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INTRODUCTION 

CH2M lilLL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa 
sandbergii) on soil samples provided by the Ei.R 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, gennination, and growth phases of the test as 
prescribed by the ASTM protocol. 

CONTROL SOIL 

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

HYDRATION WATER 

The water used to initially hydrate the contro1 and test soils was MiIJi-Q equivalent de
ionized water. After initial hydration, all test chambers were watered with half strength 
Hoagland' s solution on an every other day basis. All hydration was accomplished via sub 
irrigation. 

TEST CONCENTRATIONS 

The concentration tested in the bluegrass tests was 100 percent test soil with control soil 
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with 
five replicate test chambers per concentration and 10 seeds planted per chamber. Following 
gennination, test chambers were thinned to a maximum five seedlings per replicate. 
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SAMPLE COLLECTION 

Individual soil samples used during the testing were collected between October 31, 2005, and 
December 6, 2005, for the SDG number BG1542 and March 21, 2006 through April 3, 2006, 
for SDG number BG1566. The samples were stored in the dark at 4°C until the initiation of 
the initiation of the tests. Chain of Custody for sample collection is provided in Appendix C. 

SAMPLE CROSS-REFERENCE TABLE 

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling 
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG 
numbers. The SDG 1542 samples were repeat tests from an earlier batch of tests due to a 
laboratory error on the test endpoint. 

Table 1 
Sample Cross-Reference 

Client ID Sample Sample Bluegrass test Analytical 
Date Location SDG LabSDG 

Jl0DW4A 10/3 L/'2005 600-131 BG1542-01A E2748 

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

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

J101J5A 11/28/2005 Riparin Low-Site #10 BG1542-08A E2897 
Downriver 100-D 

Jl1JB8 03/21/2006 100-K RIP ARIAN #5 BG1566-01 F1399 

J11JB7 03/26/2006 100-K RIP ARIAN #4 BG1566-02 F1421 

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

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

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

SAMPLE PREPARATION 

Test soils and control soil were dried 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 
genninated was recorded on days 12, 14, 16, 19, 21, and 23 . Gennination was detennined 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 genninated seeds had shoots removed to prevent 
overcrowding. These test chambers were thinned to five seedJings each. 

Soil pH was taken at test initiation and tennination 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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DATA ANALYSIS 

For each test chamber, the following endpoints were calculated: 

• 14 Day Post-Germination Survival(%) 

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

• Average Above Ground Shoot Mass (Wet) 

(Calculated as the total wet weight of the shoots divided by the number of 
seedlings 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 Jl0DV4 indicated a statistically significant reduction in average root 
length, average above ground shoot mass (wet), average above ground shoot mass (dry), 
average root mass (wet), average root mass (dry), average total mass (shoots + roots, wet), 
and average total mass (shoots+ roots, dry) when compared to the laboratory control. 

The results for sample Jl0DT8 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, and average root mass (wet) when compared to the 
laboratory control. 

The results for sample J101J5 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), average above 
ground shoot mass (dry), average root mass (wet), average total mass (shoots+ roots, wet), 
and average total mass (shoots + roots, dry) when compared to the laboratory control. 

The results for sample Jl0JB8 indicated a statistically significant reduction in average stem 
(shoot) height and average root length when compared to the laboratory control. 

The results for sample Jl0JB7 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), and average 
above ground shoot mass (dry) when compared to the laboratory control. 

The results for sample Jl0JH5 indicated no statistically significant reduction when compared 
to the laboratory control. 

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

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

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

Test No: 11-2434-8476 Test Type: Plant Chronic test 

Start Date: 08Apr-06 Protocol: ASTM E1963-02 (2002) 

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

Comments: repeat test BG1542-01A 

Sample No: 18-1426-8954 Code: B1542-01 

Sample Date: 31 Oct-05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 159d Oh Station: 

Comments: J10DW4, E274801 

Comparison Summary 

Analysls Endpoint NOEL LOEL ChV 

12-ti975-8433 % Germination 100 > 100 NIA 

04-S480-9468 AG Average Dry Wt. < 100 100 NIA 

02-0518-1717 AG Average Height < 100 100 NIA 

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

05-2651-8289 Root Average Ory Wl < 100 100 N/A 
00-9747-2708 Root Average Length < 100 100 N/A 
01-2129-3486 Root Average Wei WI. < 100 100 NIA 

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

06-1880-7248 Total Average Biomass Wet< 100 100 NIA 

000-092-101-1 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 
27.99% Wilcoxon Rank Sum Two-Sample 

30.89% Equal Variance t Two-Sample 

22.72% Equal Variance t Two-Sample 

30.51% Equal Variance t Two-Sample 

33.67% Equal Variance t Two-Sample 

25.28% Equal Variance t Two-Sample 

34.20% Equal Variance I Two-Sample 

31.34% Equal Variance t Two-Sample 

30.61% Equal Variance t Two-Sample 
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CETIS Test Summary 
•1. Germination Summary 

Conc-•J. 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 

Conc-o/e Control Type Reps Mean 
0 Artificial Soil/S 5 18.947 

100 5 13.02 

AG Average Wet Wt. Summary 

Cone-o/e Control Type Reps Mean 

0 ArtiHc:ial SoiUS 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 

Conc-o/. Control Type Reps Mean 
0 Artificial Soil/S 5 21 .227 

100 5 11 .487 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/5 5 36.878 

100 5 10.815 

Total Average Biomass Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/5 5 6.57761 

100 5 3.65694 

Total Average Biomass Wei Wt. Summary 

Cone-•/• Control Type Reps Mean 
0 Artificial Soil/S 5 66.484 
100 5 25.941 

000-092-101-1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 
0.60000 1.00000 0.08000 

Minimum Maximum SE 
2.05668 6.26333 0.75679 
2.03800 3.92800 0.32563 

Minimum Maximum SE 
15.2 27 2.2136 
10.8 15 0.6756 

Minimum Maximum SE 
12.833 36.826 4.3456 
10.206 . 22.05 2.1690 

Minimum Maximum SE 

0.64667 2.06331 0.25857 
0.66400 1.41399 0.13741 

Minimum Maximum SE 
13.333 29 2.546 
8.5 16.333 1.3592 

Minimum Maximum SE 

13.317 46.99 6.1616 
2.812 18.633 2.8356 

Minimum Maximum SE 

2.70335 8.32666 1.00853 
2.70200 5.34199 0.45998 

Minimum Maximum SE 

26.150 82.77 10.452 
18.338 34.293 3.2461 

CETIS'"" v1 .1.2revl 

SD 
0.21909 
0.17889 

SD 
1.69222 
0.72814 

SD 

4.9498 

1.5106 

SD 
9.717 
4.8501 

so 
0.57819 

o.3on1 

SD 

5.693 
3.0393 

SD 

13.TTB 
6.3406 

SD 

2.25514 
1.02854 

SD 
23.370 
7.2584 

Report Date: 

Test Link: 

CV 

26.08% 

20.33°.4 

CV 

34.11°4 
26.87% 

CV 
26.13% 

11.60% 

CV 

32.82o/o 
32.07% 

CV 

35.75% 
32.45% 

CV 

26.82% 

26.46% 

CV 

37.36% 
58.63% 

CV 

34.29% 
28.13°A, 

CV 

35.15°.4 
27.98% 

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

09-6405-28321B154201psA 
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CETIS Test Summary 
¾ Germination Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artllicial Soil/S 0.60000 1.00000 

100 0.60000 1.00000 

AG Average Dry Wt. Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Al1Jliclal SoiVS 2.05668 6.05200 

100 2.70001 2.58600 

AG Average Height Detail 

Cone-% Control Jype Rep 1 Rep2 

0 Artificial SoiVS 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 WI. Detail 

Conc-v. Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 0.99666 0.98800 

Root Average Length Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial SoiVS 13.3333 23.4 

100 16.3333 10.8 

Root Average Wei Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 13.3167 45.2540 

100 18.6333 15.6140 

Total Average Biomass Dry WI. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 2.70335 7.98000 

100 3.69666 3.57400 

Total Avenige Biomass Wei Wt. Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artifldal SoiVS 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 Rep5 

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 Reps 

29 20.4 

9.6 12.2 

Rep4 Reps 

46.99 42.488 

9.49799 2.81199 

Rep4 Reps 

8.32668 7.09000 

2.70200 5.34199 

Rep4 Rep5 

82.77 73.328 

19.704 24.882 

CETISTII v1 .1.2revl 

Report Date: 

Test Link: 

Analysl: b::: 

Page 3 of 3 
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09-6405-2832/B154201 psA 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 28.5 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 0.0048873 0.004887 1 

Error 0.4233652 0.052921 8 
Total 0.42825247 0.0578079 9 

ANOVA Assumptions 

Altrlbute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution 
0

Shapiro-Wilk W 0.76085 

Sample link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

100 >100 

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: 

Analysts: 

Page 1 of 9 

15 May-06 1:11 PM 

12-6975-8433/B154201psA 

CH2M Hill I 
Date Analyzed Version 
12 May-064:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 27.99% 

Daclslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 
Equal Variances 

Non-nonnal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial 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 2.58418 
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CETIS Analysis Detail 
[ Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Varianc:e t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•,{, Statistic Critical 

Artificial Soll/Sedi 100 2.73162 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 12.66181 12.66181 1 

Error 13.57522 1.696902 8 

Total 26.2370281 14.358715 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.40119 

Distribution Shapiro-WIik W 0.86077 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0129 1.53203 

F Statistic P-Value 
7.46 0.02578 

Crltlcal P-Value 

23.15450 0.13118 

0.07792 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :11 PM 

04-5480-9468/8154201psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.89% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data transfonned Data 

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

0 Altificial Sol 1/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 Transfonn 

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 

Comparisons: 

Report Data: 

Analysis: 

Data Analyzed 

Page 3 of 9 

15 May-061 :11 PM 

02-0518-1717/B154201p6A 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 22.72o/o 

Declslon(0.05) 

Significant Effect 

Declalon(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 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 Wei Wl Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.98135 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 524.166 524.166 1 

Error 471.7735 58.97168 8 

Total 995.939484 583.1377 9 

ANOVAA&sumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.01387 

Distribution Shapiro-Wilk W 0.85862 

Sample link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0088 9.03149 

F Statistic P-Value 
8.89 0.01756 

Critical P-Value 
23.15450 0.20694 

0.07350 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 1:11 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 

Decision(0.01) 
Equal Variances 

Normal Dlstribulfon 

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 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry WL Comparison 

Method All H Data Transform 

Equal Variance t TWC>Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•% Statistic Crltlcal 

Artificial Soil/Sedi 100 2.28867 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.122802 1.122802 1 

Error 1.714854 0.214357 8 

Total 2.83765602 1.3371589 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.54078 

Distribution Shapiro-Wilk W 0.89450 

Sample Link Control Unk 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0257 0.54451 

F Statistic P-Value 
5.24 0.05137 

Critical P.Value 
23.15450 0.24827 

0.19044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :11 PM 

05-2651-828918154201 psA 

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

0 Artlficial Soll/S 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t TWtrSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic CrlUcal 

Artificial Soll/Sedi 100 3.3748 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 237.169 237.169 1 

Error 166.5911 20.82389 8 

Total 403.760117 257.9929 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.50853 

Dlslrlbulion Shapiro-WIik W 0.96501 

Sample link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 5.36684 

F Statistic P-Value 

11 .39 0.00972 

Critical P-Value 

23.15450 0.25153 

0.84114 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-061 :11 PM 

00-9747-2708/8154201 psA 

CH2M Hill I 
Version 

12 May-OS 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 25.28% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(D.01) 

Equal Variances 

Normal Distr1butJon 

Data Summary Ortglnal Data Transformed Data 

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

0 ArtJflclal 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 Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Cr itical 

Arti ficial 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 

Attrlbu1e Test Statistic 

Variances Variance Ratio F 4.72166 

Distribution Shapiro-Wilk W 0.88147 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0025 12.6129 

F Statistic P-Value 

14.77 0.00493 

Crltlcal P-Value 

23.1 5450 0.16192 

0.07941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15May-06 1:11 PM 

01-2129-3486/8154201psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 34.20% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibullon 

Data Summary Original Data Transformed Data 

Cone-•.- Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 36.878 13.317 46.99 13.778 

100 5 10.81 5 2.812 18.633 6.3406 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dty Wt. Comparison 

Method Alt H Data Transform 

Equal Va riance t Two-Sample C>T Un transformed 

Group Comparisons 

Control VS Cone-% Statistic CrlUcal 

Artificial SoiUSedi 100 2.63486 1.85955 

ANOVATabla 

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 RaHo F 4.80730 

Distribution Shapiro-Wilk W 0.66949 

Sample Link Control Link 

0~ 05-2832 09-6405-2832 

Zeta NOEL LOEL 
<1 00 100 

P-Value MSD 

0.0150 2.06126 

F Statistic P-Valua 

6.94 0.02995 

Critical P-Value 

23.15450 0.15749 

0.09660 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 1:11 PM 

14-2157-1 016/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31 .34% 

Dacision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distr1butlon 

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 6.57761 2.70335 8.32666 2.25514 

100 5 3.65694 2.70200 5.34199 1.02854 
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysls Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-•/• Statistic Critical 

Artificial Soil/Sedi 100 3.70456 1.85955 

NI.OVA Table 

Source Sum of Squares Mean Square DF 

Between 4109.343 4109.343 1 
Erra 2395.457 299.4322 8 

Total 6504.80005 4408.7749 9 

NI.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.36698 

Distribution Shapiro-Wilk W 0.82350 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0030 20.3510 

F Statistic P-Value 

13.72 0.00600 

Critical P-Value 

23.15450 0.04371 

0.02793 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :11 PM 

06-1880-7248/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.61% 

Decision(0,05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0,01) 

Equal Variances 

Nonnal Dishibution 

Data Summary Orlglnal Data Transfonned 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 

Tostsmrto•: M · S · c)~ 
11\Mala•-- 15" 

0.y1,_o??__ Day23@.__ D.yO~ Oay12_.1::::_ OayX· t,l~ Oaytt__fil_ 0.y21-AJJ:_ u...~ o£P!:iN. Day_ --

Bioassav Lab ID: ,SJt( f'1k H:: 11'2 • O ~amllle No: ~ I ~ '1> V t.J 
# SMds garmNlld pH 

"<S' Emergence - .. , .... ~~ ,f 7-0AYS POST, 14-0AYS POST· 

CONC. REPI.ICA.Tli. 12dl'fl 14da)'I 11dwp ti dwp 21dwp 2ldwp ,~:;.. 11.RGENa! FlNAl - allar •ftof • laf •llor an., I dwpahar INITlAl 
(014dwpl'l>I'-

plonlng pl-.g planlir'v pr-,1no planllng pla,tng 
, .. ~, p11n1no1 10 pla,lng) 

Emao;o,q) 

A J. 2- ,.. 2. 2- '2- ') J 
Control B 0 2. "2., 3 -~ 3 3, 3 

j-.? C C> '2- "2., 3 ~ '?J .!J :J 1-,8 
D :i 3 ::!, 4 t.t Lf < 3 
! ' s- 5" + 1' ~ 7..ztS s 

1-Day• Past-cmorgonca: Sollldlvoly llw,- lo 5 SNdlno• tluve llt 5 111!111 nedHnosi o....fbe shool 111>poo,an01: 

I L~ lr ,,.,I f...:w-f:¥1.,,... I ~1.,ef:, r ""b &: R1pllcaleA 

Replalel 

Repo,, .. c 

RtpllcaleD 

RopllcaaE 

~Coclo: GcodlG) =doep--rv.llhno-. 8-(8)•-colorroi.t. • lt ••or~• ,ia,,11 ltaltl~ 8• alloola) . •Mod•• of pi.!,. (-o,...., "'1,1. r-llloO•~ •Sm•, lffllll pltoll 11~ ohooll) 

-..,si-!Heiltlt 

lrdvtdu•htlglllor..,,. _.,.. 
( 

I above ground) 

;, 1.,[1.>{- ~.J. "J7 

M .. uresr-1we1g111: 

Totalm .. otolnedlngo 

' 
, 

111S-lna 

1>...rfcataA h:t m"' 

.,_,,lcalaB ~(.,~m"' 

....,.1ca1ac 5'1 mm 

Rtollcat1ID Lf /a nvn 

....,.1catae s" rrm 

OeocribeRl<ll-

~A thikl, h) h,}~ ,, Sh:."wjy 
Rtpllcnl I 

-RDolungll: 

lndlvldu• lo,,gll, of \he lor-'raat 

,,,,.,_,.~ 

Moaure Raul Wotgnt 

Tolol m., ol ol raa11 rrom llseedi<lgl 

. 
2nl-lna 3n1s-- •lhSoed- 5th SNdlna 

J.'9 mm mm mm mm 

3q mot :;iq mm mm mm 

J> mm """ mm mm 

31 mo, ,~ 
""" mm mm 

37 mm ~"' nwn b'1 mm >2 mm 

..,, 
mm 

mm 

mm 

6-



Page 1 of 3 

CETI S Test Summary 
Report Date: 15 May-061 :17 PM 

Test Link: 02-2678-4041/B154202psA 

I Plant Chronic test CH2M Hill I 
Test No: 08-3212-6496 Test Type: Plant Chronic test Duration: 33d Oh 

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

Ending Date: 08 May-06 DilWater: Source: 

Setup Date: 05 Apr-0612:00 AM Brine: 

Comments: repeat test BG 1542-02A 

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

Sample Date: 08 Nov-05 Material: Soil Project: 

Receive Date: Source: Hanford 

Sample Age: 148d Oh Station: 

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

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

17-0101-0218 0.4 Germination 100 > 100 NIA 32.24°.4 Equal Variance t Two-Sample 

02-8316-6714 AG Average Dry Wt. < 100 100 NIA 29.97°.4 Equal Variance t Two-Sample 

05-6576-1716 AG Average Height 100 > 100 NIA 35.46% Equal Variance t Two-Sample 

05-5626-0548 AG Average Wei Wt < 100 100 NIA 27.53% WIicoxon Rank Sum Two-Sample 

08-8042-9922 Root Average Ory Wt. < 100 100 NIA 33.00% Equal Variance t Two-Sample 

11-7289-0458 Root Average Length < 100 100 NIA 27.18% Equal Variance t Two-Sample 

14-7987-0099 Root Average Wet Wt. < 100 100 NIA 33.13% Equal Variance t Two-Sample 

10-0039-0007 Total Average Biomass Dry < 100 100 NIA 29.82% Equal Variance I Two-Sample 

00-8511-1875 Total Average Biomass Wei < 100 100 N/A 30.15% Equal Variance I Two-Sample 

-27 -
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CETIS Test Summary 
•.4 Germination Summary 

Conc-o/o Control Type Reps Mean 

0 Artificial Soil/S 5 0.84000 

100 5 0.60000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiVS 5 4.96040 

100 5 1.86100 

M Average Height Summary 

Cone-% Control Type Reps Mean 

0 Artificial SolVS 5 18.947 

100 5 16.64 

AG Average Wet Wt. Summary 

Cone-•/4 Control Type Reps Mean 

0 Artificial SoiVS 5 29.605 

100 5 8.7955 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiVS 5 1.61720 

100 5 0.98446 

Root Average Length Summary 

Conc-•t. Control Type Reps Mean 

0 Artificial So11/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 

Cone•"• 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/5 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 
120687 2.52496 025756 

Minimum Maximum SE 

15.2 27 2.2136 
9.2 23 2.8555 

Minimum Maximum SE 

12.833 36.826 4.3456 
6.6434 9.95 0.5739 

Minimum Maximum SE 

0.64667 2.06331 0.25857 
0.57666 1.33667 0.12454 

Minimum Maximum SE 

13.333 29 2.546 
6.2 17 1.7733 

Minimum Maximum SE 
13.317 46.99 6.1616 
3.9433 16.46 2.2808 

Minimum Maximum SE 
2.70335 8.32666 1.00853 
1.78333 3.47495 0.30938 

Minimum Maximum SE 
26.150 82.77 10.452 

11.000 25.575 2.6359 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

Page 2 of 3 

15 May-061 :17 PM 
02-2678-4041 /B 154202psA 

SD CV 
0.21909 26.08% 
0.24495 40.82% 

SD CV 
1.69222 34.11% 
0.57593 30.95% 

SD CV 
4.9498 26.13% 
6.3852 38.37% 

SD CV 

9.717 32.82% 
1.2833 14.59% 

SD CV 
0.57819 35.75% 
0.27649 28.29% 

SD CV 

5.693 26.82% 
3.9653 36.81% 

SD CV 

13.778 37.36% 
5.1000 57.54% 

SD CV 

2.25514 34.29% 
0.69180 24.31% 

SD CV 
23.370 35.15% 
5.894 33.38'!(, 

-28-
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rap2 

0 Artlficlal Soll/S 0.60000 1.00000 

100 0.40000 0.60000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artiflclal Soll/S 2.05668 6.05200 

100 2.52496 1.38332 

AG Average Haight Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artiflcial Soil/5 20.3333 16.8 

100 23 18.3333 

AG Average Wet Wt. Detail 

Cone-"/• Control Type Rep 1 Rep2 

0 Artificial Soil/5 12.8333 36.8260 

100 9.94995 8.75332 

Root Average Dry Wt. Detail 

Conc•o/• Control Type Rep1 Rep2 

0 Artlficlal Soll/S 0.64667 1.92800 

100 0.94998 1.33667 

Root Average Length Detail 

Conc-0.4 Control Type Rep 1 Rap2 

0 Artiflclal Soll/S 13.3333 23.4 

100 17 9 

Root Average Wet Wl Detail 

Conc-o/. Control Type Rep 1 Rap2 

0 Artificial Soil/S 13.3167 45.2540 

100 10.0450 3.94334 

Total Average Biomass Dry Wt. Detail 

Conc•o/• Control Type Rep 1 Rep2 

0 Artificial Soil/5 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 

Rap3 Rep4 RepS 

1.00000 0.60000 1.00000 

0.40000 0.60000 1.00000 

Rap 3 Rap4 Raps 

5.26000 6.26333 5.17000 

2.34003 1.20667 1.85000 

Rep3 Rep4 Reps 

15.2 27 15.4 

22 10.6667 9.2 

Rep3 Rep4 Reps 

31 .748 35.78 30.84 

9.11502 6.64335 9.51602 

Rep3 Rep4 Raps 

1.52800 2.06331 1.92001 

1.11499 0.57666 0.94401 

Rep3 Rep4 Reps 

20 29 20.4 

11 10.6667 6.2 

Rep3 Rep4 Reps 

36.3420 46.99 42.488 
16.46 4.35667 9.51001 

Rep3 Rap4 Reps 
6,78801 8.32666 7.09000 

3.45502 1.78333 2.79401 

Rep3 Rep4 Raps 
68.0900 82.TT 73.328 

25.5750 11.0000 19.0260 

CETIS TM v1 . 1. 2revl 

Report Date: 

Test link: 

. 

Analyst: :J:r--

Page 3 of 3 

15 May-061 :17 PM 

02-26784041/8154202psA 
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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-•t. Statistic Critical 

Artificial Soll/Sedi 100 1.60156 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1745378 0.174538 1 

Error 0.5443657 0.068046 8 

Total 0.71890347 0.2425835 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.15127 

Dlstrlbulion Shapiro-Wilk W 0.89943 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0740 0.30679 

F Statistic P-Value 

2.57 0.14792 

Critical P-Value 

23.15450 0.89470 

0.21598 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 1:17 PM 

17-0101-0218/8154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 32.24% 

Declsfon(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 so Mean Minimum Maximum SD 

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

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

Endpoint Analysis Type 
AG Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control va Cone•"/• Statistic Critical 
Artificial Soil/Sedi 100 3.8771 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 24.01578 24.01578 1 

Error 12.78125 1.597656 8 

Total 36.7970295 25.613437 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.63338 

Distribution Shapiro-WIik W 0.85010 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

ZetafoEL 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 CETISv1.12 

Toxic Units ChV PMSD 
NIA 29.97% 

Declslon(O. 05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 0.63842 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 13.30178 13.30178 1 

Error 261 .0844 32.63556 8 

Total 274.38622 45.937333 9 

ANOV A Assumptions 

.Attribute Test - Statistic 

Variances Variance Ratio F 1.66403 

Dlsbibulion Shapiro-WIik w 0.94207 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2705 6.71866 

F StallsUc P-Value 
0.41 0.54104 

Critical P-Value 
23.15450 0.63386 

0.57629 

Comparisons: 

Report Date: 
Analysls: 

Date Analyzed 

Page 3 o_r 9 

15 May-061:17 PM 

05-6576-1716/B 154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1.1.2 

Toxic Unit& ChV PMSD 
1 NIA 35.46% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Varlancea 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Conc-•t. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SolVS 5 18.947 15.2 27 4.9498 
100 5 16.640 9.2 23 6.3852 

Graphics 

1 10-

1 8-'. • 
i 1 

l! 6-: • • I l 

Ji + & 1 

j ! ,; 2 • l 

~ 
5 0 -------- -- ---- ---- ----- ---- -

0- I 

0-
·2-: • ' I 

• I 

O' -+. I 
I 

O' + I 
I 

• I 
D -::2.0 0 100 -LS -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 

Conc·C\4o Rankltll 

-32-
000-092-101-1 CETIS™ v1 .1.2revl Analyst; ~ Approval: __ _ 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Tran&fOffll 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artlficlal SolVSedl 100 15 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1082.633 1082.633 1 

Error 384.2673 48.03341 8 

Total 1466.90033 1130.6665 9 

ANOVAAssumpllons 

.Attribute Test Statistic 
Variances Variance Ratio F 57.33263 

Disbibulion Shapiro-Wilk W 0.76115 

Sample Link Control Unk 

02-2678-4041 02-2676-4041 

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 

Page4 of 9 

15 May-061 :17 PM 

05-562~548/B 154202psA 

CH2M Hill I 
Version 

15 May-06 1 :17 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 27.53% 

Declslon(0.05) 
Significant Effect 

Oecislon(0.05) 
Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Dis!Iibution 

Data Summary Original Data Transfonned Data 

Conc-•A, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlffcial Soll/S 5 29.605 12.833 36.826 9.717 8.00000 6.00000 10.0000 1.58114 

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

Endpoint Analysis Type 

Root Average Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artlfldal Soll/Sedl 100 2,20464 1.85955 

N-4OVATable 

Source Sum of Squares Mean Square DF 

Between 1.000891 1.000891 1 

Error 1.647414 0,205927 8 

Total 2.64830458 1.2068177 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.31054 

Distribution Shapiro-WIik W 0.87013 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0293 0.5337 

F Statistic P-Value 

4.86 0.05857 

Critical P-Value 

23.15450 0.18604 

0.10032 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :17 PM 
06-8042-9922/B 154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

NIA 33.00% 

Declslon(0.05) 

Significant Effect 

Daclslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlftclal Soll/S 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T UntrallSformed 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soll/Sedi 100 3.36911 1.85955 

ANCYVATabla 

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 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 
<100 100 

P-Valua MSD 

0.0049 5.76962 

F Statistic P-Valua 

11 .35 0.00980 

Cr1Ucal P-Value 

23.15450 0.50082 

0.78426 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-06 1:17 PM 
11-728~58/B154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Untts ChV PMSD 

NIA 27.18% 

Declslon(0.05) 

Significant Effect 

Daclslon(0.05) 

