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INTRODUCTION 

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

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70 
percent by weight), 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 MilJi-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 
germination, 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 BG 1566. 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 

Jl0DW4A 10/31/2005 600-131 BG1542-01A E2748 

Jl0DV4A 11/08/2005 PIT23 BG1542-02A E2801 

Jl0DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A E2831 

J101J5A 11/28/2005 Riparin Low-Site-lH0 BG1542-08A E2897 
Downriver 100-D 

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

JllJB7 03/26/2006 100-K RIP ARIAN #4 BG1566-02 F1421 

J11JH5 03/28/2006 100-H RIP ARIAN #8 BG1566-03 F1438 

JllJH8 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 and 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 d~ionized water via sub inigation. 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 

Tests were terminated 14 days post gennination (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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DATA ANALYSIS 

For each test chamber, the following endpoints were calculated: 

• 14 Day Post-Gennination 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 JI0DW4 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 Jl0DV4 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 Jl0JB8 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 Jl0JH5 indicated no statistically significant reduction when compared 
to the laboratory control. 

The results for sample J10JH8 indicated a statistically significant reduction in average stem 
(shoot) height and average root length when compared to the laboratory control. 

The results for sample Jl0JH4 indicated no statistically significant reduction when compared 
to the laboratory control. 
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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?-?,follow· g signature: 
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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: 1S-142~8954 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 

02-051S-1717 AG Average Height < 100 

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

05-2651..a289 Root Average Dry Wl < 100 

00-97-47-2708 Root Average Length < 100 

01 -212~86 Root Average Wet Wt. < 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 

CETISN v1.1 .2revl 

Report Data: 

Page 1 of 3 

15 May-06 1:11 PM 

09-6405-2832/B154201psA Test Link: 

CH2M Hill I 
Duration: 30d Oh 

Species: Poa sandbergii 

Source: 

Cllent: 

Project: 

PMSD Method 
27.99% Wilcoxon Rank Sum Two-Sample 

30.89% Equal Variance t Two-Sample 

22.72% Equal Variance t Two-Sample 

30.51% Equal Variance t Two-Sample 

33.67% Equal Variance t Two-Sample 

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 Two-Sample 
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CETIS Test Summary 
% Germination Summary 

Cone-0.4 Control Type Reps Mean 
0 Ar1ificlal Soil/S 5 0.84000 

100 5 0.88000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/S 5 4.96040 

100 5 2.70991 

AG Average Height Summary 

Cone•"• Control Type Reps Mean 
0 Artificial Soil/S 5 18.947 

100 5 13.02 

AG Average Wet Wt. Summary 

Cone•"• Control Type Reps Mean 
0 Artificial Soil/S 5 29.605 

100 5 15.126 

Root Average Ory Wt. Summary 

Cone-"lo Control Type Reps Mean 
0 Artificial Soll/S 5 1.61720 

100 5 0.94703 

Root Average length Summary 

Cone•"• Control Type Reps Mean 
0 Artificial Soil/S 5 21.227 

100 5 11 .487 

Root Average Wet Wt. Summary 

Cone•"• Control Type Reps Mean 

0 Artit!cial Soil/S 5 36.878 

100 5 10.815 

Total Average Biomass Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/S 5 6.57761 

100 5 3.65694 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/S 5 66.484 

100 5 25.941 

000-092-101-1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 

0.60000 1.00000 0.08000 

Minimum Maximum SE 
2.05668 6.26333 0.75679 

2.03800 3.92800 0.32563 

Minimum Maximum SE 
15.2 27 2.2136 

10.8 15 0.6756 

Minimum Maximum SE 
12.833 36.826 4.3456 

10.206 . 22.05 2.1690 

Minimum Maximum SE 
0.64667 2.06331 0.25857 

0.66400 1.41399 0.13741 

Minimum Maximum SE 

13.333 29 2.546 

8,5 16.333 1.3592 

Minimum Maximum SE 

13.317 46.99 6.1616 

2.812 18.633 2.8356 

Minimum Maximum SE 

2.70335 8 .32666 1.00853 

2.70200 5.34199 0.45998 

Minimum Maximum SE 
26.150 82.77 10.452 

18.338 34.293 3.2461 

CETIS no v1 .1.2revl 

SD 
0.21909 

0.17889 

SD 
1.69222 

0.72814 

SD 
4.9498 
1.5106 

SD 
9.717 

4.8501 

SD 
0.57819 

0.30727 

so 
5.693 

3.0393 

so 
13.778 

6.3406 

so 
2.25514 

1.02854 

so 
23.370 

7.2584 

Report Date: 

Test Link: 

CV 
26.08% 

20.33°.4 

CV 
34.11% 

26.87% 

CV 
26.13% 

11.60% 

CV 
32.82,,. 

32.07% 

CV 
35.75% 

32.45% 

CV 

26.82% 

26.46% 

CV 

37.36% 

58.63% 

CV 

34.29% 

28.13% 

CV 
35.15°.4 

27.98°.4 

Page 2 of 3 
15 May-06 1:11 PM 

09-640!>-2832/B154201psA 
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Page 3 of 3 

CETIS Test Summary 
Report Date: 15 May-061:11 PM 

Test Link: 0!}.6405-2832/B154201 psA 

•;. Germination Detail 

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

0 Artlficial Soil/5 0.60000 1.00000 1.00000 0.60000 1.00000 

100 0.60000 1.00000 0.80000 1.00000 1.00000 

AG Average Dry Wt. Detail 

Conc•o/• Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artlficial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000 

100 2.70001 2.58600 2.29752 2,03800 3.92800 

AG Average Height Detail 

Cone-% Control Jype Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/5 20.3333 16.8 15.2 27 15.4 

100 15 12.8 13.5 10.8 13 

AG Average Wet wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep 3 Rep4 Reps 

0 Artificial Soil/5 12.8333 36.8260 31 .748 · 35.78 30.84 

100 15.66 16.8920 10.8200 10.206 22.05 

Root Average Dry Wt. Detail 

Cone•"• Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artlflcial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 

100 0.99666 0.98800 0.67252 0.66400 1.41399 

Root Average Length Detail 

Conc-•.4 Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 16.3333 10.8 8.5 9.6 12.2 

Root Average Wet Wt. Detail 

Cone-•,(, Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 

0 Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 18.6333 15.6140 7.51752 9.49799 2.81199 

Total Average Biomass Dry Wt. Detail 

Cone-•,(, Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/5 2.70335 7.98000 6.78801 8.32666 7.09000 

100 3.69666 3.57400 2.97003 2.70200 5.34199 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artiftdal Soil/S 26.1500 82.0800 68.0900 82..77 73.328 

100 34.2933 32.5060 18,3375 19.704 24.862 

-16-

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



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

o/o Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-•;. Statistic Crltlcal 

Artificial Soil/Sedi 100 28.5 

AAOVATable 

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 nu 
0.5000 3 

F SlaUstlc P-Value 

0.09 0.76896 . 

Critical P-Value 

23.15450 0.71064 

0.00484 

Comparisons: 

Report Date: 

Analysis: 

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% 

Daclslon(0.05) 

Non-Significant Effect 

Daclslon(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 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 Dry Wt. Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artlftcial Soll/Sedi 100 2.73162 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

- - - - - - - - - ··- - - - - - -- - - --- ----i 

Sample Link Control Link 

09--6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<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 

04-5480-9468/8154201psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.89% 

Decislon(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibutlon 

Data Summary Original Data transfonned 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/e Statistic Crltlcal 

Artificial SoiVSedi 100 2.56075 1.85955 

AHOVATabla 

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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance RatJo 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 

Comparli,ons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061:11 PM 

02-0518-1717/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 

Nomial Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial SoiVS 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 Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.98135 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 524.166 524.166 1 

Error 471.TT:35 58.97168 8 

Total 995.939484 583.1377 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.01387 

Distribution Shapiro-Wilk W 0.85862 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

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 

15-0652-171318154201 psA 

CH2M Hill I 
VeBion 

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

Toxic Units ChV PMSD 

NIA 30.51% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 29.005 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 Ory WL Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/o Statistic Critical 

Artificial Soil/Sedi 100 2.28867 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 Rallo F 3.54078 

Dlslribullon Shapiro-Wilk W 0.89450 

Sample Link Control Unk 

0~05-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0257 0.54451 

F Statistic P-Value 

5.24 0.05137 

Crltlcal 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 Disbibulion 

Data Summary Original Data Transfonned Data 

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

0 Artificial 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 
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 CrlUcal 

Artificial Soll/Sedi 100 3.3748 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 

Distribution 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-Valua 

23.15450 0.25153 

0.84114 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-061:11 PM 

00-9747-270B/B154201psA 

CH2M Hill I 
Version 

12 May-064:18 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 25.28% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Daclsion(0.01) 

Equal Variances 

Normal Distr1butlon 

Data Summary Ortglnal Data Transformed Data 

Conc-o/. 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 11.487 8.5 16.333 3.0393 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analy&ls 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 3.84256 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1698.222 1696.222 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 

Crltlcal 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 Hill I 
Version 

12 May-064:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 34.20% 

Declsion(0.05) 

Significant Effect 

Decision(D.05) 

Significant Effect 

Declslon(D.01) 

Equal Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysla 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 2.63486 1.85955 

AHOVATabla 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.80730 

Distribution Shapiro-Wilk W 0.86949 

Sample Link Control Link 

0~05-2832 09-6405-2832 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0150 2.06126 

F Statistic P-Value 

6.94 0.02995 

Critical P-Value 

23.15450 0.15749 

0.09860 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 8of 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% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/• 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 
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CETI S 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 3.70456 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 4109.343 4109.343 1 

Error 2395.457 299.4322 8 

Total 6504.80005 4408.TT49 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.36698 

Distribution Shapiro-Wilk W 0.82350 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0030 20.3510 

F Statistic P-Value 

13.72 0.00600 

Critical P-Value 

23.15450 0.04371 

0.02793 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :11 PM 

06-1880-7248/B154201psA 

CH2M Hill I 
Version 

12 May-064:18 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 30.61% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
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 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: OS-3212-6496 Test Type: Plant Chronic test 

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

Ending Date: 08 l\'1ay-06 DilWater: 

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

Comments: repeat test BG1542-02A 

Sample No: 07-3307-9513 Code: 01542-02 

Sample Date: 08 Nov-05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 148d Oh Station: 

Comments: J10DV4, J10DV5, J10DV6, J100V7, J10DV8. 
E280101 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

17-0101-0218 0.4 Gennination 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 HIii I 
Duration: 33d Oh 

Species: Poa sandbergll 

Source: 

Client: 

Projeci: 

PMSD Method 

32.24°.4 Equal Variance I 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 Tw~ample 

29.82% Equal Var1ance t Two-Sample 

30.15% Equal Variance t Two-Sample 

-27 -
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CETIS Test Summary 
•A, Germination Summary 

Cone-1/4 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 SoiUS 5 4.96040 

100 5 1.86100 

AG Average Height Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiUS 5 18.947 

100 5 16.64 

AG Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 29.605 

100 5 8.7955 

Root Average Dry W1. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 0.98446 

Root Average Length Summary 

Conc-o/. Control Type Reps Mean 

0 Artificial Soil/5 5 21 .227 

100 5 10.773 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soii/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 Raps 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 
1.20667 2.52496 0.25756 

Minimum Maximum SE 

15.2 27 2.2136 
9.2 23 2.B555 

Minimum Maximum SE 
12.833 36.826 4.3456 
6.6434 9.95 0.5739 

Minimum Maximum SE 
0.64667 2.06331 0.25B57 
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 2.6359 

CETIS™ v1 .1.2revl 

SD 

0.21909 

0.24495 

SD 

1.69222 
0.57593 

SD 

4.949B 
6.3852 

SD 

9.717 
1.2833 

SD 

0.57819 
0.27849 

SD 

5.693 

3.9653 

SD 

13.778 
5.1000 

SD 

2.25514 

0.69180 

SD 
23.370 
5.894 

Report Date: 

Test Link: 

CV 

26.0B% 
40.82% 

CV 
34.11% 
30.95% 

CV 
26.13% 
38.37% 

CV 

32.82% 
14.59% 

CV 
35.75% 
28.29% 

CV 

26.82% 
36.81 1.(, 

CV 

37.36% 
57.54% 

CV 

34.29% 
24.31% 

CV 
35.15% 
33.38% 

Page 2 of 3 
15 May-061 :17 PM 

02-2678-4041 /B 154202psA 

- 28-
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CETIS Test Summary 
'/4 Germination Detail 

Conc-o/, Control Type Rep 1 Rep2 
0 Artificial Soll/S 0.60000 1.00000 

100 0.4-0000 0.60000 

AG Average Dry wt. Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artiflclal Soil/S 2.05668 6.05200 

100 2.52496 1.38332 

AG Average Height Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Artiflcial Soil/5 20.3333 16.8 

100 23 18.3333 

AG Average Wet wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/5 12.8333 36.8260 

100 9.94995 8.75332 

Root Average Dry Wt. Detail 

Conc-o/o Control Type Rep1 Rep2 
0 Artificial Sofl/S 0.64667 1.92800 
100 0.94998 1.33667 

Root Average Length Detail 

Conc-04 Control Type Rep1 Rep2 

0 Artifl cial Soll/S 13.3333 23.4 

100 17 9 

Root Average Wet Wl Detail 

Conc-o/o Control Type Rep 1 Rep2 
0 Artificial Soil/5 13.3167 45.2540 
100 10.0450 3.94334 

Total Average Biomass Dry Wt. Detail 

Conc-o/o Control Type Rap 1 Rep2 

0 Artificial Soil/5 2.70335 7.98000 

100 3.47495 2.71999 

Total Average Biomass Wat Wt. Detail 

Conc-o/. Control Type Rep1 Rep2 
0 Artificial Soil/5 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 

Rap3 
f!.78801 

3.45502 

Rep3 
68.0900 

25.5750 

Rep4 RapS 
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 Rap5 

35.78 30.84 
6.64335 9.51602 

Rap4 Raps 
2.06331 1.92001 
0.57666 0.94401 

Rep4 Reps 
29 20.4 

10.6667 6.2 

Rap4 Reps 

46.99 42.488 
4.35667 9.51001 

Rep4 Reps 

8.32666 7.09000 
1.78333 2.79401 

Rap4 Raps 
82.77 73.328 

11 .0000 19.0260 

CETISN v1.1 .2revl 

Report Date: 
Test Link: 

Analyst: Y 

Page 3 of 3 

15 May-061:17 PM 
02-2678-4041/B154202psA 

-29-
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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 1.60156 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 Control 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-06 1:17 PM 
17-0101-0218/B154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 32.24% 

Declslon(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 so 
0 Artlfidal Soll/S 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 Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control v• Cone•"/• Statistic Critical 

Artificial Soil/Sedl 100 3.8771 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 24.01578 24.01578 1 

Error 12.78125 1.597656 8 

Total 36.7970295 25.613437 9 

AHOVA 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: 

Analysls: 

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(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 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 Soil/Sedi 100 0.63842 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 
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 

Olsbtbullon Shapiro-WIik 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-06 1:17 PM 

0!>-6576-1716/8154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 35.46% 

Declslon(0.05) 

NoM>ignificant Effect 

Declslon(0.05) 
NoM>ignificanl Effect 

Declslon(0.01) 

Equal Variances 

Normal Distnbu6on 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 18.947 15.2 27 4.9498 

100 5 16.640 9.2 23 6.3852 

Graphics 
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Comparisons : Page 4 of 9 

CETIS Analysis Detail 
Report Data: 15 May-061 :17 PM 

Analysis: 05-5626-05481B154202psA 

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

AG Average Wet Wt. Comparison 02-2678-4041 02-2678-4041 15 May-061:17 PM CETISv1 .1 .2 

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

Wilcoxon Rank Sum Two-Sample C>T Rank <100 100 NIA 27.53% 

Group Comparisons 

Control' vs Cone-% Statistic Critical P-Value Ties Declslon(0.05) 

Ar11ficlal Soll/Sedl 100 15 0.0040 0 Significant Effect 

AHOVATabla 

Source Sum of Squares Mean Square DF F Statistic P-Valua Declslon(0.05) 

Between 1082.633 1062.633 1 22.54 0.00145 Significant Effect 
Error 384.2673 48.03341 8 

Total 1466.90033 1130.6665 9 

AHOVAAssumptlons 

Attribute Test Statistic Crlttcal P-Valua Declslon(0.01) 

Variances Varia,ce Ratio F 57.33263 23.15450 0.00174 Unequal Variances 

Distribution Shapiro-Wilk W 0.76115 0.00488 Non-normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•At 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 

Artificial Soll/Sedl 100 2.20464 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 1.000891 1.000891 1 

Error 1.647414 0.205927 8 

Total 2.64830458 1.2068177 9 

ANOVA Assumptions 

Attribute Test Statistic 

Varla'lces 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/B 154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 33.00% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Orfglnal 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 

Graphics 

--------1------------- --
- Rej«t-Nul-

1.~ ' 0.5- I 
I 

o.~ o.+: I • ... I • 3C O.&' I • 
a 

11 
o.z-: I 

0,7 '• • I 

I O.&- 0.0 ----------. - ______ .,. _______ 
• I 

0.5 -0.2-: 
I 
I 

8 ::I I 
0.4 -0.4- I • I 

0.3 I 

-0.5- I 
I 

0.2-, I 

-0.lt-; I 
0.1 I 

I . 
0.0 -1 •• 

0 100 -2.0 •1.5 -J .0 -0..S 0.0 0.5 1.0 J.5 2.0 

Cone-CM, Ranklts 

-34-
000-092-101-1 CETIS™ v1 .1.2revl Analyst: .1r" Approval:. __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type SampleUnk Control Link 

Root Average Length Comparison 02-2678-4041 02-2678-4041 

Method Alt H Data Transform Zeta NOEL LOEL 

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

Group Comparisons 

Control vs Cone•"• Statistic Critical P-Value MSD 

Artificial Soll/Sedi 100 3.36911 1.85955 0.0049 5.76962 

,,.OVA Table 

SolM'ce Sum of Squares Mean Square OF F Statistic P-Value 

Between 273.1805 273.1805 1 11 .35 0.00980 

Error 192.5351 24.06689 8 
Total 465.715561 297.24734 9 

,,.OVA Assumptions 

Attribute Test Statistic Crltlcal P-Value 

Variances Variance Ratio F 2.06125 23.15450 0.50082 

Distribution Shapiro-Wilk W 0.95986 0.78426 

Data Summary Original Data 

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

0 Artlflcial SoiVS 5 21.227 13.333 29 5.693 

100 5 10.773 6.2 17 3.9653 

Graphics 
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Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:17 PM 
11-7289-0458/B154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.18% 

Oeclsion(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Transformed Data 

Minimum Maximum SD 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wet Wt Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Critical 
Artificial SoiVSedi 100 4.26398 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1962.119 1962.119 1 

Error 863.3456 107.9182 8 

Total 2825.4646 2070.0372 9 

ANOVA Assumptions 

Attribute Tes.I Statistic 

Variances Variance Ratio F 7.29820 

Distribution Shapiro-Wilk W 0.84834 

Sample Link Control Link 

02-267Pr4041 02-267Pr4041 

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-061 :17 PM 
14-7987--0099/8154202psA 

CH2M HIil I 
Version 

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

Toxic Units ChV PMSD 

NIA 33.13% 

Declslon(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 Soll/S 5 36.878 13.317 46.99 13.778 

100 5 8.8630 3.9433 16.46 5.1000 
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CETIS Analysis Detail 
j 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 Soil/Sedl 100 3.53787 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 34.82234 34.82234 1 

Error 22.25693 2.782117 8 
Total 57.0792713 37.604455 9 

ANOVAAstumptlons . 

Attribute Test Statistic 

Variances Variance Ratio F 10.62648 

Distribution Shapiro-WIik W 0.82768 

Sample Link Control Link 

02-26784041 02-267&-4041 

Zeta NOEL lOEL 

<100 100 

P-Value MSD 

0.0038 1.96167 

F Statistic P-Value 

12.52 0.00764 

Crltlcal 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 Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 29.82% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Dlsbibullon 

Data Summary Original Data Transformed Data 

Conc-•,4 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 0.69180 

Graphics 
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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 I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soll/Sedi 100 4.52971 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 5959.718 5959.718 1 
Error 2323.675 290.4594 8 

Total 8283.39282 6250.1772 9 

· ANOV A 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 

Crltlcal P-Value 

23.15450 0.02060 

0.01698 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061:17 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 

Decislon(0.05) 
Significant Effed 

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 ArUllcial SoiVS 5 66.484 26.15 82.77 23.370 
100. 5 17.659 11.000 25.575 5.894 

Graphics 
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CETIS Test Summary 
l Plant Chronic test 

Test No: 01 -7071-4913 Test Type: 

Start Date: 05Apr-06 Protocol : 

Ending Date: 08 May-06 DIIWater: 

Setup Date: 05 Apr-06 12:0(lAM 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: J100T8, E283101 

Comparison Summary 

Anatysis Endpoint NOEL 

03-8076-1014 % Germination 100 

08-6295-7792 AG Average Dry Wt. 100 

10-3029-3936 AG Average Height < 100 

11-07 49-8506 AG Average Wet Wt 100 

08-1680-6695 Root Average Dry Wt 100 

07-9801-3032 Root Average Length < 100 

09-0174-2180 Root Average Wet WI. < 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 N/A 

> 100 NIA 
> 100 NIA 

100 NIA 

100 NIA 

> 100 NIA 

> 100 NIA 

CETIS111 v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061 :29 PM 

02-6445-B985/8154203psA Test Link: 

CH2M Hill I 
Duration: 33d Oh 

Species: Poa 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: 'b-.-
- 40 -

Approval: __ _ 



CETIS Test Summary 
o/e Germination Summary 

Cone-•t. Control Type Reps Mean 

0 Artificial Soll/S 5 0.84000 
100 5 1.00000 

M Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artlficlal Soil/S 5 4.96040 
100 5 3.57920 

AG Average Height Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/S 5 18.947 

100 5 13.88 

N3 Average Wet Wl Summary 

Cone-,,. Control Type Reps Mean 

0 Artificial Soil/S 5 29.605 

100 5 22.n8 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 1.36240 

Root Average Length Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 21 .227 

100 5 11 .36 

Root Average Wet Wt Summary 

Conc•o/• Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 
100 5 21.691 

Total Average Biomass Dry Wt. Summl9ry 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.5ne1 

100 5 4.94160 

Total Average Biomass Wet Wt. Summary 

Cone-o/, Control Type Reps Mean 
0 Artificial Soil/S 5 66.484 
100 5 44.469 

000-092-101-1 

Minimum Maximum SE 

0.60000 1.00000 0.09798 
1.00000 1.00000 0.00000 

Minimum Maximum SE 
2.05668 6.26333 0?5679 
2.00800 4.85601 o.563n 

Minimum Maximum SE 
15.2 27 2.2136 
11 .2 15.6 0.9069 

Minimum Maximum SE 
12.833 36.826 4.3456 
12.718 30.848 3.5531 

Minimum Maximum SE 
0.64667 2.06331 0.25857 
0.81600 2.09200 0.22487 

Minimum Maximum SE 

13.333 29 2.546 

8.8 14.4 0.9826 

Minimum Maximum SE 

13.317 46.99 6.1616 
11 .816 31 .752 3.6095 

Minimum Maximum SE 

2.70335 8.32666 1.00853 
2.82400 6.94801 o.n480 

Minimum Maximum SE 
26.150 82.77 10.452 
24.534 62.600 7.1169 

CETIS™ v1 .1.2revl 

SD 

0.21909 

0.00000 

SD 

1.69222 
1.26063 

SD 

4.9498 
2.0278 

SD 

9.717 
7.9451 

SD 

0.57819 

0.50283 

SD 

5.693 
2.1973 

SD 

13.778 
8.0711 

SD 

2.25514 

1.73251 

SD 
23.370 
15.914 

RePort Date: 

Test Link: 

CV 

26.08% 
0.00% 

CV 
34.11% 

35.22% 

CV 
26.13% 
14.61% 

CV 
32.82% 
34.88% 

CV 
35.75% 
36.91% 

CV 
26.82% 

19.34% 

CV 

37.36% 
37.21% 

CV 
34.29•,(, 

35.06% 

CV 
35.15% 
35.79% 

Analyst: ~ 

Page 2of 3 
15 May-06 1 :29 PM 

02-6445-898518154203psA 

-41-
Approval :. __ _ 



CETIS Test Summary 
"'• Germination Detail 

Cone-o/, Control Type Rep 1 Rep2 
0 Artificial SoiVS 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 2.05668 6.05200 

100 4.48201 4.06799 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/5 20.3333 16.8 

100 15.2 15.6 

AG Average Wet Wt. Detail 

cone-% Control Type Rep1 Rep2 

0 Artificial SolVS 12.8333 36.8260 

100 29.2260 24.71 

Root Average Dry Wt. Detail 

Cone-% ControlType Rep 1 Rep2 
0 Artificial SoiVS 0.64667 1.92800 

100 1.38401 1.54200 

Root Average Length Detail 

Cone-% ControlType 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/5 13.3167 45.2540 

100 25.2300 24.432 

Total Average Biomass Dry wt. Detail 

Cone-'.4 Control Type Rap 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 5.86602 5.61000 

Total Average Biomass Wet Wt. Detail 

cone-% Control Type Rep1 Rep2 
0 Artificial SoiVS 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 

Rep3 
1.52800 

0.9TT99 

Rep3 

20 

9.8 

Rep3 
36.3420 

15.2260 

Rep3 
6.78801 

3.46000 

Rep 3 
68.0900 

31.612 

Rep4 Rep5 
0.60000 1.00000 
1.00000 1.00000 

Rep4 Reps 
6.26333 5.17000 

4.85601 2.00800 

Rep4 Rep5 
27 15.4 

15.2 11 .2 

Rep4 Reps 
35.78 30.84 

30.848 12.718 

Rep4 Raps 
2.06331 1.92001 

2.09200 0.81600 

Rep4 Rep5 
29 20.4 

14.4 8.8 

Rep4 Reps 

46.99 42.488 

31.7520 11 .8160 

Rep4 Reps 
8.32666 7.09000 

6.94801 2.82400 

Rep4 Reps 
82.77 73.328 

62.6000 24.5340 

CETIS,.,. v1 .1 .2revl 

Report Date: 

Test Unk: 

Analyst: !>--

Page 3of 3 

15 May-061 :29 PM 
02-6445-8985/8154203psA 

-42-
Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparlson 

MethOd Alt H Data Transform 

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

Group Comparisons 

Control vs Conc•o/o Statistic Critical 

Arliftclal Soll/Sedl 100 -1.633 1.85955 

AAOVATable 

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 

AA OVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Disbibution 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: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-061:29 PM 

03-8076-1014/B154203psA 

CH2M HIii I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 20.96'Yo 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

o Artificial SoiVS 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 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average D,y 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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance RaUo 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-Vatue MSD 
0.0907 1.75485 

F Statistic P-Value 
2.14 0.18145 

Critical P-Value 

23.15450 0.58241 

0.07488 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :29 PM 

08-6295-7792/B154203psA 

CH2M HIii I 
Version 

15 May-061 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 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/, ControlType 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 

