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INTRODUCTION 

CH2M lill..L conducted chronic screening bioassay tests using the ~andberg 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 AS'IM protocol. 

CONTROL SOIL 

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70 
percent by weight), kao]in cJay (20 percent), and peat moss (10 percent). Calcium carbonate 
(0.4 percent of total weight) was added to adjust soil pH to 7 .0 ± 0.5. 

HYDRATION WATER 

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

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

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

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

J101.J5A 11/28/2005 Riparin Low-Site #10 BG1542-08A E2897 
Downriver 100-D 

JllJB8 03/21/2006 100-K RlP ARIAN #5 BG1566-0l F1399 

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

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

J11JH8 04/03/2006 UPPER RIPARIAN #12 BG1566-04 F1470 

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

SAMPLE PREPARATION 

Test soiJs 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 de-ionized water via sub irrigation. In addition, a sub sample of the 
soil was added to a surrogate chamber and hydrated for pH measurements. 
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TEST INITIATION 

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

TEST MONITORING 

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

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

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

WATERING SCHEDULE 

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

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

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

Tests were terminated 14 days post germination (33 days after planting). The number of 
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and 
length (longest recovered root of each plant) was recorded. 

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

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

For each test chamber, the following endpoints were calculated: 

• 14 Day Post-Germination Survival(%) 

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

• Average Above Ground Shoot Mass (Wet) 

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

• Average Above Ground Shoot Mass (Dry) 

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

• Average Root Mass (Wet) 

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

• Average Root Mass {Dry) 

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

• Average Total Mass (Wet) 

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

• Average Total Mass (Dry) 

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

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

divided by the number of seedlings harvested) 

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

divided by the number of seedlings harvested) 

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

RESULTS AND DISCUSSION 

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

The results for sample J10DW4 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), average above 
ground shoot mass (dry), average root mass (wet), average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. · 

The results for sample J10DV4 indicated a statistically significant reduction in average root 
length, average above ground shoot mass (wet), average above ground shoot mass (dry), 
average root mass (wet), average root mass (dry), average total mass (shoots + roots, wet), 
and average total mass (shoots + roots, dry) when compared to the laboratory control. 

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

The results for sample J10LJ5 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 J10JH5 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 J10JH4 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-0612:00 AM Brine: 

Comments: repeat test BG1542-01A 

Sample No: 18-1426-8954 Code: 

Sample Date: 31 Oct-05 Material: 

Receive Date: Source: 

Sample Age: 159d Oh Station: 

Comments: J10DW4, E274801 

Comparison Summary 

Analysis Endpoint NOEL 

12-6975-8433 % Germination 100 

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

02--0518-1717 AG Average Height < 100 

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

05-2651-8289 Root Average Dry Wt < 100 

00-9747-2708 Root Average Length < 100 

01-2129-3486 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 N/A 
100 NIA 
100 NIA 
100 NIA 
100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061:11 PM 

09-6405-2832/8154201 psA Test Link: 

CH2M Hill I 
Duration: 30d Oh 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

Z7.99% 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-% Control Type • Reps Mean 
0 Artificial 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 Dry Wt. Summary 

Cone-•!. 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 

Conc-o/. Control Type Reps Mean 

0 Artificial 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 

Conc-•t. 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™ 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 

SD 

13.778 

6.3406 

so 
2.25514 

1.02854 

SD 
23.370 
7.2584 

Report Date: 

Test Link: 

CV 
26.08¾ 
20.33% 

CV 
34.11% 

26.87% 

CV 
26.13% 

11.60% 

CV 

32.82'Yo 

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% 
27.98% 

Page2 of 3 
15 May--06 1 :11 PM 

09-6405-2832/B154201 psA 
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CETlS Test Summary 
"/4 Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlliclal Soil/5 0.60000 1.00000 

100 0.60000 1.00000 

AG Average Dry Wt. Detail 

Cone-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 2.70001 2.58600 

AG Average Height Detall 

Cone-% Control J'ype Rep 1 Rep 2 

0 Artificial Soil/5 20.3333 16.8 

100 15 12.8 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 15.66 16.8920 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 0.99666 0.98800 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 16.3333 10.8 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 18.6333 15.6140 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/5 2.70335 7.98000 

100 3.69666 3.57400 

Total Average Biomass Wet Wt. Detail 

Conc•o/• Control Type Rep 1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

100 34.2933 32.5060 

000-092-101-1 

Rep3 

1.00000 

0.80000 

Rep3 
5.26000 

2.29752 

Rep3 
15.2 

13.5 

Rep3 
31.748 

10.8200 

Rep3 
1.52800 

0.67252 

Rep3 
20 

8.5 

Rep3 

36.3420 

7.51752 

Rep3 
6.78801 

2.97003 

Rep3 
68.0900 

18.3375 

Rep4 Reps 

0.60000 1.00000 

1.00000 1.00000 

Rep4 Reps 

626333 5.17000 

2.03800 3.92800 

Rep4 Reps 
27 15.4 

10.8 13 

Rep4 Reps 

· 35.78 30.84 

10.206 22.05 

Rep4 Reps 
2.06331 1.92001 

0.66400 1.41399 

Rep4 Rep S 
29 20.4 

9.6 12.2 

Rep4 RepS 
46.99 42.488 

9.49799 2.81199 

Rep4 Reps 
8.32666 7.09000 

2.70200 5.34199 

Rep4 Reps 
82.77 73.326 

19.704 24.862 

CETISTM v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: J:s:::: 

Page 3of 3 

15 May-06 1:11 PM 

09-6405-2832/B154201 psA 

-16-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statist ic Critical 

Artificial Soil/Sedi 100 28.5 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 >1 00 

P-Value nes 
0.5000 3 

F Statistic 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% 

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 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 I T~Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficial Soll/Sedi 100 2.73162 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 12.66181 12.66181 1 

Error 13.57522 1.696902 8 

Total 26.2370281 14.358715 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.40119 

Distribution Shapiro-Wilk W 0.86077 

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/B 154201 psA 

CH2M HIil 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 

Nonnal Disbibulion 

Data Summary Original Data transfonned Data 

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

0 Artificial Soll/S 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Critical 

Artificial Soil/Sedi 100 2.56075 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 87.81345 87.81345 1 
Error 107.1316 13.39144 8 

Total 194.945 101 .20489 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.73659 

Distribution Shapiro-Wilk W 0.87674 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P•Value MSD 

0.0168 4.30379 

F Statistic P-Value 

6.56 0.03361 

Critical P-Value 

23.15450 0.04108 

0.11969 

Comparil:lons: 

Report Date: 

Analysis: 

Date Analyzed 

Page3 of 9 

15 May-061 :11 PM 

02-0518-1717/B154201psA 

CH2M Hill I 
Version 

12 May-OS 4:18 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 22.72% 

Declslon(0.05) 

Significant Effect 

Decision (0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 

AG Average Wet Wl Comparison 

Method All H Data Transfonn 

EQual Variance !Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.98135 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 524.166 524.166 1 

Error 471.7735 58.97168 8 

Total 995.939484 583.1377 9 

ANOVA 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 

Crlllcal P-Value 

23.15450 0.20694 

0.07350 

Comparisons: 

Report Dale: 

Analysis: 

Dale Analyzed 

Page 4 of 9 

15 May-061:11 PM 

15-0652-1713/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 30.51% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declsion(0.01) 

Eciual Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 29.605 12.833 36.826 9.717 

100 5 15.126 10.206 22.05 4.8501 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 
Artificial Soil/Sedi 100 2.28867 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.122802 1.122802 1 

Error 1.714854 0.214357 8 

Total 2.83765602 1.3371589 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.54078 

Distribution Shapiro-Wilk W 0.89450 

• Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0257 0.54451 

F Statistic P-Value 

5.24 0.05137 

Critical P-Value 

23.15450 0.24827 

0.19044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page5 of 9 

15 May-061 :11 PM 

05-2651-8289/B154201psA 

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 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 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 
j Plant Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 3.3748 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 

Dlstrlbution Shapiro-Wilk W 0.96501 

Sample link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 5.36684 

F Statistic P-Value 

11.39 0.00972 

Critical P-Value 

23.15450 0.25153 

0.84114 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 6 of 9 

15 May-061:11 PM 

00-9747-2708/B154201 psA 

CH2M Hill I 
Version 

12 May-064:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.28% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DistrlbutJon 

Data Summary Original Data Transformed Data 

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

0 ArtJfidal 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 Analysis Type 

Root Average 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 3.84256 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1698.222 1698.222 1 

Error 920.1185 115.0148 8 

Total 2618.34033 1813.2366 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.72166 

Distribution Shapiro-Wilk W 0.86147 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Z~EL LOEL 

00 100 

P-Value MSD 

0.0025 12.6129 

F Statistic P-Value 
14.77 0.00493 

Critical P-Value 

23.1 5450 0.16192 

0.07941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061 :11 PM 

01-2129-3486/B154201psA 

CH2M Hill I 
Version 

12 May-064:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 34.20% 

Declsion(D.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribullon 

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 13.778 

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

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 2.63486 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 21.32578 21 .32578 1 

Error 24.57421 3.071776 8 

Total 45.8999882 24.397555 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.80730 

Distribution Shapiro-Wilk W 0.86949 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 
<100 1()0 

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: 

Date Analyzed 

Page 8of 9 

15 May-061 :11 PM 

14-2157-10161B154201 psA 

CH2M Hill I 
Version 

12 May-064:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 31.34% 

Decision(0.05) 

Significant Effect 

Dacision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 3.65694 2.70200 5.34199 1,02854 
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Comparisons: Page 9 of 9 

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

Analysis: 06-1880-7248/B154201psA 

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

Total Average Biomass Wet Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CET1Sv1-1 .2 

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

Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 30.61% 

Group Comparisons 

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

Artificial Soif/Sedi 100 3.70456 1.85955 0.0030 20.3510 Significant Effect 

ANOVATable 

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

Between 4109.343 4109.343 1 13.72 0.00600 Significant Effect 

Error 2395.457 299.4322 8 

Total 6504.80005 4408-7749 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 10.36698 23.15450 0.04371 Equal Variances 

Dislribulion Shapiro-WIik W 0.82350 0.02793 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 66.484 26.15 82.77 23.370 

100 5 25.941 18.338 34.293 7.2584 
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BLUEGRASS GROWTH TEST 
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CETIS Test Summary 
I Plant Chronic test 

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

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

Ending Date: 08 May-06 DilWater: 

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

Comments: repeat test BG 1542-02A 

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

Sample Date: 08 Nov--05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 148d Oh Station: 

Comments: J10DV4, J10DV5, J1DDV6, J10DV7, J10DV8. 
E280101 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

17--0101-0218 % Gennination 100 > 100 NIA 
02-8316-6714 AG Average Dry Wt. < 100 100 NIA 
0~76-1716 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-061:17 PM 

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

CH2M Hill I 
Duration: 33d Oh 

Species: Poa sandbergll. 

Source: 

Client: 
Project: 

PMSD Method 
32.24% Equal Variance I Two-Sample 

29.97°,4 Equal Variance t Two-Sample 

35.46% Equal Variance tTwo-Sample 

27.53% Wilcoxon Rank Sum Two-Sample 

33.00% Equal Variance t Two-Sample 

27.18% Equal Variance I Two-Sample 

33.13% Equal Variance t Tw<>Sample 

29.82% Equal Var1ance t Two-Sample 

30.15% Equal Variance t Two-Sample 

-27-
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CETIS Test Summary 
% Germination Summary 

Cone-"/4 Control Type Reps Mean 

0 Artificial Soil/S 5 0.64000 

100 5 0.60000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 4.96040 

100 5 1.86100 

M Average Height Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/$ 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 Wt. 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 Soll/S 5 21.227 

100 5 10.773 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 8.8630 

Total Average Biomass Dry Wt. Summary 

Conc-o/. Control Type Reps Mean 

0 Artificial Soll/S 5 6.57761 

100 5 2.84546 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/S 5 66.484 
100 5 17.659 

000-092-101-1 

Minimum Maximum SE 

0.60000 1.00000 0.09798 
0.40000 1.00000 0.10954 

Minimum Maximum SE 

2.05668 6.26333 0.75679 
1.20667 2.52496 0.25756 

Minimum Maximum SE 

15.2 27 2.2136 
9.2 23 2.8555 

Minimum Maximum SE 

12.833 36.826 4.3456 
6.6434 9.95 0.5739 

Minimum Maximum SE 

0.64667 2.06331 0.25857 
0.57666 1.33667 0.12454 

Minimum Maximum SE 

13.333 29 2.546 
6.2 17 1.7733 

Minimum Maximum SE 

13.317 46.99 6.1616 
3.9433 16.46 2.2808 

Minimum Maximum SE 

2.70335 8.32666 1.00853 
1.78333 3.47495 0.30938 

Minimum Maximum SE 

26.150 82.77 10.452 
11.000 25.575 2.6359 

CETISTM v1 .1.2revl 

SD 

0.21909 
0.24495 

SD 

1.69222 
0.57593 

SD 

4.9498 
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 

so 
23.370 
5 .894 

Report Date: 

Test Link: 

CV 

26.08% 
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°A> 

CV 

37.36% 
57.54% 

CV 

34.29% 

24.31% 

CV 
35.15% 
33.38% 

Page 2of 3 

15 May-061:17 PM 

02-2678-4041 /B 154202psA 

' 

-28-
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CETIS Test Summary 
0/o Germination Detail 

Cone•o/• Control Type Rep 1 Rep2 
0 Artificial Soll/S 0.60000 1.00000 

100 0.40000 0.60000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artiflcial Soil/S 2.05668 6.05200 

100 2.52496 1.38332 

AG Average Height Detail 

Conc-o/. Control Type Rep 1 Rep2 

0 Artiflcia I Soil/S 20.3333 16.8 

100 23 18.3333 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 9.94995 8.75332 

Root Average Dry Wt. Detail 

Cone-o/e Control Type Rep1 Rep2 
0 Artificial Soll/S 0.64667 1.92800 

100 0.94998 1.33667 

Root Average Length Detail 

Cone-•/• Control Type Rep1 Rep2 

0 Arliflclal Soll/S 13.3333 23.4 

100 17 9 

Root Average Wet Wt. Detail 

Cone•o/• Control Type Rep1 Rep2 
0 Artificial Soil/S 13.3167 45.2540 

100 10.0450 3.94334 

Total Average Biomass Dry Wt. Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artiflcial Soil/S 2.70335 7.98000 

100 3.47495 2.71999 

Total Average Biomass Wet Wt. Detail 

Conc-o/. Control Type Rep1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

100 19.995 12.6966 

000-092-101-1 

Rep3 
1.00000 

0.40000 

. 
Rep3 

5.26000 

2.34003 

Rep3 
15.2 

22 

Rep3 

31 .748 

9.11502 

Rep3 
1.52800 

1.11499 

Rep3 

20 

11 

Rep3 

36.3420 
16.46 

Rep3 

f!.78801 

3.45502 

Rep3 
68.0900 

25.5750 

Rep4 Reps 
0.60000 1.00000 

0.60000 1.00000 

Rep4 Reps 

6.26333 5.17000 

1.20667 1.85000 

Rep4 Reps 

27 15.4 

10.6667 9.2 

Rep4 Rep5 

35.78 30.84 

6.64335 9.51602 

Rep4 Reps 
2.06331 1.92001 

0.57666 0.94401 

Rep4 Reps 

29 20.4 

10.6667 6.2 

Rep4 Reps 

46.99 42.488 

4.35667 9.51001 

Rep4 Reps 

8.32666 7.09000 

1.78333 2.79401 

Rep4 Reps 

82.TT 73.328 

11.0000 19.0260 

CETJSTM v1 .1.2revl 

Report Date: 
Test Link: 

Analyst: :J:r..,-

Page 3 of 3 

15 May-061:17 PM 

02-2678-404118154202psA 

- 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 Soll/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 

Tolal 0.71890347 0.2425835 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Valiance 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-061:17 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 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

Conc-•t. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/$ 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 
100 5 0.60000 0.40000 1.00000 0.24495 0.89738 0.68472 1.34528 026987 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VI& Cone-% Statistic Critical 

Artificial Soil!Sedi 100 3.8771 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 24.01578 24.01578 1 

Error 12.78125 1.597656 8 
Total 36.7970295 25.613437 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.63338 

Distribution Shapiro-WIik W 0.85010 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.48655 

F Statistic P-Value 

15.03 0.00469 

Critical P-Value 

23.15450 0.06018 

0.05825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1:17 PM 

02-8316-6714/B154202psA 

CH2M HIii I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.97% 

Declslon(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 4.96040 2.05668 6.26333 1.69222 

100 5 1.86100 1.20667 2.52496 0.57593 

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 Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 0.63842 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 
Between 13.30178 13.30178 1 

Error 261.0844 32.63556 8 
Total 274.38622 45.937333 9 

ANOVA Assumptions 

Attribute Test - Statistic 

Variances Variance Ratio F 1.66403 

Dlsbibulion Shapiro-Wilk W 0.94207 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2705 6.71866 

F Statistic P-Value 

0.41 0.54104 

Critical P-Value 

23.15450 0.63386 

0.57629 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 1:17 PM 

0S-6571>-1716/B 154202psA 

CH2M Hill I 
Version 

15 May--061 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.46% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05} 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Conc-o/. 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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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Wilroxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arllficlal SolVSedl 100 15 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 1082.633 1082.633 1 

Error 384.2673 48.03341 8 

Total 1466.90033 1130.6665 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 57.33263 

Oisbibution Shapiro-Wilk W 0.76115 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value Ties 

0.0040 0 

F Statistic P-Value 

22.54 0.00145 

Crltlcal P-Value 

23.15450 0.00174 

0.00488 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4of 9 

15 May-06 1:17 PM 

05-562&-0548/B 154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 27.53% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-nonnal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlllcial Soii/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 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Ory Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-¾ Statistic Critical 

Artlficlal Soll/Sedl 100 2.20464 1.85955 

ANOVATable 

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 

Variances Variance Ratio F 4,31054 

Disbibulion 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 5of 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 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

Conc-'/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 0.98446 0.57666 1.33667 0.27849 

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 tTwo-Sarnple C>T Untransformed 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 
Artilicial SollfSecli 100 3.36911 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 273.1805 273.1805 1 

Error 192.5351 24.06689 8 

Total 465.715561 297.24734 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.06125 

Distribution Shapiro-Wilk W 0.95986 

SampleUnk Control Link 
02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 5.76962 

F Statistic P-Value 

11.35 0.00980 

CriUcal P-Value 

23.15450 0.50082 

0.78426 

Comparisons: 

Report Date: 

Analys is: 

Date Analyzed 

Page 6of 9 

15 May-06 1:17 PM 

11-7289-0458/B154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1.2 

Toxic UnHs ChV PMSD 

N/A 27.18% 

Declslon(0.05) 

Signilicant Effect 

Declslon(0.05) 

Significant Effect 

Decislon(0.01) 

EqualVarlances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone•% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artiflcial SoiUS 5 21 .227 13.333 29 5.693 

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

Endpoint Analysis Type 
Root Average Wet WL Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-•/• Statistic Critical 

Artificial SoiVSedi 100 4.26398 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.t Statistic 

Variances Variance Ratio F 7.29820 

Distribution Shapiro-Wilk W 0.84834 

Sample Link Control Link 
02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0014 12.2176 

F Statistic P-Value 

18.18 0.00275 

Critical P-Value 

23.15450 0.08013 

0.05551 

Comparisons: 
Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061 :17 PM 

14-7987-0099/8154202psA 

CH2M HIii I 
Version 

15 May-06 1 :17 PM CET1Sv1 .1 .2 

Toxic Units ChV PMSD 
NIA 33.13% 

Declsion(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soll/S 5 36.878 13.317 46.99 13.778 

100 5 8.8630 3.9433 16.46 5.1000 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dry Wt. Comparison 

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

Group Comparisons 

Control vs Cone-"/. Statistic Critical 
Artificial SoiVSedl 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 

ANOVAAssumpllons . 

Attribute Test Statistic 
Variances Variance Ratio F 10.62648 

Distribution Shapiro-WIik W 0.82768 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta~L 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: 

Dale Analyzed 

Page 8 of 9 

15 May-061 :17 PM 

10-0039-0007/B 154202psA 

CH2M HIii I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 29.82% 

Declsion(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Dlsbibulion 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlflclal SoiVS 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 Critical 

Artificial Soll/Sedi 100 4.52971 1.85955 

ANOVATable 

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

Total 8283.39282 6250.1772 9 

"ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio 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 20.0436 

F Statistic P-Value 
20.52 0.00193 

Critical P-Value 
23.15450 0.02060 

0.01698 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :17 PM 
00-8511-1875/B154202psA 

CH2M Hill I 
Version 

15 May-06 1 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.15% 

Decision{0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Ar1illclal 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 
I Plant Chronic test 

Test No: 01-7071-4913 

Start Date: 05 Apr-06 

Ending Date: OB May-06 

Setup Date: 0SApr-0612:oo·AM 

Comments: repeat test BG1542-03A 

Sample No: 

S I D t ampe a e: 
Receive Date: 

Sample Age: 

Comments: 

15-5457-5144 

14 N 05 OV• 

142d Oh 

J10DTB, E283101 

Comparison Summary 

Analysis Endpoint 

03-8076-1014 % Germination 

08-6295-7792 AG Average Dry Wt. 

10-3029-3936 AG Average Height 

11-0749-8506 AG Average Wet Wl 

08-1680-6695 RootAverage DryWl 

07-9801-3032 Root Average Length 

09-017 4-2180 Root Average Wet WI. 

Test Type: Plant Chronic test 
Protocol: ASTM E1963-02 (2002) 

DllWater: 

Brine: 

Code: 

Mt I I a er a: 

Source: 

Station: 

NOEL 

100 

100 

<100 

100 

100 

< 100 

< 100 

B1542-03 

Soil 
Hanford 

LOEL 

> 100 

> 100 

100 

> 100 

> 100 

100 

100 

ChV 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

01-3143-0252 Total Average Biomass Dry 100 >100 NIA 

02-9227-5895 Total Average Biomass Wet 100 > 100 NIA 

. 

. 

000-092-101-1 CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

Page 1 of 3 

15May-061:29PM 

02-6445-B9B5/B 154203psA 

CH2M Hill I 
Duration: 33d Oh 

Species: Poa sandbergii 

Source: 

Cllent: 
p . t roJec : 

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 

'0----
-40-

Analyst: Approval: 



CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean 

0 Artificial So11/S 5 0.84000 
100 5 1.00000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artlficfal 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 

/113 Average Wet Wt Summary 

Cone-o/o 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 

Cone-% Control Type Reps Mean 

0 Artificial Soi 1/S 5 36.878 

100 5 21 .691 

Total Average Biomass Dry Wt. Summllry 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.5n61 

100 5 4.94160 

Total Average Biomass Wet Wt. Summary 

Cone-% 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.se3n 

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 .2ravl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 
0.00000 0.00% 

SD CV 

1.69222 34.11% 

1.26063 35.22% 

SD CV 

4.9498 26.13% 

2.0278 14.61% 

SD CV 

9.717 32.82% 

7.9451 34.88% 

SD CV 

0.57819 35.75% 

0.50283 36.91% 

SD CY 

5.693 26.82% 

2.1973 19.34% 

SD CV 

13.778 37.36% 

8.0711 37.21% 

SD CV 

2.25514 34.29% 

1.73251 35.06% 

SD CV 

23.370 35.15% 

15.914 35.79% 

Analyst: 'o'-' 

Page 2of 3 

15 May-061 :29 PM 

02-6445--8985/8154203psA 

-41 -
Approval: __ _ 



CETIS Test Summary 
o/. Gennination Detail 

Cone•o/• Control Type Rep1 Rep2 

0 Artificia I Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detall 

Cone-•!. Control Type Rep1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 4.48201 4.06799 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 20.3333 16.8 

100 15.2 15.6 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 12.8333 36.8260 

100 29.2260 24.71 

Root Average Dry WL Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.38401 1.54200 

Root Average Length Detail 

Cone-% ControlType Rep1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 11.4 12.4 

Root Average Wet Wt. Detall 

Cone-•!• Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 25.2300 24.432 

Total Average Biomass Dry wt. Detail 

Cone-"!. Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 5.86602 5.61000 

Total Average Biomass Wet WL 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 

0.97799 

Rep3 

20 

9.8 

Rep3 

36.3420 

15.2260 

Rep3 

6.78801 

3.46000 

Rep3 
68.0900 

31.612 

Rep4 Reps 
0.60000 1.00000 

1.00000 1.00000 

Rep4 Reps 

6.26333 5.17000 

4.85601 2.00800 

Rep4 Rep5 

27 15.4 

15.2 11 .2 

Rep4 Rep5 
35.78 30.84 

30.848 12.718 

Rep4 Rep5 
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 Dale: 

Test Link: 

Analyst: 1>--

Page 3 of 3 

15 May-06 1 :29 PM 
02-6445-8985/B 154203psA 

-42-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution 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 

03-807&-1014/8154203psA 

CH2M Hill I 
Version 

15 May--06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 20.96o/o 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disb'ibulion 

Data Summary Original Data Transfonned 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 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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Conc-'llt Ranklts 

000-092-101-1 CETISTII v1 .1.2revl Analyst:_~Z1-' __ 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysts Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group·Comparlsons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.46361 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.769275 4.769275 1 

Error 17.81121 2.226401 8 

Toi.al 22.5804858 6.9956765 9 

ANO\/ A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.80195 

Distribution Shapiro-Wilk W 0.85931 

Sample Link Control Link 

02-6445-6985 02-6445-6985 

Zeta NOEL LOEL 

100 >100 

P-Value 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 Hill I 
Version 

15 May-06 1:28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.38% 

Declsfon(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/, 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 3.57920 2.00800 4.85601 1.26063 
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CETIS Analysis Detail 
I Plant Chronic test 

·Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.11800 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 
Between 64.17778 64.17TT8 1 

Error 114.4516 14.30644 8 
Total 178.629333 78.484224 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 5.95839 

Distribution Shapiro-Wilk W 0.85981 

Sample Link Control Link 

02-644!Hl985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0335 4.44839 

F Statistic P-Value 

4.49 0.06703 

Critical P-Value 

23.15450 0.11205 

0.07593 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061:29 PM 

10-3029-3936/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~I Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 18.947 15.2 27 4.9498 

100 5 13.88 11.2 15.6 2.0278 

Graphics 
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Conc-'11, Ranklts 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0/o Statistic Critical 

Artificial SoiUSedi 100 1.21638 1.85955 

AHOVATable 

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 Shapiro-WIik W 0.86182 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1293 10.4381 

F Statistic P-Value 

1.48 0.25851 

Critical P-Value 

23.15450 0.70595 

0.08017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 1 :29 PM 

11-0749-850618154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 35.26% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal 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 22.778 12.718 30.848 7.9451 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.74355 1.85955 

ANOVATable 

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 

ANOVA 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 

08-1680-6695/8154203psA 

CH2M HIii I 
Version 

15 May--061:28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 39.40% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(D.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Orlginal Data Transformed Data 

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

0 Artificial Soll/$ 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t TW<rSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedl 100 3.61544 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 243.3778 243.3778 1 

Error 148.9529 18.61911 8 

To1al 392.330673 261.99689 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.71297 

Distribution Shapiro-Wilk W 0.95TTO 

Sample Link Control Link 

02-644~985 02-644~985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0034 5.07478 

F Statistic P-Value 

13.07 0.00683 

Critical P-Value 

23.15450 0.09214 

0.75941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 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% 

Declsion(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean 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 

Graphics 
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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 Untransfonned 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artiflcial SolUSedl 100 2.12672 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 576.6071 576.6071 1 

Error 1019.879 127.4848 8 

Total 1596.48572 704.09194 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.91398 

Distribution Shapiro-WiDc W 0.87337 

Sample link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0331 13.2790 

F Statistic P-Value 

4.52 0.06613 

Critical P-Value 

23.15450 0.32495 

0.10940 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :29 PM 

09-017 4-2180/8154203psA 

CH2M HIii I 
Version 

15 May-06 1 :29 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 36.01% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Oisbibution 

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 13.778 

100 5 21.691 11 .816 31.752 8.0711 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StaUstlc Critical 

Artlficial Soil/Sedi 100 1.28638 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square OF 
Between 6.691254 6.691254 1 

Error 32.34896 4.043621 8 

Total 39.0402188 10.734875 9 

AN.OVA Assumptions 

Attribute . Test Statistic 

Variances Variance RaUo 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 

CrHical P-Value 
23.15450 ·0.62201 

0.15864 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 8of 9 

15 May--061:29 PM 
01-3143-02521B 154203psA 

CH2M Hill I 
Version 

15 May-061:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 35.95% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Conc-•/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/5 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 Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlftclal SolUSedl 100 1.74104 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1211 .628 1211 .628 1 

Error 3197.737 399.7171 8 

Total 4409.36499 1611.3455 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 2.15665 

Dislr1buHon Shapiro-Wilk W 0.86762 

Sample Link Control Link 

02-644>8985 02-6445-89B5 

Zeta NOEL LOEL 

100 >100 

P-Value MSC 
0.0599 23.5133 

F Statistic P-Value 

3.03 0.11986 

Critical P-Value 

23.15450 0.47497 

0.09378 

Comparisons: 

Report Date: 

Analysis: 

Date Analyze~ 

Page 9 of 9 

15 May-06 1 :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% 

Oecision(0.05) 

Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artlficlal 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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BLUEGRASS GROWTH TEST 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 08-6132-1752 

Start Date: 05 Apr-06 

Ending Date: 08 May-06 

Setup Date: 05 Apr-06 12:00 AM 

Comments: repeat test BG1542-08A 

Sample No: 15-5450--5055 

Sample Date: 28 Nov-05 

Receive Date: 
Sample Age: 128d Oh 

Comments: J10LJ5, E289701 

Comparison Summary 

Analysis Endpoint 

05-8535-7141 % Germination 

04-4372--5688 AG Average Dry Wt. 

