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 576.6071 576.6071 1 

Error 1019.879 127.4848 8 
Total 1596.48572 704.09194 9 

AN OVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.91398 

Distribution Shapiro-Wilk W 0.87337 

Sample Link Control Link 
02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0331 13.2790 

F Statistic P-Value 
4.52 0.06613 

Critical P-Value 
23.15450 0.32495 

0.10940 

Comparisons : 

Report Date: 

Analysls: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :29 PM 

09-0174-2180/B154203psA 

CH2M HUI I 
Version 

15 May-06 1 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 36.01% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiUS 5 36.878 13.317 46.99 13.778 

100 5 21 .691 11 .816 31 .752 8.0711 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-'Yo StaUstlc Critical 

Arllficial Soil/Sedi 100 1.28638 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 

Between 6.691254 6.691254 1 

Error 32.34896 4.043621 8 

Total 39.0402188 10.734875 9 

AHOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.69432 

Distribution Shapiro-Wilk W 0.88744 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1171 2.36495 

F Statistic P-Value 

1.65 0.23429 

Critical P-Value 

23.15450 ·0.62201 

0.15864 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 8of 9 

15 May-061 :29 PM 

01 -3143-0252/B154203psA 

CH2M Hill I 
Version 

15 May-061 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 35.95% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Conc-•k Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 4.94160 2.82400 6.94801 1.73251 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet Wl Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artlftclal Soll/Sedl 100 1.74104 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1211.628 1211.628 1 
Error 3197.737 399.7171 8 
Total 4409.36499 1611.3455 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 2.15665 

Distr1bullon Shapiro-WIik W 0.86762 

Sample Link Control Link 
02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.0599 23.5133 

F Statistic P-Value 

3.03 0.11986 

Critical P-Value 

23.15450 0.47497 

0.09378 

Comparisons: 

Report Date: 

Analysis: 

Date Analyze!i 

Page 9 of 9 
15 May-06 1 :29 PM 

02-9227-5895/B 154203psA 

CH2M HIii I 
Version 

15 May-06 1:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.37% 

Oecision(0.05) 
Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/5 5 66.484 26.15 82.77 23.370 

100 5 44.469 24.534 62.600 15.914 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 06-6132-1752 Test Type: Plant Chronic test 

Start Date: 05Apr-06 Protocol: ASTM E1963-02 (2002) 

Ending Data: 08 May--06 DIIWatar: 
Setup Date: 05 Apr-06 12:00 AM Brine: 

Comments: repeat test BG1542-08A 

Sample No: 15-5450-5055 Coda: 81542-08 

Sample Data: 28 Nov-05 Material: Soll 

Receive Date: Source: Hanford 

Sample Age: 128d Oh Station: 

Comments: J10LJ5, E289701 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

05-8535-7141 % Germination 100 · > 100 NIA 

04-4372-5688 AG Average Dry Wt. < 100 100 NIA 

15-a788-4376 AG Average Height < 100 100 NIA 
17-2156-6620 AG Average Wet WI. < 100 100 NIA 

12-9654-4472 Root Average Dry Wt. 100 > 100 N/A 

04-3460-2963 Root Average Length < 100 100 NIA 

07-6351-6603 Root Average Wet Wt < 100 100 NIA 

12-6733-3681 Total Average Biomass Dry < 100 100 N/A 

09-9644-3668 Total Average Biomass Wet < 100 100 NIA 

000-092-101-1 CETIS,.. v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061:35 PM 

04-1720-8149/B154208psA Test Link: 

CH2M HIii I 
DuraUon: 33d Oh 

Species: Paa sandbergil 

Source: 

Client: 

Project: 

PMSD Method 
22.99% Equal Variance t Two-Sample 

30.26% Equal Variance t Two-Sample 

24.06% Equal Variance t Two-Sample 

30.69% Equal Variance t Two-Sample 

35.11% Equal Variance t Two-Sample 

24.97% Equal Variance t Two-Sample 

37.46% Equal Variance t Two-Sample 

31.11% Equal Variance t Two-Sample 

34.17% Equal Variance t Two-Sample 

Analyst: '7:s-
-53 -

Approval: __ _ 



Page 2 of 3 

CETIS Test Summary 
Report Date: 15 May-061 :35 PM 

Test link: 04-1720-8149/8154208psA 

% Gennination Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 
100 5 0.96000 0.80000 1.00000 0.04000 0.08944 9.32% 

AG Average Dry Wt. Summary 

Cone-0/4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soll/S 5 4.96040 2.05666 6.26333 0.75679 1.69222 34.11% 
100 5 2.91350 2.31799 3.92000 0.28112 0.62860 21.58% 

AG Average Height Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13% 
100 5 10.87 8 13.75 1.0526 2.3536 21.65% 

AG Average Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Arllliclal Sofl/S 5 29.605 12.833 36.826 4.3456 9.717 32.82% 
100 5 16.921 13.174 25.232 2.2337 4.9947 29.52% 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artlficlal Soll/S 5 1.61720 0.64667 2.06331 0.25657 0.57819 35.75% 

100 5 1.46240 1.04600 2.04600 0.16241 0.36317 24.83% 

Root Average Length Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 21 .227 13.333 29 2.546 5.693 26.62% 

100 5 11 .3 7.6 15.5 1.2806 2.6636 25.34% 

Root Average Wet Wt Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 36.876 13.317 46.99 6.1616 13.778 37.36% 
100 5 22.994 12.764 37.868 4.1506 9.281 40.36% 

Total Average Biomass Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 6.57761 2.70335 6.32666 1.00853 2.25514 3429% 

100 5 4.37590 3.36399 5.96599 0.44024 0.96441 22.50% 

Total Average Biomass Wet Wt. Summary 

Conc-o/. Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 66.464 26.150 82.77 10.452 23.370 35.15% 
100 5 39.915 25.938 63.1 6.3258 14.145 35.44% 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: 'D-
- 54-

Approval: __ _ 



CETIS Test Summary 
o/o Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artiffcial Soll/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artiffcial Soll/S 2.05668 6.05200 

100 2.58401 2.31799 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 10 8 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 14.0380 13.174 

Root Average Dry Wt. Detail 

Cone-'/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.37800 1.04600 

Root Average Length Detall 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial Soll/$ 13.3333 23.4 

100 10.2 7.8 

Root Average Wet Wt. Detail 

Cone-'-' Control Type Rep 1 Rep2 

0 Artificial Soi 1/S 13.3167 45.2540 

100 21.4260 12.7640 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.96201 3.36399 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 26.1500 82.0800 

100 35.4640 25.938 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

5.26000 

3.92000 

Rep3 

15.2 

12.8 

Rep3 

31 .748 

25.2320 

Rep3 
1.52800 

2.04600 

Rep3 

20 

12.4 

Rep3 

36.3420 

37.868 

Rep3 

6.78801 

5.96599 

Rep3 
68.0900 

63.1 

Rep4 Reps 
0.60000 1.00000 

1.00000 0.80000 

Rep4 Reps 

6.26333 5.17000 

2.64800 3.09750 

Rep4 Reps 

27 15.4 

9.8 13.75 

Rep4 Reps 

35.78 30.84 

14.216 17.945 

Rep4 Rep5 
2.06331 1.92001 

1.38199 1.45999 

Rep4 Rep5 

29 20.4 

10.6 15.5 

Rep4 Rep5 

46.99 42.488 

19.062 23.8525 

Rep4 Rep5 
8.32666 7.09000 

4.03000 4.55751 

Rep4 Reps 
82.77 73.328 

33.278 41.7975 

CETJS™ v1 .1.2revl 

Report Date: 

Test link: 

Analyst: n---

Page 3 of 3 

15 May-06 1 :35 PM 

04-1720-8149/B154208psA 

-55-
Approval:. __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 
% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc-o/. Statistic Crltlcal 

Arllficial Soil/Sed 100 -1 .1138 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0462777 0.046278 1 

Error 0.2984103 0.037301 8 

Total 0.344688 0.0835790 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.57779 

Dlslrlbution Shapiro-Wilk W 0.82019 

Sample Link Control Unk 
04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.8512 0.22714 

F Statistic P-Value 
1.24 0.29769 

Crltlcal P-Value 
23.15450 0.12462 

0.02548 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 1:35 PM 

05-8535-7141/B154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 N/A 22.99% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlsb1bullon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Arllficlal Soll/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wl Comparison 

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

Group Comparisons 

Control vs Cone-% StatJsUc CrlUcal 

Artificial Soll/Sedl 100 2.53545 1.85955 

~OVA Table 

Source Sum of Squares Mean Square OF 
Between 10.47451 10.47451 1 

Error 13.03506 1.629382 8 

Total 23.5095625 12.103888 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7.24704 

Dlslnbulion Shapiro-Wilk W 0.84825 

Sample Link Control Unk 
04-1720-8149 04-1720-8149 

L LOEL 
,00 

P-Value MSD 
0.0175 1.50124 

F Statistic P-Value 
6.43 0.03496 

Critical P-Value 

23.15450 0.08109 

0.05537 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

15 May-06 1:35 PM 

04-4372-5688/B 154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.26% 

Decision(0.05) 
Significant Effect 

Oecision(0.05) 
Significant Effect 

Deelslon(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 Arllficial Soll/$ 5 4.96040 2.05668 6.26333 1.69222 

100 5 2.91350 2.31799 3,92000 0.62860 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-•1. Statistic Crltlcal 

Artificial Soil/Sedi 100 3.29507 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square OF 

Between 163.0814 163.0814 1 
Error 120.1616 15.02019 8 

Total 283242912 178.10155 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.42294 

Distribution Shapiro-Wilk W 0.89231 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0055 4.55801 

F Statistic P-Valua 

10.86 0.01094 

Critical P-Value 

23.15450 0.17894 

0.18001 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May--061 :35 PM 

15-8788-4376/8154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 24.06% 

Dacision(0.05) 

Significant Effect 

Dacision(0.05). 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•'Y• Control Type Count Mean Minlmun:i Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

100 5 10.870 8 13.75 2.3536 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t T~ample C>T Untransformed 

Group Comparisons 

Control _vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 2.59606 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 
Between 402.2389 402.2389 1 

Error 477.4698 59.68373 8 

Total 879.708771 461.92265 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Varlance Ratio F 3.78474 

Distribution Shapire>-Wilk W 0.88392 

Sample Link Control Unk 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Valua MSD 
0.0159 9.08585 

F Statistic P-Value 
6.74 0.03181 

Critical P-Value 
23.15450 0.22556 

0.14468 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-061 :35 PM 

17-2158-6620/8154208psA 

CH2M Hill I 
Version 

15 May-06 1:35 PM . . CETISv1.1 .2 

Toxic Units ChV PMSD 
N/A 30.69% 

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 SoiVS 5 29.605 12.833 36.826 9.717 

100 5 16.921 13.174 25.232 4.9947 

Graphics 

1 10- I 
I • 

1 I • 
~ s I 

1 I 

II 
I 

t1 1 •' :ll 0>-------------- --------------
t 1 I • I • I 

~ 1 C -5 I 
::::, I 

"' ()- I -c 
·10- I 

0- I 
I 

0-
I 

· 15 I 

0- • I 
I 
I 

0 -2: 
0 100 .z.o •1.5 ·1.0 --0.5 0.0 0.5 1.0 1.5 2.0 

Conc-"ilo R.lnklts 

000-092-101-1 CETIS111 v1.1 .2revl Analyst: 1,---
-59-

Approval:, __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, Statistic Critlcal 

Artificial SoiVSedi 100 0.50697 1.85955 

ANOVATable . 
Source Sum of Squares Mean Square DF 
Between 0.0599097 0.05991 1 

Error 1.864768 0.233096 8 

Total 1.92467780 0.2930057 9 

AH.OVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.53463 

Distribution Shapiro-Wilk W 0.92278 

Sample Link Control Link 
04-1720-8149 04-172~149 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3129 0.56781 

F Statistic P-Value 
0.26 0.62585 

Critical !'-Value 
23.15450 0.38967 

0.38072 

Comparisons: 
Report Date: 
Analysls: 

Date Analyzed 

Page 5 of 9 
15 May-06 1 :35 PM 

12-9654-4472/B154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETl$v1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.11% 

Decislon(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-o/, ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/$ 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.46240 1.04600 2.04600 0.36317 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfomned 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial SoiUSedl 100 3.48314 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 246.3468 246.3468 1 

Error 162.4409 20.30511 8 

Total 408.787659 266.65188 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 3.95247 

Distribution Shapiro-Wilk W 0.96578 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0041 5.29956 

F Statistic P-Value 
12.13 0.00828 

Crltlcal P-Value 
23.15450 0.21170 

0.84922 

Comparisons: 

Report Date: . 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-061:35 PM 

04-3460-2963/B154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 24.97% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Dlsb1bullon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SolVS 5 21.227 13.333 29 5.693 

100 5 11.3 7.8 15.5 2.8636 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial SoiUSedi 100 1.86880 1.85955 · 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 481.88~ 481 .6868 1 

Error 1103.85 137.9813 8 

Total 1585.73911 619.87006 9 

ANO,/A AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 2.20379 

OlstribuUon Shapiro-WIik W 0.94621 

Sample Link Control Link 
04-172()..8149 04•1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0493 13.8149 

F Statistic p.value 

3.49 0.09859 

Critical P-Value 

23.15450 0.46291 

0.62394 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 7 of 9 

15 May.QB 1 :35 PM 

07 •6351-6603/B154208psA 

CH2M Hill I 
Version 

15 May--061 :35 PM CETISv1.1 .2 

Toxic Units ChV PMSD 
N/A 37.46% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soli/5 5 36.878 13.317 46.99 13.778 

100 5 22.994 12.764 37.868 9.281 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dry WL Comparison 

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

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial SoiVSedl 100 2.00077 1.85955 

"'4OVATable 

Source Sum of Squares Mean Square DF 

Between 12.11875 12.11875 1 

Error 24.21888 3.02736 8 

Total 36.3376379 15.146115 9 

"'4OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.24797 

Distribution Shapiro-WIik W 0.86537 

Sample Link Control Link 
04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 
<100 100 

P-Valua MSD 
0.0402 2.04630 

F Statistic P-Value 
4.00 0.08042 

Critical P-Value 

23.15450 0.13730 

0.08825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 1:35 PM 

12-6733-3681/B15420SpsA 

CH2M HIii I 
Version 

15 May-061:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NfA 31 .11% 

Dacision(0.05) 

Significant Effect 

Dacision(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 SollfS 5 6.57761 2.70335 8.32666 2.25514 

100 5 4.37590 3.36399 5.96599 0.98441 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-•/4 Statistic Critical 

Artificial Soil/Sedi 100 2.17471 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1764.66 1764.66 1 

Error 2985.025 373.1281 8 

Total 4749.68494 2137.7879 9 

ANOVA Assumptions 

~bute Test Statistic 

Variances Variance Ratio F 2.72986 

Distribution Shapiro-Wilk W 0.92551 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0307 22.7178 

F Statistic P-Value 
4.73 0.06137 

Crltlcal P-Value 
23.15450 0.35420 

0.40519 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of r:, 
15 May-06 1:35 PM 

09-9644-3668/B 15420BpsA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 34.17% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 66.484 26.15 82.77 23.370 

100 5 39.915 25.938 63.1 14.145 
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Page 1 of 3 

CETIS Test Summary 
Report Date: 15 May-061 :51 PM 

Test Link: 02-4923-3771/BG156601ps 

I Plant Chronic test CH2M HIii I 
Test No: 18-2151-9S46 Test Type: Plant Chronic test Duration: 33d Oh 
Start Date: 05Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergii 

Ending Date: 08 May-06 Oil Water: Source: 

Setup Date: 05 Apr-06 12:00 AM Brine: 

Comments: BG1566-01 

Sample No: 07-8112-4502 Code: 81566-01 Client: 

Samp1e·oate: 22 Mar-06 Material: Soil Project: 

Receive Date: Source: Hanford 

Sample Age: 14d Oh Station: 

Comments: J11JB8 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
05-1554-1035 % Germination 100 > 100 NIA 27.93% Wilcoxon Rank sum Two-Sample 

00-9297-1693 AG Average Dry Wt 100 > 100 NIA 28.98% Equal Variance t Two-Sample 

01-4184-2571 AG Average Height < 100 100 NIA 26.44% Equal Variance t Two-Sample 

06-0316-2632 AG Average Wet Wt. 100 > 100 NIA 34.28% Equal Vartance t Two-Sample 

08-1965-4440 Root Average Dry Wt. 100 > 100 NIA 35.48% Equal Variance t Two-Sample 

07-8046-6898 Root Average Length < 100 100 NIA 24.73°,(, Equal Variance t Two-Sample 

13-3311-8140 Root Average Wet Wt. 100 > 100 NIA 40.92% Equal Variance t Two-Sample 

19-0102-5163 Total Average Biomass Dry 100 > 100 N/A 29.78% Equal Variance t Two-Sample 

00-5708-4133 Total Average Biomass Wet 100 > 100 N/A 30.99% Equal Variance t Two-Sample 

-66-
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CETIS Test Summary 
¾ Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SolUS 5 0.84000 0.60000 

100 5 0.92000 0.60000 

AS Average Ory Wt. Summary 

Cone-% Control Type Reps Mean Minimum 
0 Artlficlal Soil/S 5 4.96040 2.05668 

100 5 3.67426 3.27800 

AS Average Height Summary 

Cone•"/• Control Type Reps Mean Minimum 
0 Artificial SoiUS 5 18.947 15.2 

100 5 12.853 9.6 

AG Average Wet Wt. Summary 

Cone-"le Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 29.605 12.833 

100 5 27.831 20.878 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiUS 5 1.61720 0.64667 

100 5 1.85146 1.53000 

Root Average Length Summary 

Cone•o/• Control Type Reps Mean Minimum 

0 Artificial SoI1/S 5 21 .227 13.333 

100 5 12.293 9.6 

Root Average Wet Wt. Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 36.878 13.317 

100 5 33.714 15.53 

Total Average Biomass Dry Wt. Summary 

Cone-01. Control Type Reps Mean Minimum 
0 Artificial So11/S 5 6.57761 2.70335 

100 5 5.52573 4.81399 

Total Average Biomass Wet Wt. Summary 

Cone-'/• Control Type Reps Mean Minimum 
0 Artificial Soil/S 5 66.484 26.150 

100 5 61.545 51 .644 

000-092-101-1 

Maximum SE 

1.00000 0.09798 

1.00000 0.08000 

Maximum SE 
6.26333 0.75679 

4.15801 0.15767 

Maximum SE 
27 2.2136 

18.667 1.535 

Maximum SE 

36.826 4.3456 

40.21 3.3027 

Maxim1.1n SE 
2.06331 0.25857 

2.27400 0.16841 

Maximum SE 

29 2.546 

16.667 1.2196 

Maximum SE 

46.99 6.1616 

47.044 5.2816 

Maximum SE 
8.32666 1.00853 

6.40199 0.30399 

Maximum SE 
82.77 10.452 

71 .45 3.6797 

CETIS,,. v1 .1.2revl 

Report Date: 
Test link: 

Page2 of 3 

15 May-061:51 PM 

02-4923-3TT1/BG156601ps 

SD CV 

0.21909 26.08% 

0.17889 19.44% 

SD CV 
1.69222 34.11% 

0.35255 9.60% 

SD CV 
4.9498 26.13% 

3.4323 26.70% 

SD CV 

9.717 32.82% 

7.385 26.54% 

SD CV 

0.57819 35.75% 

0.37657 20.34% 

SD CV 
5.693 26.82% 

2.7271 22.18% 

SD CV 

13.778 37.36% 

11.810 35.03% 

SD CV 
2.25514 3429% 

0.67973 12.30% 

SD CV 

23.370 35.15% 

82281 13.37% 

Analyst:. __ ?>_-_ 
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CETIS Test Summary 
% Gennlnation Detail 

Cone-% Control Type Rep 1 

0 Artificial Soll/$ 0.60000 

100 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep1 

0 Artlficlal Soll/$ 2.05668 

100 3.79600 

AG Average Height Detail 

Cone-% Control Type Rep 1 

0 Artificial SoillS 20.3333 

100 11.8 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep1 

0 Artificial Soil/S 12.8333 

100 24.406 

Root Average Dry Wt. Detail 

Conc-o/• Control Type Rep 1 

0 Artificial SolllS 0.64667 

100 2.27400 

Root Average Length Detail 

Cone-"• Control Type Rep1 

0 Artificial Soi 1/S 13.3333 

100 9.6 

Root Average Wet Wt. Detail 

Conc-o/• Control Type Rep1 

o Artificial Soil/S 13.3167 

100 47.044 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 

o Artlfldal Soll/$ 2.70335 

100 6.06999 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep1 

0 Artificial Soil/S 26.1500 

100 71 .45 

000-092-101-1 

Rep2 Rep3 

1.00000 1.00000 

0.60000 1.00000 

Rep2 Rep3 

6.05200 5.26000 

3.38332 4.15801 

Rep2 Rep 3 

16.8 15.2 

18.6667 12.6 

Rep2 Rep3 

36.8260 31 .748 

40.21 25.64 

Rep2 Rep3 
1.92800 1.52800 

1.67334 2.24399 

Rep2 Rep3 

23.4 20 

16.6667 13 

Rep2 Rep3 

45.2540 36.3420 

15.53 35.33 

Rep2 Rep3 
7.98000 6.78801 

5.05664 6.40199 

Rep2 Rep3 
82.0800 68.0900 

55.74 60.97 

Rep4 Rep5 

0.60000 1.00000 

1.00000 1.00000 

Rep4 Rep5 

6.26333 5.17000 

3.27800 3.75599 

Rep4 Reps 
27 15.4 

9.6 11 .6 

Rep4 Rep5 
35.78 30.84 
20.8780 28.0200 

Rep4 Rep5 
2.06331 1.92001 

1.53599 1.53000 

Rep4 Reps 

29 20.4 

11.2 11 

Rep4 Rep5 

46.99 42.488 

30.766 39.9000 

Rep4 Rep5 
8.32666 7.09000 

4.81399 5.28601 

Rep4 Rep5 
82.77 73.328 

51.644 67.92 

CETIS,,. v1.1 .2revl 

Report Date: 

Test Link: 

Analyst: 

Page 3 of 3 

15 May-06 1:51 PM 

02-4923-3771/BG156601ps 
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CETIS Analysis Detail 
I Plant Chronic test 

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 

Artificlal SolVSedl 100 30 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 0.021087 0.021087 1 

Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

AHOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Dislrlbullon Shapiro-Wilk W 0.75864 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.6548 3 

F S~tlstlc P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May..061:51 PM 

05-1554-1035/BG156601ps 

CH2M HIii I 
Date Analyzed Version 
15 May-061:51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(0.05) 

Non-Significant Effect 

Dechslon(0.05) 

Non-Significant Effect 

. 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Arllflcial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861 

100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23607 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wt. 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 1.66375 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 
Between 4.135365 4.135365 1 

Error 11.95166 1.493957 8 
Total 16.0870247 5.6293229 9 

AHOVA Assumptions 

Attr1bUta Test Statistic 

Variances Variance Ratio F 23.03905 

Distribution Shapiro-Wilk W 0.80366 

Sample link Control Link 
02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0674 1.4375 

F Statistic P-Value 

2.77 0.13473 

Critical P-Valua 
23.15450 0.01009 

0.01606 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :51 PM 

00-9297-1693/BG156601ps 

CH2M Hill I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 28.98% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

Conc-•4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artlficlal Soil/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 3.67426 3.27800 4.15801 0.35255 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.26202 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 92.82178 92.82178 1 

Error 145.1271 18.14089 8 

Total 237.948883 110.96267 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.07971 

Distribution Shapiro-Wilk W 0.84655 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0268 5.00918 

F Statistic P-Value 

5.12 0.05355 

Critical P-Value 
23.1 5450 0.49566 

0.05284 

Com parisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 1:51 PM 

01-4184-2571/BG156601 ps 

CH2M Hill I 
Version 

15 May-061 :51 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 26.44% 

Declsion(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 18.947 15.2 27 4.9498 

100 5 12.853 9.6 18.667 3.4323 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial SoiVSedi 100 0.32514 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 7.873582 7.873582 1 

Error 595.8298 74.47873 8 

Total . 603.703416 82.352311 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.73128 

Distribution Shapiro-Wilk w 0.96823 

Sample Link Control Link 

02-4923-3TT1 02-4923-3TT1 

Zeta NOEL LOEL 

100 :>100 

P-Value MSD 
0.3767 10.1497 

F Statistic P-Value 

0.11 0.75342 

Crltlcal P-Value 

23.15450 0.60798 

0.87396 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-061 :51 PM 

06-0316-2632JBG 156601 ps 

CH2M Hill I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 34.28% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsbibution 

Data Summary Original Data Transformed Data 

Cone-'/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS 5 29.605 12.833 36.826 9.717 

100 5 27.831 20.878 40.21 7.385 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry Wt. Comparison· 

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

Group Comparisons 

Control vs Conc-o/. Statistic Critical 
Artificial Soil/Sedi 100 -0.7592 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1372013 0.137201 1 

Erra 1.904404 0.238051 8 

Total 2.04160514 0.3752518 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35752 

Distribution Shapiro-Wilk W 0.86708 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.7652 0.57382 

F StatlsUc P-Value 
0.58 0.46952 

Crltlcal P-Value 
23.15450 0.42657 

0.09240 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15May-061:51 PM 

08-196~0/BG156601ps 

CH2M HIii I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.48% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transfonned Data 

Conc-o/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.85146 1.53000 2.27400 0.37657 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Length 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 3.16446 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 199.5111 199.5111 1 

Error 159.3884 19.92356 8 

Total 358.899551 219.43466 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.35804 

Distribution Shapiro-Wilk W 0.94982 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0067 5.24954 

F Statistic P-Value 
10.01 0.01331 

Critical P-Value 
23.15450 0.18299 

0.66638 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 6 or 9 

15 May-06 1 :51 PM 

07-8046-6898/BG156601ps 

CH2M Hill I 
Version 

15 May-061 :51 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 
NIA 24.73% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type · Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 5 21.227 13.333 29 5.693 

100 5 12.293 9.6 16.667 2.7271 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wei Wt. Comparison 

Method All H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficial S011/Sedi 100 0.38989 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 25.0295 25.0295 1 
Error 1317.221 164.6527 8 

Total 1342.25081 189.68216 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.36097 

Distribution Shapiro-WIik w 0.87175 

-------------------- - 7 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.3534 15.0911 

' 
F Statistic P-Value 
0.15 0.70679 

Critical P-Value 

23.15450 0.77245 

0.10478 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page7 of 9 

15 May-06 1:51 PM 

13-3311-8140/BG156601ps 

CH2M HIii I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 40.92% 

Decision(0.05) 
Non-Significant Effect 

Decision(0,05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-1.4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 36.878 13.317 46.99 13.778 

100 5 33.714 15.53 47.044 11 .810 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample · C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crlllcal 

Artificlal Soll/Sedl 100 0.99861 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2.766133 2.766133 1 

Error 22.19074 2.773843 8 

Total 24.9568751 5.5399754 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 11.00706 

Distnbulion Shapiro-WIik W 0.84038 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1736 1.95875 

