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INTRODUCTION 

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

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70 
percent by weight), 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 soils was MiIJi-Q equivalent de
ionized water. After initial hydration, all test chambers were watered with half strength 
Hoagland' s solution on an every other day basis. All hydration was accomplished via sub 
irrigation. 

TEST CONCENTRATIONS 

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

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

SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Samole Cross-Reference 

Client ID Sample Sample Bluegrass test Analytical 
Date Location SDG LabSDG 

JlODW4A 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 

J10LJ5A 11/28/2005 Riparin Low-Site #10 BG1542-08A E2897 
Downriver 100-D 

JllJB8 03/21/2006 100-K RIP ARIAN #5 BG1566-01 Fl399 

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

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

JllJH8 04/03/2006 UPPER RIP ARIAN #12 BG1566-04 F1470 

JllJH4 04/03/2006 100-F RIPARIAN #7 B01566-05 F1471 

SAMPLE PREPARATION 

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

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

TEST MONITORING 

According to information provided by Native Grass Seed (seed supplier), germination should 
take place between 14 and 28 days. The number of seeds in each test chamber that had 
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 seed.Jings 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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DATA ANALYSIS 

For each test chamber, the following endpoints were calculated: 

• 14 Day Post-Germination Survival(%) 

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

• Average Above Ground Shoot Mass (Wet) 

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

• Average Above Ground Shoot Mass (Dry) 

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

• Average Root Mass (Wet) 

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

• Average Root Mass (Dry) 

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

• Average Total Mass (Wet) 

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

• Average Total Mass (Dry) 

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

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

divided by the number of seedlings harvested) 

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

divided by the number of seedlings harvested) 

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

RESULTS AND DISCUSSION 

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

The results for sample JI0DW4 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), average above 
ground shoot mass (dry), average root mass (wet), average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. · 

The results for sample JI0DV4 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 Jl0U5 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), average above 
ground shoot mass (dry), average root mass (wet), average total mass (shoots+ roots, wet), 
and average total mass (shoots + roots, dry) when compared to the laboratory control. 

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

The results for sample J1 OJB7 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), and average 
above ground shoot mass (dry) when compared to the laboratory control. 

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

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

The results for sample 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: 

Start Date: 

Ending Da1e: 
Setup Date: 

Comments: 

Sample No: 

Sample Date: 

Receive Date: 

Sample Age: 

Comments: 

11-2434-8476 

08Apr-06 

08 May-06 

08 Apr-06 12:00 AM 

repeat test BG1542-01A 

1tr-1426-8954 

31 Oct-05 

159d Oh 

J10DW4, E274801 

Comparison Summary 

Analysis Endpoint 

12-6975-8433 % Germination 

04--5460-946B AG Average Dry Wt. 

02-051 tr-1717 AG Average Height 

15-0652-1713 AG Average Wet Wt. 

05-2651-8289 Root Average Dry Wl 

00-9747-2708 Root Average Length 

01-2129-3486 Root Average Wet WI. 

Test Type: Plant Chronic test 

Protocol: ASTM E1963-02 (2002) 

Oil Water: 

Brine: 

Code: B1542-01 

Material: Soil 

Source: Hanford 

Station: 

NOEL LOEL ChV 

100 > 100 NIA 

< 100 100 NIA 

< 100 100 NIA 
< 100 100 NIA 
< 100 100 N/A 
< 100 100 N/A 
< 100 100 NIA 

14-2157-1016 Total Average Biomass Dry · < 100 100 NIA 
06-1B60-724B Total Average Biomass Wet < 100 100 NIA 

000-092-101-1 CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

15 May-061 :11 PM 

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

CH2M Hill I 
Duration: 30d Oh 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
27.99% Wilcoxon Rank Sum T'M>-Sample 

30.89% Equal Variance t Two-Sample 

22.72% Equal Variance t Two-Sample 

30.51% Equal Variance t Two-Sample 

33.67% Equal Variance t Two-Sample 

25.28% Equal Variance t TWo-Sample 

34.20% Equal Variance t TWo-Sample 

31 .34% Equal Variance t Two-Sample 

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

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

100 5 0.88000 

AG Average Dry Wt. Summary 

Conc-"/4 Control Type Reps Mean 
0 Artificial Soil/S 5 4.96040 
100 5 2.70991 

AG Average Height Summary 

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

100 5 13.02 

AG Average Wet Wt. Summary 

Conc•o/o Control Type Reps Mean 

0 Artinc:ia I SoiUS 5 29.605 

100 5 15.126 

Root Average Ory Wt. Summary 

Conc-o/o Control Type Reps Mean 

0 Artificial Soll/$ 5 1.61720 

100 5 0.94703 

Root Average length Summary 

Conc-o/o Control Type Reps Mean 
0 Artificial Soil/S 5 21 .227 
100 5 11.487 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiUS 5 36.878 

100 5 10.815 

Total Average Biomass Dry Wt. Summary 

Cone•"• Control Type Reps Mean 
0 Artificial Soil/S 5 6.57761 

100 5 3.65694 

Total Average Biomass Wet Wt. Summary 

Conc-0/e 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 

0.64687 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°,4, 

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% 

so CV 

5.693 26.82% 
3.0393 26.46% 

SD CV 

13.778 37.36% 
6.3406 58.63% 

so CV 
2.25514 34.29% 
1.02854 28.13% 

so CV 
23.370 35.15% 
7.2584 27.98% 

Analyst: a--

Page 2 of 3 

15 May-061 :11 PM 
09-640~2832/B 154201 psA 
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CETIS Test Summary 
•;. Germination Detail 

Cone-'!. Control Type Rep 1 Rep2 

0 Artlliclal Soil/5 0.60000 1.00000 

100 0.60000 1.00000 

AG Average Dry Wt. Detail 

Cone-o/, Control Type Rep1 Rep2 

0 Artificial Soil/$ 2.05668 6.05200 

100 2.70001 2.58800 

AG Average Height Detail 

Cone-% Control :Type Rep1 Rep2 

0 Artificial Soil/5 20.3333 16.8 

100 15 12.8 

AG Average Wet wt. Detail 

Cone•'Y• Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 15.66 16.8920 

Root Average Dry Wt. Detail 

Cone-,-. Control Type Rep 1 Rep2 

0 Artlficial Soil/S 0.64667 1.92800 

100 0.99666 0.98800 

Root Average length Detail 

Cone-'!. Control Type Rep 1 Rep2 

0 Artificial Soil/5 13.3333 23.4 

100 16.3333 10.8 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 18.6333 15.6140 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.69666 3.57400 

Total Average Biomass Wet Wt. Detail 

Cone•"• Control Type Rep 1 Rep2 

0 Artifldal Soil/S 26.1500 82.0800 

100 34.2933 32.5060 

000-092-101-1 

Rep3 

1.00000 
0.80000 

Rep3 

5.26000 
2.29752 

Rep3 
15.2 
13.5 

Rep3 
31.748 
10.8200 

Rep3 
1.52800 
0.67252 

Rep3 

20 
8.5 

Rep 3 
36.3420 
7.51752 

Rep3 
6.78801 

2.97003 

Rep3 
68.0900 
18.3375 

Rep4 Reps 
0.60000 1.00000 
1.00000 1.00000 

Rep4 Reps 
626333 5.17000 
2,03800 3.92800 

Rep4 Rep5 
27 15.4 
10.8 13 

Rep4 Reps 

· 35.78 30.84 

10.206 22.05 

Rep4 Reps 

2.06331 1.92001 
0.66400 1.41399 

Rep4 Rep 5 
29 20.4 
9.6 12.2 

Rep4 Reps 
46.99 42.488 
9.49799 2.81199 

Rep4 Reps 
8.32666 7.09000 
2.70200 5.34199 

Rep4 Reps 
82.77 73.328 
19.704 24.862 

CETISTM v1.1.2revl 

Report Date: 

Test Link: 

Analyst: 1;s::: 

Page 3 of 3 

15 May-06 1:11 PM 

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

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-'/. Statistic Critical 

Artificial Soil/Sedi 100 28.5 

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 

Altribute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution ·shapiro-Wilk W 0.76085 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 
100 >100 

P•Value nu 
0.5000 3 

F Statistic 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 

12-6975-8433/8154201psA 

CH2M Hill I 
Date Analyzed Version 

12 May-064:18 PM CETISv1 .1.2 

ToxlcUnHs ChV PMSD 

1 NIA 27.99% 

Daclsion (0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247 

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

Endpoint Analysis Type 
AG Average Diy Wt. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-•.4 Statistic Critical 

Arllflcial Soll/Sedi 100 2.73162 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 12.66161 12.66181 1 

Error 13.57522 1.696902 8 

Total 26.2370281 14.356715 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.40119 

Distribution Shapiro-WIik W 0.66077 

Sample Link Control Link 

09-6405-2832 09--6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0129 1.53203 

F Statistic P-Value 

7.46 0.02578 

Crltlcal P-Value 

23.15450 0.13118 

0.07792 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :11 PM 

04-5480-9468/8154201 psA 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.89% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

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 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t TW<>Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 2.56075 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 87.81345 87.81345 1 

Error 107.1316 13.39144 8 

Total 194.945 101.20489 9 

AHOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 10.73659 

Dlstnbutlon Shapiro-Wilk W 0.87674 

Sample Link Control Link 

09-640f>.2832 09-640f>.2832 

Zeta NOEL LOEL 
<100 100 

P•Value MSC 

0.0168 4.30379 

F Statistic P-Value 

6.56 0.03361 

Critical P-Value 

23.15450 0.04108 

0.11969 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 3 of 9 

15 May-061 :11 PM 

02-0516-1717/8154201psA 

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 
j Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.98135 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 524.166 524.166 1 

Error 471.7735 58.97168 8 

Total 995.939484 583.1377 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaHo F 4.01387 

Distribution Shapiro-Wilk W 0.85862 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0088 9.03149 

F Statistic P-Value 
8.89 0.01756 

Critical P•Value 

23.15450 0.20694 

0.07350 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4of 9 

15May-061 :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% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlstribuHon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 15.126 10.206 22.05 4.8501 

Graphics 

1 10- I 
I 

1 I • 
s- I • 

i 1 I 

ii 
I 

I 1 • •• 
0 ----------. ----- --- ------• I Q 1 

j !, I 

1 ·5 • 
::I 

Ill ~ C 

0-
·10-

0-
·15 

0 • 
0 -2~ 

0 100 •2.0 ·1.5 ·1.0 --0.5 o. 0.5 1.0 1.5 2.0 

Cone-% Rlnklts 

-20-
000-092-101-1 CETiSTM v1 .1.2revl Analyst: 'lJrv Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry WL Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•% Statistic Critical 

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 Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0257 0.54451 

F Statistic P-Value 

5.24 0.05137 

Critical P-Value 

23.15450 0.24827 

0.19044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15May-061:11 PM 

05-2651 -8289/8154201psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 33.67% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 0.94703 0.66400 1.41399 0.30727 
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CETI S 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 Crltlcal 

Artificial Soll/Sedi 100 3.3748 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 237.1 69 237.169 1 

Error 166.5911 20.82389 8 

Total 403.760117 257.9929 9 

A.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo F 3.50853 

Dlslrlbution Shapiro-Wilk W 0.96501 

Sample link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 5.36684 

F Statistic P-Value 

11 .39 0.00972 

Critical P-Value 

23.15450 0.25153 

0.84114 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:11 PM 
00-9747-2708/B154201psA 

CH2M Hill I 
Version 

12 May-06 4: 18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.28% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Olstr1bullon 

Data Summary Original Data Transformed Data 

Conc-'Y. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Arllftdal SoiVS 5 21.227 13.333 29 5.693 

100 5 11 .487 8.5 16.333 3.0393 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% StaUsllc Critical 

Arlilicial Soil/Sedi 100 3.84256 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test StaUsUc 

Variances Variance Ratio F 4.72166 

Distribution Shapiro-Wilk W 0.86147 

Sample Link Control Link 
09-640$-2832 09-640$-2832 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0025 12.6129 