15-8786-4376 AG Average Height 

17-2158-6620 AG Average Wet Wt. 
12-9654-4472 RootAverage DryWt. 

04-3460-2963 Root Average Length 

07--6351-6603 Root Average Wet Wt 

Test Type: Plant Chronic test 

Protocol: ASTM E1963-02 (2002) 

DII Water: 
Brine: 

Code: B1542-08 

Materlal: Soll 

Source: Hanford 

Station: 

NOEL LOEL ChV 

100 · > 100 NIA 

< 100 100 NIA 
< 100 100 NIA 
< 100 100 NIA 

100 > 100 NIA 
< 100 100 NIA 

<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 CETIS111 v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061 :35 PM 

04-1720-81491B154208psA Test Unk: 

CH2M HIii I 
DuraUon: 33d Oh 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
22.99% Equal Variance t Two-Sample 

30.26°.4 Equal Variance t Two-Sample 

24.06% Equal Variance t Two-Sample 

30.69% Equal Variance t Two-Sample 

35.11% Equal Variance t Two-Sample 

24.97% Equal Variance t Two-Sample 

37.46% Equal Variance t Two-Sample 

31.11% Equal Variance t Two-Sample 

34.17% Equal Variance t Two-Sample 

Analyst: 7:s-' 
- 53 -

Appmval: __ _ 



CETIS Test Summary 
•1. Gennination Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 0.84000 
100 5 0.96000 

AG Average Dry Wt. Summary 

Cone-o/. Control Type Reps Mean 

0 Artificial Soil/S 5 4.96040 
100 5 2.91350 

AG Average Height Summary 

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

100 5 10.87 

AG Average Wet Wt. Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soll/S 5 29.605 
100 5 16.921 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soll/S 5 1.61720 
100 5 1.46240 

Root Average Length Summary 

Cone-o/e Control Type Reps Mean 

0 Artificial Soil/S 5 21 .227 

100 5 11 .3 

Root Average Wet Wt Summary 

Cone-% 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 

Conc-0/4 Control Type Reps Mean 

0 Artificial Soil/5 5 66.464 
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 
25.938 63.1 6.3258 

CETIS ™ v1 .1.2revt 

SD 

0.21909 
0.08944 

SD 

1.69222 
0.62860 

SD 

4.9498 
2.3536 

SD 

9.717 
4.9947 

SD 

0.57819 
0.36317 

SD 

5.693 
2.8636 

SD 

13.778 
9.281 

SD 
2.25514 
0.98441 

SD 

23.370 
14.145 

Report Date: 

Test Link: 

CV 

26.08% 
9.32% 

CV 

34.11% 
21.58% 

CV 

26.13% 
21.65% 

CV 

32.82% 
29.52% 

CV 

35.75% 
24.83% 

CV 

26.82% 

25.34'Yo 

CV 

37.36% 
40.36% 

CV 

34.29% 

22.50% 

CV 

35.15% 
35.44% 

Analyst: 'b-

Page 2of 3 

15 May-061:35 PM 
04-1720-814918154208psA 

-54-
Approval: __ _ 



CETIS Test Summary 
'Yo Germination Detail 

Cone-% Control Type Rap1 Rep2 

0 Artificial Soll/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soif/S 2.05668 6.05200 

100 2.58401 2.31799 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 10 8 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 14.0380 13.174 

Root Average Dry Wt. Detail 

Cone-0/4 Control Type Rep1 Rap2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.37800 1.04600 

Root Average Length Detail 

Conc-"/4 Control Type Rep 1 Rep2 

0 Artificial Soll/$ 13.3333 23.4 

100 10.2 7.8 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 13.3167 45.2540 

100 21.4260 12.7640 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rap1 Rap2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.96201 3.36399 

Total Average Biomass Wat Wt. Detail 

Cone-% Control Type Rep1 Rap2 

0 Artificial Soll/S 26.1500 82.0800 

100 35.4640 25.938 

000-092-101-1 

Rap3 

1.00000 
1.00000 

Rep3 

5.26000 

3.92000 

Rep3 

15.2 

12.8 

Rep3 
31 .748 

25.2320 

Rep3 
1.52800 

2.04600 

Rep3 

20 
12.4 

Rep3 

36.3420 

37.868 

Rap3 

6.76801 

5.96599 

Rap3 

68.0900 
63.1 

Rap4 Raps 
0.60000 1.00000 
1.00000 0.80000 

Rep4 RepS 

6.26333 5.17000 

2.64800 3.09750 

Rep4 Reps 

27 15.4 
9.8 13.75 

Rep4 Reps 

35.78 30.84 

14.216 17.945 

Rep4 Reps 
2.06331 1.92001 

1.38199 1.45999 

Rep4 Reps 

29 20.4 

10.6 15.5 

Rep4 Reps 

46.99 42.488 

19.062 23.8525 

Rap4 Rep5 

8.32666 7 .09000 

4.03000 4 .55751 

Rap4 Reps 
82.77 73.328 
33.278 41 .7975 

CETJS™ v1 .1 .2revl 

Report Date: 

Test Link: 

Analyst: 7}-.-

Page 3 of 3 

15 May-061 :35 PM 
04-1720-8149/8154208psA 
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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 Soil/Sedi 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 NIA 22.99% 

Decision(0.05) 

Non-Significant Effect 

Dacision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distrlbullon 

Data Summary Original Data Transformed Data 

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

0 Arllficlal Soll/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

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

Endpoint Analysis Type 
AG Average Dry Wl Comparison 

Method Alt H Data Transfo_rm 

Equal Variance t Two-Sample C>T Unlransfonned 

Group Comparisons 

Control vs Cone-% StatisUc CrlUcal 

Artificial SoiVSedl 100 2.53545 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 10.47451 10.47451 1 

Error 13.03506 1.629382 8 

Total 23.5095625 12.103888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7.24704 

Dlsll'lbulion Shapiro-Wilk W 0.84825 

Sample Link Control Unk 

04-1720-8149 04-1720-8149 

~EL LOEL .. 
,00 

II 
,yy 

P-Value MSD 

0.0175 1.50124 

F Statistic P-Value 

6.43 0.03496 

Critical P•Value 

23.15450 0.08109 

0.05537 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

15 May-06 1:35 PM 

04-4372-5688/B 154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.26% 

Decision(0.05) 

Significant Effect 

Oecision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! Disbibullon 

Data Summary Original Data Transformed Data 

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

0 Artlficial Soil/$ 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 

EndPolnt Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transfonn 

Equal Variance t Twe>-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone•"/• Statistic Crltlcal 

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 8 

Total 283.242912 178.10155 9 

ANOVA Assumptions 

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 

Zeta NOEL LOEL 

<100 100 

P•Value MSD 

0.0055 4.55801 

F Statistic P-Value 

10.86 0.01094 

Critical P-Value 

23.15450 0.17894 

0.18001 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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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% 

Decision(0.05) 

Significant Effect 

Decision(0.05). 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlstrlbuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/5 5 18.947 15.2 27 4.9498 
100 5 10.870 8 13.75 2.3536 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Unlransformed 

Group Comparisons 

Control .vs Cone-% Statistic CrlUcal 

Artificial Soil/Sedi 100 2.59606 1.85955 

AH.OVA Table 

Source Sum of Squares Mean Square DF 

Between 4022389 402.2389 1 

Error 477.4698 59.68373 8 

Total 879.708771 461.92265 9 

AH.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.78474 

Distribution Shapiro-Wilk W 0.88392 

Sample link Control Unk 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<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 
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15 May-061:35 PM 

17-2158-6620/B 154208psA 

CH2M Hill I 
Version 

15 May-061 :35 PM . .CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.69% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Dala Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, Statistic Critlcal 

Artificial Soil/Sedi 100 0.50697 1.85955 

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

Error 1.864768 0.233096 8 

Total 1.92467780 0.2930057 9 

AHOVA .Assumptions 

Attribute Test SlatlsUc 

Variances Variance Ratio F 2.53463 

Dislribution Shapiro-Wilk W 0.92278 

Sii!mple Link Conlrol Link 

04-1720-8149 04-1720-8149 

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 
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15 May-061:35 PM 

12-9654-44 721B 154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.11% 

Decislon(0.05) 
Non-Slgniflcant 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 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 Conc-o/, Statistic Critical 

Artlficlal Soil/Sedl 100 3.48314 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 246.3468 246.3468 1 

Error 162.4409 20.30511 8 

Total 408.787659 266.65188 9 

ANOVA Assumptions 

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 

Z~L 
LOEL 
100 

P-Value MSD 

0.0041 5.29956 

F Statistic P-Value 

12.13 0.00828 

Crrtlcal P-Value 

23.15450 0.21170 

0.84922 

Comparisons: 

Report Date: . 

Analysis: 

Date Analyzed 
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15 May-06 1:35 PM 

04-3460-2963/8154208psA 

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 Arllficlal Soll/$ 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 
j 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 SoiVSedi 100 1.86880 1.85955 · 

ANOVATabla 

Source Sum of Squares Mean Square OF 
Between 481.88~ 481.8888 1 

Error 1103.85 137.9813 8 

Total 1585.73911 619.87006 9 

ANCNA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.20379 

Distribution Shapiro-Wilk W 0.94621 

Sample Link Control Link 

04-1720-8149 04-172~149 

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 
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15 May-061 :35 PM 

07-6351-6603/B154208psA 

CH2M Hill I 
Version 

15 May-061:35 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 37.46% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

NOITllal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soll/5 5 36.878 13.317 46.99 13.778 

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

Endpoint Analysis Type 

Total Average Biomass Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial SoiVSedl 100 2.00077 1.85955 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.24797 

Distribution Shapiro-Wilk W 0.86537 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0402 2.04630 

F Statistic P-Value 

4.00 0.08042 

Critical P-Value 

23.15450 0.13730 

0.08825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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15 May-061:35 PM 

12-6733-3681/B15420BpsA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1 .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-% ControlType 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 Conc-•/4 Statistic Critical 
Artificial Soil/Sedi 100 2.17471 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1764.66 1764.66 1 

Error 2985.025 373.1281 8 

Total 4749.68494 2137.7879 9 

AHOVA 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 

Page9of fl 
15 May-06 1:35 PM 

09-9644-3668/B 154208psA 

CH2M Hill I 
Version 

15 May-061 :35 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 34.17% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•/4 Control Type Count Mean Minimum Maximum so 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 Link: 02-4923-3771/BG156601ps 

I Plant Chronic test CH2M HIii I 
Test No: 18-2151-9846 Test Type: Plant Chronic test Duration: 33d Oh 

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

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

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

Comments: BG1566-01 

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

SampJe·Date: 22 Mar-06 Material: Soil Project: 

Receive Date: Source: Hanford 

Sample Age: 14d Oh Station: 

Comments: J11JBB 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

0!>-1554-1035 % Germination 100 > 100 NIA 27.93% Wilcoxon Rank sum Two-Sample 

00-9297-1693 AG Average DryWl 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 Variance t Two-Sample 

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

07-8046-6B98 Root Average Length < 100 100 NIA 24.73°.4 Equal Variance t Two-Sample 

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

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

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

-66-
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Page2of 3 

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

Test Link: 02-4923-3TT1/BG156601ps 

% Gennination 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% 

AG Average Dry Wt. Summary 

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

0 Artlficlal Soil/S 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 Haight Summary 

Cone-% 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-o/e 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 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% 

100 5 1.85146 1.53000 2.27400 0.16841 0.37657 20.34% 

Root Average Length Summary 

Conc-o/. 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 

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

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

100 5 33.714 15.53 47.044 5.2816 11.810 35.03% 

Total Average Biomass Dry Wt. Summary 

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

0 Artificial 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 

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

0 Artificial Soil/S 5 66.484 26.150 82.TT 10.452 23.370 35.15% 

100 5 61.545 51.644 71 .45 3.6797 8.2281 13.37% 

000-092-101-1 CETIS'"' v1.1.2revl Analyst: __ 2>_-_ 
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CETIS Test Summary 
•;. Germination Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soll/$ 0.60000 1.00000 

100 1.00000 0.60000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/$ 2.05668 6.05200 

100 3.79600 3.38332 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 11.8 18.6667 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 24.406 40.21 

Ro~ Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Arllfictal Soll/$ 0.64667 1.92800 

100 2.27400 1.67334 

Root Average Length Detail 

Conc-o/• Control Type Rep1 Rep2 

0 Arllficial Soil/S 13.3333 23.4 

100 9.6 16.6667 

Root Average Wet WL Detail 

Cone-o/e Control Type Rep1 Rep2 

0 Artificial Soll/$ 13.3167 45.2540 

100 47.044 15.53 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SolUS 2.70335 7.96000 

100 6.06999 5.05664 

Total Average Biomass Wet WL Detail 

Cone-% Control Type Rep1 Rep2 

0 . Artificial Soil/S 26.1500 82.0800 

100 71.45 55.74 

000-092-101-1 

Rep3 

1.00000 

1.00000 

Rep3 
5.26000 

4.15601 

Rep3 
15.2 

12.6 

Rep3 
31 .748 

25.64 

Rep3 
1.52800 

2.24399 

Rep3 
20 

13 

Rep3 
36.3420 

35.33 

Rep3 
6.78801 

6.40199 

Rep3 
68.0900 

60.97 

Rep4 Reps 
0.60000 1.00000 

1.00000 1.00000 

Rep4 Reps 
6.26333 5.17000 

3.27800 3.75599 

Rep4 Reps 
27 15.4 

9.6 11 .6 

Rep4 Reps 
35.78 30.84 

20.8760 28.0200 

Rep4 Reps 
2.06331 1.92001 

1.53599 1.53000 

Rep4 Reps 
29 20.4 

11.2 11 

Rep4 Rep5 
46.99 42.488 

30.766 39.9000 

Rep4 Rep5 
8.32666 7.09000 

4.81399 5.28601 

Rep4 Reps 
82.77 73.328 

51.644 67.92 

CETIS""' v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: 

Page 3 of 3 

15 May-06 1 :51 PM 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Twt>-Sample C>T Rank 

Group Comparisons 

Control vs Cone-•/, Statistic Critical 

Artificial Soll/Sedl 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.021087 0.021087 1 

Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Dislr1bullon Shapiro-Wilk W 0.75864 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.6548 3 

F S~tlstlc P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-061:51 PM 

0>1554-1035/BG156601ps 

CH2M HIii I 
Date Analyzed Version 

15 May-061:51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 27.93% 

Oeclslon(0.05) 

Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

. 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 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 Conc-0k Statistic Critical 

Artificial Soil/Sedi 100 1.66375 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.135365 4.135365 1 
Error 11.95166 1.493957 8 

Total 16.0870247 5.6293229 9 

ANOVA Assumptions 

AttrlbUte Test Statistic 

Variances Variance Ratio F 23.03905 

Distribution Shapiro-Wilk W 0.80366 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0674 1.4375 

F Statistic P-Value 

2.77 0.13473 

Critical P-Value 

23.15450 0.01009 

0.01606 

Comparisons: 

Report Date: 

Analysis: 

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-Slgnlflcant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-04 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 3.67426 3.27800 4.15801 0.35255 

Graphics 

LO, 1.5 I 
I • 

0.9- 1.1>: I 
I 

i 0.8 I 

ii 
0.5 I • a 0.7 
0.0 _________ ...,. •' --------------

• .. O.&' • I 

j a: --0 ,5 • I 

0.5-' 
I 

,: I 

w :) -1.1>· I 

C 0.1 I 

·1.s-' I 

0.3-' I 
I 

0.2 -2.0- I 
I 

-2.5 I 
0.1 I 

• I 

o.o •3.: 
0 100 -2.0 •1,5 · 1.0 -0.5 0.0 o.s 1.0 1.5 2.0 

Cone-% R.ankits 

000-092-101-1 CETISTM v1.1.2revl Analyst: "°tfv-
-70-

Approval: __ _ 

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



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 CrlUcal 

Artificial Soil/Sedl 100 2.26202 1.85955 

ANOVATable 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.07971 

Distribution Shapiro-Wilk W 0.84655 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0268 5.00918 

F Statistic P-Value 

5.12 0.05355 

Crlflcal P-Value 

23.15450 0.49566 

0.05284 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

15 May-061 :51 PM 

01-4184-2571/BG 156601 ps 

CH2M HIii I 
Version 

15 May-061 :51 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.44% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 

AG Average Wet WI. 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 0.32514 1.85955 

ANOVATable 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.73128 

Distribution 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 

Critical P-Value 

23.15450 0.60798 

0.87396 

Com parlsons: 

Report Date: 

Analysis: 

Date Analyzed 

_Page4of 9 

15 May-061:51 PM 

0~16-2632/BG156601ps 

CH2M Hill I 
Version 

15 May-061:51 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 

Normal Dlsbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 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 I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.7592 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.1372013 0.137201 1 

Erra 1.904404 0.238051 8 
Total 2.04160514 0.3752518 9 

ANOVAAssumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.35752 

Distribution Shapiro-Wilk W 0.86708 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P.Value MSD 
0.7652 0.57382 

F StatlsUc P-Value 
0.58 0.46952 

Crltlcal P-Value 

23.15450 0.42657 

0.09240 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

15 May-061 :51 PM 

08-1965-4440/BG156601ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 N/A 35.48% 

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 SD 
0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.85146 1.53000 2.27400 0.37657 
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CETIS Analysis Detail 
l 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-1/o Statistic Critical 

Artificial Soil/Sedi 100 3.16446 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 199.5111 199.5111 1 

Error 159.3884 19.92356 6 

Total 358.899551 219.43466 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.35804 

Distribution Shapiro-Wilk W 0.94982 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0067 5.24954 

F Statistic P-Value 

10.01 0.01331 

Critical P-Value 

23.15450 0.18299 

0.66636 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page6 or 9 

15 May-061 :51 PM 

07-8046-6898/BG156601 ps 

CH2M H(II I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 24.73% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orig inal Data Transfonned Data 

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

0 Artificial SoiVS 5 21.227 13.333 29 5.693 

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

Endpoint Analysis Type 

Root Average 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 Soll/Sedi 100 0.38989 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 25.0295 25.0295 1 
Error 1317.221 164.6527 8 

Total 1342.25081 189.68216 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.36097 

Distribution Shapiro-Wilk W 0.87175 

Sample Link Control Link 
02-4923-3TT1 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3534 15.0911 

' 

F Statistic P-Value 

0.15 0.70679 

Critical P-Value 

23.15450 0.TT245 

0.10478 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page7 of 9 

15 May-061:51 PM 

13-3311-8140/BG156601ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 N/A 40.92% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•,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 Cone-% Statistic Critical 

Artificial SolVSecll 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 

Distnbution Shapiro-WIik W 0.84038 

Sample Link Control Link 

02--4923-3771 02--4923-3n1 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1736 1.95875 

F Statistic P-Value 

1.00 0.34723 

Critical P-Value 

23.15450 0.03931 

0.04459 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 1 :51 PM 

19-0102-5163/BG156601ps 

CH2M Hill I 
Version 

15 May-06 1 :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 

Conc-o/o 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 5.52573 4.81399 6.40199 0.67973 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crit ical 

Artlflclal SoiVSedi 100 0.44572 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 60.97949 60.97949 1 

Error 2455.527 306.9409 8 

Total 2516.50683 367.92041 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.06740 

Distribution Shapiro-WIik W 0.83722 

Sample Link Control Link 

02-4923-3TT1 02-4923-3771 

Zeta NOEL LOEL 
100 >100 

P•Value MSD 

0.3338 20.6046 

F Statistic P-Value 

0.20 0.66761 

Critical P-Value 

23.1 5450 0.06761 

0.04087 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 1:51 PM 

00-5708-4133/BG156601ps 

CH2M HIii I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 30.99% 

De<:lslon(0.05) 
Non-Significant Effect 

De<:islon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Conc-"lo Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial So11/S 5 66.484 26.15 82.77 23.370 

100 5 61.545 51.644 71.45 8.2281 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 12-2756-8859 Test Type: Plant Chronic test 

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

Ending Date: 08May-06 Dil Water: 
Setup Date: 05 Apr-0612:00 AM Brine: 

Comments: BG1566-02 

Sample No: ~7557-8523 Code: B1566-02 

Sample Date: 27 Mar-06 Material: Soll 

Receive Date: Source: Hanford 

Sample Age: 9d Oh Station: 

Comments: J11JB7 

Comparison Summary 

Analysls Endpoint NOEL LOEL ChV 

07-3049-9835 % Germination 100 > 100 NIA 
01-6840-9449 AG Average Dry Wt. < 100 100 NIA 

04-1817-3375 AG Average Height < 100 100 NIA 

06-1776-4905 AG Average Wet Wt < 100 100 NIA 

10-9034-6985 Root Average Dry Wt 100 > 100 NIA 

10-584~601 Root Average Length < 100 100 NIA 

07-1319-0997 Root Average Wei WI. 100 > 100 NIA 

06-9688-5993 Total Average Biomass Dry 100 > 100 NIA 

10-6936-9311 Total Average Biomass Wet 100 > 100 NIA 

000-092-101·1 CE TIS TM v1 .1.2revl 

Report Date: 

Page 1 of 3 
15 May-061:56 PM 

05-4012-6287IBG156602ps Test Link: 

CH2M HIii I 
Duration: 33d Oh 

. Species: Poa sandbergii 
Source: 

Client: 
Project: 

PMSD Method 
20.96% Equal Variance t Two-Sample 

33.96% Equal Variance t Two-Sample 

23.91% Equal Variance t Two-Sample 

32.62% Equal Variance t Two-Sample 
39.19% Equal Variance t Two-Sample 
23.34% Equal Variance t Two-Sample 

41.70% Equal Variance t Two-Sample 
34.99% Equal Variance t Two-Sample 
37.41% Equal Variance t Two-Sample 

-79-
Analyst: X>:::: Approval: __ _ 



CETIS Test Summary 
% Gannlnatlon Summary 

Cone-% Control Type Raps Mean 

0 Artificial Soil/S 5 0.84000 

100 5 1.00000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/$ 5 4.96040 

100 5 3.06959 

AG Average Haight Summary 

Cone-o/o Control Type Reps Mean 

0 Artificial Soll/$ 5 18.947 

100 5 10.76 

AG Average Wet Wt. Summary 

Cone-o/o Control Type Reps Mean 

0 Artificial Soil/$ 5 29.605 

100 5 18.574 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 1.36680 

Root Average Length Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 21 .227 

100 5 12.12 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 28.494 

Total Average Biomass Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 4.43639 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 66.484 

100 5 47.067 

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 0.75679 

1.35000 4.01200 0.49767 

Minimum Maximum SE 
15.2 27 2.2136 

7.4 13 1.0167 

Minimum Maximum SE 

12.833 36.826 4.3456 

8.6660 24.688 2.8451 

Minimum Maximum SE 

0.64667 2.06331 0.25857 

0.65400 1.88400 0.22198 

Minimum Maximum SE 

13.333 29 2.546 

9 13.2 0.7864 

Minimum Maximum SE 

13.317 46.99 6.1616 

10.788 41.768 5.5165 

Minimum Maximum SE 

2.70335 8.32666 1.00853 

2.00400 5.82599 0.71726 

Minimum Maximum SE 

26.150 82.77 10.452 
19.454 66.456 6.3444 

CETIS™ v1 .1.2revl 

SD 

0.21909 

0.00000 

SD 

1.69222 

1.11283 

SD 

4.9498 

2.2733 

SD 

9.717 

6.3618 

SD 

0.57819 

0.49637 

SD 

5.693 

1.7584 

SD 

13.778 

12.335 

SD 

2.25514 

1.60385 

SD 

23.370 
18.659 

Report Date: 

Test Link: 

CV 

26.08% 

0.00% 

CV 

34.11% 

36.25% 

CV 

26.13% 

21.13% 

CV 

32.82% 

34.25% 

CV 

35.75% 

36.32% 

CV 

26.82% 

14.51% 

CV 

37.36°,{, 

43.29% 

CV 

34.29% 

36.15% 

CV 

35.15% 
39.64% 

Analyst: }--

Page 2of 3 
15 May--061:56 PM 

05-4012-6287/BG156602ps 

-80 -
Approval: __ _ 



Page 3 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

•;. Germination Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 0.60000 1.00000 •1.00000 0.60000 1.00000 

100 1.00000 1.00000 1.00000 1.00000 1.00000 

AG Average Dry Wl Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000 

100 3.94199 2.60798 1.35000 4.01200 3.43600 

AG Average Height Delail 

Conc-•t. Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artificial Soll/S 20.3333 16.8 15.2 27 15.4 

100 13 9.8 7.4 12.6 11 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 
0 Artlflclal Soll/S 12.8333 36.8260 31 .748 35.78 30.84 

100 22.464 16.158 8.66602 24.688 20.8920 

Root Average Dry Wt. Detail 

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

100 1.88400 1.09600 0.65400 .. 1.71799 1.48201 

Root Average Length Detail 

Conc-o/, Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 13 12.6 9 132 12.8 

Root Average Wet Wt. Detall 

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

0 Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 36.6960 21.8880 10.788 41 .768 31 .3280 

Total Average Biomass Dry Wt. Detail . 
Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 5.82599 3.70398 2.00400 5.73000 4.91799 

Total Average Biomass Wet Wt. Detall 

Cone,.% ConlrolType Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

100 59.16 38.046 19.4540 66.456 52.22 

000-092-101-1 CETIS™ v1.1.2revl Analyst: tr--
-81-

Approval: __ _ 



CETIS Analysis Detail 
j 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-'/. StaUstic Critical 

Artificial Soil/Sedi 100 -1 .633 1.85955 

AHOVATable 

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 

AHOVAAssumptions 

Attribute Test StaUstlc 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample Link Control Link 

05-4012-6287 05-4012~287 

Zeta ~EL LOEL 

11100 >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 :56 PM 

07-3049-9835/BG156602ps 

CH2M HIii I 
Version 

15 May-061:55 .PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 20.96% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DlslrlbuUon 

Data Summary Origlnal 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 

Graphics 
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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 t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 2.08754 1.85955 

ANOVATable 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.31238 

Distribution Shapiro-Wilk W 0.84486 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0351 1.68430 

F Statistic P-Value 

4.36 0.07029 

Critical P-Value 

23.15450 0.43679 

0.05044 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 2 of 9 

15 May-061 :56 PM 

01-6840-9449/BG156602ps 

CH2M Hill I 
Version 

15 May-061:55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 33.96% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/5 5 4.96040 2.05668 6.26333 1.69222 
. 