Significant Effect 

Decislon(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 Artfflcial SoiVS 5 21 .227 13.333 29 5.693 I 

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 Untransformed 

Group Comparisons 

Control vs Cone•"/• Statistic Critical 

Artificial Soil/Sedi 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 

Al-40VA 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 

14-7987-0099IB154202psA 

CH2M Hill I 
Version 

15 May-06 1 :17 PM CETISv1. 1.2 

Toxic Units ChV PMSD 
NIA 33.13% 

Decision(0.05) 

Significant Effect 

Declsion(0,05) 
Significant Effect 

Oeclslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

100 5 8.8630 3.9433 16.46 5.1000 

Graphics 

1 15 I 
I 

1 10-
I • i I 
I • • 1 

I 1) 
5 I • 

31: 1 
I 
I 

! 1- 0 --------- --.-' ----------- ----
~i I 

~ 1 -s- • • I 
I 

I ::, I 
0- · 10-

I 
I 

1)- I 

-15 I 

1)- I 
I 

0- -io- I 
I 

• I 

0 
· -:2.0 0 100 •1,5 ·1,0 -<J .S o.o 0,5 1.0 L5 2.0 

Conc-'11, Ranklts 

-36 -

000-092-101-1 CETISn, v1 .1.2revl Analyst Jr- Approval: __ _ 



CETIS Analysis Detail 
l Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-"/• Statistic Critical 

Artificial SoiVSedl 100 3.53787 1.85955 

AAOVATable 

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 RaUo F 10.62648 

Distribution Shapiro-WIik W 0.82768 

Sample Link Control Link 

02-26784041 02-26784041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0038 1.96167 

F Statistic P-Value 

12.52 0.00764 

Critical P-Value 

23.15450 0.04184 

0.03137 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061:17 PM 
10-0039-0007/B 154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.82% 

Declsion(0.05) 

Significant Effect 

Daclslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlslrfbulion 

Data Summary Original Data Transformed Data 

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

0 Artlflclal SolVS 5 6.57761 2.70335 8.32666 2.25514 

100 5 2.84546 1.78333 3.47495 0.69180 
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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 TW<rSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crllical 

Artlllcial Soll/Sedi 100 4.52971 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 5959.718 5959.718 1 

Error 2323.675 290.4594 8 

Total 8283.39282 6250.1772 9 

· ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 15.72240 

Dlsb1bulion Shapiro-Wilk W 0.80564 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0010 20.0438 

F Statistic P-Value 
20.52 0.00193 

Critical P-Value 

23.15450 0.02060 

0.01698 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :17 PM 

OQ..8511-1875/B154202psA 

CH2M Hill I 
Version 

15 May-06 1 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.15% 

Decislon(0.05) 
Significant Effect 

Decislon(0.05) 
Significant Effed 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Test No: 01 -7071-4913 Test Type: 

Start Date: 05Apr-06 Protocol: 

Ending Date: 08 J\ley-06 DIIWater: 

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

Comments: repeat test BG1542-03A 

Sample No: 15-5457-5144 Code: 

Sample Date: 14 Nov-05 Materlal: 

Receive Date: Source: 

Sample Age: 142d Oh Station: 

Comments: J10DT8, E283101 

Comparison Summary 

Analysis Endpoint NOEL 

03-8076-1014 % GerminaUon 100 

08-6295-7792 AG Average Dry Wt. 100 

10-3029-3936 AG Average Height < 100 

11-07 49-8506 AG Average Wet Wl 100 

08-1680-6695 Root Average Dry Wl 100 

07-9801-3032 Root Average length < 100 

09-0174-2180 Root Average Wet WI. < 100 

01-3143-0252 Total Average Biomass Dry 100 

02-9227-5895 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 
ASTM E1963-02 (2002) 

B1542-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

100 NIA 
> 100 NIA 
> 100 NIA 

100 NIA 
100 NIA 

> 100 NIA 
> 100 NIA 

CETISTM v1 .1.2revl 

Report Data: 

Page 1 of 3 

15 May-061 :29 PM 

02-6445-B965/B 154203psA Test link: 

CH2M Hill I 
Duration: 33d Oh 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

20.96% Equal Variance t Two-Sample 

35.38% Equal Variance t Two-Sample 

23.48% Equal Variance t Two-Sample 

35.26% Equal Variance t Two-Sample 

39.40% Equal Variance t Two-Sample 

23.91% Equal Variance t Two-Sample 

36.01% Equal Variance I Two-Sample 

35.95% Equal Variance t Two-Sample 

35.37% Equal Variance t Two-Sample 

- 40 -
Analyst: 1>-- Approval:. _ _ _ 



CETIS Test Summary 
•t. Genninatlon Summary 

Cone-•/, Control Type Reps Mean 

0 Artificial Soll/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 

Conc-o/, Control Type Reps Mean 

0 Artificial SolUS 5 18.947 

100 5 13.88 

N3 Average Wei Wt Summary 

Conc-'Y, Control Type Reps Mean 

0 Artificial SoiUS 5 29.605 

100 5 22.778 

Root Average Dry Wt. Summary 

Cone-0/o Control Type Reps Mean 

0 Artificial SoiUS 5 1.61720 

100 5 1.36240 

Root Average Length Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiUS 5 21.227 

100 5 11 .36 

Root Average Wet Wt Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 21.691 

Total Average Blomau Dry Wt. Summ!lry 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 4.94160 

Total Average Biomass Wei Wt. Summary 

Cone-o/, Control Type Reps Mean 

0 Artificial Soil/S 5 66.484 

100 5 44.469 

000-092-101-1 

Minimum Maximum SE 

0.60000 1.00000 0.09798 

1.00000 1.00000 0.00000 

Minimum Maximum SE 
2.05668 6.26333 0?5679 

2.00800 4.85601 0.56377 

Minimum Maximum SE 

15.2 27 2.2136 

11.2 15.6 0.9069 

Minimum Maximum SE 
12.833 36.826 4.3456 

12.71B 30.84B 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 6.94601 0.774B0 

Minimum Maximum SE 
26.150 82.77 10.452 

24.534 62.600 7.1169 

CETISTM v1 .1.2revl 

so 
0.21909 

0.00000 

SD 
1.69222 

1.26063 

SD 

4.9498 

2.0278 

SD 
9.717 

7.9451 

SD 
0.57B19 

0.50283 

SD 

5.693 

2.1973 

SD 

13.778 

8.0711 

SD 

2.25514 

1.73251 

SD 
23.370 

15.914 

Report Date: 

Test Link: 

CV 
26.08% 

0.00% 

CV 
34.11% 

35.22% 

CV 

26.131,{, 

14.61% 

CV 
32.82% 

34.88% 

CV 

35.75% 

36.91% 

CV 

26.82% 

19.34% 

CV 

37.36% 

37.21% 

CV 
34.29•,(, 

35.06% 

CV 
35.15% 

35.79% 

Analyst i,.., 

Page 2 of 3 

15 May-061:29 PM 

02-6445--8985/8154203psA 

-41-
Approval: __ _ 



CETIS Test Summary 
"• Germination Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artiflcia I Soi VS 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detall 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 2.05668 6.05200 

100 4.48201 4.06799 · 

N3 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. Detall 

Cone-% Control Type Rep1 Rep2 

0 Artlficial Soll/S 12.8333 36.8260 

100 29.2260 24.71 

Root Average Dry Wl Detall 

Cone-% ControtType Rep1 Rep2 
0 Artificial Soil/S 0.64667 1.92800 

100 1.38401 1.54200 

Root Average Length Detail 

Conc-o/, ControlType Rep 1 Rep2 

0 Artificial SoiVS 13.3333 23.4 

100 11.4 12.4 

Root Average Wet Wt. Detall 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/5 13.3167 45.2540 

100 25.2300 24.432 

Total Average Biomass Dry wt. Detail 

Cone•"-' Control Type Rep 1 Rep2 

0 Artificial SoiVS 2.70335 7.98000 

100 5.86602 5.61000 

Total Average Biomass Wet Wt. Detall 

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 Rep 5 
0.60000 1.00000 

1.00000 1.00000 

Rep4 Rep5 
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 Rep5 

46.99 42.488 

31 .7520 11 .8160 

Rep4 Reps 
8.32666 7.09000 

6.94801 2.82400 

Rep4 Rep5 
82.77 73.328 

62.6000 24.5340 

CETIS"' v1 .1.2revl 

Report Date: 

Test Unk: 

Analyst: !>--

Page 3 of 3 

15 May-061 :29 PM 

02-6445-8985'8154203psA 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
0/o Germination Comparlson 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soll/Sedl 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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Disbibulion Shapiro-Wilk W 0.81415 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.9294 0.20917 

F Statistic P-Value 
2.67 0.14111 

Critical P-Value 

11 .25862 0.05984 

0.02153 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 1 of 9 

15 May--061 :29 PM 

03-8076-1014/B154203psA 

CH2M HIii I 
Version 

15 May-OS 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 20.96o/o 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonnad Oat.a 

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 0.88606 1.34528 0.25152 

100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group ·Comparisons 

Control vs Cone-'/. Statistic Critical 

Artificial Soil/Sedi 100 1.46361 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.769275 4.769275 1 

Error 17.81121 2.226401 8 
T otal 22.5804858 6.9956765 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.80195 

Distribution Shapiro-Wilk W 0.85931 

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

Ze L LOEL 

100 >100 

P-Value MSC 

0.0907 1.75485 

F Statistic P-Value 
2.14 0.18145 

Crltlcal P-Value 

23.15450 0.58241 

0.07488 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 2 of 9 

15 May-061 :29 PM 

08-6295-7792/B154203psA 

CH2M HIii I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.38% 

Oeclslon(0.05) 

No~ignificant Effect 

Oeclslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/$ 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-0/e Statistic Critical 

Artificial SoiUSedi 100 2.11800 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 64.17778 64.17778 1 

Error 114.4516 14.30644 8 

Total 178.629333 78.484224 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 5.95839 

Distribution Shapiro-Wilk W 0.85981 

Sample link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0335 4.44839 

F Statistic P-Value 

4.49 0.06703 

Critical P-Value 

23.15450 0.11205 

0.07593 

Com parlsons: 

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°" Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 18.947 15.2 27 4.9498 

100 5 13.88 11.2 15.6 2.0278 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"!. Statistic Crltlcal 

Artificial Soil/Sedi 100 1.21638 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 116.5494 116.5494 1 

Error 630.1755 78.77194 8 

Total 746.724945 195.32135 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.49579 

Distribution Shapiro-WIik W 0.86182 

Sample Link Control Unk 

02-$445-8985 02-$445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1293 10.4381 

F Statistic P-Value 

1.48 0.25851 

Crltlcal P-Value 

23.15450 0.70595 

0.08017 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 4 of 9 

15 May-06 1 :29 PM 
11-074S.8506/B154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.26% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

No~ignificant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsbibutlon 

Data Summary Orlglnal Data Transformed Data 

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

100 5 22.778 12.718 30.848 7.9451 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Mificial Soil/Sedi 100 0.74355 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1623032 0.162303 1 

Error 2.348564 0.293571 8 

Total 2.51086763 0.4558738 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.32217 

Distribution Shapiro-Wilk W 0.96492 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2392 0.63723 

F Statistic P-Value 

0.55 0.47842 

Critical P-Value 

23.15450 0.79323 
- 0.84022 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :29 PM 

08-1680-6695/B 154203psA 

CH2M HIii I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 39.40% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

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 1.36240 0.81600 2.09200 0.50283 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparison• 

Control VS Cone-% StaUstlc Critical 

Artiflclal Soll/Sedl 100 3.61544 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 243.3778 243.3778 1 

Error 148.9529 18.61911 8 

Total 392.330673 261.99689 9 

ANOVA AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 6.71297 

Distribullo n Shapiro-Will< W o.95no 

Sample Link Control Link 

02-644!Hl985 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 Data: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-06 1 :29 PM 

07-9801-3032/B 154203psA 

CH2M Hill I 
Version 

15 May-061 :29 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 23.91% 

Declslon(0.05) 

Significant Effect 

Daclslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 21.227 13.333 29 5.693 

100 5 11.36 8.8 14.4 2.1973 
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CETIS Analysis Detail 
(,,tant Chronic test 

Endpoint Analysts Type 

Root Average Wet Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Twe>Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-'!. Statistic Critical 

Artificial Soll/Sedl 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.91398 

Distribution Shapiro-Wilk W 0.87337 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0331 13.2790 

F Statistic P-Value 

4.52 0.06613 

Critical P-Value 

23.15450 0.32495 

0.10940 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :29 PM 

09-0174-2180/8154203psA 

CH2M HIii I 
Version 

15 May-06 1 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 36.01% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declston(0.01) 

Equal Variances 

Nonna! Disbibulion 

Data Summary Original Data Transformed Data 

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

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

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 T~mple C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.28638 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 6.691254 6.691254 1 

Error 32.34896 4.043621 8 

Total 39.0402188 10.734875 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.69432 

Disbibulion Shapiro-Wilk W 0.88744 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1171 2.36495 

F Statistic P-Value 
1.65 0.23429 

Critical P•Value 

23.15450 ·0.62201 

0.15864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061 :29 PM 

01-3143-0252/B154203psA 

CH2M Hill I 
Version 

15 May-061:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.95% 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlsh'ibulfon 

Data Summary Ortglnal Data Transformed Data 

Conc-•,4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/$ 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

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 

DistrlbuHon Shapiro-WIik W 0.86762 

Sample Link Control Link 

02-6445--8985 02-6445-89B5 

zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0599 23.5133 

F Statistic P-Valua 

3.03 0.11986 

Crltlcal P-Value 

23.15450 0.47497 

0.09378 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :29 PM 
02-9227-5895/B 154203psA 

CH2M HIii I 
Version 

15 May-061 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.37% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 66.484 26.15 82.TT 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: 06-6132-1752 Test Type: 

Start Date: 05Apr-06 Protocol: 

Ending Date: 08 May-06 DU Water: 

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

Comments: repeat test BG1542-08A 

Sample No: 15-5450-5055 Code: 

Sample Date: 28 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 128d Oh Station: 

Comments: J10LJ5, E289701 

Comparison Summary 

Analysis Endpoint NOEL 

05-a535-7141 % Germination 100 · 

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

15-8786-4376 AG Average Height <100 

17-2156-6620 AG Average Wet WI. < 100 

12-9654-4472 Root Average Dry Wt. 100 

04-3460-2963 Root Average Length < 100 

07-6351-6603 Root Average Wet Wt < 100 

12-6733-3681 Total Average Biomass Dry < 100 

09-9644-3668 Total Average Biomass Wet < 100 

000-092-101-1 

Plant Chronic test 

. ASTM E1963-02 (2002) 

B1542-08 

Soll 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 
100 NIA 

100 N/A 
> 100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

CETIS"' v1 .1 .2revl 

Report Date: 

Page 1 of 3 

15 May-061:35 PM 

04-1720-8149/B154208psA Test Link: 

CH2M HIii I 
DuraUon: 33d Oh 

Species: Poa sandbergil 

Source: 

Client: 

Project: 

PMSD Method 

22.99°.4 Equal Variance t Two-Sample 

30.26% Equal Variance t Two-Sample 

24.06% Equal Variance t Two-Sample 

30.69% Equal Variance t Two-Sample 

35.11% Equal Variance t Two-Sample 

24.97o/o 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: 1:s-
-53 -

Approval: __ _ 



CETIS Test Summary 
•1. Gannination Summary 

Cone•'/• Control Type Reps Mean 

0 Artificial Soil/S 5 0.84000 

100 5 0.96000 

AG Average Dry Wt. Summary 

Cone-0/4 Control Type Reps Mean 

0 Artlflclal Soll/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-% Control Type Reps Mean 

0 Artlticlal Soll/S 5 29.605 

100 5 16.921 

Root Average Dry Wt. Summary 

Cone-'/• Control Type Reps Mean 

0 Artiflclal Soll/S 5 1.61720 

100 5 1.46240 

Root Average Length Summary 

Cone-o/o Control Type Raps Mean 

0 Artificial Soil/5 5 21 .227 

100 5 11 .3 

Root Average Wat Wl Summary 

Cone-•t. Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 22.994 

Total Average Biomass Dry Wl Summary 

Cone-"/4 Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 4.37590 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 66.484 

100 5 39.915 

000-092-101-1 

Minimum Maximum SE 

0.60000 1.00000 0.09798 

0.80000 1.00000 0.04000 

Minimum Maximum SE 

2.05668 6.26333 0.75679 

2.31799 3.92000 0.28112 

Minimum Maximum SE 
15.2 27 2.2136 

8 13.75 1.0526 

Minimum Maximum SE 
12.833 36.826 4.3456 

13.174 25.232 2.2337 

Minimum Maximum SE 

0.64667 2.06331 0.25857 

1.04600 2.04600 0.16241 

Minimum Maximum SE 

13.333 29 2.546 

7.8 15.5 1.2806 

Minimum Maximum SE 

13.317 46.99 6.1616 

12.764 37.868 4.1506 

Minimum Maximum SE 

2.70~ 8.32666 1.00853 

3.36399 5.96599 0.44024 

Minimum Maximum SE 
28.150 82.77 10.452 

25.938 63.1 6.3258 

CETJSTM v1 .1 .2revt 

SD 
0.21909 

0.08944 

SD 
1.69222 

0.62860 

SD 
4.9496 

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 Data: 

Test link: 

CV 
26.08% 

9.32% 

CV 
34.11% 

21.58% 

CV 

26.13°,(, 

21.65% 

CV 

32.82% 

29.52% 

CV 
35.75o/o 

24.83% 

CV 
26.82% 

25.34% 

CV 

37.36% 

40.36°,(, 

CV 

3429% 

22.50% 

CV 

35.15% 

35.44°k 

Analyst: '&-

Page 2of 3 

15 May-061 :35 PM 

04-1720-8149/8154208psA 

-54-
Approval: __ _ 



CETIS Test Summary 
'Yo Germination Detail 

Cone-% Control Type Rep1 Rep2 
0 Artiffcial Soll/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 
0 Artiffcial Soll/S 2.05668 6.05200 

100 2.58401 2.31799 

AG Average Height Detail 

Cone-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 10 8 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiUS 12.8333 36.8260 

100 14.0380 13.174 

Root Average Dry Wt. Detall 

Cone-".4 Control Type Rep 1 Rep2 
0 Artlllcial Soil/S 0.64667 1.92800 

100 1.37800 1.04600 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 13.3333 23.4 

100 10.2 7.8 

Root Average Wet Wt. Detall 

Cone-% Control Type Rap 1 Rap2 

0 Artificial Soi 1/S 13.3167 45.2540 

100 21.4260 12.7640 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soi 1/S 2.70335 7.98000 

100 3.96201 3.36399 

Total Average Biomass Wet WI. Detall 

Conc-0.4 Control Type Rep1 Rep2 
0 Artificial Soll/S 26.1500 82.0800 

100 35.4640 25.938 

OOQ-092-101-1 

Rep3 
1.00000 
1.00000 

Rep3 
5.26000 

3.92000 

Rep3 
15.2 

12.8 

Rep3 
31.748 

25.2320 

Rep3 
1.52800 

2.04600 

Rep3 

20 
12.4 

Rep3 
36.3420 

37.868 

Rep3 
6.78801 

5.96599 

Rep3 
68.0900 

63.1 

Rep4 Reps 
0.60000 1.00000 
1.00000 0.80000 

Rep4 Reps 
6.26333 5.17000 

2.64800 3.09750 

Rep4 Reps 
27 15.4 

9.8 13.75 

Rep4 Reps 
35.78 30.84 

14.216 17.945 

Rep4 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 RepS 
8.32668 7 .09000 

4.03000 4 .55751 

Rep4 Reps 
82.77 73.328 

33.278 41.7975 

CETJS""' v1 .1.2revl 

Report Date: 
Test Link: 

Analyst: U-.--

Page 3of 3 
15 May-061 :35 PM 

04-1720-8149/8154208psA 

-55-
Approval: __ _ 



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 

Arllflcial SoiUSecl 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 

Dlstrlbullon Shapiro-Wilk W 0.82019 

Sample Link Control Unk 
04-1720-8149 04-1720-a149 

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-06 1:35 PM 

05-8535-7141/B154208psA 

CH2M Hill I 
Version 

15 May-061 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 22.99% 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlsbibutlon 

Data Summary Original Data Transformed Data 

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

0 Artificial SolVS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

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

Endpoint Analysis Type 
AG Average Dry Wt Comparison 

Method Alt H Cata Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% StaUsUc CrlUcal 

Artificial SoiUSedl 100 2.53545 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
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 

Distribution Shapiro-Wilk W 0.84825 

Sample Link Control Unk 
04-1720~149 04-1720~149 

Zeta NOEL LOEL 

<100 100 

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 CETISv 1.1 .2 

Toxic Units ChV PMSD 

N/A 30.26% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlficlal Soll/$ 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/• Statistic Crltlcal 

Artificial SoiVSedi 100 3.29507 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 163.0814 163.0814 1 

Error 120.1616 15.02019 8 

Total 283.242912 178.10155 9 

ANOVA Assumptions 

Attribute Test Statistic 

Va!'fances Variance Ratio F 4.42294 

Distribution Shapire>-WllkW 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 

Page 3 of 9 

15 May-06 1 :35 PM 

15-8788-4376/B 154208p$A 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 24.06% 

Declslon(0.05) 

Significant Effect 

Decision(0.05). 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlstr1buUon 

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 10.870 8 13.75 2.3536 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 
AG Average Wei WI. Comparison 

Method Alt H Data Transform 

Equal Variance I TwerSample C>T Untransformed 

Group Comparisons 

Control .vs Conc-o/e StatrsUc CrlUcal 

Artificial Soil/Sedl 100 2.59606 1.85955 

AMOVATable 

Source Sum of Squares Mean Square DF 
Between 4022389 402.2389 1 

Error 477.4698 59.68373 8 

Total 879.708771 461.92265 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance RaHo F 3.78474 

Distribution Shapiro-Wilk W 0.88392 

Sample link Control Link 

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 

Page4 of 9 

15 May-06 1 :35 PM 

17-2158-6620/8154208psA 

CH2M Hill I 
Version 

15 May-061 :35 PM . . CETI$v1 .1.2 

Toxic Units ChV PMSD 
N/A 30.69% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 29.605 12.833 36.826 9.717 

100 5 16.921 13.174 25232 4.9947 

Graphics 

1 10- I 
I • 

1 I • 
i 5- I 

1 I 

ii 
I • 1 •' ii 0 --- --- ----- -- --- --- -- ------

! 1 • 
1~ • 

~ :§ 
-5 

~ 0.: 

0-
·10-

0-
•15 

0- • 
0 ·2 

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

Conc-'MI Ranklts 

000-092-101-1 CETIS 1111 v1.1 .2revl Analyst: 1r-
- 59 -

Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiVSedi 100 0.50697 1.85955 

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

Error 1.864768 0.233096 8 

Total 1.92467780 0.2930057 9 

ANOVA Assumptions 

Attribute Test StatlsUc 

Variances Variance Ratio F 2.53463 

Distribution Shapiro-Wilk W 0.92278 

S~mple Link Control Link 
04-1720-8149 04-1720-a149 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.3129 0.56781 

F Statistic P-Value 
0.26 0.62585 

Critical !S-Value 
23.15450 0.38967 

0.38072 

Comparisons: 

• Report Date: 

Analys is : 

Date Analyzed 

Page 5 of 9 

15 May-06 1 :35 PM 

12-9654-4472/8154208psA 

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-Significant Effect 

Dacision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/• ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 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 Analysl1 Type 
Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control vs Cone•"• StaUstlc Critical 
Artificial Soil/Sedl 100 3.48314 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 246.3468 246.3468 1 

Error 162.4409 20.30511 8 
Total 408.787659 266.65188 9 

AHOVA AISumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 3.95247 

Distribution Shapiro-Wilk W 0.96578 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0041 5.29956 

F Statistic P-Value 
12.13 0.00828 

Critical P-Value 

23.15450 0.21170 

0.84922 

Comparisons: 
Report Date: . 
Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:35 PM 

04-3460-2963/B 154208psA 

CH2M Hill I 
Version 

15 May-061 :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 Distribution 

Data Summary Original Data Transfonned Data 

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

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

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t T~Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial Soil/Sedi 100 1.86880 1.85955 · 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 481 .88~ 481 .8888 1 

Error 1103.85 137.9813 8 

Total 1585.73911 619.87006 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.20379 

Distribution Shapiro-Wffk W 0.94621 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0493 13.8149 

F Statistic P-Value 

3.49 0.09859 

Critical P-Value 

23.15450 0.46291 

0.62394 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :35 PM 

07-6351-6603/8154208psA 

CH2M Hill I 
Version 

15 May-061 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 37.46% 

Daclslon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal 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 Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control VS Cone-9/. Statistic Critical 

Artificial Soil/Sedl 100 2.00077 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 12.11875 12.11875 1 

Error 24.21888 3.02736 8 

Total 36.3376379 15.146115 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.24797 

Distribution Shapiro-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 

Crltleal P-Value 

23.15450 0.13730 

0.08825 

Comparisons: 

Report Date: 

Analys is: 

Date Analyzed 

Page 8 of 9 

15 May-06 1:35 PM 
12-6733-3681/B15420SpsA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CE11Sv1 .1 .2 

Toxic Units ChV PMSD 
NIA 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-% ControlTyp• 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 Wei 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 2985.025 373.1261 6 

Total 4749.66494 2137.7679 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.72966 

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 22.7176 

F Statistic P-Value 
4.73 0.06137 

Critical P-Value 
23.15450 0.35420 

0.40519 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 9of ~ 

15 May-06 1:35 PM 

0!}-9644-366B/B 154206psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 34.17% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•,4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/5 5 66.464 26.15 82.77 23.370 

100 5 39.915 25.936 63.1 14.145 
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Page 1 of 3 

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

Test Link: 02-4923-3771/BG156601ps 

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

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

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

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

Comments: BG1566-01 

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

Samp1e·oate: 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 
05-1554-1035 % Germination 100 > 100 NIA 27.93% Wilcol{Qn Rank sum Two-Sample 

00-9297-1693 AG Average Dry WL 100 > 100 NIA 28.98% Equal Variance t T~mple 

01-4184-2571 AG Average Height < 100 100 NIA 26.44% Equal Variance t ~ample 

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 TwtrSample 

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

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

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

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

- 66 -
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Page 2 of 3 

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

Test Link: 02-4923-3771/8G156601ps 

% Gennlnation Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoI1/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•o/• 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 Height Summary 

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

100 5 12.853 9.6 18.667 1.535 3.4323 26.70% 

AG Average Wet Wt. Summary 

Cone-o/. ControlType Reps Mean Minimum Maximum SE SD CV 
0 Artificlal 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 Arttficial SoiVS 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 

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

0 Artificial SoI1/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 Minim um Maxim um SE SD CV 

0 Artificia I SoiVS 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/. 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 

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

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

100 5 61.545 51.644 71 .45 3.6797 8.2281 13.37o/o 

000-092-101-1 CETIS™ v1.1.2revl Analyst: __ 2>_--_ 
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CETIS Test Summary 
"lo Gennlnation Detail 