F Statistic P-Value 

1.00 0.34723 

Crltlcal P-Value 

23.15450 0.03931 

0.04459 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 1 :51 PM 

1~ 102-5163/BG156601ps 

CH2M Hill I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 29.78% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(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 Artlficlal Soll/$ 5 6.57761 2.70335 8.32666 2.25514 

100 5 5.52573 4.81399 6.40199 0.67973 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficlal Soil/Sedi 100 0.44572 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 60.97949 60.97949 1 

Error 2455.527 306.9409 B 

Total 2516.50683 367.92041 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.06740 

Distribution Shapiro-WIik W 0.83722 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3338 20.6046 

F Statistic P-Value 

020 0.66761 

Critical P-Value 

23.15450 0.06761 

0.04087 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 1 :51 PM 

00-5708-4133/BG156601ps 

CH2M HIii I 
Ven;ion 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 30.99% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD 

0 Artificial So11/S 5 66.484 26.15 82.77 23.370 

100 5 61.545 51.644 71.45 8.2281 
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Page 1 of 3 

CETIS Test Summary 
Report Date: 15 May-061:56 PM 
Test Link: 05-4012-6287IBG156602ps 

I Plant Chronic test CH2M HIii I 
Test No: 12-2755-a859 Test Type: Plant Chronic test Duration: 33d Oh 

Start Date: 05 Apr-06 Protocol: . ASTM E1963-02 (2002) Species: Pea sandbergii 

Ending Date: 08 May-06 Dil Water: Source: 

Setup Date: 05 Apr-06 12:00 AM Brine: 

Comments: BG1566-02 

Sample No: 06-7557-8523 Code: B156tH12 Client: 

Sample Date: 27 Mar-06 Material: Soll Project: 

Receive Date: Source: Hanford 

Sample Age: 9d Oh Station: 

Comments: J11JB7 

Comparison Summary 

Analysfs Endpoint NOEL LOEL ChV PMSD Method 
07-3049-9835 % Gennination 100 > 100 NIA 20.96% Equal Variance t Two-Sample 

01-6840-9449 AG Average Dry Wt. < 100 100 NIA 33.96% Equal Variance t Two-Sample 

04-1817-3375 AG Average Height < 100 100 NIA 23.91% Equal Variance t Two-Sample 

06-1778-4905 AG Average Wet Wt < 100 100 NIA 32.62% Equal Variance t Two-Sample 

10-9034-6985 Root Average Dry Wt 100 > 100 NIA 39.19% Equal Variance t Two-Sample 

10-5846-0601 Root Average Length < 100 100 NIA 23.34% Equal Variance t Two-Sample 

07-1319-0997 Root Average Wei Wt. 100 > 100 NIA 41 .70% Equal Variance t Two-Sample 

06-9688-5993 Total Average Biomass Dry 100 > 100 NIA 34.99% Equal Variance t T\YO-Sample 

10-6936-9311 Total Average Biomass Wet 100 > 100 NIA 37.41% Equal Variance t Two-Sample 

-79-
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Page 2 of 3 

CETIS Test Summary 
Report Date: 15 May-061:56 PM 

Test Link: 05-4012-6287/BG156602ps 

¾ Gennlnatlon Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

Cone-¾ Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.06959 1.35000 4.01200 0.49767 1.11283 36.25% 

AG Average Height Summary 

Cone-o/, ControlType Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soll/S 5 18.947 15.2 27 2.2136 4.9498 26.13% 

100 5 10.76 7.4 13 1.0167 2.2733 21.13% 

AG Average Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82% 

100 5 18.574 8.6660 24.688 2.8451 6.3618 34.25% 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75% 

100 5 1.36680 0.65400 1.88400 0.22198 0.49637 36.32% 

Root Average Length Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82% 

100 5 12.12 9 13.2 0.7864 1.7584 14.51% 

Root Average Wet Wt. Summary 

Conc-'/4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 36.878 13.317 46.99 6.1616 13.778 37.36°k 

100 5 28.494 10.788 41.768 5.5165 12.335 43.29% 

Total Average Biomass Dry Wt. Summary 

Conc-0/4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29% 

100 5 4.43639 2.00400 5.82599 0.71726 1.60385 36.15% 

Total Average Biomass Wet Wt. Summary 

Conc-0/4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 66.484 26.150 82.77 10.452 23.370 35.15% 

100 5 47.067 19.454 66.456 8.3444 18.659 39.640,C, 
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Page 3 of 3 

CETIS Test Summary 
Report Data: 15 May-061 :56 PM 
Test Link: 05-4012-6287/BG156602ps 

% Gennlnatlon Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000 
100 1.00000 1.00000 1.00000 1.00000 1.00000 

AG Average Dry WL Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

o Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000 
100 3.94199 2.60798 1.35000 4.01200 3.43600 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

o Artificial Soll/S 20.3333 16.8 15.2 27 15.4 
100 13 9.8 7.4 12.6 11 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial S011/S 12.8333 36.8260 31-748 35.78 30.84 
100 22.464 16.158 8.66602 24.688 20.8920 

Root Average Dry Wt. Detail 

Cone-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 
100 1.88400 1.09600 0.65400 ·· 1.71799 1.48201 

Root Average Length Detail 

Cone-o/o Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 13 12.6 9 132 12.8 

Root Average Wet Wt. Detail 

Cone-I/. Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soll/$ 13.3167 45.2540 36.3420 46.99 42.488 

100 36.6960 21 .8860 10.788 41.768 31.3280 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 5.82599 3.70398 2.00400 5.73000 4.91799 

Total Average Biomass Wet Wt. Detail 

Conc-0k Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

100 59.16 38.046 19.4540 66.456 52.22 

000--092-101-1 CETIS™ v1.1.2revl Analyst: l:r--
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

AH.OVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 1 of 9 

15 May-061 :56 PM 

07-3049-9835/BG156602ps 

CH2M HIii I 
Version 

15 May-061:55.PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 N/A 20.96% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DlstrlbuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

AG Average Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/o statistic Critical 

Artificial SoiVSedi 100 2.08754 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 8.937865 8.937865 1 
Error 16.40803 2.051004 8 

Total 25.3458948 10.988869 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance ,Ratlo F 2.31238 

Distribution Shapiro-Wilk W 0.84486 

Sample Link Control Link 
05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0351 1.68430 

F Statistic P-Value 

4.36 0.07029 

Critical P-Value 

23.15450 0.43679 

0.05044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1:56 PM 

01-6840-9449/BG156602ps 

CH2M Hill I 
Version 

15 May-061 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.96% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 3.06959 1.35000 4.01200 1.11283 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0/. Statistic Crltlcal 

Artificial Soll/Sedl 100 3.36079 1.B5955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 167.553B 167.5536 1 

Error 11B.6756 14.B3444 B 

Total 286.229324 182.38B22 9 

ANOV A Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 4.740B6 

Dislr1buHon Shapiro-Wilk W 0.88876 

Sample Link Control Link 

05-4012-6287 05-4012-62B7 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0050 4.52974 

F Statistic P-Value 

11.29 0.00992 

Crltlcal P-Value 
23.15450 0.16091 

0.16420 

Comparisons: 

Report Data: 
Analysis: 

Data Analyzed 

Page 3 of 9 

15 May-061 :56 PM 

04-1817-3375/BG156602ps 

CH2M Hill I 
Version 

15 May-061:55 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 23.91% 

Decision(0.05) 

Significant Effect 

Decislon{0.05) 

Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/. Control Type Count Mean Minimum Maximum SD Mean Minimum Maxlm1-1m SD 
0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

100 5 10.760 7.4 13 2.2733 
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet WI. 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 2.12393 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 304.255 304.255 1 

Error 539.5712 67.4464 8 
Total 843.826233 371.70141 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.33292 

Distribution Shapiro-Wilk W 0.83430 

Sample link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0332 9.65866 

F Statistic P-Value 
4.51 0.06642 

Critical P-Value 

23.15450 0.43209 

0.03769 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

15 May-061:56 PM 

06-1778-4905/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
N/A 32.62% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declsion(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 29.605 12.833 36.826 9.717 

100 5 18.574 8.6660 24.688 6.3618 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry Wt. 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 0.73477 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1567499 0.15675 1 

Error 2.322712 0.290339 8 

Total 2.47946206 0.4470889 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.35685 

Dfs lr1bullon Shapiro-Wilk W 0.87393 

Sample Link Control Link 

05-4012-6287 05-401 2-6287 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.2417 0.63371 

F Statistic P-Value 
0.54 0.48346 

Critical P-Vatue 

23.15450 0.77462 

0.1 1105 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 1:56 PM 

10-9034-69851BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 39.19% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlslr1bullon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.36680 0.65400 1.88400 0.49637 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic CrlUcal 

Arti ficial Soll/Sedl 100 3.41756 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 207.3284 207.3284 1 

Error 142.0089 17.75111 8 

Total 349.337341 225.07956 9 

ANOVAA&sumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 10.48196 

Dlstr1buHon Shapiro-Wilk W 0.92184 

Sample Link Control Link 

05-4012-6287 05-4012~287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0046 4.95507 

F Statistic P-Value 

11.68 0.00912 

Crltlcal P•Value 

23.15450 0.04287 

0.37254 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-06 1:56 PM 

10-5846-0601/BG156602ps 

_CH2M HIii I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.34% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equ~I Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•t. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll.IS 5 21 .227 13.333 29 5.693 

100 5 12.120 9 13.2 1.7584 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wet W t. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflcial Soll/Sedl 100 1.01382 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 175.7511 175.7511 1 

Error 1367.951 170.9939 8 
Total 1543.70190 346.74495 9 

ANOVAAssumptlons 

Attribute Test Statistic 
Variances Variance Ratio F 1.24753 

Distribution Shapiro-Wilk W 0.87920 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1702 15.379 

F Statistic P-Value 
1.03 0.34035 

Critical P-Value 
23.15450 0.83546 

0.12775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061 :56 PM 

07-1 319-0997/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 41 .70% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(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 Artlflcial Soll/S 5 36.878 13.317 46.99 13.778 

100 5 28.494 10.788 41 .768 12.335 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial SoiVSedl 100 1.73017 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 11.46197 11.46197 1 

Error 30.6319 3.828987 8 

Total 42.0938644 15.290956 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 1.97707 

Distribution Shapiro-Wilk W 0.84141 

Sample Link Control Unk 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0609 2.30133 

F Statistic P-Value 
2.99 0.12185 

Critical P-Value 
23.15450 0.52538 

0.04587 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061 :56 PM 

06-9686-5993/BG156602ps 

CH2M HIii I 
Version 

15 May-061 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 34.99% 

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 

Conc-o/• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 4.43639 2.00400 5.82599 1.60385 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.4518 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 942.4918 942.4918 1 

Error 35TT.302 447.1627 8 

Total 4519.79327 1389.6544 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.56883 

Distribution Shapiro-Wilk W 0.85602 

Sample Link Control Link 
05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0923 24.8697 

F Statistic P-Value 

2.11 0.1 8462 

Critlcal P-Value 

23.15450 0.67328 

0.06847 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061:56 PM 

10-6936-9311/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :56 PM CETISv1.1 .2 

Toxic Units ChV PMSD 
1 N/A 37.41% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SolUS 5 66.484 26.15 82.77 23.370 

100 5 47.067 19.454 66.456 18.659 
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CONC. REPLICATE 
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BLUEGRASS GROWTH TEST 

Emergence 

184¥ 194¥ - -planting • planting 

T-OAYS POST• 
l;l,,I_ERGENCE ,_~_.4.,,._ 

pl8ntlng) 

T•ISlortDllle: 4 -5- 0 V 

pH 

14-0AYS POST• 

(jfR=~or 
plM~ng) 

1--. '1 

7-0~• Post-Eml,Ol'nce: S.edlvoly 11,n 40MI lo~ Steellngs ~a lht 5 ltDeal seedllng1~ Oescr1be al-cot apj)Uranot: 

Sb & ~ 

Rtplall C 

RapkaloD 

Ropllc.te E 

••f½,&, (-t_ & I 

I L.:, t:r 

Musu,. Sheol H"'9ht 

lndlYldual lltlghl ol oac/1 seodfing 

,_..._nd) 

MeaslnS'-IWel!lllt 

Total 11)1111 of all seedlings 

(alloYIQ-) 

Deo<rllll IOCII ~ 

RapllcaleA 

ReplcaleB 

ReplcoleC 

Rll)lcno D 

RtlpllcaleE 

M...,,.RootLOf91,: 

locfMd,_longlholrt,.,~root ---1'1g 

IIE 

111 Seed 

4'1 
(;,7 
"'l'o 
es 

roro, 4 : I t...oi, & 

mm 

mm mm mm 

mm 
Q-c:;, :'.> mm mm mm 

mm mm mm mm mm 2, mm ( mm 

---------------------------------=~1-

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



CETIS Test Summary 
I Plant Chronic test 

Test No: 06-901 B-7681 Test Type: 

Start Date: 05Apr-06 Protocol: 

Ending Date: 08 May-06 DIIWater: 

Setup Date: 05 Apr-06 12:00 AM Brine: 

Comments: BG1566-03 

Sample No : 03-3130-8104 Code: 

Sample Date: 30 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 6d Oh Station: 

Comments: J11JH5 

Comparison Summary 

Analysis Endpoint NOEL 

15-4902-9508 % Germination 100 

03-4255-8269 AG Average Dry Wt. 100 

16-2999-4225 AG Average Height 100 

14-3415-6893 AG Average Wet Wt. 100 

09-0554-6174 Root Average Dry Wt. 100 

15-4360-3201 Root Average Length 100 

07-7960-4753 Root Average Wet Wl 100 

04-4976-7362 Total Average Biomass Dry 100 

01-2756-4511 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 

ASTM E1963-02 (2002) 

81566-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

> 100 N/A 

> 100 N/A 

> 100 NIA 

> 100 N/A 

> 100 NIA 
> 100 N/A 

> 100 N/A 

CETIS™ v1 .1.2revl 

Page 1 of 3 

Report Date: 15 May-06 2:01 PM 

Test Link: 11-7211-8663/BG156603ps 

CH2M HIii I 
Duration: 33d Oh 

Species: Poa sandbergii 

Source: 

Client : 

Project: 

PMSD Method 
41 .99% WIicoxon Rank Sum Two-Sample 

52.20% Equal Variance t Two-Sample 

142.17% Wilcoxon Rank Sum Two-Sample 

44.73% Equal Variance I Two-Sample 

72.74% Equal Variance t Two-Sample 

111 .63% Wilcoxon Rank Sum Two-Sample 

62.15% Equal Variance t Two-Sample 

55.73% Equal Variance t Two-Sample 

54.13% Equal Variance t Two-Sample 
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CETIS Test Summary 
% Germination Summary 

Conc-0/o ControlType Reps Mean Minimum 

0 Artificial Soil/S 5 0.84000 0.60000 

100 5 0.84000 0.20000 

AG Average Dry Wt. Summary 

Conc-0/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.96040 2.05668 

100 I 5 4.24840 2.12800 

AG Average Height Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.947 15.2 

100 5 25.88 8.6 

AG Average Wet Wt. Summary 

Conc-o/. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 29.605 12.833 

100 5 23.626 11.160 

Root Average Dry Wt. Summary 

Conc-0/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.61720 0.64667 

100 5 2.03640 0.94800 

Root Average Length Summary 

Cone-% ControlType Reps Mean Minimum 

0 Artificial Soil/S 5 21 .22.7 13.333 

100 '5 23.2 8.2 

Root Average Wet Wt Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 36.878 13.317 

100 5 32.477 11 .544 

Total Average Biomass Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 6.5776 2.7033 

100 5 6.2848 3.0760 

Total Average Biomass Wet Wl Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 66.484 26.150 

100 5 56.103 22.704 

000-092-101-1 

Maximum SE SD 
1.00000 0.09798 0.21909 

1.00000 0.1 6000 o.35m 

Maximum SE SD 

6.26333 0.75679 1.69222 

8.51001 1.16886 2.61365 

Maximum SE SD 

27 2.2136 4.9498 

83 14.315 32.009 

Maximum SE SD 
36.826 4.3456 9.717 

43.06 5.6416 12.615 

Maximum SE SD 
2.06331 0.25857 0.57819 

3.45001 0.57735 1.29098 

Maximum SE SD 
29 2.546 5.693 

73 12.485 27.918 

Maximum SE SD 

46.99 6.1616 13.778 

70.600 10.675 23.871 

Maximum SE SD 

8.3267 1.0085 2.2551 

11.960 1.6937 3.7873 

Maximum SE so 
82.77 10.452 23.370 

113.66 16.289 36.423 

CETISlW v1 .1 .2revl 

Page 2 of 3 

Report Date: 15 May-06 2:01 PM 

Test Link: 11-7211-8663/BG156603ps 

CV 

26.08°,(, 

42.59°,(, 

CV 

34.11% 

61 .52°,(, 

CV 

26.13% 

123.68 

CV 

32.82% 

53.39% 

CV . 35.75% 

63.40% 

CV 

26.82% 

120.34 

CV 

37.36% 

73.50% 

CV 

34.29% 

60.26% 

CV 

35.15% 
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Page 3 of 3 

CETIS Test Summary 
Report Date: 15 May-06 2:01 PM 

Test Link: 11-7211-8663/BG156603ps 

o/e Gennlnatlon Detail 

Cone-% Control Type Rep 1 Rep2 · Rep3 Rep4 Rep5 
0 Artificial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000 
100 1.00000 1.00000 1.00000 0.20000 1.00000 

AG Average Dry Wt. Detall 

Conc-0/4 Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000 
100 3.26001 2.12800 4.90200 8.5J001 2.44199 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artlfidal Soll/S 20.3333 16.8 15.2 27 15.4 

100 12.6 8.6 14.6 83 10.6 

AG Average Wet wt. Detail 

Cone-•/, Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artificial Soil/S 12.8333 36.8260 31 .748 35.78 30.84 

100 20.1080 11.1600 28.4260 43.06 15.3760 

Root Average Dry Wt. Detall 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 
0 Artificial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.19199 0.94800 3.44401 3.45001 1.14800 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 11.8 8.2 13.6 73 9.4 

Root Average Wet Wt. Detail 

Conc-0/4 Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 21.1280 11 .544 40.554 70.6000 18.56 

Total Average Biomass DryWt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 4.45200 3.07600 8.34601 11.9600 3.58999 

Total Average Biomass Wet Wt. Detail 

Conc-'/4 Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

1QO 41.2360 22.7040 68.98 113.66 33.936 

-94 -
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
% GerminaUon Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

ArUficlal SoiVSedl 100 29 

ANO'IATable 

Source Sum of Squares Mean Square DF 

Between 0.0001352 0.000135 1 

Error 0.8748686 0.109359 8 

Total 0.87500388 0.1094938 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45738 

Distribution Shapiro-Wilk W -0.65938 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 3 

F Statistic P-Value 

0.00 0.97281 

Critical P-Value 

23.15450 0.40516 

0.00028 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-06 2:01 PM 

15-4902-9508/BG156603ps 

CH2M Hill I 
Date Analyzed Version 

15 May-062:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 41 .99% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-"/, Statistic Critical 

Artificial Soil/Sedi 100 0.51132 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1.26735 1.26735 1 

Error 38.7791 4.8473BB 8 
Total 40.0464520 6.1147375 9 

ANOVA AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 2.38550 

Distribution Shapiro-Wilk W 0.94807 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3115 2.58935 

F Statistic P-Value 

0.26 0.62294 

Critical P-Value 

23.15450 0.42040 

0.64572 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2 of 9 

15 May-06 2:01 PM 

03-4255-8269/8G156603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic UnHs ChV PMSD 

1 NIA 52.20% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(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 Soll/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 4.24840 2.12800 8.51001 2.61365 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-'/, Statistic Critical 

Artlficlal Soll/Sedl 100 20 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 120.1778 120.1778 1 

Error 4196.372 524.5464 8 

Total 4316.54936 644.72423 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 41.81857 

Distribution Shapiro-Wilk W 0.71129 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.0754 0 

F Statistic P-Value 

0.23 0.64499 

Critical P-Value 

23.15450 0.00322 

0.00121 

Comparisons: 

Repcrt Date: 

Analysis: 

Page 3of 9 

15 May-06 2:01 PM 

16-29994225/BG156603ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 142.17% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05} 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soif/S 5 18.947 15.2 27 4.9498 7.00000 5.00000 9.00000 1.58114 

100 5 25.880 8.6 83 32.009 4.00000 1.00000 10.0000 3.53553 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-•/4 Statistic Critlcal 

Artificial Soi 1/Sedi 100 0.83967 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 89.38481 89.38481 1 

Error 1014.24 126.78 8 

Toi.al 1103.6245 216.16477 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.68545 

Distribution Shapiro-WIik W 0.97199 

Sample Link Control Link 

11-7211-8663 11-7211-8~3 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2127 13.2423 

F Statistic P-Value 

0.71 0.42548 

Critical P-Value 
23.15450 0.62545 

0.90865 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 4 of 9 

15 _May-06 2:01 PM 

14-3415-6893/BG156603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETJSv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 44.73% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disb'ibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 23.626 11 .160 43.06 12.615 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Crillcal 
Artificial Soil/Sedi 100 -0.6627 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.4393268 0.439327 1 

Error 8.003755 1.000469 8 

Total 8.44308144 1.4397961 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 4.98547 

Distribution Shapiro-Wilk W 0.88496 

Sample Link Con1rol Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7369 1.17636 

F Statistic P~Value 
0.44 0.52617 

Critical P-Value 

23.15450 0.14882 

0.14871 

Comparisons: 

Report Dale: 
Analysts: 

Date Analyzed 

Page 5 of 9 

15 May-06 2:01 PM 

09-0554-6174fBG156603ps 

CH2M HIii I 
Version 

15 May-06 2:01 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 72.74% 

Declsion(0. 05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Oecislon(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 1.61720 0.64667 2.06331 0.57819 

100 5 2.03640 0.94800 3.45001 1.29098 
.' 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedl 100 21 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 9.735111 9.735111 1 
Error 3247.241 405.9051 8 

Total 3256.97608 415.64023 9 

ANOVA Assumptions 

Attribute Test Statistic 

Vartances Variance Rallo F 24.04797 

Distribution Shapiro-Wilk W 0.72521 

Sample Link Control Link 
11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value Tles 
0.1111 0 

F Statistic P-Value 

0.02 0.88076 

Crltlcal P-Value 

23.15450 0.00931 

0.00178 

Comparisons: 

Report Date: 

Analysls: 

Page 6 of 9 
15 May-06 2:01 PM 

15-4360-3201/BG156603ps 

CH2M Hill I 
Date Analyzed Version 

15 May-062:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 111.63% 

Oecision(0.05) 
Non-Significant Effect 

Oecision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Conc-0/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 21 .227 13.333 29 5.693 6.80000 4.00000 . 9.00000 1.92354 
100 5 23.2 8.2 73 27.918 4.20000 1.00000 10.0000 3.56371 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Wet Wl Comparison 

Method Alt H Data Transform 
Equal Variance t Two-Sampl1f C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Ar1ificial SoiUSedl 100 0.35705 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 48.42056 48.42056 1 

Error 3038.583 379.8229 8 

Total 3087.00356 428.24343 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 3.00179 

Dlstribulfon Shapiro-Wilk W 0.92487 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3651 22.9207 

F Statistic P-Value 
0.13 0.73029 

Critical P-Value 

23.15450 0.31225 

0.39940 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:01 PM 

07-7960-4753/BG156603ps 

CH2M HIii I 
' Version 

15 May-06 2:01 PM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 62.15% 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disb1bullon 

Data Summary Original Data Transformed Data 

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

0 Artlllclal SoiUS 5 36.878 13.317 46.99 13.778 

100 5 32.477 11 .544 70.600 23.871 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Ory Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 0.14854 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 0.2143312 0.214331 1 

Error 77.71687 9.714608 8 

Total 77.9311967 9.9289394 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.82040 

Distribution Shapiro-Wilk W 0.94597 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4428 3.66564 

F Statistic P-Valua 

0.02 0.88560 

Critical P-Value 

23.15450 0.33935 

0.62111 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 8 of 9 

15 May-06 2:01 PM 

04-4976-7362/BG 156603ps 

CH2M Hill I 
Version 

15 May-062:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 55.73% 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Nom,al Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 6.28480 3.07600 11.9600 3.78729 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/o Statistic Crltical 

Artificial SoiVSedi 100 0.53636 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 269.3819 269.3819 1 

Error 7491.238 936.4048 8 

Total 7760.62021 1205.7867 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.42893 

Distribution Shapiro-Wilk W 0.94678 

Sample Link Control Link 

11-721 1-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3032 35.989 

F Statistic P-Value 

0.29 0.60630 

Crltlcal P-Value 
23.15450 0.41109 

0.63064 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-06 2:01 PM 

01-2756-4511/BG156603ps 

CH2M HIii I 
Version 

15 May-06 2:01 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 N/A 54.13% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Tran sformed Data 

Conc•o/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 66.484 26.15 82.77 23.370 

100 5 56.103 22.704 113.66 36.423 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 20-3747-5618 Test Type: 

Start Date: 05 Apr-06 Protocol: 

Ending Date: 08 May-06 DIIWater: 

Setup Date: 05 Apr-06 12:00 AM Brine: 

Comments: BG1566-04 

Sample No: 11-8681-3426 Code: 

Sample Date: 04 Apr-06 Material: 

Receive Date: Source: 

Sample Age: 24h Station: 

Comments: J11JH8 

Comparison Summary 

Analysis Endpoint NOEL 

104296-6091 % Germination 100 

06-5675-2370 AG Average Dry Wt. 100 

18-8985-8305 AG Average Height < 100 

OS-3523-9846 AG Average Wet Wt. 100 

11-7626-6043 Root Average Dry Wt. 100 

04-8151-0611 Root Average Length < 100 

OS-2915-6004 Root Average Wet Wt. 100 

14-6818-4113 Total Average Biomass Dry 100 

08-0482-5495 Total Average Biomass Wet 100 

000-092-101-1 

Page 1 of 3 

Report Date: 15 May-06 2: 09 PM 

Test Link: 09-5382-7322/BG156604ps 

CH2M HIii I 
Plant Chronic test Duration: 33d Oh 

ASTM E1963-02 (2002) Species: Poa sandbergii 

Source: 

B1566-04 Cllent: 

Soll Project: 

Hanford 

LOEL ChV PMSD Method 

> 100 NIA 20.96% Equal Variance I Two-Sample 

> 100 NIA 39.71% WIicoxon Rank Sum Two-Sample 

100 NIA 24.83% Equal Variance t Two-Sample 

> 100 NIA 37.50% Equal Variance t Two-Sample 

> 100 NIA 54.49% Equal Variance t Two-Sample 

100 NIA 24.22% Equal Variance t Two-Sample 

> 100 NIA 48.66% Equal Variance t Two-Sample 

> 100 NIA 42.74% Equal Variance t Two-Sample 

> 100 NIA 43.45% Equal Variance I Two-Sample 

-105-
CETISTII v1.1.2revl Analyst: 7-c- Approval: __ _ 



Page 2 of 3 

CETIS Test Summary 
Report Date: 15 May-06 2:09 PM 

Test Link: 09-5382-7322/BG156604ps 

% Germination Summary 

Cone-0k Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Solf/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

Cone-o/, Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41 .94% 

AG Average Height Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artiflcfal SoiVS 5 18.947 15.2 27 2.2136 4.9498 26.13% 

100 5 12.96 9.2 16.2 1.2254 2.7401 21 .14% 

/113 Average Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82% 

100 5 24.881 10.352 34.758 4.0937 9.1536 36.79% 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artlficial Soll/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75% 

100 5 1.61000 0.34401 2.82400 0.39717 0.88809 55.16% 

Root Average Length Summary 

Cone•"• Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soif/S 5 21.227 13.333 29 2.546 5.693 26.82% 

100 5 11 .16 7 13 1.0778 2.41 21.59% 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 36.878 13.317 46.99' 6.1616 13.778 37.36% 

100 5 30.844 4.5140 48.884 7.4266 16.606 53.84% 

Total Average Biomass Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29% 

100 5 5.56120 1.51602 8.39399 1.12635 2.51859 45.29% 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artifidal Soil/S 5 66.484 26.150 82.77 10.452 23.370 35.15% 

100 5 55.725 14.866 83.642 11.491 25.695 46.11% 

000-092-101 -1 CETIS™ v1 .1.2revl Analyst: '&-
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Page3of 3 

CETIS Test Summary 
Report Date: 15 May-06 2:09 PM 

Test Link: 09-5382-7322/BG156604ps 

o/e Germination Detail 

Cone-•/. Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial SoiUS 0.60000 1.00000 1.00000 0.60000 1.00000 

100 1.00000 1.00000 1.00000 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep S 

0 Artificial Soil/$ 2.05666 6.05200 5.26000 6.26333 5.17000 

100 4.14000 1.17200 4.69401 4 .16001 5.57001 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 12.4 9.2 15 12 16.2 
. 