100 5 3.06959 1.35000 4.01200 1.11283 

Graphics 

1.1>: 1.5 I 
I • 

o.,-; I.I)-: I • 
I • 

i 0,8-: 0.5-' 
I 

~ 0.7 11 .. :• 
D o.o ------------- --------------• I .. o.~ 81 j --0.5 • I 

0,5 
I 

C I 

Ill 
::::, ·LI>'. I 

C o.+' I 

-1.5 I 

O.l • I 

' 
0,2-: -2.1>'. I 

I 

·2.5-: I 
0.1 I 

• I 

o.o •3.: 
0 1110 ·2.0 · 1.5 ·1.0 --0,5 0.0 0.5 1.0 1.5 l ,0 

Conc:-•lo Ranldts 

000-092-101-1 CETIS,., v1 .1.2revl Analyst: c,,..--
-83-

Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls 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 3.36079 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 167.5538 167.5538 1 

Error 118.6756 14.83444 8 

Total 286.229324 182.38822 9 

ANOVA Assumptions 

Attribute Test 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% 

Oecision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsbibu6on 

Data Summary Original Data Transformed Data 

Conc-o/. Control Type Count Mean Minimum Maximum SD Mean Minimum Maxlm1.1m SD 

0 Artificial Soil/$ 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 Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlfi clal SoiVSedi 100 2.12393 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 304.255 304.255 1 
Error 539.5712 67.4464 8 
Total 843.826233 371.70141 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.33292 

Distribution Shapiro-Wilk W 0.83430 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0332 9.65866 

F Statistic P-Value 

4.51 0.06642 

Critical P-Value 

23.15450 0.43209 

0.03769 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page4 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 Original Data Transformed Data 

Conc-o/e 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 

Graphics 
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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 Valiance t TWlrSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 0.73477 1.85955 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.35685 

DfslrlbuUon Shapiro-WIik W 0.87393 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2417 0.63371 

F Statistic P-Yalue 
0.54 0.48346 

Crltlcal P-Value 
23.15450 0.77462 

0.11105 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Pages 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% 

Decision(0.05) 
Non-Slgnlflcant 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 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 Analysis Type 

Root Average Length Comparison 

Method All H Data Transform 

Equal Valiance I Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Conc-o/o Statistic CrlUcal 

Artificial Soll/Sedl 100 3.41756 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.48196 

Distribution Shapiro-Wilk W 0.92184 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0046 4.95507 

F Statistic P-Value 

11 .68 0.00912 

Crltlcal P-Value 

23.15450 0.04287 

0.37254 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-061:56 PM 

10-5846-0601/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 23.34% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equ~I Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

Artificial Soll/Sedl 100 1.01382 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 175.7511 175.7511 1 

Error 1367.951 170.9939 8 

Total 1543.70190 346.74495 9 

ANOVA Assumptions 

Attribute Test Statislic 

Variances Variance Ratio F 1.24753 

Disb1buUon Shapiro-Wilk W 0.87920 

Sample link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1702 15.379 

F Statistic P-Value 
1.03 0.34035 

Critical P-Value 

23.15450 0.83546 

0.12775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061:56 PM 

07-1319-0997/BG156602ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 41.70% 

Decision(0.05) 

Non-Significant Effect 

Oecision(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 36.878 13.317 46.99 13.778 

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

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-'Yo Statistic Critical 

Artificial SoiVSedl 100 1.73017 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 11.46197 11.46197 1 

Error 30.6319 3.828987 8 

Total 42.0938644 15.290956 9 

ANOVA Assumptions 

.Altrlbute Test Statistic 

Variances Variance Ratio F 1.97707 

Dislributlon Shapiro-Wilk W 0.84141 

Sample Link Control Unk 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0609 2.30133 

F Statistic P-Value 

2.99 0.12185 

Critical P-Value 

23.15450 0.52538 

0.04587 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page8 of 9 

15 May-06 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-Slgniflcant 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 Artlficial Soil/S 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-o/e Statistic Critical 

Artificial Soil/Sedi 100 1.4518 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 942.4918 942.4918 1 

Error 35TT.302 447.1627 8 

Total 4519.79327 1389.6544 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.56883 

Disbibullon Shapiro-Wilk W 0.85602 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0923 24.8697 

F Statistic P-Value 

2.11 0.18462 

Critical P-Value 

23.15450 0.67328 

0.06847 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-061:56 PM 

10·6936-9311/BG156602ps 

CH2M Hill I 
Version 

15 May--061 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 37.41% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soll/$ 5 66.484 26.15 82.77 23.370 

100 5 47.067 19.454 66.456 18.659 
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CETIS Test Summary 
j Plant Chronic test 

Test No: 06-9018-7681 Test Type: 

Start Date: 05 Apr-06 Protocol : 

Ending Date: OB May-06 DIIWater: 

Setup Date: 05 Apr-0612:00 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 

Analysts Endpoint NOEL 

15-4902-9508 o/o Germination 100 

03-4255-8269 AG Average Dry Wt. 100 

16-299S-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 

07-79604753 Root Average Wet Wt 100 

04-4976-7362 Total Average Biomass Dry 100 

01-27564511 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 N/A 
> 100 N/A 

> 100 NIA 

> 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 sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

41 .99% WIicoxon Rank Sum Two-Sample 

52.20% Equal Variance t Two-Sample 

142.17% Wilcoxon Rank Sum Two-Sample 

44.73% Equal Variance t Two-Sample 

72.74% Equal Variance t Two-Sample 

111.63% Wilcoxon Rank Sum Two-Sample 

62.15% Equal Vallance t Two-Sample 

55.73% Equal Variance t Two-Sample 

54.13% Equal Variance t Two-Sample 

-92-
Analyst: 7,v Approval: __ _ 



Page2of 3 

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

Test Link: 11-7211-8663/BG156603ps 

% Germination Summary 

Conc-0/4 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 0.35777 42.59°,{, 

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 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 Soil/S 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 Soil/$ 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-% Control Type Reps Mean Minimum Maximum SE SD CV 

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

100 5 2.03640 0.94800 3.45001 0.57735 1.29098 63.40% 

Root Average Length Summary 

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

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

100 5 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 Soil/S 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 

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

0 Artificial Soil/S 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 WL 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 56.103 22.704 113.66 16.289 36.423 64.92% 

000-092-101-1 CETIS.,,. v1 .1.2revl Analyst: 'ir----
-93-

Approval: __ _ 



CETIS Test Summary 
o/o Germination Detall 

Cone-% Control Type Rep 1 Rep2 · 

0 Artificial Soil/S 0.60000 1.00000 
100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 
100 3.26001 2.12BOO 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 
0 Artlficial Soll/S 20.3333 16.8 

100 12.6 8.6 

AG Average Wet WI. Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soil/S 12.8333 36.8260 

100 20.1060 11 .1600 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial SoiUS 0.64667 1.92800 
100 1.19199 0.94800 

Root Average Length Detail 

Cone-o/o Control Type Rep1 Rep2 
0 Artificial SoiUS 13.3333 23.4 

100 11.8 8.2 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial SoiUS 13.3167 45.2540 

100 21.1260 11 .544 

Total Average Biomass Dry Wt. Detail 

Conc-0/4 Control Type Rep1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 4.45200 3.07600 

Total Average Biomass Wet Wt. Detail 

Conc-0/4 Control Type Rep1 Rep2 

0 Artificial SoiUS 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 

Rep3 

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 Rep5 
6.26333 5.17000 

8.5~001 2.44199 

Rep4 Rep5 
27 15.4 

83 10.6 

Rep4 Rep5 
35.78 30.84 
43.06 15.3760 

Rep4 Rep5 
2.06331 1.92001 
3.45001 1.14600 

Rep4 Rep5 
29 20.4 
73 9.4 

Rep4 Rep5 
46.99 42.488 

70.6000 18.56 

Rep4 Rep5 
8.32666 7.09000 
11 .9600 3.58999 

Rep4 Reps 
82.77 73.328 
113.66 33.936 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: 7;,-

Page 3 of 3 

15 May-06 2:01 PM 
11-7211-B663/BG156603ps 

-94-
Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Compartson 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificlal SoiVSedl 100 29 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0001352 0.000135 1 

Error 0.8748686 0.109359 8 

Total 0.87500388 0.1094938 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45738 

Distribution Shapiro-Wilk W ·0.65938 

Sample link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 3 

F Statistic P-Value 

0.00 0.97281 

Critical P-Value 

23.15450 0.40516 

0.00028 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-06 2:01 PM 

1~902-9508/BG156603ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 41.99%' 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% 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 
j Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedi 100 0.51132 1.85955 

~OVA Table 

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 

~OVAAssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 2.38550 

Disbibution 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 

Critical P-Value 

23.15450 0.42040 

0.64572 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 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 UnHs ChV PMSD 

1 NIA 52.20% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 4.96040 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 Conc-o/, Statistic Critical 

Artificial Soll/Sedl 100 20 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 120.1778 120.1778 1 

Error 4196.372 524.5464 8 
Total 4316.54936 644.72423 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 41 .81857 

Distribution Shapiro-Wilk W 0.71129 

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

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.0754 0 

F Statistic P-Value 

0.23 0.64499 

Critical P-Value 

23.15450 0.00322 

0.00121 

Comparisons: 

Report Date: 

Analysis: 

Page 3of 9 

15 May-00 2:01 PM 

16-2999-4225/BG156603ps 

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

Toxic Units ChV PMSD 

1 NIA 142.17% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial 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 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfom:ied 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 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 

11-7211-8663 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 4of 9 

15 _May-06 2:01 PM 

14-341 ~893/BG156603ps 

CH2M Hill I 
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 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/5 5 29.605 12.833 36.826 9.717 

100 5 23.626 11.160 43.06 12.615 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.6627 1.65955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.4393268 0.439327 1 

Enor 8.003755 1.000469 8 

Tolal 8.44308144 1.4397961 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.98547 

Distribution Shapiro-Wilk W 0.88496 

Sample Link Control Link 

11-7211-6663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.7369 1.17636 

F Statistic P~Value 

0.44 0.52617 

Critical P-Value 

23.15450 0.14882 

0.14871 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 2:01 PM 

09-0554-617 4fBG156603ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 72.74% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Oislnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 21 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio 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 Ties 

0.1111 0 

F Statistic P-Value 

0.02 0.88076 

Critical P-Value 

23.15450 0.00931 

0.00178 

Comparisons: 

Report Date: 

Analysis; 

Page 6of 9 

15 May-06 2:01 PM 

15-4360-3201/BG156603ps 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

1 N/A 111.63% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Unequal Variances 

Non-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 21.227 13.333 29 5.693 6.80000 4.00000 . 9.00000 1.92354 

100 5 23.2 8.2 73 27.918 4.20000 1.00000 10.0000 3.56371 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

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

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 48.42056 48.42056 1 

Error 3038.583 379.8229 8 
Total 3087.00356 428.24343 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00179 

Distribution Shapiro-Wilk W 0.92487 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3651 22.9207 

F Statistic P-Value 
0.13 0.73029 

Critical P-Value 
23.15450 0.31225 

0.39940 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:01 PM 

07-7960-4753/BG156603ps 

CH2M HIii I 
' Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 62.15% 

Declsion(O.05) 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disb'ibutlon 

Data Summary Original Data Transformed Data 

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

0 Artlllcial SoiUS 5 36.878 13.317 46.99 13.778 

100 5 32.477 11.544 70.600 23.871 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-•;. StatlsUc Critlcal 

Artificial Soil/Sedi 100 0.14854 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.2143312 0.214331 1 

Error 77.71687 9.714608 8 

Total 77.9311967 9.9289394 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.82040 

Disbibution 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 0.88560 

Critical P-Value 

23.15450 0.33935 

0.62111 

Comparisons; 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 2:01 PM 

04-4976-7362/BG 156603ps 

CH2M HIii I 
Version 

15 May-062:01 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 

Nom,al Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiUS 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet WL Comparison 

Method Alt H Data Transform 

Equal Variance t Tv.o-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-•/o 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 7491.238 938.4048 8 

Total 7760.62021 1205.7867 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 2.42893 

Distribution Shapiro-Wilk W 0.94678 

Sample Link Control Link 

11-7211-8663 11-721Hl663 

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 /BG 156603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETISv1.1.2 

Toxic Units ChV PMSD 
1 N/A 54.13% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlstribuHon 

Data Summaey 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 56.103 22.704 113.66 36.423 

Graphics 

1 60- • 
I 1 so-

I 1 
-1()-

E 1 ii 
30-

.li! 
• ,J 

1 
20- • &3: • ~ 

j s j; 10- • 1 II; 
0 

____________ , 
---------- ----::> 

! 
0- I 

·10- I 

o-; • I 
-20- I 

o-; I 
·30- I • I 

0- ..0- • I 
I 

0 ·-
0 100 -2.0 -1.S -1.0 -(),5 0.0 0.5 1.0 1.S 2.0 

Conc•'MI Ranklts 

000-092-101-1 CETIS""' v1.1.2revl Analyst __ ~ __ 
-103-

Approval :. __ _ 



--------------------------- - ~7 

Clont Washington CloSln Hanfonl P!0jeCI 

CONC. 

Control 

RepllcafllD 

Fl<,plQleE 

REPLICATE 

... 
B 

C 

D 

E 

Bioassay Lab ID: 

16days -pfanllng 

BLUEGRASS GROWTli TEST 

1Ddayo 
an.­

pa.,tn; 

(..;c,<, -O 't Sam la No: 

# seeds germinated 

7-0AYS POST-

1 i't-~~ar 
plonllng) 

y · S-o4 

14-DAYS POST­
~ENCE 

(~dap-
plar>ting) 

IPIITIAL 
[@~) 

pH 

Fl,._.,~ 
[@ 14daysPosl­

Emerg ..... J 

1-.1-

~ ~ : Good (G) • cl.., ~--..W, no.,,_._ llroM1 (BJ • b.-. a>lor nolod. #lg= I of l8<V9 plar"3 (lalnl ti+ shoob) . #Mad • I of plant, [sm1llor lhan large . r- sllootJ). #Sm • #.,,,.., planls [1-3 ,_) 

RepicaleA 

RopflallaB 

RepbleC 

RWj)lcaleD 

Repflca1e E 

-.aS'-!Helght 

1ncr..ciull l,e;Qhl of uch s-11-Q 

C•bov• goound) 

Meauro Shoo! Weight 

Tolllm .. alalsNdllngs 

Deoalbo-lflper,ince: 

RopficaleA 

RopflcalaB 

RepllcaleC 

RopllcaloD 

Repflcala E 

MMsln Root Longlh: 

INIMdual longill cl Ille longos1 "'°' 
11omuc11.-1ng 

M....,ro Roal Wo.lght 

Total mas al al - flom all seafingl 

Commetits: 

mm 

mm 

mm 

mm 

nvn 

mm 

mm 

mm 

IMI 

----------------------------------'1-A-4-



CETIS Test Summary 
I Plant Chronic test 

Test No: 20-3747-5618 Test Type: 

Start Date: 05Apr-06 Protocol: 

Ending Date: 08 May-06 DIIWater: 

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

Comments: BG1566-04 

Sample No: 11-8681-3426 Code: 

Sample Dale: 04 Apr-06 Material: 

Receive Date: Source: 

Sample Age: 24h Station: 

Comments: J11JH8 

Comparison Summary 

Analysls Endpoint NOEL 

10-4296-6091 % Germination 100 

06-5675-2370 AG Average Dry Wt. 100 

18-8985-8305 AG Average Height < 100 

09-3523-9846 AG Average Wet Wt. 100 

11-7626-6043 Root Average Dry Wt. 100 

04-8151--0611 Root Average length < 100 

09-2915-6004 Root Average Wet Wt. 100 

14-6816-4113 Total Average Biomass Dry 100 

08--0482-5495 Total Awrage Biomass Wet 100 

000-092-101-1 

Plant Chronic test 

ASTM E1963-02 (2002) 

B1566-04 

Soll 
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 Date: 

Page 1 of 3 

15 May-06 2:09 PM 

09-5382-7322/BG 156604ps Test Link: 

CH2M HIii I 
Duration: 33d Oh 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

20.96°,4, Equal Variance t Two-Sample 

39.71% WIicoxon Rank Sum Two-Sample 

24.83% Equal Variance t Two-Sample 

37.50% Equal Variance t Two-Sample 

54.49% Equal Variance t Two-Sample 

24.22% Equal Variance t Two-Sample 

48.66% Equal Variance t Two-Sample 

42.74% Equal Variance t Two-Sample 

43.45% Equal Variance I Two-Sample 

-105 -
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Page 2of 3 

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

Test Link: 09-5382-7322/BG156604ps 

% Gennlnatlon 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 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 Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.1 1% 

100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41.94% 

AG Average Height Summary 

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

0 Arlifldal Soil/S 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 

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

0 Artificial So11/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 .1 6 7 13 1.0778 2.41 21.59% 

Root Average Wet Wt. Summary 

Cone-¾ Control Type Reps Mean Minlmum 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 Ory Wt. Summary 

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

0 Artificial Soil/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29% 

100 5 5.56120 1.51602 8.39399 1.12635 2.51859 45.29% 

Total Average Biomass Wet Wt. Summary 

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

0 Artificial SoiVS 5 66.484 26.1 50 82.77 10.452 23.370 35.15% 

100 5 55.725 14.866 83.642 11.491 25.695 46.11% 

-106-
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Page 3of 3 

CETIS Test Summary 
Report Date: 15 May-06 2:09 PM 
Test Link: 09-5382-7322/BG156604ps 

9/o Genninalion Detail 

Cone-01. Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/$ 0.60000 1.00000 1.00000 0.60000 1.00000 

100 1.00000 1.00000 1.00000 1.00000 1.00000 

At:. Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/$ 2.05668 6.05200 526000 6.26333 5.17000 

100 4.1 4000 1.17200 4.69401 4 .18001 5.57001 

At:. Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 12.4 9.2 15 12 16.2 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 12.8333 36.8260 31 .748 35.78 30.84 

100 23.932 10.352 29.91 25.4520 34.7580 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/$ 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.57800 0.34401 1.84399 1.46000 2.82400 

Root Average Length Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soll/S 13.3333 23.4 20 29 20.4 

100 11.4 7 11.8 12.6 13 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 
0, Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 32.718 4.51401 39.542 28.564 48.8840 

Total Average Biomass Dry Wt Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 RepS 

0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 5.71799 1.51602 6.53799 5.63999 8.39399 • 
Total Average Biomass Wet Wt. Detail 

Cone-•!. Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artificial Soll/S 26.1500 82.0800 68.0900 82.77 73.328 

100 56.65 14.8660 69.4520 54.016 83.6420 

000-092-101-1 CETIS'IW v1 .1.2revf Analyst: "&-
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Conc-0/o Statistic Crlllcal 

Artificial SoiVSedl 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 Statlsllc 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 2:09 PM 

10-4296-6091/BG156604ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 N/A 20.96% 

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 SoiVS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.8B608 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 · 

Endpoll)t Analysis Type 

AG Average Dry WI. Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum TW<>-Sample C>T Rank 

Group Comparisons 

Control vs Cone-"!. Statistic Critical 

Artificial Soil/Sedi 100 21 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 2.546196 2.546196 1 

Error 22.43875 2.804843 8 

Total 24.9849429 5.3510389 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.04281 

Distribution ShaplrerWllk W 0.7B590 

Sample link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.1 111 0 

F Statistic P-Value 
0.91 0.36860 

Critical P-Value 

23.15450 0.96857 

0.00977 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

15 May-06 2:09 PM 

06-5675-2370/BG 156604ps 

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 

Decision(0.01) 

Equal 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 4.96040 2.05668 6.26333 1.69222 6.80000 2.00000 10.0000 3.11448 

100 5 3.95120 1.1 7200 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 Comparisoo 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflclal SollfSedi 100 2.36611 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 89.60044 89.60044 1 

Error 128.0356 16.00444 8 

Total 217.635994 105.60489 9 

ANOVA 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-OS 2:09 PM 

1~8985-83051BG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NfA 24.83% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Oeclsion(0.01) 

Equal Variances 

Normal Dlsbibulion 

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 12.960 9.2 16.2 2.7401 

Grapllics 

I 10- I 

I 

1 I 

8 I • .. 
1 

I 
.c 

ii 
I Ill 

11 6- I 

:c 1 I 

f 
I 

I + 
I ~, I 

I I • C "' I 
~ 

::::, 2-: I • C 0-: I 
I 

0- 0 ------ - ------- -- --- ---------
0- • •• 

l 

·2 • I 

0- I 
I 

• • 0 
0 100 -2.0 •1.5 ·1.0 -0.5 0.0 0.5 1.0 15 2.0 

Cone-~ Ranklts 

-110 -
000-092-101 -1 CETIS™ v1 .1.2revl Analyst: 1,- Approval:. __ _ 



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 Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crlllcal 

Artificial Soil/Sedi 100 0.79139 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 55.80611 55.80611 1 

Error 712.8447 89.10558 8 

Total 768.650n6 144.91169 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12685 

Distribution 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 

Critical P-Value 

23.15450 0.91064 

0.05178 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 2:09 PM 

09-3523-9846/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 Original Data Transformed Data 

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

0 Artificial Soll/S 5 29.605 12.833 36.826 9.717 

100 5 24.881 10.352 34.758 9.1538 
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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 Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-'/, Statistic Critical 

Artificial Soll/Sedl 100 0.01519 1.85955 

ANOV A Tab.le 

Source Sum of Squares Mean Square OF 
Between 0.0001296 0.00013 1 

Error 4.492009 0.561501 a 
Total 4.49213825 0.5616306 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35927 

Distribution 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-Valua 

o.oo 0.98825 

Critical P-Value 

23.15450 0.42618 

0.47069 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Sor 9 
15 May-06 2:09 PM 

11-7626-6043/BG 156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 N/A 54.49% 

Decislon(0. 05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Dac:lslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 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 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StatlsUc Critical 

Artificial SoiUSed I 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 Statistic 

Variances Variance Ratio F 5.58027 

Distribution Shapiro-Wilk W 0.94563 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0033 5.14112 

F Statistic P-Value 
13.26 0.00658 

Critical P-Value 

23.15450 0.12453 

0.61720 

Comparisons: 

Report Date: 

Analysis: 

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 so 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 Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Unlransfomied 

Group Comparisons 

Control vs Cone-% StaUstlc Critical 

Artificial Soil/Sedi 100 0.62527 1.85955 

~OVATabie 

Source Sum of Squares Mean Square DF 

Between 91.01494 91.01494 1 

Error 1862.381 232.7976 8 

Total 1953.39592 323.81256 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45274 

Distribution Shapiro-Wilk W 0.86473 

Sample link Control Unk 

0~382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

· P-Value MSD 

02746 17.9443 

F Statistic P-Value 
0.39 0.54921 

Crltical P-Value 

23.15450 0.72627 

0.08673 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:09 PM 

0~2915-6004/BG156604ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 48.66% 

Decision(0.05) 

Non-Slgniflcanl Effect 

Decision (0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Nomial Dlsbibulioo 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 36.878 13.317 46.99 13.778 

100 5 30.844 4.5140 48.684 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 Crltical 

Artificial SoiUSecli 100 0.67228 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2.58272 2.58272 1 

Error 45.71575 5.714468 6 

Total 48.2984681 6.2971888 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 2.61142 