Cone-o/e Control Type Rep 1 Rep 2 

0 Artificial Soll/$ 0.60000 1.00000 

100 1.00000 0.60000 

AG Average Dry Wt. Detail 

Cone-o/e Control Type Rep 1 Rep2 

0 Artlllclal 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 12.6333 36.8260 

100 24.406 40.21 

Root Average Dry Wl Detail 

Conc-o/. Control Type Rep 1 Rep2 

0 Artlflctal Soll/$ 0.64667 1.92800 

100 2.27400 1.67334 

Root Average Length Detail 

Conc-o/• Control Type Rep1 Rep2 

0 Artlflcial Soi 1/S 13.3333 23.4 

100 9.8 16.6667 

Root Average Wet Wl Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/$ 13.3167 45.2540 

100 47.044 15.53 

Total Av8nlge Biomass Dry Wl Detail 

Cone-% Control Type Rep1 Rap2 

0 Artlflclal SolUS 2.70335 7.98000 

100 6.06999 5.05664 

Total Average Biomass Wet Wl Detail 

Cone-% Control Type Rep 1 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 

4.15801 

Rep3 

15.2 

12.6 

Rep3 

31.748 

25.64 

Rep3 
1.52800 

2.24399 

Rep3 

20 

13 

Rep3 
36.3420 

35.33 

Rap3 
6.78801 

6.40199 

Rep3 
68.0900 

60.97 

Rep4 Reps 

0.60000 1.00000 

1.00000 1.00000 

Rap4 Raps 

6.26333 5.17000 

3.27800 3.75599 

Rep4 Raps 
27 15.4 

9.6 11 .6 

Rep4 Reps 
35.78 30.84 

20.8780 28.0200 

Rep4 Reps 
2.06331 1.92001 

1.53599 1.53000 

Rep4 Reps 
29 20.4 

11 .2 11 

Rep4 Rep 5 

46.99 42.488 

30.766 39.9000 

Rap4 Reps 
8.32666 7.09000 

4.81399 5.28601 

Rap4 Rep S 
82.77 73.328 

51.644 67.92 

CETIS"" v1 .1.2revl 

Report Date: 

Test Link: 

Analyst 

Page 3 of 3 

15 May-06 1:51 PM 

02-4923-3771/BG156601ps 

-68-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SolVSedl 100 30 

AHOVA Table 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 1.50000 

Disb1butlon Shapiro-Wilk W 0.75864 

Sample link Control link 

02-4923-3771 02-4923-3771 

Zeta NOEL l.OEL 
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-06 1 :51 PM 

05-1554-1035/BG156601ps 

CH2M HIii I 
Date Analyzed Ver.1lon 
15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 27.93% 

Declslon(0.05) 
No~ignificant 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 Artlflcial 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 Analysls Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-•,4 Statistic Critical 

Artificial Soil/Sedi 100 1.66375 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 4.135365 4.135365 1 

Error 11.95166 1.493957 8 
Total 16.0870247 5.6293229 9 

AHOVA Assumptions 

Attr1bllte 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-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dishibulion 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlflclal Soil/S 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic CrlUcal 

Artificial Soil/Sedl 100 2.26202 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 92.82178 92.82178 1 
Error 145.1271 18.14089 8 

Total 237.948883 110.96267 9 

ANOVA .Aa&umpllons 

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-Valu& 

5.12 0.05355 

Crlflcal P-Value 

23.15450 0.49566 

0.05284 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 1:51 PM 

01-4184-2571/BG156601 pa 

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 
r Plant Chronic test 

Endpoint Analysla Type 

AG Average Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critlcal 

Artificial SoiVSedi 100 0.32514 1.85955 

N4OVATable 

Source Sum of Squares Mean Square DF 

Between 7.873582 7.873582 1 

ErrOI' 595.8298 74.47873 8 

Total . 603.703416 82 .352311 9 

N4OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.73126 

Dislribution Shapiro-Wilk W 0.96623 

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 

Crltlcal P-Value 

23.15450 0.60796 

0.67396 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

_Page 4 of 9 

15 May-08 1 :51 PM 

06-031 ~2632/BG 156601 ps 

CH2M Hill I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NfA 34.28°,{, 

Deciaion(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlslribulion 

Data Summary Original Data Transformed Data 

Conc-•/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS 5 29.605 12.833 36.826 9.717 

100 5 27.631 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 t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial SoiUSedi 100 -0.7592 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.1372013 0.137201 1 

Error 1.904404 0.238051 8 

Total 2.04160514 0.3752518 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 2.35752 

Dislnbution Shapiro-Wilk W 0.86708 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.7652 0.57382 

F StatlsUc P-Value 

0.58 0.46952 

Critical P-Value 

23.15450 0.42657 

0.09240 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 1:51 PM 
08-1965-4440/BG156601ps 

CH2M HIii I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.48% 

Decisio n(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlslribuUon 

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 

EnC,polnt Analysis Type 
Root Average Length Comparison 

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

Group Comparisons 

Control VS Conc-0/4 Statistic Critical 

Artificial Soil/Sedi 100 3.16446 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 199.5111 199.5111 1 

Error 159.3684 19.92356 8 

Total 358.899551 219.43466 9 

ANfNA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.35804 

Distribution Shapiro-Wilk W 0.94982 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0067 5.24954 

F Statistic P-Value 
10.01 0.01331 

Critical P-Value 
23.15450 0.18299 

0.66638 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 6 of 9 
15 May-061 :51 PM 

07-8046-6898/BG156601 ps 

CH2M Hill I 
Version 

15 May-06 1:51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 24.73% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Declslon(o.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critlcal 

Artllicial Soll/Sedi 100 0.38989 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square OF 
Between 25.0295 25.0295 1 

Error 1317.221 164.6527 8 
Total 1342.25081 189.68216 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.36097 

Distrlbutlon Shapiro-WIik W 0.87175 

Sample Link Control Link 

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

Zeta NOEL LOEL 

100 >100 

P-Valua MSD 

0.3534 15.0911 

' 

F Statistic P-Value 

0.15 0.70679 

Critical P-Value 

23.15450 0.77245 

0.10478 

Comparisons: 

·Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 1:51 PM 

13-3311-8140/BG156601ps 

CH2M HIii 

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

Toxic Units ChV PMSD 

1 NIA 40.92% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc_..4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artlficial 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 

Artificlal SolVSedl 100 0.99861 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 2.766133 2.766133 1 

Error 22.19074 2.773843 8 

Tolal 24.9568751 5.5399754 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo F 11 .00706 

Ois1nbullon Shapiro-WIik W 0.84038 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

z LOEL 

>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: 

Analysls: 

Date Analyzed 

Page B 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 

Decl&lon(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 Artlffclal 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. Comparfson 

Method Alt H Data Transform 

Equal Variance t Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone-•/• Statistic Crltlcal 

Artificial SoiVSedi 100 0.44572 1.85955 

AH/OVA Table 

Source Sum of Squares Mean Square OF 

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 

Dlstrfbutlon Shapiro-Wilk W 0.83722 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 
100 >100 

P•Value MSD 

0.3338 20.6046 

F Statistic P-Value 
0.20 0.66761 

Critical P-Value 
23.1 5450 0.06761 

• 0.04087 

Comparisons : 

Report Date: 
Analysls: 

Date Analyzed 

Page 9 of 9 

15 May-06 1 :51 PM 
00-5708-4133/BG1 56601ps 

CH2M HIii I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 30.99% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01 ) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-v. 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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Page 1 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

Plant Chronic test CH2M HIii 

Test No: 12-2756-8859 Test Type: Plant Chronic test Duration: 33d Oh 

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

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

Setup Date: 05 Apr-0612:00 AM Brine: 

Comments: BG1566-02 

Sample No: 06-7557,.a523 Code: B1566-02 Client: 

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

Receive Date: Source: Hanford 

Sample Age: 9d Oh Station: 

Comments: J11JB7 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

07-304~9835 % Germination 100 > 100 NIA 20.96o/o Equal Variance t Two-Sample 

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

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

06-1 TTS-4905 AG Average Wet Wt < 100 100 NIA 32.62% Equal Variance t Two-Sample 

10-9034-6985 Root Average Dry Wl 100 > 100 N/A 39.19% Equal Variance t Two-Sample 

10-584fxl601 Root Average Length < 100 100 NIA 23.34% Equal Variance t Two-Sample 

07-131~97 Root Average Wet Wt. 100 > 100 NIA 41.70% Equal Variance t Two-Sample 

06-9688-5993 Total Average Biomass Ory 100 > 100 N/A 34.99% Equal Variance t Two-Sample 

10-693&-9311 Total Average Biomass Wet 100 > 100 NIA 37.41% Equal Variance t Two-Sample 

-79-
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Page 2of 3 

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

Test Link: 05-4012-6287/BG156602ps 

% Gennlnatlon Summary 

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

0 Artificial SoiVS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

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

0 Artificial SoiVS 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.06959 1.35000 4.01200 0.49767 1.11283 36.25% 

AG Average Height Summary 

Cone•"• ControlType Reps Mean Minimum Maximum SE SD CV 

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

100 5 10.76 7.4 13 1.0167 2.2733 21 .13% 

N3 Average Wet Wt. Summary 

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

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

100 5 18.574 8.6660 24.688 2.8451 6.3618 34.25% 

Root Average Dry Wt. Summary 

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

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

100 5 1.36680 0.65400 1.88400 0.22198 0.49637 36.32% 

Root Average Length Summary 

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

0 Artiflcial Soil/S 5 21 .227 13.333 29 2.546 5.693 26.82°,(, 

100 5 12.12 9 13.2 0.7864 1.7584 14.51% 

Root Average Wet Wt. Summary 

Cone-•t. 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°,C, 

100 5 28.494 10.788 41.768 5.5165 12.335 43.29o/o 

Total Average Biomass DryWt. Summary 

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

0 Artificial SoiVS 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29°A, 

100 5 4.43639 2.00400 5.82599 0.71726 1.60385 36.15% 

Total Average Biomass Wet Wt. Summary 

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

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

100 5 47.067 19.454 66.458 8.3444 18.659 39.64% 
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Page 3 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

% Germination Datall 

Cone-% Control Type Rap1 Rep2 Rep3 Rep4 RapS 
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-Vo Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

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 Detail 

Conc-0.4 Control Type Rep 1 Rep2 Rep3 Rap4 Rap5 
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 

Conc-V, Control Type Rap 1 Rep2 Rep3 Rep4 Reps 

0 Artificial S011/S 12.8333 36.8260 31.748 35.78 30.84 

100 22.464 16.158 8.66602 24.688 20.8920 

Root Average Dry Wt. Datall 

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

100 1.B8400 1.09600 0.65400 .. 1.71799 1.48201 

Root Average Length Detail 

Conc-o/, Control Type Rep1 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 Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soll/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. Detall 

Cone-% Control Type Rep1 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. Detail 

Conc-0/o Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

100 59.16 38.046 19.4540 66.456 52.22 
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CETIS Analysis Detail 
I Plant Chronic lest 

Endpoint Analysls Type 
% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-•J. Statistic Critical 

Artificial Soil/Sedi 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159765 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.9294 0.20917 

F Statistic P-Value 
2.67 0.14111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 
Report Date: 
Analysls: 

Date Analyzed 

Page 1 of 9 

15 May-061:56 PM 

07-3049-9835/BG 156602ps 

CH2M HIii I 
Version 

15 May-061:SS_PM CETISv1.1 .2 

Toxic Units ChV PMSD 
1 NIA 20.96% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlstr1buUon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

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

Endpoint Analysls Type 

AG Average Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance t T~Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, statistic Critical 

Artificial SoiVSedl 100 2.08754 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 8.937865 8.937865 1 
Error 16.40803 2.051004 8 

Total 25.3458948 10.988869 9 

ANOVAAssumptions 

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 

Critlcal P-Value 

23.15450 0.43679 

0.05044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1:56 PM 

01-6840-9449/BG156602ps 

CH2M Hill I 
Version 

15 May-061 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.96% 

Oecislon(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 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Height Comparison 

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

Group Comparisons 

Control vs Cone-•/. Statistic Critical 

Artificial Soll/Sedi 100 3.36079 1.B5955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 167.5538 167.553B 1 

Error 11B.6756 14.B3444 B 

Total 286.229324 182.38822 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.74088 

Dislr1butlon Shapiro-Wilk W 0.88B76 

Sample Link Control Link 
05-4012-6287 05-4012-62B7 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0050 4.52974 

F Statistic P-Value 

11.29 0.00992 

Crltlcal P-Value 

23.15450 0.16091 

0.16420 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 3 of 9 
15 May-061 :56 PM 

04-1817-3375/BG156602ps 

CH2M Hill I 
Version 

15 May-061 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 23.91% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Dacision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/, Statistic Critical 

Artificial Soil/Sedi 100 2.12393 1.85955 

AHOVATable 

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-Vatue 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: 

Analysts: 

Date Analyzed 

Page 4 of 9 

15 May-061:56 PM 

06-1778-4905/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 32.62% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedl 100 0.73477 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1567499 0.15675 1 
Error 2.322712 0.290339 8 
Total 2.47946206 0.4470889 9 

ANOVA AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 1.35685 

Dlsb1bullon Shapiro-Wilk 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 StattsUc P-Value 
0.54 0.48346 

Critical P-Value 
23.15450 0.77462 

0.11105 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :56 PM 

10-9034-69B51BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 
1 NIA 39.19% 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsbibullon 

Data Summary Original Data Transformed Data 

Conc-o/. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/5 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 Alt H Data Transform 

Equal Variance t Two.Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"• Statistic CrlUcal 

Artificial Soll/Sedl 100 3.41756 1.85955 

AIIDVATable 

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 

AHOY A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.48196 

Dlslr1bullon Shapiro-Wilk W 0.92164 

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 

Crrtlcal P-Value 

23.15450 0.04287 

0.37254 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:56 PM 

10-564&-0601/BG156602pa 

CH2M HIii I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.34% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Signiffcant Effect 

Declslon(0.01) 

Equ~I Variances 

Nonnal Oisbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll.IS 5 21 .227 13.333 29 5.693 

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

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Unlransfonned 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artlflcial Soll/Sedl 100 1.01382 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 175.7511 175.7511 1 

Error 1367.951 170.9939 8 

Total 1543.70190 346.74495 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.24753 

Dislr1buUon Shapiro-WIik 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 StatlsUc 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-06 1:56 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% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dislribullon 

Data Summary Orlglnal Data Transformed Data 

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

0 ArtlHcial SolVS 5 36.878 13.317 46.99 13.778 

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

Endpoint Analysis Type 

Total Average Biomass Ory Wt. Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.73017 1.85955 

AHOVATable 

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 

AHOVAAssumptlons 

Attribute Test Statistic 
Variances Variance Ratio F 1.97707 

Distribution Shapiro-Wilk W 0.84141 

Sample link Control Unk 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0609 2.30133 

F Statistic P-Value 
2.99 0.12185 

Crltlcal P-Value 
23.15450 0.52538 

0.04587 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

15 May-061 :56 PM 

06-9688-5993/BG156602ps 

CH2M HIii I 
Venilon 

15 May-06 1 :56 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 34.99% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal 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 Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 1.4518 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 942.4918 942.4918 1 

Error 3577.302 447.1627 8 

Total 4519.79327 1369.6544 9 

ANOVA Assumptions 

Attribute Test StatlsOc 

Vartances Variance RaHo F 1.56883 

Distribution Shapiro-Wilk W 0.85602 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.0923 24.8697 

F Statistic P-Value 

2.11 0.18462 

Crltlcal P-Value 

23.15450 0.67328 

0.06847 

Comparisons: 

Report Data: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061:56 PM 

10-6936-9311/BG156602ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 37.41% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artiflclal SolUS 5 66.484 26.15 82.77 23.370 

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

Test No: 06-9018-7681 Test Type: 

Start Date: 05Apr-06 Protocol: 

Ending Date: 08 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 

Analysis Endpoint NOEL 

15-4902-9508 % Germination 100 

03-4255-8269 AG Average Dry Wt. 100 

16-2999-4225 AG Average Height 100 

14-3415-6893 AG Average Wet Wt. 100 

09-0554-6174 Root Average Dry Wt. 100 

15-4360-3201 Root Average Length 100 

07-7960-4753 Root Average Wet Wl 100 

04-4976-7362 Total Average Biomass Dry 100 

01 -2756-4511 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 

ASTM E1963-02 (2002) 

B1566-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 
> 100 NIA 

> 100 N/A 

> 100 N/A 

> 100 NIA 

> 100 N/A 

> 100 NIA 

> 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 sandbergil 

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°.4 Wilcoxon Rank Sum Two-Sample 

62.15% Equal Var1ance t Two-Sample 

55.73% Equal Variance t TWo-Sample 

54.13°.4 Equal Variance t Two-Sample 

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



Page2 of 3 

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

Test Link: 11-7211-8663/BG156603ps 

•;. Genninatlon Summary 

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

100 5 0.84000 0.20000 1.00000 0.1 6000 o.35m 42.59% 

AG Average Dry Wt. Summary 

Cone-% Control Type Rep& Mean Minimum Maximum SE SD CV 

0 Artificial Soil/$ 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/S 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/$ 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 

Conc-•t. Control Type Raps 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 Blomas& Wet Wt. Summary 

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

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

100 5 56.103 22.704 113.66 16.289 36.423 64.92% 

000-092-101-1 CETIS 111 v1 .1.2revl Analyst: P"-" 
-93-

Approval: __ _ 



CETIS Test Summary 
'Yo Gennlnatlon Detail 

Cone-0.4 Control Type Rap 1 Rep2 

0 Artificial Soil/S 0.60000 1.00000 
100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rap 1 Rep2 

0 Artificial Soil/S 2.05666 6.05200 

100 3.26001 2.12800 

AG Average Height Detail 

Conc-0.4 Control Type Rep 1 Rep2 

0 Ar11fidal Soll/S 20.3333 16.8 

100 12.6 B.6 

AG Average Wet wt. Detail 

Cone-% Control Type Rep1 Rep 2 

0 Artificial Soll/S 12.B333 36.8260 

100 20.1080 11.1600 

Root Average Dry Wt. Detall 

Conc-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.19199 0.94B00 

Root Average Length Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 11.8 8.2 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 21 .1280 11.544 

Total Average Blomaaa Dry Wt. Detail 

Cone-% Control Type Rap1 Rep2 

0 Artifldal Soil/S 2.70335 7.9B000 

100 4.45200 3.07600 

Total Average Blomaaa Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

1QO 41.2360 22.7040 

000-092-101-1 

L 

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 
6.7B801 

8.34601 

Rep3 
68.0900 

68.98 

Rep4 Reps 
0.60000 1.00000 
0.20000 1.00000 

Rep4 Rep 5 

6.26333 5.17000 

8.5J001 2.44199 

Rep4 Rep5 
27 15.4 

83 10.6 

Rep4 Rep5 
35.78 30.64 

43.06 15.3760 

Rep4 Reps 
2.06331 1.92001 

3.45001 1.14800 

Rap4 Rep5 
29 20.4 

73 9.4 

Rap4 Rep5 

46.99 42.48B 

70.6000 18.56 

Rep4 Rep 5 

8.32666 7.09000 

11.9600 3.58999 

Rep4 Reps 
82.77 73.328 

113.66 33.936 

CETISTM v1 .1 .2revl 

Report Date: 

Teat Link: 

Analyst: 7:,-

Page 3 of 3 

15 May-06 2:01 PM 
11-7211-8663/BG156603ps 

-94-
Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum TWC>-Sample C>T Rank 

Group Comparisons 

Control vs Cone•% Statistic Critical 

Artificial SoiUSedl 100 29 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0001352 0.000135 1 

Error 0.8748686 0.109359 8 

Total 0.87500388 0.1094938 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45738 

Dislr1bulion Shapiro-Wilk W 0.65938 

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

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 3 

F Statistic P-Value 

0.00 0.97281 

Critical P•Value 

23.15450 0.40516 

0.00028 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-06 2:01 PM 

15-4902-9508/BG156603ps 

CH2M Hill I 
Date Analyzed Version 
15 May--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 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry WL Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-If, Statistic Critical 

Artificial Soil/Sedi 100 0.51132 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1.26735 1.26735 1 

Error 38.7791 4.847388 8 
Total 40.0464520 6.1147375 9 

AAOVA AssumpUons 

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: 

Analysts: 

Date Analyzed 

Page 2 or 9 
15 May-062:01 PM 

03-4255-8269/BG156603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 52.20% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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 Cone-% Statistic Critical 

Artificial Soll/Sedl 100 20 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 120.1na 120.1TT8 1 

Error 4196.372 524.5464 8 

Total 4316.54936 644.72423 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 41 .81857 

Distribution Shapiro-Wilk W 0.71129 

Sample Link Control Link 

11-7211-8663 11-7211-8683 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.0754 0 

F Statistic P-Value 

0.23 0.64499 

Critical P-Value 

23.15450 0.00322 

0.00121 

Comparisons: 

Report Date: 

Analysis: 

Page 3of 9 

15 May-06 2:01 PM 

16-2999-4225/BG156603ps 

CH2M HIii I 
Date Analyzed Version 
15 May-06 2:01 PM 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 Orlglnal Data Transformed Data 

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

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

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

Endpoint Analysis Type 
AG Average Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 0.83967 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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: 

Analysls; 

Date Analyzed 

Page 4 of 9 

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

CH2M Hill 

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

Toxic Units ChV PMSD 
1 NIA 44.73% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DisbibuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

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

Group Comparisons 

Control vs Cone••~ Statistic Crltlcal 

Artificial Soil/Sedi 100 -0.6627 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 0.4393268 0.439327 1 

Error 8.003755 1.000469 8 
Total 8.44308144 1.4397961 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 4.98547 

Distribution Shapiro-Wilk W 0.88496 

Sample Link Control Link 

11-7211-8663 11 -7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7369 1.17636 

F Statistic P~Value 
0.44 0.52617 

Critical P-Value 

23.15450 0.14882 

0.14871 

Comparisons: 

Report Dale: 
Analysts: 

Date Analyzed 

Page 5of 9 

15 May-06 2:01 PM 

09-0554-6174/BG156603ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 72.74% 

Daclsion(0.D5} 
Non-Significant Effect 

Declalon(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiUS 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 
Arti!lcial Soil/Seel 100 21 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 9.735111 9.735111 1 
Error 3247.241 405.9051 8 

Total 3256.97608 415.64023 9 

ANOVA Assumptions 

Attribute Test Statistic 

Vartances Variance RaUo F 24.04797 

Distribution Shapiro-Wilk W 0.72521 

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

Zeta NOEL LOEL 
100 >100 

P-Value Tles 
0.1111 0 

F Statistic P-Value 
0.02 0.88076 

Critical P-Value 

23.1 5450 0.00931 

0.00178 

Comparisons: 
Report Date: 
Analysls: 

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

15-4360-3201/BG156603ps 

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

Toxic Units ChV PMSD 
1 NIA 111.63% 

Decision(0.05) 
Non-Significant Effect 

Decislon(D.05) 
Non-Significant Effect 

Dacision(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 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 Soil/Sedl 100 0.35705 1.85955 

AHOVATable 

Source Sum of Squares Mean Squara DF 

Between 48.42056 48.42056 1 

Error 3038.583 379.8229 8 

Total 3087.00356 428.24343 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00179 

Dlslr1bullon 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% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

De<:lslon(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 Arlilk:lal Soil/S 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 WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% StatlsUc Critical 

Artificial Soil/Sedi 100 0.14854 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.82040 

Distribution Shapiro-Wilk W 0.94597 

Sample Link Control Link 

11 -7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4428 3.66564 

F Statistic P-Value 

0.02 0.68560 

Crltlcal P-Value 

23.15450 0.33935 

0.62111 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 8 of 9 

15 May-06 2:01 PM 

04-4976-7362/BG 156603ps 

CH2M HIii I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 55.73% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nomial Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS 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 TW(X)ample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/e Statistic Critical 

Artificial Soil/Sedi 100 0.53636 1.85955 

~OVA Table 

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 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.42893 

Distribution Shapiro-Wilk W 0.94678 

Sample Link Control Link 

11-7211-8663 11 -7211-a663 

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 9 of 9 

15 May-06 2:01 PM 

01-2756-4511/BG156603ps 

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 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 66.484 26.15 82.77 23.370 

100 5 56.103 22.704 113.66 36.423 
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Page 1 of 3 

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

Test Link: 09-5382-7322/BG156604ps 

I Plant Chronic test CH2M HIii I 
Test No: 21}-37 4 7-5618 Test Type: Plant Chronic lest Duration: 33d Oh 
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergii 

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

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

Comments: BG1566-04 

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

Sample Dale: 04 Apr-06 Malerlal: Soll Project: 

Receive Date: Source: Hanford 

Sample Age: 24h Station: 

Comments: J11JH8 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

10-4296-0091 % Germination 100 > 100 NIA 20.96% Equal Variance l Two-Sample 

06-5675-2370 AG Average Ory Wt. 100 > 100 NIA 39.71% WIicoxon Rank Sum Two-Sample 

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

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

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

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

09-2915-6004 Root Average Wei Wt. 100 > 100 NIA 48.66% Equal Variance t Two-Sample 

14-6818-4113 Total Average Biomass Dry 100 > 100 NIA 42.74% Equal Variance t Two-Sample 

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

-105-
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Page 2 of 3 

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

% Germination Summary 

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

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

Conc-o/o Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoiVS 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41 .94% 

AG Average Height Summary 

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

100 5 12.96 9.2 16.2 1.2254 2.7401 21.14% 

N3 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 38.79o/o 

Root Average Dry Wt. Summary 

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

0 Artlficial Soll/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75% 

100 5 1.61000 0.34401 2.82400 0.39717 0.88809 55.16% 

Root Average Length Summary 

Cone•"• ControlType Reps Mean Minimum Maximum SE SD CV 

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

100 5 11 .16 7 13 1.on8 2.41 21 .59% 

Root Average Wet Wt. summary 

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

0 Artiftc/al Soil/S 5 38.878 13.317 46.99' 6 .1616 13.778 37.36% 

100 5 30.844 4.5140 48.884 7.4266 16.606 53.84% 

Total Average Biomass Dry Wt. Summary 

Conc-0/4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial 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 Wei Wt. Summary 

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

0 Artificial SoiVS 5 66.484 26.150 82.TT 10.452 23.370 35.15% 

100 5 55.725 14.866 83.642 11.491 25.695 46.11% 

000-092-101-1 CETIS111 v1 .1.2revl Analyst: &-
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Page 3 of 3 

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

-,,. Germination Detail 

Cone-•!. Control Type Rep 1 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 

~ Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/$ 2.05668 6.05200 5.26000 6.26333 5.17000 

100 4.14000 1.17200 4.69401 4 .18001 5.57001 

~ Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rap3 Rep4 Rep5 

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 WI. Detail 

Cone-% ControlType 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 Rep 1 Rep2 Rep3 Rep4 Reps 

0 Arllficlal Soll/5 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 Rap3 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 Rap 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Sol 1/5 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/5 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 CETIS111 v1 .1.2revt Analyst: b-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Conc-0/4 Statistic Crlllcal 

Artificial Soil/Sedl 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 2:09 PM 

10-4296-6091/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 20.96% . 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nomial Distribution 

Data Summary Original Data Transformed Data 

Cone-'!'. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152 

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

Endpoll')t Analysis Type 

AG Average Dry Wt. Compartson 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-1/, Statistic Critical 

Artificial Soil/Sedi 100 21 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 2.546196 2.546196 1 