F Statistic P-Value 

14.77 0.00493 

Critical P-Valua 

23.15450 0.16192 

0.07941 

Comparisons: 

Report Date; 

Analysis: 

Date Analyzed 

Page 7 of 9 

15May-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% 

Oeclsion(0.05) 

Significant Effect 

Oecision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibullon 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 
Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-•t. Statistic CriUcal 

Artificial SoiUSedl 100 2.63486 1.85955 

ANOVATabla 

Source Sum of Squares Mean Square DF 

Between 21.32578 21.32578 1 

Error 24.57421 3.071776 8 

Total 45.8999882 24.397555 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.80730 

Distribution Shapiro-Wilk W 0.86949 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0150 2.06126 

F Statistic P-Value 

6.94 0.02995 

Crltlcal P-Value 

23.15450 0.15749 

0.09860 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 8 of 9 

15 May-061 :11 PM 

14-2157-1016/B154201psA 

CH2M Hill I 
Version 

12 May-064:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31 .34% 

0ecision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disb1butfon 

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 I Two-Sample C>T Untranstonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.70456 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 4109.343 4109.343 1 

Error 2395.457 299.4322 8 

Total 6504.80005 4408.7749 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.36698 

Distribution Shapiro-Wilk W 0.82350 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0030 20.3510 

F Statistic P-Value 

13.72 0.00600 

Critical P-Value 

23.15450 0.04371 

0.02793 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :11 PM 

06-1880-7248/B154201psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 30.61% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Nom1al Disbibution 

Data Summary Original Data Transformed Data 

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

100 5 25.941 18.338 34.293 7.2584 
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CETIS Test Summary 
I Plant Chronic teat 

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

Start Data: 05 Apr-OS 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: B1542-02 

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

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

05-5626-0548 AG Average Wet Wl < 100 100 NIA 

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

11-7289-0458 Root Average Length < 100 100 NIA 

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

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

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

000-092-101-1 CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061 :17 PM 

02-267S-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% WIicoxon Rank Sum Two-Sample 

33.00% Equal Variance t Two-Sample 

27.18% Equal Variance t Two-Sample 

33.13% Equal Variance t Two-Sample 

29.82% Equal Variance I Two-Sample 

30.15% Equal Variance I Two-Sample 

-27 -
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CETIS Test Summary 
•/4 Genninatlon Summary 

Cone-"/• Control Type Raps Mean 

0 Artificial Soil/S 5 0.64000 

100 5 0.60000 

AG Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 4.96040 

100 5 1.86100 

/V3 Average Haight Summary 

Cone-% Control Type Reps Mean 

0 Artiflcial So11/S 5 18.947 

100 5 16.64 

AG Average Wet Wt. Summary 

Conc-0/4 Control Type Reps Mean 

0 Artificial Soil/S 5 29.605 

100 5 6.7955 

Root Average Dry Wt. Summary 

Conc-0.4 ControlType Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 0.98446 

Root Average Length Summary 

Conc-0
/. Control Type Reps Mean 

0 Artificial Soil/S 5 21.227 

100 5 10.773 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 8.8630 

Total Average Biomass Dry Wt. Summary 

Cone•"• Control Type Reps Mean 

0 Artificial Soll/S 5 6.57761 

100 5 2.64546 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/S 5 66.484 

100 5 17.659 

000-092-101-1 

Minimum Maximum SE 

0 .60000 1.00000 0.09798 

0.40000 1.00000 0.10954 

Minimum Maximum SE 

2.05668 6.26333 0.75679 

120667 2.52496 025756 

Minimum Maximum SE 

15.2 27 2.2136 

9.2 23 2.8555 

Minimum Maximum SE 
12.833 36.826 4.3456 

6.6434 9.95 0.5739 

Minimum Maximum SE 
0.64667 2.06331 0.25857 

0.57666 1.33667 0.12454 

Minimum Maximum SE 

13.333 29 2.546 

6.2 17 1.7733 

Minimum Maximum SE 

13.317 46.99 6.1616 

3.9433 16.46 2.2806 

Minimum Maximum SE 

2.70335 8.32666 1.00853 

1.78333 3.47495 0.30938 

Minimum Maximum SE 
26.150 82.77 10.452 

11 .000 25.575 26359 

CETIS TM v1 .1.2revl 

Report Date: 

Test Link: 

Page 2 of 3 

15 May-061 :17 PM 

02-2678-4041 /B 154202psA 

SD CV 

0.21909 26.08% 

0.24495 40.62% 

SD CV 
1.69222 34.11% 

0.57593 30.95% 

SD CV 
4.9498 26.13% 

6.3852 38.37% 

SD CV 

9.717 32.82% 

1.2833 14.59% 

SD CV 
0.57819 35.75% 

0.27849 28.29% 

SD CV 

5.693 26.82% 

3.9653 36.81% 

SD CV 

13.776 37.36% 

5.1000 57.54% 

SD CV 

2.25514 34.29% 

0.69180 24.31% 

SD CV 
23.370 35.15% 

5.894 33.38% 

-28 -
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CETIS Test Summary 
•.4 Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlficlal Soll/S 0.60000 1.00000 
100 0.40000 0.60000 

AG Average Dry Wt. Detail 

Cone-"/• Control Type Rep 1 Rep2 

0 Artiflclal Soil/S 2.05668 6.05200 

100 2.52496 1.38332 

AG Average Height Detail 

Conc-o/• Control Type Rep 1 Rep2 

0 Arti11cial SoiVS 20.3333 16.8 

100 23 18.3333 

AG Average Wet Wt. Detail 

Cone-•t. Control Type Rep1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 9.94995 8.75332 

Root Average Dry Wt. Detail 

Cone-o/. 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 

0 Artiflclal Soll/S 13.3333 23.4 

100 17 9 

Root Average Wet WL Detail 

Cone-o/. Control Type Rep 1 Rep2 

0 Artificial SoiVS 13.3167 45.2540 

100 10.0450 3.94334 

Total Average Biomass Dry Wt. Detail 

Cone•o/• Control Type Rep 1 Rep2 

0 Artificial SoiVS 2.70335 7.98000 

100 3.47495 2.71999 

Total Average Biomass Wet Wt. Detall 

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

100 19.995 12.6966 

000-092-101-1 

Rep 3 

1.00000 
0.40000 

Rep3 . 

5.26000 

2.34003 

Rep3 

15.2 

22 

Rep3 
31.748 

9.11502 

Rep3 
1.52800 

1.11499 

Rep3 

20 
11 

Rep3 

36.3420 
16.46 

Rep3 

6.78801 
3.45502 

Rep3 
68.0900 

25.5750 

Rep4 Rep S 

0.60000 1.00000 
0.60000 1.00000 

Rep4 Rep 5 

6.26333 5.17000 

1.20667 1.85000 

Rep4 Reps 

27 15.4 

10.6667 9.2 

Rep4 Reps 

35.78 30.84 
6.64335 9.51602 

Rep4 Reps 
2.06331 1.92001 
0.57666 0.94401 

Rep4 Reps 

29 20.4 

10.6667 6.2 

Rep4 Rep5 

46.99 42.488 

4.35667 9.51001 

Rap4 Reps 

8.32666 7.09000 
1.78333 2.79401 

Rep4 Rep 5 
a2.n 73.328 

11 .0000 19.0260 

CETISni v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: :J:r.-.,-

Page 3 of 3 

15 May-061 :17 PM 

02-2678--4041/8154202psA 

-29-
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CETIS Analysis Detail 
I Plant C tvonic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-I/• Statistic Critical 

Artificial Soll/Sedi 100 1.60156 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 0.1745378 0.174538 1 

Error 0.5443657 0.068046 8 

Total 0.71890347 0.2425835 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.15127 

Distribution Shapiro-Wilk W 0.89943 

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

Zeta NOEL LOEL 

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-06 1:17 PM 
17-0101-0218/B154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 32.24% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Art!fidal Soll/5 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 0.89736 0.68472 1.34526 0.26967 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control V$ Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.8771 1.85955 

AAOVATable 

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 

AAOVA 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-Valua MSD 
0.0023 1.48655 

F Statistic P-Value 

15.03 0.00469 

Critical P-Value 

23.15450 0.06018 

0.05825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1:17 PM 

02-8316-6714/B154202psA 

CH2M HIii I 
Version 

15 May-06 1:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.97% 

Declslon(O. 05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Oisbibution 

DataSummay 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 

100 5 1.86100 1.20667 2.52496 0.57593 
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Comparisons: Page 3 of 9 

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

Analysis: 05-6576-1716/8154202psA 

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

AG Average Height Comparison 02-2678-4041 02-2678-4041 15 May-061:17 PM CETISv1.1.2 

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

Equal Variance I Two-Sample C>T Untransformed 100 >100 1 NIA 35.46% 

Group Comparisons 

Control vs Cone-% Statistic Critical P-Valua MSD Declslon(0.05) 

Artificial Soil/Sedi 100 0.63842 1.85955 0.2705 6.71866 Non-Significant Effect 

ANOVATable 

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

Between 13.30178 13.30178 1 0.41 0.54104 Non-Significant Effect 

Error 261.0844 32.63556 8 
Total 274.38622 45.937333 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 1.66403 23.15450 0.63386 Equal Variances 

Dlsb1bulion Shapiro-WIik W 0.94207 0.57629 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 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

W ilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficlal SolVSedl 100 15 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1082.633 1082.633 1 

Error 384.2673 48.03341 8 

Total 1466.90033 1130.6665 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 57.33263 

Distribution Shapiro-Wilk W 0.76115 

Sample Link Control Unk 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value Ties 

0.0040 0 

F Statistic P-Value 

22.54 0.00145 

Critical P-Value 

23.15450 0.00174 

0.00488 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4 of 9 

15 May-06 1:17 PM 

0~5626-0548/B154202psA 

CH2M Hill I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.53% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysis Type 
Root Average Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlfldal Soll/Sedl 100 2.20464 1.85955 

A.NOVA Table 

Source Sum of Squares Mean Square DF 

Between 1.000891 1.000891 1 

Error 1.647414 0.205927 8 

Total 2.64830458 1.2068177 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.31054 

Distribution Shapiro-WIik W 0.87013 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P•Value MSO 

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: 

Date Analyzed 

Page 5 of 9 

15 May-061 :17 PM 

0!H3042-g922/B154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 33.00% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Orlglnal Data Transformed Data 

Cone-•~ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 1.61720 0.64667 2.08331 0.57819 

100 5 0.98446 0.57668 1.33667 0.27849 

Graphics 

--------1-------------- -
- Rilffl 11u1· 

1.0- 0,&'. I 

o.,-
I 

0.4-: 
I • ., I • J O.lt- I • a II 

0.2-: I 

0.7 '• &I I .. 0.5- 0.0 ------ ---- . - --- -- ---------i • 
0.5 C -0.~ 

8 ::i 

• O.i -o.+ 
0.l 

-0.6-
0.2 

0.1 
-0 .• 

0.0 -1-- • 
D 100 -z.o -1.5 -1.0 -0.5 0.0 0,5 1.0 1.5 2.0 

Collc·'II> - R.anklts 

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



CETIS Analysis Detail 
I Pl.int Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"• Statistic Critical 

Artificial Soll/Sedi 100 3.36911 1.85955 

ANOVATable 

Source Sum of Squares Mean Square 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 Ratio F 2.06125 

Distribution Shapiro-Wilk W 0.95986 

SampleUnk Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 5.76962 

F Statistic P-Value 

11 .35 0.00980 

Critical P-Value 

23.15450 0.50082 

0.78426 

Comparisons: 

Report Date: 
Analysls: 

Date Analyzed 

Page 6of 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% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/e Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 21 .227 13.333 29 5.693 I 

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

Endpoint Analysis Type 
Root Average Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"/'• Statistic Critical 

Artificial Soil/Sedi 100 4.26398 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 1962.119 1962.119 1 

Error 863.3456 107.9182 8 
Total 2825.4646 2070.0372 9 

ANOVAAssumptiona 

Attribute Tes.t Statistic 

Variances Variance Ratio F 7.29820 

Distribution Shapiro-Wilk W 0.84834 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0014 12.2176 

F Statistic P-Value 
18.18 0.00275 

Critical P-Value 
23.15450 0.08013 

0.05551 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 7 of 9 

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

CH2M 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 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/. StatlsUc Critical 

Artificial Soil/Sedl 100 3.53787 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 34.82234 34.82234 1 

Error 22.25693 2.782117 8 
Total 57.0792713 37.604455 9 

ANOVAAssumptlons . 