Graphics 
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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 Tw<>-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crillcal 

Artificial SoiVSedi 100 2.11800 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 64.17778 64.17n8 1 

Error 114.4516 14.30644 8 

Total 178.629333 78.484224 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 5.95839 

Distribution Shapiro-WIik W 0.85981 

Sample Link Control Link 

02-644~8985 02-644~985 

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-06 1 :29 PM 
10-3029-3936/B 154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 23.48% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equ~ Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/. 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 

Graphlca 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wei Wt. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Unlransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.21636 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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.49579 

Distribution Shapi~WllkW 0.86182 

Sample Link Control Unk 
02-8445-8985 02-8445-8985 

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: 

Data Analyzed 

Page 4 of 9 

15 May-061 :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) 

No~ignific:ant Effect 

Declslon(0.01) 

Equal Variances 

Normal OlsbibuUon 

Data Summary Original Data Transformed Data 

Cone•"• 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 22.778 12.718 30.848 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 Conc-0/4 Statistic Critical 

Artificial SoiUSedi 100 0.74355 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1623032 0.162303 1 

Error 2.348564 0.293571 8 

Total 2.51086763 0.4558738 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.32217 

Distribution Shapiro-Wilk W 0.96492 

Sample link Control Link 

02-6445-8985 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: 

Analysls: 

Date Analyzed 

Page 5 of 9 

15 May-061 :29 PM 

08-1680-6695/B 154203psA 

CH2M HIii I 
Version 

15 May-06 1 :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 DisbibuUon 

Data Summary Original Data Transformed Data 

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

100 5 1.36240 0.81600 2.09200 0.50283 

Graphics 
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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 Conc-'fe StaUstlc Critical 

Artificial Soll/Sedl 100 3.61544 1.85955 

ANOVATabl11 

Source Sum of Squares Mean Square OF 
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 

Distribullon Shapiro-Will< W 0.95770 

Sample Link Control Link 

02-644>8985 02-644>8985 

Zeta NOEL LOEL 

<100 100 

P-Valua 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 6 of 9 

15 May-06 1 :29 PM 

07-9801-3032/B154203psA 

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 

Conc-o/e 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 
I Plant Chronic test 

Endpoint Analysis Type 

Root 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 SolUSedl 100 2.12672 1.B5955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 576.6071 576.6071 1 

Error 1019.B79 127.4B4B B 

Total 1596.48572 704.09194 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ralio F 2.9139B 

Distribution Shapiro-WiDt W 0.87337 

Sample Link Control Unk 

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 HIii 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 

Nonnal Disbibulion 

Da~Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 36.B7B 13.317 46.99 13.n8 

100 5 21.691 11.B16 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 Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.28638 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 

Between 6.691254 6.691254 1 

Errcr 32.34896 4.043621 8 

Total 39.0402188 10.734875 9 

AHOVAAssumptlons 

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 8 of 9 

15 May-061:29 PM 

01 -3143-0252/B 154203psA 

CH2M Hill I 
Version 

15 May-061 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.95% 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Conc-•.4 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 Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Crltical 

Artlftclal SolUSedl 100 1.74104 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.15665 

Disb1buHon 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 Analyzed 

Page 9of 9 

15 May-061 :29 PM 

02-9227-589518154203psA 

CH2M HIii I 
Version 

15 May-061 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.37% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.01} 
Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 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: 08-6132-1752 Test Type: Plant Chronic test 

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

Ending Date: 08 May-06 DIIWatar: 

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

Comments: repeat lest BG1542-08A 

Sample No: 15-5450-5055 Code: B1542-08 

Sample Date: 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 

15-8788-4376 AG Average Height < 100 100 NIA 

17-215B-6620 AG Average Wei WI. < 100 100 N/A 
12-9654-4472 Root Average Dry Wt. 100 > 100 NIA 

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 NIA 

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

000-092-101-1 CETISTII v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061:35 PM 

04-1720-8149/B154208psA Test Unk: 

CH2M HIii I 
DuraUon: 33d Oh 

Species: Poa sandbergil 

Source: 

Client: 

Project: 

PMSD Method 
22.99% Equal Variance I Two-Sample 

30.26% Equal Variance I Two-Sample 

24.06°/4 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 I Two-Sample 

34.17% Equal Variance I TwerSample 

Analyst: 7:s---
-53-

Approval: __ _ 



CETIS Test Summary 
% Genninalion Summary 

Cone•o/o Control Type Reps Mean 

0 Artificial Soil/S 5 0.84000 
100 5 0.96000 

AG Average Dry Wt. Summary 

Cone-•.<, Control Type Reps Mean 
0 Arllflclal Soll/5 5 4.96040 
100 5 2.91350 

AG Average Height Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/5 5 18,947 

100 5 10.87 

AG Average Wat wt. Summary 

Cone-% Control Type Reps Mean 

0 Artlficlal Soll/S 5 29.605 
100 5 16.921 

Root Average Dry Wt. Summary 

Cone-'/, Control Type Reps Mean 
0 Arllflclal Soll/S 5 1.61720 

100 5 1.46240 

Root Average length Summary 

Cone-o/, Control Type Raps Mean 

0 Artificial SoiVS 5 21.227 

100 5 11.3 

Root Average Wet Wt. Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 22.994 

Total Average Biomass Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 4.37590 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiVS 5 66.484 
100 5 39.915 

000-092-101-1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 
0.80000 1.00000 0.04000 

Minimum Maximum SE 
2.05668 6.26333 0.75679 

2.31799 3.92000 0.28112 

Minimum Maximum SE 
15.2 27 2.2136 
8 13.75 1.0526 

Minimum Maximum SE 
12.833 36.826 4.3456 
13.174 25.232 2.2337 

Minimum Maximum SE 
0.64667 2.06331 0.25857 
1.04600 2.04600 0.16241 

Minimum Maximum SE 

13.333 29 2.546 

7.8 15.5 1.2806 

Minimum Maximum SE 

13.317 46.99 6.1616 
12.764 37.868 4.1506 

Minimum Maximum SE 
2.70335 8.32666 1.00853 

3.36399 5.96599 0.44024 

Minimum Maximum SE 

26.150 82.77 10.452 
25.936 63.1 6.3258 

CETISTM v1 .1.2revl 

Report Data: 

Test Link: 

SD CV 

0.21909 26.08% 
0.08944 9.32% 

SD CV 
1.69222 34.11°,(, 

0.62880 21.58% 

SD CV 
4.9498 26.13°,(, 

2.3536 21.65% 

SD CV 
9.717 32.82% 
4.9947 29.52% 

SD CV 
0.57819 35.75% 
0.36317 24.83% 

SD CV 
5.693 26.82% 

2.8636 25.34% 

SD CV 

13.778 37.36% 
9.281 40.36% 

SD CV 
2.25514 34.29% 

0.98441 22.50% 

SD CV 

23.370 35.15% 
14.145 35.44°.4 

Analyst: '&--

Page 2of 3 
15 May-061:35 PM 

04-1720-8149/8154208psA 

-54-
Approval: __ _ 



CETIS Test Summary 
'Yo Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Arliftclal Soll/S 0.60000 1.00000 
100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Arliflclal 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 Wl Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial SoiUS 12.8333 36.8260 

100 14.0380 13.174 

Root Average Dry Wt. Detall 

Cone•"-' Control Type Rep 1 Rep2 
0 Artificial Soil/S 0.64667 1.92800 

100 1.37800 1.04600 

Root Average Length Detall 

Cone-% Control Type Rep1 Rep2 

0 Artificial So1I/S 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-% ControlType Rep1 Rep2 

0 Artificial Soi 1/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 Rep4 Reps 
1.00000 0.60000 1.00000 
1.00000 1.00000 0.80000 

Rep3 Rep4 Reps 
5.26000 6.26333 5.17000 
3.92000 2.64800 3.09750 

Rep3 Rep4 Reps 
15.2 27 15.4 
12.8 9.8 13.75 

Rep3 Rep4 Reps 
31.748 35.78 30.84 
25.2320 14.216 17.945 

Rep3 Rep4 Rep!! 
1.52800 2.06331 1.92001 
2.04600 1.38199 1.45999 

Rep3 Rep4 Rep5 
20 29 20.4 
12.4 10.6 15.5 

Rep3 Rep4 Rep5 
36.3420 46.99 42.488 
37.868 19.062 23.8525 

Rep3 Rep4 Rep5 
6.78801 8.32666 7.09000 
5.96599 4.03000 4.55751 

Rep3 Rep4 Reps 
68.0900 82.77 73.328 
63.1 33.278 41.7975 

CETJS ™ v1 .1.2revl 

Report Date: 
Tut link: 

Analyst: 1l---

Page 3of 3 
15May-061 :35 PM 

04-1720-8149/B154208psA 
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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 Conc-o/. Statistic Crltlcal 

Artificial SoiVSed 100 -1 .1138 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
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 

Distribution 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 

Crlllcal P•Value 
23.15450 0.12462 

0.02548 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-061 :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 Dlsbibullon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SolVS 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 l Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% StaUsUc CrlUcal 
Artificial SoiUSedl 100 2.53545 1.85955 

ANOVATable 
• 

Source Sum of Squares Mean Square CF 
Between 10.47451 10.47451 1 
Error 13.03506 1.629382 8 
Total 23.5095625 12.103888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7.24704 

Dlslllbulion Shapiro-Wilk W 0.84825 

Sample Link Control Unk 
04-1 no-a149 04-1720-8149 

~L LOEL 

II <100 100 

P-Value MSC 
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 2 of 9 
15 May-06 1 :35 PM 

04-43n-5688/B 154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 30.26"/o 

Declslon(0.05) 

Significant Effect 

Dacision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DisbibuUon 

Data Summary Original Data Transfonned Data 

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

0 ArUficial SolUS 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 

Endpalnt Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VI Conc--t. Statistic Critical 

Artificial SoiVSedi 100 3.29507 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 163.0814 163.0814 1 

Error 120.1616 15.02019 a 
Total 283242912 178.10155 9 

AHOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.42294 

Distribution Shapiro-WIik W 0.89231 

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

~~EL 

P-Value MSD 
0.0055 4.55801 

F Statistic P-Value 
10.86 0.01094 

Crlllcal P-Value 
23.15450 0.17894 

0.18001 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page3 of 9 
15 May-061 :35 PM 

15-8788-4376/B 154208psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 24.06% 

Decislon(0.05) 
Significant Effect 

Decision(0.05). 
Significant Effect 

Decision(0.01) 

Eciual Variances 

Normal Dlstr1buUon 

Data Summary Original Data Transformed Data 

Conc-o/e 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 10.870 8 13.75 2.3536 

Graphics 
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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-o/, Statistic Critical 

Artificial Soil/Sedi 100 2.59606 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 
Between 402.2389 402.2389 1 

Error 477.4698 59.68373 8 

Total 879.708771 461.92265 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaHo F 3.78474 

Distribution Shapiro-Wilk W 0.88392 

Sample link Control Unk 

04-1720-8149 04-1720-8149 

Zeta ~ LOEL 

II <100 100 

P-Value 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 

Page4 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 

NIA 30.69% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effuct 

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 Artllicial SoiVS 5 29.605 12.833 36.826 9.717 

100 5 16.921 13.174 25.232 4.9947 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

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 1.924677B0 0.2930057 9 

ANOVA Assumptions 

Attribute Test StatlsUc 

Variances Variance Ratio F 2.53463 

Dis tribulion Shapiro-Wilk W 0.92278 

S~mple Link Control Link 

04-1720-6149 04-172~149 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.3129 0.56781 

F Statistic P-Value 
0.26 0.62585 

Critical P-Value 
23.15450 0.38967 

0.38072 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 1 :35 PM 

12-9654-44 72/B 154206psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.11% 

Declslon(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/• 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 1.46240 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 Untransformed 

Group Comparisons 

Control vs Cone•"• StaUstlc Critical 

Artificial Soil/Sedl 100 3.48314 1.85955 

AAOVATable 

Sourca Sum of Squares Mean Square OF 
Between 246.3468 246.3468 1 

Error 162.4409 20.30511 8 
Total 408.787659 266.65188 9 

AAOVAAssumptlons 

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 0.21 170 

0.84922 

Comparisons: 

Report Date: . 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:35 PM 

04-3460-2963/B 154208psA 

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 

Normal Dlsb1bullon 

Data Summary Original Data Transformed Data 

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

0 Artiflclal 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 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 1.86880 1.85955 · 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 481 .88~ 481 .8888 1 

Error 1103.85 137.9813 8 

Total 1585.73911 619.87006 9 

ANCNA AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 2.20379 

Distribution Shapiro-WHk W 0.94621 

Sample Link Control Link 

04-1720-8149 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 Data: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :35 PM 

07-6351 -6603/815420BpsA 

CH2M Hill I 
Version 

15 May-061 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 37.46% 

Daclslon(0.05) 
Significant Effect 

Dacislon(0.05) 

Non-Significant Effect 

Declslon(0.01} 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soll/S 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 
[ 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 

ANOVATable 

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 

ANOVA 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 

~ LOEL 

100 

P-Value MSD 
0.0402 2.04630 

F Statistic P-Value 
4.00 0.08042 

Crltlcal P-Value 

23.15450 0.13730 

0.08825 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061:35 PM 

12-6733-3681/B15420BpsA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CET1Sv1.1.2 

Toxic Units ChV PMSD 
N/A 31.11% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 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 t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% 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 

Attribute 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 

Critical P-Value 
23.15450 0.35420 

0.40519 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 9 of g, 
15 May-061:35 PM 

0~9644-3668/B 154208psA 

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 

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 39.915 25.938 63.1 14.145 
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Page 1 of 3 

CETIS Test Summary 
Report Date: 15 May-06 1:51 PM 

Test Llnk: 02-4923-3771/BG156601ps 

I Plant Chronic test CH2M HIii I 
Test No: 18-2151-9646 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 DII Water: Source: 

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

Comments: BG1566-01 

Sample No: 07-8112-4502 Code: B1566-01 Client: 

samp1e·Date: 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 WL 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 Ory 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 Ory 100 > 100 N/A 29.78% Equal Variance t Two-Sample 

00-5708-4133 Total Average Biomass Wet 100 > 100 NIA 30.99°.4 Equal Variance I Two-Sample 

-66-
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P"age2of 3 

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

Test Link: 02-4923-3771/BG156601ps 

o/o Germination Summary 

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

0 Artificial Soll/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 

100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44°,4 

AG Average Dry Wt. Summary 

Cone•"• Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artlficl al Soil/$ 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.67426 3.27800 4.15801 0.15767 0.35255 9.60% 

AG Average Height Summary 

Conc•o/• Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/$ 5 18.947 15.2 27 2.2136 4.9498 26.13% 

100 5 12.853 9.6 18.667 1.535 3.4323 26.70% 

AG Average Wet Wt. Summary 

Cone•"• Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artlficlai Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82% 

100 5 27.831 20.878 40.21 3.3027 7.385 26.54% 

Root Average Dry Wt. Summary 

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

0 Artificial Soil/$ 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75°,4 

100 5 1.85146 1.53000 2.27400 0.16841 0.37657 20.34°,4 

Root Average Length Summary 

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

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

100 5 12.293 9.6 16.667 1.2196 2.7271 22.18% 

Root Average Wet Wt. Summary 

Conc-0/e Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificia I Soil/5 5 36.878 13.317 46.99 6.1616 13.778 37.36% 

100 5 33.714 15.53 47.044 5.2816 11 .810 35.03°,4 

Total Average Biomass Dry Wt. Summary 

Cone-o/. Control Type Reps Mean Minimum Maximum SE so CV 

0 Artlficial Soll/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29% 

100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30% 

Total Average Biomass Wet Wt. Summary 

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

0 Artificial Soil/5 5 66.484 26.150 82.77 10.452 23.370 35.15% 

100 5 61 .545 51.644 71.45 3.6797 8.2281 13.37o/o 

000-092-101-1 CETIS111 v1.1 .2revl Analyst: __ ?>_-_ 
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Page 3 of 3 

CETIS Test Summary 
Report Date: 15 May-06 1 :51 PM 

Test Link: 02-4923-3771/BG156601 ps 

% Gennlnation Detail 

Cone-"!. Control Type Rep 1 Rep 2 Rep3 Rep4 Rep5 

0 Artlficlal Soll/$ 0.60000 1.00000 1.00000 0.60000 1.00000 

100 1.00000 0.60000 1.00000 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soll/$ 2.05668 6.05200 5.26000 6.26333 5.17000 

100 3.79600 3.38332 4.15801 3.27800 3.75599 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 11.8 18.6667 12.6 9.6 11 .6 

AG Average Wet Wt. Detail 

Cone-•k Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 12.8333 36.8260 31 .748 35.78 30.84 
100 24.406 40.21 25.64 20.8780 28.0200 

Root Average Dry Wt. Detail 

Cone-"I. Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001 

100 2.27400 1.67334 2.24399 1.53599 1.53000 

Root Average Length Detail 

Cone-,,. Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 9.6 16.6667 13 11.2 11 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep!5 

0 Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 47.044 15.53 35.33 30.766 39.9000 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep!5 

0 Artificial SolUS 2.70335 7.98000 6.78801 8.32666 7.09000 

100 6.06999 5.05684 6.40199 4.81399 5.26601 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artlflcial Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

100 71 .45 55.74 60.97 51.644 67.92 

-68-
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CETIS Analysis Detail 
j 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 Conc-'Y, StaUstlc Critical 

Artlficlal SolVSedl 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 Ratio F 1.50000 

Dislrlbutlon Shapiro-Wilk W 0.75864 

Sample Link Control link 

024923-3771 02-4923-3TT1 

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 27.93o/o 

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-•!. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlftcial 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 Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltical 

Artificial Soil/Sedi 100 1.66375 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 4.135365 4.135365 1 

Error 11.95166 1.493957 8 

Total 16.0870247 5.6293229 9 

AHOVA Assumptions 

Al1rlbUta 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 

CrHlcal P-Valua 

23.15450 0.01009 

0.01606 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 2 of 9 

15 May--061 :51 PM 

00-9297-1693/BG156601 ps 

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 Disbibulion 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Arllftclal 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 Valiance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedl 100 2.26202 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 

Between 92.82178 92.82178 1 

Error 145.1271 18.14089 8 

Total 237.948883 110.96267 9 

AHOVA Aa&umpttons 

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-Vatue MSD 

0.0268 5.00918 

F Statistic P-Value 

5.12 0.05355 

Critical P-Value 

23.15450 0.49566 

0.05284 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061 :51 PM 

01-4184-2571/BG156601ps 

CH2M HIii 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) 

NorrSignificant Effect 

Decision(D.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 
l Plant Chronic test 

Endpoint Analysts Type 
AG Average Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-'r'o Statistic Critical 

Artificial Soil/Sedi 100 0.32514 1.85955 

AMOVATable 

Source Sum of Squares Mean Square DF 
Between 7.873582 7.873582 1 

Error 595.8298 74.47873 8 

Total. 603.703416 82.352311 9 

AMOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.73128 

Dislribulion Shapiro-Wilk W 0.96823 

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

Zeta NOEL LOEL 

100 >100 

P•Value MSD 
0.3767 10.1497 

F Statistic P-Value 
0.11 0.75342 

Crlllcal P-Value 
23.15450 0.60798 

0.87396 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

15 May-06 1 :51 PM 

06-0316-2632/BG 156601 ps 

CH2M Hill I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 34.28% 

Decision(0.05) 

Non-Significant Effect 

Decision (0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Nomial 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 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 Transform 

Equal Variance l Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 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--3TT1 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.7652 0.57382 

F StatJsUc 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 
08-1965-4440/BG156601ps 

CH2M HIii I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.48% 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data S umrnary Original Data Transfonned Data 

Conc-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 227400 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 TW<>-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-'/4 Statistic Critical 

Artificial Soil/Sedi · 100 3.16446 1.65955 

ANOVA Table 

Source Sum of Squarff Mean Square OF 

Between 199.5111 199.5111 1 

Error 159.3684 19.92356 6 

Total 358.899551 219.43466 9 

ANOVA Assumptions 

Attrtbute THI 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 

Crillcal P-Value 

23.15450 0.18299 

0.66636 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-061 :51 PM 

07-8046-6898/BG156601 ps 

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(o.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 12.293 9.6 16.667 2.7271 
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CETIS Analysis Detail 
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 Critlcal 

Artlficial Soll/Sedi 100 0.38989 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

Distrlbutlon Shapiro-WIik w 0.87175 

Sample Link Control Link 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3534 15.0911 

' 

F Statistic P-Valua 
0.15 0.70679 

Critical P-Value 

23.15450 O.TT245 

0.10478 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page7 of 9 

15 May-061:51 PM 

13-3311-8140/BG156601ps 

CH2M HIii 

Version 
15 May-06 1 :51 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 N/A 40.92% 

Oacision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Dacision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Origlnal Data Transformed Data 

Conc-".4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artlfidal 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 Conc.o/. Statistic Crltlcal 

Artificial SolVSedl 100 0.99861 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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: 

Analysls: 

Date Analyzed 

Page 8 of 9 

15 May-061 :51 PM 

19-0102-5163/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 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlftcial Soll/S 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 Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 0.44572 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 

Between 60.97949 60.97949 1 

Em:ir 2455.527 306.9409 8 

Total 2516.50683 367.92041 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.06740 

Dlstr1button Shapiro-WIik W 0.83722 

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

Zeta NOEL LOEL 

100 >100 

P•Value MS0 

0.3338 20.6046 

F Statistic P-Value 

020 0.66761 

Cr!Ucal P-Value 

23.15450 0.06761 

0.04087 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 9 of 9 

15 May-06 1 :51 PM 

00-5708-4133/BG156601ps 

CH2M HIii I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 30.99% 

Daclslon(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 

0 Artificial So11/S 5 66.484 
100 5 61.545 
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Page 1 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

Plant Chronic test CH2M HIii 

Test No: 12-27~859 Te5t Type: Plant Chronic test Duration: 33d Oh 

Start Date: 05 Apr-06 Protocol: . ASTM E19~2 (2002) Species: Poa sandbergii 

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

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

Comments: BG1566-02 

Sample No: 06-7557-8523 Code: B1566-02 Client: 

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

Receive Date: Source: Hanford 

Sample Age: 9d Oh Station: 

Comments: J11JB7 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

07-304~9835 % Germination 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 Awrage Height < 100 100 NIA 23.91% Equal Variance t Two-Sample 

06-1776-490!5 AG Average Wet Wt < 100 100 NIA 32.62% Equal Variance t Two-Sample 

10-9034-6985 Root Average Dry Wt 100 > 100 N/A 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 Wet Wt. 100 > 100 N/A 41.70% Equal Variance t Two-Sample 

0&-9688-5993 Total Average Biomass Dry 100 > 100 N/A 34.99% Equal Variance t Two-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 

"I. Gennlnatlon Summary 

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

0 Artificial SoiUS 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-% Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial SoiUS 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•"• Control Type 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 8.6860 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 SoiVS 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 Artiflcial Soil/S 5 21 .227 13.333 29 2.546 5.693 26.82°k 

100 5 12.12 9 13.2 0.7864 1.7584 14.51°k 

Root Average Wet Wt. Summary 

Cone-0/o Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial SoiVS 5 36.878 13.317 46.99 6.1616 13.778 37.36°k 

100 5 28.494 10.788 41 .766 5.5165 12.335 43.29o/o 

Total Average Biomass DryWt. Summary 

Cone-•;. Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial SoiVS 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 38.15% 

Total Average Biomass Wet Wt. Summary 

Cone-% 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 66.458 8.3444 18.659 39.64% 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: 3--
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rap2 

0 Artificial Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average DryWL Detail 

Conc-o/e Control Type Rep1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 3.94199 2.60798 

AG Average Height Detail 

Conc-0!. Control Type Rep1 Rep2 

0 Artificial Soll/S 20.3333 16.8 

100 13 9.8 

AG Average Wet wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artlfl cl al $011/S 12.8333 36.8260 

100 22.464 16.158 

Root Average Dry Wt. Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.88400 1.09600 

Root Average Length Detail 

Conc-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 13 12.6 

Root Average Wet Wt. Detall 

Cone-•!. Control Type Rap1 Rep2 

0 Artificial Soll/S 13.3167 45.2540 

100 36.6960 21 .8880 

Total Average Biomass Dry Wt. Detail 

Cone•"!. Control Type Rep1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 5.82599 3.70398 

Total Average Biomass Wet Wt. Detail 

Cone--% Control Type Rep1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

100 59.16 38.046 

000-092-101-1 

Rep3 
1.00000 
1.00000 

Rep3 

5.26000 

1.35000 

Rep3 
15.2 
7.4 

Rep3 
31 .748 

8.66602 

Rep3 
1.52800 

0.65400 

Rep3 

20 

9 

Rep3 

36.3420 

10.788 

Rap3 
6.78801 

2.00400 

Rep3 
68.0900 

19.4540 

Rap4 Rep5 
0.60000 1.00000 
1.00000 1.00000 

Rep4 Raps 
6.26333 5.17000 

4.01200 3.43600 

Rep4 Rep5 
27 15.4 

12.6 11 

Rep4 Reps 

35.78 30.84 

24.688 20.8920 

Rep4 Raps 
2.06331 1.92001 

.. 1.71799 1.48201 

Rep4 Rep5 

29 20.4 

132 12.8 

Rep4 Rep5 

46.99 42.488 

41.768 31.3280 

Rep4 Rep5 
8.32666 7.09000 

5.73000 4.91799 

Rep4 Rep5 
82.77 73.328 

66.456 52.22 

CETIS™ v1.1 .2revl 

Report Data: 

Test Link: 

Analyst 7r--

Page 3 of 3 

15 May-061:56 PM 

05-4012-6287 /BG156602ps 
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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 DF 

Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVA 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 0.1 4111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 1 of 9 

15 May-061 :$ PM 

07-3049-9835/BG 156602ps 

CH2M HIii I 
Version 

15 May-061 :55 .PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 20.96% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/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-'J'o statistic Critical 

Artificial Soil/Sedl 100 2.08754 1.85955 

ANOVATabla 

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 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 2.31238 

Distribution Shapiro-Wilk W 0.84486 

Sample Link Control Link 

0S-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 Data: 

Analysis: 

Data Analyzed 

Page 2 of 9 

15 May-06 1:56 PM 

01-6840-9449/BG156602ps 

CH2M Hill I 
Version 

15 May-OS 1 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 33.96% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Oisbibution 

Data Summary Orlglnal Data Transformed Data 

Conc-•.4 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 Transfonn 
Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0/o Statistic CrlUcal 

Artificial Soll/Sedl 100 3.36079 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 167.5538 167.5538 1 

EITOI" 118.6756 14.83444 8 

Total 286.229324 182.38822 9 

ANOVA Assumptions 

Attribute Tut Statistic 
Variances Variance Ratio F 4.74088 

Dislr1bullon Shapiro-Wilk W 0.88876 

Sample link Control Link 

05-4012-6287 05-4012-6287 

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 Date: 

Analysis: 

Date 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 Dlsbibution 

Data Summary Original Data Transformed Data 

Conc-o/. Control Type Count Mean Minimum Maximum SD Mean Minimum MaxJm1.1m 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 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet WI. Comparfson 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"• Statistic Critical 

