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INTRODUCTION 

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

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

The water used to initially hydrate the control and test soiJs 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 
germination, test chambers were thinned to a maximum five seedlings per replicate. 
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SAMPLE COLLECTION 

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

SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

Client ID Sample Sample Bluegrass test Analytical 
Date Location SDG LabSDG 

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

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

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

Jl0U5A 11/28/2005 Riparin Low-Site #10 BG1542-08A E2897 
Downriver 100-D 

JllJB8 03/21/2006 100-K RlP ARIAN #5 BG1566-0l Fl399 

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

Jllffi5 03/28/2006 100-H RIP ARIAN #8 BG1566-03 F1438 

JllJH8 04/03/2006 UPPER RlP ARIAN #12 BG1566-04 Fl470 

Jlllli4 04/03/2006 100-F RlPARIAN #7 BG1566-05 Fl471 

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 
germinated was recorded on days 12, 14, 16, 19, 21, and 23 . Germination was determined to 
have occurred on day 19. 

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

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

WATERING SCHEDULE 

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

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

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

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

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

The wet and dry weight for the roots were obtained following the same procedure as 
described above. 
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DAT A 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 Jl0DW4 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), average above 
ground shoot mass (dry), average root mass (wet), average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. · 

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

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

The results for sample J101J5 indicated a statisticaJly 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 totaJ mass (shoots+ roots, wet), 
and average total mass (shoots+ roots, dry) when compared to the laboratory control. 

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

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

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

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

The results for sample Jl0JH4 indicated no statistically significant reduction when compared 
to the laboratory control. 
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CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the Statement of Work, both technically 
and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or a 
designee, 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 Da1e: 08May-06 Oil Water: 

Setup Date: 08 Apr-0612:00 AM Brine: 

Comments: repeat lest 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 

Analysis Endpoint NOEL LOEL ChV 

12-6975-8433 % Germination 100 > 100 NIA 

04--5480-9468 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 Dry Wl < 100 100 NIA 
00-9747-2708 Root Average Length < 100 100 NIA 
01-2129-3486 Root Average Wet Wt. < 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 CETISN 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: 

Cllent: 

Project: 

PMSD Method 
27.99% Wilcoxon Rank Sum Two-Sample 

30.89% Equal Variance t Two-Sample 

22.72% Equal Variance t Two-Sample 

30.51% Equal Variance t Two-Sample 

33.67% Equal Variance t Two-Sample 

25.28% Equal Variance t TWo-Sample 

34.20% Equal Variance t TWo-Sample 

31 .34% Equal Variance t Two-Sample 

30.61% Equal Variance t Twe>Sample 
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CETIS Test Summary 
•1. Germination Summary 

Conc-•t. Control Type Reps Mean 
0 Artificial Soil/S 5 0.64000 

100 5 0.88000 

AG Average Dry Wt. Summary 

Cone-"!. Control Type Reps Mean 
0 Artificial SoilfS 5 4.96040 

100 5 2.70991 

AG Average Height Summary 

Conc-o/. Control Type Reps Mean 
0 Artificial SoilfS 5 18.947 

100 5 13.02 

AG Average Wet Wt. Summary 

Cone-% Control Type Rapa Mean 
0 ArtiHcial Soil/S 5 29.605 

100 5 15.126 

Root Average Dry Wt. Summary 

Conc-•t. Control Type Reps Mean 

0 Artificial Soll/S 5 1.61720 

100 5 0.94703 

Root Average Length Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/5 5 21.227 

100 5 11.487 

Root Average Wet Wt. summary 

Conc-o/. Control Type Reps Mean 

0 Artificial Soil/5 5 36.878 

100 5 10.815 

Total Average Biomass Dry Wt. Summary 

Conc-o/o Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 3.65694 

Total Average Biomass Wet Wt. Summary 

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

100 5 25.941 

000--092-101-1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 

0.60000 1.00000 0.08000 

Minimum Maximum SE 
2.05668 6.26333 0.75679 

2.03800 3.92800 0.32563 

Minimum Maximum SE 
15.2 27 2.2136 

10.8 15 0.6756 

Minimum Maximum SE 
12.833 36.826 4.3456 

10.206 . 22.05 2.1690 

Minimum Maximum SE 

0.64667 2.06331 0.25857 

0.66400 1.41399 0.13741 

Minimum Maximum SE 
13.333 . 29 2.546 

8.5 16.333 1.3592 

Minimum Maximum SE 

13.317 46.99 6.1616 

2 .812 18.633 2.8356 

Minimum Maximum SE 
2.70335 8.32666 1.00853 

2.70200 5.34199 0.45998 

Minimum Maximum SE 
26.150 82.77 10.452 

18.338 34.293 3.2461 

CETIS.., v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.17889 20.33% 

SD CV 
1.69222 34.11% 

0.72814 26.87% 

SD CV 

4.9498 26.13% 

1.5106 11 .60% 

SD CV 
9.717 32.82o/o 

4.8501 32.07% 

SD CV 

0.57819 35.75% 

0.30727 32.45% 

SD CV 

5.693 26.82% 

3.0393 26.46% 

SD CV 

13.778 37.36% 

6.3406 58.63o/o 

SD CV 

2.25514 34.29% 

1.02854 28.13°,(, 

SD CV 
23.370 35.15°!. 
7.2584 27.98% 

Page 2 of 3 

15 May--06 1 :11 PM 
09-6405-2832/B154201 psA 
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CETIS Test Summary 
¾ Germination Detail 

Cone-'!. Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.60000 1.00000 

100 0.60000 1.00000 

AG Average Dry Wt. Detail 

Cone-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/$ 2.05668 6.05200 

100 2.70001 2.58600 

AG Average Height Detail 

Cone-% Control Jype Rap 1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 15 12.8 

AG Average Wet Wt. Detail 

Cone-"!. Control Type Rep 1 Rep2 

0 Artificial Soi 1/S 12.8333 36.8260 

100 15.66 16.8920 

Root Average Dry WL Detail 

Cone•"• Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 0.99666 0.98800 

Root Average Length Detail 

Cone-'!. Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 16.3333 10.8 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 18.6333 15.6140 

Total Average Biomass Dry wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 2.70335 7.98000 

100 3.69666 3.57400 

Total Average Biomass Wet Wt. Detail 

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 

Rap4 Reps 
-35.78 30.84 
10.206 22.05 

Rep4 Rep5 
2.06331 1.92001 
0.66400 1.41399 

Rep4 Rep 5 
29 20.4 

9.6 12.2 

Rep4 Rep5 

46.99 42.488 

9.49799 2.81199 

Rep4 Reps 

8.32666 7.09000 
2.70200 5.34199 

Rep4 Rep5 
82.77 73.328 
19.704 24.862 

CETJSTII v1.1.2revl 

Report Date: 

Test Link: 

Analysl: b::: 

Page 3 of 3 

15 May-061 :11 PM 

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

Endpoint Analysis Type 

o/o Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-0/4 Statistic Critical 

Artificial Soil/Sedi 100 28.5 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0048873 0.004887 1 

Error 0.4233652 0.052921 8 
Total 0.42825247 0.0578079 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution 'Shapiro-Wilk W 0.76085 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

100 >100 

P•Value Ties 
0.5000 3 

F StaUsUc P-Value 

0.09 0.76896 

Critical P-Value 

23.15450 0.71064 

0.00484 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15May-061 :11 PM 

12-6975-6433/B154201psA 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

1 NIA 27.99% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247 

100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-•,4 Statistic Critical 

Artlflcial 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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.40119 

Distribution Shapiro-WIik W 0.86077 

Sample Link Control Link 

09-640!>-2832 09-640!>-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0129 1.53203 

F Statistic P-Value 
7.46 0.02578 

Crlllcal P•Value 

23.15450 0.13118 

0.07792 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :11 PM 

04-5480-9468/B154201psA 

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) 
Significan~ Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Disbibullon 

Data Summary Original Data transfonned Data 

Cone•"• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 2.70991 2.03800 3.92600 0.72814 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Crltlcal 

Artificial Soil/Sedi 100 2.56075 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 87.81345 87.81345 1 

Error 107.1316 13.39144 8 

Total 194.945 101.20489 9 

AHOVA.Assumptlons 

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 

Comparl$ons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061:1 1 PM 

02-0518-1717/B154201psA 

CH2M Hill I 
Version 

12 May--06 4 :18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 22.72% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

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 AnalyslsT~ 

AG 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 SoiVSedi 100 2.98135 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 524.166 524.166 1 

Error 471.773!5 58.97168 8 

Total 995.939484 583.1377 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.01387 

Distribution Shapiro-Wilk W 0.85862 

Sample link Control link 

09-6405-2832 0~05-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0088 9.03149 

F Statistic P-Value 

8.89 0.01756 

Critical P-Value 

23.15450 0.20694 

0.07350 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 1:11 PM 

15-0652-1713/8154201 psA 

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 

Dacislon(D.05) 

Significant Effect 

Decision(D.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlflcial SoiUS 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 

Root Average Dry WL Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untranslbm'led 

Group Comparisons 

Control vs Cone•o/• Statistic Critical 

Artificial Soil/Sedi 100 2.28867 1.85955 

AHOVATable 

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 

AHOVA 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 

05-2651-8289/8154201 psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 33.67% 

Deelsion(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Deelslon(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 Artlficlal Soll/S 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Con~o/• Statistic CrlUcal 

Artificial Soll/Sedi 100 3.3748 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 237.169 237.169 1 

Error 166.5911 20.82389 8 

Total 403.760117 257.9929 g 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 3.50853 

Dlsb1bullon Shapin>WilkW 0.96501 

Sample link Control Link 

0B-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 5.36684 

F Statistic P•Value 

11 .39 0.00972 

Critical P-Valua 

23.15450 0.25153 

0.84114 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-06 1:11 PM 

00-9747-270B/8154201psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 25.28% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Daclsion(0.01) 

Equal Variances 

Normal Oistr1buUon 

Data Summary Original Data Transformed Data 

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

0 ArUflclal 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 Critical 

Artificial Soil/Sedi 100 3.84256 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1698.222 1698.222 1 

Error 920.1185 115.0148 8 

Total 2618.34033 1813.2366 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.72166 

Distribution Shapiro-Wilk W 0.86147 

Sample Link Control Link 

09-640&-2832 09-640&-2832 

Z~EL LOEL 

II <100 100 

P-Value MSD 

0.0025 12.6129 

F Statistic P-Value 
14.77 0.00493 

Crltlcal P-Value 

23.15450 0.16192 

0.07941 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 7 of 9 

15 May-061 :11 PM 

01-2129-3486/8154201psA 

CH2M HIii I 
Version 

12 May-064:18 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 DisbibuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 36.878 13.317 46.99 13.778 

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

Endpoint Analysts Type 

Total Average Biomass Dry 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 2.63486 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 21 .32578 21 .32578 1 

Error 24.57421 3.071776 8 

Total 45.8999882 24.397555 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.80730 

Distribution Shapiro-Wilk W 0.86949 

- - - - - - - - - --

Sample Link Control Link 

09-6405-2832 09-64 05-2832 

Zeta NOEL LOEL 
<100 100 

P-Value MSO 

0.0150 2.06126 

F Statistic P-Valua 

6.94 0.02995 

Crltlcal P-Value 

23.15450 0.15749 

0.09860 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061 :11 PM 

14-2157-10161B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 31.34% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disb1butlon 

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 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control YS Conc-•/o Statistic Critical 

Artificial Soil/Sedi 100 3.70456 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 4109.343 4109.343 1 

Error 2395.457 299.4322 8 

Total 6504.80005 4408.7749 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.36698 

DislribuUon Shapiro-WIik W 0.82350 

Sample link Control link 

0~05-2832 0~05-2832 

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 CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.61% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Signlflcant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Disbibullon 

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 25.941 18.338 34.293 7.2584 
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CETIS Test Summary 
I Plant Chronic test 

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

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

Ending Date: 08 May-06 DilWater: 

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

Comments: repeat test BG 1542-02A 

Sample No: 07-3307-9513 Code: 81542-02 

Sample Date: 08 Nov-05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 148d Oh Station: 

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

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

17-0101-0218 0.4 Gennination 100 > 100 NIA 

02-8316-6714 AG Average Dry Wt. < 100 100 NIA 

05-6576-1716 AG Average Height 100 > 100 NIA 

05-5626-0548 AG Average Wet Wt. < 100 100 NIA 

08-8042-9922 Root Average Dry Wt. < 100 100 NIA 

11-na9-04SB Root Average Length < 100 100 NIA 

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

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

00-8511-1875 Total Average Biomass Wet < 100 100 N/A 

000-092-101-1 CETIS ™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-06 1 :17 PM 

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

CH2M HIii I 
Duration: 33d Oh 

Species: Poa sandbergll 

Source: 

Client: 

Project: 

PMSD Method 

32.24°,4 Equal Variance t Two-Sample 

29.97°.4 Equal Variance t Two-Sample 

35.46% Equal Variance t Two-Sample 

27.53% Wilcoxon Rank Sum Two-Sample 

33.00% Equal Variance t Two-Sample 

27.18% Equal Variance t Two-Sample 

33.13% Equal Variance t Two-Sample 

29.82% Equal Var1ance t Two-Sample 

30.15% Equal Variance t Two-Sample 

-27-
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CETIS Test Summary 
% GerminaUon Summary 

Cone•"/• Control Type Reps Mean 
0 Artificial Soil/S 5 0.84000 

100 5 0.60000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial SoiVS 5 4.96040 

100 5 1.86100 

N3 Average Height Summary 

Cone-% ControlType Reps Mean 
0 Artiflclal Soll/S 5 18.947 

100 5 16.64 

AG Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 29.605 

100 5 8.7955 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/S 5 1.61720 

100 5 0.98446 

Root Average Length Summary 

Cone-•/. Control Type Reps Mean 

0 Artificial Soll/S 5 21.227 

100 5 10.773 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/S 5 36.878 

100 5 8.6830 

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/S 5 66.484 
100 5 17.659 

000-092-101-1 

Minimum Maximum SE 

0.60000 1.00000 0.09798 
0.40000 1.00000 0.10954 

Minimum Maximum SE 
2.05668 6.26333 0.75679 
120667 2.52498 0.25756 

Minimum Maximum SE 

15.2 27 2.2138 
9.2 23 2.8555 

Minimum Maximum SE 
12.833 38.826 4.3456 
8.6434 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 TM v1 .1.2revl 

SD 
0.21909 
0.24495 

SD 

1.69222 
0.57593 

SD 

4.9498 
6.3852 

SD 
9.717 
1.2833 

SD 
0.57819 
0.27649 

SD 

5.693 
3.9653 

SD 
13.778 
5.1000 

SD 

2.25514 
0.69180 

SD 
23.370 
5.894 

Report Date: 

Test Llnk: 

CV 

26.08% 
40.82% 

CV 
34.11% 
30.95% 

CV 
26.13% 
38.37% 

CV 
32.82% 
14.59% 

CV 
35.75% 
28.29% 

CV 
26.82% 
36.81°,(, 

CV 

37.36% 
57.54% 

CV 

34.29% 
24.31% 

CV 
35.15% 
33.38% 

Page 2 of 3 

15 May-061 :1 7 PM 
02-2676-4041/B154202psA 

-28-
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CETIS Test Summary 
% Germination Detail 

Cone-o/. Control Type Rep 1 Rep2 

0 Artlficial Soll/S 0.60000 1.00000 

100 0.40000 0.60000 

AG Average Dry Wt. Detail 

Cone•"/• Control Type Rep 1 Rep2 

0 Artiflclal Soil/S 2.05668 6.05200 

100 2.52496 1.38332 

AG Average Height Detall 

Cone-% Control Type Rep 1 Rep2 

o Artiflcial Soil/S 20.3333 16.8 

100 23 18.3333 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

o Artificial Soil/S 12.8333 36.8260 

100 9.94995 8.75332 

Root Average Dry Wt. Detail 

Cone-o/e Control Type Rep1 Rep2 

0 Artificial Soll/S 0.64667 1.92800 

100 0.94998 1.33667 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

o Artificial Soll/S 13.3333 23.4 

100 17 9 

Root Average Wet Wt Detail 

Cone-o/e Control Type Rep 1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 
100 10.0450 3.94334 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

o Artificial Soil/S 2.70335 7.98000 

100 3.47495 2.71999 

Total Average Biomass Wet Wt. Detail 

Cone-o/. Control Type Rep1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

100 19.995 12.6966 

000-092-101-1 

Rep3 Rep4 Reps 
1.00000 0.60000 1.00000 

0.40000 0.60000 1.00000 

Rep3 Rep4 Reps 

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 

Rep 3 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 Rep5 

36.3420 46.99 42.488 

16.46 4.35667 9.51001 

Rep3 Rep4 Reps 
6.78801 8.32666 7.09000 

3.45502 1.78333 2.79401 

Rep3 Rep4 Reps 
68.0900 82.TT 73.328 

25.5750 11 .0000 19.0260 

CETISTM v1 .1.2revl 

Page 3 of 3 

Report Date: 15 May-061:17 PM 
Test Link: 02-267M041/B154202psA 

Analyst: :J:,,..,-
-29-

Approval:. __ _ 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

~--J 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
% Germination Compar1son 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 1.60156 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.1745378 0.174538 1 

Error 0.5443657 0.068046 8 

Total 0.71890347 0.2425835 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.15127 

Dlstrlbullon Shapiro-Wilk W 0.89943 

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

Zeta NOEL Loa. 
100 >100 

P-Valua MSD 

0.0740 0.30679 

F Statistic P-Value 

2.57 0.14792 

Critical P-Value 

23.15450 0.89470 

0.21598 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-061 :17 PM 

17-0101-0218/8154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 32.24% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arllflcfal 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 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control Y$ Cone•"/• Statistic Critical 

Artificial Soil/Sedl 100 3.8771 1.85955 

MOVA Tabla 

Source Sum of Squares Mean Square OF 

Between 24.01578 24.01578 1 

Error 12.78125 1.597656 8 

Total 36.7970295 25.613437 9 

MOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.63338 

Distribution Shapiro-WIik W 0.85010 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.48655 

F Statistic P-Value 

15.03 0.00469 

Critical P-Valua 

23.15450 0.06018 

0.05825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2 of 9 

15 May-06 1:17 PM 

02-8316-6714/B154202psA 

CH2M HIil I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.97% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 1.86100 1.20667 2.52496 0.57593 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.63842 1.8!595!5 

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 

Dlsb1bulion 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 StatlsUc P-Value 

0.41 0.54104 

Critical P-Value 

23.15450 0.63386 

0.57629 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 or 9 

15 May-061 :17 PM 

05-6576-1716/B 154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1. 1.2 

Toxic Units ChV PMSD 
1 N/A 35.46% 

Declslon(0.05) 

No~ignificant Effect 

Declslon(0.05) 

No~ignificanl Effect 

Declslon(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soll/S 5 18.947 15.2 27 4.9498 

100 5 16.640 9.2 23 6.3852 

Graphics 

1 11>'. 

1 I-'. • 
i 1 ll 5: • • I 1 

Ji + 

' 1 

j ~a 2 • 1 

= 
5 0 ------- - - - ---- --------------o' I 

o' ·2-: •' I 
• I 

o' -+. I 
I 

~ + I 
I 

• I 
0 :2.0 0 100 -LS -1.0 ~.5 0.0 0.5 1.0 1.5 2.0 

Conc·"ilo bnklbl 

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



< 
Comparisons: Page 4 of 9 

CETIS Analysis Detail 
Report Date: 15 May-06 1:17 PM 

Analysis: 05-5626-0548/B154202psA 

I Plant Chronic test CH2M Hill I 
Endpoint Analysls Type Sample Link Control Unk Date Analyzed Version 
AG Average Wet WI. Comparison 02-26784041 02-2678-4041 15 May-061:17 PM CETISv1.1.2 

Method Alt H Data Transfonn Zeta NOEL LOEL Toxic Units ChV PMSD 
Wilcoxon Rank Sum Two-Sample C>T Rank <100 100 NIA 27.53% 

Group Comparisons 

Control vs Cone-% Statistic Critical P-Value lles Decislon(0.05) 

Artlficlal SoiVSedl 100 15 0.0040 0 Significant Effect 

ANOVATable 

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

Between 1082.633 1082.633 1 22.54 0.00145 Significant Effect 

Error 384.2673 48.03341 8 

Total 1466.90033 1130.6665 9 

ANOVA Assumptions 

Attribute Test Statistic Crltlcal P-Value Decislon(0.01) 

Variances Variance Ratio F 57.33263 23.15450 0.00174 Unequal Variances 

Distribution Shapiro-Wilk W 0.76115 0.00488 Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Arlillclai Soll/5 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 

Graphic. 
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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 

Artlftcial Soll/Sedl 100 2.20464 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Teat StatlsUc 

Var!Mces 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: 
Analysls: 

Data Analyzed 

Page 5of 9 

15 May-061:17 PM 

0~2-9922/8154202psA 

CH2M Hill I 
Version 

15 May-06 1 :17 PM CETISv1. 1.2 

Toxic Units ChV PMSD 
NIA 33.00% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decislon(0.01) 
Equal Variances 

Normal Oisbibullon 

Data Summary Origlnal Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"• Statistic Critical 

Artificial Soll/Sedi 100 3.36911 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square OF 
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 Ratto F 2.06125 

Distribution Shapiro-Wilk W 0.95986 

SampleUnk 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 

CrlUcal P-Value 

23.15450 0.50082 

0.78426 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:17 PM 

11-728S-0458/B154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 27.18% 

Daclslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 21.227 13.333 29 5.693 
' 

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

Endpoint Analysis Type 

Root Average Wet Wl Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• StatisUc Critical 

Artificial SoiUSedi 100 4.26398 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 1962.119 1962.119 1 

Error 863.3456 107.9182 8 

Total 2825.4646 2070.0372 9 

ANOVA Assumptions 

Attribute Tes_t Statistic 

Variances Variance Ratlo F 7.29820 

Distribu11on Shapiro-Wilk W 0.84834 

Sample Link Control Link 

02-2676-4041 02-2676-4041 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0014 12.2176 

F StatlsUc 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-081:17 PM 

14-7987-0099/8154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 33.13% 

Declslon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

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 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Dry WI. Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-"/. Statistic Critical 

Artificial SoiVSedl 100 3.53787 1.85955 

AHOVATable 

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 

ANOVA.Assumptlons . 

Attribute Test Statistic 

Variances Variance Ratio F 10.62648 

Distribution Shapiro-Wilk W 0.82768 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

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 0.04164 

0.03137 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061 :17 PM 

10-0039-0007/B 154202psA 

CH2M HIii I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 29.B2% 

Declsion(0.05) 
Significant Effect 

Declslon(0,05) 
Significant Effect 

Decision(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 Artlflcial SoiVS 5 6.57761 2.70335 8.32666 2.25514 

100 5 2.64546 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 Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-o/. Statistic Crltlcal 

Artificial Soll/Sedi 100 4.52971 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 5959.718 5959.718 1 

Error 2323.675 290.4594 8 

Total 8283.39282 6250.1772 9 

· ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 15.72240 

Distribution Shapiro-Wilk W 0.80564 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0010 20.0438 

F Statistic P•Value 
20.52 0.00193 

Critical P-Value 

23.15450 0.02060 

0.01698 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061:17 PM 

00-8511-1875/B154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.15% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant 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 Artillcial Soil/S 5 66.484 26.15 82.77 23.370 

100· 5 17.659 11.000 25.575 5.894 
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Page 1 of 3 

CETIS Test Summary 
Report Date: 15 May-061:29 PM 

Test Link: 02-644!>-896518154203psA 

I Plant Chronic test CH2M Hill I 
Test No: 01-7071-4913 Test Type: Plant Chronic test Duration: 33d Oh 
Start Date: 05Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergii 

Ending Date: 08 May-06 DIIWater: Source: 

Se1up Date: 05 Apr-06 12:00 AM Brine: 

Comments: repeat test BG1542-03A 

Sample No: 1!>-5457-5144 Code: B1542-03 Cllent: 

Sample Date: 14 Nov-05 Materlal: Soil Project: 

Receive Date: Source: Hanford 

Sample Age: 142d Oh Station: 

Comments: J100T6, E263101 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
03-8076-1014 % Germinalion 100 > 100 NIA 20.96% Equal Variance t Two-Sample 

08-629!>-7792 AG Average Dry Wt. 100 > 100 NIA 35.38% Equal Variance t Two-Sample 

10-3029-3936 AG Average Height < 100 100 NIA 23.48% Equal Variance t Two-Sample 

11-0749-8506 AG Average Wet Wl 100 > 100 NIA 35.26% Equal Variance t Two-Sample 

08-1680-6695 Root Average Dry Wl 100 > 100 N/A 39.40% Equal Variance t Two-Sample 

07-9801-3032 Root Average Length < 100 100 NIA 23.91% Equal Variance t Two-Sample 

09-0174-2180 Root Average Wet WI. < 100 100 NIA 36.01% Equal Variance t Two-Sample 

01-3143-0252 Total Average Biomass Dry 100 > 100 NIA 35.95% Equal Variance t Two-Sample 

02-9227-5895 Total Average Biomass Wet 100 > 100 NIA 35.37% Equal Variance t Two-Sample 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: 'b--
- 40-

Approval: __ _ 



CETIS Test Summary 
o/• Genninatlon Summary 

Conc-0/4 Control Type Reps Mean 

0 Artificial So11/S 5 0.84000 

100 5 1.00000 

~ Average Dry Wt. Summary 

Cone-% ControlType Reps Mean 

0 Attlflclal Soil/S 5 4.96040 

100 5 3.57920 

AG Average Height Summary 

Conc-o/• Control Type Reps Mean 

0 Artificial SolVS 5 18.947 

100 5 13.88 

N3 Average Wet Wl Summary 

Cone•"• Control Type Reps Mean 

0 Artiflcial Soil/S 5 29.605 

100 5 22.n8 

Root Average Dry Wt. Summary 

Cone-•!. Control Type Reps Mean 

0 Artificial SoiVS 5 1.61720 

100 5 1.36240 

Root Average Length Summary 

Cone-% Control Type Reps Mean 

0 Artiftcial SoiVS 5 21.227 

100 5 11 .36 

Root Average Wet Wt Summary 

Cone-% Control Type Raps Mean 

0 Artificial Soil/S 5 36.878 

100 5 21 .691 

Total Average Biomass Dry Wt. Summ!lry 

Cone-% Control Type Raps Mean 

0 Artificial Soil/5 5 6.5TT61 

100 5 4.94160 

Total Average Biomass Wet Wt. Summary 

Cone-% ControlType Reps Mean 

0 Artificial Soil/5 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 0.563TT 

Minimum Maximum SE 
15.2 27 2.2136 

11.2 15.6 0.9069 

Minimum Maximum SE 

12.833 36.826 4.3456 

12.718 30.848 3.5531 

Minimum Maximum SE 

0.64667 2.06331 0.25857 

0.81600 2.09200 0.22487 

Minimum Maximum SE 

13.333 29 2.546 

8.8 14.4 0.9826 

Minimum Maximum SE 

13.317 46.99 6.1616 

11 .816 31.752 3.6095 

Minimum Maximum SE 

2.70335 8.32666 1.00853 

2.82400 6.94801 o.n4eo 

Minimum Maximum SE 

26.150 82.77 10.452 

24.534 62.600 7.1169 

CETIS™ v1 .1.2ravl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.00000 0.00% 

SD CV 
1.69222 34.11% 

1.26063 35.22% 

SD CV 

4.9498 26.13% 

2.0278 14.61% 

SD CV 
9.717 32.82% 

7.9451 34.88% 

SD CV 

0.57819 35.75% 

0.50283 36.91% 

SD CV 

5.693 26.82% 

2.1973 19.34% 

SD CV 

13.778 37.36"4 

8.0711 37.21% 

SD CV 

2.25514 34.29°ii 

1.73251 35.06% 

SD CV 
23.370 35.15% 

15.914 35.79% 

Analyst: 1,-., 

Page 2 of 3 

15 May-061:29 PM 

02-6445-89B518154203psA 

-41-
Approval: __ _ 



CETIS Test Summary 
"'• Germination Detail 

Conc•o/• Control Type Rep 1 Rep 2 

o Artificial Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detall 

Conc-•/4 Control Type Rep 1 Rep2 

0 Artificial SoiVS 2.05668 6.05200 

100 4.48201 4.06799 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 20.3333 16.8 

100 15.2 15.6 

AG Average Wet Wt. Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artlficial Soll/S 12.8333 36.8260 

100 29.2260 24.71 

Root Average Dry Wl Detall 

Cone-% ControlType Rep 1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.38401 1.54200 

Root Average Length Detail 

Cone-% ControlType Rep1 Rep2 

0 Artificial Soil/S 13.3333 23.4 

100 11 .4 12.4 

Root Average Wet Wt. Detall 

Conc-•.4 ControlType Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 25.2300 24.432 