Attribute Test Statistic 

Variances Variance Ratio F 10.62648 

Distribution Shapiro-Wilk W 0.82768 

Sample Link Control Link 

02-26784041 02-26784041 

~ LOEL 

100 

P-Value MSD 
0.0038 1.96167 

F Statistic P-Value 

12.52 0.00764 

Critical P-Value 

23.15450 0.04184 

0.03137 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061:17 PM 

10-0039-0007/B 154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 29.82% 

Daclsion(0.05) 

Significant Effect 

Dacfslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Dlstr1bulion 

Data Summary Original Data Transformed Data 

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

0 Artiflclal Soll/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 2.84546 1.78333 3.47495 0.69180 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

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 

· ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 15.72240 

Distribution Shapiro-Wilk W 0.80564 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0010 20.0438 

F Statistic P-Value 
20.52 0.00193 

Critical P-Value 

23.15450 0.02060 

0.01698 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 1:17 PM 

00-8511-1875/B154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 30.15% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artlflcial Soil/S 5 66.484 26.15 82.77 23.370 
100 . 5 17.659 11.000 25.575 5.894 

Graphics 
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CETIS Test Summary 
I Plant Chronic test 

Test No: 01 -7071-4913 Test Type: 

Start Date: 05 Apr--06 Protocol: 

Ending Date: 08 May-06 DIIWater: 

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

Comments: repeat lest BG1542-03A 

Sample No: 15-5457-5144 Code: 

Sample Date: 14 Nov-05 Materlal: 

Receive Date: Source: 

Sample Age: 142d Oh Station: 

Comments: J10DT8, E283101 

Comparison Summary 

Analysis Endpoint NOEL 

03-8076-1014 % GerminaUon 100 

08-6295-7792 AG Average Dry Wt. 100 

10-3029-3936 AG Average Height < 100 

11-07 49-8506 AG Average Wet Wl 100 

08-1680-6695 Root Average Dry Wl 100 

07-9801-3032 Root Average Length < 100 

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

01-3143-0252 Total Average Biomass Dry 100 

02-9227-5895 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 
ASTM E1963-02 (2002) 

B1542-03 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 
> 100 NIA 

100 NIA 
> 100 NIA 

> 100 N/A 

100 NIA 
100 NIA 

> 100 NIA 
> 100 NIA 

CETISTM v1.1 .2revl 

Report Date: 
Page 1 of 3 

15 May-061:29 PM 

02-6445-8985/8154203psA Test Link: 

CH2M Hill I 
Duration: 33d Oh 

Species: Poa sandbergii 

Source: 

Cllent: 

Project: 

PMSD Method 
20.96% Equal Variance t Two-Sample 

35.38% Equal Variance t Two-Sample 

23.48% Equal Variance t Two-Sample 

35.26% Equal Variance t Two-Sample 

39.40% Equal Variance t Two-Sample 

23.91% Equal Variance t Two-Sample 

36.01% Equal Variance l Two-Sample 

35.95% Equal Variance t Two-Sample 

35.37% Equal Variance t Two-Sample 

Analyst: 'b---
-40-

Approval:. __ _ 



CETIS Test Summary 
•t. Genninatlon Summary 

Conc-•f. Control Type Reps Mean 

0 Artificial So11/S 5 0.84000 

100 5 1.00000 

AG Average Dry Wt. Summary 

Cone-•!. Control Type Reps Mean 

0 Arllficlal Soil/S 5 4.96040 

100 5 3.57920 

AG Average Height Summary 

Conc-o/. Control Type Reps Mean 

0 Artificial Soll/S 5 18.947 

100 5 13.88 

/1113 Average Wet Wt Summary 

Conc-o/a Control Type Reps Mean 

0 Artificial SoiVS 5 29.605 

100 5 22.n8 

Root Average Dry Wt. Summary 

Cone-•!• Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 1.36240 

Root Average Length Summary 

Conc-0/4 Control Type Reps Mean 

0 Artificial Soil/S 5 21.227 

100 5 11 .36 

Root Average Wet Wt Summary 

Cone-% Control Type Reps Mean 

0 Artifi.cial Soil/S 5 36.878 

100 5 21 .691 

Total Average Biomass Dry Wt. Summ!lry 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.5TT61 

100 5 4.94160 

Total Average Biomass Wet Wt. Summary 

Conc-o/e Control Type Reps Mean 
0 Artificial Soil/S 5 66.484 

100 5 44.469 

000-092-101-1 

Minimum Maximum SE 

0.60000 1.00000 0.09798 

1.00000 1.00000 0.00000 

Minimum Maximum SE 

2.05668 6.26333 0?5679 

2.00800 4.85601 0.563TT 

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 0.25657 

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.TT480 

Minimum Maximum SE 
26.150 82.77 10.452 

24.534 62.600 7.1169 

CETIS111 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% 

8.0711 37.21% 

SD CV 

2.25514 34.29".(, 

1.73251 35.06% 

SD CV 
23.370 35.15% 

15.914 35.79% 

Analyst: '/>'-' 

Page 2 of 3 

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

-41-
Approval: __ _ 



CETIS Test Summary 
o/. Gennination Detail 

Conc-o/e Control Type Rep 1 Rep2 

0 Artificia I 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-•.4 Control Type Rep1 Rep2 

0 Artificial Soll/S 20.3333 16.8 

100 15.2 15.6 

AG Average Wat Wt. Detail 

Cone-% Control Type Rap1 Rep2 

0 Artificial Soll/S 12.8333 36.8260 

100 29.2260 24.71 

Root Average Dry Wl Detall 

Cone-% ControlType Rap1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.38401 1.54200 

Root Average Length Detail 

Conc-o/e ControlType Rep 1 Rep2 

0 Artificial SoiVS 13.3333 23.4 

100 11.4 12.4 

Root Average Wet Wt. Detall 

Cone-% Control Type Rap1 Rap2 

0 Artificial Soil/S 13.3167 45.2540 

100 25.2300 24.432 

Total Average Biomass Dry wt. Detail 

Cone-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 5.86602 5.61000 

Total Average Biomass Wet Wl Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiUS 26.1500 82.0800 

100 54.4560 49.142 

000-092-101-1 

Rep3 
1.00000 
1.00000 

Rep3 

5.26000 
2.48201 

Rep3 

15.2 
12.2 

Rep3 
31 .748 
16.386 

Rep3 
1.52800 
0.9TT99 

Rep3 

20 
9.8 

Rep3 

36.3420 
15.2260 

Rep3 

6.78801 
3.46000 

Rep3 
68.0900 

31.612 

Rep4 Rep5 
0.60000 1.00000 
1.00000 1.00000 

Rep4 Rep5 

6.26333 5.17000 
4.85601 2.00800 

Rep4 Reps 
27 15.4 
15.2 11.2 

Rep4 Reps 
35.78 30.84 
30.848 12.718 

Rep4 Reps 
2.06331 1.92001 
2.09200 0.81600 

Rep4 RepS 
29 20.4 

14.4 8.8 

Rep4 Rep5 

46.99 42.488 

31 .7520 11.8160 

Rep4 Rep5 
8.32666 7.09000 

6.94801 2.82400 

Rep-4 Rep5 
82.77 73.328 

62.6000 24.5340 

CETISTW v1 .1.2revl 

Report Date: 
Test Unk: 

Analyst: !>--

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

02-6445-8985/8154203psA 

-42-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
01. Germination Comparison 

MethOd Alt H Data Transfonn 

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

Group Comparisons 

Control vs Conc-o/o Statistic Critical 

Artificial Soll/Sedl 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 

Repcrt Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-061:29 PM 

03-8076-1014/B154203psA 

CH2M HIii I 
Version 

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

Toxic Units ChV · PMSD 

1 NIA 20.96o/o 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Con~% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

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

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

Endpoint Analysis Type 

AG Average D,y WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group·Comparlsons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.46361 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.769275 4.769275 1 

Erra 17.81121 2.226401 8 

Total 22.5804858 6.9956765 9 

ANO\/ A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.80195 

Distribution Shapiro-Wilk W 0.85931 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0907 1.75485 

F Statistic P-Value 

2.14 0.18145 

Critical P-Value 

23.15450 0.58241 

0.07488 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 2 of 9 

15 May-061 :29 PM 
0~295-7792/8154203psA 

CH2M HIii I 
Version 

15 May-OS 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.38% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(O. 05) 

Non-Significant Effect 

Oeclslon(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 Soll/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 3.57920 2.00800 4.85601 1.26063 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0/4 Statistic Critical 

Artificial SoiVSedi 100 2.11800 1.85955 

ANOVATable 

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

Error 114.4516 14.30644 8 

Total 178.629333 78.484224 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance RaUo F 5.95839 

Distribution Shapiro-WIik 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(O.05) 

Significant Effect 

Declsion(O.05) 

Non-Significant Effect 

Decision(0.01) 

Equj\l Variances 

Normal DistribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 18.947 15.2 27 4.9498 
100 5 13.88 11.2 15.6 2.0278 

Graphlc:a 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wei Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Un transfonned 

Group Comparisons 

Control va Conc-0/t Statistic Critical 

Artificial Soil/Sedi 100 1.21638 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 116.5494 116.5494 1 

Error 630.1755 78.77194 8 

Total 746.724945 195.32135 9 

AHOVA Assumptions 

Attribute Teat Statistic 

Variances Variance Ratio F 1.49579 

Oislsibution Shapiro-WIik W 0.86182 

Sample Link Control Link 

02-6445-8985 02-6445-a985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1293 10.4381 

F Statistic P-Value 

1.46 0.25851 

Critical P-Value 

23.15450 0.70595 

D.08017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-061:29 PM 
11-0749-8506/8154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.26% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Dlsbibutlon 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 22.778 12.718 30.848 7.9451 
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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 UntransfOITned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.74355 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1623032 0.162303 1 

Error 2.348564 0.293571 8 

Total 2.51086763 0.4558738 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.32217 

Distribution Shapiro-Wilk W 0.96492 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2392 0.63723 

F Statistic P-Value 

0.55 0.47842 

Critical P-Value 

23.15450 0.79323 

- 0.84022 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :29 PM 

08-1680-6695/8154203psA 

CH2M HIii I 
Version 

15 May-061 :28 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 39.40% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Disbibulion 

Data Summary Orlglnal Data Transformed Data 

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

0 Artllicial Soll/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.36240 0.81600 2.09200 0.50283 

Graphics 

1.1>· -------1-- -------------t--~- D.t-
I • 

D.t- D.~ 
I 
I .w I 

~ o.a o.-t- I • 
t:' 1 I • g 0.7 

H 0.2'. 
I 

I 
,. 

0.6'. I 

o.o ---- -------- -- -- ---- ------
0.5 • 

I ::, -0.2-: 
0.1 

0.3 
·0.-t-

o.?' -0,6-'. 

0.1 -0.1-'. 