AG Average Wet Wt. Detail 

Cone-"/• Control Type Rep 1 Rep2 Rep3 Rep4 Reps 
0 Artificial Soil/S 12.8333 36.6260 31 .748 35.78 30.84 

100 23.932 10.352 29.91 25.4520 34.7580 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artificial SoiUS 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.57800 0.34401 1.84399 1.46000 2.82400 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artfficlal Soll/$ 13.3333 23.4 20 29 20.4 

100 11 .4 7 11 .8 12.6 13 

Root Average Wet Wt. Detail 

Cone-•t. Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

o. Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 32.718 4.51401 39.542 28.564 46.8840 

Total Average Biomass Dry Wt Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 2.70335 7.98000 6.78601 8.32666 7.09000 

100 5.71799 1.51602 6.53799 5.63999 8.39399 

Total Average Biomass Wet Wt. Detail 

Conc-0/o Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soll/S 26.1500 82.0800 68.0900 82.77 73.328 

100 56.65 14.6660 69.4520 54.016 83.6420 

000-092-101-1 CETIS™ v1 .1 .2revl Analyst: "b-
-107-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-'!. Statistic Critical 

Artificial Soil/Sedl 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0 .14111 

Critical P-Value 

11 .25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 2:09 PM 

10-4296-6091/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 20.96% _ 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0 .88608 1.34528 0.25152 

100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020 
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CETIS Analysis Detail 
l Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry WI. Compar1Son 

Method Alt H Data Transform 
Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-•I. Statistic Critical 
Artificlal SoiUSedi 100 21 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.546196 2.546196 1 

Error 22.43875 2.804843 8 

Total 24.9849429 5.3510389 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.04281 

Distribution Shapiro-Wilk W 0.78590 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 
100 >100 

P-Value Ties 
0.1111 0 

F Statistic P-Value 
0.91 0.36860 

Critical P-Value 
23.15450 0.96857 

0.00977 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

15 May-06 2:09 PM 

06-5675-2370/BG156604ps 

CH2M Hill I 
Date Analyzed Version 
15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 39.71% 

Decision{0.05) 
Non-Slgnilicant Effect 

Decislon{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 4.96040 2.05668 6.26333 1.69222 6.80000 2.00000 10.0000 3.11448 

100 5 3.95120 1.17200 5.57001 1.65713 4.20000 1.00000 8.00000 2.58844 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficfal Soll/Sedi 100 2.36611 1.85955 

/!NOVA Table 

Source Sum of Squares Mean Square DF 
Between 89.60044 89.60044 1 

Error 128.0356 16.00444 8 

Total 217.635994 105.60489 9 

/!NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.26330 

Distribution Shapiro-Wilk W 0.89810 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0228 4.70498 

F Statistic P-Value 
5.60 0.04552 

Critical P-Value 

23.15450 0.27849 

0.20879 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:09 PM 

1~8985-8305JBG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 24.83% 

Decision(D.05) 
Significant Effect 

Declslon(D.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DlstribuUon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

100 5 12.960 9.2 16.2 2.7401 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analys is Type 

AG Average Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C> T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Arti ficial Soil/Sedi 100 0.79139 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 
Between 55.80611 55.80611 1 

Error 71 2.8447 89.10558 8 

Total 768.650TT6 144.91169 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12685 

Disbibution Shapiro-Wilk W 0.84581 

Sample Link Control link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2258 11.101 7 

F Statistic P-Value 

0.63 0.451 54 

Crltlcal P-Value 

23.15450 0.91064 

0.05178 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 4 of 9 

15 May-06 2:09 PM 

09-3523-9846/BG156604ps 

CH2M Hill I 
Version 

15 May--06 2:08 PM CETISv1 .1 .2 

Toxl_c Units ChV PMSD 
1 NIA 37.50% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 29.605 12.833 36.826 9.717 

100 5 24.881 10.352 34.758 9.1 538 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry Wt. 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 0.01519 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0001296 0.00013 1 

Error 4.492009 0.561501 8 

Total 4.49213825 0.5616306 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35927 

Dlslrlbullon Shapiro-Wilk W 0.93228 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSC 

0.4941 0.88128 

F Statistic P-Value 
0.00 0.98825 

Critical P-Value 

23.15450 0.42618 

0.47069 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 2:09 PM 

11-7626-6043/BG 156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 N/A 54.49% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(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 SolUS 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.61000 0.34401 2.82400 0.88809 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analyst~ Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedl 100 3.641 12 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 253.3445 253.3445 1 

'Error 152.8729 19.1091 1 8 
Total 406.217346 . 272.45356 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 5.58027 

Distribution Shapiro-Wilk W 0.94563 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0033 5.14112 

F Statistic P-Value 
13.26 0.00658 

Critical P-Value 
23.15450 0.12453 

0.61720 

Comparisons: 

Report Date: 

Analysts : 

Date Analyzed 

Page 6 of 9 

15 May-06 2:09 PM 

04-81 51 -061 1/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 24.22% 

Declsion(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 so Mean Minimum Maximum SD 
0 Artificial SoiUS 5 2 1.227 13.333 29 5.693 

100 5 11.160 7 13 2.41 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Wet Wt. 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 0.62527 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 91.01494 91.01494 1 

Error 1862.381 232.7976 8 

Total 1953.39592 323.81256 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45274 

Distribution Shapiro-Wilk W 0.86473 

Sample Link Control Link 
09--5382-7322 09-5382-7322 

Zeta NOEL LOEL 
100 >100 

· P-Value MSD 
02746 17.9443 

F Statistic P-Value 
0.39 0.54921 

Crltlcal P-Value 
23.15450 0.72627 

0.08673 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:09 PM 

09--2915-6004/BG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISV1 .1.2 

Toxic Units ChV PMSD 
1 NIA 48.66% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 36.878 13.317 46.99 13.n8 

100 5 30.844 4.5140 48.884 16.606 
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CETIS Analysis Detail 
Comparisons: 

Report Date: 

Analysis: 

Page 8 of 9 

15 May-06 2:09 PM 

14-681B-4113/BG156604ps 

I Plant Chronic test CH2M HIii I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Total Average Biomass Dry Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISv1.1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMS0 

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 42.74% 

Group Comparisons 

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

Artificial Soil/Sedi 100 0.67228 1.85955 0.2602 2.81142 Non-Significant Effect 

ANOVATable 

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

Between 2.58272 2.58272 1 0.45 0.52034 Non-Significant Effect 

Error 45.71575 5.714468 8 

Total 48.2984681 8.2971888 9 

ANOVA Assumptions 

Attribute Test Statistic Critlcal P-Value Declslon(0.01) 

Variances Variance Ratio F 1.24729 23.15450 0.83561 Equal Variances 

Distribution Shapiro-Wilk W 0.83879 0.04267 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 6.5n61 2.70335 8.32666 2.25514 

100 5 5.56120 1.51602 8.39399 2.51859 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedl 100 0.6926 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 289.3578 289.3578 1 

Error 4825.742 603.2178 8 

Total 511 5.09998 892,57556 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.20886 

Distribution Shapiro-Wilk W 0.83756 

Sample Link Control Unk 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2541 28.8851 

F Statistic P-Value 

0.48 0.50816 

Critical P•Value 

23.1 5450 0.85859 

0.04125 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-OS 2:09 PM 

08-0482-5495/BG1 56604ps 

CH2M HIii I 
Version 

15 May-06 2:09 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 43.45% 

Decision(0.05) 

Non-Significant Effect 

Dacision(0.05) 

Non-Significant Effect 

. 

Declslon(0.01) 

Equal Variances 

Normal Olsbibullon 

Data Summary Original Data Transformed Data 

Conc-o/e Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 66.484 26.15 82.77 23.370 

100 5 55.725 14.866 83.642 25.695 
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BLUEGRASS GROWTH TEST 
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CETIS Test Summary 
Report Date: 15 May-06 2:15 PM 

Test Link: 02-6435-3225/BG156605ps 

I Plant Chronic test CH2M Hill I 
Test No: 10-9161-4520 Test Type: Plant Chronic test Duration: 33d Oh 
Start Date: 05 Apr-OS Protocol: ASTM E1963-02 (2002) Species; Poa sandbergii 

Ending Date: 08 May-OS DII Water: Source: 
Setup Date: 05 Apr-06 12:00 AM Brine; 

Comments: BG1566-05 

Sample No: 14-5469-5117 Code: 81566-05 Client: 

Sample Date: 04Apr-06 Material: Soil Project: 

Receive Date: Source: Hanford 

Sample.Age: 24h Station: 

Comments: J11JH4 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

10-2614-5013 % Germination 100 > 100 NIA 27.93% WIicoxon Rank Sum Two-Sample 

06-9816-5069 AG Average Dry Wt. 100 > 100 NIA 33.30% Equal Variance t Two-Sample 

12-7858-0968 AG Average Height 100 > 100 NIA 27.13% Equal Variance t Two-Sample 

12-4163-3516 AG Average Wei Wt. 100 > 100 NIA 32.37% Equal Variance I Two-Sample 

11-7585-1124 Root Average Dry Wt. 100 > 100 NIA 35.66% Equal Variance t Two-Sample 

06-2382-5640 Root Average Length 100 > 100 NIA 31.TTo/o Equal Variance I Two-Sample 

0~355-0816 Root Average Wet Wt. 100 > 100 NIA 36.45% Equal Variance t Two-Sample 

09-4776-1406 Total Average Biomass Dry 100 > 100 NIA 33.47% Equal Variance t Two-Sample 

05-5096-3625 Total Average Biomass Wet 100 > 100 NIA 34.13% Equal Variance t Two-Sample 

000-092-101-1 CETIS,.. v1 .1.2revl Analyst: 7,--: 
-118-
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CETIS Test Summary 
% Gennlnation Summary 

Cone-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.84000 0.60000 

100 5 0.92000 0.60000 

AG Average Dry Wt. Summary 

Conc-04 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.96040 2.05668 

100 5 3.76653 2.32200 

AG Average Height Summary 

Conc-0/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.947 15.2 

100 5 14.6 12.2 

AG Average Wet wt. Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 29.605 12.B33 

100 5 23.145 14.014 

Root Average Dry Wt. Summary 

Cone-o/, Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.61720 0.64667 

100 5 1.65493 1.05601 

Root Average Length Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 21 .227 13.333 

100 5 16.667 · 10.8 

Root Average Wet Wl Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 36.878 13.317 

100 5 31.738 20.338 

Total Average Biomass DryWl Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 6.57761 2.70335 

100 5 5.42147 3.37B00 

Total Average Biomass Wei Wt. Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 66.484 26.150 

100 5 54.883 34.352 

000-092-101-1 

Maximum SE 

1.00000 0.09798 

1.00000 0.08000 

Maximum SE 

6.26333 0.75679 

4.96667 0.46535 

Maximum SE 

27 2.2136 

21 1.6553 

Maximum SE 

36.B26 4.3456 

29.797 2.TT17 

Maximum SE 

2.06331 0.25857 

2.03398 0.17121 

Maximum SE 

29 2.546 

26.333 2.5826 

Maximum SE 

46.99 6.1616 

41 .842 3.7804 

Maximum SE 

8.32666 1.00853 

6.75334 0.62011 

Maximum SE 
82.77 10.452 

66.B16 6.2951 

CETIS1M v1.1 .2revl 

SD 
0.21909 

0.17889 

SD 

1.69222 

1.04056 

SD 

4.9498 

3.7014 

SD 

9.717 

6.1977 

SD 

0.57819 

0.38285 

SD 

5.693 

5.7748 

SD 

13.778 

8.4532 

SD 

2.25514 

1.38660 

SD 
23.370 

14.076 

Report Date: 

Test Link: 

CV 

26.08% 

19.44% 

CV 

34.11% 

27.63°.,(, 

CV 

26.13% 

25.35% 

CV 

32.82% 

26.78% 

CV 

35.75% 

23.13% 

CV 

26.82% 

34.65% 

CV 

37.36% 

26.63% 

CV 

34.29% 

25.58% 

CV 

35.15% 

25.65% 

Analyst 'JJ--' 

Page 2 of 3 

15 May-06 2:15 PM 

02-6435-3225/BG156605ps 
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CETIS Test Summary 
"/• Germination Detail 

Cone-o/. Control Type Rep 1 Rep2 
0 Artificial Soil/S 0.60000 1.00000 
100 1.00000 1.00000 

AG Average Dry Wl Detall 

Conc-•1. Control Type Rep 1 Rep2 
0 Artiftcial Soil/S 2.05668 6.05200 

100 2.32200 3.90800 

AG Average Height Detall 

Cone-o/• Control Type Rep1 Rep2 

0 Artificial Soil/S 20.3333 16.8 
100 12.2 12.8 

AG Average Wet Wl Detail 

Conc-•1. Control Type Rep 1 Rep2 
0 Artiflcial Soil/S 12.8333 36.8260 

100 14.0140 24.974 

Root Average Dry Wt. Detall 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soll!S 0.64667 1.92800 

100 1.05601 1.87601 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 13.3333 23.4 

100 10.8 15.4 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 20.3380 41.8420 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.37800 5.78400 

Total Average Biomass Wet Wt. Data ii 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soil/S 26.1500 82.0800 

100 34.352 66.816 

000--092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

526000 
3 .19401 

Rep3 
15.2 
12.4 

Rep3 
31 .748 

20.118 

Rep3 

1.52800 
1.52201 

Rep 3 

20 
14.8 

Rep3 

36.3420 

26.3220 

Rep3 

6.78801 

4.71603 

Rep3 
68.0900 

46.4400 

Rep4 Rep S 
0.60000 1.00000 

1.00000 0.60000 

Rep4 RepS 

6.26333 5.17000 

4.44199 4 .96667 

Rep4 Reps 
27 15.4 
14.6 21 

Rep4 Rep S 

35.78 30.84 
26.822 29.7967 

Rep4 Reps 
2.06331 1.92001 

2.03398 1.78666 

Rep4 Rep 5 

29 20.4 

16 26.3333 

Rep4 Reps 
46.99 42.488 

34.114 36.0733 

Rep4 Reps 
8.32666 7.09000 

6.47598 6.75334 

Rep4 Reps 
82.77 73.328 

60.936 65.87 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: fr-
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C"ETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

WIicoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedl 100 30 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.021087 0.021087 1 
Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Unk 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value Ties 

0.6548 3 

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 

15 May-06 2:15 PM 

10-2614-5013/BG1 ~5ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(O. 05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861 

100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23607 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiUSedi 100 1.34382 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 
Between 3.563297 3.563297 1 

Error 15.78555 1.973194 8 
Total 19.3488472 5.5364908 9 

~ov A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.64472 

Distribution Shapiro-Wilk W 0.87162 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0 .1 079 1.65205 

F Statistic P-Value 
1.81 0.21587 

Critical P-Value 

23.15450 0.36905 

0.10441 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 2:15 PM 

06-9816-5069/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 33.30% 

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 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 3.76653 2.32200 4.96667 1.04056 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Av~ge Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 1.57255 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 47.23378 47.23378 1 

Error 152.8036 19.10044 8 

Total 200.037334 66.334221 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.78839 

Distribution Shapiro-Wilk W 0.81182 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0772 5.13995 

F Statistic P-Value 

2.47 0.15447 

Crltlcal P•Value 

23.15450 0.58719 

0.02017 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 3 of 9 

15 May--06 2:15 PM 

12-7858-0968/BG 156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.13% 

Decision(0.05) 

Non-Significant Effect 

Decision (0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Olsb1bution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

100 5 14.6 12.2 21 3.7014 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.25344 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 104.3463 104.3463 1 
Error 531.3278 66.41598 8 

Total 635.674072 170.76223 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45808 

Distribution Shapiro-WIik W 0.84922 

Sample Link Control Link 
02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1227 9.58459 

F Statistic P-Value 

1.57 0.24544 

Critical P-Value 

23.15450 0.40501 

0.05686 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 2:15 PM 

12-4163-3516/BG 156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 NIA 32.37% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 23.145 14.014 29.797 6.1977 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint . Analysis Type 
Root Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 -0.1217 1.B5955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0035600 0.003560 1 

Error 1.923489 0.240436 8 

Total 1.92704911 0.2439961 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo. F 2.28077 

Distribution Shapiro-WIik W 0.85352 

Sample Link Control Link 
02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.5469 0.57668 

F Statistic P-Value 

0.01 0.90615 

Critical P-Value 

23.15450 0.44417 

0.06397 

Comparisons : 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 2:15 PM 

11-75B5-1124/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.66% 

Decision(0.05) 

Non-Significant Effect 

Declsion(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 Soll/$ 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.65493 1.05601 2.03398 0.38285 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 1.2574 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 51.984 51 .984 1 

Error 263.0364 32.87955 8 

Total 315.020439 84.863556 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02896 

Distribution Shapiro-WIik W 0.91541 

Sample Link Control Link 

02-64~3225 02-643!>-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1220 6.74373 

F Statistic P•Valua 
1.58 0.24407 

Critical P-Valua 

23.15450 0.97859 

0.32023 

Comparisons: 

Report Data: 
Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:15 PM 

06-2382-5640/BG 156605ps 

CH2M HIii I 
Version 

15 May-062:15 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 31.77% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Orlglnal Data Transformed Data 

Conc-'.4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 21.227 13.333 29 5.693 

100 5 16.667 · 10.8 26.333 5.7748 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint ._ ./ulalysis Type 

Root Average Wet Wt. '- ·• l'.:omparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soll/Sedl 100 0.71108 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 66.05597 66.05597 1 

Error 1045.13 130.6412 8 
Total 1111 .1 8549 196.69716 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.65655 

Distribution Shapiro-WIik W 0.87165 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2486 13.4424 

F Statistic P-Value 

0.51 0.49724 

Critlcal P-Value 

23.15450 0.36694 

0.10448 

Comparisons: 

Report Data: 

Analysis: 

Date Analyzed 

Page7 of 9 

15 May-06 2:15 PM 

03-8355-0816/BG156605ps 

CH2M Hill I 
Version 

15 May-062:1 5 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 36.45% 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Dacision(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 Artificlal Soll/S 5 36.878 13,317 46.99 13.778 

100 5 31.738 20.338 41.842 8.4532 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dry Wt. Comparison . 
Method Alt H Data Transform 
Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•/. Statistic Crltlcal 

Artificial Soil/Sedi 100 0.97653 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 3.341636 3.341636 1 

Error 28.03329 3.504161 8 
Total 31.3749232 6.8457971 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.64510 

Distribution Shapiro-WIik W 0.85862 

Sample Link Control Link 
02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.1787 2.20155 

F Statistic P-Value 
0.95 0.35740 

Critical P-Value 
23.15450 0.36899 

0.07350 

Comparisons: 

Report Date: 
Analysls: 

Date Analyzed 

Page 8of 9 

15 May-06 2:15 PM 

09-4776-1406/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 
1 N/A 33.47% 

Declslon(0.05) 
Non-Significant Effect 

Oeclslon(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 6.57761 2.70335 8.32666 2.25514 

100 5 5.42147 3.37800 6.75334 1.38660 
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CETIS Analysis Detail 
! Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 0.95081 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 336.4471 336.4471 1 

Error 2977.274 372.1593 8 

Total 3313.72122 708.60632 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.75655 

Distribution Shapiro-WIik W 0.83700 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Valua MSD 

0.1848 22.6883 

F Statistic P-Valua 

0.90 0.36954 

Critical P-Valua 

23.15450 0.34972 

0.04061 

Comparisons: 

Report Data: 

Analysis: 

Data Analyzed 

Page 9 of 9 

15 May-06 2:15 PM 

05-5091N625/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 34.13% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Dacislon(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 SoiUS 5 66.484 26.15 82.77 23.370 

100 5 54.883 34.352 66.816 14.076 
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?~ 
'/ :2 ·7'jJ· 

1--'Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-3 I P•ac l o( l 

~cctor Comr,anv Contact Tder,hooe No. Proicct Coordinator 
Price Code 8L Data Turnaround . COLLOM JOAN KESSNER 375-4688 KESSNER,JH 

Pl'oicct Dcsi1m111io11 Samr,line: Loc11tion SAFNo. Air Quality ' ; 45 Days 
100 &. JOO Arca Componcnl oflhe RCDRA - lncremental So 600-13 I RC-051 I: t 

lee Chest No. Field Loebook No. I COA Method ofShiomcnt 
EL-1596 BESRAS6520 

Shinned To OITsitc ProoerlY No. Bill of Ladin2'Air Bill No. 
CH2MHILL A060151 --··--·-- - · .. ... . . · · ··- · ·-- .. - ·· - ·-· . - . . -· - . - · .. .. --- --------·· -· · .. -- -- -··· ... __ ,_., 

. ····---- -· -- ·----- .. -· .. •· --- . ... . .. .. .. 
POSSIIll.E SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP f'IG 

Special Handling and/or Storage 
I 1 

NONE No. of Container(s) -
Volume 

1000g JOOllj' '-},, ( 

5 '··{t.'C:.'J i ~1 s l ,_ 
S« item (I) in So~, ... , 

Special ToJacity 

SAMPLE ANALYSIS 
lnsLl'\lcLions. ASTM E196J: 

Soil Ncma1ode 
To.\ic-U.y 

oc· cU -
ASTM El172 

r 1--1- .> 
Sample No. Matrix• Sample Date Sample Time }f{tji~\~ ~tf~4~;~ .~it~;.t;i -~1':i.-'a•'· t~i~}:i¼1 r;::;:::•.~.r~!:~~ ~/'!~::~ -~.:~; -:_; ~- :· .. . 

-: .. :- '•• -_: ~~i~~~; (.~ -~~:}~;,~-.;( ... 4"~'~.-;l i!: ,, ... :,: .,::.-:-.--:; .:. ·::::::· 

~ .J iOPW4 SOIL (0 -- 3i-0C:'). 153D X X 
JffloWe- SOIL 

.J.a.oew+- SOIL 

-JtGE>W-2 SOIL 

J100\4J-a- SOIL --
CJ{ArN QF PO~S,ESS}PN Sign!Print Names SPECIAL INSTRUCTIONS Matrix• 

D:nc/Time Date/Time Rcliwiuj1c.<B:,,Jf1n:>\' d Fro'f/_,, Received By/Stored In S•Soll 

I __/'--=--", A - 11-t- oseio...'1- _A~.1, .6~.Jr..._... ti ·-/-0:, ID~. -?;i ._ (I) Porticle Size (Dry Sie,•e) - 0422: Moisture Content - D2216: TOC-9060: pH (Soil)- 9045: SI!•$~• •• 

' R;linqnishcd 13y/RcmovedFrom 

Relinquished By/Rc,no,·cd From 

Rclinquishcd Dy/Kcn,ovcd Fron, 

Relinqui<hcd 0y/Re111ovcd From 

Relinquished Dy/Re1novcd From 

LAilORATORY Received By 

SECTION 

Di"J>O<•I Mc1hoJ ~iLSAl\1PLE 
( I) ,,POSITION 

B~E-01 1 (08/29/2005) 
I 

Datc/Tin,c Received By/$1ored In Dote/Tin1e 

Ootcll'inic Received By/S1orcd In C>.ltc/Ti111e 

DalcJTime Received By/Stored In Cate/fin"' 

Dale/Time Received By/S1orcd In Datc/l'in,c 

Da lc/Tinic Received By/Slored In D;11c/Time 

Tille 

Nitrogen by l<jeldahl - 351.2; AmnlDnia - 350.J : IC Anions - 300.0; Percent Solids so-s.i ;,, 
SI-Slid"' 

3 · -= BJS'I~ -ot W•Watcr 

,-:10'~ LO 0-0il 
A•A,r 
DS•Dnmt Solid6 
OL•DN• l.iq,,id, 
T-Tis111c 
Y.'l•W",pc 
L•Liq11id 
V•Vcv«2tion 
:1:-0,hc, 

Do\CTl"imc 

Disposed By Da1cffimc 



I 

~ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 jPage . l of l 

Cp,Ucctor Comoirnv Contact Telephone No. Proicct Coordinator 
SL Data Turn:u-ound J-. COLLOM JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proicct Dcsi2nation Samoline Location SAF.No. Air- Quality ! 45 Days 
100 & 300 Area Component of the RCBRA - Incremental ·so PIT2J RC-051 : 

Ice Chest No. Field Loebook No. l COA Method of Shipment 
EL-1596 BESRAS6520 

Shipped To Off site Proocrtv No. Bill ofLadine/Air Bill No. 
CH2MHILL A060151 ·- ·~ .. .. . . - . .. . . . . . . ····- .. ----- . . .. -- -- .. · •-· · ·- · - ··· -----·. --·- · - ·-·· -· ·- -- . - --·- .. . .. -- ... --·-· ··- . - ·---

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONc Prcser\'alion 
None 1':oue: 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

No. of Containcr(s) 
I I 

NONc , <' / 

JOOOg •lOOOg'" Iv c.. 
. ".) 