Artlfi clal Soil/Sedi 100 2.12393 1.85955 

~OVA Table 

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 

~OVA Assumptions 

Attribute Test StaUstic 

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 4 of 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 

NIA 32.62% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 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 WI. 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 0.73477 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 AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 1.35685 

Dlslrlbutlon Shapiro-WIik W 0.87393 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2417 0.63371 

F StatlsUc P-Value 

0.54 0.48346 

Critical P-Value 

23.15450 0.77462 

0.11105 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 5 of 9 

15 May-061 :56 PM 

10-9034-6985/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 39.19% 

Oecision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DlslrlbuUon 

Data Summary Original Data Transformed Data 

Conc-•1. 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 I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-o/, Statistic CrlUcal 

Artificial Soll/Sedl 100 3.41756 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 207.3284 207.3284 1 

Error 142.0089 17.75111 8 

Total 349.337341 225.07956 9 

ANOVA Assumptions 

Attribute THt Statistic 

Variances Variance Ratio F 10.48196 

Dlslr1bullon 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: 

Analysls: 

Date Analyzed 

Page 6 of 9 

15 May-061:56 PM 

10-584&-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 

Nonnal Disbibulion 

Data Summary Original Data Transformed Data 

Conc-•t. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 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 Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlncial Soll/Sedl 100 1.01382 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.24753 

Dislr1bullon Shapl~Wllk W 0.87920 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Vatue MSD 

0.1702 15.379 

F StatlsUc P-Value 

1.03 0.34035 

CriUcal P-Value 

23.15450 0.83546 

0.12775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 1:56 PM 
07-1319-0997/BG156602ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSO 

1 NIA 41 .70% 

Decision(0.05) 

Non-Significant Effect 

Decision(9.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DisbibuHon 

Data Summary Ortglnal Data Transformed Data 

Conc-0.4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial SolVS 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 Tv«>-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arlificial Soil/Sedl 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 Shapl~WilkW 0.84141 

Sample Link Control Unk 

05-4012-6287 05-4012-6267 

Zeta =r:;EL LOEL 
11100 >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 

Page8of 9 

15 May-OS 1 :56 PM 

06-9688-5993/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 

Decislon(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 Arlificial 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 Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 1.4518 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 9-'2.4918 942.4918 1 

Error 3577.302 447.1627 8 

Total 4519.79327 1389.6544 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.56883 

Distribulon 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 
2.1 1 0.18462 

Critical P-Value 

23.15450 0.67328 

0.06847 

Comparisons : 

Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 1 :56 PM 

10-6936-9311/BG156602ps 

CH2M Hill I 
Version 

15 May-08 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 37.41% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artillclal Soll/$ 5 66.484 26.15 82.77 23.370 

100 5 47.067 19.454 66.456 18.659 
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BLUEGRASS GROWTH TEST 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 06-9018-76B1 Test Type: 

Start Date: 05 Apr-06 Protocol: 

Ending Dale: OB 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 Wei Wt 100 

044976-7362 Total Average Biomass Dry 100 

01-2756-4511 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 

ASTM E1963-02 (2002) 

B1566-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

> 100 N/A 

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

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

15 May-06 2:01 PM 

11-7211-8663/BG156603ps Test Link: 

CH2M HIii I 
Duration: 33d Oh 

Species: Poa sandbergil 

Source: 

Client: 
Project: 

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

52.20% Equal Variance I T~mple 

142.17o/o Wilcoxon Rank Sum Two-Sample 

44.73% Equal Variance I Two-Sample 

72.74% Equal Variance t Two-Sample 

111.63°.4 Wilcoxon Rank Sum Two-Sample 

62.15% Equal Variance I Two-Sample 

55.73% Equal Variance I Two-Sample 

54.13°.4 Equal Variance t Two-Sample 
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Page2 of 3 

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

Test Link: 11-7211-8663/BG156603ps 

¾ Genninatlon Summary 

Conc-0/o 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 0.84000 0.20000 1.00000 0.16000 o.35m 42.59°-' 

AG Average Dry Wt. Summary 

Cone-"-' Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artiflcial SoiUS 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 I 5 4.24840 2.12800 8.51001 1.16886 2.61365 61.52°-' 

AG Average Height Summary 

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

0 Artificial SoiUS 5 18.947 15.2 27 2.2136 4.9498 26.13% 

100 5 25.88 8.6 83 14.315 32.009 123.68 

AG Average Wet Wt. Summary 

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

0 Artificial SoiUS 5 29.605 12.833 36.826 4.3456 9.717 32.82% 

100 5 23.626 11.160 43.06 5.6416 12.615 53.39% 

Root Average Dry Wt. Summary 

Cone-% ControlType Reps Mean Minimum Maximum SE SD CV 

0 Artificial SoiUS 5 1.61720 0.64667 2.06331 0.25857 0.57819 , 35.75% 

100 5 2.03640 0.94800 3.45001 0.57735 1.29098 63.40% 

Root Average Length Summary 

Conc-•t. Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial SoiUS 5 21 .227 13.333 29 2.546 5.693 26.82% 

100 5 23.2 8.2 73 12.485 27.918 120.34 

Root Average Wet Wt. Summary 

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

0 Artificial SoiUS 5 36.878 13.317 46.99 6.1616 13.778 37.36% 

100 5 32.477 11 .544 70.600 10.675 23.871 73.50% 

Total Average Biomass Dry Wt. Summary 

Conc-•t. Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoiUS 5 6.5776 2.7033 8.3267 1.0085 2.2551 34.29% 

100 5 6.2848 3.0760 11.960 1.6937 3.7873 60.26% 

Total Average Biomass Wet Wt. Summary 

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

0 Artificial SoiUS 5 66.484 26.150 62.n 10.452 23.370 35.15% 

100 5 56.103 22.704 113.66 16.289 36.423 64.92% 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: V'--
-93 -

Approval:. __ _ 



CETIS Test Summary 
o/o Germ I nation Detail 

Cone-% Control Type Rap1 Rep2· 

0 Artificial Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AfJ Average Dry wt. Detail 

Cone-% Control Type Rap 1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 3.26001 2.12800 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Ar!lfidal Soll/S 20.3333 16.8 

100 12.6 8.6 

AG Average Wet wt. Detail 

Cone-Ve Control Type Rep1 Rep2 

0 Ar!lfidal Soll/S 12.8333 36.8260 

100 20.1080 11.1600 

Root Average Dry Wt. Detail 

Cone•% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.19199 0.94800 

Root Average Length Detail 

Cone-o/e Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 11.8 8.2 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artillcial Soil/S 13.3167 45.2540 

100 21.1280 11.544 

Total Average Biomass Dry Wt. Detail 

Conc••A Control Type Rap 1 Rep2 

0 Artificial Soi/S 2.70335 7.98000 

100 4.45200 3.07600 

Total Average Biomass Wet Wt. Detail 

Conc-•,4 Control Type Rep1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

1QO 41 .2360 22.7040 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

5.26000 

4.90200 

Rep3 

15.2 

14.6 

Rep3 
31.748 

28.4260 

Rep3 
1.52800 

3.44401 

Rep 3 
20 

13.6 

Rep3 
36.3420 

40.554 

Rep3 
6.78801 

8.34601 

Rep3 
68.0900 

68.98 

Rep4 Rep5 
0.60000 1.00000 
0.20000 1.00000 

Rep4 Reps 

6.26333 5.17000 

8.5J001 2.44199 

Rep4 Rep!! 
27 15.4 

83 10.6 

Rep4 Rep5 
35.78 30.84 

43.06 15.3760 

Rep4 Rep5 
2.06331 1.92001 

3.45001 1.14800 

Rep4 Rep5 
29 20.4 

73 9.4 

Rap4 Reps 
46.99 42.488 
70.6000 18.56 

Rep4 Rep5 
8.32666 7.09000 

11.9600 3.58999 

Rep4 Rep5 
82.TT 73.328 

113.66 33.936 

CETISTM v1 .1.2revl 

Report Date: 
Teet Link: 

Analyst: ?,-

Page 3 of 3 

15 May-06 2:01 PM 
11-7211-8663/BG 156603ps 
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CETIS Analysis Detail 
Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

W ilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlliclal SoiUSedl 100 29 

ANOI/ATabla 

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 

Dislr1bution Shapiro-Wilk W 0.65938 

Sample Link Control Link 

11 -721 H3663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 3 

F Statistic P-Value 

0.00 0.97281 

Crltlcal P-Value 

23.15450 0.40516 

0.00028 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-06 2:01 PM 

15-4902-95081BG156603ps 

CH2M Hill 

Date Analyzed Version 

15 May-062:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 41 ,ggo.4 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Vartances 

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 5.20000 2.50000 7.00000 2.46475 

100 5 0.84000 0.20000 1.00000 0.35777 5.80000 1.00000 7.00000 2.68328 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wl Compartson 

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 4.847388 8 

Total 40.0464520 6.1147375 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 2.38550 

Distribution Shapiro-WIik 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 

Crltlcal 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/BG156603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETISv1 . 1.2 

Toxic Untts 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 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 120.1na 120.1na 1 

Error 4196.372 524.5464 8 
Total 4316.54936 644.72423 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo F 41.81857 

Distribution Shapiro-Wilk W 0.71129 

Sample Link Control Link 

11-7211-8663 11-7211-,C!663 

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: 

Report Date: 

Analysis: 

Page 3of 9 

15 May-06 2:01 PM 

16-2999-4225/BG156603ps 

CH2M HIii I 
Date Analyzed Version 
15 May-06 2:01 PM CET1Sv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 142.17% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 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 
Plant Chronic test 

Endpoint Analysis Type 

AG Average Wei WI. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransrorroed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soi 1/Sedl 100 0.83967 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 89.38481 89.38481 1 

Error 1014.24 126.78 8 

Total 1103.6245 216.16477 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.68545 

Distribution Shapiro-WIik W 0.97199 

SampleUnk Control Link 

11-721 1-8663 11-7211-866.3 

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: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 _May--06 2:01 PM 
14-341~893/BG156603ps 

CH2M Hill 

Version 
15 May-06 2:01 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 44.73% 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.05} 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Disb'ibution 

Data Summary Original Data Transformed Data 

Cone-% 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 23.626 11 .160 43.06 12.615 
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CETIS Analysis Detail 
I Plant Chronic hist 

Endpoint Analysis Type 

Root Average Dry WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Crlllcal 

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 

Vartances Variance Ra!Jo F 4.9!!547 

Distribution Shapiro-Wilk W 0.88496 

Sample Link Control Link 

11-7211-8663. 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Valua MSD 

0.7369 1.17636 

F Statistic P-Value 

0.44 0.52617 

Critical P-Value 

23.15450 0.14882 

0.14!!71 

Comparisons: 

Report Data: 
Analysis: 

Data Analyzed 

Page 5 of 9 

15 May-06 2:01 PM 

09-0554-6174/BG156603ps 

CH2M HIii I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSO 

1 NIA 72.74% 

Daclsion(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-•!. ControlType Count Mean Minimum Maximum so Mean Minimum Maximum SD 

0 Artificial SoiUS 5 1.61720 0.64667 2.06331 0.57!!19 

100 5 2.03640 0.94!!00 3.45001 1.29098 : 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Conc-•,4 Statistic CrlUcal 

Artificial Soil/Seel 100 21 

~VATable 

Source Sum of Squares Mean Square DF 

Between 9.735111 9.735111 1 
Error 3247.241 405.9051 8 

Total 3256.97608 415.64023 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo 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 
0.1 111 0 

F Statistic P-Value 

0.02 0.88076 

Critical P-Value 

23.15450 0.00931 

0.00178 

Comparisons: 

Report Date: 

Analysls: 

Page 6of 9 

15 May-06 2:01 PM 

15-4360-3201/BG156603ps 

CH2M HIii I 
Date Analyzed Version 
15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 111.63% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Unequal Variances 

Non-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 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 Transfonn 

Equal V_arfance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0/o Statistic Critical 

Artificial SoiVSedl 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 

Distribution Shapiro-WIik W 0.92487 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 
100 >100 

P-Vatue 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 

Nonna! Disb1bullon 

Data Summary Orlglnal Data Transformed Data 

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

0 ArtJHclal SoiVS 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 T~ample C>T Untransformed 

Group Comparisons 

Control vs Conc-'/4 StatlsUc Critical 

Artlficial Soil/Sedi 100 0.14854 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Bel\wen 0.2143312 0.214331 1 
Error 77.71687 9.714608 6 

Total 77 .9311967 9.9269394 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.62040 

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-Value 

0.02 0.68560 

Crltlcal P-Value 

23.15450 0.33935 

0.62111 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:01 PM 

04-4976-7362/BG156603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 NIA 55.73% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS 5 6.57761 2.70335 6.32666 2.25514 

100 5 6.26460 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 Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/e Statistic Crltlcal 

Artificial Soil/Sedi 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 

11-7211-8663 11 -7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3032 35.989 

F Statistic P-Value 

0.29 0.60630 

Critical P•Value 

23.15450 0.41109 

0.63064 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-062:01 PM 

01-2756-4511/BG156603ps 

CH2M HIii I 
Version 

15 May-062:01 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 Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/5 5 66.484 26.15 82.77 23.370 

100 5 56.103 22.704 113.66 36.423 
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Page 1 of 3 

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

Test Link: 09-5382-7322/BG156804ps 

I Plant Chronic test CH2M HIii I 
Test No: 20-3747-5618 Test Type: Plant Chronic lest Duration: 33d Oh 
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Pea sandbergii 

Ending Date: 08 May-06 D11 Water: Source: 

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

Comments: BG1566-04 

Sample No: 11-8681-3426 Code: B1566-04 Client: 

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

Receive Date: Source: Hanford 

Sample Age: 24h Station: 

Comments: J11JH6 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

10-4296-6091 •,4 Germination 100 > 100 NIA 20.96°,.(, Equal Variance t Two-Sample 

06-567~2370 AG Average Dry Wt. 100 > 100 NIA 39.71% WIicoxon Rank Sum Two-Sample 

18-8985-8305 AG Average Height < 100 100 NIA 24.83% Equal Variance t Two-Sample 

09-3523-9846 AG Average Wet Wt. 100 > 100 NIA 37.50% Equal Variance t Two-Sample 

11-7626-6043 Root Average Dry Wt. 100 > 100 NIA 54.49% Equal Variance t Two-Sample 

04-8151-0611 Root Average Length < 100 100 NIA 24.22% Equal Variance t Two-Sample 

09-2915-6004 Root Average Wet Wt. 100 > 100 NIA 48.66o/o Equal Variance t Two-Sample 

14-6816-4113 Total Average Biomass Dry 100 > 100 NIA 42.74% Equal Variance t Two-Sample 

08-0482-5495 Total Average Biomass Wet 100 > 100 NIA 43.45% Equal Variance t Two-Sample 

-105-
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Page 2 of 3 

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

Test Link: 09-5362-7322/BG156604ps 

% Germination Summary 

Conc-•k Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soll/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 

Conc-o/, Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoiVS 5 4.96040 2.05666 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 

Conc-'k Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial 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% 

Ni Average Wet Wt. Summary 

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

0 Artificial SoiVS 5 29.605 12.833 36.826 4.3456 9.717 32.82% 
100 5 24.881 10.352 34.758 4.0937 9.1538 36.79o/o 

Root Average Dry Wt. Summary 

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

0 Artlficial SoJI/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 

Conc-o/, 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 11.16 7 13 1.0778 2.41 21.59% 

Root Average Wet Wt. Summary 

Conc-0/4 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% 
100 5 30.844 4.5140 48.884 7.4266 16.606 53.84% 

Total Average Biomass Dry Wt. Summary 

Conc-0/4 Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial SoiVS 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 so CV 
0 Artificial SoiVS 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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CETIS Test Summary 
-;. Germination Detail 

Cone-•/• Control Type Rep1 Rap2 

0 Artificial SoiUS 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-•-', Control Type Rep 1 Rep2 

0 Artificial SoiUS 2.05668 6.05200 

100 4.14000 1.17200 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 12.4 9.2 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 23.932 10.352 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiUS 0.64667 1.92800 

100 1.57800 0.34401 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlfi clal Soll/S 13.3333 23.4 

100 11 .4 7 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0. Artificial Soil/S 13.3167 45.2540 

100 32.718 4.51401 

Total Average Biomass Dry Wl Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 5.71799 1.51602 

Total Average Biomass Wat Wt. Datall 

Cone-% Control Type Rap1 Rap2 

0 Artificial Soll/S 26.1500 82.0800 
100 56.65 14.8660 

000-092-101-1 

Rep3 
1.00000 
1.00000 

Rep3 

5.26000 

4.69401 

Rep 3 

15.2 
15 

Rep3 
31 .748 
29.91 

Rep3 
1.52800 
1.84399 

Rep3 

20 
11.8 

Rep3 

36.3420 
39.542 

Rep3 

6.78801 

6.53799 

Rap3 
68.0900 
69.4520 

Rep4 Reps 
0.60000 1.00000 
1.00000 1.00000 

Rep4 Reps 
6.26333 5.17000 
4.18001 5.57001 

Rep4 Reps 

27 15.4 
12 16.2 

Rep4 Reps 
35.78 30.84 
25.4520 34.7580 

Rep4 Rep5 
2.06331 1.92001 
1.46000 2.82400 

Rep4 Reps 

29 20.4 
12.6 13 

Rep4 Raps 
46.99 42.488 

28.564 48.8840 

Rep4 Reps 

8.32666 7.09000 

5.63999 8.39399 

Rep4 Rep5 
82.77 73.328 
54.016 83.6420 

CET!S111 v1 .1.2ravl 

Report Data: 

Test Link: 

Analyst: &---
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09-5382-7322/BG156604ps 

-107 -
Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficial 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 

ANOVA Assumptions 

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 

10-429EK>091/BG156804ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic UnHs ChV PMSD 

1 N/A 20.96% . 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declalon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.84000 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 Analysis Type 
AG Average Dry WI. Companson 

Method Alt H Data Transform 

Wilcoxon Rank Sum TwerSample C>T Rank 

Group Comparisons 

Control vs Conc-0/o Statistic Critical 
Artificial SoiVSedi 100 21 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 

Oisllibulion Shapiro-WIik W 0.78590 

Sample Link Control Link 

0~5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.1111 0 

F Statistic P-Value 
0.91 0.36860 

CrlUcal P-Value 

23.15450 0.96857 

0.00977 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

15 May-06 2:09 PM 

0&-5675-2370/BG156604pa 

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-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal Dlsllibulion 

Data Summary Original Data Transformed Data 

Conc-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 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 Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.36611 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 89.60044 89.60044 1 

Error 128.0356 16.00444 8 

Total 217.635994 105.60489 9 

ANOI/A 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 

1~8985-8305/BG156604ps 

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(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlsbibution 

Data Summary Ortglnal Data Transformed Data 

Conc-0.4 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 Analysis Type 

AG Average Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Crttlcal 

Artificial Soil/Sedi 100 0.79139 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 55.80611 55.80611 1 

Error 712.8447 89.10558 8 

Tolal 768.650776 144.91169 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12685 

Oisbibullon 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 .1017 

F Statistic P-Value 

0.63 0.45154 

Crltlcal P-Value 

23.15450 0.91064 

0.05178 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

15 May-06 2:09 PM 

09-3523-9846/BG 156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic 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 Orlglnal Data Transformed Data 

Cone-% 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 9.1538 
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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 Vartance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-•t. Statistic Critical 

Artificial Soll/Sedl 100 0.01519 1.85955 

AHCNATable 

Source Sum of Squares Mean Square OF 

Between 0.0001296 0.00013 1 

Error 4.492009 0.561501 8 

Total 4.49213825 0.5616306 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35927 

Dlslr1bullon Shapiro-Wilk W 0.93228 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
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 Sot 9 

15 May-06 2:09 PM 

11-7626-6043/BG156604ps 

CH2M HIii 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 

Oeclslon(0.05) 

Non-Significant Effect 

Oeclslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 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 Analysis Type 

Root Average Length Comparison 1 

Method Alt H Data Transform 

Equal Variance t T\\0-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StatlsUc Crltlcal 

Artificial SoiUSedl 100 3.64112 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 253.3445 253.3445 1 

'Error 152.8729 19.10911 8 

Total 406.217346 . 272.45356 9 

ANOVA Assumptions 

Attribute Test StaUsUc 

Variances Variance Ratio F 5.58027 

Distribution Shapiro-Wilk W 0.94563 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Z~L LOEL 

II <100 100 

P-Value MSC 
0.0033 5.14112 

F Statistic P-Value 
13.26 0.00658 

Critical P-Value 

23.15450 0.12453 

0.61720 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:09 PM 

04-8151-0611/BG156604ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
NIA 24.22% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiUS 5 21.227 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 Wei Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StaUstlc Crlllcal 

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 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45274 

Distribution Shapiro-Wilk W 0.86473 

Sample Link Control Unk 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

· P•Value MSD 
0.2746 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 

0~291!'r6004/BG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISV1 .1.2 

Toxic Units ChV PMSD 

1 NIA 48.66% 

Dacislon(0.05) 

Non-Significant Effect 

Dacision(0.05) 

Non-Slgnlncant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Dlsbibulion 

Data Summary Original Data Transformed Data 

Cone•"'• Control Type Count Mean Minimum Maxlmwn SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 36.878 13.317 46.99 13.778 

100 5 30.844 4.5140 48.884 16.606 
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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 Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Crltlcal 

Artificial SoiUSedi 100 0.67228 1.85955 

ANCNATabla 

Source Sum of Squares Mean Square OF 

Between 2.58272 2.58272 1 

Error 45.71575 5.714468 8 

Total 48.2984681 8.2971888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.24729 

Distribution Shapiro-Wilk W 0.83879 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2602 2.81142 

F statistic P-Valua 

0.45 0.52034 

Critical P-Value 

23.15450 0.83561 

0.04267 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page B of 9 

15 May-06 2:09 PM 

14-6818-4113/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 42.74% 

Decision(0.05) 

Non-Slgniflcant Effect 

Oacision(0.05) 

Non-Significant Effect 

Oeclslon(0.01) 

Equal Variances 

Normal Distributioo 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 5 6.5TT61 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 
Tolal 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 Soii/Sedl 100 0.6926 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 289.3578 289.3578 1 

Erra- 4825.742 603.2178 8 

Total 5115.09998 892,57556 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.20886 

Distribution Shapiro-Wilk W 0.83756 

Sample Link Control Unk 

0S-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 

23.15450 0.85859 

0.04125 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May--06 2:09 PM 
08--0482-5495/BG158604ps 

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 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DlstrlbuUon 

Data Summary Original Data Transformed Data 

Cone-•/. 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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Page 1 of 3 

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

Test Link: 02-643!>-3225/BG158605ps 

I Plant Chronic test CH2M Hill I 
Test No: 10-9161-4520 Test Type: Plant Chronic test Duration: 33d Oh 

Start Date: 05Apr-06 Protocol: ASTM E 1963-02 (2002) Species: Pea sandbergii 

Ending Date: 08 May-OS D11 Water: Source: 

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

Comments: BG1566-0S 

Sample No: 14-5469-5117 Code: B1566-05 Client: 

Sample Date: 04 Apr--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 

06-9816-50S9 AG Average Dry Wt. 100 > 100 NIA 33.30% Equal Var1ance 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 WL 100 > 100 NIA 32.37% Equal Var1ance t Two-Sample 

11-758!>-1124 Root Average Dry Wt. 100 > 100 NIA 35.66% Equal Variance t Two-Sample 

08-2382-5640 Root Average Length 100 > 100 NIA 31 .no/o Equal Variance I Two-Sample 

0~355-0816 Root Average Wet Wt. 100 > 100 NIA 36.45°k Equal Variance I Two-Sample 

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

0!>-509 t>-3625 Total Average Biomass Wet 100 > 100 NIA 34.13% Equal Variance t Two-Sample 

000-092-101-1 CETIS""" v1 .1.2revl Analyst: 1!v -118-
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Page 2 of 3 

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

Test Link: 02-6435-3225/BG156605ps 

% Germination Summary 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09796 0.21909 26.08% 

100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44% 

AG Average Dry Wt. Summary 

Cone-•.(, 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 3.76653 2.32200 4.96667 0.46535 1.04056 27.63°.(, 

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 14.6 12.2 21 1.6553 3.7014 25.35°.(, 

AG Average Wet wt Summary 

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

0 Artificial SoiUS 5 29.605 12.833 36.826 4.3456 9.717 32.82°4 

100 5 23.145 14.014 29.797 2.TT17 6.1977 26.76% 

Root Average Dry Wt. Summary 

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

0 Artificial Soil/S 5 1.6172.0 0.64667 2.06331 0.25857 0.57819 35.75% 

100 5 1.65493 1.05601 2.03398 0.17121 0.38285 23.13% 

Root Average Length Summary 

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

0 Ar1llielai Soll/S 5 21 .227 13.333 29 2.546 5.693 26.82% 

100 5 16.667 · 10.8 26.333 2.5826 5.7748 34.65% 

Root Average Wet Wl Summary 

Conc-•.4 Control Type Reps Mean Minimum Maximum SE SD CV 

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

100 5 31 .738 20.338 41 .842 3.7804 8.4532 26.63% 

Total Average Bloman Dry Wt Summary 

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

0 Artificial SoiUS 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29% 

100 5 5.42147 3.37800 6.75334 0.62011 1.38660 25.58°4 

Total Average Biomass Wet Wt. Summary 

Cone-•.(, Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial SoiVS 5 66.464 26.150 82.77 10.452 23.370 35.15% 

100 5 54.883 34.352 66,816 6.2951 14.076 25.65°.(, 

-119-
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CETIS Test Summary 
0/4 Germination Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 2.32200 3.90800 

AG Average Height Detall 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 12.2 12.8 

AG Average Wet Wt. Detail 

Conc-".4 Control Type Rep 1 Rep2 

0 Artiflcial Soil/S 12.8333 36.8260 

100 14.0140 24.974 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soll/S 0.64667 1.92600 

100 1.05601 1.87601 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artiflclal Soll/$ 13.3333 23.4 

100 10.8 15.4 

Root Average Wet Wt. Detail 

Cone-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 . 