Error 22.43875 2.804843 8 

Total 24.9849429 5.3510389 9 

ANOVA Assumptions 

Attribute last Statistic 

Variances Variance Ratio F 1.04281 

Distribution Shapiro-Wilk W 0.78590 

Sample Link Control Link 

0~5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.1111 0 

F Statistic P-Valua 

0.91 0.36860 

CrlUcal P-Valua 

23.1 5450 0.96857 

0.00977 

Comparisons: 

Report Data: 

Analysis: 

Page 2 of 9 

15 May-06 2:09 PM 

06-5675-2370/BG 156604ps 

CH2M Hill I 
Data 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 Ortglnal Data Transformed Data 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 6.80000 2.00000 10.0000 3.11448 

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

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc,,0,4 Statistic Critical 

Artlflclal Soll/Sedi 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 

ANOIIAAssumptlons 

Attribute Test Statistic 

Variances Variance RatJo F 3.26330 

Distribution Shapiro-Wilk W 0.89810 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0228 4.70498 

F Statistic P-Value 

5.60 0.04552 

Critical P-Value 

23.15450 0.27849 

0.20879 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:09 PM 

1 !'r8985-83051BG 156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 24.83% 

Dec:lsion(D.D5) 

Significant Effect 

Dec:lslon(D.D5) 

Significant Effect 

Declsion(D.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 
AG Average Wei 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 0.79139 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 55.80611 55.80611 1 

Error 712.8447 89.10558 8 

Total 768.650776 144.91169 9 

ANOVAAssumptlons 

.Attribute Test Statistic 

Variances Variance Ratio F 1.12685 

Oisb1bullon 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 4of 9 

15 May-06 2:09 PM 
09-3523-9846/BG156604ps 

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 

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

0 Artificial Soll/S 5 29.605 12.833 36.826 9.717 

100 5 24.881 10.352 34.758 9.1538 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Var1ance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial SolVSedl 100 0.01519 1.85955 

ANCNATable 

Source Sum of Squares Mean Square OF 
Between 0.0001296 0.00013 1 

Error 4.492009 0.561501 8 

Total 4.49213825 0.5616306 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 2.35927 

Distribution Shapiro-Wilk W 0.93226 

Sample link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4941 0.88128 

F Statistic P-Value 

o.oo 0.98825 

Critical P-Value 

23.15450 0.42618 

0.47069 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 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% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial SolUS 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.61000 0.34401 2.82400 0.88809 

Graphics 

1.0-

-- --- --1---------------

U· I 
I 

o.t- I • 
i 1.0-

I 

0.1- I 

11 
I 

l:" - ~Nuil- I 
Q 0.7 

0.5- I 

f I • 
0.6' :• • 

~ o.s- o.o ------------ --------------C • .. ::) • I 

J 0.-t, I 

-0.S-
I 

03 I 
I 
I 

0.2-
· 1.0- • I 

I 

0.1 • I 
I 

0.0 · I ,. 
0 100 •2.0 •1,5 •l.O -0.5 0.0 o.s 1.0 1.5 2.0 

Conc-'!lo Rllnlclts 

- 112 -
000-092-101-1 CET!S'1111 v1.1.2revl Analyst: o- Approval: __ _ 

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



CETIS Analysis Detail 
[Plant Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Metflod Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Crltlcal 

Artificial Soil/Sedl 100 3.64112 1.85955 

ANOVATable 

Source Sum of Squares MeanSqu11re DF 
Between 253.3445 253.3445 1 

·Error 152.8729 19.10911 8 
Total 406.217346 . 272.45356 9 

ANOVA Assumptions 

Attribute Test StaUsUc 

Variances Variance Ratio F 5.58027 

Distribution Shapiro-Wilk W 0.94563 

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

z __ :: : • .:EL LOEL 

~o 100 

P-Value MSD 
0.0033 5.14112 

F Statistic P-Value 
13.26 0.00658 

Critical P-Value 

23.15450 0.12453 

0.61720 

Comparisons: 

Report Date: 
Analysts: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:09 PM 

04-8151-0611/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 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysis Type 

Root Average Wei Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfomied 

Group Comparisons 

Control vs Cone-% StaUstlc Crlllcal 

Artificial Soil/Sedi 100 0.62527 1.85955 

AAOVATable 

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 

AAOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45274 

Dislribution Shapiro-Wilk W 0.86473 

Sample Link Control Unk 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

· P-Value MSD 
0.2746 17.9443 

F Statistic P-Valua 

0.39 0.54921 

Crltlcal P-Value 

23.15450 0.72627 

0.08673 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:09 PM 

09-2915-6004/BG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISV1.1 .2 

Toxic Units ChV PMSD 

1 NIA 48.66% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Slgnlflcanl Effect 

De<;lslon(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 Artificial Soil/S 5 36.878 13.317 46.99 13.TI8 

100 5 30.844 4.5140 48.884 16.606 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoin t Analysis Type 
Total Average Biomasa Dry Wt. Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artiftcial SoiVSedi 100 0.67228 1.85955 

ANCNATable 

Source Sum of Squares Mean Square OF 
Between 2.58272 2.58272 1 

Error 45.71575 5.71 4468 8 

Total 48.2984681 8.2971888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.24729 

Distribution Shapiro-Wilk W 0.83879 

Sample Link Control Link 

OS-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2602 2.81142 

F statistic P-Value 
0.45 0.52034 

Critical P-Valua 

23.15450 0.83561 

0.04267 

Com parisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 2:09 PM 

14-6818-41 13/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 42.74% 

Decision(0.05) 
Non-Slgnlflcant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS 5 6.5TT61 2.70335 8.32666 2.25514 

100 5 5.56120 1.51602 8.39399 2.51859 

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 Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-•;. Statistic Crltlcal 

Artificial Soil/Sedl 100 0.6926 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 
Between 289.3578 289.3578 1 

Error 4825.742 603.2178 8 

Total 5115.09996 892,57556 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.20886 

Distribution Shapiro-Wilk W 0.63756 

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 

Crltlcal P-Value 

23.15450 0.85859 

0.04125 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-OS 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 

Normal Dlsb1bulion 

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 

Graphics 
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Page 1 of 3 

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

Test Link: 02-643!>-3225/BG156605ps 

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

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

Ending Date: 08 May-06 D11 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 I Two-Sample 

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

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

06-2382-5640 Root Average Length 100 > 100 N/A 31 .77% Equal Variance t Two-Sample 

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

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

0!>-5096-3625 Total Average Biomass Wet 100 > 100 NIA 34.13% Equal Variance t Two-Sample 

000-092-101-1 CETIS™ v1.1 .2revt Analyst: 7,-: 
-118-
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CETIS Test Summary 
"I, Gennlnation Summary 

Conc-o/, Control Type Reps Mean 
0 Artificial Soil/S 5 0.84000 

100 5 0.92000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soif/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 

Conc-o/, Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 1.65493 

Root Average length Summary 

Conc-'.4 Control Type Reps Mean 
0 Artlficlal Soll/S 5 21.227 

100 5 16.667 · 

Root Average Wet Wl Summary 

Conc-•t. Control Type Reps Mean 
0 Artificial Soll/S 5 36.878 

100 5 31.738 

Total Average Biomass Dry Wt Summary 

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

100 5 5.42147 

Total Average Biomass Wei Wt. Summary 

Cone-% Control Type Reps Mean 
0 Ar1ificial Soil/S 5 66.484 

100 5 54.883 

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 

12.833 36.826 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.B 26.333 2,5826 

Minimum Maximum SE 

13.317 46.99 6.1616 

20.338 41.842 3.7804 

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 

CETIS..., v1 .1.2revl 

so 
0.21909 

0.17889 

SD 
1.69222 

1.04056 

SD 

4.9498 

3.7014 

SD 

9.717 

6.1977 

SD 

0.57819 

0.38285 

so 
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°.4 

CV 

26.13°.4 

25.35% 

CV 

32.82% 

26.78% 

CV 

35.75% 

23.13% 

CV 

26.82% 

34.65% 

CV 

37.36% 

26.63% 

CV 
34.29% 

25.58% 

CV 
35.15% 

25.65% 

Analyst b""" 

Page 2 of 3 

15 May-06 2:15 PM 

02-6435-3225JBG156605ps 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.60000 1.00000 
100 1.00000 1.00000 

AG Average Dry Wt Detail 

Conc-'k Control Type Rep 1 Rep2 

0 Artlflcial Soil/S 2.05668 6.05200 

100 2.32200 3.90800 

AG Average Height Detall 

Cone-o/, Control Type Rap1 Rep2 

0 Artificial Soil/S 20.3333 16.6 

100 12.2 12.6 

AG Average Wet Wl Detail 

Conc-0.4 Control Type Rep 1 Rep2 

0 Artificial SoiUS 12.6333 36.6260 

100 14.0140 24.974 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artlficlal Soll/S 0.64667 1.92600 

100 1.05601 1.87601 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Ar1iflclal Soll/$ 13.3333 23.4 

100 10.8 15.4 

Root Average Wet Wt. Detail 

Cone-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 20.3380 41.6420 

Total Average BlomasJ Dry Wt. Detail 

Cone-'k Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.37800 5.76400 

Total Average Biomass Wet Wt. Detail 

Conc-'k Control Type Rep1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

100 34.352 66.816 

000-092-101-1 

Rep3 
1.00000 
1.00000 

Rep3 

526000 
3.19401 

Rep3 

15.2 
12.4 

Rep3 

31 .746 
20.116 

Rep3 

1.52600 
1.52201 

Rep3 

20 
14.8 

Rep3 

36.3420 

26.3220 

Rep3 

6.78801 
4.71603 

Rep3 
68.0900 

46.4400 

Rep4 Reps 
0.60000 1.00000 
1.00000 0.60000 

Rep4 RepS 
6.26333 5.17000 
4.44199 4.96667 

Rep4 Reps 

27 15.4 
14.6 21 

Rep4 Rep5 

35.78 30.64 
26.622 29.7967 

Rep4 Rep 5 
2.06331 1.92001 

2.03398 1.76666 

Rep4 Reps 

29 20.4 

16 26.3333 

Rep4 Reps 

46.99 42.488 
34.114 36.0733 

Rep4 Reps 
8.32666 7.09000 

6.47598 6.75334 

Rep4 Reps 
82.77 73.328 

60.936 65.87 

CETISTII v1.1 .2revl 

Report Date: 

Test Link: 

Analyst 2--
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c·ETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

WIicoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Unk 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value 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 2:1 5 PM 

10-2614-5013/BG15§605ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlficlal 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 

Comparisons: 
Report Date: 
Analysis: 

Page 2of 9 

15 May-06 2:15 PM 

06-9816-5069/BG156605ps 

CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
AG Average Dry WI. Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1 .1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO 
Equal Variance I TwtrSample C>T Untransformed 100 >100 1 N/A 33.30% 

Group Comparisons 

Control vs Cone-% Statistic Critical P-Value MSD Declslon(0.05) 
Artificial SoiVSedi 100 1.34382 1.85955 0.1 079 1.65205 Non-Significant Effect 

AMOVATable 

Source Sum of Squares Mean Square OF F Statistic P-Value Daclslon(0.05) 
Between 3.563297 3.563297 1 1.81 0.21587 Non-Significant Effect 

Error 15.78555 1.973194 8 
Total 19.3488472 5.5364908 9 

AMOV A Assumptions 

Attribute Test Statistic Critical P-Value Oeclsion(0.01) 

Variances Variance Ratio F 2.64472 23.15450 0.36905 Equal Variances 

Distribution Shapiro-Wilk W 0.87162 0.10441 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 3.76653 2.32200 4.96667 1.04056 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• 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 B 

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 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.0772 5.13995 

F StatisUc P-Value 

2.47 0.15447 

Crttlcal P-Value 

23.15450 0.58719 

0.02017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:15 PM 

12-7856-0968/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-Slgnlftcant Effect 

Decision(0.05) 

Non-Slgnlftcant 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 Artificial SoiVS 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control Y1I Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.25344 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 104.3463 104.3463 1 

Error 531 .3278 66.41598 8 

Total 635.674072 170.76223 9 

AN OVA 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: 

Repcrt Date: 

Analysis: 

Date Analyzed 

Page4 ~f 9 

15 May-06 2:15 PM 

12-4163-3516/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 32.37% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/• ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 

Root Average Ory WI. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control VB Cone-"!. Statistic CriUcal 

Artificial Soll/Sedl 100 -0.1217 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0035600 0.003560 1 
Error 1.923489 0.240436 a 
Total 1.92704911 0.2439961 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio. F 2.28077 

Distribution Shapiro-WIik W 0.85352 

Sample link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.5469 0.57668 

F Statistic P-Value 

0.01 0.90615 

Critical P-Value 

23.15450 0.44417 

0.06397 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

15 May-OS 2:15 PM 

11-7585-1 124/BG156605ps 

CH2M Hill I 
V81'$1on 

15 May-06 2 :15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.66% 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Oisbibution 

Data Summary Original Data Transformed Data 

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

0 Arliftclal Soll/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 Conc-o/. Statistic Critical 

Artificial Soll/Sedi 100 1.2574 1.85955 

Ji.MOVA 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 

Ji.MOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02896 

Distribution Shapiro-WIik W 0.91541 

Sample Link control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P.Yalue 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: 

Analysis: 

Date Analyzed 

Page6 of 9 

15 May-06 2:15 PM 

06-2382-5640/BG 156605ps 

CH2M HIii I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

ToxJc Units ChV PMSD 
1 NIA 31 .77% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Conc-•,4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 21 .227 13.333 29 5.693 

100 5 16.667 · 10.8 28.333 5.7748 
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CETIS Analysis Detail 
I Plant Chronic test 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

15 May-06 2:15 PM 

03-8355-0816JBG156605ps 

CH2M Hill I 
Endpoint ._ ,l,'nilysia Type Sample Link Control Link Date Analyzed Version 
Root Average Wet Wt. '- • tomparlson 02-6435-3225 02-6435-3225 15May-062:15 PM CETIS111 .1.2 

Method Alt H Data Transfonn Zeta NOEL Loa Toxic Units ChV PMSD 

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 36.45% 

Group Comparisons 

Control vs Cone-¾ Statistic Critical P-Value MSD Decislon(0.05) 
Artificial Soll/Sedl 100 0.71108 1.85955 0.2486 13.4424 Non-Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05) 
Between 66.05597 66.05597 1 0.51 0.49724 Non-Significant Effect 

Error 1045.13 130.6412 8 

Total 1111.18549 196.69716 9 

ANOV A Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 
Variances Variance Ratio F 2.65655 23.15450 0.36694 Equal Variances 

Distribution Shapiro-Wilk W 0.87165 0.10448 Nonnal Distribution 

Data Summary Orlglnal Data Transfonned Data 

Conc-o/e Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artiliclal Soll/S 5 36.878 13.317 46.99 13.778 

100 5 31.738 20.338 41.842 8.4532 
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Comparisons: Page 8 of 9 

CETIS Analysis Detail 
Report Date: 15 May-06 2:1 5 PM 

Analysls: 09-4776-1406/BG156605ps 

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

Total Average Biomass Dry WI. Comparison 02-6435-3225 . 02-6435-3225 15 May-06 2:1 5 PM CETISv1.1.2 

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

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

Group Comparisons 

Control vs Conc-•t. Statistic Crltlcal P-Value MSD Declslon(0.05) 

Artificial SoiUSedl 100 0.97653 1.85955 0.1787 2.20155 Non-Significant Effect 

ANOVATabte 

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

Between 3.341636 3.341636 1 0.95 0.35740 Non-Significant Effect 

Error 28.03329 3.504161 8 

Total 31 .3749232 6.8457971 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 2.64510 23.15450 0.36899 Equal Variances 

Distribution Shapiro-WIik W 0.85862 0.07350 Normal Distribution 

Data Summa,y Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiUS 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 

Artificial SoiUSedl 100 0.95081 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 336.4471 336.4471 1 

Error 29TT.274 372.1593 8 

Total 3313.72122 708.60632 9 

ANOVA Assumption& 

Attribute Test Statistic 

Variances Variance Ratio F 2.75655 

Distribution Shapiro-Wilk W 0.83700 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.1848 22.6883 

F Statistic P.Yalue 
0.90 0.36954 

Critical P-Value 

23.15450 0.34972 

0.04061 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 2:15 PM 

05-5096-3625/BG 156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 34.1 3% 

Oeclslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal DisbibuUon 

Data Summary Original Data Transfonned 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 54.883 34.352 66.816 14.076 
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?~ 
··i 

;2 ·71J· 
!-'Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-3 'Page 1 o( l 

l~.cctor Comoanv Contact Tderihoot No. Proicct Coor dinator 
Price Code SL Data Turnaround . COLLOM JOAN KESSNER 375-4688 KESSNER, JH 

Proicct Dcsi1rn11lio11 Samolin2 Location SAFNo. Air Qu:ility I· : 45 Days 
100 & 300 Arca C omponent or1hc RC'l3RA - lncrcmcntal So 600-131 RC-OSI 

Ice Chest No. Field Lo2book No. I COA Method of Shipment 
EL-1596 BESRAS6520 

Shinned To OITsilc Proocrtv No. Bill of Ladin2'Air Bill No. 
CH2MHILL A060151 

--··--•·· - · ... - . •• · •- · --- .. - ·• - ·· · • • • O U - . - · .. .. --- -- ------·· .. . .. ----··· ... ·- •-·· . -------· -· ---- --- . . -· -· .. --- . --- - - . . . . .. 
POSSinl.E SAMPLE HAZARDS/REMARKS 

NONE None None 
Prc.,crvatlon 

Type of Cootaiocr 
GIP l'/G 

Speci.1I Handling and/or Storage 
t t 

NONE No. of Contalncr(s) -
Volume 

1000, .OOOg 'j_,I s ... ;,,c:..·, Hl8\t; 
S« i1tm(I) in Soil ,l:IG, 

Spcci1t Toxicity 

SAMPLE ANALYSIS 
1nJIRIClions. IISTM E196l: 

Soi1Ncmo1odo 
Toxirfly 

oc· LU -
ASTM El172 

r 1--1- .) 

Sample No. Matrix• Sample Da\c Sample Time ~·~~~tji!ri~~ ~m;it}~~~ .]ttm~~-}~~~; ~t~~~t.,~ ~;:::·~-~,1i(t:: ~~t;;_:;, ., ... .,:_:·: .: ~:·:~.:·:~·-.:_. ~·-· .. :: ;i~:)tI-r}~~~-
~ .J iODW4 SOIL {0-·31·0~~ 153D X X 
.:lffloW&- SOIL 

J.a.00W+- SOIL 

-:ttGew-2- SOIL 

J100W3- SOIL - ·-
CJ{AJN Q,F PO~S,ESS}PN Sign/Print Name$ SPECIAL INSTRUCTIONS Matrix• 

Dalc/fin,c Received By/Stored In D,ie/Timc S•Soll IRcl.ioouis\1c.,i'By~fmov d froV,. 
I .-/'-~ ~ II-I- oseic...'1- -~~.(., &~ ,L-..-·· l/ ··/ - 0:, IC>~. ?-~ 

(I) Porricle Size (Ory Sic,•c) • 0422: Moisture Conlenl • 02216: TOC • 9060; pH (Soil) · 9045: sc:-s ....... ---... Ni1roge11 by l<jeldahl - 351.2; Alnrnonia • 350.3: IC Anions. 300.0; Pcn:c11t Solids so,.s.i;,, • R;linq11ishcd By/Removed From 

Relinquished By/Rcmo\'cd From 

Relinquished 13y/Kcmovcd From 

Relinquished 13yJRe111oved From 

Relinquished By/Re1novcd From 

LADORATORY Received By 
SECTION 

Disposal Me1holl ~ll};L SAMPLE 
( i, POSITION 

8~E-011 (08/29/2005) 
I 

Oa1e/Tin1C 

Oatc/Tinie 

Datc/Tin,c 

DalC/Timc 

Dale/Time 

Received Byl§umd Ill Dore/Time si-s,.,. 

{3,;,c~ B/St/~ -oi W•W•ct 

c..O -:: O~il 

Re<civcd By/Stored In Dalc/fime A•Air 

DS•Onu• s.tidl 
DL•D,,n U'l"W. 

Received By/Stored In Cate/l"imc T•TD•c 
\\' l• W--,c 
L•~•NI 

Dalcfl"in,e 
V•VCJldfl ioa 

Received By/Slorcd In ~-
Received By/Stored In Oo1c/Time 

Title Dau:/J"ime 

Disposed By Daccrrim<: 

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



I 

!:;Nasbington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 I "•i:c . l of l 

CpUcctor Como11nv Contact Teknhonc No. Proiect Coordinator 
Price Code SL Dat:l Turn1u-ound J... COLLOM JOAN KESSNER 37S-4688 KESSNER,JH 

Proic:ct Dcsienation Samoline Location SAF.No. Air- Quality i 45 Days 
100 & 300 Area Component of the RCBRA - Incremental ·so PIT 2J RC-051 ' 

Ice Chest No. Field Lo2book No. I COA Method ofShinmcnt 
EL-1596 BESRAS6520 

Shi1mcdTo Offslte Prooertv No. Bill ofLlldinl!IAir Bill No. 
CH2MHILL A0601SI ... -- .. .. . ·-. . . . . . . .. . . ····- .. --·-- . . .. .. - ·· .. ··-·· ·- · - ··· -·- --·. ----- - ·- ·· • ·• .. -- . - - - ·- -· . . - - ······ -· ·- . - ···-

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Prcsen•ation 
None None 

Type or Cont.liner 
GIP PIG 

Special Handling and/or Storage 
I I 

NONE No. of Contniner(s) ,(' / 

Volume 
JOOOg -JOOOg"" l'v c.. •? 

I (O(;~ i \\," 

Sc< ilCrA(I) in Soil Pl:nl 
Speclol To:cicU.y 

SAMPLE ANALYSIS 
lllllNOlions. ASTM\l196J: 

Soil Ncnucode: 
Toxici1y I ASTMEll7? 