Total Average Biomass Dry wt. Detall 

Conc-".4 Control Type Rep 1 Rep2 

0 Artificial SoiVS 2.70335 7.98000 

100 5.86602 5.61000 

Total Average Biomass Wet Wl Detall 

Cone-% Control Type Rap1 Rep2 

0 Artificial Soil/$ 26.1500 82.0800 

100 54.4560 49.142 

000-092-101-1 

Rep3 

1.00000 
1.00000 

Rep3 

5.26000 
2.48201 

Rep3 

15.2 

12.2 

Rep3 

31 .748 

16.386 

Rep3 
1.52800 

0.97799 

Rep3 

20 

9.8 

Rep3 

36.3420 

15.2260 

Rep3 

6.78801 

3.46000 

Rep3 
68.0900 

31.612 

Rep4 Reps 
0.60000 1.00000 
1.00000 1.00000 

Rep4 Rep5 

6.26333 5 .17000 
4.85601 2.00800 

Rep4 Reps 

27 15.4 

15.2 11 .2 

Rep4 Reps 

35.78 30.84 

30.848 12.718 

Rep4 RepS 
2.06331 1.92001 

2.09200 0.81600 

Rep4 Reps 

29 20.4 
14.4 8.8 

Rep4 Reps 

46.99 42.488 
31 .7520 11 .8160 

Rep4 Reps 

8.32666 7.09000 

6.94801 2.82400 

Rep4 Reps 
82.77 73.328 

62.6000 24.5340 

CETIS™ v1 .1.2revl 

Report Date: 
Test Unk: 

Analyst: 1>-

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

02-6445-8985/B 154203psA 
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CETIS Analysis Detail 
I Plant Chronic te&t 

Endpoint Analysis Type 
0/o Germination Comparl&0n 

MethOd Alt H Data Transfonn 

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

Group Comparisons 

Control vs Conc-o/o StatlsUc Critical 

Artillcial Soll/Sedi 100 -1 .633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 
Total 0.33739194 0.1159785 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Modified Lewne 4.80000 

Disbibution Shapiro-Wilk W 0.81415 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11 .25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 1 of 9 

15 May-061 :29 PM 

03-807&-1014/8154203psA 

CH2M HIii I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 20.96o/o 

Declslon(0.05) 

Non-Significant Effect 

Decl&ion(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Disb'ibution 

Data Summary Original Data Transformed Data 

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

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

100 5 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.34528 0.00020 
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CETIS Analysis Detail 
I Plant Chronic te~t 

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group·Comparlsons 

Control vs Conc-o/• Statistic Critlcal 

Artificial Soil/Sedi 100 1.46361 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.769275 4.769275 1 

Error 17.81121 2.226401 8 

Total 22.5804858 6.9956765 9 

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 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.0907 1.75485 

F Statistic P-Value 

2.14 0.18145 

Crltlcal P-Value 

23.15450 0.58241 

0.07488 

Comparisons: 

RePort Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :29 PM 

0llr629~TT92/B154203psA 

CH2M HIii I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.38% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 2.11800 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 64.17778 64.17778 1 

Error 114.4516 14.30644 8 

Total 178.629333 78.484224 9 

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 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 1 :29 PM 

10-3029-3936/B 154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 23.48% 

Decision(0.05) 
Significant Effect 

Declsion(0,05) 
Non-Significant Effect 

Declsion(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 Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 

AG Average Wet Wt. Compar1son 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone••~ Statistic Critical 

Artificial Soil/Sedi 100 1.21638 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 116.5494 116.5494 1 

Error 630.1755 78.77194 8 

Total 746.724945 195.32135 9 

AHOVA Assumptions 

Attrlbut~ Test Statistic 

Variances Variance Ratio F 1.49579 

Distribution Shapiro-Wilk W 0.86182 

Sample Link Control Unk 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 
100 >100 

P•Value MSD 

0.1293 10.4381 

F Statistic P•Value 

1.48 0.25851 

Critical P-Value 

23.15450 0.70595 

0.08017 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 4 of 9 

15 May-06 1 :29 PM 

11-0749-8506/B154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CET1Sv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 35.26% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

No!'R3ignificant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsbibullon 

Data Summary Orlglnal Data Transfonned 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 

Artificial Soil/Sedi 100 0.74355 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1623032 0.162303 1 

Error 2.348564 0.293571 8 
Total 2.51086763 0.4558738 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.32217 

Distribution Shapiro-Wilk W 0.96492 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2392 0.63723 

F Statistic P-Value 
0.55 0.47842 

Critical P-Value 

23.15450 0.79323 
- 0.84022 

Comparisons: 

Report Date: 

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 

Daclslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t T~Sample C>T Untransfoml8d 

Group Comparisons 

Control VS Conc-o/, Statistic Critical 

Artificial Soll/Sedl 100 3.61544 1.85955 

AAOVATabl11 

Source Sum of Squares Mean Square DF 

Between 243.3778 243.3778 1 

Error 148.9529 18.61911 8 

Total 392.330673 261 .99689 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.71297 

Distribution Shapiro-Will< W o.95no 

Sample Link Control Link 

02-644~985 02-644~985 

Zeta NOEL LOEL 

<100 100 

P-Valua MSD 

0.0034 5.07478 

F Statistic P-Valua 

13.07 0.00683 

Critical P-Value 

23.15450 0.09214 

0.75941 

Comparisons: 

Report Data: 

Analysis: 

Data Analyzed 

Page 6 of 9 

15 May-061:29 PM 

07-9801-3032/8154203psA 

CH2M Hill I 
Version 

15 May--061 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.91% 

Daclslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artif!cial SoiUS 5 21.227 13.333 29 5.693 

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

Endpoint Analysis Type 

Root Average Wet WL Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-•t. statistic Critical 

Artificial Soll/Sedl 100 2.12672 1.85955 

~OVA Table 

Source Sum of Squares Mean Square OF 
Between 576.6071 576.6071 1 

Error 1019.879 127.4848 8 

Total 1596.48572 704.09194 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.91398 

Distribution Shapiro-Wilk W 0.87337 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0331 13,2790 

F Statistic P-Value 
4.52 0.06613 

Critical P-Value 

23.15450 0.32495 

0.10940 

Comparisons: 

Report Data: 

Analysls: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :29 PM 

09-0174-2180IB154203psA 

CH2M HIii I 
Version 

15 May-06 1 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 36.01% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Arlifidal Soii/S 5 36.878 13.317 46.99 13.na 

100 5 21 .691 11.816 31 .752 8.0711 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfom,ed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.28638 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square OF 
Between 6.691254 6.691254 1 

Erra 32,34896 4.043621 8 

Total 39.0402188 10.734875 9 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.69432 

Distribution Shapiro-Wilk W 0.88744 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1171 2.36495 

F Statistic P-Value 
1.65 0.23429 

Critical P•Value 
23.15450 ·0.62201 

0.15864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

15 May-06 1:29 PM 
01-3143-02521B 154203psA 

CH2M Hill I 
Version 

15 May-06 1 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 35.95% 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlsbibutfon 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 
Total Average Biomass Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artlflclal SolUSedl 100 1.74104 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 1211.628 1211 .628 1 

Error 3197.737 399.7171 8 

Total 4409.36499 1611 .3455 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.15665 

DistrlbuUon Shapiro-WIik W 0.86762 

Sample Link Control Link 

02-6445-8985 02-6445-8965 

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-06 1 :29 PM 

02-9227-5895/B 154203psA 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 N/A 35.37% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.0!5) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Ar1Jficlal Soll/S 5 66.484 26.15 82.n 23.370 

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

Test No: 08-6132-1752 Test Type: 

Start Date: 05Apr-06 Protocol: 

Ending Date: 08 May-06 Oil 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 · 

04-4372-6688 AG Average Dry Wt. < 100 

15-8788-4376 AG Average Height < 100 

17-2156-6620 AG Average Wei Wt. < 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) 

81542-08 

Soll 
Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 

100 NIA 

100 NIA 
> 100 NIA 

100 NIA 
100 NIA 

100 NIA 
100 NIA 

CETIS TII v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061 :35 PM 

04-1720-8149/B154208psA Test Unk: 

CH2M HIii I 
Duration: 33d Oh 

Species: Poa sandbergll 

Source: 

Client: 

Project: 

PMSD Method 

22.99°4 Equal Variance !Two-Sample 

30.26% Equal Variance t Two-Sample 

24.06°/4 Equal Variance t Two-Sample 

30 .69% Equal Variance t Two-Sample 

35.11•A, Equal Variance I Tw<>-Sample 

24.97% Equal Variance t Tw<>-Sample 

37.46% Equal Variance I Two-Sample 

31 .11°-', Equal Variance t Two-Sample 

34.17% Equal Variance t Two-Sample 

Analyst: 7:::s'-
-53-

Approval: __ _ 



CETIS Test Summary 
% Genninalion Summary 

Cone-o/e Control Type Reps Mean 

0 Artificial Soil/S 5 0.84000 

100 5 0.96000 

AG Average Dry Wt. Summary 

Cone-'!. Control Type Reps Mean 
0 Artificial Soil/S 5 4.96040 

100 5 2.91350 

AG Average Height Summary 

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

100 5 10.87 

AG Average Wet Wt. Summary 

Cone-•;. Control Type Reps Mean 
0 Artificial Soll/S 5 29.605 

100 5 16.921 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artlflclal Soll/S 5 1.61720 

100 5 1.46240 

Root Average Length Summary 

Cone-o/, Control Type Reps Mean 

0 Artificial Soil/S 5 21 .227 

100 5 11 .3 

Root Average Wet Wt Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soi 1/S 5 36.876 

100 5 22.994 

Total Average Biomass Dry Wt Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 4.37590 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial 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 
2.05666 6.26333 0.75679 

2.31799 3.92000 0.28112 

Minimum Maximum SE 
15.2 27 2.2136 
8 13.75 1.0526 

Minimum Maximum SE 

12.833 36.826 4.3456 
13.174 25.232 2.2337 

Minimum Maximum SE 
0.64667 2.06331 0.25857 
1.04600 2.04600 0.16241 

Minimum Maximum SE 
13.333 29 2.546 

7.8 15.5 1.2806 

Minimum Maximum SE 
13.317 46.99 6.1616 
12.764 37.868 4.1506 

Minimum Maximum SE 

2.70335 8.32666 1.00853 
3.36399 5.98599 0.44024 

Minimum Maximum SE 

28.150 62.77 10.452 
25.938 63.1 6.3256 

CETIS ™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 
0.21909 26.08% 
0.08944 9.32% 

SD CV 
1.69222 34.11 "-' 
0.62860 21.58% 

SD CV 

4.9496 26.13°.4 
2.3536 21 .65% 

SD CV 

9.717 32.82% 
4.9947 29.52% 

SD CV 
0.57819 35.75o/o 
0.36317 24.83% 

SD CV 
5.693 26.82% 

2.8636 25.34% 

SD CV 
13.778 37.36% 
9.281 40.36% 

SD CV 

2.25514 34.29% 
0.96441 22.50% 

SD CV 

23.370 35.15% 
14.145 35.44% 

Analyst: 'er-

Page 2 or 3 

15 May-061 :35 PM 
04-1720-8149/8154208psA 

-54-
Approval: __ _ 



Page 3 of 3 

CETIS Test Summary 
Report Date: 15 May-061 :35 PM 
Test Link: 04-1720-8149/8154208psA 

'le Germination Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 
0 Arliflcial Soll/S 0.60000 1.00000 1.00000 0.60000 1.00000 
100 1.00000 1.00000 1.00000 1.00000 0.80000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Arliflcial Soll/S 2.05668 6.05200 5.26000 6.26333 5.17000 

100 2.58401 2.31799 3.92000 2.64800 3.09750 

AG Average Height Dt!tall 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 10 8 12.8 9.8 13.75 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/5 12.8333 36.8260 31.748 35.78 30.84 

100 14.0380 13.174 25.2320 14.216 17.945 

Root Average Ory Wt. Detail 

Cone-•/4 Control Type Rep 1 Rep2 Rep3 Rep4 Reps 
0 Artlllclal Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.37800 1.04600 2.04600 1.38199 1.45999 

Root Average Length Detall 

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

0 Artificial So11/S 13.3333 23.4 20 29 20.4 

100 10.2 7.8 12.4 10.6 15.5 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soi 1/S 13.3167 45.2540 36.3420 46.99 42.488 

100 21.4260 12.7640 37.868 19.062 23.8525 

Total Average Biomass Ory Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.70335 7.98000 6.76601 8 .32668 7.09000 

100 3.96201 3.36399 5.96599 4.03000 4.55751 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 · Rep5 

0 Artificial Soll/S 26.1500 82.0800 66.0900 82.77 73.328 
100 35.4640 25.938 63.1 33.278 41 .7975 

• 

-55-
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Comparisons: Page 1 of 9 

CETIS Analysis Detail 
Report Date: 15 May-06 1:35 PM 

Analysis: O!Hl535-7141/B154208psA 

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

% Germination Comparison 04-1720-8149 04-1720-8149 15 May-06 1 :35 PM CETISv1.1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units C:hV PMSD 

Equal Variance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 22.99% 

Group Comparisons 

Control vs Conc-o/. Statistic Critical P-Value MSD Oecislon(0.05) 

Ar1Ificial Soil/Seel 100 -1 .1138 1.85955 0.8512 0.22714 Non-Significant Effect 

ANOVATable 

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

Between 0.0462777 0.046278 1 1.24 0.29769 Non-Significant Effect 

Error 0.2984103 0.037301 8 

Total 0.344688 0.0835790 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P•Value Declsion(0.01) 

Variances Variance Ratio F 5.57779 23.15450 0.12462 Equal Variances 

Dlslr1bulion Shapiro-Wilk W 0.82019 0.02548 Normal Dlsb1buUon 

Data Summary Original Data Transformed Data 

Cone-•!. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlliclal Soll/$ 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 

Graphics 
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysts Type 
AG Average Dry Wl Comparison 

Method Alt H Data Transfo_rm 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StatlsUc CrlUcal 

Artificial SoU/Sedl 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 

D1s111bution Shapiro-Wilk W 0.84825 

Sample Link Control Unk 

04-1no-a149 04-1720-8149 

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 

04-43n-5688/B 154208psA 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

N/A 30.26"!. 

Dacision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DisbibuUon 

Data Summary Original Data Transformed Data 

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

0 ArUficial Soll/S 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 Transfonn 

Equal Variance t T~Sample C>T Untransformed 

Group Comparisons 

Control VI Cone-•!. Statistic Crltlcal 

Artificial SoiVSedi 100 3.29507 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 
Between 163.0814 163.0814 1 
Error 120.1616 15.02019 8 

Total 283.242912 178.10155 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.42294 

Disbibulion Shapiro-WIik W 0.89231 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0055 4.55801 

F Statistic P-Value 
10.86 0.01094 

Critical P•Value 
23.15450 0.17894 

0.18001 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page3 of 9 

15 May--06 1:35 PM 

15-8788-4376/B154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETJSv1.1 .2 

Toxic Units ChV PMSD 
NIA 24.06% 

Decision(0.05) 
Significant Effect 

Decision(0.05). 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlstrlbuUon 

Data Summary Original Data Transformed Data 

Conc-v. 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 Analysts Type 

AG Average Wet Wt. Comparison 

Method Alt H Data .Transform 

Equal Variance t Two-Sample C>T Unltansformed 

Group Comparisons 

Control .vs Conc•o/• StatlsUc CrlUcal 

Artificial Soil/Sedl 100 2.59608 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 4022389 402.2389 1 

Error 4TT.4698 59.66373 8 
Total 879.708TT1 461.92265 9 

AHOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.78474 

Distribution Shapiro-Wilk W 0.88392 

Sample link Control Unk 

04-1720-8149 04-1720-a149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0159 9.08585 

F Statistic P-Value 

6.74 0.03181 

Critlcal P-Value 

23.15450 0.22556 

0.14468 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 1:35 PM 

17-2158-662018154208psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.69% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

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

Group Comparisons 

Control VS Conc-o/, Statistic Critical 

Artlficlal 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 1.9246TT80 0.2930057 9 

AHOVA Assumptions 

Attribute Test StatlsUc 

Variances Variance Ratio F 2.53463 

Distribution Shapiro-Wilk W 0.92278 

s11mple Link Control Link 
04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.3129 0.56781 

F Statistic P-Value 
0.26 0.62585 

Critical P-Value 
23.15450 0.38967 

0.38072 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 1 :35 PM 

12-9654-44 72/B 154208psA 

CH2M Hill 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 Effecl 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

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

Endpoint Analysis Type 
Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedl 100 3.48314 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 246.3468 246.3468 1 

Error 162.4409 20.30511 8 

Total 408.787659 266.65188 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 3.95247 

Dis1ribulion Shapiro-Wilk W 0.96578 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0041 5.29956 

F Statistic P-Value 
12.13 0.00828 

Crltlcal P-Value 

23.15450 0.21170 

0.84922 

Comparisons: 

Report Date: . 
Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:35 PM 

04-3460-2963/B 154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 24.97% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsb1bullon 

Data Summary Original Data Transformed Data 

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

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

100 5 11 .3 7.8 15.5 2.8636 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial Soil/Sedi 100 1.86880 1.85955 . 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 481.88~ 481 .8888 1 

Error 1103.85 137.9813 8 

Total 1585.73911 619.87006 9 

ANCN A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.20379 

Distribution Shapiro-WHk W 0.94621 

Sample Link Control Link 

04-17~8149 04-1720--8149 

Zeta NOEL LOEL 

<100 100 

P-Value MS0 

0.0493 13.8149 

F Statistic P-Value 

3.49 0.09859 

Critical P-Value 

23.15450 0.46291 

0.62394 

Comparisons: 

Report Data: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :35 PM 

07-6351-6603/B154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 37.46o/o 

Oecislon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 
Total Average Biomass Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/. Statistic Critlcal 

Artificial SoiVSedl 100 2.00077 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 12.11875 12.11875 1 

Error 24.21888 3.02736 8 

Total 36.3376379 15.146115 9 

ANOVA AssumpUons 

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 

Crltlcal P-Value 

23.15450 0.13730 

0.08825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 1:35 PM 

12-6733-36811B15420SpsA 

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 

Oecision(0.05) 

Non-Significant Effect 

Declalon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SollfS 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysls Type 
Total Average Biomass Wet Wt. Comparison 

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

Group Comparisons 

Control VS Conc-•,4 Statistic Critical 

Artificial Soil/Sedi 100 2.17471 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1764.66 1764.66 1 

Error 2985.025 373.1281 8 

Total 4749.68494 2137.7879 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.72986 

Distribution Shapiro-Wilk W 0.92551 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 
<100 100 

P•Value MSD 
0.0307 22.7178 

F Statistic P-Value 
4.73 0.06137 

Crltlcal P-Value 
23.15450 0.35420 

0.40519 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of ~ 

15 May-061 :35 PM 

0~9644-3668/B 154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 34.17% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Non-Slgnfficant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

100 5 39.915 25.938 63.1 14.145 
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Page 1 of 3 

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

Test Link: 02-4923-3771IBG156601ps 

j Plant Chronic test CH2M HIii I 
Test No: 18-2151-9846 Test Type: Plant Chronic test Duration: 33d Oh 
start Date: 05Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergii 

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

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

Comment.: BG1566-01 

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

Sample'Date: 22 Mar-06 Material: Soil Project: 

Receive Date: Source: Hanford 

Sample Age: 14d Oh Station: 

Comments: J11J88 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
OM554-1035 % Germination 100 > 100 NIA 27.93% Wilcoxon Rank sum TwerSample 

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

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

06-0316-2632 AG Average Wei Wt. 100 > 100 NIA 34.28% Equal Vartance I TWC>-Sample 

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

07-8046-6898 Root Average Length < 100 100 NIA 24.73°.4 Equal Valiance t Two-Sample 

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

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

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

-66-
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Page2 of 3 

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

Test Link: 02-4923-3771/BG156601ps 

% Gennination Summary 

Cone•% Control Type Reps Mean Minimum Maximum SE so 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°4 

AG Average Ory Wt. Summary 

Cone•o/• Control Type Repa 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 9.60o/o 

AG Average Height Summary 

Conc-"l'o Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artlficial Soil/$ 5 18.947 15.2 27 2.2136 4.9498 26.13% 

100 5 12.853 9.6 18.667 1.535 3.4323 26.70% 

AG Average Wet Wt. Summary 

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

0 Artlficlal 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 MaximLm SE so CV 
0 Artificial Soil/$ 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75°A. 

100 5 1.85146 1.53000 2.27400 0.16841 0.37657 20.34% 

Root Average Length Summary 

Cone-¾ Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial So11/S 5 21 .227 13.333 29 2.546 5.693 26.82% 

100 5 12.293 9.6 16.667 1.2196 2.7271 22.18% 

Root Average Wet Wt. Summary 

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

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

100 5 33.714 15.53 47.044 5.2816 11.810 35.03°4 

Total Average Biomass Dry Wt. Summary 

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

0 Artificial So11/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29% 

100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30% 

Total Average Biomass Wet Wt. Summary 

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

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

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

000-092-101-1 CETIS™ v1 .1.2revl Analysl: __ 2>_--_ 
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CETIS Test Summary 
•.4 Germination Detail 

Cone-"/• Control Type Rep 1 Rep2 

0 Artificial Soll/S 0.60000 1.00000 

100 1.00000 0.60000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 2.05668 6.05200 

100 3.79600 3.38332 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/5 20.3333 16.8 

100 11.8 18.6667 

AG Average Wet Wt. Detail 

Cone-•.1. Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 24.406 40.21 

Root Average Dry Wt. Detail 

Conc-o/. Control Type Rep 1 Rep2 

0 Artlflctal Soll/S 0.64667 1.92800 

100 2.27400 1.67334 

Root Average Length Delall 

Cone-,,. Control Type Rep1 Rep2 

0 Artlflcial Soil/S 13.3333 23.4 

100 9.6 16.6667 

Root Average Wet WL Detail 

Cone-% Control Type Rep1 Rep2 

0 Artlfic:lal Soil/$ 13.3167 45.2540 

100 47.044 15.53 

Total Average Biomass Dry WL Detail 

Cone-% Control Type Rep1 Rep2 

0 Artlflc:lal SolUS 2.70335 7.98000 

100 6.06999 5.05684 

Total Average Biomass Wet WL Detail 

Cone-% Control Type Rep1 Rep2 

0 Artiflc:ial 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 

Rep 3 
15.2 
12.6 

Rep3 

31.748 
25.64 

Rep3 
1.52800 
2.24399 

Rep3 

20 
13 

Rep3 
36.3420 

35.33 

Rep3 

6.78801 
6.40199 

Rep3 

68.0900 
60.97 

Rep4 Rep5 
0.60000 1.00000 
1.00000 1.00000 

Rep4 Rep5 

6.26333 5.17000 
3.27800 3.75599 

Rep4 Rep5 
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 

Rep4 Reps 
8.32666 7.09000 
4.81399 5.28601 

Rep4 Rep 5 

82.77 73.328 
51 .644 67.92 

CETIS111 v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: 

Page 3 of 3 
15 May-061 :51 PM 

02-4923-3771/BG156601 ps 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Genninalion Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-~. StaUstlc Critical 

Artificial SolVSedl 100 30 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.021087 0.021087 1 

Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Dislr1bul!on Shapiro-Wilk W 0.75864 

Sample Link Control Link 

02-4923-3771 02-4923-3n1 

Zeta NOEL I.DEL 
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.061:51 PM 

05-1554-1035/BG156601 ps 

CH2M HIii I 
Date Analyzed Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

. 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlftcial SoiUS 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861 

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

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-•,4 Statistic Critical 

Artificial Soil/Sedi 100 1.66375 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.135365 4.135365 1 

Error 11.95166 1.493957 8 

Total 16.0870247 5.6293229 9 

ANOVA Assumptions 

Attr1 bl.rte Test Statistic 

Variances Variance Ratio F 23.03905 

Distribution Shapiro-Wilk W 0.80366 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0674 1.4375 

F Statistic P-Value 
2.77 0.13473 

CrHlcal P-Value 

23.15450 0.01009 

0.01606 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1 :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 28.9B% 

Dacision(0.05) 

Non-Significant Effect 

Decision(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 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 Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.07971 

Distribution Shapiro-Wilk W 0.84655 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0268 5.00918 

F Statistic P-Value 

5.12 0.05355 

Critical P-Value 

23.15450 0.49566 

0.05284 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061 :51 PM 

01-4184-2571/BG156601ps 

CH2M HIii I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.44% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 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 Analysts Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/o Statistic Critical 
Artificial Soil/Sedi 100 0.32514 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 
Between 7.873582 7.873582 1 

Error 595.8298 74.47873 8 

Total . 603.703416 82.352311 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 1.73128 

Distribution Shapiro-Wilk W 0.96823 

Sample Link Control Link 
02-4923-3771 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 0.60798 

0.87396 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 4 of 9 

15 May-06 1:51 PM 

06-0316-2632/BG 156601 ps 

CH2M Hill I 
version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSO 
1 NIA 34.28°4 

Oecision(0.05) 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

100 5 27.831 20.878 40.21 7.385 

Graphics 

1 JS- I 
I 

J I 

w JO- I 

ii J 

ii 
I • 

I 
I 

J r I 
I 

f 
I • J 

0 ---- ---- ----
.., _____________ 

1 • I 

:§ • I 

i -r I 
o' • I 

I 

<>' -J(r I 
I 

0c I 

·JS-: 
I 

<>' 
I • I 
I 

0 -2: 
0 100 -2.0 -1.5 .J.O ~ -5 o.o 0.5 1.0 l.5 2.0 

Cone-,.. ltanklts 

000-092-101-1 CETIS ™ v1 .1.2revl Analyst V 
-72-

Approval:'-----



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison· 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/e Statistic Critical 

Artificial Soil/Sedi 100 -0.7592 1.65955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1372013 0.137201 1 

Error 1.904404 0.238051 8 

Total 2.04160514 0.3752518 9 

ANOI/ A Assumptions 

Attribute Test Statistic 
Variances Variance RaUo F 2.35752 

Dislr1bulion Shapiro-Wilk W 0.86708 

Sample Link Control Unk 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7652 0.57382 

F StatJsUc P-Value 
0.58 0.46952 

Critlcal 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% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

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

Enc;lpolnt Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.16446 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 199.5111 199.5111 1 

Error 159.3884 19.92356 8 

Total 358.899551 219.43466 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.35804 

Distribution Shapiro-Wilk W 0.94962 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

<100 100 

P-Vatue 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: 

Data Analyzed 

Page 6of 9 

15 May-061 :51 PM 

07-8046-6898/BG156601 ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 24.73% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(o.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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 Wei Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artllicial Soll/Sedi 100 0.38989 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 25.0295 25.0295 1 

Error 1317.221 164.6527 8 

Total 1342.25081 189.68216 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.36097 

Distribution Shapiro-WIik W 0.87175 

Sample Link Control Link 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3534 15.0911 

' 

F Statistic P-Value 
0.15 0.70679 

Critical P-Value 

23.15450 0.TT245 

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-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 40.92% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlficlal 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 Crltlcal 

Artificial SolVSedl 100 0.99861 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 2.766133 2.766133 1 

Error 22.19074 2.773843 8 

Total 24.9568751 5.5399754 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 11.00706 

Distnbulion Shapiro-WIik W 0.84038 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1736 1.95875 

F Statistic P-Value 

1.00 0.34723 

Crltlcal P-Value 

23.15450 0.03931 

0.04459 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-06 1 :51 PM 

19-0102-5163/BG156601ps 

CH2M Hill I 
Version 

15 May-061:51 PM CET1Sv1.1.2 

Toxic Units ChV PMSD 

1 NIA 29.78% 

Daclslon(0.05) 

Non-Significant Effect 

Daclslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparfson 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-'/, Statistic Critical 

Artlflclal SoiVSedi 100 0.44572 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 60.97949 60.97949 1 
Error 2455.527 306.9409 8 

Total 2516.50683 367.92041 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 8.06740 

Dlstrfbutlon ShaplrerWllk 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 0.66781 

Crltlcal P-Value 

23.15450 0.06761 

0.04087 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 9 of 9 
15 May-061:51 PM 

00-5708-4133/BG156601ps 

CH2M Hill I 
Vel'$ion 

15 May-081 :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 Oisb'ibulion 

Data Summary Original Data Transformed Data 

Conc-'lo 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 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 

I Plant Chronic test CH2M HIii I 
Test No: 12-2756-8859 Test Type: Plant Chronic test Duration: 33d Oh 

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

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

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

Comments: BG1566-02 

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

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

Receive Date: Source: Hanford 

Sample Age: 9d Oh Station: 

Comments: J11JB7 

Comparison Summary 

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

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

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

06-1776-4905 AG Average Wet Wt < 100 100 NIA 32.62% Equal Variance t Two-Sample 

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

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

07-1319-0997 Root Average Wet WI. 100 > 100 NIA 41.70% Equal Variance t Two-Sample 

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

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

-79-
000-092-101-1 CETISTII v1.1 .2revl Analyst 'b::: Approval: __ _ 



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 Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

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

0 Artificial Soil/$ 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 3625% 

AG Average Height Summary 

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

0 Artificial Soll/$ 5 18.947 152 27 2.2136 4.9498 26.13% 

100 5 10.76 7.4 13 1.0167 2.2733 21 .13% 

AG Average Wei 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-o/, Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.25657 0.57819 35.75% 

100 5 1.36680 0.65400 1.88400 0.22198 0.49637 36.32% 

Root Average Length Summary 

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

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

100 5 12.12 9 13.2 0.7864 1.7584 14.51% 

Root Average Wet Wt. Summary 

Cone-'/4 Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/S 5 36.878 13.317 46.99 6.1616 13.778 37.36°A, 