F Statistic P-Value 

0.45 0.52034 

Critical P-Value 

23.15450 0.83561 

0.04267 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:09 PM 

14-6618-4113/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETl$v1 .1 .2 

Toxic UnHs ChV PMSD 

1 NIA 42.74% 

Deeision(0.05) 

Non-Slgni!lcant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 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 
j 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 0.6926 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 289.3578 289.3578 1 

Error 4825.742 603.2178 8 

Total 5115.09998 892,57556 9 

ANOVAAssumptrons 

Attribute Test Statistic 

Variances Variance Ratio F 1.20886 

Distribution Shapiro-Wilk W 0.83756 

Sample Link Control Unk 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2541 28.8851 

F Statistic P-Value 

0.48 0.50816 

Critical P-Value 

23.15450 0.85859 

0.04125 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May..-06 2:09 PM 
08-0482-5495/BG156604ps 

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 

Declslon(0.01) 

Equal Variances 

Nonnal Dlsb1bution 

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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BLUEGRASS GROWTH TEST 
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Page 1 of 3 

CETISTest Summary 
Report Date: 15 May-06 2:15 PM 

Test Link: 02-6435-3225/BG156605ps 

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

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

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

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

Comments: BG1566-05 

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

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

Receive Date: Source: Hanford 

Sample Age: 24h Station: 

Comments: J11JH4 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

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

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

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

12-4163-3516 AG Average Wet WL 100 > 100 NIA 32.37% Equal Variance t Two-Sample 

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

06-2382-5640 Root Average Length 100 > 100 NIA 31 .no/o Equal Variance t Two-Sample 

03-8355-0816 Root Average Wet Wt. 100 > 100 NIA 36.45% Equal Variance t Two-Sample 

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

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

000-092-101-1 CETIS,.. v1 .1.2revl Analyst: 7r 
-11 8-

Approval :. _ _ _ 



CETIS Test Summary 
•1, Germination Summary 

Cone-o/, Control Type Reps Mean 

0 Artificial Soil/S 5 0.84000 

100 5 0.92000 

AG Average Dry Wt. Summary 

Cone-'I• Control Type Reps Mean 

0 Artificial Soil/S 5 4.96040 

100 5 3.76653 

AG Average Height Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 18.947 

100 5 14.6 

AG Average Wet Wt. summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 29.605 

100 5 23.145 

Root Average Dry Wt. Summary 

Cone-o/, Control Type Reps Mean 

0 Artificial SoiVS 5 1.61720 

100 5 1.65493 

Root Average Length Summary 

Cone-'/• Control Type Reps Mean 

0 Artlficial Soll/S 5 21.227 

100 5 16.667 · 

Root Average Wet Wl Summary 

Cone-0
/ • Control Type Reps Mean 

0 Artificial Soll/S 5 36.878 

100 5 31.738 

Total Average Biomass Dry Wt Summary 

Conc-o/, Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 5.42147 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial SoiVS 5 66.484 

100 5 54.8B3 

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 

2.32200 4.96667 0.46535 

Minimum Maximum SE 

15.2 27 2.2136 

12.2 21 1.6553 

Minimum Maximum SE 
12.B33 36.B26 4.3456 

14.014 29.797 2.TT17 

Minimum Maximum SE 

0.64667 2.06331 0.25857 

1.05601 2.03398 0.17121 

Minimum Maximum SE 

13.333 29 2.546 

10.8 26.333 2.5826 

Minimum Maximum SE 

13.317 46.99 6.1616 

20.338 41.842 3.7B04 

Minimum Maximum SE 

2.70335 8.32666 1.00853 

3.37800 6.75334 0.62011 

Minimum Maximum SE 
26.150 82.77 10.452 

34.352 66.816 6.2951 

CETISTII v1 .1.2revl 

SD 
0.21909 

0.17889 

SD 

1.69222 

1.04056 

SD 

4.9498 

3.7014 

SD 

9.717 

6.1977 

SD 

0.57819 

0.38285 

SD 

5.693 

5.7748 

SD 

13.778 

8.4532 

SD 

2.25514 

1.38660 

SD 
23.370 

14.076 

Report Date: 

Test Link: 

CV 

26.08% 

19.44% 

CV 

34.11% 

27.63°,(, 

CV 

26.13% 

25.35°,4 

CV 

32.82°,4 

26.78% 

CV 

35.75% 

23.13% 

CV 

26.82% 

34.65% 

CV 

37.36% 

26.63% 

CV 

34.29% 

25.58% 

CV 

35.15% 

25.65% 

Analyst Jr"" 

Page2 of 3 

15 May-06 2:15 PM 

02-6435-3225/BG156605ps 
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Approval: __ _ 



CETIS Test Summary 
% Gennlnation Detail 

Cone-¾ Control Type Rep 1 Rep2 
0 Artlficlal Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average D,y Wl Detail 

Cone-•;. Control Type Rep1 Rep2 
0 Artiflcial Soil/S 2.05668 6.05200 

100 2.32200 3.90800 

AG Average Height Detall 

Cone-o/. Control Type Rep 1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 12.2 12.8 

AG Average Wet Wl Detail 

Conc-0.4 Control Type Rep 1 Rep2 
0 Artiflcial Soil/S 12.8333 36.8260 

100 14.0140 24.974 

Root Average D,y Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 0.64667 1.92800 

100 1.05601 1.87601 

Root Average Length Detail 

Cone-•;. Control Type Rep 1 Rep2 

0 Artiflclal Soll/$ 13.3333 23.4 

100 10.8 15.4 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 20.3380 41.8420 

Total Average Biomass D,y Wt. Detail 

Cone-•;(. Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.37800 5.78400 

Total Average Biomass Wet Wt. Detail 

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

100 34.352 66.816 

000-092-101-1 

Rep3 

1.00000 

1.00000 

Rep3 
52 6000 

3.19401 

Rep3 
15.2 

12.4 

Rep3 
31 .748 

20.118 

Rep3 
1.52800 

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 30.84 

26.822 29.7967 

Rep4 RepS 
2.06331 1.92001 

2.03398 1.78666 

Rep4 Reps 

29 20.4 

16 26.3333 

Rep4 Reps 

46.99 42.488 

34.114 36.0733 

Rep4 Rep S 
8.32666 7.09000 

6.47598 6.75334 

Rep4 Reps 
82.77 73.328 

60.936 65.87 

CETIS,v v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: .b-' 
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c·ETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method All H Data Transfonn 

WIicoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 30 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 0.021087 0.021087 1 

Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.6548 3 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

· Analysis: 

Page 1 of 9 

15 May-06 2:15 PM 

10-2614-5013/BG1 ~5ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/$ 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 

ANOVA 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 Orlglnal Data Transformed Data 

Conc-o/o 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 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 Cone-% Statistic Critical 

Artificial SoiVSedi 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-Wilk W 0.81182 

Sample link Control Link 

02-643!N225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0772 5.13995 

F Statistic P-Value 
2.47 0.15447 

Critical P-Value 
23.15450 0.58719 

0.02017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:15 PM 

12-7858-0968/BG 156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 27.13% 

Decision(0.05) ' 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal 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 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 t T~ample C>T Untransformed 

Group Comparisons 

Control V$ Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.25344 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 104.3463 104.3463 1 

Error 531.3276 66.41598 8 

Total 635.674072 170.76223 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45808 

Distribution Shapiro-WIik W 0.84922 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1227 9.58459 

F Statistic P-Value 

1.57 0.24544 

Critical P-Value 

23.15450 0.40501 

0.05686 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 2:15 PM 

12-4163-3516/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CET1Sv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 32.37% 

Decislon(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-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-•!. Statistic Critical 

Artificial Soll/Sedi 100 -0.1217 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0035600 0.003560 1 

Error 1.923489 0.240436 a 
Total 1.9270491 1 0.2439961 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio. F 2.28077 

Distribution Shapiro-WIik W 0.85352 

Sample Link Control Link 
02-643~ 225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.5469 0.57668 

F StaUstlc P-Value 
0.01 0.9061 5 

Critical P-Value 

23.15450 0.44417 

0.06397 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 2:15 PM 

11-7585-1 124/BG1 56605ps 

CH2M Hill I 
Version 

15 May-06 2:1 5 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.66% 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decis ion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•1. Control Type Count Mean Minimum Maximum so Mean Minimum Maximum so 
0 Artificial Soil/S 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 

Attribute Test Statistic 

Variances Variance Ratio F 1.02896 

Distribution Shapiro-WIik W 0.91541 

Sample Link Control Link 

02-64~3225 02-643>3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1220 6.74373 

F Statistic P-Value 

1.58 0.24407 

Critical P-Value 

23.15450 0.97859 

0.32023 

Comparisons: 

Report Date: 

Analysfs: 

Date Analyzed 

Page 6of 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 

Decfslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artlftclal 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 -._ .~ilysia 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 

Arti ficial Soll/Sedl 100 0.71108 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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-WIik W 0.87165 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2486 13.4424 

F Statistic P-Value 
0.51 0.49724 

Critlcal P-Value 
23.15450 0.36694 

0.10448 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7of 9 

15 May-06 2:15 PM 

03--8355-081 6/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:1 5 PM CETISv1.1 .2 

Toxic Units ChV PMSD 
1 NIA 36.45% 

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 

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

0 Arti ficial Soll/S 5 36.878 13,317 46.99 13.778 

100 5 31 .738 20.338 41.842 8.4532 

Graphics . 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison . 
Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/. Statistic Critical 

Artificial Soil/Sedi 100 0.97653 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 3.341636 3.341636 1 

Error 28.03329 3.504161 8 

Total 31 .3749232 6.8457971 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.64510 

Distribution Shapiro-WIik W 0.85862 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1787 2.20155 

F Statistic P-Value 

0.95 0.35740 

Critical P-Value 

23.1 5450 0.36899 

0.07350 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 8 of 9 

15 May-06 2:15 PM 

09-4776-1406/BG156605ps 

CH2M Hill I 
Version 

15 May-062:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 33.47% 

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 Soil/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 5.42147 3.37800 6.75334 1.38660 
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CETIS Analysis Detail 
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 

Artifictal Soil/Sedi 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-WIik 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 PNalue 
0.90 0.36954 

Critical P-Value 
23.15450 0.34972 

0.04061 

Comparisons: 

Report Data: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 2:15 PM 

05-5096-3625/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 Disbibulion 

Data Summary Original Data Transformed Data 

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

100 5 54.883 34.352 66.816 14.076 
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.,_.Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 I P•ae 1 or l 

~cctor 
'T..COLLOM 

Pl'oicct Dcsi1m~lio11 
100 & 300 Arca Co111ponc111 oflhc RC'l3RA- lncremcntal So 

lee CJ1est No. 

Shinned To 
CH2MHll.L --··-· ··· - · " . . ... . ····- · . ·-- -- - . . ·· - ·· ··- .... 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
NONE 

SAMPLE ANALYSIS 

r I•--I- 0 S l il.C -

Comnanv Contact 
JOAN KESSNER 

Samnline Location 
600-131 

Field Loebook No. 
EL-1596 

OlTsitc Pronertv No. 
A060151 

Prcscrvotlon 

Type of Container 

No. or Contalncr(s) 

Volu111c 

Sample No. Matrix• SampleDa!e Sample Time 

JiOOl,l9- .J iO'DW4 SOIL {0 --31-0C::.,. 153D 
SOIL 

SOIL 

SOIL 

J1'00\4.8- SOIL ___ 

Tc:lenhone No. 
375-4688 

None 

GIP 

I 

I COA 
BESRAS6S20 

None 

f'/G 

1 

-
1000& •90!Jf 'j,,, I 

'-f'L'C'-''i n1slc 
Sec i,cm(I) in So~, ... , 

Special Toxicity 
1nJ,ruclions. ASTM E196l: 

Soil Ni:m>tode 
To.\lrfly 

ASTM E2172 

X X 

s 

Proicct Coordinator 
KESSNER,JH 

SAFNo. 
RC-OSI 

Method ofShiomcnt 

Price Code SL 

Air Qu:ility ' i I_• I 

Bill of La dine/Air Bill No. 

f---C-4:J{_A_J_N_' ~-+-F_r_,o,,__.~S.E_S..,S~;_w.;........N _______ .....----'S-'ig._n_/P_n_· n_t N:....a_m_e'-$-----------ISPECIAL INSTRUCTIONS 

Datil Turnaround 

45 Days 

Matrix• 

Rclinouu\1c.i'Oyi1J.fmo\' d Frat/ Datc/Tin,c Received By/Stored In Date/Time 

I J' - . ~ I I-,_ ose i~i .A~.£ &_J~..__... ii--/- o :f' ID-_. :,,,_, (t) P•rticlc Size (Dry Sic\'c) • 0422: MoistlD"e Content· 02216: TOC. 9060: pH (Soil) -9045: 
,1-c_,,,._......,.;.,,_ ____ __.,.,_.,,,..._.=:::..........a: .......... ...,___._/ ';::;.::...;...;.._I"_--'-.:;;..:::.....~"""'-==----..;._-----...:....:"'~ Nitrogen by Kjeld•hl - 351.2; A111111011ia. 350.l: IC Anions. 300.0; Percent Solids 

S•SoU 
sn-S.:i,.-c,a 
SO-Sol.I 
SI-SlodJ< 
W•Waicr 

Relinquished By/Removed From Da1e/Tin1e Datc/Tin,c Received By/Stoml In 

Relinquisllcd By/Rc1n1wcd From 

RcJi,1quishcd 13y/RcmoYCd Fron, 

Relinquished 13y/Rcmoved From 

Relinquished Dy/Re1novcd From 

LABORATORY 
SECTION 

F!_~~L SAMPLE 
( l.)~POSITION 

Received Dy 

Oisponl Mclhot.l 

81-fi':EE-011 {08/29/2005) 
I 

DatclTin,c Received By/Stored In D4tc/Ti111c 

Dotc/Tin,c Received By/Stored In Ca1efl'i111e 

Date/Time Received By/S10,cd In Datc/l'in,c 

Dole/Time Received By/Stored h1 Oa1c/Ti11,e 

Tille DalclTimc 

Disposed By Datcrrimc 

0-0il 
A•Air 
DS•Dnu• Soli. 
DL•DN• U11t1iu 
T-Td•ir 
\\'1•W",pc 
L•Liq,wicl 
V•V~1tiol 
X-otlMr 



I 

~ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 IP•&• . l or l 

Cpjkctor 
J-.COLLOM 

ri-oicct Dcsie:n11tion 

Comn,rnv Contact 
JOAN KESSNER 

Tclcnhonc No. 
375-46S8 

Proicc:t Coordin11tor 
KESSNER,JH 

lOO & 300 Area Component of the RCBRA - Incremental ·so 
Samoline Location 

PIT2J 
SAF.No. 
RC-OSI 

Price Code SL 

Air: Quality ! , 

Ice? Chest No. 

Shinned To 
CH2MHILL 

POSSIBLE SAMl'LE HAZARDS/REMARKS 

NON£ 

Special Handling and/or Storage 
NON£ 

Field Loebook No. 
EL-1596 

Offsltc Proocrtv No. 
A060151 

Prcscr\'alion 

Type of Container 

No. of Contnincr(s) 

Volume 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

l 
,( 

-3eoog-- V c.. 
'(oc,~ ; \\, '-· 

S.. i1tm(I) in Soil pkJii 
Spoclol To:oticit)' 

Method ofShinmcnt 

Bill ofLadine/Air Bill No. 

/ 

- ? 

SAMPLE ANALYSIS 
htSU'\ICliCn!I, ASTMEl96l: 

Son Nenu1ode 
Toxicity 

ASTMElln 

Sample No. Matrix• Sample Date Sample Time 

J10DV4 SOIL 11·-<i:·-C· S li,,•,oo 
J10DV5 SOIL 

J10DV6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

Sign/Print Names SPECIAL INSTRUCTIONS 
t-R-c-li,-,q-u-is-hc_d_l}_)Y-,~-e-,n-,o_v_cd_l'_r_om _____ Da_t_c/T_in_,c ____ rR_e_cc_h_,c"-d-B-y/S_ t_o_re_d_ln-. -------Da-t-c/T-im-•----i This chain of custody fonn documents the transrer of bulk fi<ld collcc1cd soils lo the CH2M Hill 

CHAIN OF POSSESSION 

C) Qk.J..CL-lC!.tVI i'-1 T. OI r.,,;.... I I • 'i ·· t ·· S l 2. '. CD , .·-&:C-;·_,{_· ,;r/ ~J.,.... // .. ? .-<./ ) ~ i :z : ·.? •. Corv:illis lnboralory for incn:1non1ol preporu1ion and aliquotinJ. 

Relinquished Dy/Rcnxm:d Fro~1 , Date/Time Recciv,ed By/Stored In Da1c1Time 

Relinquished By/Renx,ved From Date/Tin,e Received By/Sto~ In Date/Time 

Rciinquishcd Dy/Removed From D:ilo/Tinx: Received By/Stored In Date/rinie 

Relinquished 0ylRe11,ovcd fron, Datc/Tionc Rccei,·cd By/Slored ln Date/Time 

Relinquished 0y/Rcnx,vcd From Da1c/Tinic Received By/Stored In Date/Time 

(I) Po, 1iclc Si2e (Dry Sieve) • D422; Moisture Content • 01216: TOC. 9060: pH (Soil) • 904S; 
Ninogen by Kjcldahl • JS 1.i; Anunonia. JS0.3: IC Anions• 300.0; Pcrcc111 Solids 

.I <" 1' 
7-- . s 

\
. \0 \0. 

\\ .--:;, .:. < -':7~ ~ 'f"-'? I:. i ,, , ... -

.. . b '1✓ 
~~ ~ 

/!;,, ·o,~ ;: t> =- Blfi"?'J..-D A 

Data Turnaz-ound 

45 Days 

I 

Matrix• · 

$•$oil 
se:-SedhnClll 
SO-Solid 
SI-Sl,.;IC 
\Y •\Y~ICI' 

O-Oil 
A•Air 
OS-ONnSolldJ 
OL•Dn.nl Liqoido 
T•Tiuuc 
Wl•Wipc 
L•Llquld 
V•Vq.CIMlon 
X-Ollla-

LABORATORY Rcceiv,:d Dy 

SECTION 
Title Date/Tinic 

1Fl~L SAMPLE Disposal Mc1hod 

1 f'lirfOSITlON 

\iH~E-011 (08/29/2005 

Daoe/Timc 



I 
t-' 

Wa~ington Closure Hanford 
,ucctor 
I. . COl.l.OM 

·oirct Ucsi!!n:1lio•11 
100 & JOO /\rc:i C11mponcnl nl"thc RC"llR,\ - 1tu:r1:111c111:,I Su 

t Chcsr No. 

hinncitl To 
Cl-1:!Mllll .l. 

!'OSSllll.E SAl\11'1.r. I IAZtdU>Sm EMAIH._s 

"otl!11li11l~r Rmlin11rtin•. 

S1>ecial Hanclling :rncl/01· StonlJ:C 
VON£ 

Si\Ml'l.r. A1-.;AJ.YSIS 

:;· _,., 1·, ., , __ ,•·"- . ") / 

CHAIN OF' CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 
(:omp:11"· C:ontnct 

.IOAN Kl.:SSNER 

S,111111li1111 Locntio11 

Tclcnhont No. 
37$-46S8 

Upl:11111 Bock Ii 1.1 1.:lev:iled-100-f--2 

l'icld Lo!!book No. 
EL- 1596 I 

Ofrsitc Proocrtl· No. 
A060ISI 

~'fonc 
Prcscn':ltion 

Ty1>c of Contliinc1· 
G!P 

i',;o, of Containcr(s) 
1 

Volume 
1000: 

Ste iLen1 Cl) in 
Speciol 

lftJlN<lions, 

COA 
BESRAS652Q 

~~n~ 

!','G 

1 

~oc:..<-:J 
-Soil Pl:-w,t 

ToxiciLy 
ASTM GI%): 
Soil Ncwnacod~ 

To:a.-ici<)' 
ASTM c217l 

l'roicct Coordin.itnr 
KESSNC:R , J/1 

SAF:-io, 
RC-051 

i\lcthod of Shinmcnt 

!>rice Code SL 

Air Quality 

Bill or Lndi112/Air 13ill No. 

Somplc Nn. M:,lrix • s~mplc Date Sample Time ·.,i-.~,) ... :· ~ 

I r"~c l or l 

nnrn Turnaround 

45 Days 

.~. ·:.:: ... ... ~ 

_1o_o_r_e _____ ....,..' ___ s_o_1_L __ _j_L I _/.lilE 5 ___ r .......... 1 ··~z ;_ ----''--+- t ---1----• ----·-+------+----+-----11-----+-----+----·-

---------4--------l--------1-------1----1---• ----t----+----l----+----+----+-----1-----i 

CI-IAIN o r.--rossEs.<.10,'-' ,,Signlrrinl Names SPECl,\L INSTRUCTIONS 

:_•,·9 /f.ii.rshj _.i , __ o_.Y•~ ne7"''-~\,:(~l,!j--01 ··'-r.;;; ,--.,,,~,u,r,.9,,1crr.i~111"'v.' ' • .:;'(l;v.:~-~ ... -_, R~td•i,{·cd O •/Stored:~ O••crtmc ,/; . _ / -.·; /,// /. · :: ~ lh•,/J✓r r? l'7 /1 / 
1
.
1
. '/c l,, lAi:i P•rtid• Size !Dry Sie\'c) - D-412: ~<lois111re Con1c111_. o:nl6: TOC: . 9060: ~H (Soil)- 90~:i: 

'.I,// I vi ..v ,?I .I.U i / /,✓_/, ::,;£.,r"iJ1rogc11 by Kjcld•hl. 351 .2; A11uno111~. 350.l : Ji ;\111011s • ;uo.o: Pcrci:111 &>hd• 

:1!rnlni.~J?ciii\.rllc11--ivcd F~ _:_g _ _l>:'!::;1 '"'".. __ 'Rcrci•~~ 8y!Sln~d 111 Doa.6.'l"ilnc ' /1 ."(ti/ . • _ . · _ 
I::,. l ~-C:'I... b ~ \ h -{ -::.~, i-- p(.-' ( .. - p IO -~7 :r-~ ::.. e, / 5 'i :x - D .3 

: li11q11L<hcd BylRcn,wcd Fri.1111 Doac/Tunc Ltcrch-cd By/S1ored 111 Do!C!Tinic 

clin(J\lishcd Jly/Rc;nu"·cJ Frum 

dinqui~hl.:'d fJy/ ltc.n•wcJ Fnnn 

~AllOltATORY 

s f.~ '.TI ~I-- n ccciv\:ll l.ly 

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

l);1h.·/' l'in'K.• 

n ,,u:! l'imc. 

Rccci.-c,.i Oy!Slorcd 111 D:1.tc.'Timc 

Dntc,Tin1e 

Rccei\'cd OyiSlorcd 111 O.atc.'Thnc 

'f illt 

Disposed B>• 

M111rix • 

S•Seil 
s, .. satl•M 
io,..!,c,liil 
~•.Sh1dp 
W•W:ih.T 
O•Oil 

OJ•t>rn•• ~ i.U 
UL•On.u, t.lq,,N1 
T•Tiffol1t~ 
\\'l•\\'iJ'C' 
~ ........ 
v --vc,cUtioN1 
X •011ti« 



E z _ g 'J 7 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 I P•g~ l or l 

Collet@- Conmanv Contact Telcohonc: No. Proiec:t Coordinntor 
L. q'5Ll.OM JOAN KESSNER 37S-4688 KESSNER,JH Price Code SL Datn Turnnround 

Proiect Ocsi1m:1tion Snmolim! Locntion SAF No. Air Quality 45 Days 
100 & 300 Arca C<>1nponcn111flhc RC"llRA - l11cn:men\lll So Riparian Low-Site#I0 Downriver 100-D RC-051 

Ice Chest No. Field Lo2~ook No. I COA Method ofShinmcnt 
EL-1596 BESRAS6520 

Shinned To Offsite Proocrty No. Bill of Ladin!?/Air Bill No. 
CH2Mllll . .1. A060151 . --. .. . . . . . - .. 

l'OSSIBI.E SAMPLF. l·IAZAIWS/REMARJ<S 

NON£ 
Prcsen·ation 

Nt'nC! N~,,te 

Type of Container 
GIP PiG 

Spc.:inl l·ln11dli11g ancl/or Storage 

NON£ No. of Container(s) 
I 1 

VolUllli? 
1000g ~OOOg 

Sec ncm ( I) In So~ Plont 
Spcci:al Ti>xici1y 

SAMPLE ANALYSIS 
lnllrucrtON. ASTM E196J: ,, Soil Ntm:nodc 

i,!, ,i; '? Tom'~ity 

;-"\ ,,,i· ASTM E~f7! 