0.0 -1.: . 
0 100 -2.0 ·l,5 · 1.0 -0.S 00 0.5 LO 1.5 2.0 

~ Ranldt9 

000-092-101-1 CETISTII v1 .1.2revl Analyst: __ 5--__ -47-
Approval:. __ _ 



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/Sedl 100 3.61544 1.85955 

~OVA Tabla 

Source Sum of Squares Mean Square DF 

Between 243.3778 243.3778 1 

Error 148.9529 18.61911 8 
Total 392.330673 261.99689 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.71297 

Distribution Shapiro-Will< W 0.95770 

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

Zeta NOEL LOEL 
<100 100 

P-Valua MSD 
0.0034 5.07478 

F Statistic P-Value 
13.07 0.00683 

Critical P-Value 

23.15450 0.09214 

0.75941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-061:29 PM 
07-9801-3032/B154203psA 

CH2M Hill I 
Version 

15 May-061:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 23.91% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlslribulion 

Data Summary Original Data Transfonned Data 

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

0 Artificial SoiUS 5 21.227 13.333 29 5.693 

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

Endpoint Analysis Type 

Ro0t 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 SolVSedl 100 2.12672 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 576.6071 576.6071 1 

Error 1019.B79 127.4848 B 

Total 1596.48572 704.09194 9 

AA OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.91398 

Distribution Shapiro-Wilk W 0.87337 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0331 13.2790 

F Statistic P-Value 

4.52 0.06613 

Critical P-Value 

23.15450 0.32495 

0.10940 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 7 of 9 

15 May-061 :29 PM 

09-0174-2180/B154203psA 

CH2M HIii I 
Version 

15 May-06 1 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 36.01% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 36.878 13.317 46.99 13.77B 

100 5 21 .691 11 .816 31.752 8.0711 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t TW!rSample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 1.28638 1.85955 

ANOVATable 

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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.69432 

Distribution Shapiro-Wilk W 0.88744 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1171 2.36495 

F Statistic P-Value 
1.65 0.23429 

Critical P-Value 

23.15450 ·0.62201 

0.15864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061:29 PM 
01-3143-0252/B 154203psA 

CH2M Hill I 
Version 

15 May-061:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 35.95% 

. Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiUS 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 Compar1son 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlftclal SolUSedl 100 1.74104 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1211.628 1211.628 1 

Error 3197.737 399.7171 8 

Total 4409.36499 1611.3455 9 

ANOVA.Assumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 2.15665 

Distnbullon ShaplrerWllk W 0.86762 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0599 23.5133 

F Statistic P-Valua 

3.03 0.11986 

CrHlcal P-Value 

23.15450 0.47497 

0.09378 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-06 1 :29 PM 

02-9227-5895/8154203psA 

CH2M HIii I 
Version 

15 May-061 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.37% 

Dacision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonnad Data 

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

0 Artificial Soll/S 5 66.484 26.15 82.77 23.370 

100 5 44.469 24.534 62.600 15.914 

Graphics 

1 20- I • 
I 

.I • • 
1 I 

10- I • 

J 
1 

,. 
11 

., 
1 0 ----------. - --------------

I 

ii 1 I 
•10- I 

I 
1 j I 

i( -20- I 

! 0, I 
I 

~ 0, ·»: I 
I 

0, 
I 
I 

-10-: • I 
0, I 

I 

0 
0 100 -2.0 -1.5 · 1.0 --0.S 0.0 0.5 LO 1.S 2.0 

Conc-'Mt bnlclbl 

000-092-101-1 CETISlM v1 .1.2revl Analyst: 1--
-51-

Appmval: __ _ 



BLUEGRASS GROWTH TEST 
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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 DIIWatar: 

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-$35-7141 % Germination 100 · 

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

15--a786--4376 AG Average Height < 100 

17-2158-6620 AG Average Wet WI. < 100 

12-9654-4472 Root Average Dry Wt. 100 

04-3460-2963 Root Average Length < 100 

07-6351-6603 Root Average Wet Wt < 100 

12-6733-3681 Total Average Biomass Dry < 100 

09-9644-3668 Total Average Biomass Wet < 100 

000-092-101 -1 

Plant Chronic test 

. ASTM E1963-02 (2002) 

B1542-08 

Soll 

Hanford 

LOEL ChV 

> 100 NIA 

100 NIA 

100 NIA 
100 N/A 

> 100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

CETISTM v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-06 1 :35 PM 

04-1720-8149/B154208psA Test Link: 

CH2M HIii I 
DuraUon: 33d Oh 

Species: Poa sandbergil 

Source: 

Client: 

Project: 

PMSD Method 
22.99% Equal Variance t Two-Sample 

30.26% Equal Variance t Two-Sample 

24.06°4 Equal Variance t Two-Sample 

30.69% Equal Variance t TwtrSample 

35.11% Equal Variance t Two-Sample 

24,97o/o Equal Variance t Two-Sample 

37.46% Equal Variance t Tw~ample 

31 .11% Equal Variance t Two-Sample 

34.17% Equal Variance t Two-Sample 

Analyst: ,:S-
-53 -

Approval: __ _ 



CETIS Test Summary 
•1. Gennination Summary 

Cone-o/o Control Type Reps Mean 

0 Artificial Soil/S 5 0.84000 

100 5 0.96000 

AG Average Dry Wt. Summary 

Cone-•k Control Type Reps Mean 

0 Artlflclal 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 Artlficlal SolVS 5 29.605 
100 5 16.921 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 ArtiHclal Soll/S 5 1.61720 

100 5 1.46240 

Root Average length Summary 

Cone-o/. Control Type Raps Mean 

0 Artificial Soil/S 5 21 .227 

100 5 11.3 

Root Average Wet Wt Summary 

Cone-.,.. Control Type Reps Mean 

0 Artificial SoiVS 5 36.878 

100 5 22.994 

Total Average Biomass Dry Wt Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 4.37590 

Total Average Bloma55 Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 66.484 

100 5 39.915 

000-092-101-1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 
0 .80000 1.00000 0.04000 

Minimum Maximum SE 

2.05668 6.26333 0.75679 

2.31799 3.92000 0.28112 

Minimum Maximum SE 

15.2 27 2.2136 
8 13.75 1.0526 

Minimum Maximum SE 

12.833 36.826 4.3456 
13.174 25.232 2.2337 

Minimum Maximum SE 

0.64667 2.06331 0.25857 
1.04600 2.04600 0.16241 

Minimum Maximum SE 

13.333 29 2.546 

7.8 15.5 1.2806 

Minimum Maximum SE 

13.317 46.99 6.1616 
12.764 37.868 4.1506 

Minimum Maximum SE 
2.70335 8.32666 1.00853 

3.36399 5.96599 0.44024 

Minimum Maximum SE 

26.150 82.77 10.452 
25.938 63.1 6.3258 

CETIS TM v1 .1.2revl 

Rap0rt Data: 

Test Link: 

SD CV 
0.21909 26.08% 
0.08944 9.32% 

SD CV 
1.69222 34.11% 

0.62860 21.58% 

SD CV 

4.9498 26.13°.4 

2.3536 21 .65% 

SD CV 

9.717 32.82% 

4.9947 29.52% 

SD CV 
0.57819 35.75% 

0.36317 24.83% 

SD CV 
5.693 26.82% 

2.8636 25.34% 

SD CV 

13.778 37.36% 

9.281 40.36% 

SD CV 

2.25514 3429% 

0.98441 22.50% 

SD CV 

23.370 35.15% 
14.145 35.44°,(, 

Analyst: 'b-

Page 2 or 3 

15 May-061:35 PM 

04-1720-8149/8154208psA 

-54-
Approval: __ _ 



CETIS Test Summary 
o/o Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artiffcial Soll/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt. Detall 

Cone-% Control Type Rep1 Rep2 

0 Artiffcial Soll/S 2.05668 6.05200 

100 2.58401 2.31799 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/5 20.3333 16.8 

100 10 8 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/5 12.8333 36.8260 

100 14.0380 13.174 

Root Average Dry Wt. Detail 

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

100 1.37800 1.04600 

Root Average length Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial Soll/S 13.3333 23.4 

100 10.2 7.8 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 21.4260 12.7640 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.96201 3.36399 

Total Average Biomass Wet Wt. Detall 

Cone-% Control Type Rep1 Rap2 
0 Artificial Soll/S 26.1500 82.0800 

100 35.4640 25.938 

000-092-101-1 

Rep3 
1.00000 
1.00000 

Rep3 
5.26000 

3.92000 

Rep3 
15.2 

12.8 

Rep3 
31 .748 

25.2320 

Rep3 
1.52800 

2.04600 

Rep3 
20 

12.4 

Rep3 
36.3420 

37.868 

Rep3 
6.78801 

5.96599 

Rep3 
68.0900 

63.1 

Rep4 Reps 
0.60000 1.00000 
1.00000 0.80000 

Rep4 Reps 
6.26333 5.17000 

2.64800 3.09750 

Rep4 Reps 
27 15.4 

9.8 13.75 

Rep4 Reps 
35.78 30.84 

14.216 17.945 

Rep4 Reps 
2.06331 1.92001 

1.38199 1.45999 

Rep4 Reps 
29 20.4 

10.6 15.5 

Rep4 Reps 
46.99 42.488 

19.062 23.8525 

Rep4 RepS 
8.32666 7.09000 

4.03000 4.55751 

Rap4 Reps 
82.77 73.328 
33.278 41 .7975 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Analyst: U--

Page 3 of 3 
15 May-061 :35 PM 

04-1720-8149/B154208psA 

-55-
Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-o/. Statistic Critical 

Artificial Soil/Seel 100 -1 .1138 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0462777 0.046278 1 

Error 0.2984103 0.037301 8 

Total 0.344688 0.0835790 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.57779 

Dlslr1bullon Shapiro-Wilk W 0.82019 

Sample link Control Unk 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.8512 0.22714 

F Statistic P-Value 

1.24 0.29769 

Crltlcal P•Value 

23.15450 0.12462 

0.02548 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 1:35 PM 

05-8535-7141/B154208psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSO 

1 NIA 22.99% 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Nao-Significant Effect 

Declsion(0.01) 

Equal Variances 

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 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StaUsUc CrlUcal 

Artificial SoiUSedl 100 2.53545 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 10.47451 10.47451 1 

Error 13.03506 1.629382 6 

Total 23.5095625 12.103666 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7.24704 

Dlslrlbution Shapiro-Wilk W 0.64825 

Sample Link Control Unk 

04-1720-8149 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 0.06109 

0.05537 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

15 May-06 1:35 PM 

04-4372-5666/B154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.26% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibullon 

Data Summary Original Data Transformed Data 

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

0 Artlficlal Soll/$ 5 4.96040 2.05668 6.26333 1.69222 

100 5 2.91350 2.31799 3.92000 0.62860 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VI Cone-•/• Statistic Crltlcal 

Artificial Soil/Sedi 100 3.29507 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Betwaen 163.0814 163.0814 1 
Error 120.1616 15.02019 8 

Total 283.242912 178.10155 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.42294 

Disbibulion Shapiro-WIik W 0.89231 

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

~ ,ni::1 

100 

P-Value MSD 
0.0055 4.55801 

F Statistic P-Value 
10.86 0.01094 

Crltlcal 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/B 154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

- ... . - . PMSD -
NIA 24.06% 

Decision(0.05) 
Significant Effect 

Decision(0.05). 
Significant Effect 

Decision(0.01) 

EQual Variances 

Normal DlstrlbuUon 

Data Summary Original Data Transformed Data 

Conc•o/• 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 
[Plant Chronic test 

Endpoint Analysls Type 

AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransronned 

Group Comparisons 

Control .vs Cone•'>'• StatrsUc Critical 

Artificial Soil/Sedl 100 2.59606 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 4022389 402.2389 1 

Error 477.4698 59.68373 8 

Total 879.708771 461.92265 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.78474 

Disbibulion Shapiro-Wilk W 0.88392 

Sample link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0159 9.08585 

F Statistic P-Value 

6.74 0.03181 

Critical P•Value 

23.15450 0.22556 

0.14468 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4or 9 

15 May-061:35 PM 

17-2158-6620/8154208psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

N/A 30.69% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 16.921 13.174 25232 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 Unlransfonned 