Volume 
'{OC~ -i \\, " 

See il<m(I) in Soil Pl-nl 
Spec:lal To:<ici:y 

SAMPLE ANALYSIS 
lnwvct.lOnt. ASTM!;l96l; 

Son Ncnu1ode 
Toxicity 

I ASTM El172 

Sample No. Matri1t • Sample Date Sample Time ~W~ij~ ,-:.~~~ ~· ~~'Jr; _r-·~J ~ ~ \;-"""""'··-~ ~i ~~~~ ~ -!ffi'I·-· ~~{t.'. -~~)·[; iillt\L:·J~ i ~~:,~~,; :,:i :r=~:-~ki~t:;:/\:il · ~~~~«t1~s1~ ~-~:~-~~·:~: :.· ·._;~ 
J10DV4 SOIL 11 ·-~ ·-c-S !i,..',DD I I -1 
J10DV5 SOIL 

J100V6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

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

Reyn~uishcd t1r,uo,,:d from · D.llc/Timc Received By/Scored In. D.lcc/Time This ch:lin of custody form documcnls the tnnsrer or bulk fit Id collccced soils lo lhc CH2M Hill 
$•$oil 

9 Q.h:!.l'L I I NT. 01r.,,;..., I I · 'i ··C S, l 2. '.Cl".i ,.-.&:c-~-/.,./{ ,f-·-, (/ ·· -;l ·v )~ /,Z : :".I ·, Corvallis l•bo,..,o,y for incrcmcruol prep•r:uion •nd •liquo1inv. l l!:-ScCi,nCN 

SO-Solid 
Relinquisncd Dy/Rcn1<m:d Fro~l· Doce/Tinie Received By!Siorcd lo Da1.e/Time (I) Po11ielc Size (Dry Sievc) - 0422; Moislurc Con1en1- 02216: TOC • 9060: pH (Soil)· 904S; SO-SlodlC 

Nim,gcn by Kjeldahl - JS ! :i; Anunoni• - 350.3; IC Anions- 300,0: Pcneen1 Solids W•\V;na-

.i s...,. , . 0-0il 

Relinquished By/Removed From Dale/Time Received By/Scored ln Date/Time A•Air 

\ \0\0~ 
OS-On,wnSotidi 

\\ .r . .. OL•Ornnl '-"!"idl 

Reiinquished Dy/Removed l'rom Dale/Time t'"' p·· 1 .,~'7~ 
~ T111Tiu,ac 

Received By/Stored In Dole/Time WI-Wipe 
.. -b v-.• L•LC.,id 

Relinquished [!y/Remo\'cd from Dalc/Tin,c 
\2-°'- l,!.: - v-vq.a.auon 

Received By/Stored ln Date/Time 
o , ·o , ~ f315'o/}.-D A 

x-o.-cr 
;:. D =. 

Relinquished Dy/Removed From 0..1c/Timc Received By/Slorcd In Dal.C/Time 

LABORATORY Received Ily Tide Doce/Tinie 
SECTION 

;~SAMPLE 
Dispos:il Mc:1hod Disposed By Dacc/Timc 

OSITlON 

l3H - E-011 (08/29/2005 



I 
f--" 

Wa~ington Closure Hanford 
,rkctor 
r •. COLI.OM 

·oi rct Ocsi,m:i lim1 
100 & JOO Arc:1 C,1mp1,ncnl or the RCllRt\ - lncn:111c111:il S11 

c Chrsl No. 

CHAIN OF°CUSTODY/SAMPLE ANALYSIS REQUEST 
Comp~uv Coutu ct 

.101\N Kl!SSNER 

S,1111nlin~ Locntion 

Tclcnhon\· No. 
375-46S8 

l/pl~nd BncklilJ L:kv~led-100-1'-2 

Field Lo!!hook No. 
l;L-15% I CO,\ 

BF.SRAS65;?0 

Proicct Coordi11,1tor 
Kl:SSNC:R, J/l 

SAF:--io. 
RC-051 

i\lcthod of Shinmcnt 

:; · -"l J' .. ,__ ....... . j / 

RC-051-9 

!>rice Code 8L 

Air Quality 

hi1rncitl To 
C1-12MHII.I, 

Ofrsilc Prooert1· No. Dill or Lading/Air Uill No. 
A0601.SI 

!'OSSIBI.E SAMPl.f. 11,\ZJ\IH>SIIUcMAIH,S 

0 01c11tilll~r 1/adimtrtin·. 

5pcci:il Ifanclling :ind/01· Storage 

\'ON£ 

S!\1\:11'1.r. A :°'\Al. YSIS 

Sample Nn. M:ilrix * Sample Date 

Prescrv:1tion 

Type of Cont.iiocr 

i'io. of Containcr(s) 

Yolnmc 

Sample Time 

~one !"-:one 

G.'P P,'G 

I 1 

1OO0g 1-jo(.tJ 
-Ste i~cn1 ( 1) in Soil r1:w,t 

Sp<c;.,1 To.-.icil)' 
1nt1Nclions. ASTM ~lq6J: 

Suil Nana1od~ 
To3."\cicy 

A:IHI E217l 

_1o_o_T_e _____ -4-1 ___ so_1_L __ __111.].ik,·5 __ r .......... 7 ·· ...... z ;_,__, ___ l 

CI-IAJN OF rossEs.c:;10N Sign/Print Names SPEClr\L INSTRUCTIONS 

I""~~ 1 ot' 1 

Onto T11rn:1rou11d 

45 Days 

.-. ·::.,- · ·-~ 

:_• •·9 ~iissr.,h J
1
'.0 _.Yll,..lc,n1.•,~11:d~;•Jf-O '•'-r;;-, -A· A:},11_.,)",atcff.i~u/><y_l/; :;',z;<A,~~.,·-> n;t;· c~~i-cd D •/S10rcy,!10 Dot•rt"1• r/; . ~ . , . . , . . . _ / 'fl, ;,;1,-,· ·· ·· llYV°'J/u;·· ~•i"t/1 ,. ;·;· '/·ch P,r:1d•S1~ctDryS1~\'c) - D-'l2:~iou1urcContc111_. 02216: IOC-9060: ~H(Sml)-\10~, : 

r ,/ -'r I vi A., ,f / ,1,i ,/ / /_/J ::J/v Nurogcn by K;cld•hl. 3> 1.2; l\mmonoo. 3SO.J: IC- Amons • )00.O: Pcrcc,11 &>hds 

:lfntlni.~ii'i)1nc11'1vcd F~'r-:- ~ • .":".:Tl m1e__ -. Rccciv~ Oy!Sll•..:d In Oot~/Tim• ' JI _-1 · / , 

Mnuix • 

S•S-1 
n:-sa11 .. tn1 

~0-,.!,olill 
il•Sh1dfC' 
W•W.tfott c:..l .l/.2...c"t.. b <:'. d, - ~ ~v ? P'< ( .. I ' • i!> I ·o ,...,,,.~7 :rn :::.. B i s-3/;?., - D :3 

:liuq,,i.1,;hcd Ry/Rcrnrwcd F rllll1 D.:uc/Tm11,,• ctcccil'cd B~ Smrrd Jn ~te!Tl11tc 

cl in~ui5hcd Jly/R~n,rvccJ Fl\.llU 

c1i11q,lishcd f.1)•/Rcmu\-c.:d Fn,m 

!..A HOllA TOR\' 
s f.~:T( © t°'\ 

I >ispo:,; :.,l ~-h.-1111,l 

IHI-EE-011 {08/29/2005) 

Rccci,·cd Dy.'Slor«l tn 

Rct:ciw:d 11 ,.-"S,orcd h1 

nccci,-cd Oyi$1mcd In 

D~lc.'Timc 

D:uc,Tin1e 

0.ltclTimc 

Titlt 

Disµoicd Br 

nati: fl'i1 111: 

O•Oil 
.:\ • .-'ir 
OS•Orn1" Sfoli"h 
t>L• Onun t.l~iJt 
T•Tldl,c­
\\"l•Wirc­
l.•U11111iti 
v -.vc&CUti.-.. 
X•Oiltff 



E z g 'J -, 
\Vashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 IP•ge 1 or 1 

Collet@- ComnanY Contact TclCDhonc No. Proiect Coordinator 
Dntn Turnnround L. Cl)LLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L 

Proicct Ocsi1?11:1tion S:unoting LO(ntion SAF No. Air Quality 45 Days 
100 &. 300 Arca C(ll11)>llncnl 11flhc RCllRA - lncrcmentnl So Rip~rian Low-Site# l O Downriver I 00-D RC-051 

Ice Chest No. Field Lo21)ook No. I COA Method ofShinn1cnt 
EL-1596 BESRAS6520 

Shioncd To Offsitc Prooert\' No. Bill of Ladine/Air Bill No. 
CH2Mllll.l. A060151 