Sample No. Malriit• Sample Date Sample Time ~~~ , .:.~~~--i'f'..'! 
~~~i r::-:.m ~ . ~~1 ~:m ~r.: !.:..o.t. -~,..~ t, ·tillt=;~:-;~~~ ~~;!~, \ ·i~:.~t: :rli~!~f/\~~1 ;.~::.~~-=~: ~-:;/ ~~~«tf~~ 

J10DV4 SOIL . 11 -'t\ ·-C- S li,,' ,c:..,D I I -1 
J10DV5 SOIL 

J10OV6 SOIL 

J10OV7 SOIL 

J10DV8 SOIL 

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

Rcy111uishcd t'tfn,ovcd rrom ~le/Time Reech1'd By/Stored In. ~tc:/Time This chain of custody fomt documcnls the trans!'cr ofbul1' fiald collc,ctcd soils 10 Jhc CH2M Hill 
S•Soil 

9QA.'CJ..{'L. I 1 ~YT01r..,;... fl-'i ·-L·. -; l 2. '.Cl°) ,---&:~- / i:ri~ ,C-, 11-· '7 ·v )- / :z .-_J;• . Co,v:,llis l•boralOry for incrcmont•I prop•rution •nd •liquo1in1. IE-Sdi"'°" 

RclinquisMd Dy/Rcn-.i,·cd Frob,1 
, 

Recci\1'd By/S1orcd In 
so-s.,;i 

Datc/Tin1e Date/Time (I) Pa11icle Size (Dry Sieve) - D422; Moisture Contcnl • D1216: TOC - 9060: pH (Soil)• 904S; SI-SI., .. 

Ni1T0gen by Kjeldahl - 35 1.t; Anunonio - 350.J ; IC l\nions - 300.0: Percent Solids W•Waa 

-1 )- ,,. , . 0-0il 
Relinquished By/Removed From ~tc/Time Received By/Stored ln Date/Time A•Ait 

\ \0 \0:, OS-°"'"'s.t.b 
\\ ,r ... - OL•O.--U.,;o, 

Rciinquishcd Dy/Rcn>e>vcd from D,1c1Timc Received B)l(Storcd In D,te/Timc ~..., p•· ',,_...'?~ T•T;..ae 
Wl•Wipt 

.. ~'\ 'y-...' l•l{o,,W 

Relinquished Oy/Ren,o,·cd Fron, D>lc/Timc 
\Z...\c:..: . v-v ......... 

Rccci,-cd By/Stored ln Date/Time 
f!;;,o<~ Bl5"i.J.-o A 

X-OU!ia' 
;: J) =-

Relinquished Dy/Removed From 0•1c/J"imc Rece ived By/S1orcd In Date/Time 

LABORATORY Received Dy Tide Doicrrinic 
SECTION :;.L SAMPLE Dis~l Mcchod Disposed By D•1c/Timc 

OSITlON 

BH- E-011 (08/29/2005) 



I 
t-' 

Wa~ington Closure Hanford 
,rtcctor 
I. . COt.l.OM 

·oint Ucs h!11alim1 
100 & .300 Arca C11n,po11cnl nrthc RCllR,\ - lncn:mc111al Sl> 

C Chc~I No. 

CHAIN OF° CUSTODY /SAMPLE ANALYSIS REQUEST 
CCl1nc:111\· C:ontnct 

.IOAN Kl!SSNER 

S,1mnli111( Locntion 

Tcknhont No. 
375-46S$ 

llpl;inll BncklilJ 1.:lev;ited-100-f'-2 

l'icld Lo!!.hook No. 
GL- 1596 I COA 

BF.SRAS6S20 

Proicct Coorilin.itnr 
KESSNC:ll , J/l 

SAF:\o, 
RC--051 

i\lcthotl of Shinmcnl 

.,.. J' ., .,.. .,,., .. , I 
,.;__ . --"- . J 

RC-051-9 

l' r icc CCldc 8L 

Air Quality 

hinocd To 
Cl-l:!Ml-111.1. 

Offsitc Prooertl· No. Bill or uuline/Air Uill No. 

:•oss1m.r,: SAMl'l.r. 11 ,\,'.;\IU)S/Jtl':MAHl,S 

"01e111i11/(r Rmlin11r1in•. 

Special Handling :111d/or Storage 
\'ON£ 

A060151 

Prcserv:1tion 

Type of Container 

;',;o. of C0111a.incr(s) 

Volume 

Sl\M l'l.f. A 1's1\I. YSIS 

s~mplc Nn. Malrix • Sample Date Sample Time 

10DT8 I SOIL _l I _/.1ik, 5 r7 ·· _., ; 
~ ~---

~D4'1C S:Jmt 

G.'P P,G 

I 1 

IO00: '-10(.(., 
-Sec i1c:n1 (I) in Soil Pl:vn 

Spec;.,1 To.~i<ity 
)tUINC\iot\l, "STM ~lq6J, 

SLJil Ncmacodt 
To>..i Cit)• 

ASTMU17l 

. ._;.~::::f: . 
l I 

CHAIN or- f>OSSES.<;10,'\' .Sign/Print N:,incs SPECUL INSTRUCTIONS 

:_,,,·9 ~•{)h, J.D~ncn/...•,~\,:~;ro,,,--r;;; ,,-,,.(M'l~>",,1c/ri/,1J1ey_J/1;//4;c,;,,,,--.,·-> R;t· •1i,i-cd,/71S
0

tor.dj~' Oatcr!}c ;/; . .__ 1 ' / · ,; 1 /. :; ~ l lrv"J/;- ~• f"J /1 / ; ·; · '/.,:--b .Au Portid• Si_ze I Ory Sievel - ~12; ~foiJlurc Con1c111_. D::?216: 'f"OC: • 9060: ~H (Soil) - 90~:I; 
·.,1, vi ,L, ,f / J,l/ ;/ //_//_../ .::::,/vrrJ,ro,cn by KJcldohl. lSU; A11111101110 -lSO.}; IC" 1\ 1110ns • JOO.O: Pcr"c111 &>hd• 

:~f ~~~~hu ili-?~'_:;t:IT\s~ / Rcccivsd lly!Slnrcd In Ooa.f.'TinlC • ; / :c I . 
_ _ ___ ....;._ _ __:_ \_ ~• .....-'4--....;.__-+-----~·-· ______ ,_·--l- r>,0-~7 ;-~ -=- PJ; ~-'i:x- () :3 
:linqui.<hcd OY,Rc11vwcd Fr,,111 1>~11:rr 111-.· llcrcfrcd Oy/S10rcd In O.tc!Tin,c 

ctin~uishc,I lly/RcnuvccJ Fn.,1u 

c\in(\ui~lu:d IJy.'lkn•wcJ Frum 

~AHOltATOIW 
S f.~ '.Ttci,,\" 

I >i~'11~Jl ~·l<,·1111~ 

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

l)ah.•fl" i11-.. 

l)au:.' l'hnc 

Rc«ivc:d Dy.'Slorcd In D~lc.'"Timc 

llc,:ch·cd B)''SI<>~ In 

Rccci,-cd By/Slnrcd Ill 0.:alc.'Timc 

Disposed Or 

Onlo Tur11:1ro1111d 

45 Days 

. ... _ ·.:: __ .. ·~ 

Mntrix • 

S•S-1 
S£• Satl•C'llll 
SO-!-oliif 
$1•Shilltc 
\\' • \V.ntr 
O•();I 

O.S•Drnn, U i.U 
OL.•Oniin lii~..SJ 
T•TU't,c 
\\' l•Wi,c: 
l.• \..i,qwiiiil 
V•V<fCU'll.
.'\:•01\Kf 



E z_g '1 7 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 I P•ic 1 or 1 

Collet@- Conman,• Cont11et Telcobonc No. Proicct Coordin11tor 
Price Code SL Dahl Turnnround L.q'5LLOM JOAN KESSNER 375-4688 KESSNER, JH 

Proicct Ocsi1m:1tio11 Samolimz Locntion SAF No. Air Quality 45 Days 
100 & 300 Arca Cc,1nponcn1 \>flhc ltC'llRA - lncrcmentlll So Ri-p:iri;n Low-Site#IO Downriver 100-D RC-051 

Ice Chest N11. Field Lo2qook No. I COA Method ofShi11mc11t 
EL-1596 BESRAS6520 

Shinlled To Offsite Proocrtv No. Dill of Ladine/t\ir Bill No. 
Cl·l2MIIIL.I. A060151 . . . -· . .. . . . .. - .. 

POSSIBI.E SAMPLF. l·IAZARDS/REMARKS 

NONG ~om: N,mc 
PrCjcn•ation 

Type of Cont11incr 
GIP PiG 

Spc::i.'tl Handling and/or Storage 

NON£ No. ofContai11cr(s) 
I 1 

Volumi! 
1000g ~OOOg 

Src ncm(l) lo So~ Pl .. , 
Spcci:al Tl,)•ic.i1y 

SAMPLE ANALYSIS 
ln1lruc1ions. ASTM E196J, ., Soil ;\:~~&ode 

i,!,-,; I? Toxic;ly 

,.., -'\ ,/}; ASTM E!l7! 

t.-' 

Sampl,: No. M.1nrix • Sam-pie Dale Sample Time t:~=-... -' .. i:;:::; ~~~:z;/j:?~ ·-~_}t:~_·_:/}i~ . ~·;,~:~;,::i:~ i ~.l~·'.Ii?: .::' :-:i>l:::-·; < .. . 
- ·:: . .. , .. . ..... .. t~?t3:?.-r~tf . ; ·•·: --· , .. :- . 

J1CLJ5 SOIL ,~~z_'i-vS •r;n_, _, 
l l ---1 .:r • l I 

//~. iq 

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

~linquishcd ll~•~vcd Fm'1.:_.l"t L.i"\ l'D!all:ffimc fV;• -~ '.':> R.e~-~yfSrored h_1,, J. . Date/Time Tl1is eh•i11 orcus1ody for.n doc:w11e111s u,c cransrcr of bulk field collcct<d soili 10 the CH2M Hill S•Soil 

'()_, t .-i . ·\-elO.oc r I \ - Z$ · c.:-~ / _£,.,.£; a_,_ .,_p.,.., //-.).Y. d .. /1_,: .:;.. r .,...Coi"-.llit h1bonawry ror ir,ct'Cntenl&I pn:par-alt0,1 ;md aliq\lg1in¥. S~•.SGlh•G'I 

SO-Stli4 
RcU11qcrl'5hcU Oy/Re11w:>w<J J! n,~1., O:ate/Timc Received B/ston:d In Dote/Time (I) Porticlc Size (Dry Sieve) , 0422: Moisture Co11tcn1 - D221 ~: TOC • 'l060; t>li (Soill • 90~S: Sl•SI"" .. 

1'i<ro1«1 by Kjeldohl • J5 I .2: AnV11011i> • JSO.J; IC Anions - JOO.O: Perrcnt Soli~ W•W.Jlff 

0-0,l 

Rclln4ulshcJ AyiRc11v,vcd from l>.,Jc/l'in,c Roccived ByiStoml hi D:11errimc A•.-\ir 
O.S•Dra11\ So04, 

0/!.:>-i-j,). o½ 
DL•Dl•n l.iq•illl 

Rclinquishc'1 llylllcn1>vcd from · o,,crnu..., O,retrimc /~,'11<"•...,:i.--,,./ i . ei - - T•Ti.usc 
Received B~IStorcd 111 - \\'l•\\"ipl' 

L•Li'lwi• 
\'•VCVfll"i• 

Relinquished By/Removed fmm o~ICfTi1nc Rcc:eiv,:d By/Stored 111 D•1e1Time X•o.l1tr 

Rclitklllished llyil\cn1>ved l'mnl D~h:fl"in~ Reeci"Cd By/Stored lu Da1etrin1e 

LADORA TORY Rcc:eil-cd 13y Title D•tc/Ti"" 
SECTION 

Fl~~AMPLE DLs~I Mcrhod Disp05Cd By Oa1e,illnc 

D~WlTlC~N 

BHIJE.t,Q 3/29/2005) 



WasJ1ineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 jPa~.: l ol l 

Collcclor Comoanv Contact Tclcohouc No. Proiccl Coordinator 
Price Code SL D;ita Turn.wound 

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

Proiccl Dcsil!m11ion Samolina Location SAFNo. Air Quality C 45 Days 
I 00 & 300 Arca Component of the: RCBRA • lncrcmcnlal So lOO-K RIPARIAN #5 RC-051 

rec Chest Nn. Field Lo!!book No. I COA Method of Shiomcnl 
El,.[596 OESRAS6520 GROUND TRANSPORT 

Shinned To Ofl!iitc Proo~rlv No. 
/106O3S'O 

Dill of Ladinl?/Ak Bill No. 
CH2MHILL ~~R.i:!, 3-n.-ot, ---------- ----·•--·· ------- ··--· -- - ----- ·------

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONI:: N<>n< Nl\llC 

Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Slorage 

Uxt pagl! J for 11rii;i11al malt:ria/ Ill C,in•(ll/i.tjiir MIS pri:paratio11 a11d No. of Containu(s) 
I I 

aliq11mi11g, ,,age I for radioa11a/_vtira/ fra, ·1im1J· ,,, Ebcrli1111. & page 2 1000g 4000g 
for r/Jc111i<"al a11alytiral jr(INim,., 111 Lin111•ilh.-. Volum~ 

Ste itcn1(1l In Suil Plom 
SP"<i>I Tt1xichy 

SAMPLE ANALYSIS 
lnstnx1it,1\l. ASTMEl963: 

S1.,il Nc1tUk.Jc 
T,,xi..;Pv 

"5TM ei112 

s~m11Jc No. Matrix• Sample Date Sample Time -·· 
V .. ' . . . 

J11JB8 SOIL ~~--2.',·· CG_· l<.t:cc v • j, .. --

CHAIN OF POSSESSION Sii:u/Prinl Nnmes SPECIAI. INSTRUCTIONS Matrix• 

Rclinquishcct Dy/Removed f-'rt1m Dnlctri11lC a~e;ved a,,1.101~ 111 0..1c1T,mc n,,.., m"1~s indi,otc tho! u11icu lined our. •11•ly<cs 10 bl: included with Stronlium-89.90 •· Tot•I Sr 
):ir.$,.41 

E: \ I -z.... ("-. b ·<t. +t,, jt.,\ --:-~-:) p ' ~- /4..i-t.2...k.•\ t{; ti ··. A•} ;inal)'sis fraction. Sf'd,'\llnwat 
l, "'·• "-- n.cse m;i,J.:.s i11di,,1c tha11his is• non-,n:ilysis used to prot1crly fon1~,1 COC forn, SOaS-.. U 

R~quisl1ed By/1,'"ffJ/,TO"' __ ,?•le/Tim:,:j--22.:•·~=-i 
~lf ff£C'n0/Y',(J Jf °;;!/j_:J/2 ;;.Jv /~on1a<1 Joon Kessner for any questions. Sl•SIU>Jfc 

W•W.:-, 
7 ( .( "'· ( 1 /i.,1 Y:-\1 {IL. JI ·· ~.n 

\ Particle Siu (Dry Sic,-c)- D'42'.!: Moisture Co111cn1 • D2216: TOC- !l060: pH (Soil) · 904S: 
0-01t 

( ~•quif!Ju ~cn10vcd From ' 0 D:tlcffimc Rcccii✓.s By/Sund In ' Da1efrime / /.:.J, ·\• .411' 
I-' itroi:en by Kjcld•hl .. )51.'.!; Alllll'IOIUO · 350.~: IC Anions · :ioo.o: l'l:rcClll Solids OS•Os u:11 S.lftJI 

~I 01,,a0n.i1fluif-.!J 

Rcili,quifucd By/Removed Fro,n 0:11c/Timc Date/Time f r3,'-Vi- 0/ .S,.J1.. Z T:Tu1\k' 
Rccci vcd By/Stmd In \\'l=W,,._. 

l l' l~WW 

RelifKlui,hcd By/Rcn10•c<l From Oa1e/fjme 
\' • \'r,-'d:U,.111 

Rcc:civcd 8)'/Storcd In D3lc1Time !'\•Ooh-tr 

"B\d A'!;>~y C..Oij'll 
Relinquished Oy/Rcmnvc,d From OJ.tt:trime Rcc:civcd By/S1ored In D•tc/Timc 

LADORATORY llc.:.civc,d By Tille OaLL:"(fi1ne 

s1u;noN 
FINAJ:,-6AMPLE Di,pos:il Mctho<l Disposed By 0:1t.:/Ti1n: 

DIS~ITION 
'" 

BHI-E9-011 (08/29/2005) 



Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 i P:111• 1 of 1 

":ollcctor Co1DDanv Contllct Tcleuhone No. Proiect Coordinator 
Price Code SL Data Turnaround 

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

IPrnicct Desienatlon Samoline I.ocalion SAFNo. Air Quality • 45 Days 
100 & 300 Arco Component of the RCBRA - Increment.,[ So 100-K RIPARIAN #4 

~ 
RC-051 

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

Shipocd To Offslte Pronertv No. Bill of Ladiw!/Air Bill No. 
CH2MHILL A060l51 · - ··· -- -·--

POSSIBLE SA"MPLE HAZARDS/REMARKS 

NONE Nune None 
Prcser.,aUon 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page .l for origi110/ matl.'fia/ to Conalli.ff,Jr MTS preparalio11 a11d No. of Contaioer(s) 
I I 

nliqru>1i11s, pttgtt 1 fi>r radioa,aafy1ic•a/ fra1·1imLr 10 Ebcrli11tt, & past 2 
for r/remit-nl a11nly1irnlfmrtimL1· rr, lim1ville. Volume 

1000g '4000g 

I Scoitc1n(l)V1 SoilPl11111 
Spcdol To.d..-;.y 

SAMPLE ANALYSIS 
hulNCtions. ASTME1963: 

Soil l'lcnalodo 
To.vricy 

AS'TM Eltn 

Sample No. l·~ ~t.:.. \:~.;::.:;: ,'''!":.~- - '. .· .. ;:,.· .' ·_:..1 _; .:~ -~ { _' :~:-{~i~~~;~~t:·~-·.::~--:::~-;, -, "'-'. .. ··.·=.·· . ·,•. : ... . ;:_ -~ . 
Ma1cix • Sample Date SompleTime ., .. :, ·~:. ::: .· ,. _. 

: ·::::~·•G:·.·,,. __ _. ... . , \_ . .. . .. -.:-~: -·· -- ··.-·; .· . -·--::. &. .. : , . .. . . 

J11JB7 SOIL 3-2.t.,--o~ l'-t. 3o ~ ---

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Manix • 

R~iii~~+t l'r;\ Datc!Tirre a-,; .ccl By/&l;Ad I• 05leTTTmc • 1llcsc rmrks indic>te lh:ll unless lined ou~ analytcs 10 be included wilh Sttonlium-89,90 •· To12J Sr S-.Snil 

-CJ,PvJ, ,- (' LJ_.., li..A u..; I l - nnuly:sis fraction, !ii!•~ftllnl • - / 
ft- n.:sc marks indicote that lhi• ts • non-<1nolysis u.sed 10 properly fonnnt COC fonn SO..S.•ld 

Rlitshcd - - . 
Fr~m/ ~~m: 3- 21--.:.• ~~~~- WJ:l/ldtZ~ . Cont.tc:1 Jonn Kessner for 2ny qucslions. SlaS!udr< 

L,.;J~J/Jf. -;:-I I' I( : 3c: r'.L .. ( '- L); , , 3. v/oi~ ·-:ii: \\'z \Vlld 

(I) Plllticlc Size (Dry Siew:)· 0421: Moislure Contenl • D1lllS; TOC · 9060: pH (Soil)· 904.5: O=O,l 

Relinq~ht.d By,'Removcd Froml r -"~ldtimc Rctci~sa By/Stored ~ ' DN.e/Timc A-.w 
Nitrogen by Kjcldahl. J.Sl .l : Ammoni• - JS0.3: IC Anions• 300.0: Percen1 Solids DS-Dnm1Sd.J.a 

Ol.ol>Nm'-"I'""' 

Relinquished By/Removed mm D:uc/Tim:: Received By/Stored Ii, Da1etnmc ; 1'-'2101- ::,ol :.'.i.. 
T .. Tu.w 
Wl:a\Vipr 
L=U'fNiJ 
v. vicrcu•in1 

Rc~nquishe~ By/Removed from D.,tc/Tinr:: Received By/Stored In Date/Time X•O•hcr 

Relinquished By/Ucmovt:d from Date/Time Rctc ivcd By/SLO<Cd In Date/Time e,GLkl-i -t!- 7.. e. """' LJ\llORA TORY Rccci....:l By lillc I Datc:ffinlC 
SECTION 

FINAµAMPLE Disposal Method DispOJed By O;.u.cfTltn: 

DISPQJ,lTlON 
Vl 

BHl-EEtQ11 (08129/2005} 



·- .... I l'.\1,:c 
--

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-96 l or 1 

Collector Comoan\' Contact Tclcohonc No. Proiccl Coordinator 
l'ric:c Code SL Dilta TurmlTO\lOd 

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

Proiccl Dcshmatlou Smnolint Location SAFNo. Air Qunlity 0 45 Days 
lOO .l JOO Arc,1 Componcnl of the RCllRA - lncrt:in~nml So 100-H RIPARIAN #8 RC-OSI 

Ice Ches! 1'111. Field Loe:book No. 1 COA Method or Shiumcnt 
EL- IS96 BESRAS6S20 GROUND TRANSPORT 

Slliuncd T11 Offsitc Proocrtr No. Olli of Ladiull/Ai r IJill No. 
C'H2MH!LL A060151 SEEOSPC 

· ----· - - ·•- -- - ·---.-•·--· ....... --·· ···---- - -·· - ----- --- --·-· - --- ···-rossmu: SAMPLE IIAZARDS/REMAUKS 

NONF. No,~ ~one 
Prcscn•ation 

Type or Container 
GIP PIG 

Special Handling ancl/or Stornge 
Uxt· PCl.~r 3.fiJJ' an);i11nl 111m.-riol 10 Corl'<lllisf,11· MIS preporotitJII 011d No. or Contalncr(s) 

I I 

oliq1wti11g, pa.~.- J Ji,r rntfiO(l11nly1iN1l.frnc1itms IIJ J:.'b~rli11e, & pog~ 2 1000, .iooos 
J;,r ,·lu·mir al uu,tl_\·t i. ·ttl Jrcrc·tiPIIS lfJ Li111trifh·. Volume 

Sc.c he1n(ll in Soil Pl;llU Src,·i.ol T,,xk.'il)' 

Sil MPLE ANAL \'SIS 
I IUll'\IC'lians.. ASTM 51963: 

S,,tl ~CQl:'h1J.: 

Tux..-i,y 
AS"TM!a?1n 

Sampk No. Mauix • Sample Date Sample Time 

J11JHS SOIL ~ ·- l~ -- -c- G.· l~ '-_ L -C I I 

CHAIN OF POSSEi;SION Sign/Prlul Names SPECIAL INSTRUCTIONS 
R~LinquishcJ By/Rcn'IO\"CJ From D:,u:/fi111c 

Rec(~.:d r~l~~t In ' . \ \ l Da1e/Ti111c •• " ll,ese- ll'Ul"l:~ indic3tc that unlns lined ouc. :m.,l)'k5 lo be i11elu1k:d v.·ilh Str0n1iu1n-8l),90 •• Tolill Sr 

G: t 1 -;. rt L·,( t"t-1 (\.,\ . --i·".:(. i ':> ~ ~: , --. 
Rclir,oqui1l1<:-{B]•/~'10•cd l'ron, DatofTiirl: I\ ; 3C-
Cf \i.L t '/ 1; ·I ,:.\,,, ~--2<1-<.'(.,~ 

Rcli,~uishcd ll)'/Rcn'IO,-c<l ·r-rom p 

R,•l inquisn.:<1 lly/RclllCl\'Cd from 

Relinq\lishc<l flyll{cn1C>,,:~ From 

Relinquished L\ylltcmo\-ec1 Fmn1 

LABORATORY l\cac i•·cd II )' 

SECTJON 

FIN,ll. SAMPLE Dispos<1l Mc1ho<.I 
D~OSITION 
I\ 

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

/ D,11dl'in" 

O:.ucn ·inl( 

O~t-:fl'io-.:-

l>Jh:/J"in~ 

- ··. .. 1\.\ \.~ . ~ - ··--;,;- ·······;, ~n.i lysi~ fr.icliOn. 

Ri~, 0tf1?Sl!i, 'YU D7J~";h,Ji 
"'- These n~\tks indii:nt.: Lhat 1his ,, :a no11 •.1 u.il)·sis 111ed (o properly fon1l.lt C'O<" ru,n\. 

Con&:\Cl Jo.in Kessner ror :m)' qurujons. 

. l1. · - 1./Yi . 1/r 'I _1. ;1,; ,,. '-' I aite/Timc 't/!j( 
!)(I) 1':lrticlc Site (Dry Sic,·c) • D42'.!.; Moisture Comcn1 - 0!!16; TOC · 9060; t>I I !Soil) · 1J<J4~; 

lkc:.:i"Cd.-By/S1orcd Jn Niirogen by Kjcld•hl. ~Si-2; Ar.Vl'IO<li•. ~50.3; IC Anions · ~00.0; Pcrcc,11 Solid• 
' 

Re.:ti,•c:d Dy/Stor.:d Ju D:ue/Timc: ;: 1-1] .,;,• - !u1 .l 

~ -&¾: 3 
D:te</Tim, Received 8)•/S10rcd ID 

Rccci\'c<l 8y/S1orcd I,, D• tefTimc 

Ti,~ Dntc/1,n-.: 

Disposed By l)aic/rin>.: 

.. --·-· -· --· 

Mauix • 

S:a S. ... 

JJ£-."""""-lu"'..i 
~s., .. 1 

l1•SM.li•• 
\\'•W:,ao,;1 

°""'' ,\s:A1r 

llS•UnnnS,,.11.h 
1'1.a:lhLm11.-.10J, 

T•T1.1'""'· 
" ·1.w,1,c, 
l ~ l.10.:,I IHI 

\';i, \'""¥ctA1,, •1 

X• f)llwr 



,----- ------··-· --- - --

Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0SI-99 I r-~sc l of l 

!Collector Comoanv Contact Tclcohonc No. Protect Coordinator 
Price Code SL Dal:I Turnaround ~ANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH 

Proiect Dcsiimation Samolina Locatlon SAFNo. Air Quality D 45 Days 
100 &. 300 ArCI Component of the RCBRA - lncrcmcnl:II So UPPER RIPARIAN #12 RC-OSI 

Ice Chest No, ' Field Loitbook No. I COA Method of Shiomcnt 
EL-IS% BESRAS6S20 GROUND TRANSPORT 

Shi001?d To OCfsitc Proocrtv No. Bill of Ladine/Air Bill No. 
CH2MHILL A0601Sl SEEOSPC --------

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE N<>n< Non< 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/o r Storage 

Ch,: pns,e 3 for urigi11a/ 11101,:rial lo Cun•n/1;:rfur MIS pr,epamrim1 and No. of Containcr(s) 
l I 

aliq11uri11g, pose J fr,r radioo11a/_wiral Jral'lio11s ro Ebu/i11,e, & page 2 10001 4000g 
fur rl1e111irol c111al.1·1irnl Jrarrim,~· w Lium•il/i,. Volume 

S.C i1cm(ll in Soil PIH 
S!'""i•I Tuxici1y 

SAMPLE ANALYSIS 
los1ruc.·1i.Jiu. ASTMEl963; 

So~ Ncnl>l<l<k 
Toxi1: i1y 

ASTME2172 

Sample No. Matrix• Sample Date Sample Time :.).: ~\f~~-. .. :~~~;-I · .. _":S· : _.-: . . i_: ' 
.. ... . •'' .. 

' · . .:. .. ·: ... ·, . . 

J11JH8 SOIL L/ ,... :Z, ·--l) (,_-, LCl : ~.::; \ ·- I 

CHAIN OF POSSESSION Sign/Prlnt Names SPECIAL INSTRUCTIONS Mauix • 

R~nqui,h.:d ·BylRcmor; Fron, 001-:r.nic 
Rcr~c-r~d~ t+:1 l Oacc/Tirne The>e ffl3fks indlcoic 1h01 unleu Lined out. analyccs 10 be included wilh Scroncium-89,90- Tocal Sr 

S:S, 1111 

c:. ( , z..a... fnp M.. t" .JL. P 1J fi .r·· · --\-- llll:ilysis fr.ic:cion. S&s.Jinwil 
"- These marks indicacc Chai Chis is a noo,aruclysis used co property rom1.11 COC" ronn. 

~~;~i;.Nti~d 7:rv._h D01emmo ( <.) .' 3c_, -- SOaS,,1,.1 

Received ByiS,ton:d In Da1c/Time Conc:icc J~n Kessner ror any queS1ion.s. SlaJI ..... 

'-( --4 -C) eo ~-. WcW:llcf ~ ""Z,' . 
<>-Oil 

Reli1/ciuishcd Dy/Removed Fro/1'1 D:ltc/Tincc l~~1m7 · i 'bacem~ it-':_j' 
{I) Panic le Siu (Dry Sieve)• 042:?: Moislun: Conccnc • D:!216; TOC • 9060; pH (Soil)· 9045: 

A•Ait' 

V,/l. , . . / ,~., v;,,/ t//41tJ/,, ./Nitrogen by Kjcldahl , l51 .'.l; Ammonfa • 350.) ; JC Anions -300.0;~ids • i OS•Or\un S."" · / ,, (,f I .{,/ · r . ' i.P G ~ ..;,I.. Dl.oDrvmt..,, 

Relinquished 0y/Removcd From Dace/Time Recci§'d BylS<orcd"li( ' Da(cminc 
'{ .. T,;T1uur 

WJ. Wi,-

L-1..,n,.i" 

Relinquished Dy/Remo--ed Fron, Date/Time R«cived By/Stored In DulcfTince 
Y•V~oaw 
X-0.lld 

Relinquished Dy/Removrd From Dalc/Ti1rc Received By/Stored In DAie/Time 

LABORATORY Received Dy Title D:uc/Timc 
SECTION 

I FINAL SAMPLE DispoSAI Mclhod Disposed By Da1c/Timc 
t- DISPOSITION 
' 
~Hl·EE-01 l (08/29/2005) 



Washin2to11 Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 j Pa"' .L of .L 

Collector _1=-,. {;,f{ IC>"'""\ ;:,.~zy .. ob Comuanv Contact Tclcohonc No. Proicct Coordinator 
Prite Code SL Data Turm1round 

~~· ... JOAN KESSNER 375-4688 KESSNER,JH .~ ... 
Proiect Dcslanalion Samolin1 Location SAFNo. Air Quality [] 45 Days 

I 00 & 300 Arc.i Comp0ncn1 of 1hc RCBRA • lncremenlal So I 00-P RIPARIAN #7 RC-051 

Ice Cllesl No. Field Loebook No. I COA Method or Shlumcnt 
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• • CH2MHILL 
App/led Sct.neu Lllbor1/o,y 

May 8, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. F1438 , SA F RC -u5\ 

Dear Emmett Richards: 

CH2MH/11 

Appned Sciences Laboratory 

2300 Im WdnJI Blvd 

CONOlls. QA 

97330-3538 

P.O. Box428 

Co,vall1$. 0A 

97339-0428 

Tel 541 .752.4271 

Fox 541.752.0276 

On March 29, 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 discllSsed 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 ca11 Mark Bos at (541) 758-0235, extension 3135. 

Sincerely, 

Mark Bos 
Analytical Manager 

Enclosures 

PAGE 1 of73 
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CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. F1438 

Sample ID 
F143801 

Client Sample ID 
JllJH5 

Date 
Collected 
03/28/2006 

Time 
Collected 

18:00 

-2-



Table of Contents 
CH2M HILL Laboratory Reference No. Fl438 

Page 

Ammonia Analysis by Method EPA350.3 ..... .......... ...... ... ......... .. ....... .. .. ..... ...... ........................ .. ....... ... 5 
Sample Data Sunnnary ................................................................................................................. 7 
QC Summary ....... ... .. ..................... ........ .............. ................ ..... ....... ... .. ..... .... .................. ........ ... 10 

Anions Analysis by Method EPA300.0 .......................................................... ...................................... 19 
Sample Data Sununary .......................................... ..... ..... .. .... ....... .................... ....... ............ .. ..... 21 
QC Summary ....... ....... .... ............................................................................................................ 24 

Moisture Analysis by Method ASTM D2216 .. ............. .... ... ... ... .. ... .......... .. .... ..... ..... .. .... ......... .. .......... 36 

Particle Size Analysis by Method D422 ...... ....... ........... ...... ...... ........... ... .... .. ..... ..... ........... .................. 38 

pH Analysis by Method SW9045C ...................... ... ...... ... ... .. ........ ................ ...... ....... .................. ... ... . .40 

Total Kjeldahl Nitrogen Analysis by Method EPA351.2 .... ... ......... ....... ............ ....... ... ... ... ................. .42 
Sample Data Sununary ........... ... ...... ... ....... .... ...... .... .. .... ............... ..... ........... ... .... ....... .. .. ..... .. ..... 44 
QC Summary ............... .................. .. .............. ........ .... ...... .............................. .. ..... ...... .......... ... .. . 47 

Total Organic Carbon Analysis by Method ASTM E777 ....................... ... .... ........ ................ ...... .... .... 56 
Sample Data Summary .................................................................................... ................... ... .... . 58 
QC Sununary ............ ......... ........ ......... ... ........ ......... ... .... .................. .......... ................................. 61 

Chain of Custody/Shipping Documents ............... ........ ... ................... ........ ............ ... .... .... .. ...... .. ......... 71 

-3-

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



Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

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

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

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