Group Comparisons 

Control vs Conc-o/, Statistic Critlcal 

Artificial SoiVSedi 100 0.50697 1.85955 

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

Error 1.864768 0.233096 8 

Total 1.92467780 0.2930057 9 

ANOVA Assumptions 

Attribute Test StatlsUc 

Variances Variance Ratio F 2.53463 

Distribution Shapiro-Wilk W 0.92278 

Sample 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: 

Analysls: 

Dale Analyzed 

Page 5 of 9 

15 May-061:35 PM 

12-96544472/B154208psA 

CH2M HIii I 
Version 

15 May-06 1 :35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 35.11% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-I)'. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 
Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StaUstlc Critical 

Artificial Soil/Sedl 100 3.48314 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 246.3468 246.3468 1 

Error 162.4409 20.30511 8 
Total 408.787659 266.65188 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 3.95247 

Distribution Shapiro-Wilk W 0.96578 

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

Z~L LOEL 

~ 100 

P-Value MSD 
0.0041 5.29956 

F Statistic P-Value 
12.13 0.00828 

Crrtlcal P-Value 
23.15450 0.21170 

0.84922 

Comparisons: 
Report Date: . 
Analysis: 

Date Analyzed 

Page 6 of 9 

15 May--06 1:35 PM 

04-3460-2963/8154208psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 24.97% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsb1buUon 

Data Summary Original Data Transformed Data 

Cone-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 21 .227 13.333 29 5.693 

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

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.86880 1.65955 · 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 481 .888!J 481 .8888 1 

Error 1103.85 137.9813 8 

Total 1585.73911 619.87006 9 

ANfNA AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 2.20379 

Distribution Shapiro-WIik W 0.94621 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0493 13.8149 

F Statistic P-Value 

3.49 0.09859 

Critical P-Value 

23.15450 0.46291 

0.62394 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 1 :35 PM 

07-6351-6603/B154208psA 

CH2M Hill I 
Version 

15 May--061 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 37.46% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 36.878 13.317 46.99 13.778 

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

Endpoint Analysis Type 
Total Average Biomass Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.00077 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 12.11875 12.11875 1 

Error 24.21888 3.02736 8 

Total 36.3376379 15.146115 9 

AAOVA 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 

Critical P-Value 

23.15450 0.13730 

0.08825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

15 May-06 1:35 PM 
12-6733-3681/B1542081)sA 

CH2M HIil I 
Version 

15 May-061:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 31.11% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soll/5 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 
Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Mificial 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 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 2.72986 

Dlslribu~on Shapiro-Wilk W 0.92551 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P•Value MSD 
0.0307 22.7178 

F Statistic P-Value 

4.73 0.06137 

Critical P-Value 
23.15450 0.35420 

0.40519 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 9of 'ii 
15 May-OS 1:35 PM 

09-9644-3668/B 154208psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 34.17% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned 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: 02-4923-3771/BG156601ps 

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 sandbergil 

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

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

Comments: BG156S-01 

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

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

Receive Date: Source: Hanford 

sample Age: 14d Oh Station: 

Comments: J11JB8 

Comparison Summary 

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

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

01-4184-2571 AG Average Height < 100 100 NIA 26.44% Equal Variance t T'M>Sample 

06--0316-2632 AG Average Wet WI. 100 > 100 NIA 34.28% Equal Variance t T'M>Sample 

08-1965-4440 Root Average Ory Wt. 100 > 100 NIA 35.48% Equal Variance t TwtrSample 

07-8046-6898 Root Average Length < 100 100 NIA 24.73°.4 Equal Variance t TY«>-Sample 

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

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

00-5708-4133 Total Average Biomass Wet 100 >100 NIA 30.99".4 Equal Variance t 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 

o/o Gennlnation Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial So111S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26 .08% 

100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44°,. 

AG Average Dry Wt. Summary 

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

100 5 3.67426 3.27800 4.15801 0.15767 0.35255 9.60% 

AG Average Haight Summary 

Conc-'Y, Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoilJS 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 

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

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

100 5 27.831 20.878 40.21 3.3027 7.385 26.54o/o 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximl.l"l'I SE SD CV 
0 Artificial SoilJS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75% 

100 5 1.85146 1.53000 2.27400 0.16841 0.37657 20.34% 

Root Average Length Summary 

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

0 Artificial 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 

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

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

0 Artificial SoilJS 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% 

000-092-101-1 CETIS,,. v1.1.2revl Analyst: __ 2>_--_ 
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Page 3 of 3 

CETIS Test Summary 
Report Date: 15 May-061:51 PM 
Test Link: 02-4923-3771/BG156601ps 

"/4 Gennlnation Detail 

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

0 Artificlal Soll/$ 0.60000 1.00000 1.00000 0.60000 1.00000 
100 1.00000 0.60000 1.00000 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soll/$ 2.05668 6.05200 5.26000 6.26333 5.17000 
100 3.79600 3.38332 4.15801 3.27800 3.75599 

AG Average Height Detail 

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

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 11 .8 18.6667 12.6 9.6 11.6 

AG Average Wet Wt. Detail 

Cone-•/• Controll'ype Rep 1 Rep2 Rep3 Rep4 Rep5 
0 Artificial Soil/S 12.8333 36.8260 31.748 35.78 30.84 
100 24.406 40.21 25.64 20.8780 28.0200 

Root Average Dry Wt Detail 

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

0 Artlflctal Soll/$ 0.64667 1.92800 1.52800 2.06331 1.92001 

100 2.27400 1.67334 2.24399 1.53599 1.53000 

Root Average Length Detail 

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

0 Artlfldal Soil/S 13.3333 23.4 20 29 20.4 
100 9.6 16.6667 13 11 .2 11 

Root Average Wet Wt Detail 

Cone•"• Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/$ 13.3167 45.2540 36.3420 46.99 42.488 

100 47.044 15.53 35.33 30.766 39.9000 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial SolVS 2.70335 7.98000 6.78801 8.32666 7.09000 

100 6.06999 5.05664 6.40199 4.81399 5.28601 

Total Average Biomass Wet Wl Detail 

Cone-% ControlType Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 26.1500 82.0800 68.0900 a2.n 73.328 

100 71 .45 55.74 60.97 51 .644 67.92 

-68-
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilooxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-'/, StaUstlc Critical 

Artificial SolVSadl 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.021087 0.021087 1 

Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaHo F 1.50000 

Disl11bullon Shapiro-Wilk W 0.75864 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.6548 3 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-06 1:51 PM 

05-1554-1035/BG156601ps 

CH2M HIii I 
Date Analyzed Version 
15 May-06 1 :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-nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arllflcial Soif/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, 

______ f ______________ _t -------

z- I • • 
I 

0.9- I 

o.a- 1 . •:• 
g I 

2 0.7-

Ji 
I 

0 -------------- --------------
I O.i" I 

· Rejl:dtM I 

" 0.5 -1 
I 
I 

I I 
D.4· I 

·2- I 

0.3 I 
I 

0.2-
I 

-3 • • I 
I 

0.1 I 
I 

0.0 ~ 

0 100 -2.0 -1.s -1.0 .0,5 0.0 0.5 1.0 1.5 2.0 

Conc;·"A, Ranldts 

000-092-101-1 CETIS 111 v1 .1.2revl Analyst:, __ ·~--
-69-

Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.66375 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 4.135365 4.135365 1 

Error 11.95166 1.493957 8 

Total 16.0870247 5.6293229 9 

ANOVA Assumptions 

Attrn,uta Test Statistic 

Variances Variance Ratio F 23.03905 

DistribuHon Shapiro-Wilk W 0.80366 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0674 1.4375 

F Statistic P-Value 

2.77 0.13473 

Critical P-Value 

23.15450 0.01009 

0.01606 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

15 May-061 :51 PM 

00-9297-1693/BG156601 ps 

CH2M HIii I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 28.98% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effed 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 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 

Eciual 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 

Crlflcal 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 DisbibuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Anatysla Type 

AG Average Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•'Ya Statistic Critical 
Artificial Soil/Sedi 100 0.32514 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 7.873582 7.873582 1 

Error 595.8298 74.47873 8 

Total . 603.703416 82.352311 9 

ANOVA Assumptions 

Attribute Teat Statistic 

Variances Variance Ratio F 1.73128 

Dislribulion Shapiro-Wilk W 0.96823 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3767 10.1497 

F Statistic P-Value 
0.11 0.75342 

Critical P-Value 
23.15450 0.60798 

0.87396 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 4of 9 

15 May-061 :51 PM 

06-0316-2632JBG156601ps 

CH2M Hill I 
Version 

15 May-06 1 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 34.28% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Dlsbibulion 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

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

Endpoint Analysis Type 
Root Average Dry Wt. Comparison· 

Method Alt H Data Transform 

Equal Variance t Twe>-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial SoiUSedi 100 -0.7592 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1372013 0.137201 1 

Erra- 1.904404 0.238051 8 

Total 2.04160514 0.3752518 9 

ANCN A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35752 

Distribution Shapiro-Wilk W 0.86708 

Sample Link Control Unk 

02-4923-3771 02-4923-3TT1 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7652 0.57382 

F S1atisUc P-Value 

0.58 0.46952 

Critical P-Value 

23.15450 0.42657 

0.09240 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 5 of 9 

15May-061:51 PM 
08-1965-4440/BG156601ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 35.48% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlslribuUon 

Data Summary Original Data Transfonned Data 

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

100 5 1.85146 1.53000 227400 0.37657 
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CETIS Analysis Detail 
I Plant Chronic test 

Comparisons: 
Report Date: 
Analysis: 

Page6or 9 

15 May-061:51 PM 

07-8046-68981BG156601 ps 

CH2M Hill I 
Enc;lpolnt Analysis Type Sample Link Control Link Date Analyzed Version 
Root Average Length Comparison 02-4923-3771 02-4923-3771 15 May-06 1 :51 PM CET1Sv1 .1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C> T Untransformed <100 100 NIA 24.73% 

Group Comparisons 

Control YS Conc-•fo Statistic Critical P-Value MSD Declslon(0.05) 

Artificial Soil/Sedi 100 3.16446 1.85955 0.0067 5.24954 Significant Effect 

ANOVATable 

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

Between 199.5111 199.5111 1 10.01 0.01331 Significant Effect 

Error 159.3884 19.92356 8 

Total 358.899551 219.43466 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(o.01) 

Variances Variance Ratio F 4.35804 23.15450 0.18299 Equal Variances 

Distribution Shapiro-Wilk W 0.94982 0.66638 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 21.227 13.333 29 5.693 

100 5 12.293 9.6 16.667 2 .7271 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wei Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial 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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.36097 

Distrlbullon 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 O.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 I 
Version 

15 May-06 1 ;51 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 NIA 40.92% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 36.878 13.317 46.99 13.778 

100 5 33.714 15.53 47.044 11.810 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint AnalySls Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificlal Soll/Sedl 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 

Tolal 24.9568751 5.5399754 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ralio F 11.00706 

Distnbulion Shapiro-WIik W 0.84038 

Sample Link Control Link 
02-4923-3771 02-4923-3n1 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1736 1.95875 

F Statistic P-Value 

1.00 0.34723 

Crltlcal P-Value 

23.15450 0.03931 

0.04459 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page B of 9 

15 May-06 1 :51 PM 

1~102-5163/BG156601ps 

CH2M Hill I 
Version 

15 May-061:51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 29.78% 

Daclslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

Cone•"• ControlTypa Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artlficial Soll/S 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0
/. Statistic Critical 

Artlflclal Soil/Sedi 100 0.44572 1.85955 

AffOVATable 

Source Sum of Squares Mean Square DF 

Between 60.97949 60.97949 1 

Error 2455.527 306.9409 8 

Total 2516.50683 367.92041 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.06740 

Distribution Shapiro-Wilk W 0.83722 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3338 20.6046 

F Statistic P-Value 

0.20 0.66761 

Crltlcal P-Value 

23.15450 0.06761 

0.04087 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 9 of 9 

15 May-06 1 :51 PM 

00-57084133/BG156601ps 

CH2M HIii I 
Version 

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 

Dec:lslon(0.01) 