100 20.3360 41.6420 

Total Average Biomass Dry Wt. Detail 

Cone-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/$ 2.70335 7.98000 

100 3.37800 5.76400 

Total Average Biomass Wet Wt. Detail 

Conc-0/4 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 
31.746 

20.116 

Rep3 
1.52600 

1.52201 

Rep3 
20 

14.8 

Rep3 
36.3420 

26.3220 

Rep3 
6.78801 

4.71603 

Rep3 
68.0900 

46.4400 

Rep4 Reps 

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 RepS 
35.78 30.64 

26.622 29.7967 

Rep4 Rep5 
2.06331 1.92001 

2.03398 1.76666 

Rep4 Rep 5 
29 20.4 

16 26.3333 

Rep4 Reps 
46.99 42.468 

34.114 36.0733 

Rep4 Reps 
8.32666 7.09000 

6.47598 6.75334 

Rep4 Rep5 
82.77 73.326 

60.936 65.87 

CETISTII v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: .b-" 

Page 3 of 3 

15 May-06 2:15 PM 

02-6435-3225/BG 156605ps 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

Wlla>xon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-'!. 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 Ratio 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 nes 

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(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Orlglnal Data Transfonned 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 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 1.34382 · 1.85955 

ANOVATable 

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 

ANOV 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 
0.1079 1.65205 

F Statistic P-Value 
1.81 0.21587 

Crltlcal P-Value 

23.15450 0.36905 

0.10441 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 2of 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/e Control Type Count Mean Minimum Maximum SD Mean . Minimum Maximum SD 
o Artificial Soll/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 Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/e Statistic Crltlcal 

Artificial Soil/Sedi 100 1.57255 1.85955 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.78839 

Distribution Shapiro-WIik W 0.81182 

Sample Link Control Link 

02-643~225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
o.on2 5.13995 

F StatisUc P-Value 
2.47 0.15447 

Crttlcal 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-Slgn!Hcant Effect 

Declslon(0.01) 
Equal Variances 

Normal Olsb1bulion 

Data Summary Original Data Transformed Data 

Conc-•/4 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 Transfonn 

Equal Variance l Two-Sample C>T Unlransfomied 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.25344 1.85955 

.ANOV A Table 

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 

Page4of 9 

15 May-06 2:15 PM 

12-4163-3516/BG156605ps 

CH2M HIii I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic UnHs ChV PMSD 

1 NIA 32.37% 

Deelslon(0.05} 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nom,al 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 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 Conc-o/. Statistic CriUcal 

Artlficfal Soll/Sedl 100 -0.1217 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 Ratio. 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 staUstlc P-Value 

0.01 0.90615 

Critical P-Value 

23.15450 0.44417 

0.06397 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 or 9 

15 May-06 2:15 PM 

11-7585-1124/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 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artillclal SolllS 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 t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 1.2574 1.85955 

~OVA Table 

Source Sum of Squares Mean Square OF 
Between 51.984 51 .984 1 

Error 263.0364 32.87955 8 

Total 315.020439 84.863556 9 

~OVA Assumptions 

Attrlbu1e Test Statistic 

VartcW1ces Variance Ratio F 1.02896 

Distrlbullon Shapiro-WIik W 0.91541 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Valua MSD 

0.1220 6.74373 

F Statistic P-Value 

1.58 0.24407 

Critical P-Value 

23.15450 0.97859 

0.32023 

Comparisons: 
Report Data: 

Analysls: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:15 PM 

06-2382-5640/BG 156605ps 

CH2M HIii I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 31 .77% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Cone•'-' Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 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 ._ .t,\nilysia Type 

Root Average Wet Wt. '- • Comparison 

Method Alt H Data Transform 

Equal Variance t T~Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ 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 1111.18549 196.69716 9 

ANOV A Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.65655 

Distribution Shapiro-Wilk W 0.87165 

Sample Link Control Link 

02-6435-3225 02-643$-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.2486 13.4424 

F Statistic P-Value 
0.51 0.49724 

Critical P-Value 
23.15450 0.36694 

0.10448 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7of 9 

15 May.OS 2:15 PM 

03-8355-0816/BG156605ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 36.45% 

Declslon(0.05) 

Non-Significant Effect 

Declaion(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transfonned Data 

Conc-o/e 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 31 .738 20.338 41.842 8.4532 
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Comparisons: Page 8 of 9 

CETIS Analysis Detail 
Report Dale: 15 May-06 2:15 PM 

Analysl s: 09-4 776-1406/BG156605ps 

I Plant Chronic test CH2M HIii I 
Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version 

Total Average Biomass Dry Wt. Comparison 02--6435-3225 02--6435-3225 15 May-06 2:15 PM CETISv1.1.2 . 
Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 33.47% 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal P•Value MSD Declslon(0.05) 

Artificial Soil/Sedl 100 0.97653 1.85955 0.1787 2.20155 Non-Significant Effect 

AHOVATable 

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

Between 3.341636 3.341636 1 0.95 0.35740 Non-Significant Effect 

Error 28.03329 3.504161 8 
Total 31 .3749232 6.8457971 9 

AHOVA Assumptions 

Attribute Test Statistic CrlUcal P-Value Declslon(0.01) 

Variances Variance Ratio F 2.64510 23.15450 0.36899 Equal Variances 

Distribution Shapiro-WIik W 0.85862 0.07350 Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 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 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method AH H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/. Statistic Critical 

Artificial SoiUSedl 100 0.95081 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 336.4471 336.4471 1 

Error 2977.274 372.1593 8 

Total 3313.72122 708.60632 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.75655 

Distribution Shapiro-Wilk W 0.83700 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1848 22.6883 

F Statistic P-Value 

0.90 0.36954 

Critical P-Value 

23.15450 0.34972 

0.04061 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 2:15 PM 
05-509~3625/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 

Decislon(0.01) 

Equal Variances 

Normal Oisbibulion 

Data Summary Orlglnal Data Transformed Data 

Conc-o/o 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 ·71J· 
!-'Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 IP•~· 1 or l 

l~~ctor Comnanv Contact Tclenhone No. Proicct Coordinator 
Price Code SL Data Turnaround . COLLOM JOAN KESSNER 375-4688 KESSNER,JH 

Pl'oicct Dcsiun11 lion Samnline Location SAFNo. 45 Days 
100 & 300 Arca Componcnl orlhe RC0RA- lncremental So 600-131 RC-OSI 

Air Qu:ility i.· : 

Ice Chest No. Field Loebook No. I COA Method of Shipment 
EL-1S96 BESRAS6S20 

Shinoed To O!Tsitc Prooertv No. Bill of Llldine/Air Bill No. 
CH2MHll.L A060151 ···· -··-· - · .. ... . . ····- - --- .. - ·· - ·· - · - .. .. - . - · - .. --- ·- · ------· .. . .. ---··· ... ___ ., . ····-------· .. ---- . . . . ... . ··- . ... .. . 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE NOIIC None 
Preservation 

Type of Container 
GIP f'/G 

Special Handling and/or Storage 
I I 

NONE No. of Container(s) -
Volume 

1000, .OOO"g 'j,, I s '•ft.'C ,"J u.18\~ 
Scc itm1(I) in So~Ploat 

SpcciAI Toleicity 

SAMPLE ANALYSIS 
1nsuvc::1ions. ASTM !!1963: 

SoilN"""'ode 
T°'""lt.y 

oc· LU -
ASTMEl172 

( 1-- 1- .> 
Sample No. Malri>t • Sample Da!e Sample Time ~fl:fj•i1:ri it~~~~;~~ .1~1~):~ -~~ ·'· t~t2~~t.,~ f ;;~=·.~-~:Ji!:-=J; l~/::( -~.\: -:_; ... .-•,:-··-

/., .• ~•i" ., '!': .. , .. 
. , ... :: ~ o.7•' •J : •• • 

~ .J i Ol)W4 SOIL I D-·31 ·0~~ 1530 X X 
.:J160W& SOIL 

~ SOIL 

~~2 SOIL 

J100\4& SOIL --
CJ{ArN 0.F PO~S.ESSJON Sign/Print Names SPECIAL INSTRUCTIONS 

Datc/Tin,e Diic/Timc BcliluiuJ1i:.'Byl~tn1)v d Fro'tl,,. Received By/Stored In 
I .J' ' A- II-I- osei~i -~~ • .(, LbJ-..__... l/ ··( - 0 ;;- IC>~. ~ --

(I) Po11icle Size (D,y Sieve}. 0422: Moisture Conlen l - 022 16: TOC • 9060; pH (Soil) · 9045: 

' --Relinquished DytRcnl)ved From 

Rclinquistu:d By/Rcn-oved From 

Relinquished Dy/Kemoved Fron, 

Relinquished 0y/Removcd From 

Relinquished lly/Reinovcd l'mm 

LABORATORY Received Uy 
SECTION 

~:,;;;-LSAMPLE Ohposol Mc1ho.J 
( I) POSITION 

-Bt-1r:tE-011 (08/29/2005) 
I 

0•1c/Tin,e Received 8yl$10ttd I" 

D•IC/Ti11,e Received By/Sroffll In 

DatclTin,e Received B)!/Stond In 

Dale/Time Received By/Srorcd In 

O>tc/Tin,e Received B)ll'SIOtcd In 

Nittogen 1,y J<jeldahl - 351.2; Almionia - 350.3: IC Anions• 300.0; Pcrccm Solids 
Dote/Tin,e 

BJS'I~ -ot /3 ' c...O -:: 
Da1c/Ti111c 

1-,c~ 

Cate/Time 

Da,c/Time 

Dote/Time 

Tille D~\C/Tlmr 

Disposed By DalCrTimo: 

.. .. 

::::::" -_:\L;t~·rt~;.~-

Matrix• 

S•$oll 
sc-s .... .. 
so,.s.,.i 
SI-SI"'-" 
W•W•cr 
O~il 
A•Aiir 

DS•Onu• Selida 

DL•DN• U'l"ido 
T•TdN• 
Wt•W-~ 
L•UCl11id 
V•V~.o,a 
x-o,i,,, 

- - - ----- - -



I 

~ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 IP•~C . ! of l 

CpUector Comp11nv Con111c! Telcnhonc No. Proiec:t Coordinator 
Price Code SL Dat.:o. Turnuound J-. COLLOM JOAN KESSNER 375-4688 KESSNER, JH 

Proicc! Dcsien11tion SamPline Location SAF.No. Air-Quality ! 45 Days 
100 & JOO Arca Component of the RCBRA - Incremental ·so PIT23 RC--051 : 

kc Chest No. Field Loebook No. I COA Method or Sbinmcnt 
EL-1596 BESRAS6520 

Shinned To Offslte PrOPCTIV No. Bill or Ladine/Air Bill No. 
CH2MHILL A060151 -~ •.. .. --. . - . . . . . . . - . • •·· - .. --- -- . .. - ··' .. ··-·· ·- · - ··· -----·. --·-· - ·-·· -· ·---. - - - ·- -· .. -- ·· ·--·-· -- . - ...• 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Prcsen•.:o.tion 
None No11c 

Type of Conbincr 
GIP PIG 

Special Handling and/or Storage 

NONE No. of Contniner(s) 
1 l 

,(' , 

1000g ·3000(" ~ c.. - ? 
Volume 

I (I)(;~ i \\''"' 

S.. i!Cnl (I) in Soil Pl.Al 
Spedol To~cil)' 

SAMPLE AN AL YSlS 
IIISINClion,. ASTM 1,1961: 

Saa Ncnu1odo 
TOJCici1y I . ASTM Ell7l 

S.:i.mplcNo. Matrix• Sa111ple Date Sample Time ~~~ l,':h,_~-~-· ~;•~1 1 -- ,,.~~'.}~~ 1}~~~ ~:•rr: ~ ,t: -~ ... ~ l, l)'11t\::~t2 l ~~/-/;/:;-~?:· :;)j~f.t~·;~-Lil :;./ .. ~~-:~: ~- ·.;/ ~~~~y~~ 
J10DV4 SOIL . II-~ ·-C- :S, Ii,, ',DO I I -1 
J10DV5 SOIL 

J100V6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

CHAIN OF POSSESSION Si&n/Prlnt Names SPECIAL INSTRUCTIONS Matrix• · 

Reyn~uished z;:~•,ovcd rrom · Dale/Time Recch..,d By/Stored II\ D.lte/Time This chain of custody fonn documents the !Tllnsfcr or bulk fi•ld collected soils 10 lhc CH2M Hill 
S-Soil 9'a/4.-:1.n I L4T.Mr..,:... I I ·'i ·-c·· S I 2. '.CX) ,- ·&:.C:~· ,{.. ,.,/,, 1--· I/ ·· 'Ji "I,/>' /;.:z : :-:,·. Corv.illis lobo,3&ory for incrcmontol prepon,tion •nd •liquo1in1. JliE~di,nc,i,t 

Relinquished Dy/Removed Fro~1 Dotc/l"in,e Rce<eivecl By~1ored In 
SO-Solid 

Date/rime (I) P•11iclc Size (Dry Sieve) . D422; Moisture Contcnl • D22 I 6: TOC • 9060: pH (Soil) • 904S; SI-Sl,.1< 

Ninogcn by Kjcldahl - JS 1.t; Anunonfa • 350.l: IC l\nions - 300.0: Percent Solids W•Wacr 
0-0il 

Relinquished By/Rcn,oved From ~lc/Tinw: -• S,.1' . ~ 
. 

Received By/Storm In Date/Time A•Air 

\ \0 \O~ OS-0,,..Sonu 

\'- ,r . .. 01.-0.-~-· 
Rciinquishcd Dy/Removed from D:i1<1Timc: tr-"; p•· 1 ,,,..'7~ - T•Tiulc Received By/Stored In Dote/rime 

Wl•Wipc 
.. -b 'v✓ L•L{aoW 

Relinquished Dy/Re11,o,·cd Fro,u DotefTinic \2--... i.:..: . V•V--
Rccci,..,d By/Stored ln Datc/Tin,e 

/!;),o,~ BI 5"i/.). -D A 
X-O&lla-

;: L) ·-
Rclinqui•hod Oy/Rcn,ovcd From °'11c/Timc Received BylSIORd In Datc/Timc 

LABORATORY Received Dy Tide Dntc/Tinic 
SECTION 

,~SAMPLE Di•pc,£al Method 
1 OSITlON 

Disposed By D~1c/Ti111e 

BH- E-011 08/2912005 



I ..... 
Wa.tthngton Closure Hanford CHAIN OF. CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 IP,~.., l or' l 

,llcc1or 
I .. COLI.OM 

·oicct Ucsi!m:11im1 

\.OlllO~II\' C:onlnct 
.IOAN KUSSNER 

S,1mnli111? Locntion 

Tclcnhont No. 
37S-46SS 

I 00 & 300 Arc,1 C'nmponcnl or tlh: RCllR,\ - lncrcmcnt~I S<> tJpl~11<I Bncklil_l Elevated-l0O•r-2 

c Chcsr No. 

hinncitl To 
Cl-1:!MHll.l. 

:•oss1111.r,: S,\l\'11'1.P. ll,\Z/\IU)S/JlEMAIH~.S 

'>01e111i11ll.r Rtlflin11r1in·. 

5pcci:il 1-1:inclling :ind/01· Stora~c 

\'ONE 

S!\M l'I.F.: A ,'°1\I. YSIS 

l'icld Lo!!.book No. 
t:L-t5% 

Offsitc Prooert\· No. 
A060l.SI 

Pres c r'l'n tio n 

Type of Contliinc1· 

i\o. of Contuincr(s) 

Volume 

Somplc Nn. Matrix• s~mplc Dote Sample Time 

I CO.-\ 
BESRAS6S20 

'N0t1c Sonc 

G!P P,'G 

I 1 

1000g '-jo(.<-J 
-

Ste tlcl\1 (1) in Soil r1:1ot 
Sp<ciol To~i<ily 

lastnsclious. ASTM ~lq6Jo 
Soil Nc,n;.codc 

Tcu."\cicy 
ASTM f2172 

_1o_o_T_e ______ 1 ___ s_o_1_L __ -1_L 1./..ttlf' ·5 __ , ·7 .......... ·· _-z ; ___ I __ I 

-

Proicct Coontini1tor 
KESSN[:R, J/l 

SAF:'lio. 
RC'-051 

i\Jcthod ofShinmcnl 

l'ricc CCldc 8L 

Afr Quality 

Bill of Laclinl!IAir Uill No. 

nnca Turn:11·ou11<J 

45 Days 

. ··- -:.::. · · ··:.. 

---------+--------l--------+-----~---+----1-----1---+--~---+----+---+-----+----1 

CJ.IAIN OF ro.ssE.s.<.10,"1 .Sign/Print Names SPECUL lNSTRUCTIONS 

:_•··9 ~-i,slh )J, Dy/Rnr.n/,.,,~,,,~11;10 '•'~_,,{.M.,l)",,1crn/,1/><~/: :;//4;,.;,,,,c-·;> np• c/.t~i-cd'.//7•/S
4

10rcdj!Jfz Da,cV /; . 
-.. L.- _ / • • · /. • : : .. l l,..,v'J/j' ,;, l"J 1, / · · . .,-/. !Au Particle Size l Dry Sie\'c) - 1>'22: Moisturo Content• D1116: TOC: • 90<i0: pH (Soil)· 90~:i: 

':I. vl ..v ,f I ,/,l/ 1/ /,(, ~ - I I 1/.::J/l-r;?,rogc:u bv Kjcldohl • 351 .1; Ammonio. 3SO.l: IC" A11ious • 300.0: Pcrco,111 &>lid• 

Mn1rix • 

S•s.il 

11:.•Satl .. tnl 

SO--!-olill 

:lfnqni,lfcii»,Rcnwivcll 1?~ r-::..n D:11.:!Ti11>c: 
1 

'Rcrciv,SII Oy!Sturcd In Oolh.'Timc ' ; / ./_ · / · , 
_G __ ,~_-__ c._"L_ b._~_· \-'--h _ __,_ \_ ~~t&_· ?~+-\i:>_<.=--_· {_-·--+-----~·-· ______ '_' ~- E>,·o -~7 n -=- & ; 5-i-( :)._ - D :3 
:linqui.(hcd By/ltcn'lll\o .. ~d Frlml D:uc/T1m,.· rtcrch-cd BY,Suucd In CniC-'Tintc 

clin~oishcd J)y/Rcnu,·cd Fn.\lU 

c\inqui!!.lu.:d IJy.'ltcn• wcJ F r\lm 

'..AllOltATOll\' 
Sf.rT1cl),-.; 

IHf-EE-011 (08/2912005) 

D:.ih.•/'l'i1nc.· 

n:.u:!'l'imc 

l\ccci,·cd Dy.'Stoml In D~tc.'Till\C 

O:uc,Timc 

Rccci,·cd D)'/Slorcd In 0~1c.'Timc 

T.lisµoscd Or 

();itt:fl'in1': 

Sl•Sl .. lf,c-
W • W:,h.'T 
O•Oil 

·"'··"'r, 
OS•Dui,•St,r,l iU 
UL•Onon t.lqaiJJ 
T•ti,,uc 
\\'l•\\"irc­
l.•Ufl11W 
v ... vc:fCUN""' 
.\:•01\t<r 

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



E z.g '1 l 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 I P•ge l or l 

Collcc:@' Conmam· Con111ct Telcohonc No. Project Coordin11tor 
Price Code SL Datn Turnnround 

L. cpu.oM JOAN KESSNER 375-4688 KESSNER,JH 

Proicct Ocsi1malio11 Snmolim! Loenlion SAF No. Air Quality 45 Days 
100 &. 300 Arca C<>mponcnl 11flhc ltC"llRA - lncn:menl:11 So Rip:trian I.ow-Site# IO Downriver I 00-0 RC-051 

Ice Chest No. Field Lo21!ook No. I COA Method ofShinment 
EL-1596 BESRAS6520 

Shinned To Of.lsitc Prooertv No. Bill of Ladine/t\ir Bill No. 
CH2Mllll.l . A060l51 

. -· . .. . . . . . - .. 
l'OSSIBI.E Si\Ml'I.F. l·IAZi\RDS/RF.MARKS 

NON£ ~i.,ne N1o,1.c 
Prcserntion 

Type of Container 
GIP PiG 

Spcd:tl Handling and/or Storage 

NONE. No. of Co11tainer(s) 
I 1 

Volume 
1000, ~OOOg 

Src nen,(I) lo So~ Pl"11l 
Special Tl,)xici1y 

SAMl'LE ANALYSIS 
I n11rucrions. ASTM E196J: ,, Soil ;'\:tm:uodc -- Tcme;ly '.\."' , 

,-:-"\ \/l; ASTM £~17~ 

1--· 

Sample No. Mi:mix• Sample Dure Sample Time , :: ,· '.i:;:: ,·; ~~:;;~:\~/~~ ·-~::=./:~--.:~:}~~ ~: :,::;/;'.t~ ~~./~··:Ii~?: y :';;~~}~ : ... ; • ·::. .:: ,:-
. ..... -.:. r\7-~{/-:rf!f .\ ,;·: ·.· .. .. . . · -· ... -

J1CLJ5 SOIL ,~-z..i-<JS •~1L,. -· I l ---1 -.-, '[ I 

//~ ,iq 

CHAIN OF POSSESSION .1 Ii , ~ Sign/Print Names SPECIAL INSTRUCTIONS Mattix• 

~tq11isl1C<1 n~,~~Fm~t't L.*"\l-1>!,ic>T;mc fV,• .f::- ".) Re~ B)9'S1ored h_1,,, D01c"Thnc: This c:h•iu orcwnody for.n doc:wne111s die innsrc:r of bulk rictd collcc:1ed soil-1 101hc CH!M Hill 5 .. 5oi1 

'.Q, .• t.n . \-e~ r- I\- Z.~- -<.:· ~ / _£,;:,-t, _,,/) Jtw /hl,Y: J) //,,.,. .).. r --Col"'·•lli• h1bi:muory l'br incn:ntcn&al pl'Cparali«;m :md .aili"llkl\inaJ, $t!:•5aff1• Gft 

SO-Sltid 

RclinqcftshcJ AytRc1rowd r-ro~, Oa;,:/Timc Received B~lorcd In Dale/Time ( I) Particle Size (Ory Sieve) - 0422: Moislun: Contc:nl - 02! IC.: TOC • 9060: pf-I (Soil)· 9045: Sl•Sli.-,c-

ll:i1roxcu by Kjeld3hl - JS 1.2; Anvnoni• - JSO.l : IC Anions· 300.0: Pcn:enl Solid< VI• W;;11Cf 

O•O.l 

Rclin"luislu;:J Ayi'Kcn¥>vcd from 0:Uc/Timc Roeci,·ed ByiSloml In D:11clTimc A•."-ir 
DS•Dnit1tSaltd1 

81.s-q,). 0~ 
DL•Dr..,, Li(11idt 

Relinquished lly/Rcnovcd From · Oa1e/Time Oa1c!Ti111e /~,bC•---;;i.--,,.,7 i . ei - - T•Ti.u.t 
Received 13~/Slorcd In - \\'l•\\' ipt 

l•Liqtri• 
\ ' •VC¥cutiOII 

Relinquished J:ly/Reu.,veJ l'mm O;uc/Timc Rcceiv.:d By/S1orcd In D•1c::Ti111e X•°'61Cf 

Reli1llJ11ishc:d Hylllcno,-.:d l'mnl O•ncfl"imc Received By/SIOrcd In ~le/Tinic 

LABOR/\ TORY Rc:cc:i,-.:d By Tille Dolc/Till,o 

SECTION 

Fl NV< ',:;§AM I' LE Dispos;il Method Disposed By Oarc,li1ne 

D~'&,i ITI ON 

BHIJEifro 3129/2005 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 j Pa;:c l "' l 

Collector Comuanv Contact TcleDhonc No. Pl'oicd Coordinator 
Price Code SL Da1tn Turnarnund 

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

Proiecl Dcsil!n.tlion Samolina Location SAFNo. Air Quality C 45 Days 
I 00 & 300 ArcJ Componcnl of lhc RCBRA , Incremental So lOO-K RIPARlAN #5 RC-OSI 

Ice Chest No. Field Lo1?11ook No. I COA Method or Shipment 
EL-[596 DESRAS6520 GROUND TRANSPORT 

Shinned To onsitc Proocrtv No. 
A06O3S'O 

Dill of Ladine/Alr Bill No. 
CH2MHILL ~"t RI::. ?·n.-ot, - -- ------- - - - -·--- .. - - ------ ,,. . -- --- -- ··---- -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONI:.' Ntoac N~,ne: 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Ust pagt .1Jur 11rici11nl 111n11trin/ w Con•nlli.rji>r MIS pr~pnrn1iu11 mid No. of Containcr(s) 
I I 

aliq1101i11g, page I fm· rodit>ct11a /_v1i1·al fr(lt ·/in11,; ,,, Ebcrli11~. &c page 2 IOO<lc 4000g 
fo r rht111i<-al n11a/~•ri1·nl fraf'l im,., 111 Lio111•ill.:! . Volume 

Ste itcnt {l l in Soil Plaut 
Spociol T-•xi..-:hy 

SAMPLE ANALYSIS 
Jnstnac1ft,1w. .-.STME l96J; 

Sl,il NctnJndc: 
Tt,.U.."T\ v 

,\,STM e i 112 

S:implc No. Malrix • Sample Date Sample Time 
' . .. . .. 

J11JB8 SOIL ✓;;--2.\·· c c_. fl.t: cc- \, . 
;,, ... --

CHAIN OF POSSESSION Sign/Print Names SPECIAi, INSTRUCTIONS Macrix • 

Rclinqui.shcd Dy/Removed f-'rt'lm DnLcmn-.: li.«rived e, "•med 111 ~IC/Time n,.,.., m"1ks indico1c lhol unless lined ou1. oualy<e• 10 b., included with S1ro11liun1-89.90 •· Tot•I Sr 
~~ .. 1 

E:: \ ( -z._ ''--bx.. ft."\ 1.U ~~~p, ~· /4 H- 2.. ~ .\ t4; l j -·----; :inal)'Sis (r;,ction. SEa: S...'11,l\lffll 
I., -...: ., "- lncse morl;s indic•tc \hot this is• non-on:ily,i> used 10 properly fon,.,l COC forn\ ,so-s,-,ou 

Rc~quisltcu By/z•r:r;-1,TUlll - - ,? •WTinv":i-2 z. .,.:,, r.1 . - -1 J / D."cl'f P?/4 /~oruact Joan Kessner for ony qucstio,ts. Sl• SIUl.lfc 

r Ct °'· t , t.A -I-\/' {le - 11 ·• :a, Mruric'ft.lU/7'/J J1 d 3 .J;;;t, W•Wis:n f~ Particle Size (Dry Sic"c) • 0422: Moi>lurc Conlcnl - D2216: TOC • 9060: 1>H (Soil) · 9045: 
0-01l 

< ~qu~u ~ •moved From ' 0 O:itcfriln.: Rccciiflcs Dy/S1orcd In ' Ootclrinv: / /.:.J. ·\ •,.\w 
f--' itrogcn by Kjcld•hl • )51.2; l\111111011io · 350.~: IC l\nions • .l00.0: l'l:rccnt Sol id, OS• Oi u:u .S.l(W 

Pm, 01..-0Nu1Li,;p.Js 

Rciliiquifhcd 0y/Rcn,ovcd From D:11.:/l'in>! Datc/Tinv: f ,3,-Vi - 0/ - S,.JL.. z T;Tut\k 
Received By/Stored In \\"I= \\"~ 

..... ,"""_. 
Reli~uishcd Dy/Ren10vcu From 

,·.v .. •'d:1111,1 

();11errimc Retcivcd B)'/Storcd In D:uc/Tinie S•Oohd 

.B\cj A s-~1 C.Of·'-l 
Rclinqui,hed Uy/Removed From Done/Time Retcived 0y/S1ored In D•tc/Time 

LADORA TORY Rc.:civcd lly Titlc 0:UL;"/rime 

SE<iTION 

FINAb-6AMPLE Dispc»al Mclhou D1,poscd By D:1h:fTjnl! 

DISitA!il'61TION 
I ., 

BHI-EEkl11 (08/29/2005) 



Wasb..ington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 j Puttt l of l 

~ollcctor 
STANKOVICH, M. 