Inorganic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

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

G:\REPORTS\C LP Data Quol ili crs.doc - 4-



AM1\10NIA 
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. 

IT. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B . Blanks: 
All acceptance criteria were met. 

Batch No.: ~F~l4=3~8 ________ _ 

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. 

m. 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 package has been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reported by: _ ___.9 ....... b_,_J-tl;A~· ~-W\---+--__,,r-l1r-,~1f+--f'b __ 
/ I V' I 

Reviewed by:==:::>~ /4~ 

Date:_Y~-_-Z.,_7_-_O_b __ 

Date:_ --=-'-l,_/_za-"+/2..;;..o'=,=-----

-6-



SAMPLEDATA 
SUMMARY 
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CAS No . 

7664 - 41- 7 

SDG No.: Fl438 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Amrnonia - N 

6"?060tl7 • 19 , '7·P1'3B·W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

1.08 4 . 05 3. 18 

FORM I GEN CHEM 

Field Sample ID: 

J11JH5 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl43801 

Date Received: 03/29/06 

Sample Analysis 
Q Units DF Amount Method 

B rog/kg 1 0.499 G E350.3 

Dat e 
Analyzed 

04/05/06 

-8-



CAS No. 

7664-41- 7 

SDG No.: F1438 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Arrmonia-N 

ET060427 •l9 : 47 - P1438-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0 . 534 2.00 1.03 

FORM I GEN CHEM 

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 

Date 
Analyzed 

04/05/06 

-9-



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1438 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 040506NH3 

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

Ammonia-N o. 10 160 l.O 103 10.0 51. 0 100 - 8 . 2 

Comments: 

2'?060417 - 19 , '7 - P14)8 -W 
FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1438 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 040506NH3 

Analyte 

Arnmonia-N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 04/05/06 1500 

Concentration Units: rng/L 

Curve 

.Type r Q 

LNR 0.9994 

ET060'27• 19 , 47 • J'lU8 · W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1438 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Second Source ID:ICV-0405 

Instrument Name: NONE Concentration Units:mg/L 

Initial Calibration ID: 040506NH3 

Analyte Expected Found %D Q 

Anunonia-N 10 9.93 -0.7 

Corranents: 

l!:'1060,27 - 19 , '7-l"lUl•ll 
FORM II-B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1438 

Analysis Method: E350.3 

Instrument Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

_Analytical Lot ID: 040506NH3 

Concentration Units:~ 

In'itial Calibration ID: 040506NH3 

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 

Amnonia-N l 1.06 5 . 8 10 9.03 -9.7 10 

. 

Comments: 

ET060C27 - 19 , '7 - Pl4)8-W FORM · II-A GEN CHEM 

Found %D Q 

8.73 - 12 . 7 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl438 

Analysis Method: 8350.3 

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 

14 

BS1S0405 

Jl1JH5 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET06O4Z1-19: 41 - f1')8-W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0405 04/05/06 1559 

F143801 04/05/06 1618 

FORM III GEN CHEM E350.3 

-15-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl438 

Analysis Method: E350.3 

Initial Cal ID: 040506NH3 

Matrix: (Soil/Wa~er) SOIL 

Instrument : NONE 

Analyte 

Arnmonia-N 

* Values outside of QC limits . 

Comments : 

1!TOG0427-1, , '7 - F14J8-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 

£350 :-} 6-

·1 

I 
I 
I 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl438 

Analysis Method: E350 . 3 

Instrument: NONE 

Analytical Lot ID: 040506NH3 

01 

01 

02 

03 

05 

06 

07 

09 

10 

14 

22 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV- 0405 

BS1S0405 

SBl-0405 

Jl1JH5 

CV3-0405 

COMMENTS: 

l!T06O427-19, 47-PUJB-W 

CLIENT 
SAMPLE ID 

,J 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2 - 0405 

ICV-0405 

BS1S0405 

SBl-0405 

Fl43801 

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 1618 

04/05/06 1650 

FORM XIV GEN CHEM E350 .3l ?-



• CH2MHILL • App/iod Sdtncos L.lborlto,y 

04/27/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

~nia 08/05/05 

ET06()417-19o'1-FJ4H -JY 

MDL Study Report 

Amt. Replicates 

Spiked 1- 2 3 4 5 

2 2.18 1.70 1.73 1.70 1.73 

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

Instrument ID: NONE 

Concentration Units: ~ 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

.., 



ANIONS BY METHOD EPA300.0A · 
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CASE NARRATIVE 
ANIONS 

Analytical Method: ..,,E=P_._A=3=0=0.=0 ______ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Base/Command: =E=L=R_C::.o;,;.:n~s""u=-:lt1::.:a·n,..,g~------

Batch No.: =F~l4~3~8~----------

Contract #.: 920842.OTC 

Prime Contractor.: ___________ _ 

I. Holding Times: 

II. 

All acceptance criteria were met. 

Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

III. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

c:7/ ~ J . 
Reportedby: bo-:::::::?:: ~~' 
Reviewed h/=") 7 L .,,f ~ 

Date: __ >_/_~_/t._t:J_6 ____ _ 

Date:_......,-s_;,,_,.4,<r-=/4~b ___ _ 

AFCEE FORM I-1 -20-



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984 - 48-8 

14797-55-8 

14797-65-0 

14808-79-8 

SOO No.: F1438 

Matrix: ~ 

% Moisture: 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 
Nitrite-N 
Sulfate 

YLO 60508-11 : ll - 1'1'38-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.0505 0.416 2.04 

0.0451 0.416 0.416 

0.0390 0.416 3.34 

0.0373 0.416 0.456 

0.0670 0 . 416 3 . 03 

FORM I GEN CHEM 

Field Sample ID: 

Jl1JHS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F143801 

Date Received: 03/29/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 6.074 G E300.0A 

u mg/kg 1 6.074 G E300 . 0A 

mg/kg l 6.074 G E300.0A 

mg/kg 1 6.074 G E300.0A 

mg/kg 1 6.074 G E300.0A 

Date 
Analyzed 

03/31/06 

03/31/06 

03/31/06 

03/31/06 

03/31/06 

-22-



CAS No . 

16887-00-6 

16984-48-8 

14797-55-8 
14797-65- 0 

14808-79-8 

SDG No.: Fl438 

Matrix: SOIL 

I Moi sture: O 

Analyte 

Chloride 
Fl uoride 

Ni trate-N 

Nitrite-N 

Sulfate 

Yt.060504 - 16 : 00 - P1438-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 0 . 500 0 . 500 

0.0806 0.500 0.500 

FORM I GEN CHEM 

Field Sample ID: 

SBl-0331 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0331 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

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

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300 . 0A 

Date 
Analyzed 

03/31 / 06 
03/31 /06 
03/31/06 
03 /31/06 

03/31/06 

- 23-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl438 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Std Resp Std 

Analyte 1 1 2 

Chloride 0 . 020 0 . 0032 0 . 050 

Fluoride 

Nitrate-N 0. 020 0.0059 0.050 

Nitrite-N 0.020 0.0067 0 . 050 

Sulfate 0 . 060 0.0065 0 . 15 

Comments: 

YL06050& - 16, 00-rl.'38- W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 01/30/06 18:27 

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, ll 5 . 0 0 . 67 10.0 

0.10 0 . 0085 0 . 50 0 . 046 1.0 0 . 13 s.o 0 . 85 10 . 0 

0 . 012 0.10 0.067 0.50 o.u 1.0 0,32 5 . 0 1.8 10 . 0 

0.012 0 . 10 0 . 050 a.so 0 . 10 1.0 0.25 5.0 1.' 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.; F1438 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

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: 

YL0605O4-16: OO-FU38-W FORM II (Part 2) GEN CHEM 



GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

S00 No . : Fl438 

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:mg/L 

Expected Found %D 

5 5.06 1.2 

5 4.57 -8.6 

7.19 7.13 -0.8 

1.13 1. 02 -9.4 

5 5.14 2.8 

-

YL060S0, - l6: oo-rH38·W FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl438 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 033106Q3 

Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

CCV ffl ID : CVl-0331 CCV #2 ID:CV2-0331 CCV #3 ID: 

Analyte Expected Found \D Q Expected Found ID Q Expected 

Chloride 5 5.28 5 . 7 5 5.38 7.5 

Fluoride 5 5.36 7.2 5 5.41 8.2 

Nitrate -N 5 5.24 4.8 5 5 . 32 6.4 

Nitrite-N 5 5.13 2.7 5 5.19 3.8 

Sulfate 15 16 . 2 8.0 15 16 . 1 7.2 

Comments: 

n060504-16 : OO• Fl'38•W FORM II-A GEN CHEM 

Found ID Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SOO No.: F1438 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Field Sample ID: 

SBl-0331 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1222 

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

16 

18 

19 

22 

BS1S0331 

BS2S0331 

BS3S0331 

JllJHS 

COMMENTS: 

CLIENT 
SAMPLE ID 

YL060504 - l.6 :00 - FUJe-w 

LAB 
SAMPLE ID 

BS1S0331 

BS2S0331 

BS3S0331 

Fl43801 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

03/31/06 1134 

03/31/06 1153 

03/31/06 1213 

03/31/06 1615 

E300.0A 
-29-



GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1438 

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: 

YLO6O5OC-16 , 00 - Fl438 - W 

Expected 

25 

25 

25 

Lab Name : CH2M HILL/LAB/CVO 

LCS ID: BS1S0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1134 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

24.5 98.1 70-130 

26.0 104 70-130 

26.0 104 70-130 

FORM VII GEN CHEM 

Q 

-30-
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1438 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

YL060S0&-16: 00-P14J8-W 

Expected 

5.65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1153 

Concentration Units: mg/kg 

QC Limits 
Found \R \R 

6.03 107 70-130 

FORM VII GEN CHEM 

Q 

-31-
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1438 

Analysis Method: E300.0A 

Initial Cal ID: JOOA-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate-N 

* Values outside of QC limits 

Comments: 

YL060S0•-16 , 00 - PU38-W 

Expected 

35.95 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1213 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

39.4 110 70-130 

, 

FORM VII GEN CHEM 

Q 

- 32-
E300.0 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SOO No. : F1438 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 300A-013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

YL06050(-16 , 00-1'1(38-lf 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV- 0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code; CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 

-33-
FORM XIV GEN CHEM E300.0A 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl438 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 033106Q3 

15 

16 

18 

19 

20 

22 

25 

CVl-0331 

BS1S0331 

BS2S0331 

BS3S0331 

SBl-0331 

Jl1J1:IS 

CV2-0331 

COMMENTS: 

Yt.O605O4 - 16 : OO - l'UJI-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0331 

BS1S0331 

BS2S0331 

BS3S0331 

SBl-0331 

F143801 

CV2-0331 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

03/31/06 1114 

03/31/06 1134 
03/31/06 1153 

03/31/06 1213 

03/31/06 1222 

03/31/06 1615 

03/31/06 1651 

-34-
FORM XIV GEN CHEM E300.0A 



• CH2MHILL 
~ App/ltd Seiin<H L1bo,.1<>,y 

05/04/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Nitrite-N 11/01/05 

Sulfate 11/01/05 

Chloride l l/0l/05 

Fluoride I 1/02/05 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

1 2 3 4 5 
0.225 0.250 0.215 0.240 0.245 

0.230 0.270 0.270 0.260 0.270 

0.790 0.735 0.730 0.795 0.775 

0.315 0.315 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

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

Instrument ID: ICO 

Concentration Units: .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 

-35-



PERCENT MOISTURE 
ASTMD2216 

-36 -



CAS No . 

MOISTURE 

SDG No.: F1438 

Matrix: SOIL 

Analyte 

Moisture 

ET060'2O-l6 : 55-FUlB-N 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o.oo 

Field Sample ID: 

J11JHS 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: F143801 

Date Received: 03/29/06 

Sample Analysis 
PQL Result Q Units DF Amount Method 

o.oo 0. 776 ' 1 10 . 95 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

04/07/06 

-37-



r 

PARTICLE SIZE 
METHOD422 

• 

-38-



I 
w 
I.C 
I 

Hanford 
Particle Sae 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 

ANALYST: KM 0411912006 

Client Sieve 
Lab I.D. I.D. # 

Fl43801 JI JIBS 8 

16 
30 
50 
100 
200 
pan 
total 

CH2M HILL 

Applied Sciences Group 

Sieve Sae Sieve Sae 
(um) (mm) 
2362 2.362 
1180 1.180 
600 0.600 
500 0.500 
147 0.147 
75 0.075 

Weight Weight 
Retained Retained 

(g) (%) 
0.40 0.08 

20.40 4.08 
44.80 8.97 

239.40 47.91 
148.10 29.64 
31.40 6.28 
15.20 3.04 
499.7 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 
0.08 99.92 
4.16 95.84 
13.13 86.87 
61.04 38.96 
90.67 9.33 
96.96 3.04 
100.00 0.00 

2300NWWalnut8/vd. c~ Oil 973-'0-J538 
P.O. Box 428. c~ OR 97339-0428 

Tei 541.752.4271 Fax 541.752.0276 



pH 
METHOD SW9045C 

- 40 -



pH 

CAS No. 

SDG No.: F1438 

Matrix: SOIL 

% Moisture: 1 

Analyte 

pH 

ET060,20-13 : l0 - F1'38- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.00 0.00 7.26 

FORM I GEN CHEM 

Field Sample ID: 

J11JHS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F143801 

Date Received: 03/29/06 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW9045C 

Date 
Analyzed 

04/07/06 

-41-



TKN 
METHOD EPA 351.4 

-42-



CASE NARRATIVE 
TKN 

Analytical Method: -=E=P_._A~3=5....,l'-'-.4-=---------

Lab Name: CH2M IDLLApplied Scienees 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~l4~3~8 ________ _ 

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 accordanee with standard operating procedures. 

F. Analytical Exeeptions: 
None. 

III. 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 hardeopy data package has been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reported by 19,~M IV\¥ 

Revicwedby, ¾ ~ 
Date: __ Lf_-_1_7_--_~_·~-

Date:._s'=--+-=/ ~~JD?.c...,a...__ __ r J 

-43-



SAMPLE DATA 
SUMMARY 

-44-



CAS No. 

7727-37-9 

SOO No.: Fl438 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Total Kjeldahl Nitrogen 

ET060427- 19 , '9- P1'38- li 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

as N 52.5 193 443 

FORM I GEN CHEM 

Field Sample ID: 

JllJllS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F143801 

Date Received: 03/29/06 

Sample Analysis 

Q Units DF Amount Method 

ng/kg 1 0.5247 G E351.4 

Date 
Analyzed 

04/05/06 

-45-



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No.: Fl438 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen as 

£T060427-19 : 49-Pl438-W 

MDL FQL Result 

N 27.3 100 43.9 

FORM I GEN CHEM 

Field Sample ID: 

$B1-0(05 

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 

Date 
Analyzed 

04/05/06 

-46-



QC DATA 
SUMMARY 

-47-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl438 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 040506TKN 

Std Resp Std 

Analyte 1 1 2 

Total Kjeldahl Nitrogen 2.0 159 20.0 

Comments: 

BT060427 - l9 , 49-1'1'38-W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 04/05/06 1800 

Concentration Units: rng/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

105 200 51.9 2000 -6 . 7 

FORM II GEN CHEM 

Resp 

7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

S00 No.: Fl438 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: rng/L 

Initial Calibration I D: 040506TKN 

Curve 

Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0 . 9995 

Comments: 

ET06D427 - 19 , 49 - Fl4l8 - W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1438 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 040506TKN 

Analyte 

Total Kjeldahl Nitrogen as N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0405 

Concentration Units:mg/L 

Expected Found %D 

13.6 14 . 8 9.0 

ET060427-19 :49 -1'1438 - W FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . : F1438 

Analysis Method: E351 . 4 

Instrument Name: NONE 

Initial Calibration ID: 040506TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 040506TKNprobe 

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: 

ET060,27-1' : 49 - P1'38- ll FORM II-A GEN CHEM 

Found %D Q 

19.6 -1.8 

-· 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1438 

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 FOLLOWIID SAMPLES, MS, AND MSD: 

09 

14 

BS1S0405 

JllJHS 

COMMENTS: 

CLIENT 
SAMPLE ID 

B7060427 · 19 , U-f'U38-W 

LAB 
SAMPLE ID 

BS1S0405 

F143801 

FORM II I GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1904 

04/05/06 1927 

I 

E351. 4 

- 52-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1438 

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: 

ET060'27-1' • '9-P1'l8 - 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 A53 -



SDG No.: Fl438 

Analysis Method: E351.4 

Ins trurnent: 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 

14 

22 

LEVEL 1 
LEVEL 2 

LEVEL 3 
LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 
BS1S0405 

SBl-0405 

Jl1JH5 

CV3-0405 

CLIENT LAB 
SAMPLE ID SAMPLE 

LEVEL 1 

LEVEL 2 
LEVEL 3 
LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

F143801 

CV3-0405 

DATE TIME 
ID ANALYZED ANALYZED 

04/05/06 1850 
04/05/06 1852 
04/05/06 1854 
04/05/06 1856 
04/05/06 1858 
04/05/06 1900 
04/05/06 1902 
04/05/06 1904 
04/05/06 1906 

04/05/06 1927 

04/05/06 1955 

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

-54-
ET060G7• l9 ,0-1'1438-W 

FORM X:IV GEN CHEM E351. 4 

-------- --



.CH2MHILL 
-~ ~pp/Tod Sciences Labo,.to,y 

04/27/06 

Analytical Method: E351.4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

ET061U11-19:49-F/4JI-Jr 

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 

Instrument ID: NONE 

Concentration Units: mfLkg 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 
27.3 

...... - I 
I 
I, 



TOTAL ORGANIC CARBON 
BY ASTME777 

-56-



CASE NARRATIVE 
TOCSOILS 

Analytical Method: ~A~S~™~~E~-~77~7 ______ _ 

Lab Name: CH2M I-filL 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.: c:..F..:..14-'-'3"""8'----------

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 perfonned in accordance with standard operating procedures. 

F. Analytical Exceptions: 
All acceptance criteria were met. 

III. Sampling Equipment 
None. 

IV. Docwnentation Exceptions: 
None 

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

Reportedby:.__,~'-'------·-----------
7 

Reviewed by:_.._,£L...,___\.fi-+-f---'G_6];[µ,~·-'--w ___ _ 

Date :. _'11--_?_:r;:;_?J=---b ___ _ 

Date:._4_,/'-"-9-,-=-~_,__/_{&~--
/ 

-57-
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iSAMPLEDATA' 
.:-.:_;·-; 'stiMMARY: 

. . 

.·> .. ;._ . 

·- · 

.I ' 
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CAS No. 

TOC 

SDG No . : Fl438 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

A0060'25-09: U - FH38 -ll 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

108 310 8130 

FORM I GEN CHEM 

Field Sample ID: 

JllJBS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl43801 

Date Received: 03/29/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.3225 G ASTM E777 

Date 
Analyzed 

04/24/06 

-59-



CAS No. 

TOC 

SDG No.: FH38 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

M>060425-09 , •l-Fl438-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL l?QL Result 

35.0 100 100 

FORM I GEN CHEM 

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 

Date 
Analyzed 

04/24/06 

-60-
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1438 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Total Organic Carbon 100 737000 200 

Comments: 

l'.0060425-09 ; '3 • Pl438-W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units:~ 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

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

FORM II GEN CHEM 

Resp 

7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl438 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Analyte 

Total Organic Carbon 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/Kg 

curve 

Type r Q 

LNR 0 . 9997 

JUl060425-09: 4l - FU38 -W FORM II (Part 2) GEN CHEM 



2B- WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No . : Fl438 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

In i tial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

Comments: 

AD060,25- 09 , 4) - Fl438 - W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-1014 

Concentration Units : ~ 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 

ASTM-1,,A-



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F143B 

Analysis Method : ASTM E777 

Instrument Name : TOC Skalar 

Initial Cal ibration 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 Q Expected 

Organic Carbon 4000 3970 -0.7 · 4000 3880 -3.0 

Comments: 

A.0060•25 - 09 , (3-nua-w FORM II-A GEN CHEM 

Found %0 Q 

ASTM -ER-?!-



3- WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1438 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOI L 

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 

06 

BS1S0424 

J11JH5 

COMMENTS: 

CLIENT 
SAMPLE ID 

AD060425 - 09 , 4J-PU38- W 

LAB 
SAMPLE ID 

BS1S0424 

Fl43801 

FORM II I GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/24/06 1541 

04/24/06 1621 

ASTM E777 
-66-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No . : F1438 

Analys i s Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/W_ater) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organi c Carbon 

* Values outside of QC limits 

Co!llillents: 

AD060425 - 09, 43 -P1'38 · W 

Expected 

8840 

Lab Name : CH2M HILL/LAB/CVO 

LCS ID: BS1S0424 

Date Analyzed: 04/24 / 06 

Time Analyzed : 1541 

Concentration Units: mg/kg 

QC Limi ts 
Found %R %R 

9420 107 75-125 

FORM VII GEN CHEM 

Q 

ASTM E7776 ? -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl438 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

OS 
06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS~ 

l'.0060'25-0J , '3 - PU38-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 

-68-
FORM XIV GEN CHEM ASTM E777 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl438 

Analysis Method: ASTM E777 

Instrwnent: TOC Skalar 

Analytical Lot ID: 042406TOCS 

01 

02 

03 