1-' 

Sample No. Matrix• Sample Date Sample Time .it/-_ ..... ;:;:: : i r-;r;:~: ;1~~~-~( ·-~.}/=~·.:~;:}~~~ : ~-~,=_:;;~/;t ~ i~;~. ~=--~·::.:i ~;:~: -~· :';~~~.~:~: ... ; ·: 
• ·::. .. , . ,,. r~?;.~r~.:~?~: .; : .:- · 

:•.,:,·· .. ... ... .. : ... 
J10LJ5 SOIL I ~-z_i- <.JS ·t-'-1., ,, 

\ \ -1 I 'IT> l I 

/I.~ . i q 

CHAIN OF POSSESSION d Ii J ,I Sign/Pi-int Names SPECIAL INSTRUCTIONS Matrix• 

~t11q11i<hcd n~mvcd Fm'1:-t'tL)"\l'l>llicll'imclVl '-°J Re~ By/S10rcd h_i., Do1c"Ti111c This ch>i11 orcus1ody for:n docume111s 1hc transfer of bulk rictd collec1~d soili 101hc CH2M Hill 
S•Soil 

.().., ~ t,., . · \~lO.oc r 1\- Z.~h., 5 __ , .:.t.: ... t, 41 - Jt.,,_; J/-.l.,Y. ~ ) Ji,.,, j_ r .-,Corvalli5 haboruory l"or ir,crcn-.cnuat prcpnna&io,1 .:md. aliq~ting, SE•SGll111ffl\ 

SO-Solid 
Rclinqaf°shcJ rly/Rc1,oved 1:ro~, 

4 Oa,crrinlC Received B>'5f0rcd In o,1errunc ( I) P,niclc Size (Dry Sieve) - 0422: Moisture Co11tcn1 - 0221 u: TOC - 9060: pH (Soil) • 9045: Sl•Sludl~ 

NilroKcll by Kjeld3hl - 351.2: Anvnoni• - )5O.J : IC Anions - JOO.O: Pcrtcnt Solid< W•Wo11CT 

O•Ool 

R.clinquis1u:J rly/l(c111Clvcd f'ro11, D:itcll'imc Recci,·ed l3yiS1orul hi O~1crrinic A•.-\d' 
DS-Onu\ S.id, 

0/!>-1../ ,). - 0 <;5 
DL•Df.,ll L'411Ml1 

D,1erri11ic 0,1.rrime /), b <"•-::z_-,,./ 'Z-~ - T•Ti,_~ 
Relinquishcli lly/itcnDvcd fl\llll · Received l3y/S1orcd h1 - \\'l•\\'ip,r 

L•Li'qvilll 
\'•V~NliOII 

Relinquished l3y/Removcd f'mru D:a1c.fri1nc R«eivcd By/S10rcd In Dato·Time X•Ck.11CT' 

Rcli11<J11ishcd ll)·llknD\'Cd l'mnl 0.lterJ'inw:- Received By/S1orcd In D•LerTimc 

LADORA TORY Rccci1-cd By Title D•Lc/Tin,c 
SECTION 

FINIA,~AMl'LE DLspos,I Mc1hocl Disp05ed By o:ii,c,1"ime 

o~•&;mtC~N 

BH\l:~ 3/29/2005 

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



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 I Pa~c l ul l 

Collector Comoanv Contact Tclcohouc No. Pl'oicct Coordinator 
Price Code: SL Data Turnaround STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER. JH 

Proiecl Dcsil!m1lion Samoliua Loe2tio11 SAFNo. Air Quality I• 45 Days 
I 00 & 300 Arca Component of the: RCBRA • lncrcmc:ntal So lOO-K RIPARIAN #5 RC-051 '-- ' 

kc Chest No. Field Loal.Jook No. I COA Method of Shiomcut 
EL-l596 OESRAS6520 GROUND TRANSPORT 

Shinllcd To OfCSitc Proocrtv No. 
;10603'5'0 

Dill of Ladinl?IAh- Bill No. 
CH2MHILL ~'1 A.I.::, 'Z-1"' --Ot, - --------- - ------ .. - - -----·- ---· -- ------ ·· -----

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON/;" N<'nt Nl'll,C: 

Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

U.l"e page 3/or 11rigi110/ 111all!ria/ 1tJ Con•alli.tjiir MIS prepam1io11 and No. of Containcr(s) 
aliq1m1i11g, pogc I for rC1Clioc111a/~•1iral frai-lifJ11.1· lo Ebcrli11~. & page 2 
Jiir rlm11i('(I/ m1aly1irnlfra1"1im1.1· 10 Liom•i/11:. Volume 

10001: 4000g 

See itCR\ { J) in Suil Pl1m 
Sp,,<iol T,,;,i1,;il'! 

SAMPLE ANALYSIS 
JnstNCliltt\S. ASTM El96J: 

Sl,il Ncm:mdc 
T,,~k;ity 

ASTM ElJ7l 

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

J11JB8 SOIL ~_;; •. 2.. \ .. Ce-_. flt: cc- i,,. j, ... ~ 

CHAIN OF POSSESSION Sign/Print Names SPECIAi. INSTRUCTIONS M:itri~ • 

Rcfinquishcri Dy/Removed f-'rc1111 Ontcm,oc Rf'te-ived B,K.tmed fn D:i.ce(Timc ~..., m:11ks indicotc that unless linc<1 our. 011:1lyte• 10 b<: included wi1h Slrontiun1-S9.90 ··Total.Sr 
~~ ... 

E: \ ' -z.. '" h -~ tt.'\ tl\ ,.:-~~ p ... :::.r· /4H2..$....·\ t{;[J ·. ,..·.=--; ;1nalysis fraction. S£:rS..•Jmwn, 
"- These ni.ub indic::\tC th.it 1his is :t non-;uulys is 11scd lo prol>erJy fonll."\l COC forn\ $0-.S-"'IJ 

Rc~quisj1cd Oy1z,~v/,TOl11 -- 0~1c11·;~d- 2 2. .... -:, ~ .; - -1~~1..'/ Ootc1]"~0 /_Contact Joan Kusner for •n)' ques ti o11s, S1•$1Wfc 

7 Lt "'· 1 t' 1 ti.A 7-v-··· {I -L.. .:J, 1 ·• ~-,n V/1.l'ff,t,C WlUm'/1 if )1/. -~ ;2;;.jo w. \Va:ti 

~ P:1rticle Size (Dry Sic,·c)- D42'.!: Moisture Comcnl • D'.!216: TOC - 9060: l'.H (Soil)· 9045: 
Os011 

(~qui#d ~•moved from ' 0 l):itcfllmc Rcc<i~ llylSton:d In 
I Oatcfrin,e / /.J •\a • .\1r 

1--' itrogcn by Kjcldahl - )51.2; A11111101li~ . 350.~: IC Anions • JOO.0: l'l:rccnt Solid• DS• Orn:n S.111'1.i. 

:t:>m Ot•Onun W~•JJ 

Rciliiquishcd By/Removed from f ,"3'-Vi - 01 · $.<.u ... ~ 
T ::Tu1ue 

0:11dTi111,: Received By/Stored In 0 ;1tefTln,c Wb\\'1~ 

1.Tl ""'lu..1 
, ·. v r J,,"d!IIMI 

Rcli~\lishcd lly/R<movcd From Oatc/Time Received ll)'/S10.-cd In DatcfTin,c ~-0o1wr 

"B\0 A~~1 ~r''-l 
Rclinq11ish,:d Uy/Rcmnvcd From Dtllc/Tilnc Received lly/Stored In D•tcfTime 

LABORATORY ltco:civcd lly Title Dati:/fime 

SE<rTION 

FINAb-6AMPLE Dispo,:il Mc1hod Disposed By D:1h:/Tim,: 

DIS~ITION 
I ., 

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



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 i PA!(< l of l 

Collc:ctor Comoanv Cont.let Tcleohonc No. Proiect Coordlnato1· 
SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 

iProiect Dcsi1mallon Samoli112 I.ocation SAFNo. Air Quality • 45 Days 
I 00 & 300 Arcn Component or the RC BRA - lncremcnLil So 100-K RIPARIAN #4 , RC-051 

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

Sbioucd To Offsltc Prouerlv No. Bill of Ladiue/Air Bill No. 
CH2MHILL A060tSI ·-· -- . . -·-- -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON(;, Nune Nunc 
Prcscr.,ation . 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

U.1·1t page 3for origi11al material to Corval/i.ffor MTS pn!paratio11 a11d No. of Container(s) 
I I 

nliq1m1i11g. page I for radioa,1a/_l'lil'alfra1·1iom In E/Jerli11e, & page 2 1000g 4000g 
for ,-1,~miml a11n/y1irnf frcrrt imt1· (fl Uo11 ville. Volume 

I Sec ilc,n (I) in Soil Plant 
Spcd•I To."tk:Ky 

SAMPLE ANALYSIS 
tnsrNCtions. ASTME1963: 

Soil Ncn,otodo 
To<i<xy 

ASTME21n 

Sample No. Mntri x • Sample Date Snmvle Time }: ;·. ~f.~ ·-.::.:.~:.::.~ _,·,,:;,_. .'. ,· . . ;:-: \_\ !-::~:iS':;:~~ i}~i~-~~l~~tt=· - :::-:-: ... -~ ·. .,. .. ... . ... ·: ... ,.::·. . .. ~ · .... 
. ,- ; 

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

...... . . .-,;t . . . :. ~:-,·:: _. ::: , . . . .. 
J11JB7 SOIL 3 - 2, l., --0 G:> 1~ · "30 ~ ---

-

CI-JAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS M3trix • 

Rr£'ti~t;+t Fr,_:\ D.rcmmc Reeci,cd B:,181,,,ed-ffl- mrem-mc · llic:sc marks indico\C thm unJen Uned ou1. ;i nalytcs to be i1,cludcd with Strontium-89,90 •· Toiol Sr 
Sdn,l 

c- u.. ., /,../\ u.; 1 l ...... i\1H1lysis frac tion. 
-c...;Pit>...i, r . 

,/ 
Sb Sftlimm\ 

~ A- lhcsc mArks indico1c llm lhis ls • non-;inolysis u.sed 10 properly rormn1 COC fom, SOdttd 

R2.t'C::thcd" -~ "dFrom - ~~rn:3 ·,:.z.1.-.:•1 msa~~ '@:"udt!f'lz, 'le" {~ 
Conticc Joan Kessner for ony qucs1ions. s .. Studfc 

.L.c,l~-/{ Lt I JUI'. Ir: 3c .1 L/; , -~ ,,1 o". 1 ·:? (', 
"' 2 \Y• d 

(I) P:irticlc Size (Dry Sieve). D+21: Moisture Con1en1 • D2216; TOC - 9060: pH (Soil) • 9045: 0=0,1 

Relinqu&ht.d BytRe,noved Froml f A:ia1c,f;mc Rccei~~ By/Stored In 'Date/Time .--Nitrogen by Kjeldnhl • 351 .2: Ammonin • 350.3: IC Anions· 300.0: Percent Solids DS-OJV111Sd.Ja 
DL-Or\lm Ll~UICJ, 

Docc/Tin-.: Dace/Time i= l'-'ZlDf-.>O I ;;i_ 
T• Tu ,u,a 

Relinquished By/Removed From Received By/Stored In \VJ2\Vlpr 
i.:u..,.~ 
Vll'Vcrcu1K, 1 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time X•O\llff 

Relinquished By/Removed From Date/Tin-.: Rece ived By/S1ored In Date/Time 
eia.ki,, -tt 7.. e. """' LABORATORY RcccjYCd By Tille I Datc/Tin,c 

SECTION 

FINAµAMPLE Disposal Mt.lltod Disposed By D:,,terTimi: 

DIS~ITION 

"" BHI-EEt011 (08/29/2005) 

- -- -- -- ----



·-· --
Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-96 I l~,~I! l or 1 

!Collector Con10am• Contact Tdcohouc No. Proicct Coordinator 
SL D,1ta Tunmround 

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER,JH l'rkc Code 

rroiccl Dcshmatlon Samnline Location SAFNo. Air Quality • 45 Days 
100 & ~00 Ami Componcnl of the RCURA - lncr(;in~n1al So 100-H R[PARIAN #8 RC,051 

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

Shiunccl To orrsitc Proocrll' No. nm of Ladim!/Air Dill No. 
CH2MHILL A06015I SEEOSPC -----· -- ··-·-- - ·---·--· -- ···---- - -· ------ -----··--

l'OSSIIlLE SAMPLE IIAZAJIDS/REMARKS 

NONL; Ntll'IC 1'°0M 
Prcscr,•alion 

Type or Container 
GIP PIG 

Special Handling and/01- Stor:1ge 
I I 

Ust• pcr.~r 3.Jiir ariginnl mmerial lo Cm,•<1//isf,11· MIS prepara1iu11 011d No. or Contalncr(s) 
aliq1w1i11g. pa.~<' I Jin· mt/i()(lll(l/y1iml.fral"litms u, l:.'brrli11e, ,~ page 2 

Volume 
IOOOi; 4000s 

J;,r,·l"·"'ic,1/ c111e1J.wi, ·ulfrcr,·tlc111.,· '" Lh,,,,•;/h·. 

ScC' iacm (I J in SoilPl:iau 
s,...,.11 Tm•i'-'h)' 

SAMPLE ANAL \'SIS 
I 1t.~rn1c-1ianJ. ASTM E1963: 

S,,il Ncll\,.1h1W: 
Tl•xia.:iry 

ASTME?IH 

S:1mp1':No. Mauix" Sample Date Sample Time 

J11JH5 SOIL ~ --Z.~ -- -c· ,. 1~ •. ··. c .'-.: . . I I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
RcLi11q11ishc~ By/Ren10,.,,J F,~m Dme/Time 

Rcct: t~l~.[rd \ , • , . \ Oa1c/Ti111c: •-._ Tii.,sc lll;lrk~ inctica1c 1h;oC unl<u lined our. :n~ilJ'l<S 10 t,c inclu<lcd wit11 Scron1iu111-89,\l0 -· To1~1 .~r 

G: t , ;, .,.., L< t·t·, 

"'" 
. --i•-.:z i ':> p X' I "• 

Rclil)quish~d By/tlilOvcd l'roni Datcrrin-1: I\ ; ;,6 
<t\i..1.-[-t:. 7lu( 7::_\,,, '\--2'1-(.'(.,~ 

Relinquished 0)'/Rc1110,•cd 'r-rom • I 

R~linquisllcd lly/Rcm,wcd from 

Rcli11q11ishcd fiy/llcmovcct From 

Rr.li11q11i.,hcd By/llclllO\'Cd Fmn, 

LADORA TORY l\ccch·cd lly 
SECTION 

FINU. SAMPLE Dispo5;1I MclllO<I 
0~0S1TION 
I\ 

BHl:S.:.-011 {08/29/2005) 
I 

I D,\lc/Timo: 

0~1c/l'i11'o,: 

Da1c/l'iu1o.· 

t>•tdrin1o.: 

. )._ f \ \·.\ .. \ --··-;,;-•""' .. / :in:tl}"Sis- fr.action. 

Rt-td :ttt~. 0:t:1h1/i 
,,.,_ These 111:.\tks indi.:uh': Lh:it this ~r :a no11,;\1111lysis \IS<'d to propcrl)' fonn,-.t C'OC rurlll. 
Cont:.cl Jo.in Kessner ror ::iny qurslions, 

/llh · '.1_.!7'll/l.lY 1/. . 1ft; 
J~I) P:irticlc Site (Ory Sic,·c) • 04!2; Mois1un: Comi:111 - OJ!l6: TOC • 9060: pl! tSuil) - 1JU4~; , ; --- I ES',1c/Tin,c 'rt!J< Rccch•cd,-By/Storcd J11 Niirogen by Kjcldohl • JSl.l: Ar.imoni• - )S0.3 ; IC Anions· ~00.0; l'crccnl Solids 

' 
Received By/Stored Jn 0;11e/Ti111c 

~ ~ 3 
F 1-11..;,·- .i:u, ,l 

Received B)'/Storcd J,1 Da1e/Ti111• 

lkcd"cd 8y/S10red lot Date/Time 

Titlr Dnlcfl"imc 

Disposed 8)• D:11c/l'i111o.: 

.. ----- -· .... 

Maui~• 

:<=s- .. 1 
~E•·•k,1tm,.-.. 1 
1'0•S..Chl 

.Sl• s~,:~· 
\\'•\Y:~.:-1 
o.o., 
,\11:i'1r 

1>J•l>N11tS1_."'\" 
f)I .-lhL1hl l.~u1J , 
TTT1.,w 
\\'la\\'11~ ,~, .. , ..•. , 
\':a\'~rt"""" 
S•lhlwt 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 jr:1i;,, 1 or l 

Collector Colllllanv Contact Telephone No. Protect Coordin.itor 
SL D,tt:i Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 

Proicct Dcsienation Samnlina Location SAFNo. Air Qualitr • 45 Days 
100 & 300 Arel\ Component of the RCBRA - lncrcmcnl:11 So UPPER RIPARIAN #12 RC-051 

Ice Chest No. 
, 

Field Lostbook No. I COA Method of Shipment 
EL-1S96 BESRAS6S20 GROUND TRANSPORT 

Shioocd To Otfsite Propertv No. Bill of La dine/ Air Bill No. 
CH2MHILL A060151 SEEOSPC --....---- ---~----

POSSIBLE SAMPLE 1-IAZARDS/REl\tARKS 

NONE 
Preservation 

N'->1K None 

Type of Container 
GIP P/G 

Special Handling ancVor Storage 
U.f~ pagl! 3 for original 111a1erit1/ lo Con•allisfur MIS prl!panr1io11 and No. of Coutaincr(s) 

t I 

aliquutiug, page 1 for radir,a11aly1ira/ fral'lirms ta Ebl!r/i111!, & page 2 I OOOg 4000& 
fur t·lu:miral cma/_l"tic•a/ Jrartiom· to liom•il/i,. Volume 

Sct- il (lll(l l in Soil Plant 
Spa:iol Tuxici1y 

SAMPLE ANALYSIS 
los1nn:1k..,m. ASTMEl96J; 

Soil NcnlltodC' 
Ta~it.:ity 

ASTME2l72 

Sample No. Matrix• Sample Date Sample Time :-:/ :~~}(.: . ._.. :.,;.:: •.. :t.-.::. ·r : : : ... . •'' 
- : .. 

•• : . .. ·. : .. ·: ... ·, .. 
J11JH8 SOIL y .... :?, .-() l:, le./..:~~ \ ·- I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mnuix • 

R~nqrt.:d ·By/Rcmo~ Fron, Da1e:ume Rrrer-r~df~ 1;+:1 l D~lc/Timc These m:irks indica1e 1h01 unlcu Lined out. analy1es 10 be included wid1 Siromiuin-89,90 - To1al Sr 
S11 S.• I 

t:. I Z..a.J10 (',\ t --'<..., P 1.) fi,r·· --·---\-- llll:a.lysis fr.iction. SbScJ,nwnt 

-- "- These rrwl:s indica1c lhal lhis is a 11011-alUllysis used 10 1>ropc11y romul COC' fonn. SD-$.~ol 

~(i,"i~/,~cn-.vcd ~m 
Da1emn10 (0.•3c_, Received By/S,toccd In D~lelTirnc Con••~• Joon Kessner for •ny questions. Sl-.$1-.lp 

a ,, . . t-4 IJ"'v!.h l./·-4 ·-00 ~ - , Ws.W:,a ~"'Z,' . OaOil 

Reli1lquishcd Dy/Removed F~, D;uc/Tinic ,~v~~J'lft')f ., I ))01:];¼' If)~( 
·(I) Panic le Size (Dry Sieve). 0422; Moistun, Contenl • 01216; TOC • 9060; 1111 (Soil), 9045: 

A•.-\it 
.,;Nitrogen by Kjeldoltl • 351 .2; Ammoni:I • 350.3; IC Anions· 300.0;~<>lids • i OS• Orvm s.•11. <(.tlJJ1 , "ritJ/1{[,/VJ-';/ t;,'r..,'t)U - G, ...:i"- oa..0nm,u..., 

Relioquished Dy/Removed Fron, D;ite/Timc Reccifid By/Stcmd1r( 1 Da(cminc 
~-? T~T,u.uc 

wJ. Wir,c 
L.al1~1J 

Rclinqui,hcd Dy/Removed Fron, D,"e/Tio,c Date/Time 
v-.V<eiclPfl•f'I 

Received By/Stored 1n X•Olf\ff 

Relinquished Oy/Remov,,d From Date/Time Received By/Stored In Date/rinic 

LABORATORY Re.:cived Dy TIUc D:uelTimc 
SECTION 

I FINAL SAMPLE Dispoul Metllod Oi5poscd By Oa1c/fin,c 
I- DISPOSITION 
f 

fBHl·EE-011 (08/29/2005) 



Washinetou Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 j Pa~ l or l 

Coll<:ctor b, -~~£!( I c.:..--'"\ ;,--zr,.ob Comoanv Contact Tclcohonc No. Proicct Coordinator 
Pl"iccCodc 81., Data Turnaround --· JOAN KESSNER 375-4688 KESSNER, JH - -······ . 

Proiccl Dcsl11nation Samolin1 Location SAFNo. Air Quality [] 45 Days 
100 & JOO Arc~ Componcn1 of the RCBRA • Incremental So 100-F RIPARIAN #7 RC-051 

Ice Chest No. Field Loebook No. I COA Method or Shlomcnt 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned To Offsitc Proocrtv No. Bill or Ladinc/Air Bill No. 
CH2MHILL A06015I SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Preservation 
None None 

Type or Container 
GIP PIG 

Special Handling and/or Storage 

Ustt page 3.for origi11nf 111ntr:ria/ tu Corvallis fur MIS pr,parario11 and No. of Containcr(s) 
I I 

afiq1101i11g. pagtt I far radioa11alyrirnl frartion, to Ebu/iue. & page 2 
fur dwmirn/ m,aly1ic'af fmr1ir,11.1· 10 Lirmvif/e. Volume 

1000& 4000s 

Sec item (I) ir, S.,iJ Plonl 
Sr,cci.al ToxK11y 

SAMPLE ANALYSIS 
l1\SlM1 ion,._ ASTME196l; 

S<,iJ Nc1n.:11o<Je 
Ta:UCity 

ASThl E217l 

Sample No. Mnuix • Sample Date Sample Time . ·): .:• ·· ., .. : :•!;··· .. ., 
.. ·-· .. . .. , ... .... .. .· .. : ·' 

J11JH4 SOIL lj . z., . 0(/) /') ·. o C· \ I -2 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Malrix • 

RclinquisJ,cd By/Removed Fron, D,ie/Tin: 
R(}v:\:ls~ ~ · \ 1 \ Da1emn,c ) 

• TI,csc m;irl:s indienle thal unlr.u lined ou~ analytes to be included with S1ron1ium-R9.90 •· Total Sr 
S•S. nl 

E:- I , ·-z-c"--t.:J,2_ h, k 1 e):,;i .::.-1··· \- .. I L - - -· . nnolysi• fraction. SKa.SorJinar.M 
A_ ihcse m:irks indic~tc that this is a non-an:ilysis used 10 properly fonnal COC fom~ SO•S.""' 

R~
1
n11,uishcq. By110,vcd ~ encelri,\ic ID .' 3c.• Received By/Slored In Onie/Time Comae, Jo•n Kcs•ner for nny qucs1io11s. s,.s1...i,-. 

L, cJ!Jd. • . u 1, r .--.:n 4-Lt, --ce• Yl•WN.d 
I' · ~ I •• ": ."c,h · Particle Size (Dry Sieve) • D422; Moistwi: Content• D2216; TOC · 9060; pH (Soil) • 9045; 0-011 

Rclinci{tishcd B y/Rcmovcd 'From t I Da1c/Tin,c ~~d npJ0~< .. ~-- ~·- ~- ,D:_,1~mmc 1 / ;__ 'N11roscn by Kjeldahl · 351 .2; Amnioni3 • 350.3; IC Anion• · JOO.O,~r-5,,lilk £ .. '-(.-3 -,:., ~ 
A• A,r 

. /.-~ - / 7/ r'./,(. /,'.l~r_'. (//1- .. / - Yi"-J/l-.-;/ OS•On.im 5'"411 
Df.-Otun1 U!fl 

Relinquished By/Removed Fron, Oatc/Tin,c . // .. Da1e/Time T • T1Wk 
Received By/Stored In \Yla\VlflC 

V L• l...\UIJ 

Cn1c/Tin,c Dace/Tin,c 
\ ' a Y"C"f':clalh 41 

Relinquished By/Removed From Received By/Stored In X•Olhcr 

Relinquished By/Removed Fron, n ace/Tin,c Received By/Stored In Dn1emmc 

LABORATORY Rcocivcd Oy Title Dntemn,c 
SECTION 

~ F1NAL SAMPLE Disposal Mclliod Dispo.scd Oy Date/fin>: 

u.. DISPOSITION 

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



• ·• CH2MHILL 
App/led Sciences LaboralDry 

May 8, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. Fl399 -1 SPI \': P-.C-05\ 

Dear Emmett Richards: 

CH2M HILL 

Applled Selences Laboratory 

2300 t#I Wanl.11 Blvd 

COIValliS. OR 

97330-3538 

P.O. Box428 

CotvolliS. OR 

97339<),!28 

Toi 54!.752..4271 

Fax 541.752.0276 

On March 22, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a 
request for analysis of selected parameters. All analyses were performed by CH2M HILL 
unless otherwise indicated below. 

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

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

Sincerely, 

Mark Bos 
Analytical Manager 

Enclosures 

PAGE 1 of73 



CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. F1399 

Sample ID 
Fl39901 

Client Sample ID 
Jl 1JB8 

Date 
Collected 
03/21/2006 

Time 
Collected 

16:00 

-2-
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Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

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

N The analysis indicates the presence ofan 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 quautitation 
limit. 

B Tl1e 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/manix spike duplicate recovery for the analyte is outside of acceptance 
criteria-qualifier is applied to the native sample only. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria . The presence or absence of the analyte cam1ot 
be verified. 

G:\RfPORTS\CLP Data Qualilicrs.cloc -4-



AMl\llONIA 
:METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met 

B. Blanks: 
All acceptance criteria were met. 

Batch No. : ~F-"13~9:c.,9,__ _______ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD) 
All analyses were performed in accordance with standard op!!rating 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. Docwnentation Exceptions: 
None 

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

Report<dby. 2%0Jdlh\k{~f('Q-
Reviewed by,~ ~ 

Date:. __ Lf,...._--_2-_j,._ -_o___.,c:;}q:::_ 

Date:_,5,~~~~-­

' 

-6-



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664-41-7 

SDG No.: F1399 

Matrix! SOIL 

% Moisture: 2 

Analyte 

Ammonia-N 

ET060C20 - 14 : 50-Fll99-W 

- ---------

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

1.08 

PQL Result 

4.03 4.17 

Field Sample ID: 

J1lJB8 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F139901 

Date Received: 03/22/06 

Sample Analysis 
Q Units DF Amount Method 

:mg/kg 1 0.5067 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

04/05/06 

-8-



CAS No. 