100 5 28.494 10.788 41 .768 5.5165 12.335 43.29'Yo 

Total Average Biomass Dry Wt. Summary 

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

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

100 5 4.43639 2.00400 5.82599 o.11n6 1.60385 36.15o/o 

Total Average Biomass Wet Wt. Summary 

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

0 Artificial Soil/S 5 68.484 26.150 82.77 10.452 23.370 35.15% 

100 5 47.067 19.454 66.458 8.3444 18.659 39.64% 

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



Page 3 of 3 

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

% Germination Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

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

AG Average Dry WL Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial SoiUS 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 Rep1 Rep2 Rep3 Rep4 Rep5 
0 Artificial SolUS 20.3333 16.8 15.2 27 15.4 

100 13 9.8 7.4 12.6 11 

AG Average Wet wt. Detail 

Conc-o/. Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soll/S 12.8333 36.8260 31 .748 35.78 30.84 
100 22.464 16.158 8.66602 24.668 20.8920 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.88400 1.09600 0.65400 1.71799 1.48201 

Root Average Length Detail 

Cone•"• Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 13 12.6 9 132 12.8 

Root Average Wet Wt. Detall 

Conc-"i'. Control Type Rep1 Rap2 Rep3 Rep4 Rep5 

0 Artificial Soll/$ 13.3167 45.2540 36.3420 46.99 42.488 

100 36.6960 21.8880 10.768 41.768 31 .3280 

Total Average Biomass Dry Wt. Detall 

Conc-•.4 Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.70335 7.96000 6.78601 8.32668 7.09000 

100 5.82599 3.70398 2.00400 5.73000 4.91799 

Total Average Biomass Wet Wt. Detail 

Cone-% 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 !e&t 

Endpoint Analysls Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-'.4 StaUstic Critical 

Artificial Soil/Secfi 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVA Assumptions 

Attribute Test StaUstlc 

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: 

Analysl&: 

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 

Decision(0.01) 

Equal Variances 

Nom,al DlslrlbuUon 

Data Summary Original Data Transformed Data 

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

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

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

I Endpoint Analyals Type 

AG Average Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/o Statistic Critical 

Artificial 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 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.31238 

Distribution Shapiro-Wilk W 0.84486 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0351 1.68430 

F Statistic P-Value 

4.36 0.07029 

Critical P-Value 

23.15450 0.43679 

0.05044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1 :56 PM 
01-6840-9449/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 33.96% 

Decislon(D.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disb'ibution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 

AG Average Haight 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 3.36079 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 167.5538 167.5538 1 

Error 118.6756 14.83444 8 

Total 286.229324 182.38822 9 

AN(Y,J A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.74088 

DisbibuHon Shapiro-Wilk W 0.88876 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0050 4.52974 

F Statistic P-Valua 
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 
NfA 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 Maxlm4m 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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Comparisons: Page 4 of 9 

CETIS Analysis Detail 
Report Date: 15 May-06 1 :56 PM 

Analysis: 06-1778-4905/BG156602ps 

I Plant Chronic test CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
AG Average Wei Wt. Comparison 05-4012-6287 05-4012-6287 15 May-06 1 :55 PM CETISv1 .1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t TW<>Sample C>T Untransformed <100 100 N/A 32.62% 

Group Comparisons 

Control vs Cone-¾ Statistic Critical P-Value MSD Declslon(0.05) 
Artifi clal Soil/Sedi 100 2.12393 1.85955 0.0332 9.65866 Significant Effect 

ANOVATable 

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

Between 304.255 304.255 1 4.51 0.06642 Non-Significant Effect 

Error 539.5712 67.4464 8 

Total 643.826233 371.70141 9 

AHOVA Assumptions 

Attribute Test Statistic Critical P-Value Declsion(0.01) 

Variances Variance Ratio F 2.33292 23.15450 0.43209 Equal Variances 

Distribution Shapiro-Wilk W 0.83430 0.03769 Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 
Root Average Dry WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Crillcal 
Artificial Soll/Sedi 100 0.73477 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1567499 0.15675 1 

Error 2.322712 0.290339 8 

Total 2.47946206 0.4470889 9 

ANOVA AssumpUons 

Attribute Tes1 Statis1ic 

Variances Variance Ratio F 1.35685 

Dlstrtbulon Shapiro-WIik W 0.87393 

Sample Link Control Unk 

05-4012-6287 05-4012-8287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2417 0.63371 

F StatlsUc P-Value 
0.54 0.48346 

Crltlcal P-Value 
23.15450 0.77462 

0.11105 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :56 PM 
10-9034-8985/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 39.19% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 
Equal Variances 

Normal DlsbibuUon 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method All H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/o Statistic CrlUcal 

Artificial Soll/Sedl 100 3.41756 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 207.3284 207.3284 1 

Error 142.0089 17.75111 8 

Total 349.337341 225.07956 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.48196 

Dlelr1butlon Shapiro-Wilk W 0.92184 

SampleUnk Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0046 4 .95507 

F Statistic P-Value 

11 .68 0.00912 

Crltlcal P•Value 

23.15450 0.04287 

0 .37254 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Pa ... .,. ~I 
15 May-06 1:56 PM 

10-5846--0601/BG156602ps 

CH2M HIii I 
Version 

15 May--061 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.34% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Signi11cant Effect 

Declelon(0.01) 

Equ~I Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 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 Transform 

Equal Variance t TWt>-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflcial Soll/Sedl 100 1.01382 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 

FStatlsUc P-Value 

1.03 0.34035 

CriUcal P•Value 

23.15450 0.83546 

0.12775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061:56 PM 

07-1319-0997/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 41 .70% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

o ArtlHciai Soil/S 5 36.878 13.317 46.99 13.TT8 

100 5 28.494 10.788 41.768 12.335 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.73017 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 11.46197 11 .46197 1 

Error 30.6319 3.828987 8 

Total 42.0938644 15.290956 9 

ANOVA A.uumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.97707 

Distribution Shapiro-Wilk W 0.84141 

Sample Link Control Link 

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 8 of 9 

15 May-06 1:56 PM 

06-9688-5993/BG156602ps 

CH2M HIii I 
Version 

15 May-061 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 34.99% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 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 V5 Conc-o/e Statistic Critical 

Artificial Soil/Sedi 100 1.4518 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 942.4918 942.4918 1 

Error 35TT.302 447.1627 8 

Total 4519.79327 1389.6544 9 

ANOVA Assumptions 

Attribute Test Statistic 

Var1ances Variance Ratio F 1.56883 

Distribution Shapiro-Wilk W 0.85602 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0923 24.8697 

F Statistic P-Value 
2.11 0.18462 

Critical P-Value 

23.15450 0.67328 

0.06847 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061:56 PM 
10-6936-9311/BG156602ps 

CH2M Hill I 
Version 

15 May-061 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 37.41% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-~. 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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CETIS Test Summary 
I Plant Chronic test 

Test No: 06-9018-7681 Test Type: 

Start Date: 05 Apr-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 

Analysts 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 Wt 100 

04--4976-7362 Total Average Biomass Dry 100 

01-2756-4511 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 

ASTM E1963-02 (2002) 

81566-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

> 100 NIA 

> 100 NIA 
> 100 NIA 

> 100 NIA 

> 100 NIA 
> 100 NIA 

> 100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-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 T~mple 

142.17% Wilcoxon Rank Sum Two-Sample 

44.73% Equal Variance t Two-Sample 

72.74% Equal Variance t Two-Sample 

111.63% Wilcoxon Rank Sum Two-Sample 

62.15% Equal Variance t Two-Sample 

55.73% Equal Variance t Two-Sample 

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

CETIS Test Summary 
Report Date: 15 May-06 2:01 PM 
Test Link: 11-7211-8663/BG156603ps 

¾ Germination Summary 

Conc-0/4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/5 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08°-' 
100 5 0.84000 0.20000 1.00000 0.16000 o.35m 42.59°-' 

AG Average Dry Wt. Summary 

Cone-0/4 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 I 5 4.24840 2.12800 8.51001 1.16886 2.61365 61 .52°-' 

AG Average Height Summary 

Cone-•/4 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 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 SoiVS 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 1.61no 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/5 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 SoiVS 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-"/4 Control Type Reps Mean Minimum Maximum SE SD CV 

0 Artificial Soil/5 5 6.5776 2.7033 8.3267 1.0085 2.2551 34.29% 

100 5 6.2848 3.0760 11 .960 1.6937 3.7873 60.26% 

Total Average Biomass Wet Wl Summary 

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

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

100 5 56.103 22.704 113.66 16.289 36.423 64.92% 

000-092-101-1 CETIS.,,. v1 .1.2revl Analyst: ~ 
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CETIS Test Summary 
Report Date: 15 May-06 2:01 PM 
Test Link: 11-7211-8663/BG156603ps 

o/e Genn lnatlon Detall 

Cone-•,4 Control Type Rap 1 Rep2· Rep3 Rep4 RepS 

0 Artificial Soil/$ 0.60000 1.00000 1.00000 0.60000 1.00000 

100 1.00000 1.00000 1.00000 0.20000 1.00000 

AG Average Dry wt. Datall 

Conc-•,4 Control Type Rap 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000 

100 3.26001 2.12800 4.90200 8.5J001 2.44199 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rap3 Rep4 Rep5 
0 Artllidal Soll/S 20.3333 16.8 15.2 27 15.4 

100 12.6 8.6 14.6 83 10.6 

AG Average Wat wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Reps 
0 Artificial Soll/S 12.8333 36.8260 31 .748 35.78 30.84 

100 20.1 080 11.1600 28.4260 43.06 15.3760 

Root Average Dry Wt. Detail 

Cone-o/o Control Type Rep1 Rep2 Rep3 Rep4 RepS 
0 Artillcial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.19199 0.94800 3.44401 3.45001 1.14800 

Root Average Length Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Reps 
0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 11.8 8.2 13.6 73 9.4 

Root Average Wat Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rap3 Rep4 Rep5 

0 Artiflcial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 21.1280 11 .544 40.554 70.6000 18.56 

Total Average Biomass Dry Wt. Detall 

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

0 Artificial Soll/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 4.45200 3.07600 8.34601 11.9600 3.58999 

Total Average Blomaee Wet Wt. Detail 

Cone-•,(, Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

100 41 .2360 22 .7040 68.98 113.66 33.938 

-94-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% GerminaUon Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc•o/o Statistic Critical 

ArUficlal SoiVSedl 100 29 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0001352 0.000135 1 

Error 0.8748686 0.109359 8 

Total 0.87500388 0.1094938 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ralio F 2.45738 

Distribution Shapiro-Wilk W 0.65938 

Sample link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 3 

F Statistic P-Value 

0.00 0.97261 

Crltlcal P•Value 

23.15450 0.40516 

0.00028 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-06 2:01 PM 

15-4902-95081BG156603ps 

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

Toxic Units ChV PMSD 

1 NIA 41,ggo,-', 

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 0.35TT7 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 Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.51132 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 
Between 1.26735 1.26735 1 

Error 38.7791 4.847388 8 

Total 40.0464520 6.1147375 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38550 

Distribution Shapiro-WIik W 0.94807 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3115 2.58935 

F Statistic P-Value 

0.26 0.62294 

Critical P-Value 

23.15450 0.42040 

0.64572 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-062:01 PM 

03-4255-8269/BG156603ps 

CH2M Hill I 
Version 

15 May-062:01 PM CETISv1 .1.2 

Toxic UnHs ChV PMSD 

1 NIA 52.20% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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 

Artlficlal Soll/Sedl 100 20 

AHOVATabla 

Source Sum of Squares Mean Square DF 

Between 120.1778 120.1778 1 

Error 4196.372 524.5464 8 

Total 4316.54936 644.72423 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 41.81857 

Distribution Shapiro-Wilk W 0.71129 

Sample link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Valua Ties 

0.0754 0 

F Statistic P-Value 

0.23 0.64499 

Critical P-Value 

23.15450 0.00322 

0.00121 

Comparisons: 

Rapart Date: 

Analysis: 

Page 3 of 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 

ToxlcUnHs ChV PMSD 
1 N/A 142.17% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 5 25.880 8.6 83 32.009 4.00000 1,00000 10.0000 3.53553 
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CETIS Analysis Detail 
Plant Chronic test 

Endpoint Analysla Type 
AG Average Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoilfSedi 100 0.83967 1.85955 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.68545 

Distribution Shapiro-WIik W 0.97199 

SampleUnk Control Link 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.2127 13.2423 

F Statistic P-Value 
0.71 0.42548 

Critical P-Value 

23.15450 0.62545 

0.90865 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 4 of 9 

15 _May--06 2:01 PM 

14-3415-6893/BG156603ps 

CH2M Hill 

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

Toxic Units ChV PMSD 
1 NIA 44.73% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0,01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial SolUS 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 Analysls Type 
Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransfom,ed 

Group Comparisons 

Control V5 Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.6627 1.85955 

AAOVATable 

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 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo 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 0.14682 

0.14871 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 2:01 PM 

09-0554-6174/BG156603ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 72.74% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Oistnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic CrlUcal 

Artificial Soil/Sedl 100 21 

ANOVATabte 

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

Total 3256.97608 415.64023 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 24.04797 

Distribution Shapiro-Wilk W 0.72521 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value nes 
0.1111 0 

F Statistic P-Valua 

0.02 0.88076 

Crltlcal P-Value 

23.15450 0.00931 

0.00178 

Comparisons: 

Report Date: 

Analysis: 

Page 6of 9 

15 May-06 2:01 PM 

15-4360-3201 /BG 156603ps 

CH2M Hill 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 

Decision(0.05) 

Non-Significant Effect 

Decision(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 Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Ar11flcial Soil/Sedl 100 0.35705 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 48.42056 48.42056 1 

ErTOr 3038.583 379.8229 8 
Total 3087.00356 428.24343 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00179 

Distribution Shapiro-WIik W 0.92487 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-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 

07-7960-4 753/BG 156603ps 

CH2M HIii I 
' Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 62.15% 

Declsion(0.05) 

Non-Significant Effect 

Decision(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 Artlnclal Soil/S 5 36.878 13.317 46.99 13.778 

100 5 32.477 11.544 70.600 23.B71 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Ory Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone•'/, Statistic Critical 

Artificial Soil/Sedi 100 0.1 4854 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.2143312 0.214331 1 

Error TT.71fi87 9.714608 8 

Total TT.9311967 9.9289394 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.82040 

Distribution Shapiro-Wilk W 0.94597 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4428 3.66564 

F Statistic P-Valua 

0.02 0.88560 

Critical P-Value 

23.15450 0.33935 

0.62111 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 8 of 9 

15 May-06 2:01 PM 

04-4976-7362/BG 156603ps 

CH2M 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 

Daclslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial SoiVS 5 6.5TT61 2.70335 8.32666 2.25514 

100 5 6.28480 3.07600 11 .9600 3.78729 
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CETIS Analysis Detail 
j 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 

Artificial Soil/Sedi 100 0.53636 1.85955 

ANOVA. Table 

Source Sum of Squares Mean Square OF 
Between 269.3819 269.3819 1 

Error 7491 .238 936.4048 8 

Total 7760.62021 1205.7867 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.42893 

Distribution Shapiro-Wilk W 0.94678 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3032 35.989 

F Statistic P-Value 

0.29 0.60630 

Critical P-Value 

23.15450 0.41109 

0.63064 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-06 2:01 PM 
01-2756-4511/BG156603ps 

CH2M HIii I 
Version 

15 May-06 2:01 PM CETISV1 .1.2 

Toxic Units ChV PMSD 

1 NIA 54.13% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 66.464 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: 20-3747-5618 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 DIIWater: Source: 

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

Comments: BG1566-04 

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

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

Receive Date: Source: Hanford 

Sample Age: 24h Statton: 

Comments: J11JH8 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
10-4296-6091 % Germination 100 > 100 NIA 20.96°,4 Equal Variance t Two-Sample 

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

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

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

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

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

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

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

08-0482-5495 Total Awrage Biomass Wet 100 > 100 N/A 43.45% Equal Variance t Two-Sample 

-105-
000-092-1 01-1 CETIS'"' v1 .1.2revf Analyst: 7c-: Approval: __ _ 
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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 

¾ Germination Summary 

Cone-•!. Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Solf/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

Cone-o/o Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 
100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41 .94% 

AG Average Height Summary 

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

0 ArtiHdal Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13% 
100 5 12.96 9.2 16.2 1.2254 2.7401 21.14% 

/ltG Average Wet Wt. Summary 

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

100 5 24.881 10.352 34.758 4.0937 9.1538 36.79o/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 

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

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

100 5 11 .16 7 13 1.0778 2.41 21.59% 

Root Average Wet Wt. Summary 

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

0 Artificial Soil/S 5 36.878 13.317 46.99' 6.1616 13.778 37.36% 
100 5 30.844 4.5140 48.884 7.4266 16.606 53.84% 

Total Average Biomass Ory Wt. Summary 

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

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

100 5 5.56120 1.51602 8.39399 1.12635 2.51859 45.29% 

Total Average Biomass Wet Wt. Summary 

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

0 Artificial Soil/S 5 66.484 26.150 82.77 10.452 23.370 35.15% 
100 5 55.725 14.866 83.642 11 .491 25.695 46.11% 

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

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

-,,. Genninatron Detail 

Cone-•4 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 526000 6.26333 5.17000 

100 4.14000 1.17200 4.69401 4 .18001 5.57001 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 12.4 9.2 15 12 16.2 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

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

100 23.932 10.352 29.91 25.4520 34.7580 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/$ 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.57800 0.34401 1.84399 1.46000 2.82400 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Arllfi clal Soll/S 13.3333 23.4 20 29 20.4 

100 11 .4 7 11 .8 12.6 13 

Root Average Wet Wt. Detail 

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

100 32.718 4.51401 39.542 28.564 48.8840 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 5.71799 1.51602 6.53799 5.63999 8.39399 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artificial Soll/S 26.1500 82.0800 68.0900 82.77 73.328 
100 56.65 14.8660 69.4520 54.016 83.6420 

000-092-101-1 CETIS111 v1 .1.2revl Analyst: "b-
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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-0/o Statistic Critical 

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 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Disbibution 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 

Nonnal Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/$ 5 0.84000 0.60000 1.00000 0.21909 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 

Endpoll'JI Analysis Type 
AG Average Dry WI. Companson 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-'!. Statistic Critical 

Artificial Soil/Sedi 100 21 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.546196 2.546196 1 

Error 22.43875 2.804843 8 

Total 24.9849429 5.3510389 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.04281 

Distribution Shapiro-WIik W 0.78590 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.1 111 0 

F Statistic P-Valua 
0.91 0.36860 

CrlUcal P-Valua 

23.15450 0.96857 

0.00977 

Comparisons: 
Report Data: 
Analysis: 

Page 2 of 9 

15 May-06 2:09 PM 

06-5675-2370/BG156604ps 

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 

Dacislon(0.05) 

Non-Significant Effect 

Dacision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Origlnal Data Transformed Data 

Cone-'!. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 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 420000 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 YS Coric-•,. 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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance RaUo 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 

1l>-8985-8305JBG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 24.83% 

Declsion(0.05) 
Signilicant Effect 

Declslon(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DlsbibuUon 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

AG Average Wet Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.79139 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 55.60611 55.60611 1 

Error 712.8447 89.10558 8 

Total 768.650TT6 144.91169 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12685 

Distribution Shapiro-Wilk W 0.84581 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2258 11 .1017 

F Statistic P-Value 

0.63 0.45154 

Crltlcal P-Value 

23.15450 0.91064 

0.05178 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 2:09 PM 

09-3523-9846/BG156604ps 

CH2M Hill I 
Version 

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

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 
j Plant Chronic test 

Endpoint Analysts 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 Soll/Sedl 100 0.01519 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0001296 0.00013 1 

Error 4.492009 0.561501 8 

Total 4.49213825 0.5616306 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35927 

Distribution Shapiro-Wilk W 0.93228 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.4941 0 .88128 

F Statistic P-Valua 
0.00 0 .98825 

Critical P-Valua 

23.15450 0.42618 

0.47069 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 5 of 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 NIA 54.49% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-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 Arliflclal SolUS 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysl!f Type 

Root Average length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Conc-'I. Statistic Crltlcal 

Artificial SoiVSedl 100 3.64112 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 253.3445 253.3445 1 

'Error 152.8729 19.10911 8 

Total 406.217346 . 272.45356 9 

AAOVA 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 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0033 5.14112 

F Statistic P-Value 
13.26 0.00658 

Critlcal P-Value 

23.15450 0.12453 

0.61720 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:09 PM 

04-a151-0611/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 

Daclsl on(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Conc-•t. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 5 21.227 13.333 29 5.693 

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

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.62527 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square OF 
Between 91.01494 91 .01494 1 

Error 1862.381 232.7976 8 

Total 1953.39592 323.81256 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45274 

Distribution Shapiro-Wilk W 0.88473 

Sample Link Control Link 

09--5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

· P-Valua MSD 
02746 17.9443 

F Statistic P-Value 

0.39 0.54921 

Crltlcal P-Value 

23.15450 0.72627 

0.08673 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:09 PM 

09-2915-6004/BG156604ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 48.66% 

Dacision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Slgniflcant Effect 

Decfslon (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 36.878 13.317 46.99 13.ns 

100 5 30.844 4.5140 48.884 16.606 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiUSedi 100 0.67228 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 2.58272 2.58272 1 

Error 45.71575 5.714468 8 

Total 48.2984681 8.2971888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.24729 

Distribution Shapiro-Wilk W 0.83879 

Sample Link Control Link 

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•Value 

23.15450 0.83561 

0.04267 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of g 

15 May-06 2:09 PM 
14-6818-4113/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 42.74% 

Decision(0.05) 

Non-Slgniflcant Effect 

Decision(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 SoiUS 5 6.5TT61 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-'/. Statistic Critical 

Artificial Soil/Sedl 100 0.6926 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 289.3578 289.3578 1 

Erra 4625.742 603.2176 8 

Total 5115.09996 692_.57556 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.20886 

Distribution Shapiro-Wilk W 0.63756 

Sample Link Control Unk 

09-5382-7322 OS-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2541 28.8851 

F Statistic P-Value 

0.48 0.50816 

Critical P•Value 

23.15450 0.85859 

0.04125 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May--06 2:09 PM 

08--0482-5495/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:09 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 43.45% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlslr1buUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 66.484 26.15 82.77 23.370 

100 5 55.725 14.866 83.642 25.695 
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Page 1 of 3 

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

Test Link: 02-6435-3225/BG156605ps 

I Plant Chronic test CH2M Hill I 
Test No: 10-91 61-4520 Test Type: Plant Chronic test Duration: 33d Oh 

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

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

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

Comments: BG1566-05 

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

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

Receive Date: Source: Hanford 

Sample Age: 24h Station: 

Comments: J11JH4 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

10-2614-5013 % Germination 100 > 100 NIA 27.93% Wilcoxon Rank S!ffl Two-sample 

06-9816-5069 AG Average Dry Wt. 100 > 100 NIA 33.30% Equal Var1ance t Two-Sample 

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

12-4163-3516 AG Average Wet WL 100 > 100 NIA 32.37% Equal Var1ance t Two-Sample 

11-7585-1124 Root Average Dry Wt. 100 > 100 NIA 35.66% Equal Var1ance t Two-Sample 

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

03-8355-0816 Root Average Wet Wt. 100 > 100 NIA 36.45°.4 Equal Variance t Two-Sample 

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

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

000-092-101-1 CETISTM v1 .1.2revt Analyst: ~ 
-118-
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CETIS Test Summary 
% Gennlnation Summary 

Cone-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 Soil/S 5 4.96040 

100 5 3.76653 

AG Average Height Summary 

Conc-'.4 Control Type Reps Mean 

0 Artificial Soil/S 5 18.947 

100 5 14.6 

AG Average Wet wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 29.605 

100 5 23.145 

Root Average Dry Wt. Summary 

Cone•"• Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 1.65493 

Root Average Length Summary 

Cone-•.4 Control Type Reps Mean 

0 Artificial Soll/S 5 21 .227 

100 5 16.667 · 

Root Average Wet Wl Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/S 5 36.878 

100 5 31 .738 

Total Average Biomass Dry Wl Summary 

Conc-o/. Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 5.42147 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial 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.n 11 

Minimum Maximum SE 

0.64667 2.06331 0.25857 

1.05601 2.03398 0.17121 

Minimum Maximum SE 

13.333 29 2.546 

10.8 26.333 2.5826 

Minimum Maximum SE 

13.317 46.99 6.1616 

20.338 41 .842 3.7804 

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 111 v1 .1. 2revl 

Report Date: 

Test Link: 

so CV 

0.21909 26.08% 

0.17889 19.44% 

SD CV 

1.69222 34.11% 

1.04056 . 27.63°,(, 

SD CV 

4.9498 26.13% 

3.7014 25.35°,(, 

SD CV 

9.717 32.82% 

6.1977 26.78% 

SD CV 

0.57819 35.75% 

0.38285 23.13% 

SD CV 

5.693 26.82% 

5.7748 34.65% 

SD CV 

13.778 37.36% 

8.4532 26.63% 

SD CV 

2.25514 34.29% 

1.38660 25.58°,.{, 

SD CV 

23.370 35.15% 

14.076 25.65% 

Analyst ~ 

Page 2 of 3 

15 May-06 2:15 PM 

02-6435-3225/BG156605ps 

-119-
Approval: __ _ 



CETIS Test Summary 
•t. Germination Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt Detail 

Conc-•t. Control Type Rep 1 Rep2 

0 Artiflcial Soil/S 2.05668 6.05200 

100 2.32200 3.90800 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 

0 Ar1ificial Soil/S 20.3333 16.8 

100 12.2 12.8 

AG Average Wet Wt. Detail 

Cone-"!. Control Type Rep 1 Rep2 

0 Artiflcial SoiUS 12.8333 36.8260 

100 14.0140 24.974 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artllldal Soll/S 0.64667 1.92800 

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-% Control Type Rep1 Rep2 

0 Ar1ificial Soil/S 13.3167 45.2540 

100 20.3380 41.8420 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.37800 5.78400 

Total Average Biomass Wet Wt. Detail 

Conc-•t. 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 

Rep 3 

15.2 

12.4 

Rep3 
31 .748 

20.118 

Rep3 

1.52800 

1.52201 

Rep3 

20 
14.8 

Rep3 

36.3420 

26.3220 

Rep3 

6.78801 

4.71603 

Rep3 
68.0900 

46.4400 

Rep4 Rep5 
0.60000 1.00000 

1.00000 0.60000 

Rep4 Rep5 
626333 5.17000 

4.44199 4.96667 

Rep4 Reps 
27 15.4 

14.6 21 

Rep4 Reps 
35.78 30.84 

26.822 29.7967 

Rep4 RepS 
2.06331 1.92001 

2.03398 1.78666 

Rep4 Rep5 

29 20.4 

16 26.3333 

Rep4 Rep5 
46.99 42.488 

34.114 36.0733 

Rep4 Reps 
8.32666 7.09000 

6.47598 6.75334 

Rep4 Rep5 
82.77 73.328 

60.936 65.87 

CETIS tv v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: 2-

Page 3 of 3 

15 May-06 2:15 PM 

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

Endpoint Analysls Type 

% Germination Comparison 

Method Alt H Data Transform 

WIicoxen Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-•J. Statistic Critical 

Artificial Soil/Sedl 100 30 

ANOVATable 

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

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution ShapircrWilkW 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.Yalue 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

· Analysis: 

Page 1 of 9 

15 May-06 2:15 PM 

10-2614-5013/861 ~5ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision (0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 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 

Graphics 

1.0, 

_______ l ______________ t _______ 
2- I • • 

o.t' 
I 
I 

1 •••• o.a I .. I 

t 0.7 

)J 
I 

0 -------- - ----- ---- --- -------
i 0.6-'. ~Null 
Ill 0.5 u · 1 
I-

0.4' 

C).3 
•2-

0.2 
·3 • • 

0.1 

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

Cone:-% Ranlllts 

000-092-101-1 CETIS™ v1.1 .2revl Analyst: ~ 
- 121-

Approval : __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry WI. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•/. Statistic Critical 

Artificial Soil/Sedi 100 1.34382 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 3.563297 3.563297 1 

Error 15.78555 1.973194 8 
Total 19.3488472 5.5364908 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.64472 

Distribution Shapiro-Wilk W 0.87162 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1079 1.65205 

F Statistic P-Value 
1.81 0.21587 

Critical P-Value 

23.15450 0.36905 

0.10441 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 2:15 PM 
06-9816-5069/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 33.30% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlsbibulion 

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 Cone-% Statistic Crltlcal 

Artificial SoiVSedi 100 1.57255 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 

Between 47.23378 47.23378 1 

Error 152.8036 19.10044 8 

Total 200.037334 66.334221 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.78839 

Distribution Shapiro-Wilk W 0.81182 

Sample Link Control Link 

02-643fN225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

o.on2 5.13995 

F StalisUc P-Value 

2.47 0.15447 

Crltlcal P-Vatue 

23.15450 0.58719 

0.02017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:15 PM 

12-7858-0968/BG 156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 27.13% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•t. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control V$ Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.25344 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 104.3463 104.3463 1 
Error 531.3278 66.41598 8 
Total 635.674072 170.76223 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45808 

Distribution Shapiro-WIik W 0.84922 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.1227 9.58459 

F Statistic P-Value 

1.57 0.24544 

Critical P-Value 

23.15450 0.40501 

0.05686 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

15 May-06 2:15 PM 

12-4163-3516/BG156605ps 

CH2M HIii I 
Version 

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

Toxic UnHs ChV PMSD 

1 N/A 32.37% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Oaclslon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Origlnal 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 Dfy Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control V5 Conc-o/. Statislic CriUcal 

Artificial Soll/Sedl 100 -0.1217 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0035600 0.003560 1 