. - ·. .. . . .. - . . 
POSSIBLE SAMPLF. l·IA7..ARDS/ltEMARKS 

NONG Non~ N1.mc 
Prcsen·ation 

Type of Contoincr 
GIP PiG 

Spcdnl Handling and/or Storage 

NON£ No. of Containcr(s) 
I I 

Volulll~ 
1000g ~OOOg 

See tlenl(I) in So~ Pl.,,, 
Special Ti>xi'"ily 

SAMPLE ANALYSIS 
ln1lrucCNlN. ASTM E196l, 

,, Soil .~ern..11cdc 

~~~ Toxicily ,. ·{ ,vi· ASTM E~rn 
1--· 

Sample No. M.:mi>: • Sample Date S:lmple Time .t :;· ·.· '.i:;::: ; rz:;/ ~~~~~:- ~~ ·-~:~-/-::~.·-~;:}~:~ ~:)<:-:,f~ ;_:y;~. / . \ .:.1 f : .'.:' :~;~_·{:.: ... : •: - ·::. . ., 
:· · 

. , ,. -:-. (.::r1;~{i~_.:~ ::f ; ·- · :· ._ :··_ .. . . . . . . 
J1CLJ5 SOH .. I ~ - z.::2- ·-cJ S •r:11' _, 

i l .._I 
·1'0", I I 

//~. fq 

CHAIN OF POSSESSION l Ii , , Sign/Print Names SPECIAL INSTRUCTIONS Mattix• 

~tqui<h<:<1 n~,...,~Fm ' fL.•"\•l>~ich"imclV,• _~ '.') Re~ ~y/Srored It_\,, Dotc'Timc This eh•i11 orcus1ody for:n docun1en1s 1hc iransrcr of bulk lictd collcc1ed soil,; to the CH2M Hill S•»il 

'Q., ..r,_,, . -\.:.el~ r- I,- z.~- -C.:· ~ ,., _z .. -t, ---..n f.pw 1/-J.,Y: J > ltr·:.).. ~ -CorvalH• 11,1,bonuory ror iru:rcmc:1,ual p,-.:pan,ioo :md :aliqw:ning. Sl!:•SG111• ..m 

SO-Solid 

Rclinqa1s11cU AytRc:11-ovcd 1:ro~, Oa;crrin-.: Received B~torcd h, D:lterrimc (I) P>rticlc Size (Dry Sieve). 0422: Moisture Content. 02216: TOC • 9060; pl-! (Soil)• 90~5: s,-s, .... 
1'i1ro~cu by Kjcl<b!tl - JSI .2: Anvnoni> - JSO.J; IC Anions - 300.0: Pcn:cnt Solids W•W;a1CT' 

O•O.l 

RcllnquishcJ rlyi Rc1110•.-c.·d from O:,te/1' in-.: Roeei,·ed By/Stortd 111 D:lterrin,c A•A\1' 
OS•Dnlh\Solid, 

/?J,n'"•--::i..,,,.7 0/f:>-i.-/,-~ o<s Dl.•Dr11m Uq11Mlt 

Rcli11qui,hcd lly/1\cuovcd fn>lll · 1)~1e/Time 031effimc 7'.-~ - - T•Tiuac 
Received By/Stored 111 - \\'l•\\'ipt 

L•Liq"id 
\ ' •V~ftl'liOII 

Relinquished By/Ro111oveu fmm D:ucrrimc Rc:cci..:d By/Stored In D.2.1c.·T1lne X•Od1tr 

Reli1tt1ui.shcd Hy/1\cuo,·cd Fmn1 0;,l~fl'in\C Rccci~ By/Stored lu Daterfimc 

LABORATORY Rccci,•cd By Title D:ilc/Ti1nc 

SECTION 

FINi,<\~AMPLE Di$J)O$;>I Mc1hod Disposed Sy Oatc,iimc 

D~'8)'1TIC~N 

BHl°l:tr'o 3/29/2005) 



Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 j Pa~c l ol l 

Collector Comoanv Contact Tclcohouc No. Proicct Coordinator 
Price Code SL Datri Turna,·ound STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER. JH 

Proiccl DC$il!m1lion Samolina Location SAFNo. Air Quality C 45 Days 
I 00 & 300 Arca Co111poncnL of lhe RCBRA • lncrcmcnlal So 100-K RIPARIAN #5 RC-051 

Ice Chest No. Field Lo!!book No. I COA Method or Shiument 
EL-1596 OESRAS6520 GROUND TRANSPORT 

Shi1Jncd To Of!Sitc Prooerlv No. 
f.10603~0 

Bill of Ladin!!/Alr Bill No. 
CH2MHILL ~~A.;::. °3"14,, -Ot, ·-·------ -- ----- - - ----- .. - ------ --- ----·•--· -- -----

l'OSSIDLE SAMPLE HAZARDS/REMARKS 

NONE N<>nc Nl,nc 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

Use p<1Cf! 3/ur 11l'igi11(1/ 111(1/t:ri(l/ lo Corl'(ll/is}iir MIS pr~p(lrafim, mid No. of Containcr{s) 
aliq1101i11c, pace I for radi11c111al_,,1i,·alfrnc1in11.1· w Eberline.&: pace 2 1000g 4000g 
fur rlm11irnl c111a/~•ria1I fml'litm., 10 Uo111•ill~. Volume 

Seeitcm(J} In SuilPIIUU 
Spcci.11 T,1:\ichy 

SAMPLE ANALYSIS 
INtnzctft11~- ASTMEl96l: 

Sltil NicltuHtdc 
T,,.ici.:i'l v 

ASTM Ei17l 

S:im11Jc No. Matrix• Sample Date Sample Time 
... 

., .. ' 
J11JB8 SOIL ~~ ·- 2.. \ -- C c_ .. flt:cc- i, • k.---

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rclinquishcrl Dy/Removed P"r(lm Dnlcm11lC 11..,e;..,d Bl 1&101ed 111 D01err,mc 71,e..c m:ul:s indico\c 1h:11 unleu line~ 0u1. 011oly<cs 10 I>, ,ncludcd with S1r0111iun1-89.90 •· 1'01al l;r ~25.•I 

E: -, \ -z.... ,,b -~ tt., 1,\.,\ ~ ~-t.) p. ' -· /4 if 2.. $_.\ M;tl -- ~·J on:ilysis rr:,c1ion. SE:r.S..•Jmwat 
t.., ""'• ·-i" "- 1ncse 01:ul:s i11dico1e that 1h,s is a non-on:ilysis used lo properly roni,11 COC forn, .$0a$.-IIJ 

R~quisj1cd Oy/£,~fJ-/,Tom Dotc/Tim:d.-2 z. .,.:, if .tfidc#lUff'J/l Jf °;;lf:/_~/.2 ~;b 
,,contoct Jam Ke.ssncr for ony qucs1i011s. SlcSlu.Jsc 

7 Ct cX. r c' 1 I'd 7-r:.t•· {IC ,-;,,/• :,:,?J ~ Particle Size (Dry Sieve) • D422: Moisture C0111cn1 • D2216: TOC - 9060: pH (Soil) - 9045: 

W • \Vit..w 

0-0•l 

< ~1qui#~c:movcrl from 
' 0 D:ilcfl"imc Rccei!i/cs Oy/S1orcd In ' DntcfrinlC / /.3 •\ • Air 

_ i1rasen by Kjcld~hl • J51.2; l\11ltl101u~ - 350.~; IC l\nions • )00.0: l'l:rccnl Solid, llS•Oium S,,1hJI. 

~ OI...-Onun Lii.it•JJ 

Rciliiquishcd By/Removed r,-0111 O;nl!/Ti11..: Da1crrimc f r3,'-Vi - 01 · S,d1.. ~ 
T::Tu stk' 

Rccei vcd By/Ston:d In \\'l ::,\\'1rc-

l. '1" 1"'4\IIJ. 

Rcli.;quished 13y/Rcmovctl From 
\'• VC'•'cl~l11•1 

[')ate/T'inlC Rcccivod 13)'/Storcd In D~tc/Time :\': • Ootwr 

'BW A4!;,4;>1 C-0,f'll 
Rclinqui,ho:d Uy/Removed From Dale/Ti~ Received By/S1orcd In Da1crTimc 

LABORATORY Rc,:e ivcd lly Title D;uc/fin~ 

SECiTION 

FINAb-6AMPLE Dispos:il Method Disposed By D:11crrim< 

D1Slt@6ITION 
'., 

BHl·EB-011 (08/29/2005) 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 i P:ii, 1 of 1 

":ollcctor Comu:mv Cont.let Tcleuhonc No, Proiect Coordinator 
Price Code SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH 

Proicct Dcsienallon Sampline I.ocation SAFNo. Air Quality • 45 Days 
I 00 & JOO Arca Component of the RC BRA - lncremcnt.,I So 100-K RIPARIAN #4 

~ 
RC-051 

Ice Chest No. Field Loe:book No. I COA Method of Sllipmcnt 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shioocd To Off site Prouc:rtv No.. Dill of Ladiw!/Air Bill No. 
CH2MHILL A060151 --·- - -· --·--

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ Nune N,,1\C 
Preservation -

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

U.1·r page .lfor origi11a/ maruial lo Corvalli.Tf,J/· MIS prt!parario11 and No. of Container(s) 
aliq1m1i11g, pag" I J,,r radioa11aly1il'al Jracriom rn £bcrli11t, & pagl.' 2 1000g 4000g 
for d1i!mit-a/ a11alyriral /rar1imL1· ro Lio11 ville. Volume 

I S«itcin(l)in SoilPlm11 
Spoclol To.U:N.y 

SAMPLE ANALYSIS 
tn.srructions. ASTME1963: 

SuilNcOl:Uodo 
ToJUCicy 

ASTld Ell n 

Sample No. Matrix• Sample Date Sample Time /;~··~f~ ·-.:::,~~\-~ ··~-~·~t ~:.-.~,' :_~_·_: : ---~:::,:t-:rt::·_~ !~-~~tt-:.~-=:~~r._: : . :..:-~·-'._./ ·, . . ,. -· 
_ .. _ ·:._., _.-.-.. . ·• ·. . . . .. . .. . ;:_ .: ~ ... . , · : 

..,- ·. '· . .. . .. ·. . . · - :-• ' .. .- ; _. .·--:·:~.I. .. :_ ~--<. ::: ,. . . : .. 
J11JB7 SOIL 3-lt.,--o~ I½ ' "3o ~ ---

-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS M~triit'" 

RcJi~ishcd Cly/Removed f-rom D•1c/Timc RNti ml B)l&le~ O'iileTr.mc 1llc:sc rmrks indicate tml unless ~ned oul. ;, naly1cs to be ircluded wilh Stronlium-89,90 •· To1ol Sr s.sn,1 
t::: l"'ut h.,f~ tv\ -CJ,PvJ,. ; (' u.. ., 6..1, u-: I l - nnulpis frAcljoc1. SE..SaJ1mm1 - .,/ 

A- Yllcse mru-ks indic•1c Ill•• lhi• is• non-onolysis Ultd 10 properly fonn111 COC fonn. S0641d 

Rli'tshcd J'. - "d FrG" °".~m: 3 -~ :2. l .-.:• ~tb7i.t7~ wu;;J:!;~ · Conr..ec Joan Kessner for any questions. S0-5N<IF< 

L ct r:._~ ./( I 1-.l I'./ I ( ', ':s,-- iJ_ .( ·:... L); , ' _; V /tii~ ·"">, \\'"l'\Y•ct 

(I) Plllticlc Size (Dry Sieve)· DU2: Moisture Contenl • D2216; TOC - 9060: pH (Soil)• 9045; O=Ch1 

Rclinq~"i{ht.d By,'Removcd Froml f h~1dfimc Rccci~~ By/Stored i;; Dace/Time Aokr 
Nitrogen by Kjeldahl - l.51 .2: Ammonin . 350.3: IC Anions - 300.0: ~rt:ent Solids os-orun, Sot..s.. 

OL.-Oruml.JqUK.lf 

D:uc/Timc Dace/Time ; IYZiof - .>OI :.:l_ 
y_..yu,,_ 

Relinquished By/Removed From Received BylS10red In w1~\.Vipr 
L:.Uljlli~ 
Vll'Vc.1i-cu:1k,i 

Relinquishc~ By/Removed From O.itctrimc Received By/S1ored In Date/rime X•O\ohcr 

Relinquished By/Rcmo\11:d From Date/rime Received By/Stored In D~tctrlmc ~aJe,t,, -tf, 1.. 
e_ """' LAllORA TORY RceeiV<:d By Tille I Datclrin,c 

SECTION 

FINA\,:.liAMPLE Dispos~I MrJllod Disposed By 0.11ctrilne 

DlSl'QplTION 
Ul 

BHI-EEt011 (08/29/2005} 



. --
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-96 I l'.11:,c l or l 

Collector Comoanv Conll\cl Tclcohonc No. Proicct Coordinator 
SL D.ita Turnaround 

STANKOVICH. M . JOAN KESSNER 375-4688 KESSNER,JH l'ric:c Code 

Proicct Dcshmnllon Sntnoline Location SAFNo. Air Quality • 45 Days 
100 & ~00 Arc,, Component of the RCl.!RA - lncrt:m~ntal So 100-H RIPARIAN#8 RC-051 

Ice Chest ~o. Field Lo!!:book No. I COA Method or Shiument 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned To Offsitc Prooert\' No. Uill of Ladi111:/Air llill No. 
CH:?MHILL A06015I SEEOSPC ----- .... -----· -- ··- ·-- ·- ,- -·--· ...... .. ···--- -- -· ------ --- --- --

POSSJIJLE SAMPLE lJAZARDS/REMARKS 

NON/, l'•fooc ~OOC' 
Prcsen•ation 

Type or Cont~iner 
GIP PIG 

Special Handling ancl/01· Storage 
I I 

Usl' pa.~r 3.fiJJ' original 111n1<.'ria/ lo Cfln-111/i.If,11· MIS pr<•pam1io11 and No. or Contalner(s) 

aliqrw1i11s, pa.~<' J jrn· r(l(/inmrnl) 'liN1l.fmc1imrx "' J:,'/,.,r/illt', & /lO!ft! 2 
Volume ji,r ,·ltt·mi, n( mudyti,·a/ Jrm ·fiCJIIS tu Lio,,1·;//t·, 

1000& 4000s 

Scc-ilcm(I) in Soil Pl:uu 
Srn·•d T\txi.:il)' 

SAMPLE ANAL \'SIS 
lruirru,1.c"lns. ASTM E 1963: 

Sl1ilfl:cm.-ih1~ 
Toxi&:iry 

ASTM Elin 

S;1mpkNo. Mauix • Sample D~1c Sample Time 

J11JHS SOIL ~ ·-lF -- -<.'· G· l~ '·. L ·C I I 

CHAIN OF POSSESSION Sign/Prlnl Nan1cs SPECIAL INSTRUCTIONS 

Rtti 11q11ishcJ Jly/Ron10\'cd F,ym D:udl'ime Rccc~sed r/S10:~t In , \ . · Dace/Time •• Tl,csc n~rl:~ inctic~tc ll1.1l unless lircd our. :m., l)'l.:s lo l>c inclutkd v.ith Srrontiuin-89,CJO •· ·ro1-'I Sr 

G: I \ ;, rt /.·,< t·t·1 f\..\ ·--i'".:( i'::> ;> I_' I••• L A . .. fu, \.~ ~ \ l ----;;,;- · .. •·--7 :in;dysis fr.1etion. 
"- lnese nt\fks indic;,tc 1.h:1t 1Ns ir :1 non•;.o:il)·tis ,,scd co properly foni""'' C'OC form. 

Rcllr,quishcd ll)"~'"'•cd From Da1c/Ti11i: I\ ; ~ 
Cf \c:-~l-t:. 'I 1; . 7::._ ,, , , ~--z,, -(.'(.,,: 

Rc li nqui,hc<I 0)'/RcnlO\'Cd 'r-roni • I 

R,•li nquishcd ll)'llkll'l(l\'ed from 

Rcli11q\\ishc<.l ll)'/l!cmo\'C0 From 

Rclinqui~hc~ Oy/Rcn10\'Cd Fmn1 

LABORATORY l\ccch·cd ll)' 

SECTION 

FINU. SAMPLE Dispos:il Mc1hud 
O~OSITION 

I\ 

BHl!'8:. -011 {08/29/2005) 
I 

I D:11c/Ti,n,: 

Da1c/l'i,n,: 

Da1erri11-.: 

Da1dfini.: 

Ri:vod Btft~. D.11fl}1>?}):l}; 
Cont:'\\:l Jo.in Kessner for :u1y questions, 

~fll1. ,- , .ll'rl/l/r I/ .J 1t; 
(I) P:irticlc Sitt (Dry Sie,·c) - D422; MoiSIUl'I! Con1cn1 · D2216; TOC: · 9060: pll tSuil) .1J(l4~; _,; ....., 

/ !1,1cfrimc ·11!J< lkcdvcd,-By/S1orcd J11 ~Niiroscn by Kjeldahl • 351.2; Ami1'I011ia • lS0.3 ; IC Anions· 300.0; Perco:nl Solids 
' 

Rt~ti\'~d By/Stort.:d Jn D,11c/J'imc: F l'1] ..;,•. J'.u1 ;1 

~ ~ 3 
Received By/Stored In D;1cc/Tirnc 

R,:cdv.:tl By/Stored hi Datt/Time 

Tillt Datc/1,mc 

Disposed By l)~ll~/rill\: 

.. ----· -· -·· 

Mauix • 

~=s- .. 1 
Jl:;.~'Wl:1•ml 

SO-S.lhl 

.Sl•SN.I~,· 
\\' • \V:•..:1 

"'"'' ,\-=Air 
Ol•Uruin S1.f14h 

f>l.a l,M.1111t.a,quiJ, 
T..-Ti.•u..• 
\\"l a\\'11"'" 

l.z.l.i,;••11 
V:a\l~d.Mou 

S•l"hlact 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 I rasc l or J. 

iCollcctor 
STANKOVICH, M. 

ll'roiccl Dcsienation 
100 & 300 Area Component oflhc RCBRA • lncrcmcnl.:11 So 

Ice Chest No. 

Shi0ocd To 
CH2MHILL 

Comoanv Cont.act 
JOAN KESSNER 

Samnlina LoeatJon 
UPPER RIPARIAN#l2 

Field Lo2book No. 
EL-1S96 

Offsite Pro0ertv No. 
A0601S1 

Tclc0honc No. 
375-4688 

I COA 
BESRAS6S20 

Protect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Price Code SL 

Air Quality O 

Method of Sbi0mcnl 
GROUND TRANSPORT 

Bill of Ladine:/Air Bill No. 
SEEOSPC 

Dat:i Turnaround 

45 Days 

i---------------------------.----------..----.------~---~--__._-.------~--- --.--------,-----,c--- ---~----
POSSIBLE SAMPLE HAZARDS/REl\tARKS 

NONE 

Special Handling and/or Storage 
Use page 3 for origi11a/ mart:rial w Con1a//is for MIS prepam1im1 and 
a/iquoliug. page 1 for radioa11aly1ira/fra1•1im1s ro Eberline, &. page 2 
for ,·/,emit-al cmal.nit-al frarricm~· lo Liom•i/11!. 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

Preservation 

Type of Container 

No. of Conlainer(s) 

Volume 

Sample Time 

J11JH8 SOIL y,., 2> --(){,~ 

Nunc 

GIP 

l 

1000g 

Set i1cm (I) in 
Spa:ial 

lmlnK:1k.,ru.. 

None:: 

P/G 

l 

4000g 

S<,jl Pl::u1t 
TuxU:i17 

ASTMEl96J; 
Soil Nc11ncod1: 

To,: ic.:i1y 
ASTME2Jn 

.... _ : .. ·:, ·· . 

1-_C_H_A_IN_O_F_PO_S_S_ES_• _S_I_O_N_""""'.'"_-------r""""".S_i:::.gn/P ___ r_l_nt_N_a_m_cs __________ ---lSPECIAL INSTRUCTIONS 
R§_nqui,ti.:d ·By/Rcmol5'.1 From Oa1e:fin1C Rc,Oficd)!Y/S~-d 11,tn .A 

1 
+ 'J l Oa1e1Timc_ . These m:irks indica1e 01a1 unlcs• Lined oui. analy1cs 10 l,c incluc1cd wilh S1r0111iuin-89,90 - To1al Sr 

c, ' [ \ Z.-'l. l,,o fn I\J\ \ JL, p 1~ {? ,('-- l ' (,-t L 11..,- \ ·\- 1111:tly,is frac1ion. 
r:=:....1..:...:::...::.:"-"l:i;....4,.:..1......L...i.._.i:..:,.::::...!...4--=.._;_ __ --1~-..:!'.......:.....=.:. _ __;!,_J!_~_L:._

1 ~:::.....--_ -_ -_ -----=--=--,:__.,,,-.J·_·--1 "- These m:trl:s indica1c 1h31 Ibis is O llOCl•Olllll)'SiS used lo propcr1y romu1 coc ronn. 
Jy,1Riuis~d 13YIP,cmovcd .!!!'in D01c':'me { O .' :3.c_, Received 1:_Yl~oc-cd In Onie/Time Con10c1 Joan Keuncr rcr any ques1ions. 

TV 1,1f1P1f t{, I J"'v!h '-1 ·• 4 ·-o 0 H zr . 
Reliilquishcd Dy/Removed Fmt, ' D:lic/Tinic RRt ';J~S l ,/ 'b iem , /lfl i .( _(() Panic le Size (Dry Sieve)· 0422: Mois1un, C0111en1 • D~2IG; TOC - 90GO; llll (S011). 9D4S: ~,-~/. 7'., ~ j ·•. 1;,.-,. Jn ,-./i i'.Wjk)' /C.-- _, -' Niirogcnby Kjeldohl • 351 .2; Ammonfa • 350.J; IC Anions-300.0;~ids ·-t 
r::--:----:---:-------=--:=-----t"""'""~""7'.u.~:·/~-=-:~~-'11'-&~l-~t-~1~«~r~-- <ll:...:::v~,/~ff-~--'' _'7ir1/-~~~~--=---1 c ?~~ 
Relioquishcd Dy/Removed From Da1c/Timc Recci~d J3y/SloredTn". t Oa(eminc U. -

Relinquished Dy/RenlOYCd From 
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INTRODUCTION 

CH2M HILL conducted acute screening bioassay tests using the nematode ( Caenorhabditis 
elegans) on soil samples provided by the ELR C_onsulting for the Washington Closure 
Hanford project. The tests were conducted in two rounds from February 2 through 3, 2006, 
and February 13 through 14, 2006. 

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

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

TEST CONCENTRATIONS 

The concentrations tested in the nematode test were 100 percent test sample with control soil 
alone for the control. For the nematode test, 30 organisms per concentration were use9 with 
three test chambers per concentration and 10 organisms per chamber. 

SAMPLE COLLECTION 

The soil samples were collected from October 31, 2005, through December 6, 2005. 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. 

- 3-
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SAMPLE CROSS-REFERENCE TABLE 

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

Table I 
Sample Cross-Reference 

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

J10DW4 10/31/2005 600-131 BN1542-01 E2748 

J10DV4 11/08/2005 PIT23 BN1542-02 E2801 

J10DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 E2831 

J10DV2 11/15/2005 Upland Native Reference-Central BN1542-04 E2846 
Plateau • 

Jl0DVl 11/15/2005 Upland Backfill Low-116-DR-1&2 BN1542-05 E2847 

J10DV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 E2857 

Jl0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 E2877 
Upriver 100-D 

Jl0LJ5 11/28/2005 Riparin Low-Site #10 BN1542-08 E2897 
Downriver 100-D 

J10DT9 12/06/2005 Riparian Reference-Site #13 BN1542-09 E2953 
Vernita Bridge 

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 

Te·sts were tenninated after 24 hours. The contents of the test chambers were added to a 
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to 
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to 
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit 
for 15 minutes. The petri dish was then placed under a dissecting microscope and the 
nematodes were retrieved and inspected. The recovered test organisms were recorded as 
alive (responded with independent movement to tactile stimulation) or dead. Missing or un­
recovered test organisms are scored as dead during data analysis. 

TEST ACCEPTABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

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

DATA ANALYSIS 

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

ACUTE RESULTS 

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

Table2 
Caenorhabditis elegans Results 

Test initiated on February 2, 2006 
Client ID Percent Percent 

Survival Recovered 
Control 90.0 100 
Jl0DVl 63.3 a 86.7 
Jl0DV3 90.0 97.7 
Jl0DV0 56.7 a 90.0 
J10LJ5 80.0 96.7 
J10DT9 76.7 93.3 

a Indicates a statistically significant reduction when compared to the control at the p 
equal to 0.05 level using Equal Variance t Two Sample Test. 

The nematode results indicated no statistically significant reduction in survival in the 
J10DV3, J10LJ5, and J10DT9 samples and a statistically significant reduction in survival in 
the Jl0DVl and JlODV0 samples when compared to the control. 

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test 
organisms was greater than 80 percent in all test concentrations. 
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Table 3 summarizes the survival data for the nematode acute test initiated on February 13, 
2006. 

Table3 
Cae1torhabditis elega1ts Results 

Test initiated on February 13, 2006 
Client ID Percent Percent 

Survival Recovered 
Control 90.0 96.7 

J10DW4 90.0 93.3 
J10DV4 83.3 86.7 
Jl0DT8 73.3 a 83.3 
J10DV2 83.3 93.3 

a Indicates a statistically significant reduction when compared to the control at the p 
equal to 0.05 level using Equal Variance t Two Sample Test. 

The nematode results indicated no statistically significant reduction in survival in the 
Jl0DW4, Jl0DV4, and Jl0DV2 samples and a statistically significant reduction in survival 
in the J1 0DT8 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 percent in all test concentrations. 

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

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

Table 4 
Chronic Reference Toxicant Tests (u 

s LC Control Chart Limits 
98.2 52.3 to 120.1 

CERTIFICATION STATEMENT -

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

-8-
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APPENDIX A 
RAW DATA SHEETS 

-9-



ClfM, llfODE TOXICITY TEST SOIL QUALITY AND TEST CHM .. _ ..::R ASSIGNMENT DATA 

Client Hanford Tech. O Hrs tJ1; 24 Hrs Nil' Beginning, Date Z- -2 -0 \o 
Sample Description see below Time O Hrs Q s-s;:o 24 Hrs pf/3:? Ending, Date -z..- ,3- O lo 
Test Specie Cae11orhabditis elegans ID#: Nem007 

Comments: 
Lab ID Soil pH Soil % Moisture Soil Temoerature (°C) 

Ohr 24hr 0 hr Ohr 24 hr All test soils were dried during sampling process. 

Time o5St;> 
Time Q'o'3S' 

Lab Control 1'1, 3 ·2.\,."3 Each test chamber has 2.33 g drv wt. soil+ 0.93 ml Milli-0 water (40% of sry wt.). 

E284701 ,~ -~ 2\. 3 Samples hydrated 7 days prior to test initiation. 

E285701 ,q_3 ~-'S ~ SAt""/,.U P,,.,.o Pt-oom.vi M- o,SD ;,L /4,l(; Q ~ ""' ·1•?>1 I 
E287701 \1-~ u.3 C7-Jer~ c-kei> w/ P.1rtZA-F,<-M N.,W s,.,._,l,_..,. ..,I ,.,,.,.r/- L . 

. V I 
E289701 \1 -~ "2,L '.) 

E295301 ,,.3 21. 3 

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

Lab Control 70 grade Silica sand A 8 E289701 J' ,~ l..°S$ A 11 0 

Lab Control 70 grade Silica sand B 18 E289701 
3, rs'-{l.-- o::3 

B 13 0 

Lab Control 70 wade Silica sand C 3 E28970! C 4 0 
E284701 (J' /,:;, Ollt A 15 E295301 3" IOpT', A 17 0 
E284701 '> ,s--1 l. •OS B 14 E295301 

iS t(S"'"i 2~ <>~ 
B 9 0 

E284701 C 16 E295301 C 7 0 
E285701 3'10D>'3, A 2 0 0 
E285701 ~,S"'-il.· o/i B 5 0 0 
E28570! C 6 0 0 

~ E287701 J Iv ]::>I/I;> A 1 0 0 
o E287701 

& c,'-4l " D7 B 12 0 0 
I E287701 C 10 0 0 



CNMH!ll 
'\ 

NEMATODE TOXICITY TEST SURVIVAL DATA 

Client · ___ _____,cH=a=nficc..or=d ______________ _ 

ample Description 

fest 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#: see Assignment Data sheet 

Caenorhabditis elegans ID#: Nern 007 
Tech: Tech: 

# alive #dead 
found found 

24hr 24hr 

(o L\ 
t> 7-0 

q I 
q \ 
\,o tJ 
q 0 

1 b 
q \ 
g \ 
7 I 

1 1--
L{ s 
f8 ~ 

' ?; 
7 0 

__.N ........ cr ........ ___ Time: 0£,50 

Comments: 

\oV)~ ,:tvr,n l'.'~de,, 

lti-v.M- in hl'-' 1t \ ~~ ''l.­
#'i-\, ti-9 11u-qw~ ... 
~hick., b, d.tt1a\: 

'i'l1, clv-.kc! I n ~ w,,,\ 
' 

c ~ of nw0 U>d e, 

it~+ 

Beginning.Date 2-2.-0:lc, 
Ending; Date 2.-~ -o lo 

Test Termination: Tech: Tech: 

Start # alive #dead 
Chamber Count found found 

Number 0 24hr 24hr 

16 10 5 4 
17 10 Co 4 
18 10 ~ \ 
19 10 

20 10 

21 10 

22 10 

23 10 

24 10 

25 10 

26 10 

27 10 

28 10 

29 10 

30 10 

Time oi S'O 
Time O'-e)~ 

_.._N""S3:____ Time: () 1l, g.5: 

Comments: 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 17-4335-2950 Test Type: 

Start Dale: 02 Feb-06 08:50 AM Protocol: 

Ending Date: 03 Feb-06 08:35 AM DilWater: 

Setup Date: 02 Feb-06 08:50 AM Brine: 

Sample No: 06-5742-9955 Code: 

Sample Date: 15 Nov-OS Material: 

Receive Date: Source: 

Sample Age: 79d 8h Station: 

Comments: J1 ODV1, E284701 

Comparison Summary 

Analysis Endpoint NOEL 

04-1973-5798 % Survival <100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 · Control Sed 3 0.90000 

100 3 0.63333 

¾ Survival Detail 

Cone-•!. Control Type Rep 1 Rep2 

0 Contro!Sed 0.90000 0.90000 

100 0.70000 0.70000 

000-092-1 01-1 

Nematode Survival 

ASTM E2172-01 {2001) 

B1542-05 

Soil 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0 .00000 

0.50000 0.70000 0.06667 

Rep 3 
0.90000 

✓~-0.50000 

CETIS ™ v1 .1 .2revl 

Report Date; 

Test Link: 

Page 1 of 1 

16 Feb-06 3:05 PM 

09-9781-8693/B 154205cea 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

11 .50% Equal Variance t T~ample 

SD CV 

0.00000 0.00% 

0.11547 18.23% 

-12-
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Control Sed 100 4.76008 2.1 3185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1598792 0.159879 1 

Error 0.0282244 0.007056 4 

Total 0.18810356 0.1669353 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4767834000 

DistJibulion Shapiro-Wilk W 0.81374 

Sample Link Control Link 

09-9781-8693 09-9781-8693 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0045 0.14622 

F Statistic P-Value 

22.66 0.00890 

Crltlcal P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:05 PM 

04-1973-5798/B154205cea 

CH2M HIii I 
Version 

16 Feb-06 3:05 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 11 .50% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(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 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.63333 0.50000 0.70000 0.11547 0 .92257 0.78540 0.99116 0.11879 

Graphics 

1.0- 0.11)-
I 

M · • I 
I • • 

0.8 0.05 
I 

- - - - - - - - - - - - - - - - - - - - - - Reject NI.JI( I 

] "' I 
0.7 

t lt l 

i?: 
I 

::I 0.6 a~ 0.00 ------- •- -- - -+ ------------
u, I 

"I- D.5 

0.4 -o.os 

0.3 

0.2 -0.1~ 

0.1 • 
0.0 -0.15 

0 100 •1.5 -1,0 -0.5 0.0 0.5 1.0 1.5 

Conc-0h Ranklts 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 09-5017-4566 Test Type: 

Start Date: 02 Feb-06 08:50 AM Protocol: 

Ending Date: 03 Feb-06 08:35 AM Oil Water: 

Setup Date: 02 Feb-06 08:50 AM Brine: 

Sample No: 09-1115-2498 Code: 

Sample Date: 16 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 78d Bh Station: 

Comments: J10DV3, E285701 

Comparison Summary 

Analysis Endpoint NOEL 

10-3091-8870 % Survival 100 

¾ Survival Summary 

Conc-0/4 Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.90000 

¾ Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 ControlSed 0.90000 0.90000 

100 0.80000 1.00000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1542-06 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.80000 1.00000 0.05774 

Rep3 

0.90000 

0.90000 ✓ '&-' 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:25 PM 

11-9227-7826/B154206cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: CaenorhabdilJs elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

15.32% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00°4 

0.10000 11 .11% 

-14-
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% Statistic CrlUcal 

ControlSed 100 -0.0798 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7.401E-05 7.40E-05 1 
Error 0.0465461 0.01 1637 4 

Total 0.04662009 0.0117105 5 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7862854000 

Distribution Shapiro-Wilk W 0.84220 

Sample Link Control Link 

11-9227-7826 11-9227-7826 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.5299 0.18777 

F Statistic P-Value 

O.Q1 0.94026 

Critical P-Value 

199.00000 0.00000 

0.13594 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:25 PM 

10-3091-8870/8154206cea 

CH2M Hill I 
Version 

16 Feb-06 3:07 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 15.32% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Unequal Variances 

Normal Dlsbibution 

Data Summary Original Data Transformed Data 

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

0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.90000 0.80000 1.00000 0.1 0000 1.25607 1.10715 1.41202 0.15256 

Graphics 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-7374-9443 Test Type: 

Start Date: 02 Feb-06 08:50 AM Protocol: 

Ending Date: 03 Feb--06 08:30 AM DII Water: 

Setup Date: 02 Feb--06 08:50 AM Brine: 

Sample No: 05-1608-3151 Code: 

Sample Date: 21 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 73d 8h Station: 

Comments: J10DVO, E287701 

Comparison Summary 

Analysis Endpoint NOEL 

02-6442-2122 % Survival < 100 

¾ Survival Summary 

Cone-¾ Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.56667 