Equal Vartances 

Normal Disb'ibulion 

Data Summary Original Data Transformed Data 

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

0 Artiflcial So11/S 5 66.484 26.15 82.77 23.370 

100 5 61.545 51.644 71 .45 8.2281 
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Page 1 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

I Plant Chronic test CH2M HIii I 
Test No: 12-2756-6859 Test Type: Plant Chronic test Duration: 33d Oh 

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

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

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

Comments: BG1566-02 

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

Sample Date: 27 Mar-06 Materlal: 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 

06-1TT8-490!5 AG Average Wet Wt < 100 100 NIA 32.62% Equal Variance t Two-Sample 

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

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

07-1319-0997 Root Average Wei Wt. 100 > 100 N/A 41.70% Equal Variance t Two-Sample 

06-968S-5993 Total Average Biomass Dry 100 > 100 N/A 34.99% Equal Variance t Two-Sample 

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

-79-
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Page 2 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

¾ Germination Summary 

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

0 Artificial SoiVS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

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

0 Artificial SoiVS 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.06959 1.35000 4.01200 0.49767 1.11283 36.25% 

AG Average Height Summary 

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

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

100 5 10.76 7.4 13 1.0167 2.2733 21.13% 

AG Average Wet Wt. Summary 

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

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

100 5 18.574 8.6660 24.688 2.8451 6.3618 34.25% 

Root Average Dry Wt. Summary 

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

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

100 5 1.36680 0.65400 1.88400 0.22198 0.49637 36.32% 

Root Average Length Summary 

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

0 Artifleial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82°,4 

100 5 12.12 9 13.2 0.7864 1.7584 14.51% 

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 28.494 10.788 41.768 5.5165 12.335 43.29o/o 

Total Average Bloma55 Dry Wt. Summary 

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

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

100 5 4.43639 2.00400 5.82599 0.71726 1.60385 36.15% 

Total Average Biomass Wet Wt. Summary 

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

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

100 5 47.067 19.454 66.456 8.3444 18.659 39.64% 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: }-
-80-

Approval: __ _ 



Page 3 of 3 

CETIS Test Summary 
Report Data: 15 May-06 1:56 PM 
Test Link: 05-4012-6287/BG156602ps 

% Germination Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/$ 0.60000 1.00000 1.00000 0.60000 1.00000 
100 1.00000 1.00000 1.00000 1.00000 1.00000 

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 Rep 1 Rep2 Rep3 Rep4 Reps 

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/o Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soll/S 12.8333 36.8260 31.748 35.78 30.84 

100 22.464 16.158 8.66602 24.688 20.8920 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial 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 Detall 

Cone•% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 13 12.6 9 132 12.8 

Root Average Wet Wt. Detail 

Conc-•t. Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 

0 Artificial Soll/S 13.3167 45.2540 36.3420 46.99 42.488 

100 36.6960 21 .8880 10.788 41 .768 31 .3280 

Total Average Biomass Dry Wt. Detall 

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

0 Artificia I SoiUS 2.70335 7.98000 6.78801 8.32666 7.09000 

100 5.82599 3.70398 2.00400 5.73000 4.91799 

Total Average Biomass Wet Wt. Detail 

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 

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

Endpoint Analysis Type 

% Gennination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-'.4 Statistic Critic,al 

Artificial Soil/Sedi 100 -1.633 1.85955 

AHCJ\/ATable 

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 

AHOVAAssumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.8141!5 

Sample Link Control Link 

05-4012-62B7 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: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-061 :56 PM 

07-3049-9835/BG 156602ps 

CH2M HIii I 
Version 

15 May-061 :55 .PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 20.96% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Noonal DlstrlbuUon 

Data Summary Original Data Transfonned Data 

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

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

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

Endpoint Analysls Type 
AG Average Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/1 Statistic Critical 

Artificial SoiUSedl 100 2.08754 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 8.937865 8.937865 1 

Error 16.40803 2.051004 8 

Total 25.3458948 10.988869 9 

ANOV A Assumptions 

Atbibute Test Statistic 

Variances Variance Ratio F 2.31238 

Distribution Shapiro-Wilk W 0.84486 

Sample Link Control Link 
0S-4012-6287 OS-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 2of 9 

15 May-061 :56 PM 

01-6840-9449/BG156602ps 

CH2M Hill I 
Version 

15 May-OS 1 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.96% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibulion 

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 
j Plant Chronic test 

Endpoint Analysls Type 

AG Average Height Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/. Statistic Crltlcal 

Artificial Soll/Sedi 100 3.36079 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 167.5538 167.5538 1 

Et'TO( 118.6756 14.83444 8 

Total 286.229324 182.38822 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.74088 

Dislr1buHon Shapiro-Wilk W 0.88876 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0050 4.52974 

F Statistic P-Value 

11.29 0.00992 

Critical 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 HIii I 
Version 

15 May-061:55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.91% 

Decision{0.05) 

Significant Effect 

Decislon{0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances . 

Normal Dlsbibulion 

Data Summary Original Data Transformed Data 

Cone•"• Control Type Count Mean Minimum Maximum SD Mean Minimum Maxlm4m SD 

0 Artificial Soil/$ 5 18.947 15.2 27 4.9498 

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

Endpoint . Analysis Type 
AG Average Wet Wt. Comparison 

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

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial SoiVSedi 100 2.12393 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 304.255 304.255 1 

Error 539.5712 67.4464 8 

Total 843.826233 371.70141 9 

AAOVA Assumptions 

.Attribute Test Statistic 

Variances Variance Ratio F 2.33292 

Distribution Shapiro-Wilk W 0.83430 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0332 9.65866 

F Statistic P-Value 
4.51 0.06642 

Critical P-Value 
23.15450 0.43209 

0.03769 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-061 :56 PM 

06-1778-4905/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 32.62% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

100 5 18.574 8.6660 24.688 6.3618 
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CETIS Analysis Detail 
j 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 VI Cone-¾ Statistic Critical 

Artificial Soll/Sedi 100 0.73477 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1567499 0 .15675 1 

Error 2.322712 0 .290339 8 

Total 2.47948206 0.4470889 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.35685 

Distribution Shapiro-Wilk W 0.87393 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2417 0.63371 

F Statistic P-Value 

0.54 0.48346 

Critical P-Value 

23.15450 0.77462 

0.11105 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

15 May-061 :56 PM 

10-9034-69851BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 NIA 39.19% 

Declsion(0.05) 

Non-Slgnlflcant Effect 

Decision(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Dlsbibutron 

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 

Dlslribullon Shapi~Wilk W 0.92184 

Sample Link Control Link 

05-4012--6287 05-4012-6287 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0046 4.95507 

F Statistic P-Value 
11.68 0.00912 

Critical P-Value 

23.15450 0.04287 

0.37254 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:56 PM 

10-5B46-0601/BG156602ps 

CH2M HIii I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 23.34% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equ~I Variances 

Normal Disbibulion 

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 Wei WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflcial Soll/Sedl 100 1.01382 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 
Between 175.7511 175.7511 1 

Error 1367.951 170.9939 8 
Total 1543.70190 346.74495 9 

AHOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 1.24753 

Dislr1bullon Shapiro-WIik W 0.87920 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1702 15.379 

F Statistic P-Value 
1.03 0.34035 

Critical P-Value 
23.15450 0.83546 

0.12775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-OS 1:56 PM 

07-1319-0997/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 41.70% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DisbibuHon 

Data Summary Original Data Transformed Data 

Conc-1.4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlffcial Soll/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 Varianca I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.73017 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 
Between 11.46197 11.46197 1 

Error 30.6319 3.828987 8 

Total 42.0938644 15.290956 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.97707 

Distribution Shapiro-Wilk W 0.84141 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0609 2.30133 

F Statistic P-Value 
2.99 0.12185 

Critical P-Value 

23.15450 0.52538 

0.04587 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

15 May-061 :56 PM 

0~968~5993/BG156602ps 

CH2M Hill 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 

Nonna! 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 I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial SoilfSedi 100 1.4518 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 942.4918 942.4918 1 

Error 35TT.302 447.1627 8 

Total 4519.79327 1389.6544 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaHo F 1.56883 

Distribution Shapiro-Wilk W 0.85602 

Sample Link Control Link 

05-4012-6287 0!K012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0923 24.8697 

F Statistic P-Value 

2.11 0.18462 

Critical P-Value 

23.15450 0.67328 

0.06847 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-061:56 PM 

10-6936-9311/BG156602ps 

CH2M HIii 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 Artificial Soll/$ 5 66.484 26.15 82.77 23.370 

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

Test No: ~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: 03-3130-81 04 Code: 
Sample Date: 30 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 6d Oh Station: 

Comments: J11JH5 

Comparison Summary 

Analysis Endpoint NOEL 

15-4902-9508 % Germination 100 

03-4255-8269 AG Average Dry Wt. 100 

16-2999-4225 AG Average Height 100 

14-341 !>-6893 AG Average Wet Wt. 100 

09--0554-617 4 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 lest 

ASTM E1963-02 (2002) 

B1566-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

> 100 N/A 

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

> 100 N/A 

CETISTII v1.1 .2revl 

Report Date: 

Page 1 of 3 

15 May-06 2:01 PM 

11-7211-8663/BG156603ps Test Link: 

CH2M HIii I 
Duration: 33d Oh 
Species: Poa sandbergii 

Source: 

Client: 

Project: 

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

52.20% Equal Variance t Two-Sample 

142.17o/o Wilcoxon Rank Sum Two-Sample 

44.73% Equal Variance t T~ample 

72.74% Equal Variance t T~ample 

111.63°.4 Wilcoxon Rank Sum Two-Sample 

62.15% Equal Variance t T~ample 

55.73% Equal Variance t Two-Sample 

54.13°-', Equal Variance t Two-Sample 

-92-
Analyst: ?,y Approval: __ _ 



Page 2 of 3 

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

Test Link: 11-7211-8663/BG156603ps 

¾ Genninatlon Summary 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08°.-

100 5 0.84000 0.20000 1.00000 0.16000 o.35m 42.59°-' 

AG Average Dry Wt. Summary 

Cone-•t. Control Type Rep& 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-% 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 SoiVS 5 1.61no 0.64667 2.06331 0.25857 0.57819 • 35.75% 
100 5 2.03640 0.9-4800 3.45001 0.57735 1.29098 63.40% 

Root Average Length Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoiVS 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 6.1618 13.778 37.36% 
100 5 32.477 11.544 70.600 10.675 23.871 73.50% 

Total Average Biomass Dry Wt. Summary 

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

0 Artificial Soil/S 5 6.5776 2.7033 8.3267 1.0085 2.2551 34.29% 
100 5 6.2848 3.0760 11 .960 1.6937 3.7873 60.26% 

Total Average Biomass Wet Wl Summary 

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

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

100 5 56.103 22.704 113.66 16.289 36.423 64.92°.-

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

Approval:. __ _ 



Page 3 of 3 

CETIS Test Summary 
Report Date: 15 May-06 2:01 PM 
Teat Link: 11-n11-8663/BG156603ps 

o/o Germination Detail 

Cone-% Control Type Rep 1 Rep2· Rep3 Rep4 Rep5 

0 Artifi cial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000 

100 1.00000 1.00000 1.00000 0.20000 1.00000 

AG Average Dry Wt. Detall 

Conc-0.4 Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000 

100 3.26001 2.12800 4.90200 8.5J001 2.44199 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

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 Wet Wt. Detail 

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

100 20.1080 11 .1600 28.4260 43.06 15.3760 

Root Average Dry Wt. Detail 

Cone•o/• Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 

100 1.1 9199 0.94800 3.44401 3.45001 1.14800 

Root Average Length Detail 

Conc-o/e Control Type Rep1 Rep2 Rep 3 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 Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Reps 
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 Blomasa Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 
0 Artiflcial Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 4.45200 3.07600 8.34601 11 .9600 3.58999 

Total Average BlomaH Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 
0 Artificial SoiVS 26.1500 82.0800 68.0900 82.77 73.328 