7664-41-7 

SDG No.: F1399 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Amrnonia- N 

8"?060420-14, 50-F1399-W 

-----------------------------, 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.534 

PQL Result 

2.00 1.03 

Field Sample ID: 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID; SBl-0405 

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 

04/05/06 

-9-
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QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1399 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 040506NH3 

Std Resp Std 

Analyte 1 1 2 

Ammonia-N 0 . 10 160 1.0 

Comments: 

ET060420-1' ; 5D-Pl399- W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date : 04/05/06 1500 

Concentration Units : mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

103 10.0 51 . 0 100 -8 . 2 

FORM I I GEN CHEM 

Resp 

7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl399 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350 . 3 Initial Calibration Date : 04/05/06 1500 

Instrument Name: NONE Concentration Units: mg/L 

I nitial Calibration ID: 040506NH3 

Curve 

Analyte Type r Q 

Arnmonia-N LNR 0.9994 

Comments: 

BT060420- 1' : 50 - Pl399•W 
FORM II (Part 2) GEN CHEM 



· 2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1399 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 040506NH3 

Analyte 

Ammonia-N 

Comments: 

ET060420·14 : 50-Fl399·W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0405 

Concentration Units:mg/L 

Expected Found %D 

10 9.93 -0.7 

FORM II-B GEN CHEM 

Q 

-



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1399 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 040506NH3 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 040506NH3 

Concentration Units: rng/L 

CCV #1 IDrCVl-0405 CCV #2 ID:CV2-0405 CCV #3 ID:CV3-0405 

1\nalyte Expected Found in Q Expected Found %D Q Expected 

Alranonia- N 1 1.06 5 . 8 10 9.03 -9.7 10 

Comments: 

ETD60•20-1, , so-n399-w FORM II-A GEN CHEM 

Found tD Q 

8.73 -12.7 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No. : Fl399 

Analysis Method: E350 . 3 

Initial Cal ID: 040506NH3 

Matrix : (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1606 

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

09 

12 

BS1S0405 

JllJBB 

COMMENTS: 

CLIENT 
SAMPLE ID 

BTD60427-17: 06- 1!'1399-W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0405 04/05/06 1559 

F139901 04/05/06 1611 

FORM III GEN CHEM E350.3 

-15-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1399 

Analysis Method: E350.3 

Initial Cal ID: 040506NH3 

Matrix: (Soil/Water} SOIL 

Instrument: NONE 

Analyte 

Ammonia-N 

* Values outside of QC limits 

Comments: 

ET060'10- 14 , 50-Pll 99-W 

Expected 

200 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1559 

concentration Units: mg/kg 

QC Limits 
Found %R %R 

199 99 . 3 75-125 

FORM VII GEN CHEM 

Q 

E350 ..Jl 6-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1399 

Analysis Method: E350.3 

Instrument: NONE 

Analytical Lot ID: 040506NH3 

01 

01 

02 

03 

05 

06 

07 

09 

10 

12 

22 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

JllJBB 

CV3-0405 

COMMENTS : 

JST0604 27 • 16 , 29 • ?'1399 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

Fl'39901 

CV3-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1544 

04/05/06 1546 

04/05/06 1548 

04/05/06 1550 

04/05/06 1554 

04/05/06 1556 

04/05/06 1559 

04/05/06 1559 

04/05/06 1606 

04/05/06 1611 

04/05/06 1650 

FORM XIV GEN CHEM E350 :3l 7 -



• CH2MHILL • Applied Sclencts L,borato,y 

04/20/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

ET060420-U:5C>-FI J99-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: mg{kg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 

0.534 

.U:S 



ANIONS BY METHOD EPA300.0A 
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CASE NARRATIVE 
ANIONS 

Analytical Method: -=E=P'"""'A~3=00~.0'--------­

Lab Name: CH2M Hil.,L Applied Sciences Lab 

Batch No.: ~F=l3~9~9 ___________ _ 

Contract#.: ""'92=0'-"8'-'-4=2.""O~T~C'------------

Base/Command: =E=L=R~C=o=n=s~u=lt=in-g,__ ______ _ Prime Contractor.: ___________ _ 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: · 
None 

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M 
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. 

---:::7_:7 = , t _/. 
Reported by~ \ ~ ' Date: __ ~_-/_.:3_/c-_o_6' ____ _ 

Reviewed by: =:=:?ft:' JA/4 ✓½ Date: __ ;;,_.--..,..,/4~/4'-'o'-'-j;,,=--------

AFCEE FORM 1-1 -20-



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984-48-8 

14797 - 55 - 8 

14797-65-0 

14808-79-8 

SDG No.: Fl399 

Matrix: SOIL 

% Moisture: 2 

Analyte 

Chloride 

Fluoride 

Nitrate- N 

Nitrite- N 

sulfate 

YL060508 - U , 19- Fll99 - W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0589 

0.0526 

0 . 0455 

0 . 0435 

0.0781 

Field Sample ID: 

J11Jl58 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F139901 

Date Received: 03/22/06 

Sample Analysis 
PQL Result Q Units DF Amount Method 

0.485 3 . 37 mg/kg l 5.264 G E300 . 0A 

0.485 0.485 u mg/kg 1 5 . 264 G E300 . 0A 

0.485 2 . 52 mg/kg l 5.264 G E300 . 0A 

0 . 485 0.792 irg/kg 1 5.264 G E300 . 0A 

0 . 485 8.44 mg/kg l 5.264 G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

03/28/06 

03/28/06 

03/28/06 

03/28/06 

03/28/06 

-22-



CAS No. 

16887-00-6 

16984 - 48-8 

14797 - 55-8 

14797-65-0 

14808- 79-8 

SOO No.: F1399 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite- N 

Sulfate 

Y1.O6O5O5-O9 , 03-Pl399-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.0607 0.500 0.500 

0.0543 0.500 0.500 

0.0469 0.500 0 . 500 

0 . 0449 o.soo 0.500 

0.0806 0.500 0.500 

• 

FORM I GEN CHEM 

Field Sample ID: 

SBl-0328 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0328 

Date Received: I I 

Sample Analysis 

Q Units DF .Amount ·Method 

u mg/kg 1 5 G E300,0A 

u mg/kg 1 5 G E30P.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 

Date 
Analyzed 

03/28/06 

03/28/06 

03/28/06 

03/28/06 

03/28/06 

-23-



QC DATA SUMMARY 
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GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl399 

Analys i s Method: 8300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Std Resp Std 

Analyte 1 1 2 

Chloride 0 . 020 0 . 0032 0 . 050 

Fluoride 

Ni trate-N 0 . 020 0.0059 0 . 050 

Nitrite-N 0 . 020 0 . 0067 0.050 

Sulfate 0.060 o. 0065 0 . 15 

Comments: 

YL0 60504 -ll : ll-1'1399 - W 

Lab Name : CH2M HILL/LAB/CVO 

In i t i al Calibration Date: 0 1 /30/06 1 8:27 

Concentration Units: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

0.0041 0.10 0.023 0 . 50 0 . 050 1.0 0 . 11 5 . 0 0 . 67 10.0 

0 . 10 0.0085 0.50 0.046 1.0 0 . 13 5 . 0 0 . 85 10.0 

0.012 0 . 10 0 . 067 a.so 0 . 14 1.0 0 . 32 5.0 1. 8 10.0 

o. 012 0 . 10 0.050 0 . 50 0.10 1.0 0.25 5 . 0 1. 4 10.0 

0.014 0.30 0.059 1.5 0 .13 3.0 0.27 15.0 1.5 30 . 0 

FORM II GEN CHEM 

Resp 

7 

1 . 5 

1.8 

4 . 1 

3 . 0 

3 . 2 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA_ 

SDG No.: F1399 Lab Noone: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units: rng/L 

Initial Calibration ID: 300A-013006 

curve 

Analyte Type r Q 

Chloride LNR 0.9985 

Fluoride LNR 0 . 9988 

Nitrate-N LNR 0.9983 

Nitrite-N LNR 0.9988 

Sulfate LNR 0.9991 

Comments: 

YLD6D5D4 - 12 , 12-1'1399 - W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl399 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

. 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV- 0130 

Concentration Units:rng/L 

Expected Found %D 

5 5.06 1.2 

5 4.57 -8.6 

7.19 7.13 -0 . B 

1. 13 1.02 -9.4 

5 5.14 2.8 

YL060S04 - 12 : 12-F1399-W FORM II-B GEN CHEM 

Q 

-

i3~d.o 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No. : F1399 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 032806Ql 

Concentration Units: rng/L 

Initial Calibration ID: 300A-013006 

CCV #1 ID:CVl-0328 CCV #2 ID:CV2-0328 CCV #3 ID; 

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

Chloride 5 5 . 20 4.0 5 5.17 3.4 

Fluoride 5 5 . 47 9.3 5 5.50 10.0 

Nitrate-N 5 5.19 3.7 5 5.22 4 . 3 

Nitrite-N 5 5.15 3.0 5 5.08 1. 6 

Sulfate 15 16.1 7 . 1 15 15.6 4.3 

Comments: 

YL060504-12 :12-Fll99-W FORM II-A GEN CHEM 

Found %D Q 



3- WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

Field Sample ID: 

I SBl-0328 I 
SDG No.: F1399 Lab Name : CH2M HILL/LAB/CVO 

Analysis Method: E300.0A Lab Sample ID: SBl-0328 

Initial Cal ID: J00A-013006 Date Analyzed: 03/28/06 

Matrix: (Soil/Water) SOIL Time Analyzed: 1743 

Instrument: ICQ 

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

CLIENT LAB DATE TIME 
SAMPLE ID SAMPLE ID ANALYZED ANALYZED 

17 BS2S0328 BS2S0328 03/28/06 1704 

19 BS3S0328 BS3S0328 03/28/06 1724 

20 BS4S0328 BS4S0328 03/28/06 1733 

23 Jl1JB8 F13990l 03/28/06 1812 

COMMENTS: 

YL060S0,-12 , 15-PlJ ?~-w FORM III GEN CHEM 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.; Fl399 

Analysis Method: E300.0A 

Initial Cal . ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Comments: 

YL06050,-17 , 15-F1399 - W 

Expected 

50 

50 

50 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0328 

Date Analyzed: 03/28/06 

Time Analyzed: 1704 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

53.7 107 70-130 

54.2 108 70 - 130 

55.0 110 70-130 

FORM VII GEN CHEM 

Q 

-30 -
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : F1399 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ,!_£Q 

Analyte 

Nitrite -N 

* Values outs i de of QC limits 

Corranents: 

YL060504-17 : 15-P1399•K 

Expected 

11·,3 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID : BS3S0328 

Date Analyzed: 03/28/06 

Time Analyzed: 1724 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

11. 9 105 70-130 

FORM VII GEN CHEM 

Q 

-31-
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1399 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: .!f_Q 

Analyte 

Nitrate- N 

• Values outside of QC limits 

Comments: 

Y[.,Q60504 - 17 ! 15-Pl399- h' 

Expected 

71.9 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS4S0328 

Date Analyzed: 03/28/06 

Time Analyzed: 1733 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

78.9 110 70-130 

FORM VII GEN CHEM 

Q 

-32 -
E300.0 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

SDG No.: Fl399 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 300A-013006 

CLIENT 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

YLO605O4- l2 , l2•PlJ99·\of 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

ICV-0130 

ICV-0130 

ICV-0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 

FORM XIV GEN CHEM 
-33-

E300 . 0A 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No,: F1399 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 032806Ql 

15 

17 

19 

20 

21 

23 

28 

CVl-0328 

BS2S0328 

BS3S0328 

BS4S0328 

SBl-0328 

JllJBB 

CV2 - 0328 

COMMENTS: 

YL060504 - 12 : 12 - F1399-W_ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0328 

BS2S0328 

BS3S0328 

BS4S0328 

SBl-0328 

Fl39901 

CV2-0328 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

03/28/06 1635 

03/28/06 1704 

03/28/06 1724 

03/28/06 1733 

03/28/06 1743 

03/28/06 1812 

03/29/06 1049 

FORM XIV GEN CHEM 
-34-

E300.0A 



• CH2MHILL • AppliM Sc/mus ubomory 

05/08/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 
· Analyte Date 

Nitrate 11/01/05 

Nitrite-N 11/01/05 

Sulfate 1 l/01/05 

Chloride 11/01/05 

Fluoride 11/02/05 

Amt. 

Spiked 
0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

I 2 3 4 5 
0.225 0.250 0.215 0.240 0.245 

0.230 0.270 0.270 0.260 0.270 

0.790 0.735 0.730 0.795 0.775 

0.315 0.315 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

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

Instrument ID: ICO 

Concentration Units: mglkg 

Std. 

6 7 8 Dev. 

0.225 0.255 0.0149 

0.260 0.265 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 

--
J:.J 



. PERCENT MOISTURE 
ASTMD2216 

- 36 -



CAS No. 

MOISTURE 

SDG No.: F1399 

Matrix: SOIL 

Analyte 

Moisture 

" ---

l!T060420- 13 , 10-Fl399-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 1.65 

Field Sample ID: 

JllJ138 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F139901 

Date Received: 03/22/06 

Sample Analysis 
Q Units OF Ainount Method 

'ii 1 9.691 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

04/07/06 

-37-



--... 

PARTICLE SIZE 
METHOD422 

-38-



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KM 04/19/2006 

Lab J.D. 

F139901 

cl, CH2MH/ll 
1.D Applied Sciences Group 

I 

Client 
J.D. 

J11JB8 

' 

Sieve 
# 

8 
16 
30 
50 
100 
200 
pan 
total 

Sieve Size 
(um) 

2362 
1180 
600 
500 
147 
75 

Weight 
Sieve Size Retained 

(mm) (g) 

2.362 0.20 

1.180 33.00 
0.600 84.70 
0.500 136.80 
0.147 159.40 
0.075 63.50 

21.00 
498.6 

Weight 
Retained 

(%) 

0.04 
6.62 
16.99 
27.44 
31.97 
12.74 
4.21 

Cumulative 
Coarser 

(%) 

0.04 
6.66 

23 .65 
51.08 
83.05 
95 .79 
100.00 

Cumulative 
Finer 
(%) 

99.96 
93.34 
76.35 
48.92 
16.95 
4.21 
0.00 

2300 NW Walnlft Blvd. Corvall/t OR 97JJ0.3538 
P.O. Box 428, Co,va/1/s, OR ~lJJF-!!428 

Tsl54l.752.427J Fax54J.7S1.0276 

------- -



pH 
METHOD SW9045C 

-40-



pH 

CAS No. 

SDG No. : Fl399 

Matrix: SOIL 

t Moisture: 2 

Analyte 

pH 

ET060420-l3 : 29-Fl399-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0 . 00 7.02 

Field Sample ID: 

Jl.1.JBB 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl39901 

Date Received: 03/22/06 

Sample Analysis 
Q units DF Amount Method 

pH 1 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

04/07/06 

-41-



TKN 
METHOD EPA 351.4 

-42-



CASE NARRATIVE 
TKN 

Analytical Method: ~E=P~A~ 35~1~.4~------­

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

Il. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: ::...F.::..:13::..::9=9 ________ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

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

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

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

F. Analytical Exeeptions: 
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 hardeopy data pafkage has been authorized by the Laboratory Manager or designee, as verified 
by the following signature. · 

Reported by:_~-<~JJ;A~~---~4Y-+--0-+-. - Date: __ LJ ~/ 2_&_/_o...,....(?_ 

Date:_4.,._/1..&--=+-/oi,"-""-----
7, I, 

-43-



SAMPLE DATA 
SUMMARY 

-44-



CAS No. 

7727- 37-9 

SDG No.: F1399 

Matrix: SOIL 

% Moisture: 2 

Analyte 

Total Kjeldahl Nitrogen 

BTO60417-16 , 18-!'1399- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 52.5 

PQL Result 

192 1090 

Field Sample ID: 

Jl1JB8 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F139901 

Date Received: 03/22/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.5304 G E351. 4 

FORM I GEN CHEM 

Date 
Analyzed 

04/05/06 

-45-



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727- 37-9 

SDG No.: Fl399 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl·Nitrogen as N 

ETD604l 7-l6,18-Fl399-lf 

MDL 

27.3 

PQL Result 

100 43.9 

Field Sample ID: 

SB1-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

04/05/06 

-46-



QC .DATA 
SUMMARY 

-47-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1399 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Initial Calibration Date: 04/05/06 1800 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 040506TKN 

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

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

Total Kjeldahl Nitrogen 2 . 0 159 20.0 105 200 51.9 2000 -6 . 7 

( 

Corranents: 

BT0604l 7-16 : 18-1'1399-li FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1399 Lab Naine: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Initial Calibration Date: 04/05/06 1800 

Instrument Naine: NONE Concentration Units: mg/L 

Initial Calibration ID: 040506TKN 

curve 

Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0.9995 

Co!TUl\ents: 

E."1'060417-16 : 18 - Pl399 - W 
FORM II (Part 2) GEN CHEM 

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



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl399 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 040506TKN 

Analyte 

Total Kjeldahl Nitrogen as 

comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0405 

Concentration Units:mg/L 

Expected Found %D 

N 13 .6 14.8 9.0 

ET060'17-16 : 18-1'1399- W 
FORM II- B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SOG No.: F1399 

Analysis Method : E351.4 

Instrument Name: NONE 

Initial Calibration ID: 040506TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 040506TKN 

Concentration Units: mg/L 

CCV #1 ID!CVl-0405 CCV #2 ID:CV2-0405 CCV #3 ID:CV3-0405 

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

Kjeldahl Nitrogen as N 20 20.1 0.3 200 182 - 8.8 20 

Comments: 

\ 

ET060417-l6 : 18-1'1399-W FORM II -A GEN CHEM 

Found %D Q 

19.6 -1.8 

. 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No . : F1399 

Analysis Method: E351.4 

Initial Cal ID: 040506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1906 

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

05 

08 

BS1S0405 

Jl1JB8 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET060417-16 , 18 - Fll,,-W 

LAB 
SAMPLE ID 

BS1S0405 

Fl39901 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1904 

04/05/06 1914 

. 

E351.4 

- 52 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl399 

Analysis Method: E351.4 

Initial Cal ID: 040506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

rT060417 • 1 6 : 18•Pl399-W 

Expected 

680 

. 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1904 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

741 109 75 - 125 

FORM VII GEN CHEM 

Q 

E351 :-03-



SDG No . ; F1399 

Analysis Method: E351.4 

Instrument: NONE 

14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

Analytical Lot ID: 040506TKNprobe 

01 

01 

02 

03 

05 

06 

07 

09 

10 

12 

22 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

JllJBS 

CV3-0405 

COMMENTS: 

ET060427-17, 02-F1399-W 

CLIENT 
SAMPLE ID 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL 1 04/05/06 1850 

LEVEL 2 04/05/06 1852 

LEVEL 3 04~05/06 1854 

LEVEL 4 04/05/06 1856 

CVl-0405 04/05/06 1858 

CV2-0405 04/05/06 1900 

ICV-0405 04/05/06 1902 

BS1S0405 04/05/06 1904 

SBl-0405 04/05/06 1906 

F139901 04/05/06 1914 

CV3-0405 04/05/06 1955 

FORM XIV GEN CHEM E351-:-~ 4 -



• CH2MHILL • Applied S<itncos ubor1lory 

04/17/06 

Analytical Method: E35 l .4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

ETD601/7-/6: 18-FI J99-W 

Amt. 

Spiked 

100 

MDL Study Report 

Replicates 

1 2 3 4 5 

168 154 161 147 

. . 

-

152 

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

InstrumentID:NONE 

Concentration Units: mg{kg 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 

27.3 

--
:.J:.J 



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

TOTAL ORGANIC CARBON 
BY ASTME777 

-56 -



CASE NARRATIVE 
TOCSOJLS 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 

Batch No.:F "'-"-1"'"'39"""9"---------­

Contract #.: 920842.OTC 

Prime Contractor.: ________ _ 

Sample was originally run within holding time but the electronic file that contained the sample weight could 
not be found. The reported sample was run outside of holding time. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

D. Laboratory Control Spike(LCS} 
All acceptanf:e criteria were met. 

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

F . Analytical Exceptions: 
All acceptance criteria were met. 

ill. Sampling Equipment: 
None. 

IV. Docwnentation Exceptions: 
None 

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

Reported by: ~ 
I 

Reviewed by:~ ~ 

Date:._....:...1/_--=2>:-=--_·-a_~ ___ _ 

Date :.__,o/<-.,e. ~--=-,,..../4""""':JZ.,_..., __ _ 

-57 -



SAMPLE DATA 
SUMMARY 

-58-



CAS No. 

TOC 

SDG No.: Fl399 

Matrix: SOIL 

% Moisture: O 

Analyte 

Total Organic Carbon 

A0060425 - 09 : 38- Pl399- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

113 

PQL Result 

324 16300 

Field Sample ID: 

Jl1JB8 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl39901 

Date Received: 03/22/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0 . 3087 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

04/24/06 

-59-



CAS No. 

TOC 

SDG No.: Fl399 

Matrix: SOIL 

i Moisture: 0 

Analyte 

Total Organic Carbon 

l\D060'25-09: 38-Pl399- ll 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

100 100 

Field Sample ID: 

SBl-0424 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0424 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

04/24/06 

-60-



,,. 

QC DATA 
SUMMARY 

-61-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl399 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: TOC Skalar Concentration Units: mg/Kg 

Initial Calibration ID: 101405S1 

Std Resp Std Resp Std Res!? 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 

Comments: 

A.0060425- 09: J8-Pl399- W FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl399 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Analyte 

Total Organic Carbon 

. 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibrat ion Date : 10/14/05 11:48 

Concentration Units: mg/Kg 

curve 

Type r Q 

LNR 0.9997 

AD060425 - 09 , 38 - Pl 399-W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl399 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

Comments: 

AD060425-09 , 38-Fl399-W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-1014 

Concentration Units: mg/kg 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 



Total 

2A- WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1399 

Analysis Method: AST?1 E777 

I nstrument Name : TOC Skalar 

Initial Calibration ID: 101405S1 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 042406TOCS 

Concentration Units : mg/kg 

CCV #1 ID:CVl-0424 CCV #2 ID:CV2-0424 CCV #3 ID: 

Analyte Expected Found %D Q Expected Found %D o · Expected 

Organic Carbon 4000 3970 -0 .7 4000 3880 -3. 0 

Comments: 

AD06042S-09 , 38-Pll99-W FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl399 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water} SOIL 

Instrument : TOC Skalar 

Field Sample ID: 

SBl-0424 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0424 

Date Analyzed: 04/24/06 

Time Analyzed: 1551 

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

02 

04 

BS1S0424 

J11JB8 

COMMENTS _: 

CLIENT 
SAMPLE ID 

AD060425-09 , 38 - Fl399-W 

LAB 
SAMPLE ID 

BS1S0424 

F139901 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/24/06 1541 

04/24/06 1600 

ASTM E777 
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7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : Fl399 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

.Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

ADO60425 - O9 , 38-Fl399-II 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0424 

Date Analyzed: 04/24/06 

Time Analyzed: 1541 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

9420 107 75-125 

FORM VII GEN CHEM 

Q 

ASTM E7776 7 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1399 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

05 

06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

ADD6D425-D, , 38- Fl399 - W 

CLIENT 
SAMPLE ID 

LAB 

SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

10/14/05 1148 

10/14/05 1158 

10/14/05 1208 

10/14/05 1218 

10/14/05 1228 

10/14/05 1252 
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GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1399 

Analysis Method: ASTM E777 

Instrument : TOC Skalar 

Analytical Lot ID: 042406TOCS 

01 

02 

03 

04 

12 

CVl-0424 

BS1S0424 

SBl-042 4 

JllJB8 

CV2 - 0424 

COMMENTS : 

AD060425- 09 ; 38- Pll99- W 

CLIENT 
SAMPLE ID 

LAB 

SAMPLE ID 

CVl-0424 

BS1S0424 

SBl-0424 

Fl39901 

CV2 - 0424 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANM.YZED ANALYZED 

04/24/06 1531 

04/24/06 1541 

04/24/06 1551 
' 04/24/06 1600 

04/24/06 1754 

- 69 -
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• CH2MHILL • Applifd S<ltt1ctJ La~ratory 

04/25/06 

Analytical Method: ASTM E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

AD06CU2S-09:34-FIJ9SI-IY 

Amt. 

Spiked l 

140 

MDL Study Report 

Replicates 

2 3 4 5 
31.0 14 .4 8.89 29.4 32.4 

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

Instrument ID: TOC Skalar 

Concentration Units: .m.gLkg 

Std. 

6 7 8 Dev. 

27.1 6.37 l 1.1 

MDL 

35.0 

/ 11 
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 !Page l of l 

ieolleclor 
ST AN KOVICH, M. 

Co1DDanv Contaet 
JOAN KESSNER 

Tclcohonc No. 
375-4688 

Pro.lcct Coordinator 
KESSNER,JH Price Code SL 

Air Quality 0 

Data Turnaround 

IProiecl Desienation Samollne Location 
L00-K RIPARIAN #5 

SAFNo. 
RC-051 

45 Days 
l 00 & 300 Area Component of lhe RCBRA • Incremental So 

Ice Cl.lest No. 

Sh.inned To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS{REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EL-1596 

OITsite Prooertv No. 
A86Bl51 'tP-1!. 3·u,, --o 0 

Prcscrva tion 

Type of Container 

Use page 3 for original //late rial ro Con•allis for MIS preparatio11 and 
a!iq11oti11g, page 1 for radioa11alytical frac1iom to Eberli11e, & pa,:e 2 
for cltemical a11alytical Jracria11s lo Lionvill~. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Mal.Ii~• Sample Date Sample Time 

J11JBB SOIL ~-2\- 0~ 

l COA 
BESRAS6520 

/40loO3SO 

None None 

GIP PIG 

I I 

1000g 4000g 

See imn (I ) in Soil Plant 
Special Tu.licity 

lnstructiont. ASTM E1963: 
Soil Nc:1tuiode 

Tuxici1y 
ASiM lill72 

Method of Shioment 
GROUND TRANSPORT 

Bill of Ladine/Air Bill No. 

__ c_I_IA_IN_O_F_P_O_S_S_ES_SI_O_N ________ ;;:;;~S;;;ig~n/P~;ir;;;:in;;;;t;N:j;;am_es __________ ~SPECIAL INSTRUCTIONS 
Relinquished By/Removed Ft~'r DatcrTim: J;leeei,cd B)ISturcd In P Dote/Time 11,ese marks indicate !hot unless lincc1 out. onalytes lo be included wilh Stronlium-89,90 •· To1ol Sr 

t--=E:=-'~\ _"'2..=_"'-___.:..-,b_~~·tt\'-!...~-"-' ~....L.\_-r::__,:....:eo_Q··::..+-P_•«-r-_,__f,-.,/1'--'i-'":....:.ff_,_.::2-=.AJ::..:::.\~~b{-~..:.1..:{_/::,_ ___ --,1,,q:=; __ ,r_-1 !:•l~~s~r:i::· indicate lhnl this is n noa•analysis used 10 properly format COC form. 