Error 1.923489 0.240436 8 

Total 1.92704911 0.2439961 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio. F 2.28077 

Distribution Shapiro-Wilk 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 StaUsllc P-Value 

0.01 0.90615 

Critical P-Value 

23.15450 0.44417 

0.06397 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-06 2:15 PM 
11-75B5-1124/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.66% 

Oecision(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 
Normal Distribution 

Data Summary Original Data Transfonned Data 

Conc-o/. control Type Count Mean Minimum Maximum so Mean Minimum Maximum SD 

0 Arlillclal 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 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 51 .984 51 .984 1 

Error 263.0364 32.87955 8 

Total 315.020439 84.863556 9 

AAOVA Assumptions 

AltrlbU1e Test Statistic 

Varl..-ices Variance Ratio F 1.02896 

DistrlbuHon Shapiro-WIik w 0.91541 

Sample Link Control Unk 

02-6435-3225 02-643~3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1220 6.74373 

F Statistic P-Value 

1.58 0.24407 

Critical P-Value 

23.15450 0.97859 

0.32023 

Comparisons: 

Report Data: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-062:15 PM 

06-2382-5640/BG 156605ps 

CH2M HIii I 
Version 

15 May-06 2:15 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 31 .77% 

Daclslon(0.05) 

Non-Significant Effect 

Daclslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artlftclal Soil/S 5 21.227 13.333 29 5.693 

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

Endpoint .. _ .~alysis Type 

Root Average Wet Wt. '- ·• C:omparlson 

Method Alt H Data Transform 

Equal Varlance t Two-Sample C>T Untransformed 

Group Comparisons 

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

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 66.05597 66.05597 1 
Error 1045.13 130.6412 8 

Total 1111.18549 196.69716 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.65655 

Distribution Shapiro-Wilk W 0.87165 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Valua MSD 
0.2486 13.4424 

F Statistic P-Valua 
0.51 0.49724 

Critical P-Valua 
23.15450 0.36694 

0.10448 

Comparisons: 

Report Data: 
Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:15 PM 

03-8355-0816/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISV1 .1.2 

Toxic Units ChV PMSD 
1 NIA 36.45% 

Decislon(0.05) 
Non-Significant Effect 

Daclslon(0.05) 
Non-Significant Effect 

Dacision(0.01) 
Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

100 5 31.738 20.338 41 .842 8.4532 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

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

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/• Statistic Crltlcal 

Artificial Soil/Sedi 100 0.97653 1.85955 

~OVA Table 

Source Sum of Squares Mean Square OF 
Between 3.341636 3.341636 1 

Error 28.03329 3.504161 8 

Total 31 .3749232 6.8457971 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.64510 

Distribution Shapiro-WIik W 0.85862 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1787 2.20155 

F StaUsllc P-Value 
0.95 0.35740 

CrlUcal P-Value 

23.15450 0.36899 

0.07350 

Comparisons: 

Report Date: 
Analysls: 

Date Analyzed 

Page 8 of 9 

15 May-06 2:15 PM 

09-4776-1406/BG156605ps 

CH2M Hill I 
Version 

15 May-062:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 33.47% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05} 
Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-'Yo Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificlal SoiUSedl 100 0.95081 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 336.4471 336.4471 1 

Error 2977.274 372.1593 8 

Total 3313.72122 708.60632 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.75655 

Disbibulion Shapiro-WIik W 0.83700 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1848 22.6883 

F StalisUc P-Value 
0.90 0.36954 

Critical P-Value 

23.15450 0.34972 

0.04061 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 2:15 PM 

05-509~3625/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 34.13% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! OisbibuUon 

Data Summary Orlglnal Data Transfonned Data 

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

0 Artificial SoiVS 5 66.484 26.15 82.77 23.370 

100 5 54.883 34.352 66.816 14.076 
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?__, 
' ) 

;,2_·71J· 
1-'Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 I P•11• l or l 

l~cctor Comnanv Contact Ttlcnhone No. Proicct Coordinator 
Price Code SL Datil Turnaround 

. COLLOM JOAN KESSNER 375-4688 KESSNER,JH 

Proicct Dcsi1?n11lio11 Samnlinl! Location SAFNo. Air Quality l.· : 45 Days 
100 &. 300 Arca Compo11c111 or1he RC"DRA- lncremental So 600-131 RC-051 

Ice CJ1est No. Field Loebook No. I COA Mctbod ofShiomcnt 
EL-1596 BESRAS6S20 

Shinned To OITsitc Proocrtv No. Bill of Ladin2'Air Bill No. 
CH2MHIL.L A06015I ···· -· •·· - · .... . ·· ··- · --- .. - ---·· · · - . ... - . - · .. .. --- -- · --------. . . --·-· ·· ... ·-•-·· . -·----- .. -· ··---- .. . . .. --- - · • · ... .. .. 

POSSllll.E SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP f'/G 

Special Handling and/or Storage 
I I 

NONE No. or Contalncr(s) -
Volume 

I 000& JOOlli '"j,,1 s '•ft.'C'-'J H!8lt. 
S« iLCm(I) in So~,ioa, 

Sp<eiol Toxicit)' 

SAMPLE ANALYSIS 
lnsu,1c1ions. IISTM E196l: 

So,l Nanatodc, 
Toxirky 

oc· l U . 
>.STM El172 

r 1--1- .> 
Sample No. Mntri,i • Sample Da!e Sample Time ~;f:ttj.i~\~ ~{;e.\t}Jfri&.:~ .'!!tl~J:~-~~~~i; ~~ti~~:~, f!:;:::·:-12_;!;:~;~ ~11(~:::{ -~.:~; -:.~ . ·:·:. :::··'. 

:::::; ::}J~·:;t~-r~t~~-.:. ... ·,·-· :; .,;, o.':°•'• -- : : • 

~ .j iODW4 SOIL (0--31-0~) 153D X X 
.:I~ SOIL 

~ SOIL 

"J1'9!;)W2- SOIL 

J1$W3- SOIL -·· 
CJ'fArN QF PO~~ESSWN Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

OalCffin,c Da1e/Timc R,c.liiuiuis\dBy~fn.:w d Frati,,, Received By/Stored In S•Soll 

I ./' . _..._ 11-f-OSei~:t. .4~,.(,&..J..v I I ··/ -,:.;;- ID~. ~-..: 
(I) Particle Size (Ory Sic,•e) • 0422: Moisture Contenl - 02216: TOC • 9060; pH (Soil) • 9045; sc-s-...... ... 

Rclinqnishcd By/Rcn-cvcd From 

Relinquished By/Rcmo\'cd From 

Relinquished Dy/Hemovcd Fron, 

Relinquished By/Rc1rovcd From 

Relinquished Oy/Rc1novcd from 

LAilORATORY Received 13y 

SECTION 

j F:J};L SAMPLE Oi5J>Osol Me1hoJ 
(f_J ,POSITION 

... 
arh'=EE-011 (08/29/2005) 

I 

Da1c/Tin1C Received By/$1oml 111 Daie/Time 

D•tc/rinie Received By/S1orcd In Da1Cfffo1c 

Dotc/Tin,c Received By/Stored In Cale/Tinie 

D>tc/Timc: Received By/S1orcd In Dah:IT'in,c 

Dolc/Tin,c Received By/Stored hi 0;1c/Tinic 

Nitrogen by I<jeldahl • 351.2; Almionia. 350.l: IC Anions - 300.0; Pen:cm Solids SO-Sol~ 
Sl-$1,dF 

B/SL/;)_ -ot VI• Waacr {.3 I °v ,..,,__,_, c..O -:: O~il 
A•A11f 
OS•Onu• SeliU 
OL•llNroLi'l"W. 
T•Td•t 
\\'l•W,pc 
L•Liq,11W 
V•VC¥(111t0a 
~-0,1-

Tille O•u:fl'in,c 

Disposed By Datcffimc 



' 
~ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 I l'•Ge . ! of 1 

CpUector Como11nv Con111ct Telcnhonc No. Proiect Coordina tor 
Price Code SL Data Tur naround J-. COLLOM JOAN KESSNER 375-4688 KESSNER, JH 

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

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

Shinned To Offslte Proocrtv No. Bill ofLlldine/Air Bill No. 
CH2MHILL A060151 --· -- .. .. .. -- . .. . . . ---·- .. ----- . . .. .. --- .. ··-·· ·-· - ... --- --·. --·-· ------- ... -- . - --·- -· .. -- ... ··· -· ··- . - ···-

POSSIBLE SAM l' LE HAZARDS/REM ARKS 

NONE 
Prcser\':ilion 

Nooe ~•ouc 

Type or Cont:iincr 
GIP PIG 

Special Handling and/or Storage 
I I 

NONE No. or Container(s) , (' , 

Volume 
1000g •)OOOg"" iz..,- c.. . ? 

'(l>C~ i \\, <., 

S.. ilCffl (I) in Soil Pknl 
Specill To;ciclly 

SAMPLE ANALYSIS 
IIISUVCliono. ASTM\;1963: 

sanNmu,adc 
Tozidoy 

I ASTM El17l 

Sample No. Matrix • Sample Date Sample Time ~~~ i~- -"''! :01~ .. ~ I~~ ~ .. -~ tif~~ ~--·-· ~{i!. -~,!.°!:i-(j tillt\::}'-2 :t?·:.;- :_(;~:-~?: :;}Tj~;~:t\:~{ · i'i$%iil~11'~~ =~>:·_~{:~: _:_· ·._;~ 
J100V4 SOIL . 11 ·-<-& ·-C- S /i,.. ',DD I I -1 
J10DV5 SOIL 

J10DV6 SOIL 

J10DV7 SOIL 

J 100V8 SOIL 

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

Re~c1uishcd ir~110vcd from D.11e/Timc Recch-.d By/Scored II\ D.11e/Time This c~in of custody fonn documents !he tnnsrcr or bulk fi~ld collec1ed soils 10 the CH2M Hill 
S•Soil 9 .,(.., r t . I ~\,I T,r,/(.'.,:..._ I I ·'i ·-~· ':, l 2. '.C{.'• ,--~:C-;· L'."d'r.°,f ___ 11 •· ? ·,_) ) - 1:z ::Jr . Corv:allis laboralOry for in=mentol pr,:pora1ion one! •liq1101inll. SE-$ditnCN 

Rclinqui,Kc:d Dy/Rcn-oved froij-il 
, 

Rc:cciYCCI By/S1ored In 
$0-S.INI 

Dote/Tinie D11e/Time (I) Poi 1iele Size (D,y Sieve) - 0422; Moislurc Con1en1 • 02216: TOC • 9060: pH (Soil) • 904S; SI-Slu1< 

Nitrogen by Kjeldabl • JSJ .t; Anunoni• • JS0.3 : JC Anions- 300.0; Pcrcc:111 Solids W•Waa-

-• )-1' . , . 0-0il 
Relinquished By/Removed From D.11e/Tinie Received BylStoml In Dale/Time A•Air 

\ \0 \ o:-, OS----, \ ;r . .. - ()L•Dna u.-• 
Rciinquishcd Oy/Ren-ovcd From Dole/Time Received By/Stored In Dote/rin1e tr-., ? .. ~ ,,, .. '::,~ T•T;..,.t 

Wl•\Yipr 

.. -~" 'v'-' L•Li.,W 

Relinquished l3y/Ren-o,·ed from Do1e/Tin,e \Z.:1. ~ . v .. vq:aaaion 
Rccei,-.d By/SloJ'ed ln Date/Time 

/!:),oc~ ;: b :::. B/5'~ .J- -D "J... 
x~.-cr 

Rclinquishtd Oy/Ren,ovcd From O.,tc/Timc Recei\'ed 8y/S1orcd In Daie/Timc 

LABORATORY Received Dy Tide Do1c/Time 
SECTION ,:;m,~ SAMPLE Dispoul Mc1hod Di1poscd By Daic/Tionc 

, OSIT10N 

t'H - E-011 08/29/2005 



I ..... ::· -"I J' ., ,__ ...... . ·) / 

Wa.tthngtou Closure Hanford CHAIN OF°CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 j r,;~ 1 or ! 

)lltCIOI" • 

I.. COLJ.OM 

·oit'ct Ucsi!!11:1lio·11 

Comoanv Contnct 
.IOAN KGSSNER 

S:1m11lin1? Locntiou 

Tclcnhont No. 
37S-46SS 

Proicct Coordin.itor 
KESSNr:R, JJl 1'.-icc Code 8L 

100 &. JOO An::1 C'11n,p,,11cnl nr1h.: RC'llR,\ - l11cn:mc111:1I Sl> l/pl111HI B:icklilJ L::l.:valed-100-1'-2 
SAF :\o. 
RC-05I 

Air Quality 

r Chc.~I No. 

hi noctl To 
CH2Ml-lll.l . 

t'OSSIIII.E S,\Ml' l.r. 11,\Zi\l~l>SmEMAlll,S 

"01e111i11l(r lttlflin11r-rin· . 

Spcci:il I-1:inclliug :111d/01· Storage 
"\'ONE 

Field Loebook No. 
l;L-15% 

Offsitc Proocrtl· No. 
A060l5I 

Prcscrv:1tion 

Ty1>c of Corlt:iincr 

l\o. of Co11111incr(s) 

Volume 

l 

N°Ofl( 

G-'P 

I 

1000: 

Sc-c i,cnl CI) in 
Spcciol 

CO,\ 
BESRAS65:?0 

!"-,:::ine 

l',G 

I 

'10<:.<J 
-Soil rt:\f,t 

Tt1~;cil)' 

i\lcthod of Shinmc111 

Dill or Lac!ins!/Air llill No. 

SAMl'l.r. A r'-1\l. YSIS 
lllJINClil>t\S. ASTM (IQ6J: 

Soil ~ c,ro1od~ 
To.l.'\citr 

ASTM £217l 

S:implc Nn. Malri .x • Sample D:ite Sample Time 

_1o_o_T~e ______ • ___ s_o_,_L __ ~___LI J..ttlf6--t--_r7~·· _z i_,__l _ _,_ I 

cl in~uishcd lly/Rc:muvcl.l FI\.\IH 

'...A llOl~A TOil\' 
Sf.~:ncl),'\ 

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

l)a h.•/"l'i111c: 

f>;-ill•,'Tin,c 

ll.lU:.'l"inlC 

..Sign/Print N:imcs SPECUL INSTRUCTIONS 

ncjc~i-cdj;,1s;io'!d:~! D•••ro,c ,f; . . . _ . . . . .. 
lt(/gj_ · /, ·· /':! / lYVVj" r' l'7 /J, ,· 1.1. 1

,,-1,, lAIJ Por:1dt Size I Dry S1<,·c) - D-'12: Mou lure Conlelll • 0121 &: I OC • 9060: pH (Soll)· ')()~, . 
vi ,J..,r...,,f J ,I,{_/ i/ / h .::)/l,-t"jj.lrOJ:CII by Kj cldohl • )51.2; Anunoni•. )SO.) : IC" ;\11ions • )00.O: Pcr<CIII S.,hd• 

Rccci•sif 13y/Sc,,rcd In o,L6rrimc ' /1:c ·; . _ _ _ _ . _ 
O,o-~

7 
.i, ~ - &1 5 '-(;l.,- o .3 

ltcccil-cd OylSmrcd h, D~tctTinte 

Rccci\"cd Oy!S1ored In O~tc.'T;mc 

O:uc,Timc 

l\cccivcd ll)'ISl<lrcd In o~tc."Timc 

'ri,h: 

Disµcued 0)' 

Dnco Tur11:1ro1111d 

45 Days 

Matrix• 

S•s.il 

11i•Snil .. nw. 
SO--!,oliil' 
il•Sl111i1p 
W•\Y.rKT 
O•Oil 
,-\•.-'Ir 
OS•Dr111n~i.tf 

tll.•Ont1o11 Llq,ii.lJ 
T•r~,c 
\ \'l •\\"irt 

i..-i....ii-..w 
v4v,,n:,11.­
.X•011tCT 

- ----- ---



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

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

Collcc:t9'· Com11anv Conlacl Tclcohonc No. Project Coordin11tor 
Price C:odc SL Dntn Turnnround L. CPU.OM JOAN KESSNER 375-4688 K.ESSNER,JH 

P.-oicct Dcsi1m:1tion S111noli111! Locntion SAF No. Air Quality 45 Days 
100 & 300 A1·ca CC\111poncnl ~,rll,c ltC"llRA - Incremental So Rip~rinn I.ow-Site# IO Downriver I 00·0 RC-051 

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

Shinned To Offsitc Proocrtv No. Bill of Lading/Air Bill No. 
CH2MIIIL.I . A060151 . . . -·. .. . . . . . - .. 

POSS 181.E SAM Pu: 1-1 AZARDS/ltEMARKS 

NONG Noni! N\,,"> ltc 

Prcscn·ation 

Type of Container 
GIP PiG 

Spc.:i:il Handling .:rnd/o; Storage 

NON£ No. of Contai11er(s) 
I I 

VolUllli? 
1000, ~OOOg 

Sec ;,cm(I) In Soil Plolnt 
Special Toxici11 

SAMPLE ANALYSIS 
ln1lrucliol'\S. ASTM E196l: ., Soil ,'.:c:m.llodc "".,;~ Tcnic•1y 

,~ '"\ ,,✓-i ASTM E!J1.! 

t-' 

S:lmplc No. M111rix • Sample Date Sllmple Time :r.~;:/ ...... _.,:;::: ; r~:;/::~:?~ ·-;.~·;•:::. j fa:~ ~ ~·/~;i:-:{t ~ 1ii:~. ~(_-·'.I i~~~: y 1;i.~:!~~ ~ .. ; 
- ·:: . ··• - , ·· -t::g3:}_:::?~1 .; ; ? 

., . . . . . . .. . 
J1CLJ5 SOIL I ~-z.:~vS •r~ ,. 

I l --1 IV-> I I 

//~ . it::} 

CHAIN OF POSSESSION , l I I ; I Sien/Print Names SPECIAL INSTRUCTIONS Matrix• 

r-ili11quishcd lly/R:mnvod Fm'1.:_.tiL..•"\~ich"inic_lV,• L. '.') R~~~,-S•o~ h_1r •.,.,; DDl<.'Time This eh•i11 or custody for.n docw11erns ~IC mmsfcr of bulk ricld collcc1od soib 10 the CH2M Hill S•Soil 

'Q. i:~fh ,~l™C r- 1\- Z$·c.: 5 ,. _'£,.,,£ d'L, L,P 1/-.l,Y: J > /(_,, ·.)..;.. ~Corvalli• 16'bonu.ory l"or incn:n1e111al p~paralion :md 11lit.llk>ti11a5. S~-ScllllHI" 

SO-Srflid 

Relinqtl.shcJ O)•IRculOvtd 1:ro~, 
411 Da,ctTin-c Rccciv~ B~lcmd In DDtelTimc (I) P3rticlc Size (Dry Sieve). 0422: Moislure Content - D221&: TOC-9060; pH (Soil)· 90~5: $1•$11111~ 

Ni1ro1•n by Kjcld3hl - 351.2: AnVllOlli3 - JSO.l : IC Anions · 100.0: Pcn:enl Solid.< 
W•Wo11rr 
0-0,1 

Rcli11t1uishcJ Oyil{cn.-n,•cd from O:llc/J'imc Reeeh·ed By/Sto~ In D:nc/Tinic A•Ai:t 
DS•Dnuft Solidi 

0 <t; 
Dl..•Df""1 Lj,q11illt 

Rclinquisheu llyllknK>vcd fl\llll · Dalerrimc / j,°b<"'-';;J.47 z.i:-i - 61!:>-t/ •J- - T•Tiuat 
Received By/Stored 111 DD1c/Time - \\'l•\\' ipt 

L•Liqwi• 
\'•V~ioa 

Relinquished 8y/A.1;111uvcd rmm O;uc/'"Timc R«civ,;:d By/S1orcd In ~lclThne X•0.a1tr 

Relin,111ishcd Hyll\~n.,,,d 1'mn1 o~u<:frin\C Received By/SIOrcd In Date/Time 

LADORA TORY Roeci,'Cd By Title D•lc/Timc 
SECTION 

Fl~~AMl'L£ Disposal Mcrhod Oisp05CdBy Oatc,Timc 

D~'e,'>ITIC~N 

BHIJE~ 3/29/2005) 



Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 IP;,;.: l ul l 

Collector Comuanv Contact Tclcobouc No. Pl'oicct Coordinator 
8L Dat~ Turn.ii-ound STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 

Proiccl Dcsil!mllion Samulina Location SAFNo. Air Quality ,, 45 Days 
I 00 & 300 Arca Component of the RCBRA . Incremental So 100-K RIPARIAN #5 RC-051 '-' 

kc Chest No. Field Loabook No. I COA Method or Shioment 
EL-1596 DESRAS6520 GROUND TRANSPORT 

Shi1Jncd To OrQ.itc Pronutv No. 
110603'80 

Bill of Ladlnl!IAk Bill No. 
CH2MHILL ~~A.I:!, °3"1~-0t, ---------- ---------- - ------ . - - -- --- -- - - - -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Naoc N~,nc 
Preservation 

Type or Container 
GIP PIG 

Sped.al Jfandling and/or Storage 

U.1·• pas• J fur 1Jl'igi11al 111a1e1·ia/ '" Cor1'(1/li.rji1r MIS prt!para1iu11 a11d No. of Containu(s) 
I I 

a/iqur11ius, pase I for radillcr11a /_v1i,·al frac1in11s '" Ebuli110. & page 2 1000g 4000g 
f ur rho111 i<'al a11a/yri,-al fran im,.,. '" Lim11•i/!I:. Volume 

See itcm{l) in Suil Pl1m 
Spcci:ll T,1:ti&.:11y 

SAMPLE ANALYSIS 
Jnstnx,;.,11\S. ASTME196l: 

Sl, ilNic11UCl-.lc 
Tc,-'11.-ity 

ASTME?17? 

Sam11lc No. Matrix • Sample Date Sample Time 
... 

V .. '· . .. 
J11JB8 SOIL '.'_;;•-2.\·· CG_· l<.t:,:2C t, • 

;. ... --

CIIAIN OF POSSESSION Sign/Print Names SPECIAi. INSTRUCTIONS Matrix• 

Rclinquishcrl Dy/Re move d P'rcim Onie/Tin~ a..,e;..,d B,ii,mcd 111 0:11c/Timc Th<osc m"1ks indic,1c lh:lt unlcu lined our. 011,lyt,:s 10 bl: included with Siro11liun1-S9.90 •· ,.ota l .Sr t{; { j --. ).dl•I 

E: .\ \ -z.. ,,b~ +t, il\ -r ~-:> p~_,, . ~i. H: 2. $..._.;\ A=-) :in:ilysis fr:,clion. S£d.,•Ju\lfflll 

"- These m;iru indicalc lh.it this is• non--an,lysis used lo prop<rly fon,~11 COC torn, jo.,.J.;itU 

R~quis.LiccJ By/z1~jJ/,-ro111 _ _ ,? •ldfin\,,j-22. --.-: 
W~Vfff £Cf'{,llJJ7"£/ jf °;;{/j_~/2 :;.Jb ,,contoct Jo•n Kessner for •ny qucslions. Sl• SIWfc 

w-wc., 
? Lt cJ( t , Ii.A 7-c, {'L · J 1 ·· :,:c, 

\ P:111icle Si~c (Dry Sic,•c) - D422: Moisture Co11tcn1_ · 02116: TOC' • 9060: i'.H {Soil)· 904.S: 
~o., 

(~quifJJ~•n10,·cd from ' 0 0:iLc/licno: Rcccis✓.i By/Ston:d In ' Datctrin-.e / / .'.J •\• .4 w 
- • itro;cn by !<jcld>hl • J.11.2; A11ll1101u• - 350.~: IC Amons · )00.0: l\:rccnt Salod, O.S•Oi u:u S.i1J, 

-c>llf 01..-0nm1U,a.h 

Rcii'iiquilhcd By/Removed from D<,t.:/Tin-.: Date/Time f ,}'-Vi - OJ - S,..u ... ~ 
T: Tul\k 

Received By/Stored 111 WI~\\'~ 

._ .. ,~ ..... 
Rcli~uishod By/R,n10vcll From 

,.v .. •"d:,1.,.,. 

Oalefrjmc Received By/St~d In D:uc/Tiinc S• Oottc< 

'B\() ~ s.~7 ~f'll 
Rclinquish&:d Uy/Removed From Done/Time Received By/S1ored In Diitc/Timc 

LAilORA TORY Ro.:civcd lly Title O;a~/rinlt 

SE<tTION 

FINAb-6AMPLE Dispc»:il Method Dls)l05Cd By D:lh:fTi nlP! 

D1Slt@;61TION , .. 
BHI-Ea-011 (08/29/2005) 



Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 j Po~• l ot l 

Collector 
STANKOVICH, M. 

Proiccl Dc.si211atlon 
I 00 & 300 Arcn Component of the RC BRA - lncremenL,I So 

Ice Chest No. 

Comuanv Contact 
JOAN KESSNER 

Samoline I.ocalion 
100-K RIPARIAN #4 

Field Loebook No. 
EL-1596 

Offsltc Prouertv No. 

Tcleuhonc No. 
375-4688 

I COA 
BESRAS6520 

Proiect Coordlnator 
KESSNER, JH 

SAFNo. 
RC.OSI 

Price Code 8L 

Air Quality D 

Method of Shlomcnt 
GROUND TRANSPORT 

Bill of Ladilla/Air Bill No. 

Data Turnaround 

45 Days 

Shiooed To 
CH2MHJLL _ _________ _,__A_OG~0_lS_l _____ ____ ~ --~--·~- --~-........_~---·,--·--- - -- - - ~-- -~---~----t 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE. 

Special Handling and/or Storage 
Uu page .l.(or original mat~rial to c,,rval/i.rftJr MIS prt!paratio11 a11d 
nliq1101i11g. pnge I fo r radioanalytit'a/frartimLr 1n f.berliur. &.pagr 2 
for r-/1i:111i1·nl amrlytirnl Jmc-timu· ff> Lion ville. 

SAMPLE ANALYSIS 

Preservation 

Type of Container 

No. of Containcr(s) 

Volume 

Nunc 

GIP 

I 

1000g 

s«iu:,n(l)in 
Sptel>I 

JQSJNCtions. 

N,,11e 

PIG 

I 

4000g 

SoilPh1111 
To.od.:i<y 

ASTME1963: 
Suil Nc1110Jodo 

Taxicicy 
ASTl-fEll72 

•;. :.• · 
. . .. 

~ ·. - ::_: .... Sample No. Mntrix • Sample Dale SnmplcTimc '-·- . 
. __ .. . . ...... : . . : -•· .. . .. .;·, .. : ,· 

J11J87 SOIL 3-ll.o--OG? lt.t . 30 

-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
I-R-c-linQjl--is_hc_d_l3_y_/R.:.c_u_,o_vc.:.d..::.::Fr:..:o.:.n,.:.;.;;..;;..; ___ O_•t-c/Ti-,me----....,.R-Ne.....:i:::uc:.!!d=8:..:flOl,,,:..:= ,.:...:d.::l::•=-=------0-•-lc-/l-,me----~ ll1CSC rmrks indicate that unless ~ned oul. analylCs to be irocluded with Sttontium-89,90 •· T01al Sr 

'E: I l"uth.,-f( t--,\ -,-- _;,Pv), , ,,- {' II _ , . \I.: 1 l . ':, nnulysi1frac1j01, 
\. r.+- J 1)..1\ b-t • - ,, A- TI,c5e mar1<s indicou, th01 lhi1 Is• non-<1Mlysis UJ<d 10 propcrl)' fonm1 COC fonii 

RylY,!IJlishcd 7 , .,,.,, ~o!n - °".lgrim: 3 ·~ :.Z. 1--.:• ltl,~i~d-B7IS!_~'1J11/ , __ , DfaJ!i?,!" • Con1:1c1 Joon Kemoer (or any questions. 
'--fC' -· r , .u_., I Ll I J• .I /1.1'..T"i Ir', :;.:::;f(WUtlJ{i' ·--m_LJ//JZ///J!J/-":-ifz.1/~i~--:il 

I _t ' ... ldfi (I) Particle Size {Dry Sieve)· 04:U: Moislurc Contenl · 02216; TOC • 9060: pH (Soil) · 904.5: 
Relinquished BytRconovcd From ~• ,m: Rccci~~ By/Stored Ln DIile/Time Nitrogen by Kjeldahl. 351.2: Ammonia . 350.3: IC Ani011s - 300.0: Percent Solids 

Relinquished 13ylltemovcd Ft-om D:uc/Timc 

Relinquished By/Rcn,ovcd From 0.itc/Ti lllC 

Relinquished By/Rcmo"<:d From Da1c/Timc 

I.AllORA TORY Received By 
SECTION 

FINA\,:SAMPLE Disposal Method 
DISPQJ,lTlON 

8Hl-EEt()11 (08/29/2005) 

Received By/Stored ln 

Received By/Stored In 

Received By/S1orcd (n 

Date/Time 

Date/Time 

Date/Time 

Tille ' Datc/Tin,e 

Disposed By O.nc/Tin...: 

Matrix• 

S.Snil 
SE•­
.SOa5tCl&I 
Sl<Slud ... 
w ... ,v .... 
0=0.1 
/1-.W 
DS-Onnu Sol...U 
OIADNmuq'""' 
TcTui,uc 
Wl2Wipr 
~Ul.,uid 

X•Ollu:r 



·-· I P.1~c Wal;hington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-96 l of l 

!Collector Cornoa1w Contllct Telcohone No. Proicct Coordinator 
l'ricc Code SL O.ita 'l'urn:iround 

JOAN KESSNER 37S-4688 KESSNER,JH STANKOVICH . M . 