IProicct Desi211allo11 
I 00 &. JOO Arcn Component of the RC BRA - lncremenL,I So 

Ice Chest No. 

Co1D1>anv Contact 
JOAN KESSNER 

Samllline: I.ocation 
100-K RIPARIAN #4 

Field Lo2book No. 
EL-1596 

Offsltc Prouertv No. 

Tclenhonc No. 
375-4688 

I COA 
BESRAS6520 

Proiect Coordlnator 
KESSNER,JH 

SAFNo. 
RC-051 

Price Code SL 

Air Quality O 

Method of SWpment 
GROUND TRANSPORT 

Bill of Ladilla/Air Bill No. 

Data Turnaround 

45 Days 

Shiooed To 
CH2MHILL · - ··------~ - A_06~0_t5_1 ____________ ~--~---~--'-~- - -·,------ --y- - - - --.----.--- - -.------i 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 

Special Handling and/or Storage 
Usi: page 3 for original material to CtJJ"Valli.ffor MTS prt!para1io11 and 
nliq11mi11g, pagi: I fnr radioa,uil_wi<'al Jral'timLr tn £bcrli11t, &: pagt 2 
for d,~mir-nl amtl)'tirnl JmrtintL\' ,n lJ011ville. 

SAMPLE ANALYSIS 

Prcser.,ation 

Type of Container 

No. of Containcr(s) 

Volume 

Nunc 

GIP 

1000, 

s«i«,n(I) in 
Spcd >I 

lns1NCtions. 

PIG 

SoilPlmu 
To,tJ.:;.y 

ASTM E1963: 
Suil Nc111:11odo 

Tcwcicy 
...s'Th!Eltn 

Sample No. Mntrix • Sample Dale SnmpleTime •.,. ·" · :-' .. : ... /··: .·· . • -:.-; .. >. 
.. \ :, __ •. · _ _ ; ,. , · · 

. ;;_ -~' 

J11JB7 SOIL 3-2.(.., --o<o 14 · 3o 

,__ __ C_H_A_IN_O_F_• P_O_SSE_• S_S_I_O_N _______ __,. _ _:Sc.:..,ige::n/P::..:....:r.=inc:.:ct..:.cN:::am=cs'-----------~SPECIAL INSTRUCTIONS 
Reli,.ishcd By/Removed From Oa1c/Tirre ~ Oaluri'"""mc 1llcsc imrks indicau: Ill.It unless ~oed out. <1 Mly1es 10 be irw::luded wilh Stronlium-89.90 •· To1al Sr 

t-t::: _ _ l_"Z.4._ .::....:6.,=..f ....... ·~ .___..,_t--,...,'\,__-C......:,a._;.:::i...;/)'--,' \OF-" •. t....,S'------+~(~..,..¥~-""--7..JM.:::.;~~\A..J·:'-.t..l\l.,.. ___ ,.,:,_ __ .,c_/_~ ::•1~:=· indica1c lha1 lhis is a non-,:inolysis wed : properly ronm1 COC fom, 

R~li,t_ll)ljshcd " - - , -'.d ~~ - D:ilcrrimc 3 - :z.1.-..:• ~~i~d. BJIS!._~~ Jn / • __ , _ Dfa!J!'f: . Cont.lei Joan Kessner for any questions. 
'7UCJ /~./( w I ,, ,11v3'i n : °2,"' Vlli''.Llr,r.i ''ffl.l.////:t/lJ;B/-il,:,,1/()J': ':I~ 

l--'-"':;;1+., "'°'~~__;~~.._,-f--l-'~~ .... ~::_,[-..!..!..:....c:.:.:::::j!...<~~~~...../J~~::::.!.l,,f..c1:.L.::~L-:......:.....1..r..:..:1L4 (I) Paniclt S ize {Dry Sieve) . DU2: Moistun: Con1enl • 01216; TOC • 9060: pH (Soi l) · 904S; 
Rclinqu .. hl'.d By/Removed From f ,u~lc,t;mc Rccciv,{a By/Stored i;; DN.e/Timc Niltogen by Kjeldahl. 351 .2, Ammonia. 350.3: IC Anio11s - 300.0: Percent Solids 

Relinquished By/Removed From 

Relinqui,hc~ By/Remo-.ed From 

Rc linqw5hed Bytncmov,;;d Fron, 

LADORA TORY Received By 

SECTION 

FINAµAMPLE Disposal Melllod 
DIS~lTION 

Vl 

BHI-EEt<J11 (08129/2005} 

Da1c/Timc Received By/S10n:d Ln 

0.,1e/Ti1rr:: Received By/Ston:d In 

Da1c/Timc Rccc i-.ed By/S10(Cd In 

Dale/Time 

Dale/Time 

Daie/Tlmc 

TIile I D;,.tc/Timc 

Disposed By 0.1te/Ti111: 

M.\lriX'" 

5&511'1 s,.~ 
SO..S1141d 

Sl<S"""" 
\\'-s- \Vw.ct' 

0=0.1 
A-.,.,, 
os-oru,u Sot..i.a 
DL,,DNml"I'""' 
T-=TuN.111 
Wl sWipr 

L:U..,;,J 

~ 

I 
I 

I 
I 
I 
I 



. 
11>;,~c --

Wa:;hinJ?;Lon CJosurc Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-96 l of ! 

Collcctor Comoan\' Contact Tclcohonc No. Proiccl Coordinator 
l'ric~ Code SL 0;1ta Tm·n:iround 

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

Proicc1 Dcshmallon Sa1nnlinl! Location SAFNo. Air Quality 0 45 Days 
100 .~ JOO Arc., Componcnl of the RCURA - lncrt:in~ntal So 100-H RlPARIAN #8 RC·OSI 

lee Chest 1'111. Field Lol!.book No. I COA Method or Shiomcnt 
EL-1596 BESRAS6S20 GROUND TRANSPORT 

Shinned T11 Offsilc Proocrll" No. 13111 or Ladinll/Air Uill No. 
C'H2MHILL A06015I SEEOSPC - ---- ·-·- -----· -- ----·- - ·---.- -·--·- ..... - .. ____ .., ___ -- ----- -----·-· 

POSSIIlLE SAMPLE HAZARDS/REMARKS 

NONF. Nt"tt'II: l\'olll' 
Prcscn-ation 

Type or Container 
GIP PIG 

Special Handling ancl/or Stornge 
Us,· pa.~r .1.ftJJ' llrisi11f11111m,:rinl 10 Con•alli.\"J,11· MIS 1•rl'pnm1iu11 n11d No. or Contafncr(sl 

I I 

nliq1101i11g, png<' I Ji,r mdina11nl)·lit•fllfra,·1i1m., 111 Eb,•1·/i11e, & ,,as~ 2 
Ji,r , ·lu·m ;, nl u11,1Jy1i1"trlfrm·1i,~1M· It~ J.i11nl·ill&·. Volume 

1000& 4000& 

ScC' iLctn (I) in SoilPl:i.u s,,..,.., T,1>.~il)' 

SAMPLE ANAL \'SIS 
ln,.lfna(IK\ns. ASTM E1963: 

Suil Nccn;i1'1~ 

Tuxir.:i1y 
ASTM 1;!17~ 

Samph:No. Ma11ix • Sample Date Sample T ime 

J11JH5 SOIL ~ ·-Z.9--C G· 1<;.:_ •. ··-c -~- . I I 

CHAIN OF POSSESSION Sign/Prlnl Names SPECIAL INSTRUCTIONS 
R~LiuquishcJ l!t-lR•n10,-.,J Fr:om D.:u~i,rc Rccc(:ed B)'i.Slo~r In 

\.~ ~ \ \ 
Date/Time " 11,csc mar't~ inctic.,,c ,hat u1Ucu li1-.:d ouc. :u1.il)'t<-s lo IJc inchtlk:d ...,-jo, Scron1iu,u-8'.>,90 •· ToHd Sr 

G r , ,, .,., L·,< t·t·, fl..,\ ·--c~ i'::> P ,: , --. (·-~ F-\ .. 1\-, ·-- ~n.slysi~ li-.ic1ion. --··-;s;- ··· ·--/ 
Rclir,oquisli.>-{BJ"J;l;lO'ed From D•i.:/Ti11i: I\ ; ~ 

Riv,d By~ rtjf'(ny1 D;1J-'."½,li 
"'- These nt.u-kt indii:ntc Lh:ll this ~r :1 non -an:af)·tis 11Kd 10 properly fon1\."'lt C'OC rurin. 
Colll~l Jo.,n Kcs.sncr for :my qurs1ions. 

<f. \i -l- · 't:. 'I J; _.•( 7::_\,, \ "'i--2<1-<.'(.,~ '.rlluit,,ca11 ~1 JYll/V-X, 'I .J. J(,; 
(I) P:irticlc Sitt (Dry Sic,c) . D422; Moisture C:on1en1 · D:!.:!.16; TOC · 9060: pll lSuil) · 1JU4~; , . 

~ I Relinquished Dy/Rcn,o,-cd f·rom 

Rc•linqui,h.:d lly/Rcll'IOWd From 

Relinquished fiy/l(cmo,-cd From 

lklinqui~hcd Lly/lkmov·cd Fmnl 

LABORATORY l\ccci,·c~ II)' 

SECTTON 

FINAL. SAMPLE Dispos.il Mc1hod 
D r.W'OSITIO N 

I 

BHl=K.-011 (08/29/2005) 
I 

/ D,11c/Timo: 

D.ic/l"i,n,: 

Dac~/ l'io1.~ 

lTJh:/rin~ 

1t · ~i3 ~ e~n•<d,· y/Storcd Jn / ES'>1cfTimc 'tt!)< DNiirogcn by Kjcld.shl • 351 .l: Ar.unoni• - )50,3: IC Anions • J00.0; P•rccn1 Soli<I• 

R~th.'l!d By/SlOr..:d Jn D:uc/Timc ;: 1-1J..;,'. J:v1 ;2_ 

~ ~ 3 
Rccei,cd 8y/S1orcd In D:it</Timt 

lkcciwd 8y/S1orcd 111 Date/Time 

Till~ Dntc/1,mc 

Disposed By l)a(l!/rin-.: 

.. ---- -· -·· 

Maufa • 

3':;$ 11 

!Sl:;..•tl,Jm1'"..a 
~s.11 ... 1 
3il.SluJ,:r.-
\\' •\Y!1h.1 

0-0ol 
,\•Al( 

OS•UNlh S,,t.-\. 
l>l.alh~h1l.-,111J. 
T-rTi.Ju.• 

\\'11\\' •t"C' 

1 • .:.1..._ •• ,, 
v_. \1,,,.:rt.,...•• 
X••'llhcr 



Washin£ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 / r:,sc l or l. 

leollcctor 
STANKOVICH, M. 

Comoanv Contact 
JOAN KESSNER 

Tclcohonc No. 
375--4688 

Protect Coordi~lor 
KESSNER, JH Price Code SL 

Air Quality O 

Dat:i Turnaround 

Proiccl Dcsienation Samolina Location 
UPPER RIPARIAN #12 

SAFNo. 
RC-051 

45 Days 
I 00 &. 300 Arca Componenl of the RCBRA • lncrcmcnbl So 

kc Chest No. , 
Field Loebook No. 

EL-1596 I COA 
BESRAS6520 

Method of Shiomcnl 
GROUND TRANSPORT 

Shiuocd To Ofl'site Prouertv No. Bill of Ladine/Air Bill No. 
t-_C_H_2_M_H_I_L_L _________________ ..___;A..:..06.::,0:...cl..:.5..:..l ______ ..--__ __,,-----,.-----.--.J........:S:,:EE=-O::.S..:..PC:...=..-..------,---- -~---~---------

POSSIBLE SAMPLE UAZARDS/REl.\tARKS 

NONE 

Special Handling and/or Storage 
UJI! past! J for urigi11a/ marl!rial '" Cun•nllis fur MIS prt!pamtin11 a11d 
aliq11uti11g, page l for radina11a/ytiral frot'lin11s rn Ebuli11t!, & page 2 
fur d11:111ic'al m,a/_l'liral frarti1111~· u, lium•ill<'. 

SAMPLE ANALYSIS 

Sample No. Matrix• SamplcDnte 

J11JH8 SOIL 

Preservation 

Type of Container 

No. of Coolaincr(s) 

Volume 

Samplc1imc 

None. 

GIP 

I 

1000& 

S«i1.:n1(1) in s.,..,;., 
lns1N.·1ioiu. 

Nun,: 

PIG 

I 

40001 

SoilPIOIK 
Tuxic:i1y 

ASTM El96l; 
So~Ncnl>""1c 

To:.;icity 
ASTMElln 

·: ... ·, : .. . 

t--_C_H_A_IN_O_F_PO __ SS_ES.;;.;• :.;;S:.;;I:.;;O.;;.;N.:......~"-".=-"----r-=-S:!!ig:::n/P~rln=:.t .:.:N=am:=cs::.,_ _________ -ISPECIAL INSTRUCTIONS 
ReLinqui,t.:d ·BylRcmovcd Fron, Da1cffin,c RcfOfJed,iytS~d In 

1 
+ '/ l Da1cfJ'imc . The.., m:irks indicacc 1h01 unles.s Lined 0111. analy1cs 10 be inclu<led wilh Slromium-89.90 - To1al Sr 

E'l1Z-Gt"7P-Ri l'A.t.JL?-i.)f'_r--- l' _(,.-tL ~ ; f ----- -~--- llll:lly,isfrac1ion. 
t:"":"""""".'":-"~=::"...,'--'-..__.___.,'--.L...;::.-±-4::::-=_;_-----,r,.__...:!:.....:....::.::.:___~_..1,~..:.....!-..::~-----.-~~ "- These marks indica1c lha1 ihiJ is• noo-.1N1lysis used 10 properly romu1 COC fonn, 
~~1~i;~~ '?'J?:cn~~dF 

1
rom,,,. _ .__ Dotcmmc / <.J,' :3c,, Rccei"Cd By,S,torcd In D~c/Timc Con1:ic1 l0>n Kessner for ony ques1ion.s. 

TV .,,,r,1.fJ'tf .v'-'f c...r V'J, '-1 --4 --o 0 Et,,.z_; . 
D:uc/T'intc RRt •~rlrf)·' .( 'b m 1 /fl .- i°/ :O) P:lnlcle Size (Dry Sieve)· D4n: Moislw,, Content• D!2l6; TOC' • 9060; pH (Soil). 9045: 

<.' ~/ ;/'.- . ~ ; · ·•· //."' •: r,,.f.; ;~iZ:fk.•)f ,, C-'..,, JNilrogcnby Kjeldahl • 351 .2; Ammoni~ • 350.3; IC Anions• 300.0;~ids .i 
i;;-_:;==~=--:-::------;::;:-:-:-;;:-::-:-----+.u.~/,l,.f,9/-•~,~::::;.:~~(.7£~- 1~n~z~--<l/W!.v~//~ff-~·''~""ll~if~''z.7~t=,~=--~ c ?~~ 

Rcti, lqui,hcd Cly/Removed F~, • 

Relinquished Cly/Removed From D01e/Timc Rccci§i'd By/Sloredli( ' ' Do(cminc u, • 

Relinquished By/RemoYed From 

Relinquished By/Rc1110V1:d From 

LADORA TORY Rcccivtd By 
SECTION 

I FINAL SAMPLE Disposal Melhod 

; DISPOSITION 

'fsHl·EE-011 (08/29/2005) 

Dale/Time Received By/Stored In Datc/Tinie 

DalC/Ti,rc Received By/Stored In Daic/Time 

Di,poscd By 

D>1c/Time 

Daic/l'imc 

-- I 

Matrix• 

S=S.•I 
SE.sScJ!fflrftl. 

so-s.•.i 
Sl..sl ..... 
WcW-., 
o-o;, 
A•Air 

DS•Dtu"'S.il11. 
DL-°"""r...,. 
Ts:T1uur 
WJ•Wi,w: 
L-l.1"11'1-.I 

V•V~ll'Uat 
x-o,.., 



WashinJ?ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 I P-•sc l of l 

ICo~.;dor ~-: _(;'"1. I~ .;,--zr--ob Comoanv Contact Tclcnhonc No. Proicct Coordinator 
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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 used 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 1 
Sample Cross-Reference 

Client ID Sample Sample Nematode Analytical 
Date Location test SDG LabSDG 

Jl0DW4 10/31/2005 600-131 BN1542-01 B2748 

Jl0DV4 11/08/2005 PIT 23 BN1542-02 B2801 

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 

Jl0DV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 B2857 

Jl0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 B2877 
Upriver 100-D 

Jl0Ll5 11/28/2005 Riparin Low-Site #10 BN1542-08 B2897 
Downriver 100-D 

J10DT9 12/06/2005 Riparian Reference-Site # 13 BN1542-09 B2953 
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 IO 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 ACCEPT ABILITY 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 nematode test included survival over the 24 hour 
exposure period. The statistical analyses performed were those outlined in Standard Guide 
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, 
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used 
to compare the survival data between the control and each test soil. When the assumptions of 
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. 

Table 2 
Caenorhabditis elegans Results 

Test initiated on February 2, 2006 
Client ID Percent Percent 

Survival Recovered 
Control 90.0 100 
Jl0DVl 63.3 • 86.7 
Jl0DV3 90.0 97.7 
Jl0DV0 56.7 a 90.0 
Jl0IJS 80.0 96.7 
Jl0DT9 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 
Jl0DV3, Jl0LJ5, and Jl0DT9 samples and a statistically significant reduction in survival in 
the Jl0DVl and Jl0DV0 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. 

Table 3 
Cae110rhabditis elegans 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 
JI0DW4, JI0DV4, and JI0DV2 samples and a statistically significant reduction in survival 
in the Jl 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 (uwL) 

Species (test) LC§O Control Chart Limits 
Caenorhabditis elegans (survival) 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: 
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Cl{M, UrODE TOXICITY TEST son, QUALITY AND TEST CHA!\-.,._ ..;R ASSIGNMENT DATA 

Client Hanford Tech. O Hrs tJ1) 24 Hrs Nil' Beginning, Date Z- -2 -0 Co 
Sample Description see below Time O Hrs Q 9£0 24 Hrs o fi3~ Ending, Date -z.- 3- 0 lo 
Test Specie Cae11orhabditis elegans ID#: Nem(l01 

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

0 hr 24hr 0 hr Ohr 24 hr All test soils were dried durinsr samolin2 process. 

Time O~St) 
Time Qfo'3 S' 

Lab Control 19, 3 ·Z\-~"3 Each test chamber has 2.33 .it drv wt. soil+ 0.93 ml Milli-Q water (40% of sry wt.). 

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

E285701 ,q_ 3 11.,\.~ ~ ~u1 P,,,,o Aoom..A 1"11- o. SD ~ )1,../f; Q i-Aer -.. 1·3( ( 

E287701 \1.:; u.'3 Cwt!/~ &k.(!.J) .,,.,j f'.1rttA-Frc..M NvW s~ .,,/ ,,,,;.r/- L . 
. 

~ 
u I 

E28970I \1 . "2,l. ~ 

E29530I \,. 3 2 .. L'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 E28970I 3 J• VS$ A 11 0 

Lab Control 70 grade Silica sand B 18 E289701 
~ l;s'"iZ,.- v:3 

B 13 0 

Lab Control 70 J?rade Silica sand C 3 E289701 C 4 0 

E28470l (f IODllt A 15 E29530I 3" IOt>,', A 17 0 
E284701 "> IS''IZ•oS B 14 E295301 iS /5"-j '2, ¥ <) ~ 

B 9 0 
E284701 C 16 E295301 C 7 0 
E285701 3° ,.:> Oll' !, A 2 0 0 
E285701 g.,S"'~l.- o/i, B 5 0 0 
E285701 C 6 0 0 

..!_. E287701 J Iv ?)I.ID A 1 0 0 

O E287701 
ll, c,"4t • D7 B 12 0 0 

I E287701 C 10 0 0 



CHMHtU. 
\ 

NEMATODE TOXICITY TEST SURVIVAL DATA 

Client · ___ ~ H=an=fo""'rd ______________ _ Beginning, Date 2-2..-D!,, 
Ending, Date 2..-~ -o lp ample Description 

fest Species: 

Lab ID#: see Assignment Data sheet 

Caenorlrabditi.s elegans ID#: Nern 007 

Time oisn 
Time O'-b» 

Test Initiation: Tech: Tech: __,N_;:;,,,,,,cr...__ __ Time: 0£,5"0 Test Termination: Tech: Tech: -~N..,.sJ:~-- Time: b 11, g.5: 

Start # alive #dead 
Chamber Count found found 

Number 0 24hr 24hr 

1 10 (o '-\ 
C) 

"2.,.. 2 10 0 

3 10 q I 

4 lO q \ 

5 lO \o tJ 

6 10 q 0 

7 10 1 L) 

8 10 q \ 

9 JO g \ 
10 JO 7 I 

11 10 1 1--

12 10 tJ s 
13 10 f8 i., 

14 10 ' 3 
15 10 7 0 

Comments: 

\ortj 1:h:r,t' f\eM7>d~ 
£-v-M- in hl'-' 1t \ ~ ~ tt2., 

#'i-\ , #9 , t 11 - q ~~" 
~htb, b, ~ t y'l!l \. 

'ik:l clv-.kc! 'in \;. w,.,,\ 
I 

(' owd::, of OY\%< hid es 
il!'fo1: 

Chamber 

Number 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Start # alive #dead 

Count found found 

0 24 hr 24hr Comments: 

10 s t./ 

10 G, 4 
lO 'i \ 
10 

10 

10 

10 

IO 

10 

10 

JO 

10 

10 

10 

10 
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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 Oil Water: 

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

Sample No: 06-5742-9955 Code: 

Sample Date: 15 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 79d 8h Station: 

Comments: J10DV1, E284701 

Comparison Summary 

Analysis Endpoint NOEL 

04-1973-5798 % Survival <100 

% Survival Summary 

Conc-'1. Control Type Reps Mean 

0 · Control Sed 3 0.90000 

100 3 0.63333 

•fo Survival Detail 

Cone-'/• Control Type Rep1 Rep2 

0 Control Sad 0.90000 0.90000 

100 0.70000 0.70000 

000-092-101 -1 

Nematode Survival 

ASTM E2172-01 (2001) 

81542-05 

Soil 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.50000 0.70000 0.06667 

Rep3 

0.90000 
✓ 1;,-

0.50000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Fel>-06 3:05 PM 

09-9781-8693/8154205cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
11.50% Equal Variance I Two-Sample 

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 Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-o/. Statistic Critical 

Control Sed 100 4.76008 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1598792 0.159879 1 

EIT'OI" 0.0282244 0.007056 4 

Total 0.18810356 0.1669353 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4767834000 

Distribution 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 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: Page 1 of 1 

16 Feb-06 3:05 PM 

04-1973-5798/B 154205cea 

Report Date: 

Analysis: 

CH2M HIii I 
Date Analyzed 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 Disb'ibution 

Data Summary Original Data Transformed Data 

Conc-o/e Control Type Count Mean Minimum Maximum so 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 

O.!t • I 
I • • 

0.05 
I 

o.a - - - - - - - - - - - - - - - - - - - - - - - Reject Null- I 

1 • I 

0.7 

t lf I 
I 

i: 0~ o.oo - - - -- --•- -- ..... -+------------Ii s~ .,. 
0.5 

0.4' ·<>.OS-

0.3 

0.2-: -0.10-

0.1 • 
0.0 -0.15 

0 100 •1 .5 -1,0 --0.5 0.0 0.5 1.0 I .S 

Cone•"' Ranklts 

-13-
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CETIS Test Summary 
j Nematode 24 hour Acute lest 

Test No: 09-5017-4566 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: 09-1115--2498 Code: 

Sample Date: 16 Nov-05 Material: 

Receive Dale: Source: 

Sample Age: 78d Bh Station: 

Comments: J10DV3, E285701 

Comparison Summary 

Analysis Endpoint NOEL 

10-3091-8870 % Survival 100 

'Yo Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.90000 

¾ Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Con!tol Sed 0.90000 0.90000 

100 0.80000 1.00000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

81542-06 

Soil 

Hanford 

LOEL ChV 

> 100 N/A 

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: Caenorhabdills 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 Transform 

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

Group Comparisons 

Control vs Cone-% Sta11stlc Critical 

Control Sed 100 -0.0798 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 7.401E-05 7.40E-05 1 

Error 0.0465461 0.011637 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 

0.01 0.94026 

Critical P-Vatue 

199.00000 0.00000 

0.13594 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

16 Feb-06 3:25 PM 

1 Q.3091-88701B 154206cea 

CH2M Hill I 
Date Analyzed 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 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 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256 

Graphics 

1.0-

f 
0.2()-

o.~ • • 0.15 
O.&' 

I 0,7 
- • - - • - • - - - - - • • - - - ••• R.ej«tNuh. 

Ii 0.10-

,. 0.6-' Ss 0.05-Ill ,. 
0.5 

O.+: 0.00 - - ---- - .------ -. - - -• - ----- - . 
I 

0.3-: 
I 

-0.0S- I 
I 

0.2-: I 

-41.11): I 
I 0.1 I 

0.0 -0.15 - I 

0 100 -1.s •1.0 -0.S 0.0 0.5 1.0 1,5 

Cone-% Ranklts 
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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 DH 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: J10DV0, E287701 

Comparison Summary 

Analysis Endpoint NOEL 

02-6442-2122 % Survival < 100 

% Survival Summary 

Conc-o/e Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.56667 

o/e Survival Detail 

Conc-o/. 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 
./1,✓ 

0.70000 

CETJSTM v1.1 .2revl 

Report Date; 

Test Link: 

Page 1 of 1 

16 Feb-06 3:08 PM 

10-4312-1695/B154207cea 

CH2M HIii I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
15.69% Equal Variance I Two-Sample 

SD CV 
0.00000 0.00% 

0.15275 26.96",(, 

-16-
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survlval Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

ControlSed 100 4.39424 2.13185 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8192392000 

Disbibulion 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 

Crltlcal P-Value 

199.00000 0.00000 

0.24842 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb--06 3:08 PM 

02-6442-2122/B154207cea 

CH2M HIii I 
Version 

16 Feb-06 3:06 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.69% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Unequal Variances 

Normal Dlsbibution 

Data Summary Or1ginal Data Transformed Data 

Conc•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: 16-5411-2771 Test Type: 

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

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

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

Sample No: 15-5450-5055 Code: 
Sam pie Date: 28 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 66d Sh Station: 

Comments: J10LJ5, E289701 

Comparison Summary 

Analysis Endpoint NOEL 

17-2393-1486 %Survival 100 

"• Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.80000 

•/4 Survival Detail 

Conc-o/. Control Type Rep1 Rep2 

0 Control Seel 0.90000 0.90000 

100 0.70000 0.80000 

000-092-101-1 

Nemalode 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 ✓~ 

CETISTII v1.1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:09 PM 
01-8258-7180/B 154208cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

12.65% Equal Variance I T~Sample 

SD CV 
0.00000 0.00% 

0.10000 12.50% 

-18-
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CETIS Analysis Detail 
j Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Control Sed 100 1.78704 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0266382 0.026638 1 

Error 0.0333653 0.008341 4 

Total 0.06000343 0.0349795 5 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 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 

Critical P-Value 

199.00000 0.00000 

0.15255 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

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 

Decisfon(0.01) 

·unequal Variances 

Normal Olstr1but!on 

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 
j 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 Dale: 02 Feb-06 08:50 AM Brine: 

Sample No: 07-3184-0122 Code: 

Sample Data: 06 Dec-05 Material: 

Receive Dale: Source: 

Sample Age: 58d 8h Station: 

Comments: J10DT9, E295301 

Comparison Summary 

Analysis Endpoint NOEL 

04-5863-3854 % Survival 100 

"la Survival Summary 

Cone-•!. Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.76667 

o/a Survival Detail 

Cone-% Control Type Rep1 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 
✓~./ 

0.90000 

CETIS111 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 I Two-Sample 

SD CV 

0.00000 0.00% 

0.15275 19.92% 

-20-
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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 (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

ConlrolSed 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 

Variances · Variance Ratio F 1130419000 

Dlstribulion Shapiro-Wilk W 0.86641 

Sample Link Control Unk 

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: 

Analysls: 

Page 1 of 1 

16 Feb-06 3:11 PM 

04-5863-3854/B 154209cea 

CH2M HIii I 
Date Analyzed Version 

16 Feb-06 3:11 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 18.94% 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Unequal Variances 

Norm al Distrib ulion 

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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Cf&\f. ,LlrODE TOXICITY TEST SOIL QUALITY AND TEST CHAI\......,lR ASSIGNMENT DATA 

Client Hanford Tech. 0 Hrs f,./ "J' 24 Hrs t--) °f' Beginning, Date :i- I 3 · O Co 
Sample Description see below Time o Hrs o'Q '30 24 Hrs Q ~ 3 0 Ending, Date 2- - I':/ - O(.o 

Test Speci1 Caenorhabditis elegans ID#: Nern 00 'e, 

Comments: 
Lab ID Soil oH Soil % Moisture Soil Tcmoerature ('C) 

0 hr 24 hr Ohr Ohr 24hr All test soils were dried durin2 samoling process. 