Re!lll,q~'IJ!e4BylRJl!OO..YliJ''om _ D~"';:irrr:i-2z...-t::, '-' · n IS;;~.~-· .,,~~':/~ , ,0_,.Con1ac1JoanKessnerforanyqucstions. 
'-? v..J ,,, l~ J/17 M --Wr-- 11: 2;'} vl'll'ff..a...::JY,llJm/J JI rf/tl / .3J;lJ.1tl',;J 

. . I ~ 0 . .f /. , . "-· (/.. , '.i V {l)I Particle ~ (Dry Sieve) • 0422; Moistur;J>-'Comcnt - 02216; l'OC • 9060; pl!-(Soil) - 9045: 
Relmqu,shod By/Removed From Datcffonc Rccci11td By/Stored In Date, 1 une •.J !_.M'i11ogen by ~dahl - 351 .2: Anyxmia. 350.3; IC Anions • 300.0, J\:1cc111 Soll~s 

Rel inquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LADORA TORY Received By 

SECTION 

F~L SAMPLE Disposal Metl1od 
·:msPOSITION 

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

DnlefTirnc Received By/Stored In 

Dnlclfime Received By/Siorcd In 

DotefTirrc Received By/Stored In 

Dntclfime 

DatcfTime 

Date/Time 

Title Dme/Time 

Disposed By Dntc/Ti1rc 

- - - - --- - - - - - - - - - - --- · 

·:;, 

-I 

Matrix• 

S: S..I 
SE=Scd iftnl 

SO.SOiid 
Sl=Stud,e 
WcW.11c1 

0:o;1 
A=Air 
05:.DrumSulMb 

DL-Drum l.J4Urdl: 
T-=Turuc: 
Wf:Wipc 

i.al.J4"i~ 
V:VcCd:lllm 

X:Othn 



CH2MHILL 
•. . • Analytical SeNices 

Sample Receipt Record 

Batch Number: I fl.Jlr Date received: ""'l]:+'/:2::.....;_~l-'.voc..:&:::;__ ____ __, 

Client/Project fM/iri/ 
VERIFICATION OF SAMPLE CONDITIONS (verify all items)• HD:: Client Hand delivered Samples 

Observation YES NO 
Radiological Screening for AFCEE / 
Were custody seals intact and on the outside of the cooler? HD 

If yes, Where? Front Rear Lt Side Rt Side 

Type of packing material : Ice Blue Ice Bubble wrap HU 
Was the Chain of Custody inside the cooler? / 
Was the Chain of Custody properly filled out? / 
Were the sample containers in good condition? / 
Containers supplied by ASL? / 
Any sample with< 1/2 holding time remaining? If so contact LPM / 
Was there ice in the cooler? Enter temp. ;2~ C HD 
All VOCs free of air bubbles? /JI+ 
VERIFICATION OF SAMPLE PRESERVATION 

Other (specify) 

Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH 
NIA. 

No pH <2 <2 pH <2 pH >12 <2 <2 (solls/unpres) 

1 x' 
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 ,U;, _(~ LOGIN AND pH VERIFICATIONS PERFORMED BY 

/l/Jfa- ,;J/lld/1/Ji) 3/:xL/tJ~ //.·tfl) 
-r1 t j 

'-" oa1emme Dale/Time 

Rev 11 /05/2003-recptrcd.xls 
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VersionCo, LabName SDG 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 
4.00EPAC CHMC F1399 

FieldlD NativelD QAQCTyp, LRType 
J11 JBB J11JB8 N 
J11JB8 J11 JB8 N 
J11JB8 J11JB8 N 
J11JB8 J11JB8 N 
J11JB8 J11JB8 N 
J11JB8 J11 JBB N 
J11JB8 J11JB8 N 
J11 JB8 J11JB8 N 
J11JB8 J11JB8 N 
J11JB8 J11JB8 N 
BS1S0405 BS1S0405 BS 
BS1S0405 BS1S0405 BS 
BS1S0424 BS1S0424 BS 
BS2S0328 BS2S0328 BS 
BS2S0328 BS2S0328 BS 
BS2S0328 BS2S0328 BS 
BS3S0328 BS3S0328 BS 
BS4S0328 BS4S0328 BS 
SB1-0328 SB1-0328 LB 
SB1-0328 SB1-0328 LB 
SB1 -0328 SB1-0328 LB 
SB1-0328 SB1-0328 LB 
SB1-0328 SB1-0328 LB 
SB1-0405 SB1-0405 LB 
SB1 -0405 SB1-0405 LB 
SB1 -0424 SB1-0424 LB 

r 

\ 

Matrix LabSampl1 AnalysisM1 Extraction! SampleDa· Sample Tin ReceiveDa I 
SOIL F139901 ASTM E77 NONE 3/21/2006 16:00 3/22/2006 
SOIL F139901 E351.4 METHOD 3/21/2006 16:00 3/22/2006 
SOIL F139901 E350.3 METHOD 3/21/2006 16:00 3/22/2006 
SOIL F139901 E300.0A METHOD 3/21/2006 16:00 3/22/2006 
SOIL F139901 E300.0A METHOD 3/21/2006 16:00 3/22/2006 
SOIL F139901 E300.0A METHOD 3/21/2006 16:00 3/22/2006 
SOIL F139901 E300.0A METHOD 3/21/2006 16:00 3/22/2006 
SOIL F139901 E300.0A METHOD 3/21/2006 16:00 3/22/2006 
SOIL F139901 ASTM D22 NONE 3/21/2006 16:00 3/22/2006 
SOIL F139901 SW9045C METHOD 3/21/2006 16:00 3/22/2006 
SOIL BS1S0405 E350.3 METHOD 
SOIL BS 1 S0405 E351.4 METHOD 
SOIL BS1 S0424 ASTM E77 NONE 
SOIL BS2S0328 E300.0A METHOD 
SOIL BS2S0328 E300.0A METHOD 
SOIL BS2S0328 E300.0A METHOD 
SOIL BS3S0328 E300.0A METHOD 
SOIL BS4S0328 E300.0A METHOD 
SOIL SB1 -0328 E300.0A METHOD 
SOIL SB1-0328 E300.0A METHOD 
SOIL SB1-0328 E300.0A METHOD 
SOIL SB1-0328 E300.0A METHOD 
SOIL SB1-0328 E300.0A METHOD 
SOIL SB1-0405 E351.4 METHOD 
SOIL SB1-0405 E350.3 METHOD 
SOIL SB1-0424 ASTM E77 NONE 



ExpectedV Units Dilution MDL RL LabQualifi! Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual ~ 
MG/KG 1 113 324 N D 
MG/KG 1 51 .4 189 N D = 
MG/KG 1 1.05 3.95 N D 
MG/KG 1 0.0577 0.475 N D = 
MG/KG 1 0.0515 0.475 U N D u 
MG/KG 1 0.0446 0.475 N D 
MG/KG 1 0.0426 0.475 N D 
MG/KG 1 0.0766 0.475 N D = 
PERCENT 1 0 0 N D = 
PH UNITS 1 0 0 N D = 

200 MG/KG 1 0.534 2 N 99.3 75 125 D = 
680 MG/KG 1 27.3 100 N 109 75 125 D = 

8840 MG/KG 1 74.7 214 N 107 75 125 D = 
50 MG/KG 1 0.0607 0.5 N 53.7 70 130 D = 
50 MG/KG 1 0.0543 0.5 N 54.2 70 130 D 
50 MG/KG 1 0.0806 0.5 N 55 70 130 D 

11 .3 MG/KG 1 0.0449 0.5 N 52.5 70 130 D 
71 .9 MG/KG 1 0.0469 0.5 N 54.9 70 130 D 

0 MG/KG 1 0.0607 0.5 U N D u 
0 MG/KG 1 0.0543 0.5 U N D u 
0 MG/KG 1 0.0469 0.5 U N D u 
0 MG/KG 1 0.0449 0.5 U N D u 
0 MG/KG 1 0.0806 0.5 U N D u 
0 MG/KG 1 27.3 100 B N D J 
0 MG/KG 1 0.534 2 B N D J 
0 MG/KG 1 35 100 U N D u 
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INTRODUCTION 

CH2M HILL conducted acute screening bioassay tests using the nematode ( Caenorhabditis 
elegans) on soil samples provided by the ELR Consulting for the Washington Closure 
Hanford project. The tests were conducted from April 17 through 18, 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, AS1M E 2172-01 
(2001). 

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

• 
The water used to hydrate the control and test soils was 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 l 0 organisms pei: chamber. 

SAMPLE COLLECTION 

The soil samples were collected from March 21, 2006, through April 3, 2006. The samples 
were stored in the dark at 4°C until test solutions were prepared and tested. Chain of Custody 
for sample collection is provided in Appendix C. 
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SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

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

J11JB8 03/21/2006 100-K RIP ARIAN #5 BN1565-01 F1399 
Jl1JB7 03/26/2006 100-K RIP ARIAN #4 BN1565-02 F1421 

·J11JH5 03/28/2006 100-H RIP ARIAN #8 BN1565-03 F1438 
Jl llli8 04/03/2006 UPPER RIPARIAN #12 BN1565-04 F1470 
Jl llli4 04/03/2006 100-F RIP ARIAN #7 BN1565-05 F1471 

SAMPLE PREPARATION 

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33 
g dzy weight of soil was added to each test chamber. The soils were then hydrated to 40 
percent of the dzy 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. 

-4-



TEST INITIATION 

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

TEST TERMINATION 

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

TEST ACCEPTABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

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

DATA ANALYSIS 

The endpoints measured during the nematode test included survival over the 24 hour 
exposure period. The 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 te~ initiated on Apri] 17, 2006. 

Table2 
Caenorhabditis elegans Results 
Test initiated on April 17, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 90.0 96.7 
J11JB8 63.3 a 96.7 
Jl 1JB7 30.0 a 86.7 
J11JH5 50.0 . 93.3 
Jl1JH8 50.0 a 90.0 
J11JH4 70.0 3 96.7 

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 Jl 1JH5 
sample and a statistically significant reduction in survival in the Jl 1JB8, Jl 1JB7, Jl 1JH8, 
and Jl llli4 samples when compared to the control. · 

Test acceptability criteria was met with control survival of 90 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. 

-6-



REFERENCE TOXICANT TEST 

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

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

Species (test) LC .. n Control Chart Limits 
Caenorhabditis elegans (survival) 52.6 40.8 to 100.3 

CERTIF1CATION 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 following signa 

~/' 
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CffM HJ/1 TOXICITY TEST ORGANISM AND WATER QUALITY DATA 

Client __________ __;.W__;.as:..:hin::;;·::;;aagt""o:..:n::....::C..::.lo.;;..;s;.;ur~e..::.H.:can=fi..;.o..;.rd..,:__________ Test Initiation: Date '-1-17-~ Test Termination: Date £.{- 1 e- o'7 

Contact Technician _.;;f'"::.,..c,..:;k~.;,,$:,-ca.::,~------------------------------
Test Species/ID Caenorhabditis elegans / Nem O I I / 

/ / 

Sample Information Test ID# ID# ID# ID# 
Total Residual Ammonia Hardness Alkalinity Species NemOlr 

Sample ID Field Collected Chlorine (mg/1) NHrN mg/1 as mg/1 as Information Acute 

Number ID Date Time 
~ ~ 

R,,cer,ed / Dechlor. 
mg/1 CaC03 CaC03 Organism Age at 4 davs 

!:,ff tC<:S- cJl .J"11-ro8 5/l,.1//;C. - I - - - - Initiation - -
~.,-z_ Jl(JiJ7 3/l.~10, - - I - - - - Test Container Size 15 mm petri 

.-
«;h:j/<J( - I - - Test Volume 2.33 gdrywt. • .,? TIIJ/+..> - - -

-o-{ ,Sri J Ir.&, '-IIJ/u 4 - - I - - - - Feeding: Type none 

-..< Trt T ff<-( 1.(/)/or. - I - - - Amount -- -
I Aeration: Began none 

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

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source 

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

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

Dilution Water ID# rng/1 as mg/las pH 

CaC03 CaC03 

Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

,!., Dissolved Oxygen #2 pH #3 Conductivity #2 



ClfMH/UrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 
4-1'7-0<.o 

Client · Washington Closure Hanford Tech. 0 Hrs N"Cr 24 Hrs t,..J~ Beginning, Date ~ I b O (:z:, tJ,;s- Time C"i\ O 

Sample Description see below Time 0 Hrs O'} to 24 Hrs l o-z..es-- Ending, Date 1...f-t 9,- Ob Time l () "yS-

Test Specie Cae11orhabditis elegans ID#: Nern O I! 

Lab ID Soil pH Soil % Moisture Soil Temperature (°C) Comments: 
Ohr 24hr Ohr Ohr 24hr All test soils were dried during samoling orocess. 

Lab Control lr5 M N~ '"2.{) .7 ·2D,c Each test chamber has 2.33 g dry wt. soil + 0.93 ml Milli-O water ( 40% of srv wt.). 

BN1565-0l (o ,--, 0,3 l,O ,( io ~, Samples hydrated 7 days prior to test initiation. 

BN1565-02 f.a,7 (o.s 7.0,7 ~0.7 
BNl565-03 (o ,Cl Co, 5 -z..o .7 Jt)., 
BN1565-04 (p.°{ (p,(p ?,c.7 71)., 
BN1565-05 7,0 '9. (.p 7.,0.t 20:1 

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

Lab Control Artificial Soil A 3 BN1565-04 JltJH& A 12 0 

Lab Control Artificial Soil B 2 BN1565-04 JltJH& B 7 0 

Lab Control Artificial Soil C 18 BNIS65-04 JltJH8 C 16 0 

BN1565-0I JIIJB& A 4 BN1565-05 J11JH4 A 17 0 

BN1565-0l JllJB& B 14 BN1565-05 Jl 1JH4 B 15 0 

BN!565-0I JI lJB& C l BN1565-05 J11JH4 C 8 0 

BN1565-02 JI 1JB7 A 10 0 - 0 

BN1565-02 JI 1JB7 B 11 0 0 .. 
BNl565-02 Jl!JB7 C 9 0 . 0 

~Nl565-03 Jl1JH5 A 5 0 0 

Q3NI565-03 JllJHS B 13 0 0 
1BN1565-03 JltJHS C 6 0 0 

- - - - --- - -



ClfMH/11_ NEMATODE TOXICITY TEST SURVIVAL DATA 

Client WM½~:bro . Clo::.v-v-e. t\A~tll Yd Beginning, Date 4-17-<.Xo 
Sample Description J! · Lab ID#: B Ending, Date 1 ·If, -0<..;, 

Time Q"\10 
Time )oz..5 

Test Species: Caenorhabditis elegans ID#: Nern Q \\ 

Test Initiation: Tech: Tech: -~N~J"" ___ Time: 0 j,O Test Tennination: Tech: Tech: ---'N~--.,..~.__ __ Time: I()~ 

Start #alive total# Start # alive total# 
Chamber Count found found Chamber Count foWld found 

Number 0 24-hr 24hr Comments: Number 0 24hr 24hr Comments: 

I 10 7 f D 16 10 (IJ ~ 
2 10 ll~tj "'lf'1] 17 10 t 1D 
3 10 9 \0 18 10 9 10 
4 10 -:,.. jQ 19 IO 

5 10 8 ~/0 20 IO 

6 10 \n \D 21 10 

1 10 5 ID 22 10 

8 10 7 l']v'l 23 10 

9 IO --i. 8 ..,/ 24 10 
.,., 

8 10 10 ;:,, 25 10 

11 10 3 \0 26 10 

12 10 ~ q 27 IO 

13 10 \ ~ 28 10 
..... q 14 ' 10 7 29 10 

15 10 Co lO 30 10 

-11-



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 15-2936-4443 Test Type: 

Start Date: 17 Apr-06 09:10 AM Protocol: 

Ending Date: 18 Apr-06 10:25 AM Oil Water: 

Setup Date: 17 Apr-06 09:10 AM Brine: 

Sample No: 08-3887 -5702 Code: 

Sample Dale: 22 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 26d 9h Station: 

Comments: J11JB8 

Comparison Summary 

Analysis Endpoint NOEL 

04-9564-1835 % Survival < 100 

"/, Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Sedim 3 0.90000 

100 3 0.63333 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Sedim 0.90000 0.90000 

100 0.70000 0.50000 

000-092-101-1 

Nematode Survival 

ASTM E2172·01 (2001) 

BN1565-01 

Sediment 

Hanford 

LOEL ChV 

100 N/A 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.50000 0.70000 0.06667 

Rep3 

0.90000 

0.70000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:22 PM 

09-5002-9821IBN156501 ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSO Method 

11 .50% Equal Variance I Two-Sample 

so CV 

0.00000 0.00% 

0.11547 18.23% 

Analyst: ·y 
-12-

Approval: __ _ 



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 

Dilution Sediment 100 4.76008 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1598792 0.159879 1 

Error 0.0282244 0.007056 4 

Total 0.18810356 0.1669353 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4767834000 

Distribution Shapiro-Wilk W 0.81374 

Sample link Control Link 
09-5002-9821 09-5002-9821 

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: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:22 PM 

04-9564-1835/BN156501ce 

CH2M Hill I 
Version 

27 Apr-06 2:22 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 11.50% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision (0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Dilution Sedim 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 0.1 1879 

Graphics 

1.()-: 0.10-
I 

0.9-; • I 
I • • 
I 

0,0r 0.8 - - - - - - - - - - - Reject Null- I 

i it 
I 

0.7 

t 
I 

~ 
I 

::I 0.6 0.00 - - - - - - - •-- - ---- -+- -----------
Ill S3 i- 0.5 

0.• --0.05 

0.3 

0.2 --0.10-

0.1 • 
0.0 -0.1. 

0 100 ·l.5 ·1.0 --0.5 .0 0.5 1.0 1.5 

Cone-% Ranklts 

- 13-
000-092-101-1 CETI S™ v1.1 .2revf Analyst: Approval: __ _ 



CETIS Test Summary 
j Nematode 24 hour Acute test 

Test No: 09-1547-8539 Test Type: 

Start Date: 17 Apr-06 09:10 Al\1 Protocol: 

Ending Date: 18 Apr-06 10:25 AM DilWater: 

Setup Date: 17 Apr-06 09:10 AM Brine: 

Sample No: 13-4339-7398 Code: 

Sample Date: 27 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 21d 9h Station: 

Comments: J11JB7 

Comparison Summary 

Analysls Endpoint NOEL 

05-0227-4855 %Survival < 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 DIiution Sedim 3 0.90000 

100 3 0.30000 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Sedlm 0.90000 0.90000 

100 0.30000 0.30000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-02 

Sediment 

Hanford 

LOEL ChV 

100 N/A 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.30000 0.30000 0.00000 

Rep3 

0.90000 

0.30000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:24 PM 

02-2164-3682/BN156502ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 
Project: 

PMSD Method 

0.00% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.00000 0.00% 

• 

Analyst .3,.... 
-14-

Approval:. __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

%Suivlval Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Sediment 100 6.0E+07 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.6721566 0.672157 1 
Error 1.776E-15 4.44E-16 4 

Total 0.67215663 0.6721566 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance -Ratio F 4.00000 

Sample Link Control Link 
02-2164-3682 02-216~682 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0000 2.4E-08 

F Statistic P-Value 

151356 0.00000 

Critical P-Value 

199.00000 0.40000 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:24 PM 

0~227-4855/BN.156502ce 

CH2M Hill I 
Version 

27 Apr-06 2:24 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 0.00% 

Decision(0.05) 

Significant Effect 

Decision (0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Data Summary Original Data Transformed Data 

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

0 Dilution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.30000 0.30000 0.30000 0.00007 0.57964 0.57964 0.57964 0.00014 

Graphics 

I.Cr. 1.0-
I 
I 

0 .9-; - - - - - - ... - - - - - - - - - - - - - - - - - Reject Null- I 
I 

0.8 0.8 

1 0.7 .,, .!! ;~ 
~ 0.6 ., C 0.6 ii! ~~ 'if. o.s V 

0.4 o.+ 

0.3 • 
0.2 0.2-

0.1 

0.0 o.o - --
0 100 -1.5 •1.0 -0.5 0. 0.5 1.0 1.5 

Conc-0h R.anklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: __ er-__ 
-15-

Appmval: __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 06-8780-2302 Test Type: 

Start Date: 17 Apr-06 09:10 AM Protocol: 

Ending Date: 18 Apr-0610:25 AM Dil Water: 

Setup Date: 17 Apr-06 09:10 AM Brine: 

Sample No: 05-8445-0621 Code: 

Sample Date: 30 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 18d 9h Station: 

Comments: J11JH5 

Comparison Summary 

Analysis Endpoint NOEL 

09-2582-8113 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Sedim 3 0.90000 

100 3 0.50000 

•;. Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Sedim 0.90000 0.90000 

100 0.80000 0.10000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-03 

Sediment 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.10000 0.80000 0.20817 

Rep3 

0.90000 

0.60000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:27 PM 

04-8183-7543!BN156503ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

48.31% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.36056 72.11% 

Analyst: J.-
-16-

Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Sediment 100 2.04159 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.3416475 0.341646 1 
Error 0.3260625 0.082016 4 

Total 0.66990995 0.4238631 5 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5541636000 

Distribution Shapiro-Wilk W 0.87936 

Sample Link Control Link 

04-6163-7543 04-6183-7543 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0554 0.49849 

F Statistic P-Value 

4.17 " 0.11074 

Critical P-Value 

199.00000 0.00000 

0.26612 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:27 PM · 

09-2562-6113/BN156503ce 

CH2M Hill I 
Version 

27 Apr-06 2:27 PM CETISv1 .12 

Toxic Units ChV PMSD 

1 N/A 48.31% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 DiluUon Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.50000 0.10000 0.80000 0.36056 0.77166 0.32175 1.10715 0.40501 

Graphics 

U>-: O.• ; 
0.9' • 0.3 

I 
I 
I 

0.8 

I 
0.2 I 

I ]I I 
0.7 0.1 

I • I 

0.6 I 

" C I: -• - . - - - - - - -- - -Ill o,o - - - - - - -. - - - ---
~ 0.5 ~8 
0 -- ----- ------- -- ----_T _ .. - -0,1 

O.• 
-0.2 

0.3 

0.2 -0.3 

0.1 -0,4'. 

• 
0.0 -0,5 

0 100 -1,5 -1.0 -o.s . 00 o.s 1.0 1.5 

Cone-% Ranklts 

000-092-101-1 CETIS n.a v1 .1.2revl Analyst: f:1-
-17-

Approval: __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-5989-3435 Test Type: 

Start Date: 17 Apr-06 09:10AM Protocol: 

Ending Date: 18 Apr-06 10:25 AM Dil Water : 

Setup Date: 17 Apr-06 09:10AM Brine: 

Sample No: 11-4001-4512 Code: 

Sample Date: 04Apr-06 Material: 

Receive Date: Source: 

Sample Age: 13d 9h Station: 

Comments: J11JH8 

Comparison Summary 

Analysis Endpoint NOEL 

08-5808-3906 % Survival < 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dliulion Sedim 3 0.90000 

100 3 0.50000 

01. Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 DiluUon Sedim 0.90000 0.90000 

100 0.40000 0.50000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-04 

Sediment 

Hanford 

LOEL ChV 

100 N/A . 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.40000 0.60000 0.05774 

Rep3 

0.90000 

0.60000 

CETIS™ v1 .1 .2revl 

Report Date : 

Page 1 of 1 

27 Apr-06 2:29 PM 

04-2752-0189/BN156504ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

9.53% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.10000 20.00% 

-18-
Analyst: ~ Approval :. __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Sediment 100 7.97646 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.3224536 0.322454 1 

Error 0.0202725 0.005068 4 

Total 0.34272615 0.3275218 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3424558000 

Distribution Shapiro-Wilk W 0.82682 

Sample Link Control Link 

04-2752-0189 04-2752-0189 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0007 0.12392 

F Statistic P-Value 

63.62 0.00134 

Critical P-Value 

199.00000 0.00000 

0.1 0101 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:29 PM 

08-5808-3906/BN156504ce 

CH2M HIii I 
Version 

27 Apr-06 2:29 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 9.53% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decfsion(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Dilution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.50000 0.40000 0.60000 0.10000 0.78540 0.68472 0.88608 0.10068 

Graphics 

1.0-: 0.15- I 
I 

O.!>' • I 

0.10-
I • 0.6 I 

Reject NUU I 

1 it 
I 

0.7 
0.05 I 

~ I 

~ 
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t ~~ 
I 
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0.0 -0.1· 

0 100 · 1.5 ·l,0 -o.s o.o 0.5 LO 1,5 

Cone-% Rankits 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: ~ 
-19 -

Approval:. ___ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 18-1406-4313 Test Type: 

Start Date: 17 Apr-06 09:10 AM Protocol: 

Ending Date: 18 Apr-0610:25 AM DilWater: 

Setup Date: 17 Apr-06 09:10 AM Brine: 

Sample No: 04-3531-9532 Code: 

Sample Date: 04 Apr-06 Material: 

Receive Date: Source: 

Sample Age: 13d 9h Station: 

Comments: J11JH4 

Comparison Summary 

Analysis Endpoint NOEL 

05-2085-7438 % Survival < 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 DIiution Sedim 3 0.90000 

100 3 0.66667 

% Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Dilution Sedim 0.90000 0.90000 

100 0.70000 0.60000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001} 

BN1565-05 

Sediment 

Hanford 

LOEL ChV 
100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.60000 0.70000 0.03333 

Rep3 . 

0.90000 

0.70000 

CETIS™ v1.1 .2revl 

Report Date: 
Page 1 of 1 

27 Apr-06 2:30 PM 

12-6357-8957/BN156505ce Test Link: 

CH2M HIii I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

CUent: 

Project: 

PMSD Method 

5.45% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.05774 8.66% 

Analyst: 'k:::: Approval : __ _ 
-20-
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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 Angula r (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

DIiution Sediment 100 8.36269 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1286994 0.128699 1 

Error 0.0073611 0.001840 4 

Total 0.13606052 0.1305397 5 

ANOVA Assumptions 

Attribute Test Statistic . 

Variances Variance Ratio F 1243488000 

Disbibulion Shapiro-Wilk W 0.81374 

Sample Link Control Link 
12-6357-8957 12~357-8957 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0,0006 0.07467 

F Statistic P-Value 

69.93 0.00112 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:30 PM 

05-2085-7 438/BN 156505ce 

CH2M Hill I 
Version 

27 Apr-06 2:30 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 5.45% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

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 DIiution Sedim 3 0.90000 0.90000 0.90000 0.0001 5 1.24905 1.24905 1.24905 0.00016 

100 3 0.66667 0.60000 0.70000 0.05773 0.95613 0.88608 0.99116 0.06067 

Graphics 

u , 0.04 I 
I • • 

o.~ • I 

- - - - - - - - - - - - - - - - - - - - - Reject Null 0 .02 I 
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Conc-o/o Ranklts 

000-092-1 01-1 CETJSlll v1 .1 .2revl Analyst: ~ 
:.... 21 -

Approval: __ _ 



APPENDIXB 
REFERENCE TOXICANT DATA SHEETS 
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CHMHILL NEMATOD!!: TUX!ClTY TESTS URV l VAL lJATA 

Clicot _.,__A_/--'.'-'C'-----------------
Sample Description 

Test Species: 

Test Initiation: 

Start 
Chamber Count 

Number 0 

1 JO 

2 10 

3 10 

4 10 

5 IO 

6 10 

7 IO 

8 10 

9 ~ 
10 IO 

II 10 

12 10 

13 lO 

14 10 

15' 10 

Survival 

Cnmorhnbdiri.r eleea,ts ID!l:NcmODj 

Teen: Tech: ___,,h~) _J ___ Tirr.c: b 13 L) 

# ~live tolJI II 
found found 

24'hr 24hr Comments: 

'D ,a 
..., 

\D J.-, 

1- \0 

L 10 

ID \0 

lo l () 

3 lo 

\ \0 

Ii~ l i.t 

e \0 
(o lo 

"~9( 10 10 

0 ro 
ll) ID 
q {D 

Cusum Chart Limits 

Begin.,ing, Date '-l-~-O<a 
fadin~. DJlc "-/; Y- n( ..... · 

Time 0150 
Time O]i3b 

TcstTcnnination: Ttch: Tech: _.:....N_"'r ___ Time: dp'3~ 

Task Manager 

Project Manager --=------~~~----
QA Officer 

-23-



Cl{MH / [1fODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DAT A 

Client QA / QC 

Sample Description see below 

Test Speci, Cae11orlrnbditis elega11s 

Lab ID K-Medium pH 
0 hr 24 hr 

t,. c ·,r 
Lab Control s-. <i_;, . .Sc-:'l."' 