1()0 41 .2360 22.7040 68.98 113.66 33.936 

-94 -
000-092-101-1 CETIS TM v1 .1.2revl Analyst: ?r- Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Compar1son 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artlliciai SoiVSedl 100 29 

ANOI/ATable 

Source Sum of Squares Mean Square OF 
Between 0.0001352 0.000135 1 

Error 0.8748686 0.109359 8 

Total 0.87500388 0.1094938 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45738 

Dislr1bulion Shapiro-Wilk W 0.65938 

Sample link Control Link 

11-7211--8663 11-7211--8663 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 3 

F Statistic P-Value 

0.00 0.97281 

Critical P-Value 

23.15450 0.40516 

0.00028 

Comparisons: 

Report Date: 

Analysls: 

Page 1 of 9 

15 May-OS 2:01 PM 
15-4902-9508/BG156603ps 

CH2M Hill I 
Date Analyzed Version 
15 May--062:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 41.99% 

Decislon{0.05) 

Non-Significant Effect 

Declslon{0.05) 

Non-Significant Effect 

Declslon{0.01) 

Equal Variances 

Non-normal Disbibution 

Data Summary Original Data Transformed Data 

Conc-1/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 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 t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-"i'. Statistic Critical 

Artificial Soil/Sedi 100 0.51132 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1.26735 1.26735 1 

Error 38.7791 4.847388 8 

Total 40.0464520 6.1147375 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38550 

Distribution Shapiro-Wilk W 0.94B07 

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--06 2:01 PM CETISv1 .1.2 

Toxic Untts ChV PMSD 

1 NIA 52.20% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•"i'• 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 VI Cone-'/, Statistic Critical 

Artfliclal Soll/Sedl 100 20 

AHOVATable 

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 Assumpllons 

Attribute Test Statistic 

Variances Variance Ra0o F 41 .81857 

Distribution Shapiro-Wilk W 0.71129 

Sample Link Control Link 

11-7211-8663 11-7211-8683 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.0754 0 

F Statistic P•Value 
0.23 0.64499 

Critical P-Value 

23.15450 0.00322 

0.00121 

Comparisons: 

Report Data: 

Analysis: 

Page 3of 9 

15 May-06 2:01 PM 

16-2999-4225/BG156603ps 

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

Toxic Units ChV PMSD 

1 NIA 142.17% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary 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 7.00000 5.00000 9.00000 1.58114 
100 5 25.880 8.6 83 32.009 4.00000 1.00000 10.0000 3.53553 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysts Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfol'T'l)ed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial S oil/Sedl 100 0.83967 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 

Between 89.38481 89.38481 1 

Error 1014.24 126.78 8 

Total 1103.6245 216.16477 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.68545 

Distribution Shapiro-WIik W 0.97199 

SampteUnk Control Link 

11-7211-8663 11-7211-866,3 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2127 13.2423 

F Statistic P-Vaiue 

0.71 0.42548 

Critical P-Value 

23.15450 0.62545 

0.90865 

Comparisons: 
Report Date: 
Analysts: 

Date Analyzed 

Page 4 of 9 

15 _May-06 2:01 PM 
14-341s-6893/BG15ffl03ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 44.73% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crlllcal 

Artificial Soil/Sedi 100 -0.6627 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 

Between 0.4393268 0.439327 1 

Error B.003755 1.000469 B 
Total 8.4430B144 1.4397961 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 4.9B547 

Distribution Shapiro-Wilk W 0.88496 

Sample Link Control Link 

11-7211 -8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Valua MSD 
0.7369 1.17636 

F Statistic P-Value 

0.44 0.52617 

Critical P-Value 

23.15450 0.14882 

0.14B71 

Comparisons: 

Report Date: 

Analysts: 

Data Analyzed 

Page 5 of 9 

15 May-06 2;01 PM 

09-0554-6174/BG156603ps 

CH2M HIii I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 72 .74% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57B19 

100 5 2.03640 0.94B00 3.45001 1.2909B .. 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

Root Average Length Comparison 

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

Group Comparisons 

Control VS Cone-% Statistic Crltlcal 

Artiftcial Soil/Sedl 100 21 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 9.735111 9.735111 1 

Error 3247.241 405.9051 8 

Total 3256.97608 415.64023 9 

ANOVA Assumptions 

Attribute Test Statistic 
Vartances Variance RaUo F 24.04797 

Oisb'ibulion Shapiro-Wilk W 0.72521 

Sample Link Control Link 

11-7211-8663 11-721Hl663 

Zeta NOEL LOEL 
100 >100 

P•Value Tles 
0.1111 0 

F Statistic P-Value 
0.02 0.88076 

Critical P-Value 
23.15450 0.00931 

0.00178 

Comparisons: 
Report Date: 
Analysis: 

Page 6 of 9 

15 May-06 2:01 PM 

15-4360-3201/BG156603ps 

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

Toxic Units ChV PMSD 
1 NIA 111.63% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 
Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 21.227 13.333 29 5.693 6.80000 4.00000 9.00000 1.92354 

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

Endpoint Analysis Type 
Root Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal V_ariance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedl 100 0.35705 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 48.42056 48.42056 1 

Error 3038.583 379.8229 8 

Total 3087.00356 428.24343 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00179 

Dlslr1butlon 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 

07-7960-4753/BG156603ps 

CH2M HIii I 
' Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 62.15% 

Declslon(0.05) 

Non-Significant Effect 

Oecision(0.05) 

Non-Significant Effect 

Oeclslon(0.01) 

Equal Variances 

Normal Disb1butlon 

Data Summary Original Data Transformed Data 

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

0 Artllk:lal SoiVS 5 36.878 13.317 46.99 13.778 

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

Endpoint Analysis Type 
Tolal Average Biomass Ory Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t T~ample C>T Untransfonned 

Group Comparisons 

Control vs Cone-•!, Statistic Critical 

Artificial Soil/Sedi 100 0.14854 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.2143312 0.214331 1 

Error 77.71687 9.714608 8 

Total 77.9311967 9.9289394 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.82040 

Distribution Shapiro-Wilk W 0.94597 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4428 3.66564 

F Statistic P-Value 

0.02 0.68560 

Critical P-Value 

23.15450 0.33935 

0.62111 

Comparisons: 

Report Data: 

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% 

Daclslon(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 Soil/S 5 6.57761 2.70335 8.32666 2.25514 

100 5 6.26480 3.07600 11 .9600 3.78729 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Total Average Biomass Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.53636 1.85955 

/!MOVA Table 

Source Sum of Squares Mean Square DF 
Between 269.3819 269.3819 1 

Error 7491 .238 936.4048 8 

Total 7760.62021 1205.7867 9 

/!MOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.42893 

Distribution Shapiro-Wilk W 0.94678 

Sample Link Control Link 

11-7211-8663 1H21Hl663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3032 35.989 

F Statistic P-Valua 
0.29 0.60630 

Crltlcal P•Value 
23.15450 0.41109 

0.63064 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 2:01 PM 

01-2756-4511/BG156603ps 

CH2M 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 Transformed Data 

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

100 5 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 test Duration: 33d Oh 

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

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

Comments: BG1566-04 

Sample No: 11-8681-3426 Code: B1566-04 Client: 
Sample Date: 04 Apr-06 Material: Soll Project: 

Receive Date: Source: Hanford 

Sample Age: 24h Station: 

Comments: J11JH8 

Comparison Summary 

Analysls Endpoint NOEL LOEL ChV PMSD Method 
10-4296-6091 % Germination 100 > 100 NIA 20.96°,(, 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 Twe>-Sample 
09-2915-6004 Root Average Wet Wt. 100 > 100 NIA 48.66% Equal Variance t Two-Sample 
14-6816-4113 Total Average Biomass Dry 100 > 100 NIA 42.74% Equal Variance t Two--Sample 
08-0482-5495 Total Average Biomass Wet 100 > 100 NIA 43.45% Equal Variance I TWC>-Sample 

-105-
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Page 2 of 3 

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

Test Link: 09-5382-7322/BG156604ps 

% Gennlnatlon Summary 

Conc-•.4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soll/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 

100 5 1.00000 1.00000 1.00000 0.00000 0 .00000 0.00% 

AG Average Ory Wt. Summary 

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

100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41.94% 

AG Average Height Summary 

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

0 Artificial SoiVS 5 18.947 15.2 27 2.2136 4.9498 26.13% 

100 5 12.96 9.2 16.2 1.2254 2.7401 21.14% 

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 24.881 10.352 34.758 4.0937 9.1538 36.79o/e 

Root Average Dry Wt. Summary 

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

100 5 1.61000 0.34401 2.82400 0.39717 0.88809 55.16% 

Root Average Length Summary 

Cone•% Control Type Reps Mean Minimum Maximum SE so 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 Artiftcial Soil/S 5 36.878 13.317 46.99' 6.1616 13.778 37.36% 

100 5 30.844 4 .5140 48.884 7 .4266 16.606 53.84% 

Total Average Biomass Dry Wt. summary 

Conc-0/4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificia I 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: lf--
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CETIS Test Summary 
Report Date: 15 May-06 2:09 PM 
Test Link: 09-5382-7322/BG156604ps 

0/o Genninatlon Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/$ 0.60000 1.00000 1.00000 0.60000 1.00000 

100 1.00000 1.00000 1.00000 1.00000 1.00000 

AG Average Dry Wt Detail 

Conc-0..4 Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 

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 Rep5 

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 12.4 9.2 15 12 16.2 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep 3 Rep4 Rep5 

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 

Conc-0..4 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 Rep5 

0 Artlfi clal Soll/$ 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 Rep5 

0 . Artificial Soil/$ 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 Rep5 

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/$ 26.1500 82.0800 68.0900 82.77 73.328 

100 56.65 14.8660 69.4520 54.016 83.6420 

000-092-101-1 CETIS™ v1 .1 .2revt Analyst: "&----
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Equal Variance t Tv«rSample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Crltrcal 

Artificial Soil/Sedl 100 -1 .633 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

.Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 
2.67 0.14111 

Critical P-Value 

11 .25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 2:09 PM 

10-4296-6091/BG156604ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 20.96% , 

Declslon(0.05) 

Non-Significant Effect 

Declslon(D.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysis Type 

AG Average Dry WI. Compartson 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-"!. Statistic Critical 

Artificlal SoiVSedi 100 21 

ANOVATable 

Source Sum Of Squares Mean Square DF 

Between 2.546196 2.546196 1 

Error 22.43875 2.804843 8 

Total 24.9849429 5.3510389 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.04281 

Distribution Shapiro-Wilk W 0.78590 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.1111 0 

F Statistic P-Value 

0.91 0.36860 

CrlUcal P-Value 

23.15450 0.96857 

0.00977 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

15 May-06 2:09 PM 

06-5675-2370/BG156604ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 39.71% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(D.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/5 5 4.96040 2.05668 6.26333 1.69222 6.80000 2.00000 10.0000 3.11448 

100 5 3.95120 1.1 7200 5.57001 1.65713 4.20000 1.00000 8.00000 2.58844 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Twe>-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflcfal Soll/Sedi 100 2.36611 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 89.60044 89.60044 1 

Error 128.0356 16.00444 8 

Total 217.635994 105.60489 9 

ANOIIAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 3.26330 

Dislribulioo 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 

23.1 5450 0.27849 

0.20879 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:09 PM 

18-8985-83051BG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 24.83% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

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

Endpoint Analysis Type 

AG Average Wet Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.79139 1.85955 

AMOVA Table 

Source Sum of Squares Mean Square DF 

Between 55.80611 55.80611 1 

Error 712.8447 89.10558 8 

Total 768.650TT6 144.91169 9 

AMOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 1.12685 

Distribution Shapiro-Wilk W 0.84581 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2258 11 .1017 

F Statistic P-Value 
0.63 0.45154 

Critical P-Value 
23.15450 0.91064 

0.05178 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 2:09 PM 

09-3523-9846/BG 156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic UnHs 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 12.633 36.826 9.717 