Time cJ830 
Time 09Db 

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

8274801 ,. ~ ~\ .'-( tp-~ Samples hydrated 7 days prior to test initiation. 

E280101 7.5 2\.i-{ 10 . 'f:, 

E283101 
'· '1-

'"2..\. 4 w. ~ 
E284601 l, ,5 '2..\.4 l'.O, ~ 

(.;hamber Chamber Chamber 
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate # 

Lab Control · 70 grade Silica sand A 1 8284601 UIO()V~ A 13 0 
Lab Control 70 grade Silica sand B 14 E284601 ~•S''-12 • .,.., B 8 
Lab Control 70 grade Silica sand C 4 E284601 C 10 

E274801 :f Io r,1,1 '-f A 11 

E274801 ~~""-fZ.•"'I B 15 
E274801 C 3 

E280101 '110 OV"i, ~'" CIII'~ jl•l"'f., A 2 
E280101 ~·" 0,,7_ .::;,.Ji>\/~ B 5 

E280101 b,~~z.. . .,~ C 6 

~ 8283101 r,ooT"8 A 12 
I\.> 8283101 !>,s-,a.-o} B 7 
I 

E283101 C 9 



CNMHILl NEMATODE TOXICITV TEST SURVIVAL DATA 

Client -----=H=a=n=fo=rd'----------------
~ample Description Lab ID#: see Assignment Data sheet 

f est Species: Caenorhabditis elegans ID#: Nern OS) i 
Test Initiation: Tech: Tech: _f\/....;...,;;-"----- Time: 0~30 

Start #alive #dead 
Chamber Count found found 

Number 0 24hr 24hr Comments: 

1 JO °\ I 
2 10 'o 0 

3 JO q I 

4 10 q \ 
5 10 

q \ 

6 10 B 0 
7 10 cl C, 

8 10 <o l 

9 10 f ( 

10 10 q 1 
11 10 l' 0 

12 10 ' 2-

13 10 /j ( 

14 10 q 0 

15 10 '1 l) 

Beginning, Date 2 -1 ?> - 0 (,., 

Ending, Date ,__ 1'::t - 0 <.4 
Time 0~36 

Time 083D 

Test Termination: Tech: Tech: _t:J_1: ___ Time: 0~8'.) 

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 
j 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 

Analyst, Endpoint NOEL 

16-8964-2763 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.900,00 

'.4 Survival Detail 

Cone•"• 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 

SoH 

Hanford 

LOEL ChV 
> 100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.90000 0.90000 0.00000 

Rep 3 
0.90000 

0.90000 
I ~-

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 2:52 PM 

04-9550-24361B 154201 cea Test Link: 

CH2M HIii I 
Duration: 24h 

Species: CaenorhabdlUs elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
O.OO'Yo Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.00000 0.00% 

-24-
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CETIS Analysis Detail 
j Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-¾ 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 Statistic 

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% 

Dacision(0.05) 

Non.Slgnlflcant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

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 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

Graphics 
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. ..._ 

CETIS Test Summary 
j Nematode 24 hour Acute test 

Test No: 10-6949--0572 . Test Type: Nematode Survival 

Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E21n-01 (2001) 

Ending Date: 14 Feb-06 08;30 AM DIIWater: 

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 8h Station: 

Comments: J10DV4, J10DV5, J10DV6, J10DV7, J10DV8. 
E280101 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

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

% Survlval Summary 

Conc-0/4 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 

0/4 Survival Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Control Sed 0.90000 0.90000 0.90000 

100 0.80000 0.90000 0.80000 " 1'--' 

000-092-101-1 CETIS111 v1.1 .2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 2:55 PM 

07-1342-3910/8154202caa 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 

SD CV 
0.00000 0.00% 

0.05774 6.93% 

-26-
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

Equal Variance t TWlrSample C>T Angular (Corrected) 

Group Comparisons 

Control vs Conc-0/4 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 0.02684637 0.016779 5 

~OVA 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 0.10083 

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 

16 Feb-06 2:55 PM 

01-5013-5976/B154202cea 

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 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 0.83333 0.80000 0.90000 . 0.05774 1.15445 1.10715 1.24905 0.08192 
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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 Sh Station: 

Comments: J10DT8, E283101 

Comparison Summary 

Analysls Endpoint NOEL 

05-2471-0884 % Survival < 100 

v. Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.73333 

•.4 Survival Detail 

Conc-•t. 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) 

B1542-03 

Soil 

Hanford 

LOEL ChV 
100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.70000 0.80000 0.03333 

Rep 3 

0.90000 ,llj,,. 
0.70000 

CETISTII v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:00 PM 

01-6976-7512/8-154203cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
6.07% Equal Variance I 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 Var1ance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

ControlSed 100 5.67000 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 Ratio 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) 

Sjgnlficant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Oisbibutlon 

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 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697 

Graphics 
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-- - ------- - RejeetNull 0.06-

I 0.7° ' Jt o.o+ 
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0.00 ------------ .... - - -• -- - - - - -. 

0.3 I 
I 

0.2-
-0.02 

I 
I 

0.1 I 
I 
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CETIST est Summary 
I Nematode 24 

Test No: 

Start Date: 
Ending Date: 

Setup Date: 

Sample No: 

Sample Date: 

Receive Date: 

Sample Age: 

Comments: 

hour Acute test 

04-3389-1423 

13 Feb-06 08:30 AM 
14 Feb-06 08:30 AM 
13 Feb-06 08:30 AM . 

09-5315-2344 

15 Nov-05 

90d Bh 

J10DV2, E284601 

Comparison Summary· 

Analysl& Endpoint 

09-5921-2719 % Survival 

% Survival Su mmary 

Conc-•1' Control Type 

0 Control Sed 
100 

tall % Survival De 

Cone-.,,. Control Type 

0 Control Sed 

100 

000-092-101-1 

Reps 
3 

3 

Rep 1 

0.90000 

0.80000 

Test Type: Nematode Survival 
Protocol: ASTM E2172-01 (2001) 

DilWater: 

Brine: 

Code: B1542-04 

. Material : Soil 
Source: Hanford 

Station: 

NOEL LOEL ChV 

100 

Mean 
0.90000 

0.63333 

Rep2 
0.90000 

0.80000 

> 100 

Minimum 

0.90000 

0.80000 

Rep3 

0.90000 

0.90000 

NIA 

Maximum SE 

0.90000 0.00000 

0.90000 0.03333 

✓}--'" 

CETIS111 v1 .1.2revl 

Report Date: 

Test Link: 

Duration: 24h 

Page 1 of 1 

16 Feb-06 3:02 PM 

10-6481-1341/8154204cea 

CH2M HIii 

Species: Caenorhabditis elegans 
Source: In-House Culture 

Client: 

Project: 

PMSD Method 

7.56% 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 lest 

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 DF 

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 2287528000 

Dlsb1bulion Shapiro-Wilk W 0.81374 

Sample Link Control Link 

10-6481-1341 10-64B1-1341 

Zeta NOEL LOEL 

100 >100 

P•Value MSD 

0.05B1 0.10083 

F Statistic P-Value 

4.00 0.11612 

Critical P-Value 

199.00000 0.00000 

0.0TT84 

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 CETJSv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 7.58'Yo 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Nomial Distribution 

Data Summary Original Data Transfonned Data 

Cone•"• Control Type Count Mean Minimum Maximum so 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 0.83333 0.80000 0.90000 0.05TT4 1.15445 1.10715 1.24905 0.06192 

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 J10DVO 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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.......-------- --- -----

Cl{MHILL NEMATODE TOXICITY TEST SURVIVAL DATA 

Client QA/ QC 
Sample Description Cu as CuCl2xH20 Lab ID#: B o·H--o'b 

ID#: Nern lh,5:: 5pecies: Caenorhabditis elegans 

Test Initiation: Tech: Tech: ~~~~-- Time: /.330 

Start # alive #dead 
Chamber Count found found 

Number 0 24 hr 24hr Comments: 

1 10 ,o c:: 

2 lO lo L\ 

3 IO \.Ii ~ 

4 10 10 0 

5 10 to 0 

6 10 1 -~ 

7 10 c) !O 

8 10 z. 5 

9 10 (o t..\ 

10 10 q I 

1J IO lO l--\ 

12 10 7 5 

13 10 4 \.D 

14 10 'O 0 

15 10 iO 0 

Cusum Chart Limits 

Survival sz..'} torzu., 

Beginning, Dale / - 2 3-0 b 
Ending, Date /· 2£/- t'b 

Time /33"[:, 
Time t I ' . .?-0 

Test Termination: Tech: Tech: -~-.I Sf___ Time: I ! Jo 

-34-



- CHMn -ooE TOXICITY TEST SOIL QUALITY AND TEST CHAI\ ... .;.,R.;;.;A~S;.;S_IG_,;;..;N.;;..M_E_N_T_D_A_T_A.;.... __________ _ 

Client QA / QC 

Sample Description sec below 

Test Speci1 Caenorhabditis elega11s 

Lab ID K-Medium oH 
0 hr 24 hr 

Lab Control 5", 5' .5. ·7 

10 mg/L Cu s . :z.. 5.D 

50mg/L Cu 5'.Z... <i. <fJ 

100 mg/LCu 5 . 1 l/. 6 

250mg/LCu L{, 8 Jf.~4 

Lab ID Field ID 

Lab Control K-medium 

Lab Control K-medium 

Lab Control K-medium 

10 mg/L Cu 

10 mg/L Cu 

IOm LCu 

50 mg/L Cu 

50mg/L Cu 

50 m LCu 

\00 mg/L Cu 
w 
<)i)Omg/L Cu 

loom LCu 

ID#: Nern 

o/o Moisture 
Ohr 

NA 

NA 

NA 

NA 

NA 

Cham er 
Re licate # 

A 15 

B 10 

C 4 

A 5 

B 14 

C I 

A 2 

B 3 

C 6 

A 11 

B 9 

C 12 

Tech. 

Time 

OHrs tJ:;:[" 
OHrs /330 

Temperature <°C) 
Ohr 24 hr 

tC,. '1 

; 9. 1 

'20,0 

?.o . I 
"20 I\ 

Lab ID Field ID 

250 mg/L Cu 

250mg/LCu 

250 m LCu 

24Hrs fVt} 
24 Hrs r13D 

Comments: 

R ticate 

A 

B 

C 

Chamber 
# 

7 

13 

8 

Beginning, Date I -2,3 - O b 
Ending, Date J - Z 'I -0 C:::, 

Lab ID Field ID 

Time /:S3c:::i 
Time J(?,Q 

Re licate 
Chamber 

# 



CETIS Test Summary 
I Nematode 24 hour Acute test 

: est No: 03-9544-7078 

Start Date: 23 Jan-06 01 :30 PM 

Ending Date: 24 Jan-06 11 :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 CuSO4x5H2O 

Point Estimate Summary 

Analysis Endpoint 

07-3093--8444 % Survival 

% Survival Summary 

Conc-mg/L Control Type Reps 

0 Dilution Waler 3 

10 3 

50 3 

100 3 

250 3 

"lo Survlval Detail 

Conc-mg/L Control Type Rep1 

0 DIiution 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) 

DilWater: 

Brine: 

Material : Copper 

Code: 1B033-08 

Source: Reference Toxicanl 

Station: 

o/o Effect Conc-mg/L 95"/o LCL 

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 Rep3 

0.90000 1.00000 

1.00000 1.00000 

0.60000 0.70000 

0.60000 0.50000 

0.40000 0.20000 

CETISN v1 .1.1 revC 

Report Date: 

Test Link: 

Duration: 22h 

Page 1 of 1 

26 Jan-06 2:57 PM 

18-9490-9699/rceaOOS 

CH2M Hill I 
Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95"/o UCL Method 
142.9662 Trimmed Speannan-Karber 

SD CV 

0.05774 5.97% 

0.00000 0.00% 

0.05774 9.12% 

0.05774 10.19% 

0.20000 100.00 

Analyst: '.})---
-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 CJ EC50/LC50 95¾LCL 

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 Minimum 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 

1.00; 

0.90-

0.80-

0.70-

1 0.60-
"E 
::, a.so-Ill 

I G.40-

o.» 
0.20-

G.10-

0.00 
0 50 100 ISO 200 250 300 

Conc-mg/L 

000-092-101-1 CETIS™ v1 .1.1 revC Analyst: 'P"" 

Page 1 of 1 

26 Jan-06 2:57 PM 

07-3093-8444/rceaOOS 

CH2M Hill I 
Version 

CETISv1.1 .1 

95%UCL 
142.96620 
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Wasbin2:ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 

!collector 
L.COLLOM 

Comoanv Contact 
JOAN KESSNER 

Protect Dcsienatton Samoliae Location 
I 00 & 300 Arca Component of the RCBRA - Incremental So 600-131 

Ice Chest No. Field Loebook No. 
EL-1596 

Shi1>1>Cd To OO'sitc Pro1>ertv No. 

Tcleohone No. 
375-4688 

l COA 
BESRAS6520 

Proicct Coordinator 
KESSNER, JH Price Code 8L 
SAFNo. 
RC-051 

Method ofShi1>mcnt 

Air Quality [ J 

Bill ofLlldine/Air Bill No. 

Page 1 or l 

Data Turnaround 

45 Days 

~H_2_M_l:!_1LL _ __ _______ _ ____ _ _ _ ___ _, _ __ A0601S1 - ------ ---~ ---- --.----~- --· ·· ··--~- -- - -·-- - --·--- ----···· - -- -·· -·-·-··-· - - - ·· · 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
NONE 

SAMPLE ANALYSIS 

r 1- 1- DS Lite... 
Sample No. Matrix• Sample Da!e 

SOIL /0-31-O~ 
SOIL 

JaQBW1 SOIL 

SOIL 

. J168Wa- _ SOIL 

Preservation 

Type of Container 

No. of Containcr(s) 

Volume 

1530 

None None 

GIP PIG 

I I 

1000g JetJIJg 'j,,, 1 
l5 '-iDCCJ Hisle 

Sec ilun (I) in So~ , 1 .... 
Spcci:11 Toxi<~y 

IIIWUCIK>III. ASTMli196l: 
SoUNcmaladc 

TOJOC"ily 
ASTME2172 

X X 

I--C~:J{AIN~::.:..;_Q+F.:.P..:OµSSE:::SS=7il0'/:,:-:N;__ ______ ..---=S::.i;ig~n/P:..:..:.:ri=n.:..:tN:.::•::.'.m~cs::.... ________ __JSPECIALINSTRUCI1ONS 
· • JBy~n"Dv Fmr// Date/Time Rec:ei.,;r ,/S~ In Dale/Time 

..,....._~ V ....-. ll-f-05fJlb€6 ,/'~~ / _ I/-/-C5° ID:. ~L• (I) PalticleSize(OrySie>e)•D422; MoisllRComcnt - O2216; TOC - 9060; pH(Soil)-904S; 
~,.....::::...:....:=......'.-~,.,,.J"--'~::::::::_..L.!::.t:..:~~=.i.:::~:::!::::!~~~:::::::.__.:..!~'......:..::,_;::.!;::~~ Nitrogen by Kjcldahl • 351.2; Ammonia • 3S0.3; IC Anions · 300.0; Pcrccnl Solids 

Relinquished By/Rcn"Dved From Dale/Time ReeCMd By/~ton:d In 

Relinquished By/Rem,YC:d Fm,n 

R.elinqllishcd ByMcn"DYC:d From 

Relinquished By/Rcn"D>ed From 

Relinquished By/Removed From 

LABORATORY RcccivcdBy 
SECTION 

1FINAL SAMPLE Disposal Method 
1 t_>!li5POSITION 

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

Da1c/fin1e Received By/Stored In 

Daldl"ime Received By/Slorcd In 

Date/Time Recei~ BylSloRd In 

Received By/Slorcd In 

Daierrimc 

DatclTinic 

Cate/Time 

Oare/Time 

Oaldl"in1C 

Tille Oa1cfTimc 

Disposed By Date/Time 

Matrix• 

$-Soil 
SE-S.si•tcal 

SO•Solil 
Slo$111d&c 
W•Wilta 

0-0il ,.._,.. 
OS-Ont11Soub 
DL-Dnuot..i.Jdi 
T•n..c 
Wl•Wipc .......... 
V•Vqclllion 

X-otha 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 !Page 1 of l 

~ollcc:tor CoDIJlanv Contact Ttleohone No. Proicct Coordinator 
SL Data Turnaround 

L.COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 

Proicct Dcsienation Samoline Location SAFNo. Air Quality l7 45 Days 
100 & 300 Aica. Coffll)oncnt of the RCBRA - lnc~mcntal So PIT 23 RC-051 

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

Shloocd To OITsitc Propcrtv No. Bill of Ladine/Air Bill No. 
CH2MHILL A060151 - ·-- --- --· ------------ - - ··-- ·--·- --- -·- -·-- - -- ------ -- .. .. ·-·· ·---- ---- ----··--- ---- -- ·-•-

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Noac None 
Pre.scrva lion 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I l 

NONE No. ofContaincr(s) A' , 

Volume 
IOO()g • oooir v to"? 

··1000 ~ \\ .... 
Sec ..... (1) ill Soi Plue 

Special TolOci;y 

SAMPLE ANALYSIS 
lnslnlCtiano. ASTMll196l; 

SoilN"""'IOde 
Toxicity 

I ASTM E2tn 

Sample No. Matrix• Sample Date Sample Time 1~~:~~ :/:~:tl1.~~ ',l'&_~p· ),, '1:;:i-~iil\ ~ii~~~ ~t• ~~n =~i11~~:~~1~1 :;.~::/:if .. ( :r~ ~i;~;8t1r~~a t~t?\r:::~) ~~;~~~;:!f~~I 
J10DV4 SOIL II -"-o S 1/,.\00 I I -r 
J10DV5 SOIL 

J10DV6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~Quisbed ~val From 
Date/Time ~B~l~ Date!Timc This chain of cu.srody fomi documenb 1hc tnnsfcr of bulk field eollcclcd soils 10 lhe CH2M Hm 

S•s.11 

./.A Pl ~ T, Ill I'll.. 11-'l-o S ~1.'..00 ~L 1-... II~ 9-...> >,..,. /..Z,'71.J 
Corvallis labontory for incrcmonlal prcp;,ntion and aliq:,oting. S11-Scdin"" 

Relinquis\i'ed By~rmvcd F~I 
1 Oatc/Timc Received a)'!Siore4 In D4te!Time 

so-SotW 
(I) Pa1ticlc Size (Dry Sieve). 0.22; Moisture Con~t- 02216; TOC- 9060; pH (Soil). 9045; st-sJo,tF 

Nitrogen by Kjeldabl • 351.2; Ammonia. 3S0.3; IC Anioos - 300.0; Perce111 Solids W•Wlla ~• 5.-1 . 0-0~ 

Relinquished BylR.em>.ed From Date/Time Received By/Slorcd In Oate!Timc A•lu< 

\ \ \ \O \o5 os-on.is.i.. 
DL•er-~•• 

Reiinquishcd BylR.em>ved From Date/Time r,.'-1 pc?~;..~~ 
~ 

T•Tilmc 
R.ccei~ By/Stored In Date!Timc WI-Wipe 

~& t.-1..iqY• 

Date/Time 
. v-v......-

Relinquished By/RermYCd From Received B)l'Storcd In Date/Tinie 
61·0~ £315"'/;J.-O ')... X~lllet 

Z:() ::. 

Relinquished By/R.en10\1Cd From Datc/Tinx: Received By/Stored In Dale!Timc 

LABORATORY Received By Title Datc/Tinx: 
SECTION 

1FINAL SAMPLE Disposal Method 
~POSITION 

Disposed By Date/Time 

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



Washinfton Closure Hanford CHAIN OF. CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-9 1ra~e 1 of 1 

Collccto1· Com11:111v Contact Tclcnbonc No. Proicct C:oonlim1tor 
SL Dato T11rn:1ro11ml L. COLI.OM JOAN KESSNER 375-46S8 KESSNER.JH 1'1·icc Code 

Proicct l)csi!!m1tio11 Snm11li112 Loc:ntiou SAFNo. Air Quality 45 Days 
100 & JOO Arca C"omponcnl of lhc HCORA - l11cn:mc111al So Upland Backlill Elevated- I 00-F-2 RC--051 

kc Chest No. Filild Loebool< No. I COA Method of Shinmcnl 
El-1596 BESRAS6520 

Shinned To Offsitc Proocrtv No. Bill of Ladine/Ail· llill No. 
CH2M I-Ill .I. A060l51 . . -- -- -- .. 

POSSIBLE SAMPl.F. IIA7.ARDS/REl\1ARKS 

Pote11ti<rll)' Hndioactit-c·. Nowc l',;)M 

Prcscn•11tlon 

Type of Contnincr 
GIP PiG 

Special Handling and/01· Storage 
I I 

NONE No. of Cont11incr(s) 

Volume 
1000g YocPj 

Sec i1cn1 (I) in Soi1Jll;an1 
Spcci•I To1icity 

SAMPLE ANALYSIS 
lns&'l'\laions. ASTM E196J, 

Soil Ncimtock 
To>i:ici1)" 

ASTM E.?172 

Sample No. Matrix• Sample Date Sample Time : . :_· -)~}.j_~:1 : ··. _·. ,_.:])} ;~{: .. ~:..I! ~~z~.-.:./ ::•:,·· ;;; .. ~-r:rr..·.:./ ~jf_'{·: -
. , .... ,,s, '-· .• . 

' .:.:• -:·. ' ; ._, ,•. ... •' 

J10DT8 ' SOIL __J__l~ 5 11 '-ZI I I 
·- -

CHAIN OF POSSESSION ,;lgn!Print Names 
~ SPECIAL INSTRUCTIONS Mattix• 

Rc'?isr/ qy/n.en»vcd • n Datc/Tionc / ~1:: M'l!/JJJ:~J1J1VJJ;~1J 1116/4 
. . 

s-SoU 

_ '-n , ~I/Jt:. , 
~

1 

1'1rticlc Size (Ory Sic\-.:)· 0422: Moismrc Conknt • 02216: TOC . 9060: pH {Soil)- 90-IS: s~-w.,.,. 
rogcn by Kjcldahl • 351 .2; A111111011ia • 350.3: IC Anions - 300.0; Pcrl:c111 So~ds SO•Solid 

Re~t~•n'IQ\'Cd "u l)31dJ"11nc 
1 

Rccciv.¢ By/Slun:d In •• D•~in~ 
1 

/ / ,£ 1 B,~~ ro ~ BIS"'tol-03 
Sl•Sl11d,c 

- a...6~ , , ~ Pt?r \\' •\V,al(f 

o-o., 
Rcli11q11ishcd By/Removed J'mm l)u11:rr,111c Received B)'fSlorcd In DRtc/Ti111c A•Air 

os-ornm. WiJ• 

I 0\.-Dno•~ 

Rclinq11ishcd 13y/Rcn10,'Cd From l)olcn'imc Recci,-cd By{S(orcd l11 Date/Time T-Tlsn< 
\\'l•\\'ipe 
L•Lill"'-1 

11alcll'in-.: Oalclrimc 
V•VCJ'd:a&IOR 

Relinquished 8y/Ren10,-cd Fnnn Rccci,•cd By/S10n:d In x-a.""' 

Relinquished 13y/Rcnw,ved l' rom Da1dTi111c Recci\·cd By/S101'Cd In Date/Time 

LABORATORY RccciVCIJ lly Tille l"lalcffim.: 

Sf:f::TION 

FlN~SAMPl.f. l>is11l•.:&I Mc1hud Oispnscd By l)alc/Tin,c 

DI iOSITJON 

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



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 1P~gt l or · 1 

ICollcctor 
L.COLLOM 

Proi cct DCJienRtion 

Comoanv Contact 
JOAN KESSNER 

Samoline Location 

Tclcohonc No. 
375-4688 

100 & 300 Arca Componcnl orlhc RCDR/\ • lncren"ICnUII So Upland Native Reference-Central Pla1eau 

Ice Chest No. 

Shiooed To 
CH2MH1Ll. . ·- · .. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 

Special Handling a\ld/or Storage 
NONE 

Field Loe book No. 
EL-1596 

Offsitc Proocrtv No. 
A060151 

Preservation 

Type of Container 

No. ofContainer(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• 3amplcDate Sample Time 

J10DV2 SOIL I1-\'S-OS 'l-0 : 0 0 

l 

None 

'J/P 

I 

100011 

Sccitcm(I) in 
Spcci:,I 

Jnsttve.«ioRS. 

I 

COA 
BESRAS6520 

None 

PIG 

I 

£(eel) 
So~ Plont 
Toxicity 

ASTM Et96); 
SollNaw:nodc 

Toxicity 
ASTM E!l7l 

Proicct Coordinator 
KESSNER; JH 

SAFNo. 
RC-051 

Method of Shiomcnt 

Price Code 

Air Quality 

Bill of La dine/Air Bill No. 