Project Dcshmalion Smnolint Location SAFNo. Air Quality • 45 Days 
100 ,'<. ~00 Arc,, Component oft he HCllRA - lncl'(;m~n1al So I 00-H RIPARIAN #8 RC-OSI 

Ice Chest Nn. Field Loe.book No. I COA Method or Shiurncnt 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned Tn Offsitc Prooert\" No. DIii of Ladim!/Air llill No. 
C'H:?MHILL A06015I SEEOSPC - ---- ·-· -----· - . ·- ·-- ·- ··--· -- -· ···----- -· ------ -----· -· 

POSSIIlLE SAMPLE IIAZAlIDS/REMAltKS 

NONF. None ~OIW 

Prcsen-alion 

Type or Container 
GIP PIG 

Special Handling ancl/or Stornge 
No. or Contalner(sl 

I I 
Us1· Jlll.~r .>.ftJI' aris inal 111att'rial l<I Cun•11//isf,11· MIS prl'porn1ia11 a11d 
aliq1wti11s. pas~ I Ji,r rndina11alytiNdfrnl'lim1.1· 111 Eb,•r/i11I!, & pagl! 2 
fur r/1t•111;, al 111u1J_,·tir ·ul frcrc ·rit111.,· '" l~io,n·ilh·. Volume 

1000, ol()OOj; 

ScC' iLcm(IJ in SoilPl:uu 
Sr<-·iul To,;~il)' 

SAMPLE ANAL \'SIS 
ln.srru,tK'lns. ASTM Et,6J; 

S,,il~clt"r,lh!W: 
Tuxii:iry 

ASTM t::!17~ 

Sampl,: No. Mauix • Sample Date Samplc:Timc: 

J11JHS SOIL ~--z.~ .. -c· ,. It',;, '· ··.c -~- . I I 

CHAJN OF l'OSSESSION Sign/Print Nan1es SPECIAL INSTRUCTIONS 
R~Linqui,heJ Bf/Rcn101-.,,J Ft:c>m D:1,dl'ime 

R•ctd t".Slo,.d "L' • , · Dace/Time ___ 

\-~ . \ \ ~-"--;;,;- •'"""] 

• T11Csc 11>art~ inllic~cc 1hac unless lined 0111. :on.~11•~• 10 be inclulk:d "·ich S1ron1iu111-8~.90 -· Tot•I Sr 

G I , ,, .-t /. ·,< t·t·, (\.•\ ·--i"".:(_ i':> iJ 1,_' • --, 

Rclii)quish~{l3y/~,ovcd l'roni ll•cc/Titr~ I\ ; ~ 
C/. \c; .L- t 'l J; .. •( 7:_\,,, ~--2•1 -(.'(.,: 

, . 
• I Rcli11quisho<1 Oy/Rcn10,'Cd r-rom 

R,•linquisn.,d lly/Rc11,01•od r-,0111 

Rclinq11ishcd fiy/l(on10,-cd From 

Rclillqui.,hcd Lly/lten,01-.d Fmm 

I.ABO RA TORY l\ccci,·cd II)' 

SECTJON 

FINAL SAMPLE Oi,pos;il Mo1hod 
Dttt'OSIT!ON 
I' 

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

/ D,11c/Tim.: 

D•tdl'in-.: 

Da,cfl'io"' 

1)-Jtdl'imc 

~::-\ .. C\ ~n.,lysi• fr..ction. 

Rt/f},Bm~• '/2/l Dt}'."½-1/i 
"- These n,:,\l'ks indii:ptc I.hat 1N5 l1 :a non-~11:il)'Sis 11K"d co propcrl)' foni,;1\ COC runn. 
Co111a.:1 Jo.,n Kessner ror 211)' quulions. 

. l1. .. '.1.ff. . V.t '/ .-:.1 1 ft; ...., 
/ 15',1c/Timc 'tt!J( 

(I) P:lrticlc Size (Ory Sie,·e) - 04l?; Mois1ure Con1cn1 · 0:!.:!.16: TOC · 9060; pll tSoil) · 'Jll4$; 
lkcd,•~d.·By/S1orcd Jn )Nitroi;cn by Kjcldahl. JSJ.2; Am,1'l011i•. JS0.3; IC Anions· JOO.O: Porccnl Solids 

Reo<ivod Oy/Storod Jn o ,uc/Timc Fl'1]..;,' • .i<~/ .'2 

~ ~ 3 
Roccil•cd 8y/S1orcd hi D:.1,/Tirn• 

R«ciwd 8y/S1orcd hi Dale/Time 

Till~ Dnlc/1,mc 

Disposed By l)a1~n•i1l\.: 

.. --··· -· --· 

Maufa • 

S : $41 

~ ~a.'°11M1;III 

)KJ.S...Ct11 

Sl•3iilu.l,:.· 

\\' • W:..1 0.:1 

0.0d 

,\cA1r 

OS-Unnn S,.«~h 
l~.-lhLlln\.11ti,J, 
T•T1o,,..,,. 
\\'l• W1111C" 

l~l.1q•1r 
\'aV.:,;d-""'•' 
~••lllft't 

I 



WashinJ?ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 I 1"-J,:c l ol l. 

Collector 
STANKOVICH, M. 

Proicct Dcsienation 
100 &. 300 Arca Component of the RCBRA • lncrcmcnl:11 Sa 

Ice Chest No. 

Comoanv Contact 
JOAN KESSNER 

SamPlina Location 
UPPER RIPARIAN #12 

Field Lo"book No. 
EL-1S96 

Telephone No. 
375~88 

I COA 
BESRAS6S20 

Protect Coordinator 
KESSNER, JH 

SAFNo. 
RC-OSI 

Price Code SL 

Air Quality O 

Method of Shipment 
GROUND TRANSPORT 

Shipocd To Olfsite ProPertv No. Bill of Ladine/Air Bill No. 

Dat:I Turnaround 

45 Days 

CH2MH!LL A060151 SEEOSPC r--------------------·- --....... --.,..:-'-"---- ------,r-----...-------r-----,r----'---r---- --.-----~---- ~ ---~------ ----
POSSIBLE SAMPLE HAZARDS/REl\-tARKS 

NONE 

Special Handling and/or Storage 
Use pngt 3 for urigi,1al 11101,:riol lo Cun•a//;s for MIS prepara1in11 a11d 
a/iq1101i11g, page J J"r radi,,n11ot_wiral fral'lim1s ,,, Ebtrli111!, & page 2 
fur ,·lll:mir'al cmal_l'liral Jrartim,~· Ui Liom•illt:. 

SAMPLE ANALYSIS 

Sample No. Matriit • Sample Date 

J11JH8 SOIL 

Preservation 

Type of Container 

No. of ContainC?r(s) 

Volume 

Sample Time 

Nunc 

GIP 

l 

1000g 

S« ih:m(ll U1 
Spa:iol 

lmuvc.aii..'lru. 

Noni: 

PIG 

I 

4000g 

Sail Plua 
Tux\Ci1y 

ASTME196l; 
So~ Ncn"""1c 

To:llicity 
ASTMElln 

.• ·. : .. ·: .. . ~ 

t:-:--C_I_IA_IN_O_F_PO_S_S_ES_S....;I;.;;O..;.N.;._--::-----::=-----,--~S:::ig~n/P;;.:,.:.r1n:::.:..t N:..=;amcs:::::; _________ ~SPECIAL INSTRUCTIONS 
Retinquilih.:d ·By/Rcmovcd From Dau:/lin,c Rc~(',edl-BYfS~d tn !:+ '/ l Date/Time_ . These m:irks indicate 0131 unless tined 0111, analy1es 10 lie included widi Stron,ium-89.90- To1al Sr 
E ( I z..a..Ct•u) -Fi I\. .I -\,~- ;':) I' ;.) fi .r--· -t L lo .,I .I mn:tlysis fr.iction. 

i-----....... ---'--==...._4--'-.___l.__-,..,._ . ....i:......;:::...i-i',-.;;..::.... __ +_,,._-.~.:...:::::-:..__-~l-.i,~~..:.1...!....::.._-:_-_-_-_-_-:=_:_-:,~-,.;rL..··--1 "- These marks indicate thal !his is a noo-:inAl)'Sis used 10 prop,:r1y romut CDC ronn. 
'Yiljifluis~d !¾'IJl.cmovcd l!!!m Dauemme / O .' :3.:_, Rccci..:d By,S,torcd In D:11e/Time Conta~t loon Kcuner rcr any questions. 
TV /,f.fJJ7tf t-tr I c../y,h '-I ·-4 --o 0 D"V' . 
Rclii/ciuishcd By/Removed Fro/I', • D:uc/Tin,c ~t , ~, ,r 'botcm I i/l ~/ (I) P:lnlclc Sr:u: (Dry Sieve)• 0422: Moistw,, Content • 0!216; TOC • 9060; tlH (Soll) • 904S: 

R ['Jfi. JlJS, !'- j '• j/ - ;. j" ,..f.; ; ?z"'fl.)I /c..• ~ -'Nitr0gcn by KJcldalll , 151 .2; Ammo111~ • 3.50.3; IC Anions - 300.0;~ids • i 
r::-::--~-:--:~---=------=----=-----f-Mi~1~~~~'1:'-~/~:::;;.:' ~b~l.~t-~1~ll~r~-- c{/W!.v~//~a-~---_.,..,,~ifq4/~ki~--i.P--~ G ?~~ 
Relinquished Dy/Removed l'ron, Date/Time Rccci{i'd By/S1on:d'li( ' Da(cminc ~ -

Rclinqui,hcd By/Removed Front 

Relinquished By/Removed From 

LABORATORY R~ivcd By 
SECTION 

I FINAL SAMPLE Disposal Method 

~ DISPOSITION 

faHl·EE-011 (08/29/2005) 

Dale/Time Received By/Ston:d In Daleffinic 

Date/Tin-.: Received By/Stored In Datc/fin1e 

Disposed By 

D.uc/Ti111c 

·- I 

Matriit • 

S=S.• I 
SbScJinllrftl 
so-.,,1.i s,.s,..,.,. 
W&W:illa 

<>-Oil 
A•Air 
DS• Dnun S.liu. 
DL..Onm, ....... 
T"'T,,..,. 
Wl• Wir,c 

Vll.11"1" 
V• V~cl111U91 
x.o, ... 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 I P•J:<: l of l 

Collector b,;,.,~~ ( ~ >5-~zr--ob Company Contact Tcleohone No. Proicct Coordinator 
Price Code SL Data Turnaround ~- . . JOAN KESSNER 375-4688 KESSNER, JH ...... 

Proiccl Dcslcnation Samolintt Location SAFNo. Air Quality [] 45 Days 
I 00 & 300 Areil Componen1 of lhc RC BRA - lncremen1al So 100-P RIPARIAN #7 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shlomcnt 
EL-IS96 BESRASCi520 GROUND TRANSPORT 

ShinocdTo Offsite Property No. Bill ofLadinl?/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None N~nc 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page .'I.for origi11al 11mft!rial ru Corval/isfur MIS preparario11 n11d No. of Container(s) 
I I 

aliq11mi11g. page I f"r radioa11al~·riml frat"tio11., ro Ebuli11e, & page 2 1000g 4000, 
fur rlwmir-a/ m,nlyric-nl fm1 ·1im1s ro Lirmvillt!. Volume 

Sec item (I l ur S.,,il Plon1 
Special ToxK"11y 

SAMPLE ANALYSIS 
lnslf'\11..-tions.. ASTME196l; 

S<,il Ne1n:uodc 
Toxi<ity 

ASTME217l 

S,1mple No. Mauix • Sample D,1te Sample Time . · ): .:• · · ., ~ ,! . .•• .. ., 
- -·· ·- .,. -·•, ·· .· .. 

J11JH4 SOIL Lj • 2._, . <.)(,,.., /'' ·. c C· \ I --z 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mauix • 
Rcli11quis,Jicd By/Removed nom D,ie/Timc R(!vc\i/S1orcd In l Da1cmmc :) • 1hcsc m:1rl:s indicaJC 111.i unless lined out. analytes 10 be included wi(h S1ron1ium-R9.90 •· To1al Sr s-s .• 1 
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INTRODUCTION 

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

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

The nematodes used were obtained from CH2M HII.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 I 00 percent test sample with control soil 
alone for the control. For the nematode test, 30 organisms per concentration were use4 with 
three test chambers per concentration and 10 organisms per chamber. 

SAMPLE COLLECTION 

The soil samples were collected from October 31, 2005, through December 6, 2005. The 
samples were stored in the dark at 4°C until test solutions were prepared and tested." Chain of 
Custody for sample collection is provided in Appendix C. 
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SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

Client ID Samp]e Sample Nematode Analytical 
Date Location test SDG LabSDG 

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

J10DV4 11/08/2005 PIT23 BN1542-02 E2801 

Jl0DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 E2831 

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

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

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

Jl0DVO 11/21/2005 Riparian Elevated-Site #3 BN1542-07 E2877 
Upri. ver l 00-D 

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

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

SAMPLE PREPARATION 

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33 
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40 
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were 
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to 
provide for pH measurements. All test chambers were allowed to equilibrate at test 
conditions for seven days prior to test initiation. 
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TEST INITIATION 

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

TEST TERMINATION 

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

TEST ACCEPTABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

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

DATA ANALYSIS 

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

ACUTE RESULTS 

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

Table 2 
Caenorhabditis elegans Results 

Test initiated on February 2, 2006 
Client ID Percent Percent 

Survival Recovered 
Control 90.0 100 
Jl0DVl 63.3 a 86.7 
J10DV3 90.0 97.7 
Jl0DV0 56.7 1 90.0 
J10Ll5 80.0 96.7 
J10DT9 76.7 93.3 

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

The nematode results indicated no statistically significant reduction in survival in the 
J10DV3, J10LJ5, and J10DT9 samples and a statistically significant reduction in survival in 
the Jl0DVl and Jl0DV0 samples when compared to the control. 

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

Table3 
Caenorhabditis elegans Results 

Test initiated on February 13, 2006 
Client ID Percent Percent 

Survival Recovered 
Control 90.0 96.7 

Jl0DW4 90.0 93.3 
J10DV4 83.3 86.7 
Jl0DT8 73.3 a 83.3 
Jl0DV2 83.3 93.3 

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

The nematode results indicated no statistically significant reduction in survival in the 
Jl0DW4, JI0DV4, and JI0DV2 samples and a statistically significant reduction in survival 
in the JI0DT8 sample when compared to the control. 

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test 
organisms was greater than 80 percent in all test concentrations. 

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

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

Table 4 
Chronic Reference Toxicant Tests (ug/L) 

Species (test) LC..., Control Chart Limits 
Caenorhabditis elegans (survival) 98.2 52.3 to 120.1 

CERTIF1CATION STATEMENT 

I certify that this data package is in compliance with the Statement of Work, both technically 
and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or a 
designee, as verified by the followin signature: 
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Cl{M, UrODE TOXICITY TEST SOIL QUALITY AND TEST CHAI\,..._ ..::R ASSIGNMENT DATA 

Client Hanford Tech. 0 Hrs tJt) 24 Hrs N'il" Beginning, Date Z- -2 -0 \o 
Sample Description see below Time O Hrs Q 9h:O 24 Hrs o f,3:-,' Ending, Date '2. - ,3- 0 lo 

Test Speci1 Cae11orl,abditis elegans ID#: Nem(X) I 

Comments: 
Lab ID Soil oH Soil o/o Moisture Soil Temoerature (°C) 

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

Time o5~ 
Time oto-'3 S' 

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

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

E285701 \ti . 3 ~-~ ~ SA,,,,yu ~ /JtA.r> ~pprr,....-f 1'11- o. SD """" ,,If ;l(; Q .....Acr ,r,,. ·t·'>1 I 
E287701 \'\. ~ 7__.\. 3 C:,Ju.J ~<!.)) ,,.i p..,, ,z.,.. Ft'-"'\ MM sJ_.,.,.. ..,I ,,.,".rl- L . 

. -i 
u I 

E289701 \'1. "2-'-. :3> 

E295301 \,. 3 '2.L'3 

Chamber Chamber Chamber 
Lab ID Field ID Reolicate # Lab ID Field ID Reolicate # Lab ID Field ID Reolicate # 

Lab Control 70 grade Silica sand A 8 E289701 3 ,. l..'S$' A 11 0 

Lab Control 70 grade Silica sand B 18 E28970l 
:?> IS"ll-· o::3 

B 13 0 

Lab Control 70 grade Silica sand C 3 E289701 C 4 0 

E284701 er loOll'I A 15 E295301 3" IO~T'1 A 17 0 

E284701 '> ,r., l. ·oS B 14 E295301 
~ 15°'1 "2., ¥ C) "{ 

B 9 0 

E284701 C 16 E29530I C 7 0 

E285701 3"1vDll'~ A 2 0 0 

E285701 '&.,S"-tl. · o/i B 5 0 0 

E285701 C 6 0 · O 
~ E287701 T 10 z:,ve> A 1 0 0 

O E287701 
g c,"<.(~• D7 B 12 0 0 

I E287701 C 10 0 0 



CHMHILL 
\ 

NEMATODE TOXICITY TEST SURVIVAL DATA 

Client · ___ ------'-'H=an=foc.c.r-=-d _____________ _ Beginning.Date 2.-1--0t,, 
Ending, Date 2--~ -o lD ample Description 

fest Species: 
Lab ID#: see Assignment Data sheet 

Caenorlrabditis elegans ID#: Nern 007 

Time O~ 5'CJ 
Time O'f>J.'2 

Test Initiation: Tech: Tech: __.N ........ c:r..__ __ Time: o~s-o Test Termination: Tech: Tech: -~N~sJ:"---- Time: ~ 1b g.5: 

Start # alive #dead 
Chamber Count found found 

Number 0 24hr 24hr 

1 10 (o 1-\ 
b "'2--2 10 0 

3 10 C{ I 

4 10 q \ 
5 10 \,o ~ 

6 10 q 0 

7 10 "l b 

8 10 q \ 

9 JO g \ 
10 10 7 I 

11 10 1 1--

12 10 L{ 5 
13 10 f8 7-
14 10 ' ?; 
15 10 7 0 

Comments: 

\on~ 1 :h:r, n \'\~de,, 

fu-v-M. in hl'-' 1t \ ~~ 'L 
#'':\ , #9, 1u-q~~--­
~J,,dt,, bi d, f t10\-

,·1a clµ.Md \ n ~ w,.,\ 
• 

c ~ of nwed:?>d eS 

it~1: 

Chamber 

Number 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Start # alive #dead 
Count found found 

0 24 hr 24 hr Comments: 

10 s 4 
10 G, 4 
10 q \ 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
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CETIS Test Summary 
j Nematode 24 hour Acute test 

Test No: 17-4335-2950 Test Type: 

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

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

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

Sample No: 06-5742-9955 Code: 

Sample Date: 15 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 79d 8h Station: 

Comments: J10DV1, E284701 

Comparison Summary 

Analysis Endpoint NOEL 

04-1973-5798 % Survival < 100 

% Survlval Summary 

Conc-o/. Control Type Reps Mean 

0 · Control Sed 3 0.90000 

100 3 0.63333 

•t. Survival Detail 

Conc-•t. Control Type Rep 1 Rep2 

0 Control Sad 0.90000 0.90000 

100 0.70000 0.70000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1542-05 

Soil 

Hanford 

Report Date: 

Page 1 of 1 

16 Feb-06 3:05 PM 

09-9781-8693/B154205cea Test Link: 

CH2M HilJ I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

LOEL ChV PMSD Method 

100 NIA 11.50% Equal Variance t T~ample 

Minimum Maximum SE SD CV 
0.90000 0.90000 0 .00000 0.00000 0.00% 

0.50000 0.70000 0.06667 0.11547 18.23% 

Rep3 
0.90000 

✓ II;)--
0.50000 

-12-
CETIS ™ v1 .1.2revl Analyst: P:': 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 Var1ance t Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control VS Cone-% Statistic Critical 

ControlSed 100 4.76008 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.1598792 0.159879 1 

EITOI' 0.0282244 0.007056 4 

Total 0.18810356 0.1669353 5 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4767834000 

Distribulion Shapiro-Wilk W 0.81374 

Sample Link Control Link 

09-9781-8693 09-9781-8693 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0045 0.14622 

F Statistic P-Value 

22.66 0.00890 

Critical P-Value 

199.00000 0.00000 

O.OTT84 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:05 PM 

04-1973-5798/B154205cea 

CH2M Hill I 
Version 

16 Feb-06 3:05 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 11.50% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 124905 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 

U· • I 
I • • 

0.05 
I 

o.a - - - • - - - - - • - - - • RejlctNull I 

1 • I 

0.7 

t )'i I 

~ 
I 

::, 0.6- ~s 0.00 - -- -- - -•- -- ... -+--------- - --· 
u, 

I 0.5 

0.4 -0.05-

0.3 

0.2- -0.10-

0.1 • 
0.0 -0.1; 

D 100 •1.5 ·1:0 -0.5 o.o 0.5 1.0 1.5 

Conc-'M> R.anklts 

-13-
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 09-5017-4566 Test Type: 

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

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

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

Sample No: 09-1115-2498 Code: 

Sample Date: 16 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 78d 8h Station: 

Comments: J10DV3, E285701 

Comparison Summary 

Analysis Endpoint NOEL 

10-3091-8870 % Survival 100 

% Survival Summary 

Cone-•~ Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.90000 

% Survival Detail 

Conc-o/o Control Type Rep1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.80000 1.00000 

000-092-101-1 

----------

Nematode Survival 

ASTM E2172-01 (2001) 

61542-06 

Soil 

Hanford 

LOEL ChV 

> 100 N/A 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.80000 1.00000 0.05774 

Rep3 

0.90000 

0.90000 ✓ ~ 

CETIS,... v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:25 PM 

11-9227-7826/B 154206cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: CaenorhabditJs elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
15.32% Equal Variance t TWtrSample 

SD CV 
0.00000 0.00% 

0.10000 11.11o/o 

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

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic CrlUcal 

Control Sed 100 -0.0798 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7.401E-05 7.40E-05 1 

Error 0.0465461 0.011637 4 

Total 0.04662009 0.0117105 5 

ANOI/AAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7862854000 

Distribution Shapiro-Wilk W 0.84220 

Sample Link Control Link 

11-9227-7826 11-9227-7826 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.5299 0.18777 

F Statistic P-Value 

0.01 0.94026 

Critical P-Value 

199.00000 0.00000 

0.13594 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:25 PM 

10-3091-8870/8154206cea 

CH2M Hill I 
Version 

16 Feb-06 3:07 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 15.32% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Unequal Varianoes 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256 

Graphics 

1.0'. 

f 
0,20'. 

I 

0,1)- • I 

G.15 I • I 
o.a-, I 

- - - - - - - - - - - - - - - - - - - - - - - - - Reject Nun-

Ji 0.10-
I 

I 0.7 I 
I 

0.6-' I ,. 
!3 0.05- I Ill 

I I 
0.5 I 

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

o.J; -0.05 
I 
I 
I 

o.:z. I 

-0.11>: I 
I 0.1 I 

·G.15 - I 
0.0 

0 100 ·1.S •l.O -0.5 0.0 o.s LO l .S 

Cone--% RankJts 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-7374-9443 Test Type: 

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

Ending Date: 03 Feb-06 08:30 AM DIIWater: 

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

Sample No: 0&-1608-3151 Code: 

Sample Date: 21 Nov--05 Material: 

Receive Date: Source: 

Sample Age: 73d 8h Station: 

Comments: J10DV0, E287701 

Comparison Summary 

Analysis Endpoint NOEL 

02-6442-2122 % Survival < 100 

0/4 Survival Summary 

Conc-o/o Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.56667 

o/o Survival Detail 

Conc-o/o Control Type Rep1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.60000 0.40000 

000-092-101-1 

Nematode Survival 

ASTM E2172--01 (2001) 

B1542-07 

Soil 

Hanford 

LOEL ChV 
100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.40000 0.70000 0.08819 

Rep3 

0.90000 
.1~✓ 

0.70000 

CETIS111 v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:08 PM 

10-4312-1695/B154207cea Test Link: 

CH2M HIii I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
15.69% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.15275 26.96".4 

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

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Control Sed 100 4.39424 2.13185 

AnOVATable 

Source Sum of Squares Mean Square DF 

Between 0.2341103 0.234110 1 

Error 0.0484969 0.012124 4 

Total 0.2826072 0.2462346 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8192392000 

Disbibution Shapiro-Wilk W 0.87536 

Sample Link Control Link 

10-4312-1695 10-4312-1695 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0059 0.19166 

F Statistic P-Value 

19.31 0.01174 

Critical P-Value 

199.00000 0.00000 

0.24842 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:08 PM 

02-6442-2122/8154207cea 

CH2M HIii I 
Version 

16 Feb-06 3:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.69% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Unequal Variances 

Normal Olsbibution 

Data Summary Original Data Transformed Data 

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

0 Conl/OISed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

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

Test No: 16-5411-2771 Test Type: 

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

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

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

Sample No: 15-5450--5055 Code: 

Sam pie Date: 28 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 66d 8h Station: 

Comments: J10LJ5, E289701 

Comparison Summary 

Analysis Endpoint NOEL 

17-2393-1486 %Survival 100 

'Y. Survival SummllfY 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.80000 

•.4 Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 ControlSed 0.90000 0.90000 

100 0.70000 0.80000 

000-092-101-1 

Nemalode Survival 

ASTM E2172-01 (2001) 

B1542-08 

Soll 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.70000 0.90000 0.05774 

Rep3 

0.90000 

0.90000 -.I~ 

CETIS111 v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:09 PM 
01-8256-71BO/B154208cea Test Link: 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
12.65% Equal Variance t T~ample 

SD CV 
0.00000 0.00% 

0.10000 12.50% 

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

Endpoint Analysls Type 

% Survival Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Crlllcal 

Control Sed 100 1.78704 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0266382 0.026638 1 

Error 0.0333653 0.008341 4 

Total 0.06000343 0.0349795 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5636268000 

Distribution Shapiro-Wilk W 0.84832 

Sample Link Control Link 

01-8258-7180 01-8258-7180 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0742 0.15897 

F Statistic P-Value 
3.19 0.14846 

Critical P-Value 
199.00000 0.00000 

0.15255 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 1 of 1 

16 Feb--06 3:09 PM 
17-2393-1486/8154208cea 

CH2M HIii I 
Version 

16 Feb--06 3:09 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 12.65% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decislon(0.01) 
·unequal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 ControlSed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 
100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 16-2208-0421 Test Type: 

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

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

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

Sample No: 07-3184-0122 Code: 

Sample Date: 06 Dec-OS Material: 

Receive Date: Source: 

Sample Age: 58d 8h Station: 

Comments: J100f9, E295301 

Comparison Summary 

Analysis Endpoint NOEL 

04-5863-3854 o/o Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Control Sed 3 0.90000 

100 3 0.76667 

o/e Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Control Seel 0.90000 0.90000 

100 0.60000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1542-09 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.60000 , 0.90000 0.08819 

Rep3 

0.90000 
I~./ 

0.90000 

CETIS111 v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:11 PM 

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

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

18.94% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.15275 19.92% 

-20-
Analyst '5-- Approval: __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critlcal 

ConlrolSed 100 1.59353 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0424816 0.042482 1 

Error 0.0669179 0.016729 4 

Total 0.10939945 0.0592110 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances · Variance Ratio F 1130419000 

Distribution Shapiro-Wilk W 0.86641 

Sample Link Control Link 

03-7488-5492 03-748S-5492 

Zeta NOEL LOEL 

100 >100 

P-Value MSO 

0.0931 0.22514 

F Statistic P-Value 

2.54 0.18626 

Critical P-Valua 

199.00000 0.00000 

0.21226 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:11 PM 

04-5863-3854/B 154209cea 

CH2M HIii I 
Version 

16 Feb-06 3: 11 PM CETJSv1 .1.2 

Toxic Uni1s ChV PMSD 

1 NIA 18.94% 

Declsion(0.05) 

Non-Significant Effect 

Oecision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-"!. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292 
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Cff,\f, , LJ.rODE TOXICITY TEST SOIL QUALITY AND TEST CHAI\......,~R ASSIGNMENT DATA 

Client Hanford Tech. 0 Hrs f,/ J 24 Hrs t.J "f Beginning, Date 1- f 3- Q <e 
SampleDescription seebelow Time OHrs o'Qpc) 24Hrs p~30 Ending.Date 2.-1'::/-0<.o 

Test Speci1 Caenorhabditis elegan.s ID#: NemQO 'o 

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

0 hr 24 hr Ohr Ohr 24hr All test soils were dried du.rim! sampling process. 

Time 0,330 
Time 0930 

Lab Control -,, ' 2\.Y 'LO~$ Each test chamber has 2.33 l! drv wt. soil + 0.93 ml Milli-0 water ( 40% of srv wt.). 

E274801 7. lp '2..\.Lj ?ft . (b Samples hydrated 7 days prior to test initiation. 