10 mg/L Cu ~-; .. '1 5, '5 

50 mg/LCu 5". ~ t.7.) 

100 mg/L Cu ,:,-, 2 r::i- . 7-
,xr .g {°)._ 

250 mg/L Cu 55'_,_, (i - \,. •' 

Lab ID Field ID 

Lab Control K-medium 

Lab Control K-medium 

Lab Control K-medium 

10 mg/L Cu 

10 mg/L Cu 

10 m /L Cu 

50mg/L Cu 

50mg/L Cu 

50 m /L Cu 

I 
100 mg/L Cu 

N JOO mg/LCu 
~ 

100 mg/LCu 

ID#: Nern(;{'/) 

% Moisture 
0 hr 

NA 

NA 

NA 

NA 

NA 

Chamber 
Re licate # 

A 12 

B 6 

C 9 

A 15 

B 14 

C 5 

A 10 

B II 

C 7 

A 3 

B 4 

C 8 

Tech. 

Time 

OHrs ('J ~-;-
0 Hrs 1_q3 ·.:-

Temperature (°C) 
0 hr 24 hr 

2.\ ,7 -,_ t ,-7 

2.l .c'i "2.. \.-1 

"L..\ , c1 l.L 7 

-Z..\ .9 ·2 '-· -1 

·2 C> \ \ () L'-.7 

Lab ID Field ID 

250mg/L Cu 

250mg/L Cu 

250 m LCu 

24 Hrs !--.'.l -·T 
24 Hrs C' ~::,, ::C· 

Comments: 

Re licate 

A 
B 

C 

Chamber 
# 

13 

2 

Beginning, Date 4-1··(J l, 
Ending, Date '-/ - 1-l - Ol.-, 

Lab JD Field JD 

Time c/i 3(_1 

Time Or, ·::,'-·, 

Re licate 
Chamber 

ti 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 07-1495-1310 Test Type : Nematode Survival 

Start Date: 03 Apr-06 09:30 AM Protocol: ASTM E2172-01 (2001) 

Ending Date: 04 Apr-06 08:30 AM Oil Water: 

Setup Date: 03 Apr-06 09:30 ~M Brine: 

Sample No: 09-6954-2135 Code: 18033-06 

Sample Date: 16 Jan-06 Material : Copper 

Receive Date: Source: Reference Toxicant 

Sample Age: 77d 9h Station: 

Comments: 250 mg/l Cu in K medium 

Point Esllmate Summary 

Analysis Endpoint % Effect Conc-µg/L 95¾ LCL 

11-1509-7834 % Survival 50 52.63094 38.6932 

¾ Survival Summary 

Conc-µglL Control Type Reps Mean Minimum Maximum SE 

0 Dilution Water 3 1.00000 1.00000 1.00000 0.00000 

10 3 0.96667 0.90000 1.00000 0.03333 

50 3 0.56667 0.30000 0.80000 0.14530 

100 3 0.16667 0.10000 0.20000 0.03333 

250 3 0.06667 0.00000 0.20000 0.06667 

% Survival Detail 

Conc-µg/L Control Type Rep1 Rep 2 Rep 3 

0 Dilution Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 1.00000 

50 0.80000 0.600D0 0.30000 

100 0.20000 0.200D0 0.10000 

250 0.00000 0.20000 0.00D00 

000-092-101 -1 CETIS1" v1.1.2revl 

Report Date: 

Test link: 

Duration: 23h 

Page 1 of 1 

04 Apr-06 11 :24 AM 

01 -8280-8779/rcea009 

CH2M Hill I 
Species : Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95% UCL Method 

68.37195 Linear Regression 

SD CV 
0.00000 0.00% 

0.05774 5.97% 

0.25166 44.41% 

0.05774 34.64% 

0.11547 173.21 

::.<;."-
Analyst; __ _ 

-25-
Approval : __ _ 



CETIS Analysis Detail 
j Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Normal [NED=A+B"log(X)J Control Threshold 

Regression Summary 

lters Log Likelihood Mu Sigma G 

4 -46.54554 0.24538 0.39332 0.09484 

Point Estimates 

¼ Effect Conc--pg/L 95•;. LCL 95o/'o UCL 

50 52.63094 38.6932 68.37195 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 

Slope 2.54243 0.3994823 1.759445 

Intercept 0.6238645 0.7404562 -0.8274295 

Residual Analysis 

Attribute Method Statistic 

Variances Bartlett 2.977855 

Distribution Shapiro-Wilk W 0.9184941 

Linear Regression: 

Report Date: 

Analysis: 

Page 1 of 2 

04 Apr-06 11 :24 AM 

11-1509-7834/rcea009 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 

01-8280-8779 01-8280-8779 04 Apr-0611 :24 AM CETISv1 .1.2 

Threshold Threshold Opt Reweighted Pooled Groups Het Corr 

0 Yes Yes No No 

Chi-Sq Crit ical P-Value Decision(0.05) 

15.56585 18.30704 0.11275 Non-Significant Heterogeneity 

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

3.325415 6.364 0.00008 Significant 

2.075159 0.843 0.41918 Not Significant 

Critical P-Value Declsion(0.05) 

7.81473 0.39505 Equal Variances 

0.27369 Normal DistribuUon 

Data Summary Calculated Varlate(A/B) 

Conc-µg/L Control Type Count Mean Minimum Maximum SE SD A B 

0 Dilution Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 31 31 

10 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30 

50 3 0.56667 0.30000 0.80000 0.05137 0.25166 17 30 

100 3 0.16667 0.10000 0.20000 0.01179 0.05774 5 30 

250 3 0.06667 0.00000 0.20000 0.02357 0.11547 2 30 

Data Detail 

Conc-µg/L Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep7 Rep8 Rep9 Rep 10 

0 Dilution Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 1.00000 

50 0.80000 0.60000 0.30000 

100 0.20000 0.20000 0.10000 

250 0.00000 0.20000 0.00000 

000-092-101-1 CETIS ™ v1 .1 .2revl Analyst:_ ,_,_,-._-_ Approval : _ _ -_2 6 -



CETIS Analysis Detail 
Graphics 

ii 
0.6 ,. 

'! 
:, o.s U) '-.. 
"!- 0.1 

' 0.3 --
0.2 \.. • • - -
0.1 -.... 

so 100 ISO 200 2SO 300 

Conc-pg/L 

• 

• 

o.s • • 

~o ------------------- --- - - ------
• 

-0.S • 
-1. • • 
-1.s . ..,_,~~,'i•;..,...~.,...,.....~~ ........ ~~-r-~~-.-~~,., 

0 so 100 150 200 250 300 

000-092-101-1 

ii 
:, 
"0 -~ 
~ 
"0 

il .c 
0, 
.; 
~ 

2. 

1. 

Linear Regression: 

Report Date: 

Analysis: 

Page 2 of 2 

04 Apr-0611 :24 AM 

11-1509-7834/rcea009 

/ 
• 

·I.5-t--•=-.~'--r---,------.--"""T-- .---, 
-2.0 -1.5 -1.0 -o.s 0.0 o.s 1.0 1.5 2.0 

Rankits 

2.S e 

• 

• • 
o.o - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

• 
-0.5 

• 
-1. • • 
•1 .Sl--'-,-=.,.,.-=T"T"••M>T> r1 Ml 1T>T> ~I ,n,T, ~,,...•,..,...,,~. M>njTT• =•™•n>TjT• .,, +~• I 
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%Survival 

CET!S™ v1.1.2revl Analyst: ·'. \~-- Approval: ___ -_2 7 -
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Washin~ton Closure Hanford 
1Collcclo1· 

STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 I P;iso l 111 J. 

l'roicct Dcsi1malion 
J 00 & 300 Arca Co111po11cnt or the RC BRA • lncremo:nlal So 

Ice Che.st No. 

Shinned To 
CH2MHILL 

Coinoanv Contact 
JOAN KESSNER 

Samoliul! Location 
l00-K RTPAR!AN #5 

Field Lol!l>ook No. 
EL-1596 

Telcvhone No. 
375-4688 

I COA 
BESRAS6520 

Offsite Prooert\l No. · 

Prniect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

P.-iccCodc 8L 

Air Quality l:J 

Method of Shiumcnl 
GROUND TRANSPORT 

Dill of Ladinl!IAir nm No. 

Da1,1 Turnarouud 

45 Days 

-Af)6t)-J-S·J--tR~ 3-11,;.-ot, /40603 'B'G 
- ----- ••--- -- --•• •- ---- •• - • - •••••• -••----'---~---'------';....-'c....,_-"-~--- --r'----= 'T---'------~----- ••----•-,-----,•- - -- • • • •-----

POSSillLE SAMPLE HAZARDS/REMARKS 

NON£ 

Special Ifanclling :\llcl/or Storage 
Uxc page 3for original 1110/1.!rial w Ct1ri•a//isj{1r MIS prt!pamtio11 a11d 
a/iq11mi11s. pagl.! I far r{({/ioa11al.wirnl f ral'tio11.r 10 Eb1.!rli11<', & page 2 
for r/11:miral cmnlyrirnl jraC'firm., 1r1 Lio111•ill.:-. 

Preservation 

Type of Container 

No. of Coutnincr(s) 

Volume 

N,,ne NtlllC 

GIP PIG 

J J 

1000g 4000g 

Sec ilt:m (I) in Soil Pl~n 
S1,cci:J/ Tv:ck-iay 

lnJ1ruc1i<,n, . ASTM E19Gl: 
SAr-fl'LE ANALYSIS s .. ;i Nclllll<..t< 

Sample No. Matrix• 

J11JB8 SOIL 

Sample Date 

~;;; -- 2. \ ·- C (c 

Snmple Time 

To.,idt'!' 
ASTM E.21~ 

. ...... . 
.. 

. .. :.:_·•i .. / .. ,:.., .; 

1--__ CI_-I_A_IN_O_F_I'_O_S_S_E_SS_IO_N _______ -~_S_i..c..g1_1'P_r_i_ut_N_:1_n_1es _ _ _ _ ______ -; SPECIAL INSTRUCTIONS 
• , Oa1 -rr;11,c R h dB• •Stoic f 111 D..itc/Timc Thes~ nurl:s i11dicr11~ ,hnl unless lined out. nnalyu:s. lo be inch1dcd wi 1.h Stromium. 89.90 •· Total Sr llcf,n()1u.,hcd JJy/Jlc:mov.:d r=rom - 1 ,e,c,e "C _.,. < '- " t ..--- I ' [ l' - \ D ..l-lA \ \ -r- ~ -~ r, • - · .,-"V J .. .i 1 , Li , { 1 '""'~---· )" nn, ysu r:ic ran. t:::: ~ "Z.. Cl-.. <2.. l II I iv , L. "Li'..) t-'~ / '+ IT !v·\ Vi • 1 .,, ~- n,esc marks indicate thnl this is n non-n11alysis used to propcrl)• fom,;11 COC form. 

Rc~quisl1cd lly/R~n9~r-n1111 _ 0 :1lc~:i•~g.- 2z. -,:;·•t~1,BY~!P.f/.1Jt./,.. ,. ,/1/"1 , Oatem{,c/ , / , /, l/~on1ac1 Joan Kessner for ~ny questions. 

'-f, Lt c>( £-t. _(/h ui1 TV{'~ 11 • -??.J IJ,,/'l!fl/ £,{::f'?ll)IJ,11 l Jr ft,{//.3;.J:J.ft? "ihl Pnrticlc'Si~c (O1ySicvc) . D422; Moisnn"C Co11tel1l. D2216:TOC- CJ060: pH (Soil) - 90J.~; 
,~1qui11dd ~.:1110,•cd From CJ D:,tefftmc Rccei~ d Dy/Slon:d In Daicfrtmc / /.:] ~lrogcn by Kjcldahl. JSl.2: Ammo,lio. 350.3: IC Anions. 300.0: Pacent Solids 
1, 'bmi 
R~uifocd B,/Rcmovcd Fro111 

Relinquished lly/Re mo,·ed f'rom 

Rc linquishl!d I3y/Rcmnvcc.l l":rom 

LADORATORY Receive,! lly 

SECTION 

FINAT, SAMPLE Disposal Method 

DI~SITION 

BHI-Ef:·011 (08/29/2005) 

Dati:/Ti11""C 

r>:1le/Ti1nc 

Oatr:fTimc 

Received By/Ston,d ht Date/Time 

Received Dy/Ston,d In Date/Time BtJJS65-ol 

Received By/S1on,d In D:ne/Time 

Title Dalc/firnc 

Disposed By 0 :1tc-/Ti11.: 

~ 11 .S, ,11 

S[: -.<:,-J1U 'lct 1I 

$0.1-S1.,,1J 
.SJa:StuJ1-c 
\\':iW-,:c1 

,\a,,1r 
OS=O,u:11 S11l1J,, 

OL-On1111 L•~u1111 
T:T1>11K 

\\ 'l~W•I'~ 
l:11:L1-fV1J 
\ ::& \'fi:~.ifU"!I 

XaOlhct 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 j Pa~• l of l 
'.:ollcclor Comoanv Contact Telephone No. Proicct Coordinator 

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround 

Proicct D esiimation Samolinl!: Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Arca Component o r the RC BRA - Incremental So 100-K RJPARIAN #4 

-' RC-051 

Ice Chest No. Field Loel>ook No. I COA Method of Sh.iomcnl 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shioucd To OfTsile Propertv No. Bill of L:tdi.111!/Air Dill No. 
CH2MHILL A06015I - -- - ·-·-· 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE. None t'fo1le' 
Presen•atlou 

Type of Container 
GIP PIG 

Special Handling ancVor Storage 
1 I 

U.H: page 3 jt,r original ma/eria/ lo .Corvalli,rfor MIS preparation and No. of Container(s) 
aliqrioling, page I for radioa11aly1ical Jroctium ro Eberline, & page 2 1000g 4000g 
.for rlri!miwl analylical frcwlirm.~ to Lion ville. Volume 

I Sec:: item ( l) in Soil Plant 
Spedol To.xio.:ity 

In.nructioru. ASTME196J: 
SAMPLE ANALYSIS St,il NcJ11.11ode 

TCl:i;icity 
ASTM E2 t72 

S,11nplc No. Matrix+ Sample Date Sample Time ~\:·. /j.:\~:;·:; 
.. ...... ·, -· r_/ ~~-.:=t;·_::./: >"tj.·.~ .. ;...~'!'",'.:, •. ·:· .. i_:._~;~~;/,\ : ~ . ' ... •·.·. ,• .. ., 

•. ,. 
.. , .~~;; :;: , . :~-~ :.::_. -~-· .. "·. "· 

,., 
·:.·- . ... , ·_-. ·: .. ~~L ' .. :: 

. . ,. 
'. • i, · .. 

J11J87 SOI L 3-2li---o(. 1½ · '3o ~ --
.. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix~ 

Refilljishcd By/Removed l'rom Datcm111c R<lee~rod-lrt-- Diiic7lmie • These m:irks indicate 1h.1t unless Lined cut, amlytes 10 be included wilh So-0n1i11m-S9,90 •· T01al Sr s-s .. ~, 

'E: l"Z.4_ ~-h ~\ --c ../; /J \OJL r (' .w... ., h..l, \,.\--; I l . 7 i\na1yii.s fmclion. SE• ScJutvm ,.., •- 1l1esc marks indicnle 1h.i< chis is a non-analysis nsed to properly fcnn.11 COC fern~ SO:;.Snhd 

Rlt!'ted ?.:Jr.If From 
oalc/l'i rrc 3 ·~ :z..1,-v ~lht~1~@rr1~7i Ii , C0n1act Joan Kess ner for any qucstio11S. Sl=SIL>IJi:c 

l q_ . ,. , L{J 1-_-11\ .t'J-... t I '. '3c • -, _ Yl _ ~ ,_7 Off: :J/', W :i: W:nct 

(I) Particle Site (Dry Sieve) - 0422; Moisture Conienl • D'.!216: TOC • 9060: pH (Soil) -9045: 0 =-011 

Relinqufshr.d By/Removed Froml / ba1erl'imc Rcccivfo By/S1ored i;; Da1effime A•A1r 
NiLrogen by Kjeldahl - 3Sl .2: Ammonia- 350.J; IC Anions• 300.0: Pcr::ent Solids os~on.rm~.JJ 

DUii Orum U4u1d1 

D:ue/Timc F l'-121 0 (- >0I ;z. T• T1u1tc 
Relinq uished By/Removed From D::tte/Tin~ Received By/S1orcd In Wh::\Vipc 

B.J /.)(,S- 0 ;}.... 
l.;:i:l,'-,lliJ 

VaV('~t111111,"" 

Relinquished By/Removed From Dnleffime Received By/Stored In Date/Time X:0111«-

Relinquished Dy/Removed f'root o~m:m nx: Received By/Slored In Datcmme Bo..kh -tf 1.. e_ u,?111 
LABORATORY Received Dy Tille 1 Da1~ffi111e 

SECTION 

FINAij SAMPLE Disposal Me~lOd Disposed By Datc/Tjn); 

DIS~ITION 
._.. 

BH1-Ea -011 (08/29/2005) 



--·--- ------
Washin~ton CJosurc Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-96 j 1•;,~c 1 or ). 

Collector Comu:mv Cont:ict Tel<iohonc No. Project Coordinator 
8L STANKOVICH , M. JOAN KESSNER 375-4688 KESSNER, JH l>rkc Code Dula Turn;1round 

Proiccl lksi!malion Samnlin2 Location SAFNo. Air Quality 0 45 Days 
I 00 & 300 Arca Component or 11,c RC URA• lncrcmcn1al So 100-H RIPARIAN #8 RC-051 

Ice Cl1cs1 No. field Lol!book No. I COA Method or Shiumcnl 
EL-15% BESRAS6520 GROUND TRANSPORT 

Shi,mccl To Offsitc Propcrl\' No. nm of Laclinl!/Ail· llill No. 
CH2MHIL.L - A0601Sl SEEOSPC ----···-··- -· --- - ··-- ·--···· - ··-·--·--- ·--- -- --------·-····· . . •-· ·· -- -- -------- ---~---... . -·• · -· --

POssrnu: SAMPLE HAZARDS/REMA RI<S 

NONE Nc,.lltc N(lllc 
Prcscr,.alion 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

U.H' page }Ji,r orisi11(1/ /ll{lleria/ JtJ Corn1/li.,)i11· MIS pn•fH1m1io11 mrd No. of Conlaincr(s) 
(1/iq11oti11s. pnge I Ji,r r rulinnualyriml Jrrw1ions ro Eh,•rli11e. & pnge 2 

Volu1nc 
woos 4000g 

fur f·/,t;min1/ c,11ul_,·tin1IJi ·cH 'livr1.,· ' " l.i1111i ·ilh·. 

SccilttnllJ in Soi! Plam 
Srcd:.d T1tXiL0ity 

SAMPLE ANALYSIS 
l l\.\ ll'\ICti<'11l.'-. ASTM El%.;: 

s,,il Ncl\Ull,Jc 

Tu~i,,_;1y 
ASTMID172 

s~mph: No. M~1rix"' Sample Date s~mplcTime . . 

J11JHS SOIL 3--z..~ -- -c: <:, ! (,_:··. cc ! I 

CHAIN OF POSSESSION Sign/Priul Names SPECIAL INSTRUCTIONS 

R~li11quishcd lly/Rcmovcd Fr!)m Dn1dTin-.: lltct:t:;t2 l~ \ \--\ ~ \ l 
0:11c/rim~ • n,csc m:11'ks indic.uc lh:11 unless lined 001, an:ilytes 10 be included wid, Su-0111iu111•8'l,9(1 - 'l'oi.,I Sr 

G: I \ ,.. rt bf tt·, f,._,\ ·•-\-:'.(_ j":> ~),._,I ., 

Rcli()q11isl1cd 0yKiovcd Froo, Datc/riorl: I\ : j(:_;' 
9.._ ~,-~l .£ I J:,f 7:::_ __ \ ,, \ ,..._,,-zc.1 - c'~·-· 

Roii,(q11ished Dy/llcmovccl 'r-ro111 ti 

R1.•linquisl1cd Oy/Rc1nov~cS Fror,1 

Rclinq11ishccl rJ)'nkmovcd From 

Rclinqnisl\cd 13ylllc1nowd From 

LAllORA TORY Ht:(!d,·t:cl By 

SECTION 

FINAL SAMPLE Dispos:11 Mc U,otl 

Dl/f POSITION 
..,.., 

BHl..,5E -011 (08129/2005) 
I 

/ Da1c/Ti111C' 

D:il~/fin-c 

D,udlin'<' 

lr.110/l"in'<· 

- ---;;-.-- ·-:::;- nno lysi• fr,ction. 

Rtet0>f,1Jl'!P:I.IIJ{, _ D;t.ii1h,); 
"'- These nmrks in<licul\! tlmt this is :1 non-:u1;1lysis \u:cd to properly fom1:Jt CO(' rm·m. 
Com:ict Joan Kc.nncr ror n11y question!. 

_ lu 'C-IUII :t1.!Yl2/!/'J( / , Ju; 
~'.I) P:i11iclc Size (Dry Sieve)• 0422; Mois1urc Content• 02~ 16: TOC • 9060; pl·l csu,IJ - 1J()45; 

lkcciv~(By/Stored Jn -.... I fl:ucrTimc ·r f!J( Nilroscn by Kjcldahl • ~51.2; /\mmoni~ - 350.J: IC /\rtiuns - J0O.0: Pcrcc111 .Soli,1> 
'· 

Rcceiv.:d !ly/Sto,-.:d ]11 l):1tc-fTi111~ 

~ 
F l'-f] .,;,•. J:<.>; .)_ 

~ 3 f.>tJ/%~-o3 Received lly/S1orcd ln D;ue/Time 

R<cciv.:d tly/Storcd 111 D~1</Timc 

Tille Dalcfl"im,· 

Disposed By l):lldl"imc 

Mau,,~ 

!\sS, ,n 

.Sf:~."l~,11111,:ol 
!\O•S..f.,.I 

S!•SluJr,· 
\\I• \V."" 
Oc.01: 
A•A,r 
ll:'ic.l>r"-" S. °'"'~ 
lll.al>,lt•11 l.l\(JJJ• 
Tr\"1,,"'. 
\\'l:.W,t'-" 
,.,., ..... ,,,1 

v. v .. ..-.. 1 .. 11,~, 

.x .. 0 111,1 

I 

l 

I 



r 

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 I P,,g~ l or ! 
ICollcctor Comoauv Contact Teleohone No. Proiect C oordinator 

STANKOVICH, M . JOAN KESSNER 375-4688 KESSNER. JH Price Code 8L Data Turnaround 

IPro icct D csienalion Sa m Dlinl! Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component o f the RC BRA - lne remen t~l So UPPER RIPARIAN #1 2 RC-051 

Ice Ches t No. J F ield Loebook No. I C OA Method of ShiDment 
EL-1596 BESRAS6520 G ROUND T RANSPORT 

Shloocd To Offs itc Proocrtv No. Bill ofLadinl!/Air Dill N o. 
CH2MHILL A06015 1 S EE OS PC ---·- - -

P O SSIBLE SAMP LE HAZARDS/REMARKS 

NONE Preservation 
None None 

T ype of Container 
GIP PIG 

Special Handling and/or S~orage 
Use page 3 for origi11al mall!rial lo Co111al/isfor MIS prepara1io11 and No. of Container(s) 

I I 

a/iq1wli11g. page I for radinn11aly1ical fml' lio11s In Eberline, & page 2 lOO0g 4000g 
for dremiccrl a11aly1ir"al Ji·a,•tifms / ti Uom•ille. Volume 

See ltc:m (I) in Soil Pfaut 
Sf'C<'illl TllXll..'i1y 

SAMP LE ANALYSIS 
Jn., tf'\k."tfons. ASTME1963; 

Soil Nt:1n.1.r0Je. 
TtlXit.:i ly 

ASTM E?1 72 

Sample No. Matri x • Sample Date Samp le T ime -r .. ::\:·_ .. ··: --~--~~\'\?!~ ... : \-: " · .. ,•. 

. .. :: .. . . .. ' ,:, .. . . ' 

J11 JH8 SOIL L-/ ,... ; --0 (,~ l (), : l./ c; l { -- I 

CHAIN O F POSSESSION Sign/Print Names SPECIAL INSTR UCTIONS Matrix ~ 

R~nquished -By/Rcmo~ Fr0Jll Dll~ in~ Rtrttzeiy 1-+:1 l Dnte/TinlC These m.irl:s indicate that unless lined om, nnalyics 10 be included wi1h SlronLimn-89,90 •· To1al Sr 
S-=S. •11 

1:::, T , z..a..ki,? _ f'-'\ . \ ~ PP t2. r-- --------+ analysis fr.,c1ion. 
S[:.cS.."lhr,wo l 

,.... A_ These m.1rl:s indicnte that ~,is is a non-onal ysis used to properly forma1 COC form. so .. Si~i., 

~(/,uish7d~cmovcd ~m DatdTin-.: ( () : -:XJ Received ~y/S/orcd In Dale/Time Contact Joan Kessner for any quesrions. Sl=Sh,d~~ 

11,/1 . : t.J...r I J"v!h '-l ·- 4 ·-o~, -6 -•7:;r . w . \V;\lrt 

'(I) Panidc Size (Dry Sieve) - D422; Moistu,~ Con1cn1 - D2216; TO(' - 9060; pll (Soil). 9045: o-o,t 
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