SL 

I-_ _ C_H_A_I_N_O_F_P_O_S_S_ES.....;,S_IO.,.>~~•-tt--9-,-,-.1,~•..,.• -t'::-+-,--,S;;.1.::g_nlP..;..,.ri_n_t ;,..N-•m_c:s ____ --:-=-----ISPECIAL INSTRUCTIONS 
Relinquished By/Ren"{s;cd Fn>m / · hr l'.>•~ ~, w " ~ Received By/Slared ln ______ ...;Oa=WT::..:.:i;:;m~e _ This chi in or c11s1ody ronn docwi1en1s dte lr.lllSfer of bulk field collected soils to the CH2M Hill 
t:"- \ 

1 
'7.11 Lr, J:h ~ ~~-:;. 14 , 3 cJ j\..,~ · - Corvollis lobanllo,y lbr incrcmcnial preparation and aliquoting. 

tfe1l!'l.(*ed ~/RclJJO,d ~ lJ J Dale/Time Re,{;J1t<!.Qyl~J2re4(1i: , • - -/J' r,°!'};;!i';':). , J I _ 9.! !'.!,niclc Size (Dry Sieve) - 0422; Moist~ Content· 02216; TOC • 9060: pH (Soil) · 904S: 

1../L...::: ~~n~.I:..: _,.J~:rtfL!L_lb,..~1-('.2.1'-1"'11._111 \1..:-:.ii~~,e,:~o~:>wl?/.k'V ~D.11'ltx[!;l1~1.!!~et..·f' t., ,'IJ'll j,/~HJ~•-Lf/Jf '...!. ~1/!J./lll~'J.' /il J'.!.LLl,fwl~-1/.'{J,¼~~ W'" by ~eldahl. lSl.2; An•nonia. 350,l: IC Anions. 300,0: Pcrceni Solids 

Rclinquislil:d By/Removed Fn>m \)' D~tc/Timo Rci:ei-&{i By/Stored In Da1e/Time / '/: 31 
B,-o~ J:O -=- {b/S-'(;)..-oi 

Relinquished By/Removed Fmm Dale/Time Received 8y/S1ored In Dale/Tin,c 

Relinquished By/Removed Fn>m Dole/Tin,c Received By/Stored l11 Dale/Time 

Relinquished By/Removed Fn>n1 Dale/Time Received By/Stored In Date/Time 

Data Turnaround 

45 Days 

.. , 

Matri)( • 

S•S..I 
Sl!• .s.in1m1 

SO•Solol 
SI-Siuda< 
W• WaM'r 
O,,Oij 

A-AW 
DS•Dn•Sol;ts 
DL•&>rwoL.­
T•Titac­
\\'l•\Vlpc 
L•u.,;., 
Y•Vq~ 
x~,ha-

LABORATORY 
SECTION 

Recei,•ed Ry Title Oo1c/Ti11,c 

FIN,+L SAMPLE 
_2IS'.!JOSITION 

Dis~l Mclhod 

~l~E-011 (08/29/2005) 

Disposed By 



I Washington Closure Hanford 
'collector 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-12 IP•ge l of l 

i L. COLLOM 
Comoanv Contact 

JOAN KESSNER 
Tclcnhonc No. 

375-4688 
Proicct Coordinator 
KESSNER.JH Pl'icc Code: SL Data Turnaround 

jProiccr Dcsirmotion 
I 00 & 300 Arca Con1poncn1 or 1hc RCDRA • Incremental So 

Snnmline Locntion 
Upland Backfill Low• I 16-DR-1&2 

SAFNo. 
RC-OSI 

Air Quality 45 Days 

iicc Chest No. 

Shinned To 
CH2MI-IILL 

POSSl13LE SAMPLE HAZARDS/REMARKS 

NON£ 

Special Handling and/or Storage 
NONE 

Field Loebook No. 
EL-1596 

Orfsile Prouert\' No. 
A0601SI 

Preservation 

Type orCout:clner 

No. orContllincr(s) 

Volume 

SAMPLE ANAL VSIS 

S~mplc No. Matrix• Sample Date 

J100V1 SOIL ll-lS-b..5' 

I COA 
BESRAS6520 

·· ····- . .. .. -

Nooe None 

G/P PIG 

I I 

10001 <-i{)DO, 
See i1cm(ll ir1 Soil Pl°"' 

Spc,;i•l Toxi<ity 
lnsimct10ftl. >.STM lll96l: 

Soil Ncmotodc 
Toxlcily 

AST:-.! El11l 

l\1c:1hod ofShimncnt 

Bill or Lndine/Air Bill No. 

CHAlN OF POSSESSION. r 1 '- r f Sii:n/Priut l'\amcs SPECIAL INSTRUCTIONS 
,....R_e_l:i;-u,-·s~-. -d-B_y/_lt-.-F~-vc_d_F--10-n-,-c'T",rit-1" ..... '-t-,-t.~b~~,lc-:::+,ffl'r'll'~-•,--..,...R-ec-• ..,.h-.. -d'"'D-ylS'"'7-&ored ...... _ln--------:-o-.,-e,--,.-:-in-1C-').----1 This cmin oreustody ronn documenlS [he trausR:r orb,~k field colleeled soi!s lo the C'H2M Hill 
r- ,- --=-- -~ ,,,... I U ~ c') J\. Y1 -- .,.. :::, C'o,v.illis hlbor.11ory ror incremc,11•1 prep,ratiou •nd oliquo1in1, 
I'- 17.dl.,,~_ l<.Jl , l:A'.JL 1 • ~ /) ,..--/ / 

[~q11is_h~d/D~'R~,~ F~"',./ : J,_ D.a

1
1c11\ _'imlc 

1 
• .-c'YC [R~ ;~ J //Id). 1,r /J/P~1jf;, I j,L . 1 / (I) Pmiclc Size (Ory Sic,-c). 0422: Moishin: Con1cn1- 02216: TOC' - ()()60: pH (Soil)• '1(),15 : 

17',.., ,., .,, n ,,._,, f../"1 ~ V:::> IIMU.vv....7Jutll' /£{/{/ fl/ Lt/Z/Lt tl( rl Nitroac:n by Kjeld•hl -35 1.2; A,nmoi,i• . 350.J: IC Anions - 300.0: Pc:rccnl Solids 
l-h-=f:':tb~,...:.;..-Lqj4="-1---L~..:.....:...-:.......--¥,&~tz:...:::..i.c~..:.!....!~~-1--?=!-~~y....:..;.,...i._ 
Reliuq!Jilliod Dy/Removed Fronil I 0•11:rrimc: Rcc~d Dy/S1ore'd In Oa1efTime / / 'j~/ C., 

·ci (/ iv:J f 

Relinquished Dy1Rc01ovcd Frum 

Rcli11q11iskcd By/Rcnoved from 

Rclinqui,hc<I Byfllc.11>,"C<I From 

LAUORATORV Reccivc<l Dy 
SECTION 

FINAL SAMPLE Di•po, al Mclhod 

01S fOSITlON _, 
BHl-8')011 (08/29/2005) 

I I 

O.atc/Timc RcceiYCd BytS1ored Jn Dale/Time 

o.1c/Ti1110 Rcccivcti ByiSIDfcd In Datt/Time 

Da,c/Timc Receh'Cd By/Slon:d In 0:11c,Time 

Tille Dalc:fTimc 

Disposed By OaicfTimc 

M:itrix • 

S•s.il 
S(•Solin,c• 
SO•S.19' 
Sl•Slodcr 
\\'•\II~ 
0-0il 
A•Nr 
DS•On11nUiib 
DL•DNn Uq11id1 
T•Ti••<> 
Wl•\\'ipc: 
L•Li11'M111 
V•\'c-...,lliN 
X.osha 



Washine;ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 I r~,c 1 or l 

Collector 
l..COLLOM 

l'roicct Dcsil!na1ion 

eo·monnv Contact 
JOAN KESSNER 

Samollnl! Location 

Tclcohonc No. 
375-4688 

100 & 300 A~ Component or the RC'ORA • Incremental So Upl11nd N111iv~ Elcvntcd-JA Jones 

Jee Chest No. 

Shinned To 
CH2M Hill. 

POSSIBLE SAMPLE HA7..ARDS/REMARKS 

NONE 

Special Handling and/or Storage 
NONE 

Field Loebook No. 
EL-1596 

Offsitc Proocrtv No. 
A060!5\ 

Prcscrv11tlon 

Type or Container 

No. ofConbliner(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J10DV3 SOIL lll\la\ac 1s:2, 
\ 

I COA 
BESRAS6520 

None Nanc: 

GIP PIG 

I I 

JOOOg 
'1,00C'j 

Sec i&cm(I) In SoaPbnt 
Spcciol Toxicity 

I astntetionl. ASTM E196Jc 
Soil Nuna1odc 

Toxicity 
ASTME211? 

' 

Proiccl Coordinator 
KESSNER,JH 

SAFNo. 
RC-OSI 

Mcthocl ofShii,mcrit 

Price Code SL 

Air Quality ; .1 

Bill of Ladine/Air Bill No. 

Dntn Turnnround 

45 Days 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
tRA~it~~-.. ~;;;dd BB(R~R~~~~f,o~m~~~)D;;;.;,c/Ti~,n~1e;-f itdd'~.()i)~~R~ec~•:ivc;dLlD~·-~·"'·-~-··u•-~=~~~=t. 1~;q-~S-~-·-;;,;.,.;;;_---1 This chain or CIISlody lonll documcms the transfer of bull: field collec(ed soils 10 the CH2M Hill 
1'ttu,' A - I ilJ,1 ~tl4)/ ', I 11 " s , V Corvallis laboralory for incremcmal prq>anrion and aliquoling. 

Matrix.• 

S•S.l 
SE•Sa&illlCa 
SO-SOia! 
Sl•Slool1c 
"'•"'Jllff 

R£li_nq11Md B,YfR•'J'D,vcd~ 
11 

' D11•1;It:C l t'I Receivc~_!}1IS1»rc~ln ✓ / DatdI'ime (I) P.nieh: Size (Dry Sieve) • 0422; Moisum Con1cn1 • 02216; TOC - 9060; pH (Soil). 904S; 

~J.:--~.ll ll..1,1.,:.<l.:::::-£JloP;.,-4,.: rfl.t__1:1:l~;.J· '1;-''.?¥Jn.oc.:.!.r_~l'"~'!l-".s.:JZL\l\.~1.:ttlwµl ...... /~ ¼~~g-!:!::::_~!;Z...;,"2:.~~S::·p..,,._~==-....t.llc.·.:./J~-o~<L:. J0::.:.;,:1..:<~ Nitrogen by Kjeldahl • 351 .l ; Ammonia - lS0.3; IC Anioll5 - 300.0; Pen:ent Solids 

Relinquished Oy/RcnDYCd Front .. • Date/Time Received By/SIO In Dile/Time /31 b ~ ::r:D -:::: ~/ s-¥ &.. - o CA. 

Relinquished Dy/Removed fmm 

Relinquished By/RemoYCd F,om 

Relinquisbcd Uy/Removed f,om 

LABORATORY 
SECTION 

f,!~L SAMPLE 
~POSITION 

Received By 

Disp0$:1l Method 

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

D•lc/Tina, Received By/Stored In D•tc/Timc 

Oalc:fl"inic, Received lly/S1orcd In D11c/Ti111e 

l>•lc/Timc Received By/Stored In · O.tc/Time 

Title 

Disposed By 

D•lc!Tinr 

D•lc/Tinte 

0-0il 
A•Air 
os-er..,Soi .. , 
DL•°""" U.,.u 
T•Tiafc­
w,-wipc 
L•t.,,i•al 
V•\'Cl(Ulil11 

""°""" 

: 



t2S7 
Wasbin2tun Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-11 I Page l of ! 

K:ollt:ctor Comnanv Contact Tcleohonc No. Proicd Coordinator 
L.COLLOM JOAN KESSNER 37S-4688 KESSNER, Jli Price Code SL Data Turnaround 

Proicct D~ienation Samoline Location SAFNo. Air Quality i 45 Days 
100 & 300 Arca Component oflhc RCBRA - lncrcmental So Rip;irian Elevated-Site #3 Upriver 100-D RC-051 ' 

Ice Chest No. Field Lo&book No. I COA Method or Shi omen I 
EL-1596 BESRAS6520 

Shioocd To Off.site Prooertv No. Bill or Ladine/Air Bill No. 
CH2MHILL A06015I ----·-- . ·- ----- -- ·-· - -- -------· ·- -- ---- --· · ··-- . - - -· - -- - .. - .. ---- - ---- -· ·- -- - ···-- - --·- -- · - .. . . - . .. - .. --- --- - -- -- -- . -- . .. --- --- ·-· · · ·- -- - -- ---- -- -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
NONE No. or Container(s) 

I I 

Volume 
1000g -~ ')!..., 

L/.OOC'J 11-~1-- ~ 
Sec i1cra(I) io• SoiPlanl 

Special Toxicily 

SAMPLE ANALYSIS 
Inn ructions. AS.TM Elil6l; 

SoilN<fflll1od< 
Toxic:il7 

ASTMEJl72 

Sample No. Matrix• Samplt-Oatc Sample Time ]}:?/~:-.·:.-: ~;:11 ·:;.~!J}f/~~i;~ tl~:-{~!:;~};: ;;·~/;}~.:~\::: .. -- ·~- ~i--:;~1 :;,.·:;<,.:::,: : \J\~:. . ::;:, ;;:_:::~ri::i?r~::; 2~i~tf j~g~- i~i~ ril~~,: . · :·· ::.·, 

J10DV0 SOIL 1\-"2..\-C, S lC.~oo \ l - ; 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rcli~hld By/Re~ From Da~ j Rccd1'1 By/Stan:d In DatelTirnc 

-> 
This ehoin or cus1ody fonn doeumenis die 1r.1nsrc:r orbulk rield coll«ICd soils to lhc CH2M Hill 

S-S..I 

E- l 7....,Ll)p ""'-'D.OP.it .., /J.,{I 1-t' \ ,1r 
,A.../ y-,-- Corvallis labor:nory for incn:mencal prepor.uion •nd aliquoting. S£-Scldmai& 

' SOoSoli<I ~trHiUA From v ' i l Da.;j"imc ~ •• vO lit/1/tJ;'f/R;;L ,, ,fit'/ (I) Particle Size (Dry Sieve)- 0422: Mois1ureCon1enl- 02216: TOC -9060: pH (Soi))- 904S: S1-Slwd .. 

. L.J\Jh II 2..1- uS 1. r;u,w11/1!1.l '11177/l)r Nitrogen by ICjeldahl - JSl.2; Ammonia· JSO.l ; IC Anions - 300.0; Percenl Solids W•Wacr 
0-0,l 

Rcl inqi/st~ By/Remove Fro,t 1 Da!dtime Rc:eeivcd '!jtsllJff:d In 
, Dltclfimc 9"0/ 

,..,.. 
/b/6-t--j;). 07 DS-Dnoffls.ido 

.E,,t)~ ~o - - DL•DNnUCQida 
T•Tilllc 

Relinquished By/Rcm>vcd l'roa1 Date/Time Received By/Stored In Date/Time 'Wl•Wipc 
1..-Lill•ii 

Relinquished By/Removed l'ron, Dalcffimc Received By/Sll>ml In Date/T'ime 
v-v....., ... 
X-Olbcr 

Relinquished Dy/Removed From Datcrtimc Received By/Stored In Dolc/J'inic 

LABORATORY Received Oy Tille Dolcffinll? 

SECTION 

FI;-SAMPLE Dispasa I Method Disposed By Date/T'imc 

D OSITION 
..,. 

BHl-ljcE-0 '3129/2005) 



E J,l 
Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0S1-20 I Paic l of ! 

!Collector 
L.COLLOM 

P..-oicct Dcsienation 
I 00 & 300 Arca Componcnl of lhe RCBRA • lncremen1al So 

Ice Chest No. 

Shiooctl To 
CH2MI-IILL -· - --- ··-··- - ··· -·· ··· ... -. .. ····----- -- - - · ... . 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 

Spedal Handling and/or Storage 
NON£ 

SAMPLE ANALYSIS 

Comoanv Contact 
JOAN KESSNER 

Tcleohonc No. 
375-4688 

Samoline Location 
Riparian Low•Sile#I0 Downriver 100-0 

Field Loe~ook No. 
EL-1596 

Offsilc Proocrt\l No. 
A0601SI 

Pf"Clcrva lion 

Type of Container 

No. ofConraincr(s) 

Volume 

I 

None 

GIP 

I 

1000g 

Sc< ilcm(I) in 
Spc,;ial 

lmlruclioM. ., 
'4--0~ 

~-<. ,v'); 

COA 
BESRAS6520 

None 

PIG 

I 

4000, 

So~ Pbnl 
To.icily 

ASTME196); 
SoilNtrll:llock 

To,ac;,y 
ASTM Ell72 

Sample No. Matrix• SampleD:.te Sample Time 

J1CLJ5 SOIL 

//,. :i"l 

Protect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Method ofShinmcnr 

Price Code SL 

Air Quality ! ! 

Bill of Ladine/Air Bill No. 

Data Turnaround 

45 Days 

-1 

CHAIN OF POSSESSION , I I I ~ ,# Sign/Print Names SPECIAL INSTRUCTIONS 
t-~- liN1nq-ui-,h-cd-8-y/R-trm-,,.,-d-F-ro-,~7'"r1' ·tt-i'r-r,, O,=llf>\i!:tor-t,,.rrt-ime_re.J..,,,Vf;:--r;,...--1.,. · :>r,1-RKRK-~----=,d:...B_y/S_IO_rcdrcd-~1--

1
--- - - 0.- ldl'--ime-----t This chain of custody form documents the 1nnsrer of bulk field collecled soils 10 the CH2M Hill 

~.,;Jf·o '!:-~~-•·:;!!.LJ::~1:.-~---c..,_~-::ljff ~!!:..l'°'l.:..-Jlu\t.:-:..Z:~-~h!..~~c.)):'...:: :5!..,_~l...n'~ Lil~·~ .4~j~-df£.:'L=~~-~JJ-v~= ..... 1ci,l:.:-:::::.:L~Y-c·~l'._;f'~t.."'-J1,,_:::,·.:~'.:."1l' ....Corvallis lobonllory ror incn:mcnial prcpcnlion •lld •liqooting. 

Matrix• 

S•Soil 
se-&edl .. .., 
SO•Soli4 

Relinqllfshcd By/Rcrrovcd Fro~ 
1 

Oa;cJTime Recci""d B~IOftd In 

Relinquished By/Rcn10vcd Frum 

Relinquished Oy/Rcn"CJVCd From 

Relinquished By/Rcrmvcd r- rom 

Relinquished Oy/Rcn10vcd From 

LABORATORY Received By 

SECTION 

FINjA,.L SAMPLE Disposal Melhod 

DISPOSITION -
BHI-EE-0 3/29/2005) 

Dotc/Tin,c Received By/Stored In 

Dole/Time Received By/SIOred In 

Dau:trimc Received By/Su,n,d In 

D:ne.rrin,c Rccei""d By/Stored In 

Date/Time 

Dalefl'ime 

D:ueFrimc 

DateFrimc 

DateFrimc 

TiUc 

( I J P;111icle Size (Dry Sieve) • 0422; Moisture Content - DZZ 16; TOC - 9060; pH (Soil) • 904S: 
Nitrogen by Kjeldohl ~ 3Sl .2; Amll'lonia - 350.J; IC Anions - 300.0; Percent Solids 

DateFrimc 

Disposed By Daleffinic 

Sl•S ..... 
W•W•tcr 
0-0.l ,..,.. 
DS,wDrvaWiu 
oi,.o.w. Li.,,W. 
T•Tilac 
Wl•Wipc 
i,.w.,ai 
V•V~iofl 

X-<llh« 



-- 2 -~ ~ '). '1 :, -' C 
Washin~,on Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-6 I Page 1 or 1 

Collector Companv Contact Telephone No. Proiect Coordinator 
SL D11ta Turnaround LCOLLOM JOAN KESSNER 375-4688 KESSNER, JH PrircCodc 

Proicct De.sienation Sampllne Location SAFNo. Air Quality r ·1 45 Days 
l 00 & 300 Area Component of the RC BRA • Incremental So Riparian Refen:nce-Site # 13 Vernita Bridge RC-051 L . ' 

Ice Chest No. Field Loebook No. I COA Method or Shipment 
EL-1596 BESRAS6520 

ShioncdTo OCfsite Propcrtv No. Bill of Ladine/Air Dill No. 
CH2MHILL A060151 

··--- - ··· ··· · . . . · ·· - ·---- - .. - . ..... --- --. - .. -------- -- - -- -- ---- -- -- .. ·-------· - -- - ··- --- .-- --- ·- ·- - ------- · - ···--- --- -- --...... .. . - . .... ..... --- -- - . - . .. - - -- --- --·· . ·· • -- ····-- -
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type or Container 
GIP P/G 

Special Handling and/or Storage / 

NONE No. of Contalncr(s) 
I l 

191' /ID 

Volume 
1000g -,eeeg- \"}IA.'} "-too0c,, 

Sec it•m(I) in Sonra, 
Speciol To.ic~y 

SAMPLE ANALYSIS 
, ... ruc:,ions. ASTM E1963: 

Soil Nanwidc 
To:dci&y 

ASTMElln 

Sample No. Matrix• Sample Date Sample Time ;_\ ~::.~[~~;;:~ ff~i~~\ittr =·::;;;ift"·~· .. L .-?~ : .:~_;i~~·,\.~~i{ t?.\;:i:J?~l 1/t -- ~-.:: . :;'.7' : • ~;~:~;•:·-}~i~~:3 ~T'.-·. .-:~-~-:. :···.t;~!'.~-.:~:;~:.!: ;,.;, , · _· :::. . ,•• ~ 

J10DT9 SOIL rz..-c.,-o s l(J)'.cD .'>< x· -- I 

CHAIN OF POSSESSION Sign/Print Nama SPECIAL INSTRUCTIONS Matrix• 

R~,"~;::_t~:;¥1ftFroni ~-(_(\:\~~•; (\} *~~d~\\ 0awrwnc 
~ 

This chain of cus1ody fonn documcnlS Ille lnnsfcr of bulk field colleetcd soils to Ilic CH2M Hill 
S-Sall 

COM1llis laboratllly Cor incremtnlal prcpa~lion and 11iquo1ing. SE--
tfatc/Timc 

SO-SOiid 

~auishcd B*imvcd From R~toRdln_.£, 
Datc/I"imc (I) P11riclc Size (Dry Sieve)- 0422; Mois1ure Content - D2216; TOC- 9060; pH (Soil) •_9045; SI-S-

"' Li) tLI Wm I::,./" I" 'i tt., la. } 'i.'."L, .L-. ,,,_f..,t,..,..., µ. -(..,.:,;' /~. Ni1r01en by Kjeldabl - 35 t .2; Amnonia - 350.3: IC Anions - 300.0; Percent Solids W•W1tcr 

lj°' 0-<lil 

Rclitt4uished By/Rcrmvcd from v ' Daie/Ttme Received By/Ston.fcl 1.;' Date/Time A•AJr 
DS•Drvm Solkb 

/!:,/~~ 
Ol•l)nmL•• 

Relinq11ishcd 0y/Rcrrovcd From Datc/finie Received By/Slon:d In Dale/Time :i::o B /!JJ/;;.. -()1 T•rwYr :::: WI-Wipe 
L-l.iqoid v.v..,.... 

Relinquished 0y/Rcrrovcd From D:llc/Time Received By/Sion,d In Datcrrinie X-0.la 

Relinquished 13y/Remov.:d From D:tle/Time Received BylSlored In D•ldTime 

LABORATORY Recei~dBy Tille Date/Time 
SECTION 
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CH2MHIU 

Appllecl Sciences Laboraloly 

2300 NW Walnut 81vd 

Co,vol!s.OR 

• CH2MHILL 
• . Applied Sciences Labontory 

January 31, 2006 

Washington Closure Hanford 

334247.AO.ZZ 

RE: Laboratory Report for Washington Closure Hanford 
Applied Sciences Laboratory Reference No. E2801 

Joan Kessner/WCH: 

97330-3538 

P.O. Box428 

Co,vol!s.OR 

97339-0d28 

Tai 541.752.4271 

Fox 541.752-0276 

On November 09, 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 

~t~BVrn 
FEB 2006 

/ 
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CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Referenc·e No. E2801 

Sample ID 
£280101 

Client Sample ID 
JI0DV4 

Date 
Collected 
11/08/2005 

Time 
Collected 

16:00 

-2-
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.3,· ... 

Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

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

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

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

Inorganic CLP and CLP Like Data Qualifiers 

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

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

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

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

N The matrix spike/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 m:ct quality control criteria . The presence or absence of the analyte cannot 
be verified. 

G:\REPORTS\CLP D:it:i Qualifiers.doc - 4 -



AMMONIA 
METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: 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=28=0 ...... l...._ _______ _ 

Contract#.: 334247.AO.Z Z 

Prime Contractor.: ________ _ 

C. Matrix Spike/Matrix Spike DuplicatefMS/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. 

ill. Sampling Equipment: 
None. 

N. Documentation Exceptions: 
None 

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

Date:.----J.-l \+--'--, \ _q-+-l _o_,__fo,_ 

Date:_}~/-~__./o""-'&=----­
( J 

-6 -



SAMPLE DATA 
SUMMARY 
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CAS No . 

7664-41 - 7 

SDG No . : E2801 

Matrix : SOIL 

Analyte 

Ammonia-N 

BT06012l •l5 : n - 82801 -W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.524 

PQL Result 

1. 96 1.54 

Field Sample ID: 

J10DV4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E280101 

Date Received: 11/09/05 

Sample Analysis 

Q units DF Amount Method 

B mg/kg 1 1.0286 G E350 . 3 

FORM I GEN CHEM 

Date 
Analyzed 

11/29/05 

- 8 -



CAS No. 