E280101 7.5 2\.'1 7J:>. 96 

E28310l ,. '1- 7...\. 4 -w. Q=, 

E284601 LP /5 '2-\ .'-{ lD, '() 

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

Lab Control · 70 grade Silica sand A l E28460l {S"101-;>v~ A 13 0 

Lab Control 70 grade Silica sand B 14 E2846Ql 'l>•S-"12 -~-, B 8 

Lab Control 70 izrade Silica sand C 4 E284601 C 10 

E274801 3, .. 01.1"( A 11 

E274801 ~o"'-1~•-'I B 15 

E274801 C 3 

E280101 "'1l•OV"I, :JtoC"'~ :fl•I"'"• A 2 

E280101 j°III r>v7, S<lli)\/~ B 5 

E280101 ~,.)""l.ot..Z.·..,~ C 6 

~ E28310l Tii>ors A 12 

I\.> E283101 
!><S'"iZ.· .. } 

B 7 
I 

E283101 C 9 



CNMHIU NEMATODE TOXICIT\'.' TEST SURVIVAL DATA 

Client -------'H=a=n=fo=rd'----------------
'.ample Description Lab ID#: see Assignment Data sheet 
fest Species: Caenorhabditis elegans ID#: Nern O~ i 
Test Initiation: Tech: Tech: _N~;:J' ____ Time: oi3o 

Start # alive #dead 
Chamber Count found found 

Number 0 24 hr 24hr Comments: 

1 10 °\ I 
2 10 'o 0 

3 10 q I 

4 10 q \ 
5 10 ~ \ 

6 IO R 0 
7 10 ~ C, 

8 10 <3 l 

9 10 r ( 

10 10 q 1 
11 10 l' 0 

12 10 ' 2-

13 10 f5 I 
14 10 q 0 

15 10 '1 "b 

Beginning, Date 2 -1 3 - 0 c,.. 
Ending, Date ,__ /'::f- 0 <.d 

Time 0%3b 
Time 083D 

Test Termination: Tech: Tech: __._N-----~----- Time: a ~8'.) 

Start # alive #dead 
Chamber Count founci found 

Number 0 24hr 24hr Comments: 

16 10 

17 10 

18 10 

19 10 

20 10 

21 IO 

22 IO 

23 10 

24 10 

25 10 

26 10 

27 10 

28 10 

29 10 

30 10 

-23-



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 05-4016-1968 Test Type: 

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

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

Setup Date: 30 Jan--0610:30 AM Brine: 

Sample No: 18-1426-8954 Code: 

Sample Date: 31 Oct--05 Material: 

Receive Date: Source: 

Sample Age: 91d 10h Station: 

Comments: J10DW4, E274801 

Comparison Summary 

Analysis Endpoint NOEL 

16-8964-2763 % Survival 100 

•,<, Survival Summary 

Conc-o/• Control Type Raps Mean 

0 Control Sed 3 0.90000 

100 3 0.90000 

•,<, Survival Detall 

Cone•"• Control Type Rep 1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172--01 (2001) 

B1542-01 

Soll 
Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.90000 0.90000 0.00000 

Rep 3 
0.90000 

0.90000 I~-

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 2;52 PM 

04-9550-2436/B154201cea Test Link: 

CH2M HIii I 
Duration: 24h 

Species: Caenorhabdllls elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
0.1)0% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.00000 0.00% 

-24--
Analyst: D- Approval: __ _ 



CETIS Analysis Detail 
j Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

Control Sed 100 0 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 1.TT6E-15 4.44E-16 4 

Total 1.TT64E-15 4.441E-16 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Sample Link Control Link 

04-9550-2436 04-9550-2436 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.5000 3E-08 

F Statistic P-Value 
0.00 1.00000 

Critical P-Value 
199.00000 1.00000 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 2:52 PM 

16-8964-2763/B154201 cea 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 0.00% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Data Summary Original Data Transformed Data 

Cone-•;. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 ControlSed 3 0.90000 0.90000 0.90000 0.00015 1.24905 124905 1.24905 0.00016 

100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

Graphics 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

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

Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E21 n-01 (2001) 

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

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

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

Sample Date: 08 Nov-05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 97d 8h Station: 

Comments: J10DV4, J10OV5, J10DV6, J10DV7, J10DVB. 
E280101 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

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

0/4 Survival Summary 

Conc-•k Control Type Reps Mean Minimum Maximum SE 

0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 

100 3 0.83333 0.80000 0.90000 · 0.03333 

0/4 Survival Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Control Sed 0.90000 0.90000 0.90000 

100 0.80000 0.90000 0.80000 \I 1'-' 

000-092-101-1 CETIS111 v1 .1.2revl 

Report Date: 

Page 1 of 1 
16 Feb-06 2:55 PM 

07-1342-3910/B154202cea Test Link: 

CH2M Hill I 
Duration: 24ti 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
7.58% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.05774 6.93% 

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

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc-0/4 Statistic Critical 

Control Seel 100 2 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0134232 0.013423 1 

Error 0.0134232 0.003356 4 

Total 0.02684637 0.016779 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2267528000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 

07-1342-3910 07-1342-3910 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0581 0.10083 

F Statistic P-Value 
4.00 0.11612 

Critical P-Value 

199.00.000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 
16 Feb-06 2:55 PM 

01-5013-5976/B154202cea 

CH2M Hill I 
Version 

16 Feb-06 2:55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 7.58% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

100 3 0.83333 0.80000 0.90000 . 0.05774 1.15445 1.10715 1.24905 0.08192 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 13-3323-927 5 Test Type: 

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

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

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

Sample No: 15-5457-5144 Code: 

Sample Date: 14 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 91d 8h Station: 

Comments: J10DT8, E283101 

Comparison Summary 

Analysls Endpoint NOEL 

05-2471-0884 % Survival < 100 

~. Survival Summary 

Conc-•/4 Control Type Reps Mean 
0 Control Sed 3 0.90000 

100 3 0.73333 

•,- Survival Detail 

Conc-'/4 Control Type Rep 1 Rep2 

0 Control Sed 0.90000 0.90000 

100 0.70000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1542-03 

Soil 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.70000 0.80000 0.03333 

Rep3 

0.90000 /r)'-0.70000 

CETISTM v1 .1.2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:00 PM 

01-6976-7512/8·154203cea Test link: 

CH2M Hill I 
Duration: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
6.07% Equal Variance I Two-Sample 

SD CV 
0.00000 0.00% 

0.05774 7.87% 

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

Endpoint 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 

ControlSed 100 5.67000 2.13185 

~OI/ATable 

Source Sum of Squares Mean Square DF 

Between 0.0720895 0.072089 1 

Error 0.0089694 0.002242 4 

Total 0.08105894 0.0743319 5 

~OI/ A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1515175000 

Distribution ShapirerWilk W 0.81374 

Sample Link Control Link 

01-6976-7512 01-6976-7512 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0024 0.08243 

F Statistic P-Value 

32.15 0.00477 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb--06 3:00 PM 

05-2471-0884/B 154203cea 

CH2M Hill I 
Version 

16 Feb-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 6.07°4 

Decision(0.05) 

Sjgnlficant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 124905 0.00016 

100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697 
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CETIS Test Summary 
Nematode 24 hour Acute test 

Test No: 04-3389-1423 Test Type: 

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

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

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

Sample No: 09-5315-2344 Code: 

Sample Date: 15 Nov-05 Material: 

Receive Date: Source: 

Sample Age: 90d 8h Station: 

Comments: J10DV2, E284601 

Comparison Summary· 

Analysls Endpoint NOEL 

09-5921-2719 % Survival 100 

% Survival Summary 

Conc-•k Control Type Reps Mean 

0 Control Seel 3 0.90000 

100 3 0.83333 

0/4 Survival Detail 

Cone-•!. Control Type Rep1 Rep2 
0 Control Sed 0.90000 0.90000 

100 0.80000 0.80000 

000-092-101-1 

Nematode Survlval 

ASTM E2172-01 (2001) 

B1542-04 

Soil 
Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.80000 0.90000 0.03333 

Rep3 
0.90000 

✓ }-
0.90000 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 1 

16 Feb-06 3:02 PM 

10-6481-1341/B154204cea Test Link: 

CH2M HIii 

DuraUon: 24h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 
Project: 

PMSD Method 

7.58% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.05774 6.93% 

-30-
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Control Sed 100 2 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0134232 0.013423 1 

Error 0.0134232 0.003356 4 

Total 0.02684637 0.016779 5 

ANOVA Assumptions 

Attribute Test Statistic 

variances Variance Ratio F 2267528000 

Dlsb1bulion Shapiro-Wilk W 0.81374 

Sample Link Control Link 

10-6481-1341 10-6481-1341 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0581 0.10083 

F Statistic P-Value 

4.00 0.11612 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

16 Feb-06 3:02 PM 
09-5921-2719/8154204cea 

CH2M Hill I 
Version 

16 Feb-06 3:02 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 7.58% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-'!!'. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Control Sad 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 
100 3 0.83333 0.80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.06192 

Graphics 

1.0'. 0.11>: ' • I 
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Q.S 0.02- I 
I 

Q.1 
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Conc;-OA, Ranklbl 
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WASHINGTON HANFORD CLOSURE CROSS REFERENCE 

DATE SDG CLIENT ID SAMPLING LOCATION 

10/31/2005 E2748 J10DW4 600-131 

11/08/2005 E2801 J10DV4 PIT23 

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

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

11/15/2005 E2847 J10DV1 Upland Backfill Low-116-DR-1&2 

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

11/21/2005 E28TT J10DVO Riparian Elevated-Site # 3 Upriver 100-D 

11/28/2005 E2897 J10LJ5 Riparian Low-Site# 10 Downriver 100-D 

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

. -32-

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



APPENDIXB 
REFERENCE TOXICANT DATA SHEETS 

-33-



CIOJIHIU NEMATODE TOXICITY TEST SURVIVAL DATA 

Client QA/ QC Beginning, Date /-2 3-ob 
Sample Description Cu as CuCl2xH20 Lab ID#: B 0·~7-p£> Ending, Date /- 2'-/- t'b 

Time /33?) 
Time \ I '. ,;-O 

'>pecics: Caenorhabditis efegans ID#: Nem () \'>T 

Time: /,33{) Test Initiation: Tech: Tech: 

Start #alive #dead 
Chamber Count round found 

Number 0 24 hr 24hr Comments: 

I 10 \0 c:' 

2 \0 'o L\ 

3 10 \,0 L\ 

4 10 10 0 

5 10 lC 0 

6 10 1 ·:, 

7 10 D !O 

8 10 2. B 

9 10 \{) L-1 

10 10 
q I 

IJ IO l9 t-\ 

12 10 7 cs 
B 10 t.\ (D 

14 10 !O 0 

15 \0 iO 0 

Cusum Chart Limits 

Survival S2..} to rzu., 

-----------

Test Termination: Tech: Tech: Time: I I Jo 

Task Manager 

Project Manager_~.:...=-;;;...µ..,~-1-L-'7-----'-l __ _ 

/4 ,,, 11), -;td-:,?J-.--QA Officer 

-34-
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. Cl{Mn ~ODE TOXICITY TEST SOIL QUALITY AND TEST CHAl\ .. _.R_A_s_s_IG_N_M_E_N_T_D_A_T_A ____________ _ 

Client QA / QC 

Sample Description sec below 

Test Speci1 Cae,1orhabditis elegans 

Lab ID K-Medium pH 
0 hr 24 hr 

Lab Control S-, 5" 5 _·7 

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

50mg/L Cu 5".Z... <r. ~ 
100 mg/LCu 5 . 1 q. 6 

250mg/LCu L{' 8 If .~tf 

Lab ID Field ID 

Lab Control K-medium 

Lab Control K-medium 

Lab Control K-medium 

10 mg/L Cu 

IOmg/LCu 

IOmwLCu 

50 mg/L Cu 

50 mg/LCu 

50 me/LCu 

100 mg/LCu 

~Omg/L Cu 

loo mwL Cu 

ID#: Nem 

% Moisture 
Ohr 

NA 

NA 

NA 

NA 

NA 

Chamber 
Reolicate # 

A 15 

B 10 

C 4 

A 5 

B 14 

. c I 

A 2 

B 3 

C 6 
A 11 

B 9 

C 12 

Tech. 

Time 
OHrs tJ J: 
OHrs 13.30 

Temperature l°C) 
0 hr 24 hr 

I 'I . '1 
;'( 1 

10,0 

-z.o . I 
'20 '\ 

Lab ID Field ID 

250 mg/L Cu 

250mg/LCu 

250mwLCu 

24Hrs fV\l 
24 Hrs !13() 

· Comments: 

Reolicate 

A 
B 

C 

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

Chamber 
# 

7 

13 

8 

Beginning, Date I -23 - 0 b 
Ending, Date . } - Z '{- 0 (:, 

Lab ID Field ID 

Time 15 3c::i 
Time // '?,Q 

Replicate 
Chamber 

# 



CETIS Test Summary 
I Nematode 24 hour Acute test 

:est No: 03-9544-7078 

Start Date: 23 Jan-06 01 :30 PM 

Ending Date: 24 Jan-06 11 :30 AM 
Setup Date: 23 Jan-06 01 :30 PM 

Sample No: 13-1507-4495 

Sample Date: 23 Jan-06 

Receive Date: 26 Jan-06 02:55 PM 

Sample Age: 14h 

Comments: as CuS04x5H20 

Point Estimate Summary 

Analysis Endpoint 

07-3093-8444 % Survival 

% Survival Summary 

Conc-mg/L Control Type Reps 

0 Dilution Waler 3 

10 3 

50 3 

100 3 

250 3 

% Survival Detail 

Conc-mg/L Control Type Rep 1 

0 DlluUon Water 1.00000 

. 0 1.00000 

50 0.60000 

100 0.60000 

250 0.00000 

000-092-101-1 

Test Type: Nematode Survival 

Protocol: ASTM E2172-01 (2001) 

Dil Water: 

Brine: 

Material: Copper 

Code: 1B033-08 

Source: Reference Toxlcanl 

Station: 

% Effect Conc-mg/L 95%LCL 

50 98.16186 67.39882 

Mean Minimum Maximum SE 
0.96667 0.90000 1.00000 0.03333 

1.00000 1.00000 1.00000 0.00000 

0.63333 0.60000 0.70000 0.03333 

0.56667 · 0.50000 0.60000 0.03333 

0.20000 0.00000 0.40000 0.11547 

Rep2 Rep3 
0.90000 1.00000 

1.00000 1.00000 

0.60000 0.70000 

0.60000 0.50000 

0.40000 0.20000 

CETIS.,.. v1.1.1 revC 

Report Date: 

Test Link: 

Duration: 22h 

Page 1 of 1 

26 Jan-06 2:57 PM 

18-9490-9699/rcea005 

CH2M Hill I 
Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95°/4 UCL Method 

142.9662 Trimmed Speannan-Karber 

SD CV 
0.05774 5.97% 

0.00000 0.00% 

0.05774 9.12% 

0.05774 10.19% 

0.20000 100.00 

Analyst: '.)>--
-36-
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Spearman-Karber: 

CETIS Analysis Detail 
Report Date: 

Analysis: 

I Nematode 24 hour Acute test 

.indpoint Analysis Type Sample Link Control Link Date Analyzed 

% Survival Trimmed Spearman-Karber 18-9490-9699 18-9490-9699 26 Jan-06 2:57 PM 

Spearman-Karber Options Point Estimates 

Threshold Option Lower Threshold Trim µ CJ EC50/LC50 95%LCL 

Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 

Data Summary Calculated Variate(A/8) 

Cone-mg/ Control Type Count Mean Minimum Maximum SE SD A B 

0 Dilution Water 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30 

10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30 

50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30 

100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30 

250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30 

Graphics 

1.00) 

0.'»' 

0.90 

0.71> 

I G.61> 

:, 0.50-Ill -,. 
0.40-

0.30-

0.20-

0.10-

0.00 
0 50 JOO 150 200 250 300 

Conc-mg/L 

000-092-101-1 CETIS™ v1 .1.1 revC Analyst: ~ 

Page 1 of 1 

26 Jan-06 2:57 PM 

07-3093-8444/rcea005 

CH2M Hill I 
Version 

CETISv1 .1.1 

95°k UCL 

142.96620 

-37-
Approval: __ _ 



APPENDIXC 
CHAIN OF CUSTODY 

-38-



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 \Pai:c 1 or l 

Collector Comoanv Contact Tclcohonc No. Proicct Coordinator 
SL Data Turnaround 

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

Prolect Dcsienation Samoliae Location SAFNo. Air Quality u 45 Days 
100 & 300 Arca Component of the RC BRA • Incremental So 600-131 RC.OSI 

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

Shiooed To Off site Prooert\' No. Bill ofLadine/Air Bill No. 
CH2MHILL A06015I - - ~----------··------ - - ... - -·- - - .. . .. ------ ··· --------· ·- -- - .. , .-·-··-· ---··· 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling aod/or Storage 
I 1 

NONE No. of Containcr(s) 

Volume 
1000g MICOf 'j, I 

l5 t..;occ1 u.ls lc 
Sec ilcm (1) in So~,-

Spcciol Toxicity 

SAMPLE ANALYSIS 
lnan&cliom. ASTM li196l; 

Soll Ncnwodc 
To.Qc-i&y 

OS LilC.-
ASTM El172 

rl-1-
Sample No. Matrix• Sample Da!e Sample Ti.me ~r~r-:~t:!ii~ ~].~,~~~~~~ ~~:~Pi<'~@ i~~~~:~l~ f:~!~~:~!kfa ~!:{~~~~t~;r~ ~J.?~;:::.:/~/; ;;{~.i~-!•_.: :~. i:::: -~ .: ~:f~/{~.(.~;~ ·;;: ~~~i/~::ur~}/~ 

~ :J'\ 0Pt-J4 SOIL /0-31-O~ t 530 X X 
.:11-eew&- SOIL 

~ SOIL 

~rn~s~~~ SOIL 

'J~ SOIL 

CJ{AIN QF PO~ESSJON Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

· J8y,,n-r>f Frof/,,, Date/Time Received By/Stoml In Inle/Time s-soil 

1 ./'~ A- ll-l-o5elbel .~:LA L I/-/-" S' ID:. ~ ... : (I) Particle Size (Dry Sieve)· 0422; Moistwe Content - D2216; TOC • 9060; pH (Soil) · 9045; SE-Sadi-.1 
Nitrogen by !Geldahl • 351.2; Ammonia • 3S0.3; IC Anions - )00.0; Percent Solids 

Reli11q11isbcd By/Removed From Date/Time Received By/~loRd In Daiefrimc 
SO•SolW 
Slo&lodp 

6,o~ r..O -= BISI./~ -o/ W•W;Hcr 
o-o.i 

Relinquished By/Removed From D:ltc/Timc R£ceived By/Sund In Dawrime A•/.U 
DS•Drll11SolidJ 
Dt,.DNml.lqulo 

Relinquished By/Removed From Datc/Timc Rcc:ci.cd By/Slorcd In Cale/Time T•n..ic 
wt-w-.,. 
i,.u..,w 

Reli.oqllishcd By/Rcll'Dvcd From Date/Time Rcceiffll By/Slorcd In Date/Time 
V•Vqclllien 

X-Odia 

Relinquished By/Rc1110vcd From Date/Time Rccei..:d By/Stomi In Dale/Time 

LABORATORY Received By Ti~c Date/Tim: 
SECTION 

I FINAL SAMPLE Disposal Mclhad Disposed By Dale/Time 

C t>!ltsPOSITION 

Bt-n-EE-011 (08/29/2005) 



Washio2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 Pase . 1 of 1 

!Collector Comoanv Contacl Telcobonc No. Proicct Coordinator 
Price Code SL Data Turnaround 

LCOLLOM JOAN KESSNER 375-4688 KESSNER,JH 

Proiect Dcsienation SamolinE Location SAFNo. Air Quality l7 45Days 
100 &. 300 Arca Component of the RCBRA- lncrcmental So PIT23 RC-OSI 

Ice Chest No. Field LoEbook No. I COA Mclhod of Shipment 
EL-1596 BESRAS6520 

ShloucdTo OJTsitc Properrv No. Bill of Ladine/Air Bill No. 
CH2MHILL A06015I -·---->-·---- -·· --------····- - - ·------ -- --- - ----- -- -- ....... ·--- · --- --··----- ------·-

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Nor,c None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
I I 

NONE No. of Container(s) .A" -
Volume 

1000g • OOllf"" Z/-y .,? 

l(ooo q \\'lb 
Sec .... (I) iA Sal Pluil 

Spcclol ToJ<ici;y 

SAMPLE ANALYSIS 
lnstNClians. ASTMli1!16l; 

So~Ncm11ode 
Toxicity I ASTMElln 

Sample No. Matrix• Sample Date Sample Time ~~~~:!~ •'ll,""'lf~ :,tC"I 1·.d;jl~ W•;;;i,! ·IJ,• i.:. .,, ~I': 
·~•&'~~-i:Ml!li: ~;:i;(iill ~~lll~~ ~i~ i~1 ~t11~J~2~lf-l :t~:(it~(~~ ~i~;~tt~t~ ;J~t~~-J;:t~) ~I~tlt!tg; 

J10DV4 SOIL II -'6-o S 1/,.\00 I I -r 
J10DV5 SOIL 

J10DV6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

CHAIN OF POSSESSION Sign/Print Na me.\ SPECIAL INSTRUCTIONS MatriK • 

R~a'"5hed ~»val From ' D1WTimc 
~By(St:;?. 

Date/Time This ch&i• of cuslody ronn· documenls lhc tnnsrcr of bulk field collcclcd soils 10 the CH2M Hm 
S•Soll 

L,,,,, ~T,111/14... 11-'i-O S ~ 1, '.a:> ~L ./- 11~ 9-v >,,. /.t;:-'l, Coivallis laboratory lbr incn:mcnla I prcp:ir:ulon and aliquo14 sa-sm ..... 

Rclinquisb"ed By/Rcirovcd F~,I ' Dalcffimc Rccc:iYcd B~red In 14tc!Timc --(I) Pai licle Size {Dry Sieve) - 0422; Moisture Con1en1 - 022 I 6; TOC - 9060; pH (Soil) • 904S; Sl-sJodF 

Nitrogen by Kjeldabl • 351..l; Ammonia - 350.3; IC Anions - 300.0; Percent Solids W•Wau:s ., )... °t 
0-oil 

Relinquished By/Remowed F1t1n1 Dale/Time Received By(Slored In Date/Time A•Ar 

\ \ \ \0 \05 OS-O....Sollu 

~r -~~ - OL•Dna,_.ob 

Reiinquished By/Removed From Dale/Time Received By(Ston:d In Date/Time f'<,'-1 p vJ,2,L T-Ti-
\Ill-Wipe 

~& ~~id 

Relinquished By/Removed F1t1m DaldTime Dalc/Tinic 
. V•V--

Rccci'ffll ByfSIOn:d In 
f.:>, ·o~ j;() ::. BIS-'/;,. -o ').. x-o .... 

Relinquished By/Ren1>vcd From Date/Tin-= Received By/Ston:d In Date/Time 

LABORATORY Rcc:cived By Ti~e Datctrin,e 
SECTION 

1FllllAL SAMPLE Disposal Method Disposed By Da1c/l'imc 

~POSITION 

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



Wnshinfton Closure Hanford CHAIN OF°CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 I r . i:e 1 or 1 

Collccto,· Con111~11v Contact Tclcnllonc No. Proicct Coonliu:itor 
SL Dalo T11rn:1rouud L. COLI.OM JOAN KESSNER 375-46S8 KESSNER.JH P1·icc Code 

Proicct Desi!in:1tio11 Snmnlhui Loc:ntion SAFl'io. Air Quality 45 Days 
I 00 & 300 Arca C'omponcnl or the RC'nRA - lncn:mcmal So Upl:ind Backlill Elevoled-100-F-2 RC-OSI 

Ice Chest Nu. Field L~book No. I CO.-\ Mttho<l of Shinmenl 
EL-1596 BESRAS6520 

Shinned To OCfsite Pronertv No. Dill of Ladin2'Air Uill No. 
CH2MHII.I . A060151 . . .. . . . . . . 

POSSIBLE SAMPLE IIA7.ARDSIJU1: l\1ARh:S 

Po1e111inll;- Hntfioflctii-<·. Nowt r,;~.,. 
Preservation 

Type of Contnincr 
GIP PiG 

Specinl Handling an<l/or Storage 
NONE No. of Containcr(s) 

l I 

Volume 
1000g 'iocPj 

See i1cn1 Cl) in So~ Pion& 
Special To,kity 

SAMl'I.E ANALYSIS 
Jns&n,ctians. ASTM E196J: 

Soil Ncm:uock 
To~ici1)" 

ASTM c2l72 

Sample No. Mnlrix • S:iniplc D:itc Sample Time = • :.- -);\ ':Fi : ··,.-.:_.:Ji} =~{.:~~:..}! ~!,~--.:.:-.. ~:-:,·-~lA~=~t?-:.: .. !:: .{ ... ~:}}::.-~ ' 
., ... _~• ·: S-:, : 

' •: ,:- .: . .. ... ,·- .., . 

J10DT8 I SOIL _J_l_}Jjjp 5 11 'z t _I I 
·-

CHAIN OF POSSESSION J lgn/Print Names ~ SPECIAL INSTRUCTIONS Mn1.rix • 

Rc'?ir/ D.Yhlcn-,;~~ D•Wrin>: ( J:;; ~tffi'iJdf/0,1 YYJZ/l/J~V I I /;5/c, 
. . 

S•Soll 

•-nl ~'/.1 - ~l Particle Size (Dry Sie,,:) • Dt22: Moismrc Conlenl • D12 I 6: TOC • 9060: pH (Soil) . 90-15: SE•W.. ... 
rogcn by Kjcldahl - JS 1.2; Aint11011ia • lS0.J: IC Anion,. 300.0 ; Pcrcenl Solid., $0.,.Sotill R•~t~••~· ,1n l)atdfin>: Reech.¢ ByfSwn:d In •• DalVTimc ' J /.l 

I B(o~ Il) -=- fb/S"'r~-03 
Sl•S111dF 

a.. e. , ' :.o. ~r \\"•W.M4T 

O•Ot1 

Relinquished OylRcmo•'Cd l'n1111 Da1cfl"111>: Receivrd 8)1"S1orcd In DotcfTiuie A•Air 
OS-0-, Sol.ts 

I 
Ol.•Onon,.._, 

Rclinq11ishcd Uy/Rcn,o,'CLl l' rom D•lcfTimc Received By!Storcd In Datc!Timc T•Tbnt 
\\"l•\\'ip,t 
1.•W4.U 

Oatc.'l'iu1e Oa.lclTimc 
V•VCSfl:W• 

Relinquished By/Ren,:l\'Cll Fmm RecciYC:d ByfSion:d In x-oo .... 

Relinquished Uy/RenriveLI l'rom Di\tcffi111c: Roceh·cd By/SlOl'C<I In DotcfTin>: 

LABORATORY Rcceh-w fly Tille n.1crri""' 
S~J:'.TION 

FlN~SAMPl.f. l>istll':c:>l Mc1hud Disposed By IJ01c/Tin,c, 

DI J°SITION 

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



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 ,P~i:• l or · 1 

Collector 
L. COLLOM 

IProiect Dcsienntion 

Comoanv Contact 
JOAN KESSNER 

SamolinR Location 

Tclcohone No. 
375-4688 

lOO & 300 Arca Component of the RCBRA • lncrcmemal So Upland Native Reference-Central Pla1eau 

Ice Chest No. 

Shioocd To 
CH2MHILl. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 

Special Handling imd/or Stora~c 
NONE 

Field Loebook No. 
EL-1596 

orrsite Prooertv No. 
A0601Sl . - . --. . .. . ··-· . . ..... 

Preservation 

Type of Container 

No, ofContalner(s) 

Volume 

SAMPLE ANALYSIS 

S.implc No. Matrix• 3ample Date Sample Time 

J10DV2 SOIL 11-l'S.-OS '1-0: 0 0 

I 
. . . . . 

II/one 

'J/P 

I 

1000g 

Sec itcm(t) in 
Sf.'CCal 

IR11rvcciou. 

I 

COA 
BESRAS6520 

. . .. 

None 

PIG 

I 

£io«:, 
So~Pbnl 
TcKicily 

AS1M E196J; 
so11Nc .... 1odc 

TOAici1y 
ASTM E'.1172 

Proicct Coordinator 
KESSNER;JH 

SAFNo. 
RC-05\ 

Method ofShiomcnt 

Price Code 8L 

Air Quality 

Bill or Ladinl!/Alr Uill No. 