% Survival Detail 

Cone-¾ Control Type Rep1 Rep2 
0 Control Sed 0.90000 0.90000 

100 0.60000 0.40000 

000-092-101-1 

Nematode Survival 

ASTM E2172--01 (2001) 

B1542-07 

Soil 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.40000 0.70000 0.08819 

Rep3 
0.90000 

.Ii,✓ 
0.70000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:08 PM 

10-4312-1695/B154207cea Test Link: 

CH2M HIii I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

15.69% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.15275 26.96% 

- 16-
Analyst: ~ Approva l:, __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survlval Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Control Seel 100 4.39424 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.2341103 0.234110 1 
Error 0.0484969 0.012124 4 

Total 0.2826072 0.2462346 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8192392000 

Distribution Shapiro-Wilk W 0.87536 

Sample Link Control Link 
10-4312-1695 10-4312-1695 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0059 0.19166 

F Statistic P-Value 
19.31 0.01174 

Critical P-Value 

199.00000 0.00000 

0.24842 

Com parlsons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:08 PM 

02-6442-2122/B 154207 cea 

CH2M HIii I 
Version 

16 Feb-06 3:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 15.69% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(D.01) 

Unequal Variances 

Nonnal Dlsbibution 

Data Summary Original Data Transformed Data 

Conc-o/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 18-5411-2771 

Start Date: 02 Feb-06 08:50 AM 

Ending Date: 03 Feb-06 08:35 AM 

Setup Date: 02 Feb-06 08:50 AM 

Sample No: 15-5450-5055 

Sam pie Date: 28 Nov-05 

Receive Date: 
Sam pie Age: 66d 8h 

Comments: J10LJ5, E289701 

Comparison Summary 

Analysis Endpoint 

17-2393-1486 % Survival 

~. Survival Summary 

Cone-% Control Type Reps 

0 Control Sed 3 

100 3 

0/4 Survfval Detail 

Cone-% Control Type Rep 1 

0 Control Sed 0.90000 

100 0.70000 

000-092-101-1 

Test Type: 

Protocol: 

Oil Water: 
Brine: 

Code: 
Material: 
Source: 

Statron: 

NOEL 

100 

Mean 

0.90000 

0.80000 

Rep2 

0.90000 

0.80000 

Nematode Survival 

ASTM E2172-01 (2001) 

B1542-08 

Soll 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.70000 0.90000 0.05774 

Rep3 

0.90000 

0.90000 -./ 3----

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:09 PM 

01-8258-7180/B154208cea Test Link: 

Duration: 

Species: 
Source: 

Client: 

Project: 

PMSD 
12.65% 

SD 

0.00000 

0.10000 

24h 

Caenorhabditis elegans 

In-House Culture 

Method 

CH2M Hill I 

Equal Variance I T~Sample 

CV 

0.00% 

12.50% 

-18-
Analyst: 'V Approval: __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

ControlSed 100 1.78704 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0266382 0.026638 1 

Error 0.0333653 0.008341 4 

Total 0.06000343 0.0349795 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 5636268000 

Distribution Shapiro-Wilk W 0.84832 

Sample Link Control Link 

01-8258-7180 01-8258-7180 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0742 0.15897 

F Statistic P-Value 
3.19 0.14846 

Crltlcal P-Value 
199.00000 0.00000 

0.15255 

Comparisons: 

Report Date: 

Analysis: 

Date An!llyzed 

Page 1 of 1 

16 Feb-06 3:09 PM 

17-2393-1486/8154208cea 

CH2M Hill I 
Version 

16 Feb-06 3:09 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 12.65% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(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 ControlSed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 16-2208-0421 Test Type: 

Start Date: 02 Feb-06 08:50 AM Protocol: 

Ending Date: 03 Feb-06 08:35 AM DilWater: 

Setup Date: 02 Feb-06 08:50 AM Brine: 

Sample No: 07-3184-0122 Code: 

Sample Date: 06 Dec--05 Material: 

Receive Date: Source: 

Sample Age: 58d 8h Station: 

Comments: J100T9, E295301 

Comparison Summary 

Analysls Endpoint NOEL 

04-5863-3854 % Survival 100 

% Survival Summary 

Cone-¾ Control Type Reps Mean 

0 Control Seel 3 0.90000 

100 3 0.76667 

¾ Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.60000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1542-09 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.60000 0.90000 0.08819 

Rep 3 

0.90000 
I~./ 

0.90000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:11 PM 

03-7 488-5492/B 154209cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

18.94% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.15275 19.92% 

-20-
Analyst '3,,- Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statlstlc Cril!cal 

ControlSed 100 1.59353 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0424816 0.042482 1 

Error 0.0669179 0.016729 4 

Total 0.10939945 0.0592110 5 

ANOVA Assumptions 

Attribute Test Statistic 

Varfances · Variance Ratio F 1130419000 

Distribution Shapiro-Wilk W 0.86641 

Sample Link Control Link 

03-7488-5492 03-7488-5492 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0931 0.22514 

F Statistic P-Value 

2.54 0.18626 

Critical P-Value 

199.00000 0.00000 

0.21226 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:11 PM 
04-5863-3854/B 154209cea 

CH2M HIii I 
Version 

16 Feb-06 3:11 PM CET!Sv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 18.94% 

Decfsion(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292 
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C1fM. , UroDE TOXICITY TEST so IL QUALITY AND TEST CHA1h ..... ~R ASSIGNMENT DATA 

Client Hanford Tech. o Im /V'J' 24 lm t--) J Beginning, Date 1- r 3- Q <e 
Sample Description see below Time O Im o'Q pO 24 Hrs p g 3 0 Ending, Date .:Z. - 14 - OC..0 
Test Specie Caenorhabditis eiegans ID#: NemOO~ 

Comments: 
Lab ID Soil pH Soil % Moisture Soil Temperature (°C) 

0 hr 24 hr 0 hr Ohr 24hr All test soils were dried during sampling process. 

Time c?830 
Time 093(:) 

Lab Control /,' 2\.Y 'LO.,$ Each test chamber has 2.33 g drv wt. soil + 0.93 ml Milli-Q water ( 40% of sry wt.). 

E274801 7. (.p 'Z...\ .Lf ~-'b Samples hydrated 7 days prior to test initiation. 

E280101 7.5 '2.\.L-{ 7..0. ~ 

E283101 ,. 'L ""2..\. 4 U). ~ 

E284601 lP ,5 '2--\ .l-/ 2.'.D,?; 

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

Lab Control · 70 grade Silica sand A I E28460l (Jto;:;>v:i, A 13 0 

Lab Control 70 grade Silica sand B 14 E28460.l 
"()1,S-'-1'2. •V'1 B 8 

Lab Control 70 2rade Silica sand C 4 E284601 C 10 
E274801 ..J loPw'f A 11 
E27480) °&~""1Z.•., I B 15 

E274801 C 3 

E280101 710 OV'1, '.1t<l(:>V~ J'l•l>tfl., A 2 

E280101 -::]'111 r>v7. -J°,.ivv~ B 5 
E280101 b,>"'z.•<>~ C 6 

~ E283101 r-,oora A 12 

I\J E283101 
~(S'l.f2·.0} B 7 

I 
E283101 C 9 

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



CNMHIU NEMATODE TOXICITX TEST SURVIVAL DATA 

Client Hanford 

'ample Description Lab ID#: see Assignment Data sheet 

f est Species: Caenorhabditis elegans ID#: Nern OS) i 
Test Initiation: Tech: Tech: Time: 0~'30 

Start #alive # dead 
Chamber Count found found 

Number 0 24 hr 24hr Comments: 

1 10 °\ I 
2 10 1c> 0 

3 10 q I 

4 10 q \ 
5 10 Ct_ \ 

6 10 R 0 
7 10 ~ 6 

8 10 ~ l 

9 10 r ( 

10 10 q l 
11 10 'y 0 

12 10 -; 2.. 

13 10 f:) I 
14 10 q 0 

15 10 '1 D 

Beginning, Date 2 -1 ~ - 0 c,., 
Ending, Date ;l.- /'::f - 0 <.d 

Time 0%3b 
Time 083D 

Test Termination: Tech: Tech: __._N ____ ~,._ __ Time: a ~8) 

Start # alive #dead 
Chamber Count found found 

Number 0 24hr 24hr Comments: 

16 10 

17 10 

18 10 

19 10 

20 10 

21 10 

22 10 

23 10 

24 10 

25 10 

26 10 

27 10 

28 10 

29 10 

30 10 

-23-



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 05-4016-1968 Test Type: 

Start Date: 13 Feb-06 08:30 AM Protocol : 

Ending Date: 14 Feb-06 08:30 AM DilWater: 

Setup Date: 30 Jan-06 10:30 AM Brine: 

Sample No: 18-1426-8954 Code: 

Sample Date: 31 Oct-05 Material: 

Receive Date: Source: 

Sample Age: 91d 10h Station: 

Comments: J10DW4, E274801 

Comparison Summary 

Analysis Endpoint NOEL 

16-6964-2763 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.900,00 

0/o Survival Detail 

Conc-o/a Control Type Rep 1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1542-01 

Soll 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.90000 0.90000 0.00000 

Rep3 

0.90000 

0.90000 
I o_,. 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 1 
16 Feb-06 2:52 PM 

04-9550-24361B154201cea Test Link: 

CH2M HIii I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

0.1)0% Equal Variance t Tw~Sample 

SD CV 

0.00000 0.00% 

0.00000 0.00% 

-24 - . 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpolnt 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 

Control Sed 100 0 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0 0 1 

Error · 1.776E-15 4.44E-16 4 

Total 1.7764E-15 4.441E-16 5 

ANOVA Assumptions 

Attribute Test Slatlstic 

Variances Variance Ratio F 1.00000 

Sample Link Control Link 

04-9550-2436 04-9550-2436 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.5000 3E-08 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

199.00000 1.00000 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 2:52 PM 

16-8964-2763/B154201 cea 

CH2M Hill I 
Version 

16 Feb-06 2:52 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 0.00% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Data Summary Original Data Transformed Data 

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

0 Control Seel 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

Graphics 

1.0, 1.0-
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. ..._ 

CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-694~572 . Test Type: Nematode Survival 

Start Dale: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) 

Ending Date: 14 Feb-06 08:30 AM Oil Water: 

Setup Date: 13 Feb-06 08:30 AM Brine: 

Sample No: 07-3307-9513 Code: B1542-02 

Sample Date: OB Nov-05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 97d Bh Station: 

Comments: J10DV4, J10DV5, J10DV6, J10DV7, J10DVB. 
E280101 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

01-5013-5976 % Survival 100 > 100 N/A 

¾ Survival Summary 

Cone-•!. Control Type Reps Mean Minimum Maximum SE 
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 

100 3 0.83333 0.80000 0.90000 0.03333 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 ControlSed 0.90000 0.90000 0.90000 

100 0.80000 0.90000 0.80000 
v .,_, 

000-092-101-1 CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 2:55 PM 

07-1342-3910/B154202cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
7.58% Equal Variance t Two-Sample 

so CV 

0.00000 0.00% 

0.05774 6.93% 

-26-
Analyst: ~ Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-•;. Statistic Crltlcal 

Control Sed 100 2 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0134232 0.013423 1 
Error 0.0134232 0.003356 4 

Total 0.02664637 0.016779 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2267528000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 

07-1342-3910 07-1342-3910 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0581 0.10063 

F Statistic P-Value 

4.00 0.11612 

Critical P-Value 

199.0Q000 0.00000 

0.07764 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 2:55 PM 

01-5013-5976IB154202cea 

CH2M Hill I 
Version 

16 Feb-06 2:55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 7.58% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Orfginal Data Transformed Data 

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

0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.83333 0.80000 0.90000 . 0.05774 1.15445 1.10715 1.24905 0.08192 

Graphics 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 13-3323-9275 Test Type: 

Start Date: 13 Feb-06 08:30 AM Protocol: 

Ending Date: 14 Feb-06 08:30 AM DU Water: 

Setup Date: 13 Feb-06 08:30 AM Brine: 

Sample No: 15-5457-5144 Code: 

Sample Date: 14 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 91d 8h Station: 

Comments: J10DT8, E283101 

Comparison Summary 

Analysis Endpoint NOEL 

05-2471-0884 % Survival < 100 

o/o Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sad 3 0.90000 

100 3 0.73333 

% Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.70000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

81542-03 

Soil 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.70000 0.80000 0.03333 

Rep3 

0.90000 
,IIJ.-0.70000 

CETISru v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:00 PM 

01-6976-7512/B-154203cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
6.07% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.05774 7.87% 

-28-
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. CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysls Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

ControlSed 100 5.67000 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0720895 0.072089 1 

Error 0.0089694 0.002242 4 

Total 0.08105894 0.0743319 5 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ra!lo F 1515175000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 

01-6976-7512 01-6976-7512 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0024 0.08243 

F Statistic P-Value 
32.15 0.00477 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:00 PM 

05-2471-0884/B 154203cea 

CH2M Hill I 
Version 

16 Feb-06 3:00 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 6.07% 

Decision(0.05) 
S!gnificant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-'/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697 

Graphics 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 04-3389-1423 Test Type: 

Start Date: 13 Feb-06 08:30 AM Protocol: 

Ending Date: 14 Feb-06 08:30 AM DilWater: 

Setup Date: 13 Feb-06 08:30 AM Brine: 

Sample No: 09-5315-2344 Code: 

Sample Date: 15 Nov-OS . Material: 

Receive Date: Source: 

Sample Age: 90d 8h Station: 

Comments : J1 ODV2, E284601 

Comparison Summary 

Analysis Endpoint NOEL 

09-5921-2719 % Survival 100 

0/o Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.83333 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.80000 0.80000 

000-092-101-1 

Nematode Survlval 

ASTM E2172-01 (2001) 

B1542-04 

Soil 
Hanford 

LOEL ChV 

> 100 N/A 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.80000 0.90000 0.03333 

Rep3 

0.90000 
✓ .r' 

0.90000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:02 PM 

10-6481-1341/B154204cea Test Link: 

CH2M HIii I 
Duration: 24h 

Species: CaenorhabdlUs elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

7.58% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.05774 6.93% 

-30-
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Control Sed 100 2 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0134232 0.013423 1 

Error 0.0134232 0.003356 4 

Total 0.02684637 0.016779 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2267528000 

Dlsb1bulion Shapiro-Wilk W 0.81374 

Sample Link Control Link 

10-6481-1341 10-6461-1341 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0581 0.10083 

F Statistic P-Value 

4.00 0.11612 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

18 Feb-06 3:02 PM 

09-5921-2719/B154204cea 

CH2M Hill I 
Version 

16 Feb-06 3:02 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 7.58% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.83333 0.80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.08192 

Graphics 
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WASHINGTON HANFORD CLOSURE CROSS REFERENCE 

DATE SDG CLIENT ID SAMPLING LOCATION 

10/31/2005 E2748 J10DW4 600-131 

11/08/2005 E2801 J10DV4 PIT23 

11/14/2005 E2831 J10DT8 Upland Backfill Elevated-100-F-2 

11/15/2005 E2846 J10DV2 Upland Native Reference-Central Plateau 

11/15/2005 E2847 J10DV1 Upland Backfill Low-116-DR-1&2 

11/16/2005 E2857 J10DV3 Upland Native Elevated-JA Jones 

11/21/2005 E2877 J10DV0 Riparian Elevated-Site # 3 Upriver 100-D 

11/28/2005 E2897 J10LJ5 Riparian Low-Site# 10 Downriver 100-D 

12/06/2005 E2953 J10DT9 Riparian Reference-Site# 13 Vernita Bridge 

. -32-
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ClfMHIU NEMATODE TOXICITY TEST SURVIVAL DATA 

Beginning, Date /-2 3-ob 
Lab ID#: B o·H-:o'b Ending, Date /- 2'-1 - (} b 

Time /33'b 
Time 11 ' . .?-0 

Client A/ C 
Sample Description 

5pecies: Caenorhabditis elegans ID#: Nern Dti5"" 

Test Initiation: Tech: Tech: __./V---'-:f"".._ ___ Time: / 330 Test Termination: Tech: Tech: -~-J \\ ___ Time: I\ }-0 

Start # alive #dead 
Chamber Count found found 

Number 0 24 hr 24 hr Comments: 

1 10 \ l) (:7 

2 10 'o L\ 

3 IO ~ ~ 

4 10 \0 0 

5 10 ta 0 

6 10 1 ·~ 

7 10 0 !O 

8 10 z. 8 

9 10 (L) L-l 

10 10 Co\ I 

11 10 l!J t-\ 

12 10 'J cs 
13 10 L.\ (D 

14 10 !O 0 

15 10 iO 0 

Cusum Chart Limits 

Survival $2.. '} to IZb. \ 

QA Officer 

-34-



~ODE TOXICITY TEST SOIL QUALITY AND TEST CHA1\ "'.;;,R.;.;A=SS-1-G;..;;.N.;.;.M,_E_N_T_,;,,;,D,_A_T.;;.;A;.._ __ .;.... ______ _ 

Client QA / QC 

Sample Description sec below 

Test Specii Cae11orhabditis elegans 

Lab ID K-Medium oH 
0 hr 24 hr 

Lab Control 5", 5" 5 _·7 

10 mg/L Cu 5. ;z._ 5 . 0 

50mg/L Cu 5" . Z- ([ . t 
100 mg/L Cu 5 . 1 t.f . 6 

2S0 mg/LCu 1{ , 8 1f.'cj;4 

Lab ID Field ID 

Lab Control K-medium 

Lab Control K-medium 

Lab Control K-medium 

10 mg/L Cu 

10 mg.IL Cu 

IOmwLCu 

50 mg/L Cu 

50 mg/L Cu 

SO ml?ILCu 

100 mg.IL Cu 
w 
v,)Omg/L Cu 

IOOmg/L Cu 

ID#: Nem 

% Moisture 
Ohr 

NA 

NA 

NA 

NA 

NA 

Chamber 
Reolicate # 

A 15 

B 10 
C 4 

A s 
8 14 

C I 

A 2 

B 3 

C 6 
A 11 

B 9 

C 12 

Tech. 

Time 
OHrs iJr 
OHrs 1330 

Temoerature (°C) 
0 hr 24hr 

lei ,'1 

i9 ,1 

'20,0 

1,0. I 

'20 '\ 

Lab ID Field ID 

250mg/L Cu 

250 mg/LCu 

250 m2'LCu 

24Hrs {V\.l 
24 Hrs !137) 

· Comments: 

Renlicate 

A 

B 

C 

Chamber 
# 

7 

13 

8 

Beginning, Date I -Z.3 - 0 b 
Ending, Date J - Z =(- 0 f.o 

Lab ID Fie ld ID 

T ime / 5 3c::i 
Time // ?.O 

Reolicate 
Chamber 

# 



CETIS Test Summary 
I Nematode 24 hour Acute test 

:est No: 03-9544-7078 

Start Date: 23Jan-06 01 :30 PM 

Ending Date: 24 Jan-0611 :30 AM 

Setup Date: 23 Jan-06 01 :30 PM 

Sample No: 13-1507-4495 

Sample Date: 23 Jan-06 

Receive Date: 26 Jan-06 02:55 PM 

Sample Age: 14h 

Comments: as CuS04x5H20 

Point Estimate Summary 

Analysis Endpoint 

07-3093-8444 % Survival 

% Survival Summary 

Conc-rng/L Control Type Reps 

0 Dilution Waler 3 

10 3 

so 3 

100 3 

250 3 

o/o Survival Detail 

Conc-rng/L Control Type Rep 1 

0 DlluUon Water 1.00000 

. 0 1.00000 

50 0.60000 

100 0.60000 

250 0.00000 

000-092-101 -1 

Test Type: Nematode Survival 

Protocol: ASTM E2172-01 (2001) 

Oil Waler: 

Brine: 

Material : Copper 

Code: 1B033-08 

Source: Reference Toxicanl 

Station: 

¾ Effect Conc-mg/L 95¾LCL 
50 98.16186 67.39882 

Mean Minimum Maximum SE 
0.96667 0.90000 1.00000 0.03333 

1.00000 1.00000 1.00000 0.00000 

0.63333 0.60000 0.70000 0.03333 

0.56667· 0.50000 0.60000 0.03333 

0.20000 0.00000 0.40000 0.11547 

Rep2 Rep 3 
0.90000 1.00000 

1.00000 1.00000 

0.60000 0.70000 

0.60000 0.50000 

0.40000 0.20000 

CETIS™ v1 .1.1 revC 

Report Date: 

Test Link: 

Duration: 22h 

Page 1 of 1 

26 Jan-06 2:57 PM 

18-9490-9699/rcea005 

CH2M Hill I 
Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95%UCL Method 
142.9662 Trimmed Spearman-Karber 

SD CV 
0.05774 5.97% 

0.00000 0.00% 

0.05774 9.12% 

0.05774 10.19% 

0.20000 100.00 

Analyst: :lr--
-36-
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Spearman-Karber: 

CETIS Analysis Detail 
Report Date: 
Analysis: 

I Nematode 24 hour Acute test 

..:ndpoint Analysis Type Sample Link Control Link Date Analyzed 
% Survival Trimmed Spearman-Karber 18-9490-9699 18-9490-9699 26 Jan-06 2:57 PM 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim µ a EC50/LC50 95¾ LCL 
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 

Data Summary Calculated Variate(A/8) 

Cone-mg/ Control Type Count Mean Min imum Maximum SE SD A B 

0 Dilution Water 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30 

10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30 

50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30 

100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30 

250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30 

Graphics 

1,0°i) 

0.90'. 

0.80: 

0.7<>' 

I 0.60- - ~ -
:I o.so-Ill 

-1- 0.40-

0.30-

0.20-

0.10-

0.00 
0 50 100 ISO 200 250 300 

Conc-mg/L 

000-092-101-1 CETIS™ v1.1 .1 revC Analyst: ~ 

Page 1 of 1 

26 Jan-06 2:57 PM 

07-3093-8444/rcea005 

CH2M Hill I 
Version 
CETISv1 .1.1 

95% UCL 

142.96620 

-37 -
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f, ;1 .. :7 '1'<i' 
Washine:ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 IP•i:c l of l 

Collector Comoanv Contact Teleohone No. Proicct Coordinator 
8L Data Turnaround 

L. COLLOM JOAN KESSNER 375-4688 KESSNER,JH l'riccCodc 

Prolcct Desienallon Samoline Location SAFNo. Air Quality [J 45 Days 
100 & 300 Area Component of the RC BRA - Incremental So 600-131 RC-051 

Ice Chest No. Field Loe:book No. I COA Method of Shioment 
EL-1596 BESRAS6520 

Shiooed To Offsite Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A060151 
--- •d-• ----- - •- ••--•- - - •• ... - · ·- _., .. .. - ---- ------ - --- - ·-· .. -- - ·--•-· ····-· - - - -·· · 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 'None 'None 
Preservation 

Type of Container 
GIP F'IG 

Special Handling and/or Storage 
I 1 

NONE No. ofContainer(s) -
Volume 

1000g ~ 'j,,,-f 
5 c.,·occ1 Hl8l c 

Sec item (I) in So~Pl3111 
Spcei:11 Toxicily 

SAMPLE ANALYSIS 
lMtru.crions. ASTM E1963; 

Soil 'Nan.>iodc 
Toxirily 

DS uu:... ASTM El172 

r 1-1~ 
Sample No. Matrix• Samj>le Da!e Sample Time tfl"-:~i{J.iLJ ~1.~(~{Wjf~ ~1i~~;_;;q:~~.@ F;$r,~:{itl~ it~~,~~d~~!J~ ~i/~:~~~~~t~N ~i?/:;.:f ::;\ ::::: ,,:•_:::.,::: ·.-' .::t/t{~//;·;;-. :~:\{i_,;::i\:~~'.:-~i/~ 

~ J"'\ ODL-J4 SOIL /0-31-oS l 530 X X 
jffieoWEr SOIL 

~ SOIL 

-:jj~~ SOIL 

. Jffi6Wa.- SOIL 

qfAIN ~F PO~ESSJPN Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 
,_ . l 

By~n'Dv Fro~ Date/Time Received B y/Storcd In Date/Tinic - ... .-... ll-l-o5el~ -~'4~ 1/-/-0$' ID:-?....: {I) Particle Size (Dry Sieve) - 0422; Moistw-c Con1en1 - D2216; TOC - 9060; pH (Soil) - 9045; 
s-s..1 

j _,,/'~-, SE-Scdi1tc:t1t 

Relinquished By/Rcn"DvedFrom Date/Time Received By/Stored In 
Nitrogen by Kjcldahl • 351.2; Ammonia- 350.3; IC Anions - 300.0; Percent Solids SO•SolMI 

Datcffimc SloSlodl< 

{3,o~ r..O -:: BISI./~ -o/ W•Willa' 

o-oa 
Relinquished By/Renuvcd From D:Hc/Timc Received By/Stored In Date/Time ,...A,jr 

DS•Onl• 1 Solids 
Dt...Dnom Uqwd, 

Relinquished By/Renuved From Datc/Tinic Received By/SIOrcd In Catc/Ti11ie T-Twue. 
\\'(•Wipe 
l>LJ.i,i,i 

Relinquished By/Rerrovcd From Date/fimc Received By/Stored In Date/fimc 
V•Vqcutian 

X-Olha 

Relinquished By/Rennvcd From Dalcffimc Received By/Stored In Daldl'inie 

LABORATORY Received By Tille D:uc/Timc 
SECTION 

I FINAL SAMPLE Disposal Method Disposed By Date/Time 
< ~~POSITION 
., 
B~-EE-011 (08/29/2005) 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 !Page _ 1 of 1 

ICollcctor Comoanv Contiu:t Tclcohonc No. Proiect Coordinator 
8L Dala Turnaround 

L.COLLOM JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proicct Dcsienation Samoline. Location SAFNo. Air Quality l7 45 Days 
100 & 300 Area Componctll of the RCBRA • Incremental So PIT 23 RC-051 

Ice Chcsl No. Field Loe.book No. I COA Method of Shipment 
EL-1596 BESRAS6520 

Shioocd To Offsitc Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A060151 - ·-- ------- -------- ----- -- ---- -------- -·- ---- ------ ·- ·------- -. ··- ·-·· ·--------- - - - --- ------·-- - - ----~-----

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ None Non• 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

NONE No. of Containcr(s) _,< . 

Volume 
1000g • ooeg- v 't>.,? 

•100° 'l \\' 
Sec i,cm (1) iA Soi Pluot 

Special ToJOci;y 

SAMPLE ANALYSIS 
lnsuuclion:I . ASTME196l; 

Soil Nc:motode 
Toxicily 

( ASTM E2172 

Sample No. Matrix• Sample Date Sample Time ~~~~:~~ tt~f.f.~1~ ~:~~!Ji \ ~I1fik1W~ i;r.:~J.l~:,~ir:1 :r,~E1~~:;~)~l :1~:·;~·i.tl_i.•~:~t ti?f:!t;tj){~ :J~3(f~·~r:::t~) ~I;~~?)ei~~~I 
J10DV4 SOIL 11-1-0 s 1/,.\0D I I -r 
J10DV5 SOIL 

J10DV6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~0~~d~nvcdfrom Daleffime Received By/Slored In Date/Time This chain of custody fomi documents 1hc transfer of bulk field eollcclcd soils lo lhc CH2M Hill 
S•Soil 

,1.,,"' ~ 7':o!t'.'9-.. 11-'l-£.l S ~1.t...cv /~Ld'i"'j_ 11~ '1-v > /..Z;3o 
Corvallis labora10ry for incrcmcnlal prcp3r:uion and aliquoling. Se:-sa:inCII& 

Relinquisli"ed By/Removed F~,1 , 
Datcffimc Received By/Stored In Date/Time 

SO-SolW 
(I) Pai licle Siu (Dry Sieve) - D422; Moisture Con1c11t - D2216; TOC - 9060; pH (Soil) • 904S; Sl• SlodF 

Nitrogen by Kjeldaltl • 3512; Ammonia- 350.3; IC Anions - 300.0; Percent Solids W• W&&ct 

~I ).. "( 
0-0~ 

Relinquished By/R.ennved Front Date/Time Received By/Slorcd In Dale/Time A- Air 

\\\ \0\05 OS-DnOI Solid, 
OL•c:..m uq,,Wo 

Rciinquishcd By/Removed From Date/Time Da1c/Time ft~ pt?~;..':,~ - T•Ti,auc 
Received By/Slon:d In Wl•Wipc: 

~t).'\ t>~W 

Relinquished By/Removed From Date/Time Date/Time 
. v-v.....,io. 

Received By/Slorcd In 6,·o~ ,;:::(> =- BIS-'/J.-D ~ X-OUia-

Relinquished By/R.ennved From Date/Time Received By/Stored In Date/Time 

LABORATORY Received By Title Dalofl"in., 
SECTION 

1FIJIIAL SAMPLE Disposal Method 
~POSITION 

Disposed By Da1ofl"ime 