06 

12 

GVl-0424 

BS1S0424 

SBl-0424 

JllJHS 

CV2-0424 

COMMENTS: 

AD060(25-O9 : '3 - P1'38 - W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

CVl- 0424 04/24/06 1531 

BS1S0424 04/24/06 1541 

SBl-0424 04/24/06 1551 

Fl43801 04/24/06 1621 

CV2-0424 04/24/06 1754 
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• CH2MHILL 
....... Applifd S<l,neu ubomo,y 

04/25/06 

Analytical Method: ASTM E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

AD06041S-09:4J-FUJ8-IY 

Amt. 

Spiked 

140 

MDL Study Report 

Replicates 

1 2 3 4 5 
31.0 14.4 8.89 29.4 32.4 

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

Instrument ID: TOC Skalar 

Concentration Units: ~ 

Std. 

6 7 8 Dev. 

27.1 6.37 II.I 

. 
MDL 

35.0 

/II 
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Washin2ton Closure Hanford 
!Collector 

STANKOVICH, M. 

Proiect Desieoation 
100 & 300 Arca Component of the RCBRA • Incremenlal So 

Ice Cbest No. 

CHAIN OF CUSTODY/SA1\1PLE ANALYSIS REQUEST RC-051-96 

Co1IU1anv Contact 
JOAN KESSNER 

Samoline Location 
LOO-H RIPARIAN #8 

Field Loebook No. 
EL-1596 

Teleobone No. 
375-4688 

I COA 
BESRAS6520 

Pro.iect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Price Code 8L 

Air Quality D 

Method or Shiomcnt 
GROUND TRANSPORT 

ShioJ>Cd To Offsitc Prooertv No. Bill or Ladine/Air Bill No. 

Page l of 1 

Data Turnaround 

45Days 

CH2MH_ll..._L ______________ ----L._ A_06--r-0_I5_1 _____ ---,-___ .---------.--- ----.---__._------=.srEE=---"'O~SP_C.:.._,-------,-----.----------r--- .-----J 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
Use page 3 for origi11al material to Corvallis for MIS preparatio11 a11d 
aliquoti11g, page 1 for radioa11alytical fractions to £berli11e, & page 2 
for chemical a11alyticalfractio11s to Lior1ville. 

SAMPLE ANALYSIS 

Sample No. Matri" • Sample Date 

Preservation 

Type or Container 

No. of Cont.alncr(s) 

Volume 

Sample Time 

J11JH5 SOIL :~-l~-CJ(,p 

None None 

GIP PIG 

l I 

1000g 4000g 

s«i .. m(l)io Soil Pion< 
Spocio1 Toxicity 

lo.,IJ'uCtions. ASTME1963; 
Soil NcmDtodc 

Toxicily 
ASTME2172 

1--_C_HA __ IN_O_F_PO_SS_E_S_S_IO_N __________ S_ig,,_n/P_nn_·_t_N_a_mes __________ ------1SPECIAL INSTRUCTIONS 

R&uii~~~e;;:d~ M ~j::> D~/"" Reccrn2 (M \-\. ~ \ l Dace/Time ~ an~\::;n'.ndica1e Chae IIDkss lined M aoalytes to be included with Strontiwn-89,90 --Total Sr 

"- These m.irlcs iodic:11e that !his is a ooo-arutlysis used to properly formal COC form. 
R;Ji(<iuishc1"B;i:f¥p>ved From Dawrini I\ : 30 R.J-.vJ By/SJo.IJd,.1/ /_ / ,../1/iJ /A p_atef ufa_ 1 1 _ Cool.let Joan Kessner for any questions. 

't Ji~" .J -rJJ- ~ J... ~zq-o4' /Vll.Ullt1JJ<1 //I ur!/'/'11/ ?!?'>Mt/} 
Reli~uishcd By/Removed From I / / Date/Time - v/1 ......- ( Dildiime , , 'J ~ (I) Particle Size (Dry Sieve) • D422; Moisture Cootcot - D2216; TOC - 9060; pH (Soil) - 9045; 

Receive,'" By/Scon:d In / / •v l ..I Nitrogen by Kjeldahl - 3Sl.2; Ammonia· 350.3 : IC Anions - 300.0; Ptrcclll Solids 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABO RA TORY Received By 

SECTION 

FINAL SAMPLE. Disposal Method 

~POSITION 

Bf'll-EE-011 (08/29/2005) 

Received By/Stored In 

Received By/Stored In 

Date/Time Received By/Scored In 

Date/Time 

Da1e/I1me 

Da1e/I1me 

Title 

Disposed By Date/Time 

S-SO.I 
SE,..Scdi~I 

SO--Sd..id 

SlaSlud&c 

W : Wllla' 

o-o;1 
A•Ait 

DS-l>NmSd"" 
DL=llrum Uquids 
Ts.Tiuu,. 
WiaWipe 

LaUquMI 
V irVcJcllUOa 

X• Olh« 

1 



• CH2MHILL 
. • • Analytical Services 

Sample Receipt Record 

Batch Number: Ft43Y Date received: L...,I ?~t.>C...l:i-L,ct~lb ...... ra'----------' 
ClientJProject (/~ 

VERIFICATION OF SAM PL 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? 

If yes, Where? Front Rear Lt Side Rt Side /-1() 
Type of packing material: Ice Blue Ice Bubble wrap HO 
Was the Chain of Custody inside the cooler? V 
Was the Chain of Custody properly filled out? V 
Were the sample containers in good condition? V 
Containers supplied by ASL? I/ 
Any sample with < 1/2 holding time remaining? If so contact LPM V 
Was there Ice in the cooler? Enter temp. :JI C HD 
All VOCs free of air bubbles? AJI+ 
VERIFICATION OF SAMPLE PRESERVATION 

Other {specify) 

Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOXpH 
NIA 

No pH<2 <2 pH <2 pH >12 <2 <2 (soll5/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 

~

LOGIN AND VERIFICATIONS PERFORMED BY 

_I/Jf!) ~ 2,.-L./4__,_~.L.,;;..~-"'-U___._/2.;..._1/-:J;;.....;;.O ___ _ 
le/T',n-e Oate/nme 

Rev 11/05/2003-recptrcd.xls 
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VersionCo, LabName SDG FieldlD NativelD QAQCTyp, LRType Matrix LabSampl1 AnalysisM, Extractionr SampleDa Sample Tin ReceiveDa Extractoat, ExtractTim AnalysisD, Analysis Ti, PercentSo LabLotCtl~ CAS ParamlD Analyte Result 
4.00EPAC CHMC F1438 J11JH5 J11 JH5 N SOIL F143801 ASTM E77 NONE 3/28/2006 18:00 3/29/2006 4/24/2006 16:21 99.22 TOC TOC Total Orga 8130 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 E350.3 METHOD 3/28/2006 18:00 3/29/2006 4/5/2006 16:18 4/5/2006 16:18 99.22 SB1-0405 7664-41 -7 NH3N Ammonia-I 3.18 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 E351 .4 METHOD 3/28/2006 18:00 3/29/2006 4/5/2006 19:27 4/5/2006 19:27 99.22 SB1-0405 7727-37-9 KN Total Kjeld 443 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 E300.0A METHOD 3/28/2006 18:00 3/29/2006 3/31/2006 16:15 3/31/2006 16:15 99.22 SB1 -0331 16887-00-1 CL Chloride 2.04 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 E300.0A METHOD 3/28/2006 18:00 3/29/2006 3/31 /2006 16:15 3/31 /2006 16:15 99.22 SB1 -0331 16984-48-1 F Fluoride 0.416 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 E300.0A METHOD 3/28/2006 18:00 3/29/2006 3/31/2006 16:15 3/31/2006 16:15 99.22 SB1 -0331 14797-55-1 NO3N Nitrate-N 3.34 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 E300.0A METHOD 3/28/2006 18:00 3/29/2006 3/31/2006 16:15 3/31/2006 16:15 99.22 SB1-0331 14797-65-1 NO2N Nitrite-N 0.456 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 E300.0A METHOD 3/28/2006 18:00 3/29/2006 3/31/2006 16:15 3/31/2006 16:15 99.22 SB1 -0331 14808-79-1 SO4 Sulfate 3.03 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 ASTM 022 NONE 3/28/2006 18:00 3/29/2006 4/7/2006 12:14 99.22 MOISTURI MOIST Moisture 0.776 
4.00EPAC CHMC F1438 J11JH5 J11JH5 N SOIL F143801 SW9045C METHOD 3/28/2006 18:00 3/29/2006 4/7/2006 11 :26 417/2006 11 :26 99 .22 SB1-0407 pH PH pH 7.26 
4.00EPAC CHMC F1438 BS1S0331 BS1S0331 BS SOIL BS1S0331 E300.0A METHOD 3/31/2006 11 :34 3/31/2006 11 :34 100 SB1 -0331 16887-00-1 CL Chloride 24.5 
4.00EPAC CHMC F1438 BS1S0331 BS1S0331 BS SOIL BS1S0331 E300.0A METHOD 3/31/2006 11 :34 3/31/2006 11 :34 100 SB1 -0331 16984-48-1 F Fluoride 26 
4.00EPAC CHMC F1438 BS1S0331 BS1S0331 BS SOIL BS1 S0331 E300.0A METHOD 3/31/2006 11 :34 3/31/2006 11 :34 100 SB1 -0331 14808-79-ISO4 Sulfate 26 
4.00EPAC CHMC F1438 BS1S0405 BS1S0405 BS SOIL BS1S0405 E350.3 METHOD 4/5/2006 15:59 4/5/2006 15:59 100 SB1 -0405 7664-41-7 NH3N Ammonia-I 199 
4.00EPAC CHMC F1438 BS1S0405 BS1S0405 BS SOIL BS 1 S0405 E351.4 METHOD 4/5/2006 19:04 4/5/2006 19:04 100 SB1 -0405 7727-37-9 KN Total Kjeld 741 
4.00EPAC CHMC F1438 BS1S0424 BS1S0424 BS SOIL BS1S0424 ASTM E77 NONE 4/24/2006 15:41 100 TOC TOC Total Orga 9420 
4.00EPAC CHMC F1438 BS2S0331 BS2S0331 BS SOIL BS2S0331 E300.0A METHOD 3/31/2006 11 :53 3/31/2006 11 :53 100 SB1 -0331 14797-65-1 NO2N Nitrite-N, 6.03 
4.00EPAC CHMC F1438 BS3S0331 BS3S0331 BS SOIL BS3S0331 E300.0A METHOD 3/31/2006 12:13 3/31/2006 12:13 100 SB1-0331 14797-55-1 NO3N Nitrate-N 39.4 
4.00EPAC CHMC F1438 SB1-0331 SB1-0331 LB SOIL SB1-0331 E300.0A METHOD 3/31 /2006 12:22 3/31/2006 12:22 100 SB1 -0331 16887-00-1 CL Chloride 0.075 
4.00EPAC CHMC F1438 SB1 -0331 SB1-0331 LB SOIL SB1 -0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1 -0331 16984-48-1 F Fluoride 0.5 
4.00EPAC CHMC F1438 SB1-0331 SB1-0331 LB SOIL SB1 -0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1 -0331 14797-55-1 NO3N Nitrate-N 0.5 
4.00EPAC CHMC F1438 SB1 -0331 SB1-0331 LB SOIL SB1 -0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1 -0331 14797-65-1 NO2N Nitrite-N 0.5 
4.00EPAC CHMC F1438 SB1-0331 SB1 -0331 LB SOIL SB1-0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1 -0331 14808-79-1 SO4 Sulfate 0.5 
4.00EPAC CHMC F1438 SB1 -0405 SB1-0405 LB SOIL SB1 -0405 E350.3 METHOD 4/5/2006 16:06 4/5/2006 16:06 100 SB1 -0405 7664-41 -7 NH3N Ammonia-I 1.03 
4.00EPAC CHMC F1438 SB1 -0405 SB1 -0405 LB SOIL SB1-0405 E351.4 METHOD 4/5/2006 19:06 4/5/2006 19:06 100 SB1 -0405 7727-37-9 KN Total Kjeld 43.9 
4.00EPAC CHMC F1438 SB1 -0424 SB1-0424 LB SOIL SB1-0424 ASTM E77 NONE 4/24/2006 15:51 100 TOC TOC Total Orga 100 



ExpectedV Units Dilution MDL RL LabQualifi1 Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjusl RLAdjuste, SampleDe: LeachMett LeachDate LeachTimE Leachlot Analysislo CalReflD 
MG/KG 1 108 310 N D = 108 310 J11JH5 NONE SB1-0424 101405S1 
MG/KG 1 1.07 4.01 B N D J 1.08 4.05 J11JH5 NONE 040506NH 040506NH3 
MG/KG 1 52 191 N D = 52 .5 193 J11JH5 NONE 040506KN 040506TKN 
MG/KG 1 0.05 0.412 N D = 0.0505 0.416 J11JH5 NONE 033106Q3 300A-013006 
MG/KG 1 0.0447 0.412 U N D u 0.0451 0.416 J11JH5 NONE 033106Q3 300A-013006 
MG/KG 1 0.0386 0.412 N D 0.039 0.416 J11JH5 NONE 03310603 300A-013006 
MG/KG 1 0.037 0.412 N D = 0.0373 0.416 J11JH5 NONE 03310603 300A-013006 
MG/KG 1 0.0664 0.412 N D = 0.067 0.416 J11JH5 NONE 03310603 300A-013006 
PERCENT 1 0 0 N D = 0 0J11JH5 NONE 040706MC NONE 
PH UNITS 1 0 0 N D = 0 0 J11JH5 NONE 040706PH NONE 

25 MG/KG 1 0.0607 0.5 N 98.1 70 130 D = 0.0607 0.5 NONE 03310603 300A-013006 
25 MG/KG 1 0.0543 0.5 N 104 70 130 D = 0.0543 0.5 NONE 03310603 300A-013006 
25 MG/KG 1 0.0806 0.5 N 104 70 130 D 0.0806 0.5 NONE 03310603 300A-013006 

200 MG/KG 1 0.534 2 N 99.3 75 125 D = 0.534 2 NONE 040506NH 040506NH3 
680 MG/KG 1 27.3 100 N 109 75 125 D = 27.3 100 NONE 040506KN 040506TKN 

8840 MG/KG 1 74.7 214 N · 107 75 125 D = 74.7 214 NONE SB1 -0424 101405S1 
5.65 MG/KG 1 0.0449 0.5 N 107 70 130 D 0.0449 0.5 NONE 03310603 300A-013006 

36 MG/KG 1 0.0469 0.5 N 110 70 130 D = 0.0469 0.5 NONE 03310603 300A-013006 
0 MG/KG 1 0.0607 0.5 B N D J 0.0607 0.5 NONE 03310603 300A-013006 
0 MG/KG 1 0.0543 0.5 U N D u 0.0543 0.5 NONE 03310603 300A-013006 
0 MG/KG 1 0.0469 0.5 U N D u 0.0469 0.5 NONE 03310603 300A-013006 
0 MG/KG 1 0.0449 0.5 U N D u 0.0449 0.5 NONE 03310603 300A-013006 
0 MG/KG 1 0.0806 0.5 U N D u 0.0806 0.5 NONE 03310603 300A-013006 
0 MG/KG 1 0.534 2 B N D J 0.534 2 NONE 040506NH 040506NH3 
0 MG/KG 1 27.3 100 B N D J 27.3 100 NONE 040506KN 040506TKN 
0 MG/KG 1 35 100 U N D u 35 100 NONE SB1-0424 101405S1 
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INTRODUCTION 

CH2M HJLL 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 METJIODS 

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

TEST ORGANISMS 

The nematodes used were obtained from CH2M 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 10 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. 

-3 -



SAMPLECROS~REFERENCETABLE 

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 
nwnbers. 

Table 1 
Sample Cross-Reference 

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

Jl 1IB8 03/21/2006 100-K RIPARIAN #5 BN1565-01 F1399 
Jl1JB7 03/26/2006 100-K RIP ARIAN #4 BN1565-02 F1421 
Jl llli5 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 dry weight of soil was added to each test chamber. The soils were then hydrated to 40 
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were 
then covered. In addition, 23 .3 g of soil was added to a surrogate chamber and hydrated to 
provide for pH measurements. All test chambers were allowed to equilibrate at test 
conditions for seven days prior to test initiation. 
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TEST INITIATION 

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

TEST TERMINATION 

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

TEST ACCEPT ABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

The soil pH was measured from surrogate test chambers at test initiation. Temperature was 
monitored in the test incubator at test initiation and 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 teit initiated on April 17, 2006. 

Table 2 
Caenorhabditis elegans Results 
Test initiated on April 17, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 90.0 96.7 
JIIJB8 63.3 a 96.7 
Jl 1JB7 30.0 a 86.7 
JllIBS 50.0 93.3 
J11IB8 50.0 a 90.0 
J11IB4 70.0 8 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 1IB5 
sample and a statistically significant reduction in survival in the Jl 1JB8, Jl 1JB7, JllJH8, 
and Jl 1JH4 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. 
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REFERENCE TOXICANT TEST 

The results of the reference to xi cant 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 LC,0 value and control chart limits are listed in the table below. 

Table4 
Chronic Reference Toxicant Tests (u2/L) 

Species (test) LC,.n Control Chart Limits 
Caenorhabditis elef!ans (survival) 52.6 40.8 to 100.3 

CERTIFICATION STATEMENT 

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

~/' 
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APPENDIXA 
RAW DATA SHEETS 

-8-



CHM Hill TOXICITY TEST ORGANISM AND WATER QUALITY DATA 

Client ___________ W_as;;...hin_._gt"""""o"""n_C.::..l:;.;os;.::...;.;ur:;.;e;,..;H=an£=o;.;;r.;;;d_________ Test Initiation: Date '1-17- ca( Test Termination: Date y- 1 e -o'7 

Contact Technician -~--()--~--... ~""'--''-------------------------------
Test Species/ID Caenorhabditis elegans I Nem O t I 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 Aeute 

Number ID Date Time 
~ ~ 

R<coiwid /Dcc!w. 
mgll CaC03 CaCO3 Organism Age at 4 days 

!,ff /Cf,S"- <I( 3,,-ro~ 5/z.1/f.lr. - - I - - - Initiation - -
_., z. jr11"J7 3/z.'lo, - - I - - - - Test Container Size 15 mm petri 

·"'? TtrJt+S" «;17;/<J( - - I - - - - Test Volume 2.33 g dry wt. 

-u-1 :SI I J If-:!, Lf/J/ii' - - I - - - - Feeding: Type none 

-~ rr1 Tif<-( l.{/)/04 - - 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, ( 0 Indicates action not taken): 

Dilution Water ID# mg/las mg/1 as pH 
CaC~ CaCO3 

Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

I 
ll"l 

Dissolved Oxygen #2 pH #3 Conductivity #2 



ClfMH/lJ,_rODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 
4-r-,-01.,, 

Client · Washington Closure Hanford 

Sample Description see below 

Test Speci1 Caenorhabditis elegans ID#: Nern O II 

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

Lab Control 7,5 M • ~'.l 

BN1565-0l (o,7 0,3 

BN1565-02 ra. 7 (o,.S 

BN1565-03 (o,~ (o, 5 

BN1565-04 (p . °I 0~~ 

BN1565-05 7,0 Cp, (.p 

l:hamber 
Lab ID Field ID Replicate # 

Lab Control Artificial Soil A 3 

Lab Control Artificial Soil B 2 

Lab Control Artificial Soil C 18 

BN1565-0I JIJJB8 A 4 

BN1565-0l JlJJB8 B 14 

BNJ565-0J JllJB8 C 1 

BN1565-02 JllJB7 A 10 

BN1565-02 Jl 1JB7 B 11 .. 
BNJ565-02 JllJB7 C 9 

~NI565-03 JllJH5 A 5 
CBNI565-03 JllJHS B 13 
1
BNI565-03 JllJHS C 6 

Tech. 

Time 

S0il Temperature (°C) 
Ohr 24hr 

'20 ,7 ·2v,, 
l,O ,( 7..D:1 
l.0,7 rio.7 
'2-0 .7 Jt).r 
?.c :-, 7])., 
2,0.t '20:1 

Lab JD Field ID 

BN1565-04 JllJH8 

BN1565-04 Jl 1JH8 

BN1565-04 Jl 1JH8 

BN1565-05 JI 1JH4 

BN1565-05 Jl 1JH4 

BN1565-05 Jl 1JH4 

24 Hrs ts:)~ Beginning, Date 4 I b O to "'~ Time O" \ O 

24Hrs IO"t.~ Ending,Date -Lf-t'd-Ob Time lO"yS-

Comments: 
All test soils were dried during samplin2 process. 

Each test chamber has 2.33 g drv wt. soil+ 0.93 ml Milli-0 water (40% of sry wt.). 

Samples hydrated 7 days prior to test initiation. 

Chamber cnamber 

Replicate # Lab ID Field ID Replicate # 

A 12 0 

B 7 0 

C 16 0 

A 17 0 

B 15 0 

C g 0 

0 .. - 0 

0 0 

0 . 0 

0 0 

0 0 

0 0 



ClfMHIU NEMATODE TOXICITY TEST SURVIVAL DATA 

Client WMhlYYj:hM . Clof>V::Yt t\ e'\.\'\.h "d Beginning, Date 4-171,Xq 
Sample Description g · Lab ID#: B Ending, Date "f ·j 6 -0(,.;, 

Time Q'\10 
Time )o-z..5" 

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

Test Initiation: Tech: Tech: _ ..... N .... J""--. __ Time: l') J /0 Test Tennination: Tech: Tech: __.N..,.__,'J..._ __ Time:!Q-zS 

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

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

1 10 7- ro 16 10 VJ ~ 
2 10 l)~q .. ,,, 1 V 17 10 t 117 
3 10 '1 \0 18 10 9 10 

4 10 -::,. lo 19 10 

5 10 8 1~10 20 10 

6 10 \a \D 21 10 

7 10 5 ID 22 10 

8 10 7 ",k:14 23 10 

9 10 I.. B _, 24 10 
.. ., 8 10 10 _;; 25 10 

11 10 3 \0 26 10 

12 10 l/ q 27 10 

13 10 \ 'o 28 10 

-- q 14 10 7 29 10 

15 10 (o \0 30 10 

-11-



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 15-293&4443 Test Type: 

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

Ending Date: 18 Apr-0610;25 AM DII 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 

o/1 Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Sedim 3 0.90000 

100 3 0.63333 

¾ Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 DIiution 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 

Rep 3 

0.90000 

0.70000 

CETISTM v1 .1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:22 PM 

09-5002-9621/BN156501 ce Test Link: 

CH2M HIil I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House CUiture 

Client: 

Project: 

PMSD Method 

11 .50% Equal Variance I T~mple 

SD CV 

0.00000 0.00% 

0.11547 1823% 

Analyst: ·;,-
-12-

Approval:, __ _ 



Comparisons: Page 1 of 1 

CETIS Analysis Detail 
Report Date: 27 Apr-06 2:22 PM 

Analysl s: 04-9564-1835/BN156501 ce 

I Nematode 24 hour Acute test CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

% Survival Comparlson 09-5002-9821 09-5002-9821 27 Apr-06 2:22 PM CETlSv1 .1 .2 

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

Equal Variance I Two-Sample C>T Angular (Corrected) <100 100 NIA 11.50% 

Group Comparisons 

Control vs Conc-'Yo Statistic Critical P-Value MSD Declslon(0.05) 

Dilution Sediment 100 4.76008 2.13185 0.0045 0.14622 Significant Effect 

ANOVATable 

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

Between 0.1598792 0,159879 1 22.66 0.00890 Significant Effect 

Error 0.0282244 0.007056 4 

Total 0.18810356 0.1669353 5 

ANOVA Assumptions 

Attribute Test Statistic Crltlcal P-Value Decision (0.01) 

Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.81374 0.07784 · Normal DisbibuUon 

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 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879 

Graphics 

1.0-: 0.10-
I 

0,9-: • I 
I • • 

o.os- I 
0.8 - - - - - - - - - - - - - - - Rl!je;t NIAi- I 

I JJ 
I 

0.7 

f 
I 
I 

,. 0.6-

8§ 
0.00 - - - - - - -•- - -- ----- - --- -----· 

Ill I 

'I- 0.S I 
I 

0.• --0.0S- I 
I 
I 

0.3 I 
I 

0.2 --0.10- I 
I 

0.1 I 

• I 

0.0 -0.1; I 

0 100 ·1.5 ·1.0 --0.5 0.0 0.5 1,0 1,5 

Conc-•,t, Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst_Cr-__ 
-13-
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 09-1547-8539 Test Type: 

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

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

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 

Analysis Endpoint NOEL 

05-0227-4855 % Survival < 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dllullon Sedim 3 0.90000 

100 3 0.30000 

'Yo Survival Detall 

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) 

. 

BN156!:r02 

Sediment 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.30000 0.30000 0.00000 

Rlip3 

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 HIii 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: ~ 
-14-

Approval: __ _ 



Comparisons: Page 1 of 1 

CETIS Analysis Detail 
Report Date: 27 Apr-06 2:24 PM 

Analysis: 05--0227-4855/BN156502ce 

I Nematode 24 hour Acute test CH2M HIii I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

% Survival Comparison 02-2164-3682 02-2164-3682 27 Apr-06 2:24 PM CETISv1 .1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 NIA 0.00% 

Group Comparisons 

Control vs Conc•"I'• Statistic CrlUcal P-Value MSD Decision(0.05) 

Dilution Sediment 100 6.0E+07 2.13185 0.0000 2.4E-OB Significant Effect 

ANOVATable 

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

Between 0.6721566 0.672157 1 151356 0.00000 Significant Effect 

Error 1.TT6E-15 4.44E-16 4 

Total 0.67215663 0.6721566 5 

ANOVA AssumpUons 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance ·Ratio F 4.00000 199.00000 0.40000 Equal Variances 

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 0.30000 0.30000 0.30000 0.00007 0.57964 0.57964 0.57964 0.00014 

Graphics 

I.Ir. 1.0-

0 .9- - - - - - - ... - - - - - - - - - - - - - - - - - Reject Null 0 

0.8 0.8 

1 o., Ji 'f 0.6- o.&-GI ~s ., 0.5 

0.4- 0.4-

0.3 • 
0.2 0.2-

0.1 

0.0 0,0 
0 100 •1.5 •l,0 -0.5 D.0 o.s 1.0 1.5 

COflC•'lv R.inklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: __ o-__ -15-
Approval: __ _ 



CETIS Test Summary 
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 Oil 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: 16d 9h Station: 

Comments: J11JH5 

Comparison Summary 

Analysis Endpoint NOEL 
09-2582-8113 % Survival 100 

'Y, 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 HIii 

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: ,3,-., 
-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 OF 

Between 0.3418475 0.341848 1 

Error 0.3280625 0.082016 4 

Total 0.66990995 0.4238631 5 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5541836000 

Distribution Shapiro-Wilk W 0.87936 

Sample Link Control Link 
04-8183-7543 04-8183-7543 

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 · 

09-2582-8113/BN156503ce 

CH2M HIii I 
Version 

27 Apr-06 2:27 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 48.31% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Dilullon Sedlm 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 

1.1>: 0.+ ; 
o.~ • 0.3 

I 
I 
I 

0.8 0.2-: I 

! Ji 
I 

0.7 
0.1 

I • ; I 

0.6-' I 
u, §~ o.o - - -- ---•- - - --- ---- ·----- -----
"I- 0.5 ' -- --~------------------ --~~"- ·o.l 

M 
-0.2 

0.3 

0.2 
-0.3 

0.1 -0.+ 

• 
0.0 -0.5 

0 100 ·1.5 ·1.0 -0.5 . 0.0 o.s 1.0 1.5 

Cone-% Ranklts 

000-092-101-1 CET1S"" v1 .1.2revl Analyst t,-
-17-