~ .. - -

Data Turnaround 

45 Days 

I · - •: • - : ;t~• 
:·, .. :. .__,_ :: ··:-·. .. , 

CHAIN OF POSSESSJO~. _ , ,. , Sign/Print Names SPECIAL INSTRUCTIONS 
tR:--e::-linq-uis:-:hc:--:-d-:B-y/R=-cmo-vc-d-:--::Fro_m_L..,:79,-:M-t:t:.~ /),11!.l;Z..,. ,~, lffle'~\;,~• .;-t-,,t~,:::-Rcc=ei::-:vc:':d:-;B:::-y/S(o::;::--:red::-:;-;ln=-_-_-_-_-_-_-_-:_-_-_-_-_-;Da~:ICITf:i"'-m-c:.e-_-_---f nus chlin or custody ronn docwneals the ~(l:r of bulk field collcc1cd soils 10 lhc CH2M Hill 

r., \ L 1' ~ • · IL\ 3 cJ A ,...-, - - CoMillis laboratory fbr incrcn,cntal prcpaialion and aliquoling. 
C- t ?_r,, " T.k ~ ,n .M /" , _t_V ,..._-

Maui:--• 

s..s.;1 
SE•s.i"J11a • 

SO•SolNI 
Sl•Sluq< 
W•Walft' 

(e1.i,q~ !\,IRclJO~d From ll J . DalCITin1e R~ytql}yl_jiJ2Je4-'_i , //1, t,?~# /'l ~>::J":'f L 
I 

I _ !}.i ""iclc Size (Dry Sieve) - 0422; Moislwe Conlcnl . D2216; TOC. 9060: pH (Soil) - 9045: 

1-7"""-....:: )~l.rL.:il""',. ,.,=,.nr.A-C..,__T..i.i,.q..1-,-c."h+_.J.1.l....,-...l~~'-"~--o=-:,~f£;.4·v ~llH/'?1..f-;..a,::'M~~f~Il·:.· ~ ''!.. ,, /VV=~'U:i......Jl-..!.. ,1/..u./lA.t='.£' I J..:..!.Tl_,._lt~t~"/,:.J.¼~~ iW'" by ~cldahl . 351.2; An•nonia . JSO.l: IC Anions. 300.0: Perccm Solids 

Relinquism:d By/Rcnmvcd From \)' D•1e/Timc Recci-6{1 By/S10red In D11c/Time / '/: 3
1 

Relinquished By/Renmved From 

Relinquished By/Rcnm,..,d From 

Relinquished By/Rcnmv.:d Fron, 

LABORATORY Rcceh'Cd Ry 
SECTION 

FIN,tL SAMPLE Disposal Method 
_2Is:!JOSITION 

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

Dale/Tin,c 

DaJC/Timc 

D•le/Tin,c 

Received By/S10rcd In DalCITimc 

Received By/S1orcd 111 Date/Time 

Received By/SIOred In O.Je/Timc 

Tille 

Bt'o~ J:O -=- /bl-S-'{;). -o'/-

D~1c/Tin1e 

Disposed By D01c:ffimc 

O,,Oij 

A-Air 
DS•Dn• Soli,, 
DL-DnoL;.,;,s, 
T•Tiulc 
~•t•Wlpc 
L-1..iq,rid 
V•Vq~ 
X-Olh<r 



I Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-12 ll'•ge l of 1 
'collector 
j L. COLLOM 

Comoanv Contact 
JOAN KESSNER 

Snmnline Locntioa 

Tclcnhonc No. 
375-4688 

IProiccr Dcsienuion 
I 00 & 300 Arca Component or 1hc RCO RA • Incremental So Upland Backfill Low• I 16-DR-1&2 

iJcc Chest No. 

Shioncd To 
CH2Ml·III. L 

POSSIIlLE SAMPLE HAZARDS/REMARKS 

NONc 

Special H:mdling and/or Storage 
NONE 

Field Loebook No. 
EL-1596 

Offsite Proucrtv No. 
A060151 

Preservation 

Type of Conts:lner 

No. or Cont:liner(s) 

Volume 

SAMPLE ANAL VSIS 

San,plc No. Matri,c • Sample Date 

J10OV1 SOIL n-l5-b_$ 

I COA 
BESRAS6S20 

G/P 

See ilan(I ) in 
Spcciol 

lnstnact.iona. 

PIG 

Soa Pl.,,. 
Toxi<ily 

ASTM lll96.l: 
Soil N<motodc 

TOlllcity 
AST:-.1 Ei11? 

Proicet Coordinator 
KESSNER.JH 

SAF No. 
RC-OSI 

Method ofShinmcnt 

Pl"ic<!Codc SL 

Air Quality 

Bill of l..ndine/Air Bill No. 

Dntn Turnu.round 

45 Days 

. . . ..... ·• 

CHATN OF POSSESSION rt '- c f Sic:n/Priat 1'am<!s SPECIAL INSTRUCTIONS 
t-R-, -~,--,u-is_li't:_d_B_y/_l_tc_r_~vc_d_F--ro-n-,-l'-,...-,rl~-L,-t,~!r,~~,}(-o:-l-,U,,.,<-f'",-H.,--.....-R-cc_c_h_'C;::.d_B_y/S_

7
_loml __ ln _______ O_•_l_etT-in_u:_°' __ ---I This ch:lin or cuslOdy (onn doc:umcnts lh< trauslcrofbull.: ncld collected soils lo 1be CH2M Hill 

,- L ,..,..... ..,...._ ,- I '2. c) -" • ¥1-- ,,.. :::, C'o!VollliS 1Abor.11ory for inc:rnnem•I preporation •nd oliquo1in1, 
I'- I? ,d ll. IJ • ~• • _;, F ! fl ,--- / r 

M:itrix • 

S-s.il 
S'l•Sdi1M111 

SO•s.l_, 
Sl•Sl..acr ~quis~~d/~~"Rr{,.,1~ F7,";''",,,:) O;a

1
ice\/f-in\~. ,...,-C iR~ fl,yJ~jl., J //1/7?. i,,/1/PW}j}r;, I iL. 1 1 (l) P•nicleSizc(OrySic,..,) . 0•22: Moisn.-., Con1c11t - 02216: TOC -0060: pH (Soil)• 'IOIS : 

7',...,., .,, n >-¥ I f :}-) V v:::> :/ff// J.IU'Jf!~ /£{/{/ f// {_f/ZIL( IT( ti Ni1roacn by Kjeld•hl . 351.1; A1m1oni•. 350.J : re Anions . 300.0: Pcrcc:111 Solids 
t--Rclif-c-:,il

4
iq..,!Jil11f· :f~'D"Dll:-yi-fR~c,-,:..10-vc_d_l'..J•ro'n-'l,~.l-,fF--I--O-•Lu:..:.·rr-iu:..,c:~---l"R""•s.•.,At"'· 'J!l=l,di....D.=y/;.)S .. 10~re~'a1t-, --=-..:.+:::.;:.~-+-.-Oa-=1""'e/T~,::..n_ie.:./..!/..!7-,,..tp,....;_¥1r-C+-

Relinquished Oy(Rcmovcd Frum 

Rclinqwslu:d 13yiRcn1>vcd l'ron, 

Rclinquishc<.I By1Rci11>1~ From 

LAUORA TORY Received Dy 
SECTION 

FINAL SAMPLE Dispo$~I Method 

OlSfOSITION - ' -BHl-afl011 (08/29/2005) 
I I 

D01c/fi1nc 

D01c/Timc 

(/ /q:J I 
RccciYlld By/S1ond In D•tclTime 

Rcccivcl1 By/SIORd lu Da1efTi<ne 

Recch'Cd By/S1on:d In D:lle/Timc 

Tille DalcfTinlC 

Oispol<'d By O>tc/Time 

W •Wal.ff 
0-0il 
A• AA 
OS•Dr.unUiu 
Dl •Dn1Ht l.Jqt.WJ 
T•l"itt11c­
Wl•\\'i,c 
L•Li...-41 
v-v,.., ..... 
X-othcr 



Washinfton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 

!Collector 
l..COLLOM 

Proiccl Desil!nation 

eo·monnv Cootact 
JOAN KESSNER 

Samollne Loc1tio11 

Tckohone No. 
375-4688 

100 & 300 Arca Component or the RC'ORA • lm:rcmcntol So Upl11nd N111ivc Elcv111cd-JA Jones 

lee Chest No. 

Shinned To 
CH2MHIU. 

POSSIBLE SAMPLE HA7..ARDS/RF.MARKS 

NONE 

Special Handling and/or Storage 

NONE 

Field Loebook No. 
EL-1596 

Offsite Pronutv No. 
A060151 

Prescrntlon 

Type of Container 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Dll1e Sample Time 

11\\ta\oc ts:,, 1------------4--------1~.i..1,~L.,1,.:.. . ..;;;1--..j._, 
J10DV3 SOIL 

l COA 
BESRAS6520 

None Nont 

GIP PIG 

I I 

1000g 
'tO~'J 

Sec ilnn(I) in So~ Plon1 
Spcciol To.vcily 

lannlCC.ionr. ASTM E196J, 
So~ Ncma1odc 

Toxici1y 
ASTM El172 

' 

Proiect Coordinator 
KESSNER,JH 

SAFNo. 
RC-OSI 

Method of Shinment 

Price Code SL 

Air Quality : I 

Bill of Ladine/Air Bill No. 

l'•g• l or L 

DntA Turnnround 

45 Days 

CHAIN OF POSSESSION Slgntrrlnt Namn SPECIAL INSTRUCTIONS 
~RJ,l,~••JII.;' ~1ui;fhc;;d88tRilR~~;;~fro~m:----:ro;;;.;1cm~,ri•n~ .. ;-r tldd'~-<P~~R~cc~•·~·vc~dLlD~IY~I/S[i;=i,u--;;::==-;;= ..... 7 1,-,;q-::-~S,~-· ... mi ... ;;:-.. ---7 This chain or cuslody ron11 documcms !he trans(cr ofbult field collected soils to ,tu: CH2M Hi!l 
'?'U 'A .. 1 a v1 ~J/lLJ( • , ' '\ 11 c; / V Corvallis labonlory ror incrcmemal prq,Dntion and aliquoting. 

Matrix.• 

S-S.l 
SE•.SC.nlCII 

S0-$<1• 
si-si..i., Rili.nq11""'d BJ'Rc'J'O,vcd~ v I 

D~\n:c I l'I Receive~ 1}¥/SIRfC'!,ln ✓ / Daldfime (1) Paniclc Size (Dry Sieve) - 0422; Moisture Co111cn1 • D2216; TOC - 9060; pH (Soil)· 9045; 

µJ.;.--c;;..u. II ..1,l.~(.::.ln~P:..,4...: 1"1Jj__l1.:s:;;.,1,'l'~ '~{l:..!.r_:l~ ·~,U12~1M~..i\\t~).'......,;./Y~ ~~12~:'.'.! j,£:;l..~~~ ..... ~;.....,__==--L,ll-c·~IJ~-o:::.<..:.~L.! /O::,:·:.:.'l..!.)_J Nill'OJleA by Kjelclahl. JSI .2; Ammonia - JS0.3; IC Aniollli. JQO.O; PerceQt Solids 

Relinquished By/RcmoYCd Fron, • ~ DalCITimc Received By/SIO In Dale/Time [)I b ~ rD ':;: ~/ 6-'/ a -0 CA. 

Relinquished By/Removed fmm 

Relinquished By/RcmoYCd fmm 

Relinquished Uy/Removed Fmm 

LABORATORY 
SECTION 

~~LSAMPLF. 
~POSITION 

Rccci>.:d By 

Ois1>osal Mc1hod 

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

Da1c/Tin,c Received By/SIOl'Cd In Date/Time 

Dalcfrin,c Received Oy/S1orcd In Da1c/Ti111c 

Received By/Ston:d In Detc/Time 

Title 

Disposed By 

Oolc/Tinx: 

0~1c/Timc 

W• .. ')IIICI' 

0-0il ,...,,., 
OS-Ona• , Solicit 
DL•°"'"' up_,. 
T•Ti.ac 
wa-wipc 
L•~•• 
V•Vcps.ail11 

x-ou.cr 



f 2g7 
Wasbin2tun Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-11 I Page l or ! 

Collector Comnanv Contact Tclcohonc No. Proieel Coordinator 
Data Turnaround L. COLLOM JOAN KESSNER 375-4688 KESSNER, Jii Price Code SL 

Proicct Dcsienarion Samoline Location SAFNo. Air Quality i 45 Days 
LOO & 300 Arca Component of the RCBRA • Incremental So Rij):lrian Elevated-Site #3 Upriver 100-D RC-051 ' 

Ice Chcsr No. Field Loe:book No. I COA Method ofShloment 
EL-1596 BESRAS6520 

ShioocdTo Offiite Prootrtv No. Bill of Ladiae/Air Dill No. 
CH2MHILL A06015I -----·- - . ··-- ·-- -- ·-· -· .. --·----· -- ·-. - ·-- --· . ···- -. - - -· - .. .. . - ·· ---- - - - ··-· ·- -- -··-- ----- -- · - - .. -· .. .. .. --- --- . -- -- --. -- ... ·•-· -· · --- -- ·- --.--- --·- - - -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

No. of Containcr(s) 
I I 

NONE 

Volume 
1000g -~ ~, 

'-tcoc7 ll- 2- 1' P5 
Sec ilcm (I) it• Soi Pia,,c 

Spccill Toxicity 

SAMPLE ANALYSIS 
IM\NClioM, AS.TM El;l6l; 

Soil Nffllll1ode 
To»l:d7 

ASTM E1172 

Sample No. Matrix• Samplr- Date Sample Time 11~?/ .. { ')~;:l' ·:=~f:!}~~;•::~:~1.~r~ t-t:·!:~!ii:~t ;;"~/~~=?~~::/ .. ·- ... ~.~~•-:;~1 :; ;.··> ·· ·. _. -:.y,;.: .·.··· :frr:trt; 2f~ft=,( ::}J{ ~~(~ I$§}¥t~ ·- ·-· ·.-·_: ·. ;: . 

J10DV0 SOIL H-1..\-C,S lC.~oo \ l - I 

CHAIN OF POSSESSION Sign/Print NarMS SPECIAL INSTRUCTIONS Matrix• 

Rcli,:shsd 8yfRcrr from IA~ IJ,tl j Reccij1 By/SIIIICd In DaldTimc -) This ehoin or cus10dy fem, documents the 11':lnsfcr of bulk field collcclCd soils to the CH2M Hill 
S-Soil 

E- l "2..4.J,p \ .el D ,O"_i{ -, 1-1' l,ir .A--,/ v-,-- CorvalUs labora1ory for inen:menral prcp;ra1ion ond aliquotiug. SE•.5a5i1rttM 

' ~s~•11J1nrd ~ V ' l ~.;1ime '1 ·. vO lifiJ;~1i'llltL ,, ~~-
S0-5ollll 

(1) Particle Size (D,y Sieve) • 0422: Mois1urcCon1e111- 02?16; TOC - 9060; pH (Soil) - 904~; S1-Slud .. 

n . f1A 11\J.h It l.1- us 1 '1uw 111J/l.l '11/1?jor Nilrog,:n by JCjcldahl - lSJ.2; Ammonia - 3S0.3; IC Anions - 300.0; Percent Solids W•Waur 
0-0,l 

1Rclinqufshed By/Rcmovea fm1fi I Datdtime Received '!J'5~ In / O)lc/Tirne 9"0/ ,..,.;, 

/b/.st-/,;>. - 07 DS-llnolSllm 

_P>tC)~ :CIJ - DL•DNnUcaiu 

Relinquished ByfRcmo¥Cd l'roni ~ldfimc Received By/Stored In Date/rime T•Tt..c 
Wf•Wipc 
L-Uq,aid. 

Dal.cfl'imc OGtc/l'ime 
V-YCl(UliM 

R•linquishcd ByfRcmoved l'ron, Received By/SIOA:d In X~lbc,-

Relinquished By/Removed From Dotcffirric Received By/St0rcd ln DolO'l'inic 

LABORATORY Received By Tille D01c/l'imc 

SECTION 

Fl~SAMPLE OispDSIII Method Disposed By D11c/Timc 

D OSITION 
..,, 

BHl•lf:E-0 '312912005) 



Washin2ton Closure Hanford 
Collector 

L.COLLOM 

Proicct Dcsienation 
I 00 &. 300 Arca Component of lhe RCBRA - Incremental So 

Ice Chest No. 

Shioocd To 
CH2MHILL 

- - - ---····· - -···· -·· · ·-·· · -· ···· - ---- -- --- -··- ---·· -···· 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Spedal Handling and/or Storage 
NON£ 

SAMPLE ANALYSIS 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Comoan\l Contact 

JOAN KESSNER 

Samoline Location 

Tclcohonc No. 
37S-4688 

Riparillll Low-Site# IO Downriver 100-D 

Field Lo2book No. 
EL-1596 I COA 

BESRAS6520 

Prolcct Coordinator 
KESSNER, JH 

SAFNo. 
RC-0S t 

Method ofShinmcnt 

t>~f'-17 
RC-051-20 

Price Code SL 

Air Quality l .! 

OITsitc Proocrt\l No. Bill of Ladine/Air Bill No. 
A060151 

Prcscrva lion 

Type of Container 

No. ofContaincr(s) 

Volume 

None 

GIP 

I 

1000g 

Sc<i1c:m (I) in 
Special 

lmlrutliom. 
i.,, 

i.-ili:, 0°' ,v'V 

None 

PIG 

I 

4000g 

So~Plonl 
To»cky 

ASTM E196J, 
Soil Nell'IOlodc 

To><ic;,y 
ASTMEl112 

Sample No. Marrix • SampleD:.te Sample Time 

J1CLJ5 SOIL '''-'-• -
I V" \ l \ 

//,., :it:-} 

E ) 17 ,) 

I P~ge l or ! 

Data Turnaround 

45 Days 

-1 

CHAIN OF POSSESSION • 1 1 I ~ ~ Sign/Print Names SPECIAL INSTRUCTIONS 
t-~- li!11q-ui-sh_cd_8_y~-t1ffl1D_ved_F_m_,{i.:.7"'r-rttt.,., L,r\=lffli*it-i1,cirl--ime_':J..,,.Vf::Ttt...--1.,. ~=-r;-ReceRece-~i-=,d'-B-y/S-10-~~-~1--,-----0.-,-erf-ime-----1 This chain of custody for.n doc;umenlS the 1111nsCc:r or bulk field collcclcd soils 10 1he CH2M Hill 

~t~Q· •~-~"~,:!:!:f,i,::!j)J,:.!,l_~...J~ ~~:!!:,,,lr!,__.,!l.!\_-~Z:::.'~lh~ Q~J :SL~!,#:..:::! ~:::'!:U #!!/!LJ~~~-L.·-'-;!:•JJ--u~..:___{./i/c..-::::>-::iY-c:·:..!''...:f'~/Uite,f..,-::.,·::.).:J.Jf ..Corvallis l•bonuoty Cor incn:mcn1al prcpanlion •nd •liquoting. 

Matrix• 

$•Soil 
S£-.lall11n1 
SO•Soli, 
Sl•SW,C 
W•Yl•ld 

RclinqiGshcd By/Rcn>e>vcd Fm~' Oalll/Timc Received B/sto,ed In Oatc/linic 

t---------------------1-------------------1 
Relinquished By/Rcn'llvcd Front 

Relinquished Oy(Rcn'lt>vcd From 

Relinquished By/Reirovcd From 

Rclinquishtd Dy/Rcn'llvcd From 

LABORATORY Received By 

SECTION 

FINjA.L SAMPLE. DiSJ)Clsal Method 

DGPOSITION 

BHI-EE-0 3/29/2005) 

O,le/Tin,c 

D•u:ll'imc 

D:ilc/Tin,c 

Received By/Slorcd In Date/Time 

Received By/Sund In O:uc/Time 

Received By/SIOml In Oa1c/Timc 

Received By/Stored In Date/rime 

Tille 

(I) Particle Size (Ory Sieve) • 0422; Moislwe Content • 02216; TOC - 9060: pH (Soil). 9045: 
Niirogen by Kjeld:lhl ~ JSl .2; Ammonia- 350.3; IC Anions- 300.0: Pcn:en1 Solids 

o~u:rrimc 

Disposed By Dale/Tinic 

0-0.l 
A•/oJr 
OS,,Dn,aW.. 

DL-0.-L ... W, 
T•Tiaac 
Wl•Wipc 
L•~• iill 
V•Vqctaif.;. 
x-ooa.. 



WashiDtlOR Closure Hanford 
ICollcctor 

LCOLLOM 

Proiccr D~ienation 
100 & 300 Arc:i. Component of the RCBRA - lncrcment1ll So 

Ice Chest No. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Comoanv Contact 

JOAN KESSNER 

Samollne Location 

Telcobonc No. 
375_-4688 

Riparian Reference-Site #13 Vcmit:i. Bridge 

Field Loebook No. l COA 
EL-1596 BESRAS65i0 

Proiecl Coordinator 
KESSNER, JH 

SAFNo. 
RC-051 

Method of Shipment 

RC-051-6 

Price Cotlc 8L 

Air Quality [ ·_7 

ShioncdTo 
CH2MHJLl. 

Offsite Proocrtv No. Bill ofLadine/Air Bill No. 

POSSlBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
NONE 

A060151 

Preservation 

Type of Container 

No. of Contalncr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix • Sample Date 

J10DT9 SOIL 

None None 

GIP PIG 
/ 

t I 
IQ 1" /!0 

1000g ~ \').,,CV Lo.foe-~, 
Sec Utm (I) in So~ Pli:nl 

Spociol Toxlcily 
hctNClions. ASTME196l: 

Soil Na,-tadc 
To.acily 

ASTMEll7l 

,__ __ CH_A_IN_O_F_P_O_SS_ES_S_JO_N __________ Si.;:;g_nl_P_ri_n_t N_a_mu __________ ----1 SPECIAL INSTRUCTIONS 
R:!.~"is,!d~1R•~.l]d fronl '-T;. ,.. ~~•; ('J' R,ccei?vcd ~!~Jorcd {n

1 
'\ \ Datcll"imc °'" This chain of eus1ody fonn dOcumcnts tlle tr.uafer of bulk field collecled soils to Ilic CH2M Hill 

~ l ~~ fl\ 1 "--~ r-"'-' 1 ;-\- VV'- tt-,1 ------;:;, Cotv.1llis laboratory for incremental prcpar:ition and aliquo1ing. 

!!,.eli]!quishcd B~jm>ved From rfatc,/fimc Rcc:eivcd ~ion:d In ../ Datc/I'irnc (I) Pa, ticlc Size (Dry Sieve) - 0422; Moisture Content - D2216; TOC - 9060; pH (Soil) -_9045; 

,'-I c.,z:Q~A::!:::!l::~::::ll\JL.:utJul~.-!:LV'::l---'~•m-1-_,~~:J.l'..!!j"'r.J../'..!:."~5uf~~:.:l~a>,.....::'.:·.4"~ /. . ...:'.L L,~.,,t;:,·L-,~~-u_./4~~ --I.'~~::::· ::::::.__,a.:::::_-.::~:.:.:-<>::.•:.-..t.A::.!~~- ~rrogen by Kjeldahl - 351.2; Almlonia - lS0.3: IC Anions - 300.0; Pen:Cl'II Solids ,... . I-:, 
Reli~uishcd By/Reltl)v,:d from 

11 
' DawTfme Recejv,:d By/Sllfid 1ri' Date/Time 

Rel inq11ishcd By/Reltl)ved From Date/Time Received By/Slored In Dale/Time 

Relinquished By/Removed From D:lte/Tirne Rcc:cived By/Slllml In Dale/Time 

Relinquished 13y/Rerrov.:d from Da1e/Time Received By/Slored In Daldl'ime 

EZ 

DDta Turnaround 

45 Days 

- I 

Matrix• 

S-:s,,11 
S£•Salifflc-t 
SO-SOiid s,-s­
V/•W•tcr 
o-o;1 
A.•Air 
DS•Dnmo Sollds 
01.•Dna L•* 
T•Tu.,t 
\\'l•Wipe 
l •liqoid 
v-v,._i. 
X-o&lia 

LABORATORY 
SECTION 

Rceeived By Title Dau:ffimc 

Fll'\AL SAMPLE 
o.tiJ'OSITION 

D~alMcthod 

BHl-,EE-0 '3/29/2005) 

--------- -

Disposed By 



• • 
CH2M Hill 

Applied Sciences Laboraloly 

2300 ~ Wortu1 Elvd 

Corvolb. 00 

CH2MHILL 
Applied ScJencu bbomo,y 

February 6, 2006 

Washington Closure Hanford 

336761.AO.'ZZ 

RE: Laboratory Report for Washington Closure Hanford 
Applied Sciences Laboratory Reference No. E2897 

Joan Kessner/WCH: 

97330-3538 

P.O. Box426 

COllldlls. OR 

97339-0428 

Tel 541.752.4171 

Fox 541.752.0276 

On November 28, 2005, CH2M HILL Applied Sciences Laboratory received one sample 
with a request for analysis of selected parameters. All analyses were performed by CH2M 
HILL unless otherwise indicated below. 

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

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to 
serving your analytical needs again. If you should have any questions concerning the data, or 
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension 
3127. 

Sincerely, 

Elizabeth Tepper 
Analytical Manager 

Enclosures 
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CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. E2897 

Sample ID 
E289701 

Client Sample ID 
JI0LJ5 

Date 
Collected 
11/28/2005 

· Time 
Collected 

16:19 

-2-
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Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure the analyte in the san1ple. 

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

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

P The primary and confirmatioi:i 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 analytc 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 arc rejected due to serious deficiencies in the ability to analyze the 
sample and meet quahty control criteria. The presence or absence of the analytc cannot 
be verified. 

G:\REPORTS\CLP Dala Qualifiers.doc -4 -



AMMONIA 
METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: Washington Closure Hanford 

I. Holding Times: 
All acceptance criteria were met. 

n. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All aceeptance criteria were met. 

Batch No.: =E2=8=9....:..7 _______ _ 

Contract#.: 336761.AO.Z Z 

Prime Contractor.: ________ _ 

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

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

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

F. Analytical Exceptions: 
None. 

Ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

R,ported by. 12; odd) ¼ T ---!.('(/2 

Reviewed!ry, ~ 
Date:_t-~l_1 _9_{_cJ_h __ 

Date:---'-+J/~2.3_k'-"'-(p=---r1 

-6-



SAMPLE DATA 
SUMMARY 
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----------- --

CAS No. 

7664-41-7 

SDG No.: E2897 

Matrix: SOIL 

Analyte 

Ammonia-N 

ET06012l-17: 20-62897-lf 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.527 

PQL Result 

1.97 0.826 

Field Sample ID: 

J10LJ5 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E289701 

Date Received: 11/28/05 

Sample Analysis 
Q Units DF .Amount Method 

B mg/kg l 1.0555 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

11/29/05 

-8-



CAS No. 

7664-41-7 

SDG No.: E2897 

Matrix: SOIL 

Analyte 

Anmonia-N 

~60U3-17 •20 - E?U7- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 534 

PQL Result 

2. 00 1.09 

Field Sample ID: 

SB1-1129 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1129 

Date Received: / / 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E350 . 3 

FORM I GEN CHEM 

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

Date 
Analyzed 

11/29/05 

-9-



QC DATA 
SUMMARY 
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GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : E2897 

Analysis Method: E350.3 

Ins trwnen t Name: NONE 

Initial Cal i bration ID: 112905NH3 

Std Resp Std 

Analyte 1 1 2 

Ammonia-N 0 . 10 149 l.O 

BTO6011'-17 : 59-£28'7 -W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibrati on Date: 11/29/05 11 : 30 

Concentration Units: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 

95.l 10.0 39.9 100 -13 

FORM II GEN CHEM 

Std Resp 

7 7 



GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2897 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 112905NH3 

Analyte 

AJranonia-N 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: ~ 

Curve 

Type r Q 

LNR 0.9999 

l'!T060119-17159-82897-ll 
FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: E2897 

Analysis Method: E350.3 

Concentration Units:mg/L 

Second Source ID:ICV-1129 

Ammonia-N 

Comments: 

ET06012l-17 : 20-£2897-W 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: ~ 

Initial Calibration ID: 112905NH3 

Expected Found ID 

1 1.07 7.0 

FORM II-B GEN CHEM 

Q 

----------

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 



GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2897 

Analysis Method: E350.3 

Concentration Units:mg/L 

Analytical Lot ID: 112905NH3 

CCV #1 ID:CVl-1129 

Analyte Expected 

l\lnmonia-N 0.l 

COMMENTS: 

ET060119-l 7 , 59-£2897-W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: ~ 

Initial Calibration ID: 112905NH3 

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

Found ID Q Expected Found ID Q Expected 

0 . 0997 -0.3 l 0.989 -1.1 1 

FORM II-A GEN CHEM 

Found ID 

0.845 -15.5 

-14-
E350.3 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . : E2897 

Analysis Method: E350.3 

Concentration Units:mg/L 

Analytical Lot ID : 11290SNH3 

CCV #4 ID : CV4-1129 

Analyte Expected 

l'llrunonia-N 1 

. 

COMMENTS: 

&T060119-l 7 : 59- El897-W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID : 11290SNH3 

CCV #5 ID~ CCV #6 ID: 

Found \D Q Expected Found \D Q Expected 

0.807 - 19.3 

FORM II- A GEN CHEM 

Found \D 

-1 5-
E3~ . 3 

Q 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No . : E2897 

Analysis Method: E350.3 

Initial Cal ID: l12905NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-1129 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1129 

Date Analyzed: 11/29/05 

Time Analyzed: 1226 

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

04 

22 

BS1S1129 

J10I..J5 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET06D1:lJ-17 , 2D-828'7 - W 

LAB 
SAMPLE ID 

BS1Sl129 

E289701 

FORM III GEN CHEM 

DATE T_IME 
ANALYZED ANALYZED 

11/29/05 1222 

11/29/05 1401 

E350. 3 

-16-



14- WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No .: E2897 

Analysis Method: E350.3 

Instrument : NONE 

Analytical Lot ID: 1 12905NH3 

01 

02 

04 

06 

17 

22 
24 

25 

CVl-1129 

CV2-1129 

BS1S1129 

SBl - 1129 

CV3-1129 

Jl0LJ5 

CV4-1129 

ICV-1129 

COMMENTS : 

BT050121-17 : 20-1!2897-lf 

CLIENT 
SAMPLE ID 

. 