7664 - 41 - 7 

SDG No.: E2801 

Matrix: SOIL 

Analyte 

Amrnonia- N 

ET060123-16 , 35•E2801•W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.534 

PQL Result 

2.00 1.09 

Field Sample ID: 

SBl-1129 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID : SBl-1129 

Date Received : I I 

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.: E2801 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: ll2905NH3 

Std Resp Std 

Analyte 1 l 2 

.Ammonia-N 0 . 10 149 1.0 

BT06012l - 15 121-E2801-W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: ll/29/05 11:30 

Concentration Units: rng/L 

Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 

95 . l 10 . 0 39 . 9 100 - 13 

FORM II GEN CHEM 

Std Resp 

7 7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Initial Calibration Date: 11/29/05 11:30 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 112905NH3 

Curve 

Analyte Type r Q 

Ammonia-N LNR 0.9999 

l!!T06012 3-15 ; 21-82 B01- W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : E2801 

Analysis Method: E350.3 

Concentration Units:mg/L 

Second Source ID:ICV-1129 

Amrnonia-N 

Comments: 

eT06012l - 15 : 21-82801- W 

Analyte 

,. 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID: 112905NH3 

Expected Found tD 

1 1.07 7.0 

FORM II - B GEN CHEM 

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

Q 

-------- -



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2801 

Analysis Method: E350.3 

Concentration Units:rng/L 

Analytical Lot ID: 112905NH3 

CCV #1 ID:CVl-1129 

Analyte Expected 

Anunonia-N 0.1 

COMMENTS: 

l!!T060123 - 17110-B2801- W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID: 11290SNH3 

CCV #2 ID:CV2-1129 CCV #3 ID:CV3-1129 

Found %0 Q Expected Found %D Q Expected 

0.0997 -0.3 1 0.989 -1.1 1 

\ i 

FORM II-A GEN CHEM 

Found %0 Q 

0 . 845 -15 . 5 

-14-
E350.3 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E2801 

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: 12 2 6 

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

04 

15 

8S1S1129 

Jl0DV4 

COMMENTS: 

CLIENT 
SAMPLE ID 

, 

ET060123 - 17 : 02- !!2801- W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1Sl129 11/29/05 1222 

E280101 11/29/05 1313 

FORM I II GEN CHEM E350 . 3 

- 15 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2801 

Analysis Method: E350.3 

Initial Cal ID: 112905NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Anunonia-N 

• Values outside of QC limits 

Comments: 

ET06012J - l 7 : OJ- E280l-W 

Expected 

20 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S1129 

Date Analyzed: 11/29/05 

Time Analyzed: 1222 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

21. 4 107.2 80-120 

FORM VII GEN CHEM 

Q 

E350:-3l 6-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2801 

Analysis Method: E350.3 

Instrwnent: NONE 

Analytical Lot ID: 112905NH3 

01 

02 

04 

06 

15 

17 

25 

CVl- 1129 

CV2 - 11.29 

BS1S1129 

SBl-1129 

JlODV4 

CV3-1129 

ICV-1129 

COMMENTS: 

l!:T060123 - 1S : 21-B2801 -W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

CVl-1129 11/29/05 1218 

CV2-1129 11/29/05 1218 

BS1S1129 11/29/05 1222 
SBl-1129 11/29/05 1226 

E280101 11/29/05 1313 

CV3-1129 11/29/05 1328 

ICV-1129 11/29/05 1130 

FORM XIV GEN CHEM E350...al 7-



• CH2MHILL • Appl/«/ S<:l.,,,,•s l1bon,10,y 

01/23/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 
Ammonia 08/05/05 

£ro6011J-1$:2/ ,E280/-W 

Amt. 

Spiked 1 

2 

MDL Study Report 

Replicates 

2 3 4 5 
2.18 1.70 1.73 1.70 1.73 

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

Instrument ID: NONE 

Concentration Units: mo 
Std. 

6 7 8 Dev. 
1.74 1.81 0.170 

MDL 
0.534 

-18 -



ANIONS BY METHOD EPA300.0 
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CASE NARRATIVE 
ANIONS 

Analytical Method: ~E=P-A=3-0-0-.0..__ ______ _ Batch No.: =E~28~0~1 ___________ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Base/Command: Washington Closure 

Contract#.: 334247.AO.ZZ 

Prime Contractor.: ___________ _ 

I. Holding Times: 

II. 

All acceptance criteria were met. 

Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

E. Analytical Eitception: 
None. 

F. Other: 
None. 

III. Sampling Eguipment: 
None. 

IV. Docwnentation Eitceptions: 
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, eitcept 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 

byiliefollo:;:nue-='
1 

~- / / 

Reportedby:_.c:::.----______ [~M________ Date: /J. -r C>& 

Reviewed by:~ /4 ~ Date: ✓ /~.kb ~ J ~. +-=--, --

AFCEE FORM I-1 

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

-20-



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984-48-8 

14797-55-8 

14797- 65 - 0 

14808-79-8 

SDG No.: E2801 

Matrix: SOIL 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite- N 

Sulfate 

DH06DllD-l61l8-Bl80l- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.0271 0.559 0.391 

0 . 0243 0.559 0.559 

0 . 0210 0.559 0 . 559 

0.0201 0.559 0.559 

0.0360 0.559 3.14 

FORM I GEN CHEM 

Field Sample ID: 

J10DV4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID; E280101 

Date Received: 11/09/05 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg l 2.26 G E300.0A 

u mg/kg l 2 . 26 G E300.0A 

u mg/kg 1 2.26 G E300 . 0A 

u mg/kg l 2.26 G E300 . 0A 

mg/kg 1 2 . 26 G E300 . 0A 

Date 
Analyzed 

11/23/05 

11/23/05 

11/23/05 

11/23/05 

11/23/05 

- 22 -



CAS No. 

16887- 00- 6 

16984-48-8 

14797 - 55-8 

14797 - 65 - 0 

14808- 79-8 

SDG No.: E2801 

Matrix: SOIL 

Analyte 

Chloride 

Fluoride 

Nitrate- N 

Nitrite-N 

Sulfate 

OII060130- 16 : 18 - £2 801- 'II 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0121 

0 . 0109 

0.00939 

0.00898 

0 . 0161 

FQL Result 

0.250 0.0350 

0.250 0 . 250 

0 . 250 0.250 

0.250 0 . 250 

0.250 0 . 250 

Field Sample ID: 

SB1-1123 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1123 

Date Received: L..l. 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 5 G E300.0A 

u mg/kg l 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

11/ 23/05 

11/23/05 

11/23/05 

11/23 / 05 

11/23/05 

-23-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No .: E2801 

Analysis Method : E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-070805 

Std Resp Std 

Analyte l 1 2 

Chloride 0.020 0 . 0061 0 . 10 

Fluoride 0 . 10 

Nitrate-N 0 . 020 0.010 0.10 

Nitri'te-N 0 . 020 0 . 0031 0 . 10 

Sulfate 0.060 0 . 0066 0 . 30 

DK060130-l6 : 09 - B280l-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 0.50 0 . 083 1.0 0 . 14 s .o 0 . 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 a.so 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.: E2801 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-070805 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 07/08/05 11:53 

Concentration Units: rng/L 

Curve 

Type r Q 

LNR 0.9985 

LNR 0. 9976 

LNR 0.9985 

LNR 0. 9997 

LNR 0.9990 

DKO6Oll0-1': 09-B2801-ll FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : E2801 

Analysis Method: E300.0A 

Concentration Units:MG/L 

Second Source ID:ICV-0708 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

YL06O126-O9:O2-&2801-W 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: ICQ 

Initial Calibration ID: 300A-070805 

Expected Found %D Q 

5 4.78 -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 

S00 No.: E2801 

Analysis Method: E300.0A 

Concentration Units: MG/L 

Analytical Lot ID: 11230SQ3 

CCV #1 ID:CVl-1123 

Analyte Expected 

Chloride 5 

Fluoride 5 

Nitrate-N 5 

Nitrite-N s 
Sulfate 15 

COMMENTS: 

YL060l.2 6-09, 02-£2801-W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: ICQ 

Initial Calibration ID: 300A-070805 

CCV #2 ID:CV2-1123 CCV #3 ID: 

Found to Q Expected Found to Q Expected 

4.54 -9.2 5 4.55 -9.1 

4 . 51 -9.7 5 4 . S3 -9.4 

4. 85 -3 .0 s 4 . 87 -2.6 

S . 12 2.3 5 S.13 2.5 

14.6 -2.6 15 14 . 4 -4.1 

FORM II - A GEN CHEM 

Found to Q 

-28-
E300.0 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E2801 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrument: .!.£Q 

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 

21 

BS1Sl123 

BS2S1123 

Jl0DV4 

COMMENTS: 

CLIENT 
SAMPLE ID 

YL060126 - 09, 02- B2801- il 

LAB 
SAMPLE ID 

BS1Sl123 

BS2S1123 

E280101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

11/23/05 1514 

11/23/05 1535 

11/23/05 1607 

E300.0A 

-29 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2801 

Analysis Methqd: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrwnent: ICQ 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Sulfate 

* Values outside of QC limits 

Comments: 

YL060127•16 1 04 -£2901-lf 

Expected 

215 

306 

243 

314 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID : BS!S1123 

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 

E3 00-...0'_3 Q -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : E2801 

Analysis Method : E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite- N 

* Values outside of QC limits 

Comments: 

YLo,0121-16: o,-s2ao1-11 

Expected 

2.86 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S1123 

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~l-

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



. i4-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No .; E2801 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 300A-070805 

02 

03 

04 

05 

06 

07 

09 

10 

12 

LEVELl 

LEVEL2 

LEVEL3 
LEVEL4 

LEVELS 

LEVEL6 

ICV-0708 

ICV-0708 

ICV-0708 

COMMENTS: 

YL060126 - 09:02-B280l•W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: £!Q 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVELl 07/08/05 1049 
LEVEL2 07/08/05 1102 

LEVEL3 07/08/05 1115 

LEVEL4 07/08/05 1127 

LEVELS 07/08/05 1140 

LEVEL6 07/08/05 1153 

ICV-0708 07/08/05 1218 

ICV-0708 07/08/05 1231 

ICV-0708 07 /08/05 1421 

FORM XIV GEN CHEM E300 .aj2-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : E2801 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 112305Q3 

14 

15 

16 

19 

21 

29 

CVl-1123 

BS1Sll23 

BS2S1123 

SBl-1123 

JlODV4 

CV2-H23 

COMMENTS: 

YL060ll6-09 : 02-ElBOl-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-1123 

BS1S1123 

BS2S1123 

SBl-1123 

E280101 

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 1607 

11/23/05 1805 

. 

FORM XIV GEN CHEM E300.aj)-



• CH2MHILL · • Appllf<I Scitncu L1boralo,y 

01/27/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nilr.ltc 11/01/05 

Nitritc-N 11/01/05 

Sulfate 11/01/05 

Chloride 11/01/05 

Fluoride 11/02/05 

YUJ60/27-l6:04-e280/-W 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

I 2 3 4 5 
0.225 0.250 0.215 0.240 0.245 

0.230 0.270 0.270 0.260 0.270 

0.790 0 .735 0.730 0.795 0.775 

0.315 0.315 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

CH2M HILL 
Applled Sciences Labortory (ASL) 
2300 NW Walnut Blvd . 
P.O. Box 428 
Corvallis, OR 97330·0428 
Telephone: 541 -752·4271 
Fax: 541 • 752·0276 

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 

-34 -



PERCENT MOISTURE 
ASTMD2216 
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CAS No. 

MOISTURE 

SDG No.: E2801 

Matrix: SOIL 

Analyte 

Moisture 

DH060118-l(: 38-£2801-11 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o.oo 
PQL Result 

o.oo 0.953 

Field Sample ID: 

J10DV4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E280101 

Date Received: 11/09/05 

Sample Analysis 
Q Units DF Amount Method 

\ 1 28.8317 G ASTM 02216 

FORM I GEN CHEM 

Date 
Analyzed 

11/14/05 

-36-



PARTICLE SIZE 
METHOD422 

-37-



Hanford . 
Particle Size 

490.2 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KB 111111200s 

Lab I.D. 

E280101 

~ CH2MHIU. 
CO Applied Science, Group 
I 

Client 
I.D. 

JI0DV4 

Sieve 
# 

8 

16 
30 
50 
100 
200 
325 
pan 
total 

Sieve Size Sieve Size 
(um) (mm) 

2362 2.362 
1180 1.180 
600 0.600 
500 0.500 
147 0.147 
75 0.075 
45 0.045 

Weight Weight 
Retained Retained 

(g) (%) 

0.00 0.00 
0.00 0.00 

211.60 43.37 
119.80 24.55 
50.50 10.35 
97.80 20.05 
6.70 1.37 
1.50 0.31 

487.9 

Cumulative 
Coarser 

(o/o) 

0.00 

0.00 

43 .37 
67.92 
78.27 
98.32 
99.69 
100.00 

Cumulative 
Finer 
(%) 

100.00 

100.00 

56.63 
32.08 
21.73 
1.68 
0.31 
0.00 

2300 NW Woinut Blvd. Corvo~ OR 973J0.3531J 
P.O. 8oK 428, CorvaJIJs, OR 973J9-042B 

T~541.752.4271 Fax541.752.<r276 



pH 
METHOD SW9045C 
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pH 

CAS No. 

SDG No,: E2801 

Matrix: SOIL 

Analyte 

pH 

&T06011B-15, (J-!2801-W 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o.oo 
PQL Result 

0.00 9 . 00 

Field Sample ID: 

J10DV4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E280101 

Date Received: 11/09/05 

Sample Analysis 

Q Units DF Amount Method 

pH 1 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

11/14/05 

-40-



pH 

CAS No . 

SDG No.: E2801 

Matrix: SOIL 

Analyte 

pH 

£'1'060118-15 , ,3-lt2801-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 5.82 

Field Sample ID: 

SBl-1114 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1114 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

11/14/05 

- 41-



TKN 
METHOD EPA 351.4 
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CASE NARRATIVE 
TKN 

Analytical Method: ~E=P~A-3-5-1~.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=28~0-l ________ _ 

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. 

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 the following signature. 

Reported by: _ _..,,,,~::::...=.L.o:;,,.a.Lol.'kff/,~_.__.._li\-1-+--Tf .... Ll{\'+--¥-'/U\'"'-,,__-~ t 01 • 

Reviewed by:--b-'a>:a..<,'1..;...;.;dJ_""""lffe'l.....,,

0
--+=fat<~----

Date:_\_1_\ 4~1 O_...__y, __ 

Date:--+/ /_L__._,4 Ji ........ D~0; __ _ 
1 , 

-43-



SAMPLE DATA 
SUMMARY 
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CAS No . 

7727- 37-9 

SDG No.: E2801 

Matrix: SOIL 

Analyte 

Total Kjeldahl Nitrogen 

BT060123·l9 , l4-B280l-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

as N 30.4 145 186 

FORM I GEN CHEM 

Field Sample ID: 

J10DV4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E280101 

Date Received: 11/09/05 

Sample Analysis 
Q units DF Amount Method 

ng/kg 1 0.6958 G E351.4 

Date 
Analyzed 

11/10/05 

-45 -



lA- WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No . 

7727-37-9 

SDG No . : E2801 

Matrix: SOIL 

Analyte 

Total Kjeldahl Nitrogen as N 

BT060121-19 , 1,- E2ao1-w 

MDL 

21.0 

PQL Result 

100 43.1 

Field Sample ID: 

SBl-1110 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1110 

Date Received: I I 

Sample Analysis 
Q Units DF Alnount Method 

B mg/kg 1 l G E351 . 4 

FORM I GEN CHEM 

Date 
Analyzed 

11/10/05 

-46 -



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SOO No . : E2801 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351 . 4 Initial Cal i bration Date: 11/10/05 1 5 : 00 

Instrument Name : NONE Concentration Uni ts : mg/L 

Initial Calibration ID: lllOOSTKN 

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

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

Total Kjeldahl Nitrogen 2.0 169 20 . 0 112 200 57 . 8 2000 3 . 5 

BT060123 - 18 : 56- B2801- W FORM II GEN CHEM 



2 - WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2801 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method : E351.4 Initial Calibration Date: 11/10/05 15:00 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID : 111005TKN 

curve 

Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0.9998 

ET06012J-18 : 56-B280l•W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: E2801 

Analysis Method: E351.4 

Concentration Units: mg/L 

Second Source ID: ICV~lll0 

Total Kjeldahl 

Comments: 

ET0601ll-18 , 56-B280l•W 

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 . : E2801 

Analysis Method: E351 . 4 

Concentration Units: mg/L 

Analytical Lot ID: lll00STKN 

CCV #1 ID:CVl-1110 

Analyte Expected 

Kjeldahl Nitrogen as N 

COMMENTS: 

BT060123 - 18: S6- B2801- W 

2 

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 \D 

16.8 -15.8 

-51-
E351.4 

Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDGNo.: E2801 

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 

16 

BSlSlllO 

Jl0DV4 

COMMENTS: 

CLIENT 
SAMPLE ID 

RT06012l-18 : 56-ElBOl-\f 

LAB 
SAMPLE ID 

BSlSlll0 

E280101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

11/10/05 1702 

11/10/05 1808 

E351.4 

-52-

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



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SOO No. : E2801 

Analysis Method: E351 . 4 

Initial Cal ID: 111005TKN 

Matrix: (Soil/Water) SOIL 

Instrwnent: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

ET060124-09 :O-E.2801-W 

Expected 

680 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BSlSlllO 

Date Analyzed: 11/10/05 

Time Analyzed: 1702 

Concentration Units:~ 

QC Limits 
Found %R %R 

600 88.1 75-125 

FORM VII GEN CHEM 

Q 

E351 :·•63 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No . : E2801 

Analysis Method: E351.4 

Instrument: NONE 

Analytical Lot ID: 111005TKN 

01 

02 

03 

05 

07 

16 

17 

CVl-1110 

CV2-1110 

ICV- 1110 

BSlSlll0 

SBl-1110 

Jl0DV4 

CV3 - 1110 

COMMENTS: 

ET06O123 - 18 : 56- E2801- 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 

BSlSlll0 11/10/05 1702 

SBl-1110 11/10/05 1713 

E280101 11/10/05 1808 

CV3-1110 11/10/05 1819 

FORM XIV GEN CHEM E351.715 4 -



• CH2MHILL • Appliod S</tl!CH Uboll/oty 

01/23/06 

Analytical Method: E351 .4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeidahl Nitrogen 03/17/05 

ETr>6011J-J8:J6-E180I-W 

Amt. 

Spiked 1 
100 

MDL Study Report 

Replicates 

2 3 4 5 
100 109 113 103 101 

If 

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: !!!&".kg 

Std. 

6 7 8 Dev. 

116 99.8 6.66 

MDL 
21.0 

-:,:,-

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



TOTAL ORGANIC CARBON 
BY ASTME777 
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CASE NARRATIVE 
TOCSOIL 

CLIENT/PROJECT: Washington Closure Hanford 

LABORATORY: CH2M Hll.,L Applied Sciences Laboratory 

LAB CODE: CVO 

I. RECEIPT 
A. Date Received: 

November 09, 2005 

B. Sample Information: 

PROJECT NO.: 334247.AO.ZZ 

SDG NO: E2801 
LAB BATCH NO: E2801 

LAB 
SAMPLE ID 

CLIENT 
SAMPLE ID 

SAMPLE 
MATRIX 

DATE 
SAMPLED 

DATE 
ANALYZED 

E280101 JIODV4 Soil 11/08/2005 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. 

N. Documentation Exceptions: 
None 

-57-



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

Reported By : ~ 
l 

Reviewed By--=:::,+ d:L¼ 
DATE:_l_-_"2_,_~_-c_6 __ _ 

DA TE:_,+/-=--1-c./-'-'/4'-"-o_;;<;.o..._ __ 
I I 

- 58 -



SAMPLE DATA SUMMARY 
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CAS No. 

TOC 

SDG No.: E2801 

Matrix: SOIL 

Analyte 

Total Organic Carbon 

DH060124 · 10 : 35 - 22801- W 

lA- WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

25.1 

Field Sample ID: 

J10DV4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E280101 

Date Received: 11/09/05 

Sample Analysis 
PQL Result Q Units DF Amount Method 

71 . 9 1090 mg/kg 1 1.3908 G SW9060 

FORM I GEN CHEM 

-----------

Date 
Analyzed 

11/16/05 

-60 -

- - - _ __,J 



CAS No. 

TOC 

SOO No . : E2801 

Matrix: SOIL 

Analyte 

Total Organic Carbon 

DH06Dl2,-10 135-£2801-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35 . 0 

PQL Result 

100 100 

Field Sample ID: 

SB1-1116 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1116 

Date Received: / / 

Sample Analysis 
Q Units DF Ainount Method 

u mg/kg 1 1 G SW9060 

FORM I GEN CHEM 

Date 
Analyzed 

11/16/05 

- 61 -



QCSUMMARY . 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : E2801 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: 101405Sl 

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 Organic Carbon 100 737000 200 1600000 1000 6840000 4000 2 . 48E+7 8000 4.79E+7 

AD060124- 10 , 00- 112801-W FORM II GEN CHEM 



I 
I 
I 

L 

2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2801 

Analysis Method: SW9060 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Analyte 

Total Organic Carbon 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units:~ 

Curve 

Type r Q 

LNR 0.9997 

AD060124-10: 00-E280l-W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: E2801 

Analysis Method: SW9060 

Concentration Units:mg/kg 

Second Source ID:ICV-1014 

Total Organic 

Comments: 

AD060124-10 :00-E2B01 -W 

Analyte 

Carbon 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . : E2801 

Analysis Method: SW9060 

Concentration Units: mg/kg 

Analytical Lot ID: 111605TOCS 

CCV #1 ID:CVl-1116 

Analyte Expected 

Organic Carbon 4000 

COMMENTS: 

AD060l.2,-lo : 00-B280l•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 

-66-
SW9060 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E2801 

Analysis Method: SW9060 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Field Sample ID: 

SBl-1116 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1116 

Date Analyzed: 11/16/05 

Time Analyzed: 1002 

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

02 

11 

BS1Sl116 

Jl0DV4 

COMMENTS: 

CLIENT 
SAMPLE ID 

1ul060124-10: 00-&2801 •If 

LAB 
SAMPLE ID 

BS1Sl116 

E280101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

11/16/05 0946 

11/16/05 1137 

SW9060 

-67-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2801 

Analysis Method: SW9060 

Initial Cal ID: 101405S1 

Matrix: (Soil/Water) SOIL 

Instrument : TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments : 

AD060Ut - l.0 : 00-112801- W 

Expected 

6430 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1Sl116 

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 

SW906068 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : E2801 

Analysis Method: SW9060 

Instrument: TOC Skalar 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

OS 
06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

AD060l24 - l0 : 00-82801 - W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code : CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVELl 10/14/05 1148 

LEVEL2 10/14/05 1158 

LEVEL3 10/14/05 1208 

LEVEL4 10/14/05 1218 

LEVELS 10/14./05 1228 

ICV- 1014 10/14/05 1252 

FORM XIV GEN CHEM SW906o69 -
I 

J 



14- WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2801 

Analysis Method: SW9060 

Instrument: TOC Skalar 

Analytical Lot ID: 111605TOCS 

01 

02 

03 

11 

14 

CVl-1116 

BS1Sl116 

SBl-1116 

Jl0DV4 

CV2-1116 

COMMENTS: 

AD060124-10: 00 - B2B01 -W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-1116 

BS1S1116 

SBl-1116 

E280101 

CV2-1116 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

11/16/05 0925 

11/16/05 0946 

11/16/05 1002 

11/16/05 1137 

11/16/05 1356 

FORM XIV GEN CHEM SW90607Q-



• CH2MHILL • Appli~ Sc/errtts l1bonlo,y 

01/24/06 

Analytical Method: SW9060 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

ADOQJ/U-IO:IJ0..£1/SO/•lt' 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 
140 31.0 14.4 8.89 29.4 32.4 

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

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

Instrument ID: TOC Skalar 

Concentration Units: mfLkg 

Std. 

6 7 8 Dev. 

27.1 6.37 11.1 

MDL 
35.0 

--, ... ... 



CHAIN OF CUSTODY/SHIPPING DOCUMENTS 
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Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 I Page ! of l 

!Collector Comoanv Contact Tclcohonc No. Proicct Coordinator 
L.COLLOM JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround 

Proiect Dcsienation Samoline Location SAF No. Air Quality • 45 Days 
I 00 & JOO Area Component of the RCBRA • Incremental So PIT23 RC-051 

Ice Chest No. Field Lol!:book No. l COA Method ofShiomcnt 
EL-1596 BESRAS6520 

Shioocd To OITsitc Proocrtv No. Bill of Ladine/Air Bill No. 
CH2MHru. A060151 

·- -
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None: 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

NONE No. of Contalncr(s) 
I I 

,A' ~ 

Volume 
1000g -:3000g'""- · v-i.,-:, 

li000 ~ \\'"'fb 
See item (I) in So~Pltnt 

Spcci:il Toirici:y 

SAMPLE ANALYSIS 
Instructions. ASTME1963; 

So~ Nem:rtode 
Toirici1y 

ASTME2172 

Sample No. Matrix• Sample Date Sample Time )ti? ::/ ... · .. ... Y</ /:.• .·1, 
' .:::::,;/ . :·· 

... -,_.- .. .. .•,: ··· ... ·., .. .. t •• . •' ·: .. .. .. ..... : ... .. . .,, . .. 

J10DV4 SOIL 11-'-6-0 S I(,. \.0 D I I -r 
J10DV5 SOIL 

J10DV6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

CHAIN OF POSSESSION SlgniPrlnt Names SPECIAL INSTRUCTIONS Matrix• 

R~o~hcd ,~rt From 
Date/Time ~~;?;;1-- Date/Time This c~in of custody form documents the transfer of bulk. field collected soils to the CH2M Hill 

$•Seil 

~_,,, l.4T.OID~ ,,-~ -c) s V2.\eo II' 9-u J ... /..Z,"3Q 
Corvallis laboratory for incrcirental preparation and aliquoting. 

SE•Sawococ 

Rclinquis~d By/Removed Fmfhl ' Datcrrime Received By/~tored In Datc/I'ime 
SO•Solid 

(I) Pa, tic le Size (Dry Sieve) - 0422; Moisture Content - D2216; TOC - 9060; pH (Soil) - 9045; Sl•Slud .. 

Nitrogen by Kjcldahl • 351 .f; Ammonia - 350.3; IC Anions - 300.0; Percent Solids W•Walff 

., s.. 1' . <>-oil 

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

\ \0 \05 A•Alr 
OS•ONm Solid.I 

\\ ~ ~ - DL.oDN-. Llqaldl 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time f\c.,? ~~y T-Twwe 
Wl•Wipc 

~~ L•Uqvld 

Date/Time 
. V•Vcgcutiori 

Relinquished By/Removed From Received By/Stored In Date/Time X-<>dlcr 

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

LABORATORY Received By Title Date/Time 

SECTION 

FIJI/AL SAMPLE Disposal Method Disposed By Datcffimc 

,m;POSITION 

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

I 

I 
I 

II 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 



GH2!'.!!H!LL 

Sample Receipt Record 

Ba tch Number:['-~£='"""6:.=.o.tf<..;;.V,....! ____ _, Date rece ived: 

VERIFICATION OF SAMPLE CONDITIONS (verify all items)· HD= Client H2nd delivered Samples 

Observation YES NO 

Radiological Screening for.AFCEE 7 
Were custody seals intact and on the outside of the cooler? J./0 

If yes, Where? Front Rear Lt Side Rt Side rii5 
Type of packing material : Ice Blue Ice Bubble wrap " Was the Chain of Cl1slocJy inside the cooler? JFC) 
Was the Chain of Custody properly filled out? x 
Were the sample containers in good condition? t/ 
Containers supplied by ASL? '/. 
Any sample with < 1/2 holding time remain ing? If so contact LPM 'I. 
Was there ice in the cooler? Enter temp. ~~-I C X 
All voes free or air bubbles ? Jv f'/'r 

If the answer to any of the 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 TOC pH TOX pH Other (specifyl 

~pros) I No pH <2 <2 pH <2 pH >12 <2 <2 / 

1 
2 
3 
4 

5 
6 
7 -
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 '· 

21 ' 
22 
23 
24 
25 
26 
27 

LOGIN AND pH VERIFICATIONS PERFORMED BY 

~4-~L-., 
~~~IT:m,".! Oa,'!/Ttme 

P8'✓ I l/0.'i!2C{J.'i-rr.,q,!tr. <.I ;·/5 
-74-