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



Washington Closure Hanford CHAIN OF. CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-9 j P•~c l or l 

Collector Conman,• Contact Tclcnhonc No. Proicct Coonlinnto,· 
SL Dain Turnaround L. COLI.OM JOAN KESSNER 375-46S8 KESSNER, JI·! t>riec Code 

rroicct Dcsi!!n ation Snmnlinl? Loention SAfNo. Air Quality 
45 Days 

I 00 & JOO /\rcu Component of lhc RCBR/\ - lucrcmcnrnl So Upland Backlill Elevated- I 00-F-2 RC'-05I 

Ice Ches t Nu. Field L~book No. I COA Method of Sh iDmcnl 
EL-1596 BESR/\S6520 

Shinned To Offsitc ProncrlY No. Dill of Ladine/Air Uill No. 
Cl-12Ml·III.I. 1\060151 . . .. . . . . .. 

POSSIBLE SAMPLE IIA7.ARDSIREMARKS ,. 

Potellfiall)' Undiot1ctit •<·. 'None ?\'.:,ne 
Prcser\'ntion 

Type of Contnincr 
GIP PiG 

Special Handling anll/or Storage 
I I 

NONE No. of Container(s) 

Volume 
1000g 11ocPj 

Sec i1cn1 (I) in So~ Plonl . 
Spcciol Toxicity 

SAMPLE ANALYSIS 
lru.h'Ucliom. ASTM E196J: 

Soil Ncm.11odc 
To,;ic:i1r 

ASTM "2172 

Sample No. Matrix • Sample Date Sample Time : . :_· -)~}:t1· : · .. 
. : ~?.:-:~~ :·'. {. :~~i~:;,E ~~:f::::.::-~:.:, ._ ~;Ji!.ft~r~·_:./ .L . ._:;?_} .. : ... . 

., . ... -::·•: S·: , .-
' •:.:-.: . . ,,.,.-.,..;. , ... , .. -~ . . . . 

J10DT8 SOIL ___J_l_.J-tili, 5 11 'zt I I 
·- .....,_ 

CHAIN Of POSSESSION .Sign/Pi-int Names ~ SPECIAL INSTRUCTIONS Matrix• 

Rc''9is{, d Dyhlcn-,;~~• Datofri11>: {~}~ Md!J;JZr.f»JJ7'JVJ);A/j l!U5/4 
. . 

S•Soil 

),_nl ~'/J , ~I Particle Size (Dry Sie,,:) • 0422: Moisture Conlcnl - D22 I 6: T0C • 9060: pH (Soil) - 90-15; Sl!•S<di1t1tf\l 

- -..·_7 . 
Rccch-si{ By/Slurcd In ·• DaVTimc ' / / •l 

tro:cn by Kjcldohl - 351.2; An1111011ia • 350.} : IC Anions - 300.0; Pcrccul Solid.< SO,.Sofid 

Rc~l~Rcmqvcd Fu Da1"'1"11nc 
1 

1/ s1°s, .... 

- _a._6~ , , ~ -· i)<?r 8to~ :n) ~ BIS1/~-03 \\"•W~'1' 

O•Oil 

Rcliuquishcd By/Reuxwcd J'n>m Da1c/l'11nc Received By/Slorcd 111 D01C/Ti11,c A•Air 
OS•Oni&11$elkl1 

I 
m.-DNn LlqoN!s 
T•Tii.na~ 

Relinquished llytncmovcd l'rom Dolcfl'imc 1icccivcd By/Stored 111 Dotc/Tinic Wl•\\'ipc 
L•l,;qviJ 

Relinquished By✓Rcn10,-cd Fmm Dau:.rrt1nc Received By/S10rcd ln 
V•V(tfl~on 

Date/Time X-01hcr 

Relinquished lly/Rc1111vcd l'rom D.11crrimc Rccci,·cd By/Stored In Date/Time 

LABORATORY Rccchul Uy Title flatcfTin'k: 

S~j::TION 

FIN~SAMl'Lf. Dis1wsal Mc1l11>d 0isp<>scd By l'JatcfTin,c, 

DI iOSIT ION 

BHI-EE·011 {08/29/2005) 



Washin2ton Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051 -15 !Page l or l 

Collector 
L.COLLOM 

Proicct Dcsienatiou 

Comoanv Contact 
JOAN KESSNER 

Samoline: Location 

Tclcohonc No. 
375-4688 

100 & 300 Area Component of the RCBRA - lncremenial So Upland Native Reference-Central Plate:iu 

Ice Chest No. 

Shioocd To 
CH2MH1Ll. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling a11d/or Storage 
NONE 

Field Loebook No. 
EL-1596 

O!Tsitc Proocrtv No. 
A06015I 

Preservation 

Type of Container 

No. ofContainer(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J10DV2 SOIL 11-1-s-05 '1-0: 0 0 

I 

None 

'j/P 

I 

1000g 

Sci: item(I) in 
Spcci:>I 

ln.nnKtion.s. 

I 

COA 
BESRAS6520 

None 

PIG 

I 

f.£0~ 

Soil Pbnt 
Tcxic i1y 

ASTM E196l; 
Soll Ncm;nodc 

Toll.icily 
ASTM E2172 

Proicct Coordinator 
KESSNER;JH 

SAFNo, 
RC-05l 

Method of Shiomcnt 

Price Code 

Air Quality 

Bill of Ladine/Air Dill No. 

L- • • - • 

8L Data Turnaround 

45 Days 

··r 

i::-:::-C-:-:-H-:A-:IN---=O_F_P_O_S:-:S-:-ES_S_I07•~"-t•tt~-';t-l~-:-~•'r;•;--•t-1r-r.:-:-:-:-::-:Sl:";g:-:;n/P:'.".:::::ri:--n:-t N~a:--m_e_s ____ -;::--:-:--::::::------t SPECIAL INSTRUCTIONS 
Relinquished By/Removed From / • /.rt-t;J,r:i I fflle' ~ • " ~ Received By/Stored In Date/Time This chain of custody ronn docwnenls 1he tr.insfer of bulk field collected 50ils to lhe CH2M Hill 
"(2 \ 1 71, Lr, fh --rv, ,n.~:;. IL.\ , 3 cJ }..114----------.;;;.;;;,;;;..;,,;,;,,;;c:.__ CoMlllis laboratory for incrcmcnl>I prcpanilion and aliquoling. 

Matri:-.• 

S•S<>I 
SE•Sointa ll 
SO•Solid 
Sl•Slud1< 
W•W:aia 

'(c_ii,qi{~ed S,,IRc?F'ld ~ lJ l Dalcfrin,c R~i~ql}y/§Jgrccf,lii:,'.', .A 1,-,,,AA// ,}1·JefTi;'"fL 
I 

I I. -~l !,!.niclc Size (Dry Sieve) - 0422; Moisture Content- D2216; TOC • 9060: pH (Soil) - 9045: 

1-'-..L../_..:::..,: ~:~,n.fi..:.: ,.J:!::~::J.-:.t.._u.,./;~1:-g..fl.t.J-i..J,.._-ll\.L--.-l~lJJ!e..-.....:O::..a:S~f/.K.!.Vl/.lU~CL.Jl{ll,Q,X[~~('j_,:==h:.u. £v7::::..i~t//1.....l ft....!. 1'/~f).2t'W,:::!.J, /T~l:.1/.:.1,'f~/.:J/j.~¼::t~ w,n by Kjeldahl • 35 I .2; An'lnonia • 350.3: IC Anions • 300.0: Percent Solids 

Relinquislit:d By/Rcn~ved From \)' DatefTimc Receii,{i By/Stored In Datc/TinlC / y; 3
1 

Relinquished By/Removed Fmm 

Reli,,quishcd By/Remo\'cd From 

Relinquished By/Removed Fron, 

LABORATORY Rccci \'cd By 

SECTION 

FINl}L SAMPLE Dispo~l Melhoil 

,2ls:!JOSITION 

~l~E-011 (08/29/2005) 

DaterTimc Received By/Stored In Dale/rime 

Dole/rime Received By/S1orcd !Jt Date/Time 

Datc/Tin,c Received By/S1orcd In Date/Time 

Tille 

B('o~ IO ~ fb /5,'f;).. - 0 '-/-

Da1c1Timc 

Di5J>Oscd By Dalcffimc 

O-Oil 
A•AU' 

DS•Dnu• Solid.I 
DL•O.- L..,.s, 
T•Tiuiac 
\\'l• Wlpr 
L•Liqo.S 
V•VqCUIWft 
l(-01ho-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-12 jP•g• l of 1 

'Collector 
i L. COLLOM 

Comoanv Contact 
JOAN KESSNER 

Snn1uline Locntioo 

Tclcohonc No. 
375-4688 

IProicc r Dcsienntion 
I 00 & 300 Arca Cornponcnt or 1hc RCORA • Incremental So Upland Backfill Low-I 16-DR-1&2 

:Jee Chest No. 

Sh inned To 
CH2M HILL 

POSSIBLE SAMPI.F. HAZARDS/RF.MARKS 

NON£ 

Spccinl Handling and/or Storage 
NONE 

Field Lo1?book No. 
EL-1596 

Offsitc Proucrty No. 
A060l5l 

Preservation 

Type orCont,:lncr 

No. ofCont:lincr(s) 

Yoluine 

SAMPLE ANALYSIS 

San,plc No. Matri:t • Sample Date 

J10DV1 SOIL ,1-lS-bS 

I COA 
BESRAS6520 

-- ···-- . .. . . .. _, 

None !'ldt \C 

G/P PIG 

I I 

JOOOg 
L{i,D"1 

Sec i1crn ( 1) in So~ Plant 
Spc-c:i.1.I ToxkRy 

lnsm,ctions. ASTM El96J; 
Soil Nr,rgtodc 

Toxicity 
>.ST:-.t E:rn 

J>roicct Coordinator 
KESSNER.JH 

SAi• No. 
RC-OS! 

Method of S hiomcnr 

P.-iccCo<.lc SL 

Afr Quality 

Bill of Lndine/Air Bill No. 

CHAIN OF POSSESSION I t " r f Sien/Print !'\a mes SPECIAL INSTRUCTIONS 
rR-e-li119- ,u-is-lll:_d_O_)_'/_lt_•~-,o-

1
,-,cc_d_f_ro_n_,-..,.,-CTi t-1'~.-L.'H.,~~,1:-:lcc,-hmt-·,1e'T"

1
-++,- --r-R-ec--,ci-,.,..ad;..O_y_lS

7
_t_ort<l--ln _______ D_•_te,-T-,-in_ic_°' ___ -i This eh.iin or custody fom, doc1m1Cnts the transfer ofbnlk licld co llcctcd soi!s 10 the C"HlM Hill 

i::. f 
1
? ,, C ,.,_ I~~ -,,-I> , ~ ('" I Lf , ~ c) /) I\._ P-7 / :::, C"o,v;illis lobor:11ory ro, inCTC111C!ll>I prcpar;ation and •liquotinx. 

,~q11i,.sh
1

ed
1

n~~'Rqhy1•~ f~':, '• cL_ o~
1

,e\n-·inl~ . ,_,.-vc IR~i;~ f!yJ~;l-, J //Id>, u, /J/ P~liJ~;-1/;;_L . 1 J (l) Poniele Size (Dry SicYe). 0422: Moistn!'I! Content - 02216: TOC - 9060: pH (Soil)• 9045 : 
17',.... _,, n /J.Y, ,_,, ) V v.::> 1//// II~/£[/{/ If" Lt/Zll-{ 1 ( ti Nicrogc11 by Kjeldohl.351-2; A1nnouio. 350.J: IC Anions- 300.0: Percent Sol ids 
l+:::~fb~i--l,,-.:....;_---'""'\-i-+=~-....t....:_.::_:_ __ ---¥<~¥~.1..q~...:.:...~=-:......./-_,:=::!-=..=!...!'...!..j......:...;......1-
Rcfinq!)ill,ccT [3y/Rernovcd l'ron~ I Dote/Time Rec d Oy/Stol'(~ tu Date/Time// 7CP/ C., 

iJ:Jf 
Relinquished DytRc,novcLI Frum Oatcfrimc Recdv,:d By/S10Rd h1 Dote/Time 

Rcli11quislied 13y/Rcnr,vcil f.;n, DillclTimc Received By/Stored In Date/Time 

Rctinquishc<.l 13y/llc,1r,,'C<J Fr<>m D,ucfrimc RccehTd By/S1orcd In Do\c,Timc 

Data Turnaround 

45 Days 

M~lrix • 

SO•S.liid 
Sl•Sl.dtt 
\\' • W;r1« 

0-0il 
A• .~r 
OS• Oni 11 Utd.t. 
OL•DNln Uquidl 
T• Ti111tic 
Wl•Wipc 
L•Ui;uid 
Y•\'<"1~ilMI 
X-Otha 

LAHORATORY Rcecivc:LI Dy 
SECTION 

Title 0.ilc/Timc 

FINAL SAMPLE Dispcsal Mc1hod 
DISfbSITION 

BHl-af.l011 (08/29/2005) 
I I 

Disposed B)· 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 j Po~• l or 1 

k:ollector 
!..COLLOM 

Proiecl Desil!nalion 

co·n10:1nv ConlAct 
JOAN KESSNER 

Samolinl! Location 

Tclcollone No. 
375-4688 

I 00 & 300 Arca Component or the RC-ORA• Incremental So Upland Native Elcvalcd-JA Jones 

Ice Chest No. 

Shinned To 
CH2MHll.l. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
NON£ 

SAMPLE ANALYSIS 

Field Loe.book No. 
EL-1596 

Offsitc Proocrtv No. 
A060151 

Preservation 

Type of Container 

No. of Contniner(s) 

Volume 

Saniple No. Matri:< • Sample D:ite Sample Time 

J10DV3 SOIL /5:? 7 
\ 

I COA 
BESRAS6520 

None Nooe 

GIP PIG 

l I 

1000g 
'1,c10C1 

Sec il<m ( I) in So~ Pbnl 
Spcci,I Toxicity 

lnstn!WOnS. ASTM E196Jc 
Soil N,m,nodo 

Toxici1y 
ASTM E1172 

\ 

... _•·,•.·! ··· 

Proiect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Method ofShinmcnt 

Price Code SL 

Air Quality '. .. i 

Dill of Llldin£/Air Dill No. 

Dntn Turn:iround 

45 Days 

CHAIN OF POSSESSION Signtrrint Namts SPECIAL INSTRllCTIONS 

r,:IRJl.~ii~Jll•u~i$hhie~d~}~R~e~ni~~FFiro~n;,~~ ~)D[}a;;1c/fqi~n~,c1~ld~~~crJ~~R~cc~e~iv~cd~B~1~y,/~S·~-·-~"i;;:•-=~-..,.;;=7 lr,~q-~~~--mi·-T . ..,;;_;-- - ! This chai11 of custody fonn documcms the innsrcr of bult field collected soils to the CH2M Hill 

II-I~ '-f~ U.~1:=::,.~-'ld.,::::~~.1'12: 117'.L_~_r::::;(t:l ,/'/·~ 1>./~...!.J!.di.lLt.!..\~c,!...,;SL_J------- -...:..' _ v ______ ___ _J Corvallis laboratory for iucrcn,cntal prcparalion and aliquoting. 

Malrix.• 

S•Soo1 
S£•Scdifltne 
SO•Solid 
Sl•Slod1c 
W.,.\l.'Mt 

0-0il 

Riii.nqu~d B7'Rcrpo,vcd~1 • D~t:C l 1, Rcceive~jj/S!9rc~ln ✓ / Date/TinlC (1) Paniclc Size (Dry Sieve). 0422; Moisture Contcni. D22 I 6; TOC. 9060; pH (Soil). 9045; 

f...i.C-:-~..L! ll.,1.l_,__(..:::·=IIJP.....ir-'1µ_.Jl::J....t>:.,!1~ ,.~az.!..T_~l ~ ·,::.l,." ..52 .. ~JM~ . .lll. tt1-l1-I..:/:......, '7,~..Jg_:::-~-~~~ --~~~::::-;._,_:....=::=....L.,//-::,:·.!,IJ~-0:::...,:-<.L'J:...O:::.:;,'l:...>"~-l Nirrogen by Kjcld•hl • JS 1.2; Ammonia• 350.3; IC Anions· 300.0; Percent Solids 

Relinquished By/Removed From " ~ Datcrrimc Received By/Storctt In Da1c/TinlC f3, b ~ :r:D '::: ~/ S '/ d-. - 0 fu 

Relioquished 13y/Rc1no""d from 

Relinquished Oy/Rc1110vcd From 

Relinquished liy/Rcn10vcd From 

LABORATORY 
SECTION 

1._~LSAMPLE 
~POSITION 

Rcccivctl Oy 

Disposal Mc1hod 

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

Da1c/fimc 

Dalc/l'imc 

Palclfimc 

Received By/Stored In Date/Time 

Received Dy/S1orcd 111 Dace/Time 

Received By/Stored In Dale/Time 

Tille 

Disposed By 

Dole/Time 

D•tclfinic 

os-o,,m SolidJ 
Dl.•Drw11 Uq..U 
T•Ti.s.c 
Wt-Wipe 

L•Li'4iaid 
V•\'cseu1.iau 
X•O.ha 



- f2~f --

Washin2tun Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-11 jPage 1 or ! 

!Collector Co moan,• Contact Tclcohonc No. Proieel Coordinator 
Data Turnaround 

L. COLLOM JOAN KESSNER 375-4688 KESSNER,JH Price Code SL 
Prolect Dcsienation Samolin2 Location SAFNo. Air Quality i 

45 Days 
lOO & 300 Arca Component oflhc RCBRA - lnercmental So Riparian Elevated-S ite IIJ Upriver 100-D RC-051 ' 

Ice Chest No. Field Loebook No. I COA Method ofShlomenl 
EL-1596 BESRAS6520 

ShioocdTo OITsitc Proocrtv No. Bill of Ladine/Air nm No. 
CH2MHILL A060l51 

---··--. ··--· ---- ·-· -· ··-- ---·-- ··- ·- ----- --- .. --- . - - -- - -- .. . - .. ---- - -- ---· .. -- - ···-- - -- ---- · - .. -- -· .. .. .. --- --- . -- -- -- . .. . ·- ·· -·· ·· ·- · -- -- -- ,--- ---- - - -
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
NONE No. of Containcr(s) 

I I 

Volume 
1000g .-;eeog- ~, 

L/.OOC'J 11- 2- 1~ :,5 
Sec ~em(I) i,, Soi Pian< 

Speci:11 Toxicity 

SAMPLE ANALYSIS 
(nstruclions. AS.TMEl;l6l; 

Soil Ncmo,ode 
Toxicit-J 

ASTM E1172 

Sample No. Mallix • Sample-Date Sample Time t~~~\\{") ~j ·:;~;:;:j~~~; •::~~;~~ t~~j·I~!::~?~~~~: /~/~?;:~{~\::: ::: ·- ···~ ~j:;fj \; '..):::~~-/.:_:·} \}\~ ,•:•• 

i;:\~;~:.Jt~~::; (it~/ ?:)~11{ ~~t~~jfJ!i;.~ ;Y 
J10DV0 SOIL ll-2.\-<' s l(.~OO \ l - I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rcli,.:shed By(Rc~cd From Da~ Rec~jd By/Stored In D,11c/T'in,c ·> 
This eh•in of custody fonn documents lhe 1r.1nsrcr of bulk field collected soils to the CH2M Hill S-Soit 

E- t ?A....bP ~JD~f>.if 'J /j.,{_f -/ I Ar 
,,..._I I/ ...,. - Corvallis labor:itory for incremental prcp;ar:ilion ,nd aliquoting. SE-kdmtN 

~ 

~1/!fnrd ~ v , 1 Dajimc <i ',vO i(;/!fi1lii/i:t-j. 1/JJ/UWJ;· 27//)r 

SO•Solul 
(I) Particle Size (Dry Sieve). 0422; Moisture Content. 02216: TOC - 9060; pH (Soil) - 90-1~ ; s,-s,.,, .. 

. IU L '".Jv.J-J 11 l.. 1... 0 5 Nitrogen by J<jeldahl - 351.2; Ammonia - JS0.3 ; IC Anions - 300.0; Perccnl Solid5 W•W.wr 
0-0.l 

1

Rclinqufshcd By/Rcmovea Fro,t 
1 Datc.rl'ime Received -&,ts~rcd In I o'~tc/T'imc Cj"()/ A•/uz 

lb /~t-/.). - 07 DS.-Dntm Solids 

.P,lt)~ J;I) - DL,.DNn Liquml 

Relinquished By/RcmoYCd f'rom Datc/T'imc Received By/Stored In Dotc/T'imc T•TWllc 
\\'l•Wipc 
L•Li~• id 

Relinquished By/Removed f'rom Datc/T'ime Datc/T'ime 
V•Vqc.uKWI 

Received By/S10rcd In X-Ot?lcr 

Relinquished Dy/RCltl)VCd From Dote/Time Received By/Stored In 031c/Time 

LABORATORY Received By Tille 0 3tc/T'ime 

SECTION -
FliLSAMPLE Disposal Method Disposed By Dilc/Time 

D OSITION 

VI 

'3/29/2005) 



~ ;I. f "1 7 E ) 17 .> 

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 j Page l of ! 

K;ollcctor 
L. COLLOM 

Comoanv Contact 
JOAN KESSNER 

Tclcohonc No. 
375-4688 

Proicct Coordinator 
KESSNER, JH Price Code 8L Data Turnaround 

Proicct Dcsienation Samoline Location SAFNo. 
RC-051 

Air Quality 1 · I 45 Days 
100 & 300 Area Component of the RC BRA - Incremental So 

Ice Chest No. 

Shiooccl To 
CH2MHILL -· --- -- .... ·--··· --· ····· ... ... ·-- - -- - - -- · - · ... . .... . - , .. . 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 

Spe.:ial Handling and/or Storage 
NON£ 

SAMPLE ANALYSIS 

Rip~ri;m Low-Site#I0 Downriver 100-D 

Field Loel!ook No. 
EL-1596 I COA 

Bl:SRAS6520 
Method ofShiomcnt 

Off site Proocrtv No. Bill of Ladine/Air Bill No. 
A060!51 

Preservation 

Type of Container 

No, of Concainer(s) 

Volume 

None 

GIP 

1000g 

See item (I) in 
Sv«i•I 

lmlruc:1ions. 
v 

'4..-0t:, 
(.,, "\ '\' '); 

None 

PIG 

4000g 

So~ Plant 
To"1ci1y 

ASTM E196): 
SoilNtm.11odc 

To•k ;1y 
ASTM 0112 

Sample No. Marrix • Sample Dale Sample Time 

J1CLJ5 SOIL IV'~ I l { 

i/,, : lt:-J 

i • .' 

CHAIN OF POSSESSION .1 1 I J ,, Sign/Print Names SPECIAL INSTRUCTIONS 
t-1~- li_,,nq- u-isl-tc_d_B_y_/R_~-m-ove_d_F_ro..,>~.,..,.rltt~.,,, O"\=l fflit:n+,c/T+-i-mc• JV,L.,;,'"L.....,:).,..,.R-cccc- ~ei--=d'-B- y_lS_1_orcd- 1!1,,1 ___ 

1
-----na-,err-i_me ___ --l This chain of cu:stody for:n documenis the iransrer or bul~ field collccled soils 10 1he CH2M Hill 

µI r..!!::o,:!:: ·~-~ .,,~I.Ll::~:1.:::-4--·-r-_JC;:--"'~~~.!.r-__ ...;l!...\!...-.....:Z:::~'d~--...: 00:::....: :SL-4/::._::¾~~~/4~~-~d'L~!::t:.:tJ'-)~ _ _1,/,'.,!./_-=:l-~Pr.::•....:t1:.,;>::...L.11.I (p~··:..:· ..).~-1 l..-Corvallis lobor.ilory for incn:mcnial prcp,ntion •nd •liquoting. 

Rclinqishcd BylRcrrovcd FroM Da;ctTimc Received a/Stored In Dale/Time (I) Particle Size (Ory Sieve) • D422; Moisture Conlcnl - 02216; TOC - 9060; pH (Soil) • 9045 ; 
Ni1r0gcn by Kjeld:ihl ·• 3SI .2; Ammonia - JS0.3; IC Anions- 300.0; Perccn1 Solids 

Relinquished By/Rcn-.ivcd From 

Relinquished Dy/Rcn-.ivcd From 

Relinquished By/Rcn-.ivcd from 

Relinquished Dy/Rcn-.ived From 

LABORATORY Received By 

SECTION 

FINjAL SAMPLE DiSJ>Os:il McU,od 

DIISPOSITION -
BHI-EE-0 3/29/2005) 

Dole/Time 

Oatc/Tin,c 

Daic/fimc 

D:ilc/Tin,c 

Received By/S\ored In D•lc/Time 

Received By/Slored ln D:uc/Timc 

Received By/S1ored In Da1c/Timc 

Received By/Stored In Da1etrimc 

TiUc 0atc/Tinic 

Disposed By Date/Time 

-I 

Matrix• 

S•Soil 
SE-so!l111111 
SO•Soli4 
Sl•Sbla< 
W•Wo11tcr 
0-0.l 

OS•Dnn. Solidi 
D1,,0,,.,, Llq,,W, 
T•Ti.aac 
Wf•\Vipc 
l.•lJc;•id 
v-v~ion 
x~ 



- -- z s ~ ').. '1'.) ..J C 
Washinglon Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-6 !Page l of l 

Collector Companv Contact Tclcohonc No. Proiect Coordinator 
Price Code 8L Data Turnaround 

LCOLLOM JOAN KESSNER 375.-4688 KESSNER, JH 

J>roiccr Dcsienation Samullne Location SAFNo. Air Quality r ·1 45 Days 
l 00 & 300 Arca Component of the RC BRA - lncremen1al So Riparian Reference-Site #13 Vernita Bridge RC-051 L . • 

Ice Chest No. Field Loebook No. I COA Method of Sbiomcnt 
EL-1596 BESRAS6520 

Shioncd To Offsitc Proocrtv Nu. Bill ofLadine/Air Bill No. 
CH2MHILL A060151 ·· --- - ·· ···•· ... ···- -- ---· .. - ····-- --- --. - .. -------- - - - -- ----- -- ·· .. . ·---- ---· - · - - ··- ---- --- ----- -------- · ·····---- ·-- --- ...... .. . - . .. ... . .. . .. --- --- . - ... - - -- -- --·· . . -- - -- ···· ·· --

POSSrBLESAMPLE HAZARDS/REMARKS 

NONE Nono NOl\e 
Preservation 

Type of Container 
GIP P/G 

Special Handling and/or Storage / 

1 I 
/10 NONE No. of Containcr(s) 191 

Volume 
1000g ~ \ '}I AV 

'iDC-<-°><.\ 
Seo iltm(l) in Soijpb,1 

Spcciol Tox.iciry 

SAMPLE ANALYSIS 
Jn::2ructicns. ASTM El963: 

Soil Nematode 
To<icity 

ASTME2172 

Sample No. Matrix• Sample Date Sample Time ~:.··: ~:~~ ~{~?~·;_~:~ t!'.f~::~:\=1rt;:i =::liii~~-\. 'L -~--!t : .::.J~~/~-~1ri{ ~:: ;:: . :~~:;:&:!;!]~~; J:·:·. .. :, .. . .. • . :,':.:-1: . . . ,:"}j:~!? :\t;·· .-:~:-~,.~.:. :\i(tt:.:~.:;\,::!: ;, .;, .. . ::-:: . fr:::- . .. . .·• ~ 

J10DT9 SOIL /'2.-l?-c.:> s IL, '.c:D .'>< X ·- I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rp.,u~~:~.-o~Froni T~~°;~r (\J' ~c;cd Md\\-~\ \ Daletrimc: 
~ 

This chain ofcus1ody foim documents the: tr.an.,fc,- of bulk licld colleclcd soils 10 the CH2M Hill 
S•5d1 

Corvallis laboratory for incmnontal preparation and aliquo1ing. SE-scditncal 

D'!ltc/Timc 
SO-SOiid 

~a,wshcd B;fPJt-oved From Rcc~/Siored In.£. . Da1c/I'imc (I) Pa1ticlc Size (Dry Sieve) - 0422; Mois1u,c Co111cnt . D2216; TOC - 9060; pH (Soil) -_904S; SI-S-

.~ Lb {,{,.( W.ttn t::>-/~/()5 t~lu. ~ . '_L,,L-, './-I.~ µ.-(:, . ..,,-/~. Nitrogen by Kjcldahl - 351.2; Ammonia - 350.3: IC Anions - 300.0; Percent Solids W•Watcr 

I-, 0-oil 

Rclin4uished By/Relll)vcd From" Datt!Timc Rceeived By/Ston/d 1; Dattfl'ime A•~r 
DS•Dnmo Solid, 

P/6~ 
Ol•Dnun L;.,.idt 

Relinquished lly/Rcn-oved From Daltfl'inie Received By/S1ored In Datc/l"inic :r:o - B /5"J/;;.. -o, T•rwuC' - ~1-w;pc 
L-Uqcid 
v-v~ .. 

Reli11quishcd By/Rc1roved From Cntc/Timo Received By/Siorcd In Datcrrin,c x-on1a 

Relinquished Ily/Ro1rovcd From Da1tfl'ime Received By/S1ored In D•ldl'in,c 

LABORATORY Received By Title Datc/Tin,c 
SECTION 

Flf",I\L SAMPLE Di5posal Method Disposed By Date/Time 
DiliJ'OSITION 
~ 

BH!iEE-0 '3/29/2005) 



• • 
CH2MH1LL 

Applled Sciences Laborolo!y 

2300 r-N>J Wcir,.Jt Blvd 

COIVOl!s.OR 

CH2MHILL 
App/led Sc/tfrm bboratory 

January 3 1, 2006 

Washington Closure Hanford 

334247.AO.ZZ 

RE: Laboratory Report for Washington Closure Hanford 
Applied Sciences Laboratory Reference No. E2748 

Joan Kessner/WCH: 

97330-3538 

P.O. Box428 

Co,vo~s.OQ 

97339-0428 

Tel 541 .152.4271 

Fox 541.752.0276 

On November O 1, 2005, CH2M HILL Applied Sciences Laboratory received one sample 
with a request for analysis of selected parameters. All analyses were performed by CH2M 
HILL unless otherwise indicated below. 

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

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to 
serving your analytical needs again. If you should have any questions concerning the data, or 
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension 
3127. 

Sincerely, 

Elizabeth Tepper 
Analytical Manager 

Enclosures 
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CLIENT SAMPLE CROSS-REFERENCE 

CH2M IDLL Applied Sciences Laboratory Reference No. E2748 

Sample ID 
E274801 

Client Sample ID 
Jl0DW4 

Date 
Collected 
10/31/2005 

Time 
Collected 

15:30 

-2-
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Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

P The primary and confun1ation 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 nume1ical value is the approximate 
concentration of the analyte in the sample. 

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

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

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

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

G:\REPORTS\CLP Data Qualificrs.cloc - 4 -



AMMONIA 
METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: -=E=P..,_A=--'3""'5'"""0=.3=--------­

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: Washington Closure Hanford 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: =E=27-'--4-'--'8=---------­

Contract #.: 334247.AO.Z Z 

Prime Contractor.: ________ _ 

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

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

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

F. Analytical Exceptions: 
None. 

ill. Sampling Equipment: 
None. 

IV. Docwnentation Exceptions: 
None 

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

Date:_-11---1! \,....._..t 9.___._/_C) "--{t, 

Date:---/__,_../2~4.....,_h~m-­r I 

-6 -



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664-41-7 

SDG No.: E2748 

Matrix: SOIL 

Analyte 

Ammonia-N 

1!:T06012J-15: 14-227 cs-w 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.531 

PQL Result 

1.99 0.678 

Field Sample ID: 

J10DW4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E274801 

Date Received: 11/01/05 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1.0161 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

11/29/05 

-8-
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CAS No. 

7664-41-7 

SDG No.: E2748 

Matrix: SOIL 

Analyte 

Ammonia-N 

BT060123-16: 32-£2748- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.534 

PQL Result 

2.00 1.09 

Field Sample ID: 

SB1-1129 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1129 

Date Received: / / 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

11/29/05 

-9 -



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Initial Calibration Date: 11/29/05 11:30 

Instrument Name: NONE Concentration Units: rng/L 

Initial Calibration ID: 112905NH3 

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 

Ammonia-N 0 . 10 149 1.0 95 . 1 10 . 0 39.9 100 -13 

BT06O12)-15: 1'-E27'8- W 
FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

S00 No.: E2748 

Analysis Method: E350.3 

Instrument Name : NONE 

Initial Calibrat~on ID: 112905NH3 

Analyte 

Ammonia-N 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 11/29/05 11:30 

Concentration Units: mg/L 

Curve 

Type r Q 

LNR 0.9999 

ET06012l-l5, U-!12748-W 
FORM II (Part 2) GEN CHEM E~5f i-



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SOO No.: E2748 

Analysis Method: E350.3 

Concentration Units:~ 

second source ID:ICV-1129 

Arnmonia-N 

Comments: 

BT0601l3-15 : 14-IU748-W 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID: 112905NH3 

Expected Found %D 

1 1.07 7.0 

' 

FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2748 

Analysis Method: E350 . 3 

Concentration Units:mg/L 

Analytical Lot ID: 11290SNH3 

CCV #1 ID:CVl - 1129 

Analyte Expected 

Amnonia-N 0 . 1 

COMMENTS: 

BT060123 - 15: 1' · £270- W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID: 112905NH3 

CCV #2 ID:CV2-1129 CCV #3 ID:CV3-1129 

Found \D Q Expected Found \D Q Expected 

0 . 0997 - 0.3 1 0.989 -1 .1 l 

FORM II-A GEN CHEM 

Found to 

0.845 -15 . 5 

-14-
E350.3 

Q 



2A- WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2748 

Analysis Method: E350 . 3 

Concentration Units: mg/L 

Analytical Lot ID: 112905NH3 

CCV #4 ID:CV4-1129 

Analyte Expected 

J\mmonia-N 1 

COMMENTS: 

BT060123- 15 :1'-B27'8-lf 

Lab Name: CH2M HILL/LAB/CVO 

Ins trurnen t Name : NONE 

Initial Calibration ID: 112905NH3 

CCV #5 ID: CCV #6 ID: 

Found 'iD Q Expected Found ,o Q Expected 

0.807 -19.3 

FORM II - A GEN CHEM 

Found ,o 

- 15 -
E351l . 3 

Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SOO No.: E2748 

Analysis Method: E350.3 

Initial Cal ID: 112905NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-1129 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1129 

Date Analyzed: 11/29/05 

Time Analyzed: 1226 

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

04 

23 

BSIS1129 

Jl0DW4 

COMMENTS: 

CLIENT 
SAMPLE ID 

!'1'060123 - 17 , U - lll748 - W 

LAB 
SAMPLE ID 

BS1Sl12~ 

E274801 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

11/29/05 1222 

11/29/05 1407 

E350.3 

-16-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2748 

Analysis Method: E350.3 

Initial Cal ID: 112905NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Amrnonia-N 

* Values outside of QC limits 

Comments: 

BT060123-17 , H - B27'8•W 

Expected 

20 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S1129 

Date Analyzed: 11/29/05 

Time Analyzed: 1222 

Concentration Units : ~ 

QC Limits 
Found %R %R 

21.4 107.2 80-120 

FORM VII GEN CHEM 

Q 

E350..31 7 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2748 

Analysis Method: E350.3 

Instrument: NONE 

Analytical Lot ID: 11290SNH3 

01 

02 

04 

06 

17 

23 

24 

25 

CVl-1129 

CV2-1129 

BS1Sl129 

SBl-1129 

CV3-1129 

Jl0DW4 

CV4-1129 

ICV-1129 

COMMENTS: 

ET060123-l5: U-E27'8-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-1129 

CV2-1129 

BS1Sll29 

SBl-1129 

CV3-1129 

E274801 

CV4-ll29 

ICV-1129 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

11/29/05 1218 

11/29/05 1218 

11/29/05 1222 

11/29/05 1226 

11/29/05 1328 

11/29/05 1407 

11/29/05 1424 

11/29/05 1130 