LAB 
SAMPLE ID 

CVl-1129 

CV2-1129 

BS1S1129 

SBl-1129 

CVJ - 1129 

E289701 

CV4-1129 

ICV- 1129 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

11/29/05 1218 

11/29/05 1218 

11/29/05 1222 

11/29/05 1226 

11/29/05 1328 

11/29/05 1401 

11/29/05 1424 

11/29/05 1130 

FORM XIV GEN CHEM E350 ;-Sl 7 -



• CH2MHILL 
~ - Applied S<ifffCIS laborllo,y 

01/19/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

£1'060/ /9-/7:S9-Ell97-W 

Amt. 

Spiked 

2 

MDL Study Report 

Replicates 

1 2 3 4 5 
2.18 1.70 1.73 l.70 1.73 

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

Instrument ID: NONE 

Concentration Units: mg[kg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

-18-



ANIONS BY METHOD EPA300.0 
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CASE NARRATIVE 
ANIONS 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Base/Command: Washington Closure 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: E=28=9'--'7 ___________ _ 

Contract#. : 334247.AO.ZZ 

Prime Contractor.: ___________ _ 

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

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

III. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M 
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data 
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified R~::'H l; Date __ ;z:._/_:5._/._"_6 ______ _ 

Reviewed by:_--===:>~> ,m;J~L_,,4'.=~~· +'.2~'.,h::;r.- ._, _.,~:....;::::,,.,--

AFCEEFORMI-1 -20-



SAMPLE DATA 
SUMMARY 
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CAS No . 

1 6887- 00 - 6 

16984-48-8 

14797-55-8 

14797-65-0 

1 4808-79-8 

SDG No . : E2897 

Matrix: SOIL 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

DK060:Z06 • 1:Z , ll - 11:2997 · W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0267 

0.0239 

0 . 0206 

0 . 0197 

0 . 0355 

PQL Result 

0.550 3.05 

0.550 0. 0985 

0.550 .3. 56 

0 . 550 0 . 164 

0.550 6 . 96 

F i eld Sample ID: 

J10LJ5 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: E289701 

Date Received: 11/28/05 

Sample Analysis 
Q Units OF Amount Method 

mg/kg 1 2 . 32 G E300.0A 

B mg/kg 1 2.32 G E300.0A 

mg/kg 1 2.32 G E300 . 0A 

B mg/kg 1 2.32 G E300.0A 

mg/kg 1 2.32 G E300 . 0A 

FORM I GEN CHEM 

Date 
Analyzed 

12/09/05 

12/09/05 

12/09/05 

12/09/05 

12/09/05 

-22-
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CAS No. 

16887 - 00-6 

16984-48-8 

14797-55-8 

14797 - 65 - 0 

14808- 79-8 

SDG No.: E2897 

Matrix: SOIL 

Analyte 

Chloride 

Fluoride 

Nitrate-N 
Nitrite-N 

Sulfate 

Dl!060206- 12 : ll-£2897-11 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.0243 0 . 500 0 . 130 

0.0217 0.500 0.500 

0 . 0188 0 . 500 0 . 500 

0.0180 0 . 500 0.500 

0.0323 0.500 o.520 

FORM I GEN CHEM 

Field Sample ID: 

SB1-1209 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1209 

Date Rece i ved: / / 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 2.5 G E300.0A 

u mg/kg 1 2.5 G E300.0A 

u mg/kg l 2.5 G E300.0A 

u mg/kg 1 2.5 G E300.0A 

mg/kg 1 2.5 G E300.0A 

Date 
Analyzed 

12/09/05 

12/09/05 

12/09/05 

12/09/05 

12/09/05 

-23-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2897 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A- 070805 

Std Resp Std 

Analyte 1 l 2 

Chloride 0.020 0.0061 0 . 10 

Fluoride 0 . 10 

Nitrate-N 0 . 020 0 . 010 0 . 10 

Ni trite-N 0 . 020 o. 0031 0.10 

Sulfate 0.060 0 . 0066 0 . 30 

TL060202- 14: 22-B2197 - 11 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 07/08/05 11:53 

Concentration Uni t s: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp 
2 3 3 4 4 5 5 6 6 

o. 015 o. so 0.083 1.0 0 . 1' 5 . 0 0 . 78 10.0 1. 8 

0 . 0031 o.so 0 . 050 1 . 0 0 . 13 5 . 0 1.0 10.0 2 . 3 

0 . 034 0 . 50 0.17 1.0 o. 36 s .o 2.1 10 . 0 4.7 

0.018 0 . 50 0.10 1.0 0 . 22 5 . 0 1.3 10 . 0 2 . 7 

0 . 028 1.5 0 . 15 3.0 o. 30 15 . 0 1.7 30 . 0 3 . 7 

FORM II GEN CHEM 

Std Resp 

7 7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2897 

Analysis Method! E300.0A 

Instrument Name: ICQ 

Initial Calibration ID : 300A-070805 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 07/08/05 11:53 

Concentration Units: mg/L 

Curve 
Type r Q 

LNR 0.9985 

LNR 0.9976 

LNR 0.9985 

LNR 0.9997 

LNR 0 . 9990 

YL060202-U : 22-2207-11 FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : E2897 

Analysis Method: E300.0A 

Concentration Units:MG/L 

Second Source ID:ICV-0708 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

YL060202-1' :22-£2897- lf 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: ICQ 

Initial Calibration ID: 300A-070805 

Expected Found %D Q 

5 4.78 - 4.4 

5 5.21 4.1 

32.9 31.3 -5.0 

2 . 86 3 . 13 9.5 

5 4.96 - 0 . 9 

FORM II- B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

S00 No.: E2897 

Analysis Method: E300.0A 

Concentration Units:MG/L 

Analytical Lot ID: 120905Q3 

CCV #1 ID:CVl-1209 

Analyte Expected 

Chloride 5 

Fluoride 5 

Nitrate-N 5 

Nitrite-N 5 

Sulfate 15 

COMMENTS: 

YL060202-U 122-112197 - lf 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: ICQ 

Initial Calibration ID: 300A-070805 

CCV #2 ID:CV2-1209 CCV #3 ID : CV3-1209 

Found \D Q Expected Found ,o Q Expected 

4.56 -8 . 9 2.5 2 . 33 -6.7 2 . 5 

4.99 -0.2 2 . 5 2.63 5.2 2.5 

4 . 93 -1. 4 2 . 5 2.47 -1 . 4 2.5 

4.69 -6 . 2 2.5 2.44 -2.6 2 . 5 

14.9 -0 . 4 7.5 7 . 95 6.0 7 . 5 

FORM II-A GEN CHEM 

Found ,o Q 

2 . 52 0.6 

2.32 -7 . 0 

2.48 -0.7 

2.55 2.1 

8.04 7.2 

-28-
E300 . 0 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E2897 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Field Sample ID: 

SBl-1209 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1209 

Date Analyzed: 12/09/05 

Time Analyzed: 1410 

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

15 

17 

22 

24 

BS1S1209 

BS2S1209 

BS3Sl209 

Jl0LJ5 

COMMENTS: 

CLIENT 
SAMPLE ID 

DH060l0,-l2 ; 13-B:1897-W 

LAB 
SAMPLE ID 

BS1Sl209 

BS2S1209 

BS3Sl209 

E289701 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

12/09/05 1018 

12/09/05 1039 

12/09/05 1359 

12/09/05 1503 

E300.0A 

-29-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2897 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix : (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Comments: 

OH060206-12 : ll - £2897-lf 

Expected 

so 
so 
50 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S1209 

Date Analyzed: 12/09/05 

Time Analyzed: 1018 

Concentration Units:~ 

QC Limits 
Found %R %R 

47.3 94.5 70-130 

51.7 103.3 70-130 

52.4 104.8 70-130 

FORM VII GEN CHEM 

Q 

E3oo:-o30-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2897 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate-N 

* Values outside of QC limits 

Comments: 

DH060206- J.J: l.3-BlS,7-W 

Expected 

199 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2Sl209 

Date Analyzed: 12/09/05 

Time Analyzed: 1039 

Concentration Units:~ 

QC Limits 
Found %R \R 

199 100.1 70-130, 

FORM VII GEN CHEM 

Q 

E300~l-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMP~E 

SDG No.: E2897 

Analysis Method: E300.0A 

Initial Cal ID: 300A-070805 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

DK06D206·12 : 13•E2897•W 

Expected 

28.6 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S1209 

Date Analyzed: 12/09/05 

Time Analyzed: 1359 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

29.3 102.5 70-130 

FORM VII GEN CHEM 

Q 

E3oo:-o32-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2897 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 300A-070805 

02 

03 

04 

05 

06 

07 

09 

10 

12 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

ICV-0708 

ICV-0708 

ICV-0708 

COMMENTS: 

DH060206-12 :ll-12&97-11 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVELl 07/08/05 1049 

LEVEL2 07/08/05 1102 

LEVEL3 07/08/05 1115 

LEVEL4 07/08/05 1127 

LEVELS 07/08/05 1140 

LEVEL6 07/08/05 1153 

ICV-0708 07/08/05 1218 

ICV-0708 07/08/05 1231 

ICV-0708 07/08/05 1421 

FORM XIV GEN CHEM E300. lTh.3 3-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : Efil 

Analysis Method: E300 . 0A 

Instrument: .!£2 

Analytical Lot ID: 120905Q3 

14 
15 

17 

19 

22 

23 

24 

26 

CVl-1209 

BS1S1209 

BS2S1209 

CV2-1209 

BS3S1209 

S81-1209 

JlOLJS 

CV3-1209 

COMMENTS: 

DH060206-1l : 1l-Bl07-W 

CLIENT 
SAMPLE ID 

LAB 

SAMPLE ID 

CVl-1209 

8S1S1209 

8S2S1209 

CV2-1209 

BS3S1209 

SBl-1209 

E289701 

CV3-1209 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

12/09/05 1007 

12/09/05 1018 

12/09/05 1039 

12/09/05 1259 

12/09/05 1359 
12/09/05 1410 

12/09/05 1503 

12/09/05 1525 

FORM XIV GEN CHEM E300.0-~4-



• CH2MHILL • APf)Hod Seltn<H UIIOll/o,y 

02/06/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Nitrite-N 11/01/05 

Sulfate 11/01/05 

Chloride I 1/01/05 

Fluoride 11/02/05 

DHOI0J~/ J:l 3-EJa97-W 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

l 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.ot73 

MDL 
0.0469 

0.0449 

0 .0806 

0.0607 

0.0543 

- -
-..);;J 



PERCENT MOISTURE 
ASTMD2216 

-36 -



CAS No. 

MOISTURE 

SDG No.: E2897 

Matrix: SOIL 

Analyte 

Moisture 

DH060118-1', 39- Bl897- II 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 3.54 

' 

Field Sample ID: 

JlOLJS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E289701 

Date Received: 11/28/05 

Sample Analysis 
Q Units DF Amount Method 

' l 28.5914 G ASTM 02216 

FORM I GEN CHEM 

Date 
Analyzed 

12/13/05 

-37-



PARTICLE SIZE 
METHOD422 

-38-



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KH 121011200s 

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

E289701 nous 8 
16 
30 
50 
100 
200 
325 
pan 
total 

I 
W CH2MHIU 

i' Applied Sciences Group 

Sieve Size Sieve Size 
(um) (mm) 

2362 2.362 
1180 l.180 
600 0.600 
500 0.500 
147 0.147 
75 0.075 
45 0.045 

Weight Weight 
Retained Retained 

(g) (%) 

36.30 7.29 
66.70 13.39 
130.10 26.12 
140.60 28.23 
89.50 17.97 
24.60 4.94 
3.80 0.76 
6.50 l.30 

498.l 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 
7.29 92.71 

20.68 79.32 
46.80 53.20 
75.03 24.97 
92.99 7.01 
97.93 2.07 
98.70 1.30 
100.00 0.00 

2300NWWatnutBlvd. CoMJl/4 OR 973.»3538 
P.a 8ox425, Corvallil, OR 97.,.,9-0425 

Ts/541.752.4271 Fax541.752.0276 



pH 
METHOD SW9045C 
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pH 

CAS No. 

SDG No.: E2897 

Matrix: SOIL 

Analyte 

pH 

IIT060119· 15157-BZ8~7-W 

lA-WC 

GENERAL CHEMISTRY .ANALYSIS DATA SHEET 

MDL PQL Result 

0.00 0.00 7.24 

FORM I GEN CHEM 

Field Sample ID: 

J10LJS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E289701 

Date Received : 11/28/05 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW9045C 

Date 
Analyzed 

12/01/05 

-41-



pH 

CAS No . 

SDG No.: B2897 

Matrix: SOIL 

Analyte 

pH 

IT(JiOllS-15 , 57-82897-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0.00 6.29 

Field Sample ID: 

SBl-1201 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1201 

Date Received: / / 

Sample Analysis 
Q Units DF Amount Method 

pH l 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

12/01/05 

-42-



TKN 
METHOD EPA 351.4 

-43-



CASE NARRATIVE 
TKN 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: Washington Closure Hanford 

Batch No.: =Ea::2"'"89 .... 7....._ _______ _ 

Contract#.: 336761 .AO.Z Z 

Prime Contractor.: ________ _ 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

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

F. Analytical Exceptions: 
None. 

III. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Reported by: ~,Jdt, k\4Tff6 
Reviewed by:.__,~""--'---'--"--"'--+L ...... O,i,t__,W=-c.-__ 

~ <} 

Date:_____,__.J 11----1<-l 9~1 o-'-~-

Date:._-1,..J.../-=2...;...J.L.1..,l.../l.L..n.Jool:lp;..___ r I 

-44 -



SAMPLE DATA 
SUMMARY 
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CAS No. 

7727-37-9 

SDG No.: E2897 

Matrix: SOIL 

Analyte 

Total Kjeldahl Nitrogen 

£'1'060123-19 , ,s-B2897-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 22.2 

PQL Result 

106 695 

Field Sample ID : 

J10LJS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E289701 

Date Received: 11/28/05 

Sample Analysis 
Q Units DF Amount Method 

mg/kg l 0.9845 G E351.4 

FORM I GEN CHEM 

Date 
Analy:zed 

12/14/05 

I 

-46-



CAS No. 

7727- 37-9 

SDG No.: E2897 

Matrix: . SOIL 

Analyte 

Total Kjeldahl Nitrogen 

l!'l'05012l - l9 , ,5-E2S97-II 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 21 . 0 

PQL Result 

100 100 

Field Sample ID: 

SBl-1214 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1214 

Date Received: / / 

Sample Analysis 
Q Units DF Amount Method 

u mg/L l l G E35l.4 

FORM I GEN CHEM 

Date 
Analyzed 

12/14/05 

-47-



QC DATA 
SUMMARY 

-48-



WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2897 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method : E351.4 Initial Calibration Date : 12/14/05 0000 

Instrument Name: NONE Concentration Units : mg/L 

Initial Calibration ID : 121405TKN 

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

Total Kjeldahl Nitrogen 2.0 137 20 . 0 80.3 200 2S.9 2000 - 26 

ET05012l-19 : CS - 1!2897 •W FORM II GEN CHEM 



GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : E2897 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method : E351.4 Initial Calibration Date: 12/14/05 0000 

Instrument Name: NONE Concentration Units: rng/L 

Initial Calibration ID: 121405TKN 

curve 
Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0.9997 

ET06012l - 19 , 45 - 82897 - W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: E2897 

Analysis Method: E351.4 

Concentration Units:~ 

Second Source ID:ICV-1214 

Total Kjeldahl 

Comments: 

l!T060123 ·1' , S0-ll2897 - W 

Analyte 

Nitrogen 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name : NONE 

Initial Calibration ID: 12140STKN 

Expected Found %D 

as N 13.6 13.3 -2.4 

FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2897 

Analysis Method: E351.4 

Concentration Units:mg/L 

Analytical Lot ID: 121405TKN 

CCV #1 ID : CVl-1214 

Analyte Expected 

Kjeldahl Nitrogen as N 2 

COMMENTS: 

ITD6D.Ul -ll :45 - !2897--lf 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: NONE 

Initial Calibration ID: 121405TKN 

CCV #2 ID:CV2-1214 CCV #3 ID:CV3-1214 

Found \D Q Expected Found \D Q Expected 

1.92 -4-2 20 20.9 4 . 4 20 

FORM II-A GEN CHEM 

Found ID Q 

19.3 -3.7 

-52-
E351. 4 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E2897 

Analysis Method: E351 . 4 

Initial Cal ID: 121405TKN 

Matrix: · (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-1214 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1214 

Date Analyzed: 12/14/05 

Time Analyzed: 1426 

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

05 

08 

BS1S1214 

JlOLJ5 

COMMENTS: 

CLIENT 
SAMPLE ID 

2?060123 - 19: $3-£2897 - 11 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1Sl214 12/14/05 1419 
8289701 12/14/05 1432 

FORM III GEN CHEM E351. 4 

-53-



GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2897 

Analysis Method: E351.4 

Initial Cal ID: 12140STKN 

Matrix: (Soil/Water) SOIL 

Instrument:~ 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

£'1'06012'-09, 39-11891 - W 

Expected 

680 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S1214 

Date Analyzed: 12/14/05 

Time Analyzed: 1419 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

663 97.5 75-125 

FORM VII GEN CHEM 

Q 

E3 51-:-46 4 -



GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

S00 No.: E2897 

Analysis Method: E351.4 

Instrument : NONE 

Analytical Lot ID : 12 1 40STKN 

01 

02 

03 

OS 
07 

08 

15 

CVl-1214 

CV2-1214 

ICV-1214 

BS1S1214 

SBl-1214 

Jl0LJ5 

CV3-1214 

COMMENTS: 

E:'1'060123-ll : &5 - E2U7 -W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-1214 

CV2-1214 

ICV-1214 

BS1S1214 

SBl-1214 

E289701 

CV3-1214 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

12/14/05 1412 

12/14/05 1412 

12/14/05 1419 
12/14/05 1419 

12/14/05 1426 

12/14/05 1432 

12/14/05 1457 

FORM XIV GEN CHEM E351~5 -



• CH2MHILL • App/I«/ Sd•ncn labottlo,y 

01/19/06 

Analytical Method: E351.4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjcldahl Nitrogen 03/17/05 

£1'060/ / 9-IIJ:08-£1197-W 

Amt. 

Spiked 1 
100 

MDL Study Report 

Replicates 

2 3 4 5 
100 109 113 103 101 

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: mgLkg 

Std. 

6 7 8 Dev. 

116 99.8 6.66 

MDL 
21.0 

-:::,o 



TOCSOIL 
METHOD SW9060 
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CASE NARRATIVE 
TOCSOIL 

CLIENT/PROJECT: Washington Closure Hanford 

LABORATORY: CH2M HILL Applied Sciences Laboratory 

LAB CODE: CVO 

I. RECEIPf 
A. Date Received: 

November 28, 2005 

B. Sample Information: 

PROJECT NO.: 336761.AO.ZZ 

SDG NO: E2897 
LAB BATCH NO: E2897 

LAB 
SAMPLE ID 

CLIENT 
SAMPLE ID 

SAMPLE 
MATRIX 

DATE 
SAMPLED 

DATE 
ANALYZED 

E289701 Jl0Ll5 Soil l l/2&/2005 

II. Holding Times: 
All holding times were met. 

III. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
AU acceptance cri teria were met. 

C. Matrix Spike Sample(s): 
Analysis performed in accordance with standard operating procedure. 

D. Duplicate Sample(s): 
Analysis performed in accordance with standard operating procedure. 

E. Lab Control Sample(s): 
All acceptance criteria were met. 

F. Other: 
None. 

IV. Documentation Exceptions: 
None 

-58-



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

Reported By : ~ 
J 

Reviewed By: ~ ~ ol/v--1/tl\' DATE: ______ _ 

-59-



SAMPLE DATA SUMMARY 
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CAS No. 

TOC 

SDG No.: E2897 

Matrix: SOIL 

Analyte 

Total Organic Carbon 

lA- WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

100 

PQL Result 

100 10000 

Field Sample ID : 

J10LJ5 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: E289701 

Date Received: 11/28/05 

Sample Analysis 
Q Units DP Amount Method 

mg/kg 1 0.3488 G SW9060 

FORM I GEN CHEM 

Date 
Analyzed 

12/12/05 

-61-



CAS No. 

TOC 

SDG No.: E2897 

Matrix : SOIL 

Analyte 

Total Organic Carbon 

AD051229-15 :29-K2897-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35 . 0 

PQL Result 

35 . 0 35.0 

Field Sample ID: 

SBl-1212 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 1212 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G SW9060 

FORM I GEN CHEM 

Date 
Analyzed 

12/12/05 

-62-



-- 7 

' i' . 

QC SUMMARY 

-63-



Total 

2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2897 

Analysis Method: SW9060 

Instnunent Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Organic Carbon 100 737000 200 

. 

A.0051229 - 16 , 29-!2897-W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units : mg/Kg 

Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 s 6 6 

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

FORM II GEN CHEM 

Std Resp 

7 7 



GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: E2897 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method : SW9060 Initial Calibration Date: 10/14/05 11 : 48 

Instrument Name : TOC Skalar Concentration Units:~ 

Initial Calibration ID: 101405S1 

Curve 

Analyte Type r Q 

Total Organic Carbon LNR 0 . 9997 

AD05122,-16 :29 - E28'7 -W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: E2897 

Analysis Method: SW9060 

Concentration Units:~ 

Second Source ID: ICV-1014 

Total Organic 

Comments: 

DH051230•08 , U-&2897-W 

Analyte 

Carbon 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: TOC Skalar 

Initial calibration ID: 101405Sl 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: E2897 

Analysis Method: SW9O6O 

Concentration Units:mg/kg 

Analytical Lot ID: 1212O5TOCS2 

CCV #1 ID:CVl-1212 

Analyte Expected 

Organic Carbon 4000 

COMMENTS: 

.lD051229-16: l9-Bl897-W 

Lab Name: CH2M HILL/LAB/CVO 

Instrument Name: TOC Skalar 

Initial Calibration ID: 1O14O5Sl 

CCV #2 ID:CV2-1212 CCV #3 ID: 

Found \D Q Expected Found ID Q Expected 

3980 -0.6 4000 4200 5.l 

FORM II-A GEN CHEM 

Found \D 

-67-
SW906O 

Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: E2897 

Analysis Method: SW9060 

Initial Cal ID: l01405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Field Sample ID: 

SBl-1212 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-1212 

Date Analyzed: 12/12/05 

Time Analyzed: 1005 

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

02 

08 

BS1Sl212 

Jl0LJ5 

COMMENTS: 

CLIENT 
SAMPLE ID 

AD05ll29•16; 2,-2207-'II 

LAB 
SAMPLE ID 

BS1Sl212 

E289701 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

12/12/05 0953 

12/12/05 1125 

SW9060 

-68-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: E2897 

Analysis Method: SW9060 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

ADOS1229-U 129-ll2197- ll 

Expected 

1000 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1Sl212 

Date Analyzed: 12/12/05 

Time Analyzed: 0953 

Concentration Units:~ 

QC Limits 
Found %R %R 

877 87.6 80-120 

FORM VII GEN CHEM 

Q 

-69-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2897 

Analysis Method : SW9060 

Instrument : TOC Skalar 

Analytical Lot ID: 101405Sl 

01 

02 

03 

04 

05 

06 

07 

ICB-1014 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

DK051229-16: 51-£2897 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

ICB-1014 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV- 1014 

Lab Name : CH2M HILL/LAB/CVO 

Lab Code : CVO 

DATE TIME 
ANALYZED ANALYZED 

10/14/05 1046 

10/14/05 1148 

10/14/05 1158 

10/14/05 1208 

10/14/05 1218 

10/14/05 1228 

10/14/05 1252 

FORM XIV GEN CHEM SW90fT07Q-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: E2897 

Analysis Method: SW9060 

Instrument: TOC Skalar 

Analytical Lot ID: 121205TOCS2 

01 

02 

03 

08 

13 

CVl-1212 

BS1S1212 

SBl-1212 

Jl0LJ5 

CV2-1212 

COMMENTS: 

ADOS1229- 16, 29-82897 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-1212 

BS1Sl212 

SBl-1212 

E289701 

CV2-1212 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

12/ 12/05 0943 

12/12/05 0953 

12/12/05 1005 

12/12/05 1125 

12/12/05 1543 

FORM XIV GEN CHEM SW90&-071-



• CH2MHILL 
,~ ApplledS.lffl<,s t..b<ltllOI)' 

12/29/05 

Analytical Method: SW9060 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/0S 

,(/)(}j/ 119-/6: 19.£1891-W 

MDL Study Report 

Amt. Replicates 

Spi.lced 1 2 3 4 5 
140 31.0 14.4 8.89 29.4 32.4 

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

Instrument ID: TOC Skalar 

Concentration Units: mm 
Std. 

6 7 8 Dev. 

27.1 6.37 II.I 

MDL 
35.0 

- -IL -



CHAIN OF CUSTODY/SHIPPING DOCUMENTS 
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Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 I Page 1 of J. 

!Collector Comoanv Contact Tclcohone No. Proiect Coordinator 
Price Code SL Data Turnaround 

LCOLLOM JOAN KESSNER 375-4688 KESSNER, JH 

IProicct Desienatlon Samoline Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA • Incremental So Riparian Low-Site#I0 Downriver 100-D RC-051 

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

Shiooed To Offsitc Proocrtv No. Bill of Ladlne/Alr Bill No. 
CH2MHILL A060151 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None: 
Preservation 

Type of Container 
GIP PIG 

S~lal Handling and/or Storage 
No. of Cont• incr(s) 

I I 
NONE 

Volume 
IOOOg 4000g 

Stt ilan(I} in So~ Pbnl 
Special To,ocity 

SAMPLE ANALYSIS 
lnstNaians. A..<"TM £196); 

L-' So~ Ncmuod< 

~-1)!7 To,ac•ty 

r,.,,1 ,v-v ASTM £2172 

Sample No. Manix • Sample I>.itc Sample Time 
,. .. .. ·-r•. ·: .. · :·.::• <.:·· .. ., .. .. 

. ... ,\I .. .. . , . , .. . . : . 
' .: . . •' ·•,•,· ;· ;;·j .. ·· ,. .. .. ... ,1:..: .. .. . .. .. ... . · •· ... .. :, · '. .. , . . . ... . ....... 

J10LJ5 SOIL I ~-z..'8-o S 
.,.,,,__ - l { -I -,_., I -, 
/IA : it:J 

CHAIN OF POSSESSION I II ~ ~ Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~tJ~uishcd B~-m>ved Fro'1:,.ttLJ'\Wl\wTimeJV, l.. ~ 
~By/S~ l Dalefl'imc This cbain of custody for:n docwnents lhc tnnsfcr of bulk field collected soils lo the CH2M Hill 

S-S..l 

In ~y- l\-'2.9•o5 '#/ ~. JJ,-J //-~ I f" It-: j.-f ..Corvallis laboratory for incmncnial preparation and aliquoling. $1!.•Saimm 

Relinq"5hcd By{Rem>ved FroA-.' Daic/Time Rccc:ived B/stomi In Dalefl'imc 
SO-Solid 

(1) Particle Size (Dry Sieve) - D422; Moistw-e Content. D2216; TOC -9060; pH (Soil) · 904S; Sl•Slodsc 

Nitrogen by Kjcldahl • ~51.2; Ammonia - 350.3; IC Anions· 300.0; Pcn:cntSolids W•W11itr 
0-()il 

Relinquished By/Removed From Date/Time Received By/Stored In Dale/Time A•Nf 
DS•Drul Sol.ts 
Ol,-Dnaljquls 

Relinquished By/Removed From DalclTimc Received By/Stored In DalclTimc r-rac-
w1-w;p. 
1.,ou.i,111 

Relinquished By/Rcrroved From Datc/Tin,c Dale/Time 
V•V--

Received By/Stored ln X-<lll><r 

Relinquished By/Rc[IDvcd From Datc/Tin,c Received By/Stored In Date/Time 

LABORATORY Received By TiUe Dale/Time 
SECTION 

FINAL SAMPLE Disposal Method Disposed By Date/Time 

~SPOSITION 
. 

B~I-EE-0 3/29/2005) 



CH2!\J!Fl!LL --~· A11<1!f!i.:.~1 s~11,ices 
Sample Receipt Record 

Batch Number: Date received : J 
ClientlProject lu0/2i'0 k l"/4,j;i. /../-+..<-
VERIFICATION OF SAMPLE CONDITIONS (verify all items)· HD= Client Hand delivered Samples 

Observation YES NO 

Radiological Screening for AFCEE I 
Were custody seals intact and on the outside of the cooler? _J../0 

If yes, Where? Front Rear Lt Side Rt Side u-f..J 
Type of packing material : Ice Blue Ice Bubble wrap y 
Was the Chain of Custody inside the cooler? Jl.k) 
Was the Chain of Custody properly filled out? 'I 
Were the sample containers in good condition? X 
Containers supplied by ASL? X 
Any sample with< 1/2 holding time remaining? If so contact LPM 'I 
Was there ice in the cooler? Enter temp. /? C '( 
All voes free of air bubbles ? /V//J 

If lhe answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written. 

VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAs. HANs and CH) 

Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH DIiler (specify) v::2jl No pH <2 <2 pH <2 pH >12 <2 <2 / (Soils/u OS) 

1 
., -

2 
3 
4 

5 
6 
7 

... 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
1 !3 
19 
20 
21 
22 
23 
24 
25 
26 
27 

LOGIN AND pH VERIFICATIONS PERFORMED BY 

o..1e1nme 

-75-
Rev 11 /OS/200.J-mcr,lrcrJ.xls 