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-596~3435 Test Type: 

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

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

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 NOa. 

0B-580B-3906 % Survival < 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Sedirn 3 0.90000 

100 3 0.50000 

•t. Survival Detail 

Conc-o/o Control Type Rep1 Rep2 

0 DiluUon Sedlm 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 NIA . 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.40000 0.60000 0.05774 

Rep3 

0.90000 

0.60000 

CETISllol v1.12revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:29 PM 

04-2752-01B9/BN156504ce Test Link: 

CH2M Hlll I 
Duration: 25h 

Species: Caenorhabditls elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

9.53% Equal Variance l Two-Sample 

SD CV 

0.00000 0.00% 

0.10000 20.00o/'o 

-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-% StatlsUc Crltlcal 

Dilution Sediment 100 7.97646 2.13185 

ANOVATable 

Source Sum of Squares MeanSquara OF 
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 Ratlo 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 

0.10101 

Comparisons: 

Report Date: 

Analysls : 

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 CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 9.53% 

Declslon(0.05) 

Significant Effect 

Decision (0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distributlon 

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 

1.11'. 0.15- I 
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0.9-; • I 
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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-06 10:25 AM 011 Water: 

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 

¾ Suivlval Summary 

Cone-% Control Type Reps Mean 

0 DIiution Sedim 3 0.90000 

100 3 0.66667 

¾ Suivlval Detail 

Cone-% Control Type Rep 1 Rep2 

0 Dilution Sedlm 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/Bf\1156505ce Test Link: 

CH2M HIii I 
Duration: 25h 

Species: CaenorhabdlUs elegans 

Source: In-House Culture 

Cllent: 

Project: 

PMSD Method 

5.45% Equal Variance t TW<rSample 

SD CV 

0.00000 0.00% 

0.05774 . 8.66°.(, 

Analyst: 1:---: Approval: __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-1/o 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 

ANOVAAssumptions 

Attribute Test Statistic . 

Variances Variance Ratio F 1243488000 

Dlsbibulion Shapiro-Wilk W 0.81374 

Sample Link Control link 
12-6357-8957 12-6357-8957 

Zeta NOEL LOEL 

<100 100 

P-Valua 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 

05-2085-7438/BN156505ce 

CH2M HIii I 
Version 

27 Apr-06 2:30 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 5.45% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Unequal Variances 

Normal Disbibution 

DataSumma,y Original Data Transformed Data 

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

0 DIiution Sedim 3 0.90000 0.90000 0.90000 0.00015 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 
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CHM HILL NEMATODJ!.:TUN~HY T~T ~URVlVAL lJATA 

Clical QA/ QC 
Sample Dcsc:rip1ion Cu :is CcCl1:tH2O L~b ID~: BQ;3- 01., 

ID/I: NcmOD'i 

Begill1ing, Date <-l-~-0 <.,, 

E~dinl, 0~1c i./' ~ - nb · 
Time 0150 
Time 05\ 3b 

Test Species: C11morhnbditis ,:leea,is 

Test Jnitfation: Tech: Tech: Test Tcnninntion: Ttth: Tech: --'---N_--r ___ Time: dp3"D 

Start II alive totJI II 
Chamber Count found found 

Number 0 24 hr 24hr Comments: 

l 10 ~ ID 
... 

iD 2 10 J_. 

3 JO J_ IC 
J 

4 10 'L 10 

5 10 ID \0 

6 10 lo lC> 

7 IO 3 lo 

8 10 \ \0 

9 ~ Ii~ li:.t 

10 10 ~ \0 

II 10 (o lo 

12 10 
1'1" 9( 10 10 

13 10 0 \0 

14 10 10 ID 

15' JO q /"O 

Cusum Chart Limits Task Manager 

SUNival Project Manager 

QA Officer 

-23-
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ClfMH / ll/ODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client QA/ QC 
Sample Descriplion see below 

Test Specie Caeuorhabditis elegaus 

Lab ID K-Medium pH 
0 hr 24 hr 

t~ .o -,r 
Lab Control s-. £-½ _ k,-;'l.,.., 

10 mg/L Cu .__- "1 _, - s:s 
50 mg/LCu 5"'. ~ f:5" ' ) 

100 mg/L Cu ':, . '2. ,::_·)- . 7-
,,,'( 

.q ()._ 250 mg/L Cu 53''_1-f f-i . '- ' 

Lab ID Field ID 

Lab Control K-medium 

Lab Control K-medium 

Lab Control K-medium 

10 mg/LCu 

10 mg/L Cu 

l0msdL Cu 

50mg/LCu 

50mg/LCu 

50 mg/LCu 

I 
100 mg/L Cu 

I\.) 100 mg/LCu 
~ 

100 mg/LCu I 

JD#: Nern Q {':CJ 

% Moisture 
o hr 

NA 

NA 

NA 

NA 

NA 

Chamber 
Replicate # 

A 12 

B 6 
C 9 

A 15 

B 14 

C 5 

A 10 

B 11 

C 7 

A 3 

B 4 

C 8 

Tech . 

Time 

0 Hrs fl..] ~; 
OHrs ;_q ~-.:: 

Temoerature (°C) 
0 hr 24 hr 

2..\ .-1 -,-( ,7 

2-l.4 -Z.. \ .-1 

'"'2...\, '1 'LL7 

2 \ .9 ·2 '- · -1 

·2 CJ \ \ 0 2..t.7 

Lab ID Field lD 

250mg/L Cu 

250mg/L Cu 

250mir/LCu 

24 Hrs 1-...J·J 
24 Hrs (' ' .:;:,, ::(.) 

Comments: 

Replicate 

A 
B 

C 

Chamber 
# 

13 

2 

1 

Beginning, Date 4-1 ··o t., 
Ending, Date '-I - 11 -Ol.., 

Lab ID Field ID 

Time c/13L1 

T ime C9:, -"> '--·, 

Rcol icatc 

. 

Chamber 
ti 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 07-1495-1310 Test Type: Nemalode SUNival 

Start Date: 03 Apr-06 09:30 AM Protocol: ASTM E2172-01 (2001) 

Ending Date: 04 Apr-06 08:30 AM DII Waler: 

Setup Date: 03 Apr-06 09:30 ~M Brine: 

Sample No: 09-6954-2135 Code: 1B033-06 

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 Estimate Summary 

Analysis Endpoint % Effect Conc-µg/L 95% 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 Detall 

Conc-µg/L Control Type Rep1 Rep 2 Rep3 

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 

Report Date: 

Test Link: 

Duration: 23h 

Page 1 of 1 

04 Apr-06 11 :24 AM 

01-8280-8779/rceaoog 

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 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% SUIVival Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Normal [NED=A+B'log(Xl] Control Threshold 

Regression Summary 

lters Log Likelihood Mu Sigma G 

4 -46.54554 0.24538 0.39332 0.09464 

Point Estimates· 

% Effect Conc-µg/L 95%LCL 95% 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 or 2 

04 Apr-06 11 :24 AM 

11-1509-7834/rcea009 

CH2M Hill I 
Sample Link Control L ink Date Analyzed Version 

01~280-8779 01-8280-8779 04 Apr--06 11 :24 AM CETISv1 . 1.2 

Threshold Threshold Opt Reweighted Pooled Groups Het Corr 

0 Yes Yes No No 

Chi-Sq Critical 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 Declslon(0.05) 

7.81473 0.39505 Equal Variances 

0.27369 Normal DistribuUon 

Data Summary Calculated Varlate(A/8) 

Conc-µg/L Control Type Count Mean Minimum Maximum SE SD A B 
0 DiluUon 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 Rep3 Rep4 Rep 5 Reps Rep? Reps Rep9 Rep 10 

0 DIiution Watllf" 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 D.20000 0.00000 

000-092-101 -1 CETISTM v1 .1.2revl Analyst: ·' ' ·' •-
-26-

Approval: __ _ 



CETIS Analysis Detail 
Graphics 

...__ . - -

250 300 

Conc-µg/L 

2.5 • 

• 

0.5 • • 

~o ------------------ -- ----------
• 

-0.5 • 
-1. • • 
-1.- ........ .....-~•;;-....,....,-.-....,...,....,,-,-,-...,....,-.-....,. ............... r,---.-...,-, 

0 50 100 150 200 250 JOO 

Conc-11g/L 

2. 

l .S 

1. 

D.5 

Linear Regression: 

Report Date: 

Analysis: 

Page 2 of 2 

04 Apr-0611:24 AM 

11-1509-7834/rcea009 

/ • 
~o --------------

•:• 
-0.S 

-1. 

-1.5+--'.'-T--L~--~----.---~-~-~ 
-2.0 

2.5 • 

2. 

I.S 

I . 

•1.5 -1.0 -o.s 0.0 

Rankits 

• 

• 

0.5 1.0 1.5 2.0 

• 
~o ------------------------------

• 
~-5 • 
-1. • • 
-1.s, ...... ~TT°'CTT",-rr, ~I lrrjT,_~I l~OTj ~Ii~ ... , •....,.., rr,~rrO"Tj~i ITOT"j rr; ITT", ... , "T"TTSI Ii 

D.O O.l 0.2 0.3 0.4 0.5 0.6 0.7 o.a D.9 1.0 

o/o Survival 

000-092-101-1 CETIS ™ v1 .1 .2revl Analysl: ·: \~· Approval: ___ -_2 7 -
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Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 l""~ l Ill J. 

iCollcclol' Comoanv Contnct Tekuhouc No. Proiect Coordinator 
8L Dnl:t 'fun1arou11d STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

l'roicct Dcsh?nalinn Sal11llline Location SAFNo. Air Quality lJ 45 Days 
J 00 & 300 Arca Component of 1hc RC BRA - lncremcnlal So 100-K RJPARIAN #5 RC-051 

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

Shillncd To Offsitc Proocrtv No. 
/40603 '=BC 

Dill or Ladiul!l/\ir Bill No. 
Cf-12MI-IILL -Af)6&t,1-"t R.E! 3-1 .. -Of, ----- - - - ·· ·-----~- - · -··--· --- -- --- · ·· ------

POSSIBLE SAMPLE HAZARDS/lffiMARKS 

NONE 
Preservation 

r•fone Nouc: 

Type ofContalner 
GIP PIG 

Special Handling and/or Storage 
U.rc page 3Jor 11rigi110I mafl!riol "' Cor1•allisfor MIS prt!pam1io11 a11d No. of Contnincr(s) 

I I 

aliq11mi11y, page I for rmlioa110/y1iral Jrarriom '" Eberlin~, & page 2 
for rhemiml c111alyti.-al Jmrtirm., to Lirmi•i/1~. Volume 

1000g 4000& 

Sec i1cm en in Suil Pl,ur 
Spoml Tu~k."ily 

SAl\fl'LE ANALYSIS 
lnsui.1c1ions. ASTM Ei,6): 

Suil Ncm:m-.Je 
Tu:t.:~i1y 

ASTMEJl71 

S:tmJ>lc No. Matrix• SnmplcD:itc Snmple Time ·~: . _· :. . ·. ' 
.. ·. ._::.·. ;.,/ .. :... .. .. - .. .... . .• . . ' •' •• .. .· . ·,. ., 

J11JB8 SOIL -?, •· 2. \ ·- G (c flt: C'C \,-~ ·i..--· 

-

CHAIN OF rossr~SION Slgn/Prinl Names SPECIAL INSTRUCTIONS M~lri~ • 

Rclinqui,died Uy/Rcmovc:d r=rom 0:11c/Timc Recen-~d B1 '810.cd II\ O.:itc/Timc 11,esc m::aiks indic:'ttc th.11 unlcn lined out. annlytes 101x inclu~d '"'ilh Suoncium-89.90 · · Torn.I Sr 

t+; li ~ .. s.~, 

E:\i-z..et...b~tfA t\,\ -C:,Lu p<q-· /4 ff 2.. !u\ ~.--J nnoly,iJ rr.iclion. St! • !.ahmd1I 
,._ Tl,csc m:irl-s indk;nc !hot !his is a non-on>lysis used 10 property fomi.11 COC form. SO.S,,hJ 

Rc~uisl•cd Oym',j''~f}/'roon __ Dalellin'icd,_;zz.. -<)< tntRu~t ,.., / Dntc'!/j 0 tj. V.Con1•ct Joan Kcsrncr ror any qucstiom. Jt• Slu.11-<c 

(a «tt , ut1 -J...lf{l.iL'-;,,11•2,!J r .I' ff £,(._'ft,(Jj /J'1/1 Jr 11,fJ .?> ;2;), '.I ,,·.w~c1 
/} 0.011 

(~_ui~tjdd ~•moved From ' 0 Dntc/rimc Recci~ Dy/Stored In ' · Da<cfTin,c / J.:J, ~ P.ir1iclc S~ (Dry Sieve) , 0422; Moismrc Content • D2216; TOC • 9060: pH (Soil) - 90~5: 
,\&,\Ir 

.......-iiroscn by Kjcldahl - J5l.2: Ammoni~ - 350.3; IC Anions • 300.0: P«c~nt Solids OS • Olwn .S.1l1J, 

" ~' DL..• Diu.11l"'fll~lf 

~flied By/Removed r-ro,n Dalc!Tin,c D:itc/Ti n,e f 13,'·\li - OJ . S,c.,1.-Z T:T1,tl.lc' 

Received By/Stored ln Wl:.W11"l 
l • U.,..~ 

B/J /Sf,S- C> I 
\ :s \'c,-,:~""' 

Relinquished Oy/Rcmo,-cd l'rom O:otc/Tin., Recch'Cd Dy/S1orcd In D:ncfTi1ne bOlhct 

13,\t.'.l V:\s~y C,ofl( 
Relinquish<d lly/Rcmnvcd From Da1r.1Timc Received By/S1orcd In o,11c/Timc 

LADORATORY Received lly Tille Dott/fime 

SECTION 

FJNAJ. SAMPLE Disposal Method Disp05Cd By D:1t.:/Tisrc 

DI~SITION --
BHI-Ef:;-011 (08/29/2005) 



Washine;ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 IP.lg• ! of ! 

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

Proicct Dcsiwation Samoline I .oc.:itlon SAFNo. Air Quality • 45Days 
I 00 & 300 Arca Component of the RC BRA • lncrcmcntal So 100-K RIPARIAN #4 -' RC-051 

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

Shioocd To OtTsite Proocrtv No. Dill of L:idind Air Dill No. 
CH2MHILL A060l51 - ·-·-· -POSSIDLE SAMPLE HAZARDS/REMARKS 

NONE. Nooe Nt1M 
Presen,:itiou 

Type of Container 
GIP PIG 

Special Handling ancVor Storage 
I t 

Usi: page 3 for r,rigi11a/ llla/t!rial //J Corvalli.rfnr MIS prcparatio11 a11d No. of Container(s) 
aliq1101i11g, page I fo r radioanaly1it·al fmr1ium 10 £berli1111, & page 2 1000g 4000g 
fnr t'lti!mit'al a11aly1iral frarlitms fl> Uo11vil/e. Volume 

I Sec item (t) In Soil Plant 
Speci•I Taxid1y 

SAMPLE ANALYSIS 
lnsr.ructions. ASTMEt96J: 

So~ Ncnutocle 
Tl'\,-icity 

ASTM E?l72 

S;,mplc No. Mattix• Sample Date Sample Time /;,:·. :?~.:ri:\; ,• ·:..;-: -~ . .. 
r .) ~~:.:·=-~:_:~-\ ~<-:~~-·:~t~1;,::: ·:~:-i.~_j;i~::.:. .. ~: ... •·.· .. · .. ., 

•.,. ?;.J;' ::: I• :~•~ .. . - 'L" : ._. ·•#··:. <:;L . . -~. ·-· .. . .. . : •• 

J11JB7 SOIL 3-2.l,-o~ 1y · ?,o ~ -
-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix~ 

Rcli,,ishcd Dy/RcnlOvcd l'rom Da1cmmc R.~ !T:iic1liiiie These morks indii;;ite th.it unleu lined out, ~11;11)'\es to be included wiU, SD'Ontium-S9.90 •· Total Sr 
S•S."tl 

c' u. -, 1v~ u.-; 1 l - ah:llysis fr.lcUon. 'E: l¼W~ ~\ \....PPIP.J.L (" 
. 

/ 
SE•Sallmmi - A_ These m;u-ks indicate th.it this is a non-•n.ilysis nsed to properly fonn.it COC fornL so=5,,,1 

R~d l~)f)(d r-rom Dale/Ti 1111: 3 ·~ :z. 1 ,·i.! ~r¼5h~f~t1Jz11~l;: , Contact Joan Kessner for any questions. St-ShllJt;c 

l q_ . ... l{/ - ·~ ·, ;'L . '; . . j. ,_7 "/f: ~~ w.w~ ,,,fl..~ 11'. 3c 
(I) P:uticlc: Siz.c (DI)' Sieve)· DU2; Moisn,re Content· D'.?216: TOC • 9060: pH (Soil) · 9045: ~Ott 

Rclinqu~lr.d Dy/Removed Froml 
. 1 ba,elf'imc Rccci~ By/Stored ln Datcmme A•Air 

Nitrogen by l<Jcldahl - 351.2: Ammonia - 350.J ; IC Anions• 300.0: Pcr-ent Solids os. on1mS..•u1' 
O~OnoinLI"""'• 

Relinquished Dy/Removed From D:ltc/Ti1.., Received By/Stored ln Date/time ~ l'-12ioc~>OI ::i.. T•fmuc 
Wla\Yi~ 

B-vlS"~S- 0 ~ 
~Llquhl 
V•Vc$t.1•n,'ft 

Relinquished By/Removed From Datc/Tin,c Received By/StO/Cd In Datcmmc X=OO,cr 

Relinquished Dy/Removed From Doicmn,c Reeei-.:d By/St~d In Da1emme Bo..ki-i . tf?... e_ ,.,,,"1 
LADORA TORY Received Dy Title ' Dol<,m,ne 

SECTION 

FINAJt SAMPLE Dlspos:il MedlOd Di.spased By Date/Tin~ 

DIS'°5ITION 
--=--

BHl-EEl-011 (08129/2005) 



·-·-· --
Washin£ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-96 11•;,;c l or ! 

lcollcctor Comu;mv Cont:ict Teleohonc No. Proiect Coordl1rntor 
8L Dal.a Tunrnround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH !'.-ice Code 

Proiccl Dcsi1mnllon Samnline Locallon SAFNo. Air Quality 0 45 Days 
I 00 & :100 Arca Componcnl or Jhc RC URA• lncrcmcn1al So 100-H RIPARIAN #8 RC-OSI 

Ice Chest No. Field Lol!book No. I COA Mclllod of Shiunic11l 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shioucd To orrsilc Proocrtv No. Dlll of Lndinl!/Ah- Dill No. 
CH2M HILL - A060151 SEEOSPC ----.. ·- ___ ,.. __ --- ·- ·-- - -·-·- ---· ------ - - ---.-... . .. .. -· --

POSSIDLE SAMPLE HAZARDS/REMARKS 

NONE Ne.inc f'\("101! 

Prcscn·alion 

Type of Conlnincr 
GIP PIG 

Special Handling ancl/or Stor:1ge 
I l 

U.H' pa,~~ },1,,r urigi11nl 111n1rrin/ /fl Corn1/li.tji1r MIS prrpnm1io11 and No. or Contalncr(s) 
nliq11oli11s, png~ I ./<Jr rndinn11aly1iml jr(lt·fir111x tr, £b~1·/i11e. d:. page 2 
fiw , ·lu·u,i<"al """l_wir-11/ f, ·u, ·1icn1,•i ,,, I..J'fl1n·illt• . Vohunc 

JOOOs -4000& 

Sn: ilc,nll) in Soil Plam 
S('IC~i:,11 ToXIL'il)' 

SAMPLE ANALYSIS 
ln.,ll'\A."11C'll\.'. ASTM E196:;: 

Soil Nrn~h...JC' 
Tuxi...'i1y 

ASTMElln 

Samph: No. Malrix • Sample Da1c S~mplc Tim~ . ' 

J11JHS SOIL 3 ·-L9-·-< C· 1~·-.cc I I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

RGtuishe.l lly/Rcm,wcd l'rl)1n 0:11dTini.: 
Jtcct:l~

12 L\_ \ \-\ : \ l 
D:ncrrim, ' Th:se m:u-ks indicasc lhal unless lined oul, anal)1CS 10 be included wi~, Su-o111iu1n•8'l.90 - To1al Sr 

--· I I -;-· rt /_.,,: rt·1 f,._,\ ·--\-~. j':> t) I,:' I • . , 

Rclil_)quishcd r3y~1ovcd From Datc/fiorl: I\ ; 3,i:' 
CZ~, .-~l./:.. /J:.,( 7::__\ _,,\ ~--2.<-1-C(.,·.• 

Rcli,~uisllcd 0y/Rcn,ovcd 'rrom H 

Rt:linquiilicd Oy/Rcn"IOv~d 1;-0,n 

Rcli11q11i5hcd ll)'/lkmovcd From 

Rclinqni•l"'d r3y/lkm1m:d 1~·0111 

LAllORJ\ TORY Rccd\·t.:d Dy 

SECTION 

FINAL SAMPLE Disposal Mc11101I 
[)If POSITION 

Vo./ 

BH!t,,QE -011 (08/29/2005) 
I 

,. Da1dTimc-

D:ih.~frimc 

l);11dl1n~ 

lhtdl'io"-" 

---:;;-;·· ··:::)' anulysi• hction. 
"- These marks indicu1c 1ha1 this is• 110n-•na1lysi• used tu prot>crl)• fomm COC ' rrnn, 

RtrAtrt!L~, . 
01J'.i1hr/; Conc,ct Joo.n Kessner ror any questions. 

, U '1ffl2/!/J( / --; 7Ui 
b~I) . P:1rticlc Si« (Dr)' Sit\'C) • D422; Moisture Content - D1~16: TOC • 9060; pl·I (SuilJ. <J(l45; 

lt~cciv,:c(By/S1ored Jn -..... I fl'.11crrimc ·r f!J< 
I , 

Nilroscn by Kjcldahl • ;15.1.2; Ammonia• 350.3: IC /\nfo1>.1. ,oo.O: Percent Soli<l> 

Rcc<i,•<d BylS10r.:d In l>.ucfTim,: F l'-'f] .,;,•- .iv1 .)_ 

~ ~ 3 
Da1c/Time f!)tJ/5(; ~ -o 3 Received 0y/S1orcd In 

R(tcivad tl)'IS1orcd In D.11effimc 

Thie J)alcfri10<" 

Di~1>0scd 8)' l):,1cfl'in>: 

Mau-ix" 

s• s .. , 
!1,Ei.,.'h,l.&unO 

SCJ • s.-c .. 1 

Sl• SIUJ(1' 

\V • W."'' 
0L01t 

A • A,r 

1)5•1)ftJI IIS,~,J., 

IJI.-IJ.-.1t•IJ\f'.&1J• 
TrTt-Kr 
\\' l :.\Y,1'-" 

l.aLh,fitlol 

\ '•"'l' ........ . 
X•OIIIC"f 

! 

I 



;-/i.../70 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 j P-~g~ ! or ! 

Collector 
STANKOVICH, M . 

Comoanv Contact 
JOAN KESSNER 

Tcleohonc No. 
375-4688 

Proiect Coordin,"ltor 
KESSNER, JH Price Code SL 

Air Quality O 

D:ita Turnaround 

IProiccl Dcshmation SamDline Location 
UPPER RIPARIAN #12 

SAFNo. 
RC-051 

45 Days . 
I 00 &. 300 Area Component of the RC BRA • lncrcmcn13I So 

Ice Chest No. 

ShlDoed To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EL-1596 

Off site Proocrtv No. 
A060151 

Preservation 

Type or Container 

Use pase J for urigi11a/ mataial tu Cun•a/1/sfur MIS preparation a11d 
aliq11oli11g, page I fnr radina11a/_wirnl fmt'riu11s to Eberli11e. & pagt! 2 
fur d1e111irnl m,alytiml fra,·titms tr> U1m1•ille. 

No. or Contalner(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Dale Sample Time 

J11JH8 SOIL 

I COA 
BESRAS6520 

Nunc 

GIP 

I 

lOOOg 

S<clLCm (II u, 
Srccllll 

Jm1ru..·til>n1. 

None 

PIG 

I 

4000g ' 

So~ Pblu 
T,u.k:ity 

ASTMll1963; 
Sob Nc1n.1toJc. 

To.xU:ity 
ASTM E:!172 

{ 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill ofLadlnl!/Air Dill No. 
SEEOSPC 

___ C_II_A_IN_O_F_P_O_S_S_ES_• _S_IO_N __________ Sl_gnlP __ ri_nt_N_a_m_es __________ --1 SPECIAL INSTRUCTIONS 
R~nq11ish~d-By/Re11101c,d Fro,n D:tt~in-.: Rc~rd,.By/S~d In 1:+ '/ l D:tlefTinlC These m:u1:s Indicate Ulal unle~ lined out. Dl~llytes 10 be included wilh Slfontium-89,')0 •• Tot•I Sr 

l:::. I \ z_o._{m) J1i f'v\. t ~pp(:'.('- l ' ~-t L JGt -+ on:\lysis li;iction. r--=--'-----""""'-'-"""-''-...__..,_..___....,_-+-_____ ~~~----"'--"-. ..... _t -"·--==-::_·_-_ -_ -_ -__ -___ .,...._ "- These m:,c~s indicate that ~>is is 3 non-3nalysis used 10 properly form;it COC (om1. 

'}5Jr,luis~d l}.Y1,cmovcd From D•~~m_c_ / (J ! 3':; Recc;c{ !;'_~
1
10n:d In Dote/Time Contact Joan Kenner for ony questions. 

TV (1/,ltT!f t-<-, I <../'v:h '-{- 4 e> 0 
- ,J. D:t ff' -, ~ · 'b rr: . '{' ., ~I) Particle Size (Dry Sieve) - 0422; Moi<turc Content• 02216; TOC. 9060; pH (Soil) . 904S: 
Reli"'luishcd By/Removed Fro.{, · 1• ,n-.: R~c;li~td 11):~-~o/ . 

1 
.• 1_:.:- ,.,, P'.,,,.// •t~!};111Jo/y / ,, . ..JI -'Nitrocen by Xjcld:lhl • 3$1.2; Ammoni•. 350.3; JC Anions. 300.0;.UO--Sc,lids : i 

1------------------+..,.1ff/.,,.. "".1a,.,:-;-,'1,:,/=..::(f,,t;;~"Lt..;.-.;.;{,,..;.1.,.:.:,11..., •• 1u::....:,,v..;. ''-'!-!'-· / _11;:..1/...Lt,:;,.;..1/t_ .• _,;,_--1 ~ _.; -""' 
Relinquished lly/Rcmoved Fron! DotefTime Rcceip By/Stored in Dai'c/Timc 

Relinquished Dy/Removed From 

Rclillqui,hcd By/Re1110ved From 

LAilORA TORY Received lly 

SECTION 

FINAL SAMPLE Disposal Method 

1 
I DISPOSITION 

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

Dote/Tim, 

DatcfTirn: 

Received By/Stored In Dole/Time 

Received By/Stored In Da1efTime 

~,J /S(.,S- O'f 

1ille Datc/Tin1&: 

Disp05<:d By Da1e/Tim: 

Matrix* 

S• S.41 
S£•)(.,d1.,w111 

SO•Slol1,,I 
Sl•Sh•Jic-
\Y • \V."ltrt 

0-0tl 
A•Air 

05:Dnim S1(1'9, 

Ot,ONn,~•• 
T•Tu..uc 
\VlaWJ,

L..e:U'P\J 
v.vc.-1:.11111 

X=Olhcr 



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 I Pas• l of l 

Co~l~cto: k;~~ I c.:,.,--'\ ~--zr--ob Comoanv Contact Tele1>hone No. Proiect Coordinator 
8L Dnta Turnaround 

JOAN KESSNER 375-4688 KESSNER, JH Price Code - ·••''" · 

IProicct Desi1m."llio11 Samoline Location SAFNo. Air Quality [J 45 Days 
l 00 & 300 Area Component or the RCl3RA • lncremenul So I 00-F RCPARIAN #7 RC-051 

lee Chest No. Field Lo2book No. I COA Method of Shi1>ment 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned To O!fslte Pro1>crtv No. Bill of ~dinll/Air Bill No. 
CH2MHILL A060151 SEEOSPC - . . 

POSSIDLE SAMPLE HAZARDS/REMARKS 

NON£ Preservation 
None No11e 

Type of Container 
GIP PIG 

Special Handling :md/or Storage 
U.\·e page 3 for origiJ1a/ material to CorYallis for MTS preparation and No. of Container(s) 

I I 

a/iq1101i11s. page J for radioanalytiml frar1io11:r to Eberli11e, & pag~ 2 JOOOs 4000& 
for rhemit'al a11aly1kalfroc1im1s lo Limrvi/1,:. Volume 

See Item (I) iu Soil Plant 
Sf'<"illl Toddty 

SAMPLE ANALYSIS 
lru1Nc1ton,._ ASTMl!.1963: 

S.uD NcnU1odc 
To.,ic"-r 

ASTM E:!172 

Sample No. Maui~~ Sample Date Sample Time ,. .. . .. : ·, .. ' : , ~··· . .. . •· • , : ' •••• ' .. . , .. l • . ; -,• .. 

J11JH4 SOIL l.i - 3, . c:.) ( ' I''\ '. C (:, \ I :" z 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS M~ui~ Y 

Reli1-,uisj,c:d By/Removed r-roni D~1emme R(!ve'.t{/Scored !n \ Da1emme ) These rmrh indicate !Nil unk'.ss lined ouc. a11.,Jyrcs 10 be included wilh S1ro111iu1n-8!),90 - Tocal Sr 
Sr S,1111 

E: i \ ·, ..r.1_C..?~ rt1 I'---\ -re.r'::J?(C.r ,, . ·- '"2._ (k\. H-: L----··.· analyJiJ rrac1ion. SH•SahntnM 

Da1chi1\ie /{) .' 3C 
A_ These mvks indicaie rhnc 1his is a non-an:ilysis used 10 properly ronn:u C'OC' form. SO: So•1J 

R~uuishccj By~i-XYJved r-ronl R«eivcd By/Srcrcd In Datcmmc Concoct Jo•n Ke55ner for ony qucllioru . SlorSllkl,.'.• 

,, cJ!,e.: : i U · ,,. r ., ... _,., '-j-i.{_ -0~ , .. W•W'!alff° , . , .-: -~~ · P:irticle Size (Dry Sieve) - D422: Moiscurc Content - D2116: TOC • 9060; pH (Soil) - 904S; C-011 

Rcli~ished By/Removed 'Frorn l 1 Daremmc Rl1,/f11D~q;<'_ ,, .-,,., . ,o,1cmme l;j{'· A=AW 
· ' ltrogen by Kjeldahl • 3$1 .2; Anvnonia • 350.3; IC Anions• 300.0:~ulids £-, ¼.,-3-c~ OS•Onuu S.thll r / :t!.,!t,, r. '7;1i.l( l/,./1.//i .,~ · ¼''-/; r. ,f/ 01..oOrvml.a'f'II 

Relinquished DytRen10ved From Darctrime Rceci~ By/Slored In Da1crrimc 8,,J l.,S-(,S" - o S-
l :1'1"'• 
Wl • U'1(Jf 

1:· ~c.. ... .i 

Date/Tinie 
\ 'aVc)'.d:il•• 

Relinquished By/Re1110ved r-rom Received By/Stored In Datctrin,c X•Olhu 

RelinquisJ,c:d By/Rcn10~d from naremme Receive~ By/Stored In Dace/Time 

LADORA TORY Received By Tille D,rcmmc 
SECTION 

FINAL SAMPLE Di•posal McUlDd Dispo.1ed Oy Darcffinic 
I DISPOSITION 

I 

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