FORM XIV GEN CHEM E350..318-



• CH2MHILL • Appried Scltncu loborato,y 

01/23/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

ET060/1J- I.S:l4-E1741-W 

MDL Study Report 

A.mt. Replicates 

Spiked l 2 3 4 5 

2 2.18 1.70 1.73 1.70 1.73 

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

Instrument ID: NONE 

Concentration Units: mgLkg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

-19-



ANIONS BY METHOD EPA300.0 
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CASE NARRATIVE 
ANIONS 

Analytical Method: -=EP=-a.A=3=00=.0 _______ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Base/Command: Washington Closure 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: =E=27_,_4-'-'8'-------------­

Contract #. : 334247.AO.ZZ 

Prime Contractor. : ___________ _ 

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

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

III. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M 
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 !he follo::;nued\
1 

--j,, 
Reported by:_=~~~_-_::_:-_:-_~::_ ..... _________ Date: I/ } v ( cJ b 

Reviewed by, ~,L _/ ~ Date, __ ,_,_/~~'.,../4_o_(o ______ _ 

AFCEE FORM I-1 -21-



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.: E2748 

Matrix: SOIL 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

OHO6Ol30 - 1': 18- £2748-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0308 

0.0275 

0.0238 

0 . 0228 

0.0409 

PQL Result 

0.634 0 . 848 

0.634 0.634 

0.634 1.32 

0.634 0.0633 

0.634 2 . 76 

Field Sample ID: 

J10DW4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E274801 

Date Received: 11/01/05 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 1.99 G E300.0A 

u mg/kg 1 1.99 G E300 . 0A 

mg/kg 1 1.99 G E300 . 0A 

B irg/kg 1 1.99 G E300.0A 

mg/kg 1 1.99 G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

11/23/0S 

11/23/05 

11/23/05 

11/23/05 

11/23/05 

-23-



CA$ No . 

16887-00-6 

16984-48-8 

14797-55-8 

14797-65-0 

14808- 79 - 8 

SDG No.: E2748 

Matrix: SOIL 

Analyte 

Chloride 

Fluoride 

Nitrate- N 

Nitrite-N 

Sulfate 

DH060130- 16 : 18-B274B-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0121 

0.0109 

0.00939 

0 . 00898 

0 . 0161 

PQL Result 

0 . 250 0.0350 

0 . 250 0 . 250 

0 . 250 0.250 

0.2S0 0.250 

0 . 250 0 . 250 

Field Sample ID: 

SBl-1123 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1123 

Date Received : / / 

Sample Analysis 

Q Units DF Amount Method 

B mg/kg l 5 G E300.0A 

u mg/kg l 5 G E300.0A 

u mg/kg l 5 G E300 . 0A 

u mg/kg l 5 G E300.0A 

u mg/kg 1 s G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

11 / 23/05 

11/23/05 

11/23/05 

11 /23/05 

11/23/05 

- 24 -



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : E2748 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID! 300A-070805 

Std Resp Std 

Analyte 1 1 2 

Chloride 0.020 0 . 0061 0.10 

Fluoride 0 . 10 

Nitrate-N 0.020 0 . 010 0 . 10 

Nitrite-N 0 . 020 0.0031 0.10 

Sulfate 0 . 060 0.0066 0 . 30 

Y~06012S - U : 18- 817O-W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 07/08/05 11:53 

Concentration Units: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 

0.015 a.so 0.083 1.0 0.14 5.0 o. 78 10 . 0 1. 8 

0 . 0031 a.so 0.050 1.0 0 . 13 5 . 0 1.0 10 . 0 2 . 3 

0. 034 0 . 50 0 . 17 1.0 0 . 36 5 . 0 2 . 1 10.0 4.7 

0 . 018 0 . 50 0 . 10 1.0 0.22 5 . 0 1. 3 10 . 0 2 . 7 

0 . 028 1.5 0 . 15 3.0 0 . 30 15 . 0 1. 7 30 . 0 3 . 7 

FORM II GEN CHEM 

Std Resp 

7 7 

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



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E300.0A Initial Calibration Date: 07/08/05 11:53 

Instrument Name: ICQ Concentration Units: mg/L 

Initial Calibration ID: 300A-070805 

Curve 

Analyte Type r Q 

Chloride LNR 0 . 9985 

Fluoride LNR 0.9976 

Nitrate-N LNR 0.9985 

Nitrite-N LNR 0 . 9997 

Sulfate LNR 0.9990 

YL060ll5 - U : 18-827'8-W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No .: E2748 

Analysis Method: E300.0A 

Concentration Units : MG/ L 

Second Source ID:ICV- 0708 

Chloride 

Fluoride 

Nitrate-N 

Nitr i te- N 

Sulfate 

Comments: 

YL060125 - 1' : 18-82748- W 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

I nstrument Name: ICQ 

I nitial Calibration ID: 300A- 070805 

Expected Found %D Q 

5 4 .7 8 -4 .4 

5 5.21 4.1 

32 . 9 31. 3 - 5 .0 

2.86 3 .13 9 . 5 

5 4.96 - 0.9 

FORM II-B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2748 

Analysis Method: E300.0A 

Concentration Units: MG/L 

Analytical Lot ID: 112305Q3 

CCV #1 ID:CVl-1123 

Analyte Expected 

Chloride 5 

Fluoride 5 

Nitrate-N 5 

Nitrite-N 5 

Sulfate 15 

COMMENTS: 

YL060125•U : 18•1127'8•W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: ICQ 

Initial Calibration ID: 300A-070805 

CCV #2 ID:CV2-1123 CCV #3 ID: 

FoWld \O Q Expected Found ,o Q Expected 

4.54 - 9.2 5 4.55 - 9.1 

4.51 -9 . 7 5 4.53 -9.4 

4.85 -3 .0 5 4 . 87 -2.6 

5.12 2.3 5 5.13 2.5 

14.6 -2.6 15 14.4 -4.1 

FORM II - A GEN CHEM 

Found ,o Q 

-29-
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3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E:2748 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

InstrUit1ent: ICQ 

Field Sample ID: 

SBl-1123 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1123 

Date Analyzed: 11/23/05 

Time Analyzed: 1546 

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

15 
16 
20 

BS1Sl123 
BS2S1123 
Jl0DW4 

COMMENTS: 

CLIENT 
SAMPLE ID 

YL060l2S•l7: 12•D748•W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S1123 11/23/05 1514 
BS2S1123 11/23/05 1535 
E274801 11/23/05 1556 

FORM II I GEN CHEM E300 . 0A 

-30-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2748 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Sulfate 

* Values outside of QC limits 

Comments: 

OH060130 - 16104-£2748-W 

Expected 

215 

306 

243 

314 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1Sll23 

Date Analyzed: 11/23/05 

Time Analyzed: 1514 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

242 112.5 70-130 

269 87.9 70-130 

214 87.8 70-130 

223 71.1 70-130 

FORM VII GEN CHEM 

Q 

E300.~31 -



7-WC .. 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2748 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

DH0601J0 • 16 , 0(•£2741-lf 

Expected 

2.86 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2Sl123 

Date Analyzed: 11/23/05 

Time Analyzed: 1535 

Concentration Units: mg/ kg 

QC Limits 
Found %R %,R 

2.91 101.6 70-130 

FORM VII GEN CHEM 

Q 

E300 :-t>32-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2748 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: J00A-070805 

02 

03 

04 

05 

06 

07 

09 

10 

12 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

ICV-0708 

ICV- 0708 

ICV-0708 

COMMENTS: 

YL060125-1' ,18-827'8 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

ICV-0708 

ICV-0708 

ICV-0708 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

07/08/05 1049 

07/08/05 1102 

07/08/05 1115 

07/08/05 1127 

07/08/05 1140 

07/08/05 1153 

07/08/05 1218 

07/08/05 1231 

07/08/05 1421 

FORM XIV GEN CHEM E300. OA33 -



14- WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2748 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 112305Q3 

14 

15 

16 

19 

20 

29 

CVl-1123 

BS1Sl123 

BS2S1123 

SBl-1123 

Jl0DW4 

CV2-1123 

COMMENTS: 

YL060125•17: 12•1!27U•W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-1123 

BS1Sl123 

BS2S1123 

SBl-1123 

E274801 

CV2-1123 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

11/23/05 1503 

11/23/05 1514 

11/23/05 1535 

11/23/05 1546 

11/23/05 1556 

11/23/05 1805 

FORM XIV GEN CHEM E300. ClA) 4 _ 



• CH2MHILL 
• • Applltd Scl4n••• L1borito,y 

01/27/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 
Analyte Date 

Nitrate 11/01/05 

Nitri te-N 11/01/05 

Sulfate 11/01/05 

Chloride 11/01/05 

Fluoride I 1102/05 

YUJ60/21-I /:54-E11'8-W 

Amt. 

Spiked 
0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

1 2 3 4 5 
0.225 0.250 0.215 0.240 0.245 

0.230 0.270 0.270 0.260 0.270 

0.790 0.735 0.730 0.795 0.775 

0.315 0.315 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

CH2M HILL 
Applled Sciences Labortory (ASL) 
2300 NW Walnut Blvd. 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541-7 52-0276 

Instrument ID: ICO 

Concentration Units: MG/KG 

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 

-35 -



PERCENT MOISTURE 
ASTMD2216 

-36-



CAS No . 

MOISTURE 

SDG No.: E2748 

Matrix: SOIL 

Analyte 

Moisture 

OHD6D1U•l4: 37-22748- lf 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 0 . 750 

Field Sample ID: 

J10DW4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E274801 

Date Received: 11/01/05 

Sample Analys_is 
Q Units DF Amount Method 

% 1 24.9977 G ASTM 02216 

FORM I GEN CHEM 

Date 
Analyzed 

11/03/05 

-37-



PARTICLE SIZE 
METHOD422 

-38-



Hanford 
Particle Size 

508. 7 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KH 111111200s 

Client Sieve 
Lab I.D. I.D. # 

E274801 JI0DW4 8 
16 
30 
50 
100 
200 
325 
pan 
total 

I CH2MHIU 

~ Applied Sciences Group 

I 

Sieve Size 
(um) 

2362 

1180 
600 
500 
147 
75 
45 

Weight 
Sieve Size Retained 

(mm) (g) 

2.362 0.00 
1.180 0.00 
0.600 49.60 
0.500 170. 70 
0.147 119.70 
0.075 146.10 
0.045 8.50 

11.40 
506.0 

Weight 
Retained 

(%) 

0.00 
0.00 
9.80 

33.74 
23.66 
28.87 
1.68 
2.25 

Cumulative 
Coarser 

(%) 

0.00 
0.00 
9.80 

43.54 
67.19 
96.07 
97.75 
100.00 

Cumulative 
Finer 
(%) 

100.00 
100.00 
90.20 
56.46 
32.81 
3.93 
2.25 
0.00 

2JOONWWalnut8/vd. CorvoUit OR 97JJ0-.35JIJ 
P.O. Box 426, Corvallis. on 97339-0426 

Tel 54 1.752.4271 Fax 541. 752.0276 



pH 
METHOD SW9045C 

-40 -



pH 

CAS No. 

SDG No.: E2748 

Matrix: SOIL 

Analyte 

pH 

ET06011S-16,15-1!27C8-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 00 

PQL Result 

o.oo 8.57 

Field Sample ID: 

J10DW4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E274801 . 

Date Received: 11/01/05 

Sample Analysis 
Q Units DF Amount Method 

pH l 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

11/04/05 

-41-



pH 

CAS No . 

SDG No.: E2748 

Matrix: SOIL 

Analyte 

pH 

ET060118-16 : 1 5- 82748-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

o.oo 0.00 5.79 

FORM I GEN CHEM 

Field Sample ID: 

SBl-1104 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1104 

Date Received: / / 

Sample Analysis 
Q Units DF Amount Method 

pH l 20 G SW9045C 

Date 
Analyzed 

11 /04 /05 

-4 2-



TKN 
METHOD EPA 351.4 

-43-



I 
CASE NARRATIVE 

TKN 

Analytical Method: ~E=P=A~35~1-.4 _______ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: Washington Closure Hanford 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: =E=27~4~8~-------­

Contract #.: 334247.AO.Z Z 

Prime Contractor. : ________ _ 

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

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

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

F. Analytical Exceptions: 
None. 

III. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Reponedby, ~g/d4 N~ 
Reviewed ey, aJ;.cftv-

Date:._ -+-/ /,_tf _.__( D____,_Y, _ _ 

Date: _ ___,__,J ,,....../2.~4..,.../o~la.._____ 

- 44 -



SAMPLE DATA 
SUMMARY 

-45-



CAS No. 

7727 - 37-9 

SDG No . : E2748 

Matrix: SOIL 

Analyte 

Total Kj eldahl Nitrogen 

ST060123 - 18 : 36 - 112748- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 34.1 

PQL Result 

163 161 

Field Sample ID: 

J1oow, 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E274801 

Date Received: 11/01/05 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 0.6208 G E3 51. 4 

FORM I GEN CHEM 

Date 
Analyzed 

11/1 0/05 

-46-



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No.: E2748 

Matrix: SOIL 

Analyte 

Total Kjeldahl Nitrogen as N 

ll'l060123-l.8 , 36- 82748-W 

MDL PQL Result 

21.0 100 43.1 

FORM I GEN CHEM 

Field Sample ID: 

SBl-1110 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1110 

Date Received : / / 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E351.4 

Date 
Analyzed 

11/10/05 

-47-



QC DATA 
SUMMARY 

• 

-48-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E274B Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E35l.4 Initial Calibration Date: 11/10/05 15 : 00 

Instrument Name: NONE Concentration Units: rng/L 

Initial Calibration ID: 111005TKN 

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

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

Total Kjeldahl Nitrogen 2 . 0 169 20.0 112 200 57.8 2000 3.5 

ET060123 - 18136-E2748-W 
FORM II GEN CHEM 

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



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : E2748 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: lll00STKN 

Analyte 

Total Kjeldahl Nitrogen as N 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 11/10/05 15 : 00 

Concentration Units: mg/L 

Curve 

Type r Q 

LNR 0.9998 

1!"?060123-11 136- 82748 - N 
FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: E274B 

Analysis Method: E351.4 

Concentration Units:rng/L 

Second Source ID: ICV-1110 

Total Kjeldahl 

Comments: 

ET060123 - l8: 36- 82748- il 

Analyte 

Nitrogen 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID: lll00STKN 

Expected Found %D 

as N 13 . 6 12.0 - 11.8 

FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2748 

Analysis Method: E351.4 

Concentration Units: mg/L 

Analytical Lot ID: 111005TKN 

CCV #1 ID:CVl-1110 

Analyte Expected 

Kjeldahl Nitrogen as N 2 

COMMENTS: 

BT06012J - 18: SJ- B27'8-W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID: 111005TKN 

CCV #2 ID:CV2-1110 CCV #3 ID:CV3-1110 

Found \D Q Expected Found \D Q Expected 

1.93 -3.7 20 21.1 5.5 20 

FORM II-A GEN CHEM 

Found to Q 

16.8 - 15 . 8 

- 52-
E351. 4 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E2748 

Analysis Method: E351.4 

Initial Cal ID: 111005TKN 

Matrix: {Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-1110 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1110 

Date Analyzed: 11/10/05 

Time Analyzed: 1713· 

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

05 

09 

BSlSlll0 

Jl0DW4 

COMMENTS: 

CLIENT 
SAMPLE ID 

BT060lll-l8: H-B27'8-W 

LAB 
SAMPLE ID 

BSlSlll0 

E274801 

FORM II I GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

11/10/05 1702 

11/10/05 1734 

E351 . 4 

-53 -

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



7 - WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : E2748 

Analysis Method: E351.4 

Initial Cal ID: 111005TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

ET06012,-09,sJ - £27,a -w 

Expected 

680 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BSlSlll0 

Date Analyzed: 11/10 / 05 

Time Anal yzed: 1702 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

600 88.1 75-125 

FORM VII GEN CHEM 

Q 

E351.-454-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2748 

Analysis Method: E351.4 

Instrument: NONE 

Analytical Lot ID: 111005TKN 

01 

02 

03 

05 
07 

09 

17 

CVl-1110 

CV2-1110 

ICV-1110 

BSlSlll0 

SBl-1110 

Jl0DW4 

CV3-1110 

COMMENTS: 

l!T060123-l8, U - 112748- W 

CLIENT 
SAMPLE ID 

Lab Name : CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

CVl-1110 11/10/05 1654 

CV2-1110 11/10/05 1656 

ICV-1110 11/10/05 1702 

BS1S1110 11/10/05 1702 

SBl-1110 11/10/05 1713 

E274801 11/10/05 1734 

CV3-1110 11/10/05 1819 

FORM XIV GEN CHEM E351~ss-



• CH2MHILL 
• . App/iod Sckncos laborlrory 

01/23/06 

Analytical Method: E35 l.4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/17/05 

ET06(JJ1J-l6:J6-£1746-W 

Arnt 
Spiked 

100 

MDL Study Report 

Replicates 

1 2 3 4 5 
100 109 113 103 IOI 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd. 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541-7.52-4271 
Fax: 541-752-0276 

Instrument ID: NONE 

Concentration Units: !!!g[!g 

Std. 

6 7 8 Dev. 

116 99.8 6.66 

MDL 
21.0 

::) 0 -



TOTAL ORGANIC CARBON BY l\1ETHOD SW9060 

-57 -



CASE NARRATIVE 
TOCSOIL 

CLIENT/PROJECT: Washington Closure Hanford 

LABORATORY: CH2M HILL Applied Sciences Laboratory 

LAB CODE: CVO 

I. RECEIPT 
A. Date Received: 

November O 1, 2005 

B.- Sample Information: 

PROJECT NO.: 334247.AO.ZZ 

SDG NO: E2748 
LAB BATCH NO: E2748 

LAB 
SAMPLE ID 

CLIENT 
SAMPLE ID 

SAMPLE 
MATRIX 

DATE 
SAMPLED 

DATE 
ANALYZED 

E274801 J10DW4 Soil 10/31/2005 11/16/2005 

II. Holding Times: 
All holding times were met. 

III. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

C. Matrix Spike Sample(s): 
Analysis performed in accordance with standard operating procedure. 

D. Duplicate Sample(s): 
Analysis performed in accordance with standard operating procedure. 

E. Lab Control Sample(s): 
All acceptance criteria were met. 

F. Other: 
None. 

IV. Documentation Exceptions: 
None 

-58-



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. 

ReportedBy: ~ 
I 

Reviewed By= d-ryA af '4 
DATE: /--Z--f-()(; 

DATE:_✓-/_ZJ__.H fo.__o_b __ _ 

- 59 -



SAMPLE DATA SUMMARY 
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CAS No. 

TOC 

SDG No.: E2748 

Matrix : SOIL 

Analyte 

Total Organic Carbon 

DH06012,-10 : 2'-82748 - W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

27.2 

PQL Result 

77 .a 3330 

Field Sample ID: 

J10DW4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E274801 

Date Received: 11/01/05 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 1.2855 G SW9060 

FORM I GEN CHEM 

Date 
Analyzed 

11/16/05 

-61-



CAS No. 

TOC 

SOONo.: E2748 

Matrix: SOIL 

Analyte 

Total Organic Carbon 

DH060124- 10,24- E2748-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

100 100 

Field Sample ID: 

6B1-1116 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1116 

Date Received: / / 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G SW9060 

FORM I GEN CHEM 

Date 
Analyzed 

11/16/05 

-62 -



QCSUMMARY . 

-63-



Total 

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

2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E274B 

Analysis Method: SW9060 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Organic Carbon 100 737000 200 

AD060124-09:59-E27&8-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 

2 3 3 4 4 5 5 6 6 

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

FORM II GEN CHEM 

Std Resp 

7 7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2748 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: SW9060 Initial Calibration Date: 10/14/05 11:48 

Instrument Name: TOC Skalar Concentration Units: mg/Kg 

Initial Calibration ID: 101405S1 

Curve 

Analyte Type r Q 

Total Organic Carbon LNR 0.9997 

A006012' - 09: 59 - £2748-W FORM II (Part 2) GEN CHEM SW!6).§0-



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: E2748 

Analysis Method: SW9060 

Concentration Units:mg/kg 

Second Source ID: ICV-1014 

Total Organic 

Comments: 

AD06D124 •D9 , 59- 112748- W 

Analyte 

Carbon 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Expected Found %D 

6430 6680 3 . 9 

FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2748 

Analysis Method: SW9060 

Concentration Units: mg/kg 

Analytical Lot ID: 111605TOCS 

CCV #1 ID:CVl -111 6 

Analyte Expected 

Organic Carbon 4000 

COMMENTS: 

AD06012(-09 , 59-£27'8-W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

CCV #2 ID:CV2-1116 CCV #3 ID: 

Found %D Q Expected Found %D Q Expected 

3910 -2.3 4000 4290 7 . 2 

FORM II-A GEN CHEM 

Found %D Q 

-67-
SW9060 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No . : E2748 

Analysis Method: SW9060 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) §fil 

Instrwnent: TOC Skalar 

Field Sample ID: 

SBl-1116 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1116 

Date Analyzed: 11/16/05 

Ti me Analyzed: 1002 

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

02 

10 

BS1Slll6 

Jl0DW4 

COMMENTS: 

CLIENT 
SAMPLE ID 

AD06012'-09, 59-1!2748- \ol 

LAB 
SAMPLE ID 

BS1Slll6 

E274801 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

11/16/05 0946 

11/16/05 1127 

SW9060 

-68-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2748 

Analysis Method: SW9060 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

AD06012, - 09: 59-£2748- W 

Expected 

6430 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1Sll16 

Date Analyzed: 11/16/05 

Time Analyzed: 0946 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

6660 103. 6 80-120 

FORM VII GEN CHEM 

Q 

SW90~69 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2748 

Analysis Method: SW9060 

Instrument: TOC Skalar 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

05 

06 

07 

LEVELl 

LEVEL2 
LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

AD060124 - 09 : 59-1!2748-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

10/14/05 1148 

10/14/05 1158 

10/14/05 1208 

10/14/05 1218 

10/14/05 1228 

10/14/05 1252 

FORM XIV GEN CHEM SW90607 Q -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SOO No . : E2748 

Analysis Method: SW9060 

Instrument: TOC Skalar 

Analytical Lot ID: 111605TOCS 

01 

02 

03 

10 

14 

CVl-1116 

BS1S1116 

SBl-1116 

Jl0DW4 

CV2-1116 

COMMENTS: 

AD06012~-o, : s,-B27U-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

CVl-1116 11/16/05 0925 

BS1Sll16 11/16/05 0946 

SBl-1116 11/16/05 1002 

E274801 11/16/05 1127 

CV2-1116 11/16/05 1356 

FORM XIV GEN CHEM SW906'07 l-



• CH2MHILL • Appllod Scl1ncts labol'llo,y 

01/24/06 

Analytical Method: SW9060 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

AD060114-09:J9•E1141-W 

Amt. 

Spiked 1 

140 

MDL Study Report 

Replicates 

2 3 4 5 

31.0 !4.4 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: !!}gLkg 

Std. 

6 7 8 Dev. 

27.1 6.37 !I.I 

:MDL 
35.0 

- I L. 



CHAIN OF CUSTODY/SHIPPING DOCUMENTS 
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·-
Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-3 Page l ~-

Collector Comoanv Contact Teleohonc No. Proicct Coordinator 
Price Code SL Data Turnaround 

LCOLLOM JOAN KESSNER 375-4688 KESSNER,JH 

Proiect Desienation Samoline Location SAFNo. Air QuaJity • 45 Days 
100 & 300 Area Component of the RCBRA - Incremental So 600-131 RC-051 

Ice Chest No. Field Loebook No. I COA Method ofShiomcnt 
EL-1596 BESRAS6520 

Shioocd To Offsite Prooertv No. Bill of La dine/Air Bill No. 
CH2MHILL A06015I 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I 1 

NONE No. of Container(s) -
Volume 

1000g .eoag' 'j,,,,- f 

lS '--(ooc1 Hisle 
See i1em (1) in Soil Plan! 

Special Toxicity 

SAMPLE ANALYSIS 
lns1ruc1ions. ASTM E1963; 

Soil Ncmo1odc 
Toxirity 

0$ LU-
ASTM E2172 

{I-I-
Sample No. Matrix• Sample Date Sample Time ::/_:";:;) :/ i.::. '. ;!~'.r~!i~i!'.iI!!ii1~ l:iU):::::/l){ ;;;:;;i;i::t(t;;;;iiii!I iii ii; l iilli ~!!i i liiiiiiii m;ii1;t;i;;;i1:111;1i11i: 'i_i!}-i:( ::: _;-, .· cc 

-,._ •"''";''. •!!!;;;!;' 
.:,_ ,,:_,,., . ..... ;: : l!!tli1i!i!'.i!lilii:/ltiii 1miill;!il'.11i:;i!t;1;1;1!; 

~ :J'lOl)W4 SOIL (0-31-O'S l53D X X 
jffloW&- SOIL 1, 

J.aQ9W1 SOIL 

~~011111! SOIL 

JfflBWa- SOIL 

CJ{AIN QF PO~ESSJPN Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~u~y,'rrov d Fro~ Da1crrimc Received By/Slored In Dale/fin,e S•Soil 

II-I- oSe/tJtJ ~vl~ 
,_ 

1/-1-0 -s- ID~ ~l' 
(I) Particle Size (Dry Sieve) - 0422; Moisture Content - 02216; TOC - 9060; pH (Soil) - 9045; SvSalimt11t _,. ? A.-----.. 
Nitrogen by Kjeldahl- 3Sl.2; Ammonia - 3503; IC Anions. 300.0; Pert:enl Solids 

Received By1§10n:d In 
SO•SolNt 

Relinquished By/RcmovcdFrom Datc/fimc D:il.Cfrimc Sl•Sl"'g,, 
W•\V,w 
~I 

Relinquished By/Rcrrovcd From Datcffime Received By/Stored In Da1e/fime A•Nr 
DS•DNm Solids 
1)1,oDnu,,uquid, 

Relinquished Bylllerrovcd From Dat.effimc Received By/Stored In Date/finic l•TllSlt 
Wl•Wipc 
i.,ol..iq,jd 

Relinquished By/Rerroved From Date/I"im: Received By/S10red In Datcrrimc 
V•Vqaxion 
XoQlbo, 

!Relinquished By/Removed From Da1efl"imc Received By/Stored In Da1crrime 

LABORATORY Received By Title Dale/Time 

SECTION 

FINAL SAMPLE 
~POSITION 

Disposal Method Disposed By Datc/l"imc 

sHl-ee-o 11 (oa12912005 l 



CH2!'-'!H!LL 

Sample Receipt Record 

Batch Number: Date received : //-/-c; J 7 

VERIFICATION OF SAMPLE CONDITIONS (verify all items) · HD= Client Hand delivered Samples 

Observation YES NO 

Radiological Screening for AFC EE }L 
Were custody seals intact and on the outside of the cooler? 1../0 

If yes, Where? Front Rear Lt Side Rt Side t-llJ 
Type of packing material: Ice Blue Ice Bubble wrnp t 
Was the Chain of Custody inside the cooler? Jf,,.;J 
Was the Chain of Custody properly filled out? >< 
Were the sample containers in good condition? X 
Containers supplied by ASL? i 
Any sample with< 1/2 holding time remaining? If so cont;:ict LPM r 
Was there ice in the cooler? Enter temp_ 3 _,;1_ C { 
All voes free of air bubbles ? IVl/4 

If the answer to any of lhe questions above is NO, a Sample Receipt Exceptions Report Must be written . 

VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAs. HANs and CH) 

Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH Othtr (specify) 

~ No pH <2 <2 pH <2 pH >12 <2 <2 
I (~<>ilw prosi 

1 
2 
3 
4 

5 
6 
7 ·-
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

16 
19 
20 
21 

22 

23 
24 
25 
26 
27 

LOGIN AND pH VERIFICATIONS PERFORMED BY 

,~44~:r>} 
1?<1v 11 J(;.'j/'}C/J.1 -rr:cr,11r. <.J xi~ 

//-/- ~ ).,,... -75 -
ID: 3':> 