100 5 24.681 10.352 34.758 9.1538 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial Soll/Sedl 100 0.01519 1.85955 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35927 

Dlslr1bullon Shapiro-Wilk W 0.93228 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.4941 0.88128 

F Statistic P-Value 

0.00 0.98825_ 

Critical P-Value 

23.15450 0.42618 

0.47069 

Comparisons: 

Repart Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

15 May-06 2:09 PM 

11-7626-6043/BG 156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 N/A 54.49% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SolVS 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Crltlcal 

Artificial Soil/Sedl 100 3.64112 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 
Between 253.3445 253.3445 1 

"Error 152.8729 19.10911 8 
Total 406.217346 . 272.45356 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.58027 

Distribution Shapiro-Wilk W 0.94563 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

<100 100 

P-Value MSC 
0.0033 5.14112 

F Statistic P-Value 
13.26 0.00658 

Critical P-Value 
23.15450 0.12453 

0.61720 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:09 PM 

04-8151-0611/BG156604ps 

CH2M HUI I 
Version 

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

Toxic Units ChV PMSO 
NIA 24.22% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

Conc•"/4 Control Type Count Mean Minimum Maximum so Mean Minimum Maximum SD 
0 Artificial Soil/S 5 21.227 13.333 29 5.693 

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

Endpoint Analysis Type 
Root Average Wei Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StaUstlc Crltlcal 

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 

ANf:111 A Assumptions 

Attribute Test Statistic 

Variances Variance RatiO F 1.45274 

Distribution Shapiro-Wilk W 0.86473 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Vatua MSD 
0.2746 17.9443 

F Statistic P-Valua 
0.39 0.54921 

Crltlcal P-Vafua 
23.15450 0.72627 

0.08673 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:09 PM 

09-2915-6004/BG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISV1 .1.2 

Toxic Units ChV PMSD 
1 NIA 48.66% 

Decision(0.05) 

Non-Significant Effect 

Dacision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/5 5 36.878 13.317 46.99 13.na 

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 COnc-•4 Statistic CrlUcal 

Artificial SoillSedi 100 0.67228 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between . 2.58272 2.58272 1 

EITOI' 45.71575 5.714468 8 

Total 48.2984681 8.2971888 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.24729 

Distribution Shapiro-Wilk W 0.83879 

Sample Link Control Link 

O!t-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2602 2.81142 

F Statistic P-Value 

0.45 0.52034 

Critical P-Valua 

23,15450 0.83561 

0.04267 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page B of 9 

15 May-06 2:09 PM 

14-6818-4113/BG156604ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSO 

1 NIA 42.74% 

Decision(0.05) 

Non-Slgnlflcant Effect 

Decision(0.05) 

Non-Significant Effect 

Deelslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

Tolal Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-'/, Statistic Critical 

Artificial Soil/Sedl 100 0.6926 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 289.3578 289.3578 1 

Error 4825.742 603.2178 8 

Total 5115.09998 892,57556 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.20886 

Distribution Shapiro-Wilk W 0.83756 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2541 28.8851 

F Statistic P-Value 

0.48 0.50816 

Crltlcal P-Value 

23.15450 0.85859 

0.04125 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-OS 2:09 PM 

~482-5495/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 Dlsb1butlon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 66.484 26.15 82.77 23.370 

100 5 55.725 14.866 83.642 25.695 
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Page 1 of 3 

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

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

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

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

Ending Date: OB May-06 OIi Water: Source: 
Setup Date: 05 Apr-06 12:00 AM Brine: 

Comments: BG1566-05 

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

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

Receive Date: Source: Hanford 

Sample Age: 24h Station: 

Comments: J11 JH4 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

10-2614-5013 % Gemiination 100 > 100 NIA 27.93% Wilcoxon Rank SUTI 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 Wt. 100 > 100 NIA 32.37% Equal Varlanca t Two-Sample 

11-7585-1124 Root Average Dry Wt. 100 > 100 N/A 35.66o/o 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°,(, Equal Variance I Two-Sample 

09-4776-1406 Tola! Average Biomass Dry 100 > 100 N/A 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 .1.2revl Analyst: 'f:,v 
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CETIS Test Summary 
•1. Germination Summary 

Cone-o/. Control Type Reps Mean 

0 Artificial Soil/5 5 0.84000 

100 5 0.92000 

AG Average Dry Wt. Summary 

Cone-•4 Control Type Reps Mean 

0 Artificial Soil/5 5 4.96040 

100 5 3.76653 

AG Average Height Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/5 5 18.947 

100 5 14.6 

AG Average Wet wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificia I Soil/5 5 29.605 

100 5 23.145 

Root Average Dry Wt. Summary 

Cone•o/• Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 1.65493 

Root Average Length Summary 

Cone-"/4 Control 'fype Reps Mean 

0 Artlfielal Soll/S 5 21 .227 

100 5 16.667 · 

Root Average Wet Wt Summa,y 

Cone-% Control Type Reps Mean 

0 Artificial Soll/S 5 36.878 

100 5 31.738 

Total Average Biomass Dry Wt Summary 

Cone-% Control Type Reps Mean 

0 Artlficial 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.TT17 

Minimum Maximum SE 
0.64667 2.06331 0.25857 
1.05601 2.03398 0.17121 

Minimum Maximum SE 
13.333 29 2.546 
10.8 26.333 2.5826 

Minimum Maximum SE 
13.317 46.99 6.1616 
20.338 41 .842 3.7804 

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 

CETIS111 v1 .1.2revl 

SD 
0.21909 

0.17889 

SD 
1.69222 
1.04056 

SD 
4.9498 
3.7014 

SD 

9.717 
6.1977 

SD 
0.57819 
0.38285 

so 
5.693 

5.7748 

so 
13.778 
8.4532 

SD 
2.25514 

1.38660 

SD 
23.370 
14.076 

Report Date: 
Test Link: 

CV 

26.08% 
19.44% 

CV 

34.11% 
27.63% 

CV 
26.13% 
25.35°,(, 

CV 

32.82°,(, 
26.78% 

CV 
35.75% 
23.13% 

CV 
26.82% 

34.65% 

CV 

37.36% 
26.63% 

CV 

34.29% 
25.58°,(, 

CV 
35.15% 
25.65°,(, 

Analyst 'Jr-" 

Page 2 of 3 

15 May-06 2:15 PM 

02-6435-3225/BG156605ps 
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CETIS Test Summary 
% Germination Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial SoiVS 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 2.32200 3.90800 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 12.2 12.8 

AG Average Wet Wl Detail 

Cone-"!. Control Type Rep 1 Rep2 

0 Artiflcial Soil/S 12.8333 36.8260 

100 14.0140 24.974 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 0.64667 1.92800 

100 1.05601 1.87601 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artiflclal Soll/$ 13.3333 23.4 

100 10.8 15.4 

Root Average Wet Wt. Detail 

Conc-o/• Control Type Rep1 Rep2 

0 Artificial Soil/S 13.3167 45.2540 

100 20.3380 41.8420 

Total Average Biomass Dry Wt. Detail 

Cone-•!. Control Type Rep 1 Rep2 

0 Artlficia I Soi VS 2.70335 7.98000 

100 3.37800 5.78400 

Total Average Biomass Wet Wt. Detail 

Cone-•!. Control Type Rep1 Rep2 

0 Artificial Soil/S 26.1500 82.0800 

100 34.352 66.816 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

526000 

3.19401 

Rep3 

15.2 

12.4 

Rep3 

31.748 

20.118 

Rep3 

1.52800 

1.52201 

Rep3 

20 

14.8 

Rep3 

36.3420 

26.3220 

Rep3 

6.78801 

4.71603 

Rep3 
68.0900 

46.4400 

Rep4 Reps 
0.60000 1.00000 

1.00000 0.60000 

Rep4 RepS 

6.26333 5.17000 

4.44199 4.96667 

Rep4 Reps 
27 15.4 

14.6 21 

Rep4 Rep5 
35.78 30.84 

26.822 29.7967 

Rep4 Rep5 
2.06331 1.92001 

2.03398 1.78666 

Rep4 Rep 5 
29 20.4 

16 26.3333 

Rep4 Rep5 
46.99 42.488 

34.114 36.0733 

Rep4 Rep5 

8.32666 7.09000 

6.47598 6.75334 

Rep4 Rep!!I 
82.77 73.328 

60.936 65.87 

CETISTII v1.1.2revl 

Report Date: 

Test Link: 

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

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transfonn 

WIicoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 30 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.021087 0.021087 1 

Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value nes 

0.6548 3 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

· Analysls: 

Page 1 of 9 

15 May-06 2:15 PM 

10-2614-5013/BG15(:i605ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-nonnal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artlficlal Soil/$ 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861 

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

Endpoint Analysis Type 

AG Average Dry WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-•1. Statistic Critical 

Artificial SoiUSedi 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 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.64472 

Distribution Shapiro-Wilk W 0.87162 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1079 1.65205 

F Statistic P•Value 

1.81 0.21587 

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 

0&-981&-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 

Decfslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SolUS 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 VII Conc•o/• Statistic Critical 

Artificial SoiVSedi 100 1.57255 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 47.23378 47.23378 1 

Error 152.B036 19.10044 8 

Total 200.037334 66.334221 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.78839 

Distribution Shapiro-Wilk W 0.81182 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

o.on2 5.13995 

F StatisUc P-Value 

2.47 0.1 5447 

Crttlcal P-Value 

23.15450 0.58719 

0.02017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:15 PM 

12-7B56-0968/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 DlslrfbuHon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 
AG Average Wet Wl Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 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 

Attrtbuta Test Statistic 

Variances Variance Ratio F 2.45808 

Distribution Shapiro-WIik W 0.84922 

Sample Link Control Link 

02-6435-3225 02-8435-3225 

Zeta NOEL LOEL 

100 >100 

P-Valua MSD 
0.1227 9.58459 

F Statistic P-Value 
1.57 0.24544 

Critical P-Value 

23.15450 0.40501 

0.05686 

Comparisons: 

RaPort Data: 
Analysis: 

Data Analyzed 

Page 4 of 9 

15 May-06 2:15 PM 

12-4163-3516/BG 156605ps 

CH2M HIii I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 32.37% 

Declslon(0.05} 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/, ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 29.605 12.833 36.826 9.717 

100 5 23.145 14.014 29.797 6.1977 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic CriUcal 

Artificial Soll/Sedl 100 -0.1217 1.B5955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0035600 0.003560 1 

Error 1.9234B9 0.240436 B 
Total 1.92704911 0.2439961 9 

AAOVA 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 0.5766B 

F StaUstlc P-Value 

0.01 0.90615 

Critical P-Value 

23.15450 0.44417 

0.06397 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

15 May-06 2:15 PM 

11-75B5-1124/BG156605ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 35.66% 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artilldal Soll/S 5 1.61720 0.64667 2.06331 0.57819 

100 5 1.65493 1.05601 2.03398 0.3B285 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 1.2574 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 

Between 51.984 51 .984 1 

Error 263.0364 32.87955 8 

Total 315.020439 84.863556 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02896 

Distribution Shapiro-WIik W 0.91541 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1220 6.74373 

F Statistic P-Value 

1.58 0.24407 

Critical P-Value 

23.15450 0.97859 

0.32023 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:15 PM 
06-2382-5640/BG 156605ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 31.77% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlflclat Soil/S 5 21227 13.333 29 5.693 

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

Endpoint ._ ,l,\nalysia Type 
Root Average Wet Wt. '-- C:omparison 

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 OF 
Between 66.05597 66.05597 1 

Error 1045.13 130.6412 8 
Total 1111.18549 196.69716 9 

ANOV A Assumptions 

Atbibute Test Statistic 
Variances Variance Ratio F 2.65655 

Distribution Shapiro-Wilk W 0.87165 

Sample Link Control Unk 
02-643!>-3225 02-643!>-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.2486 13.4424 

F Statistic P-Value 
0.51 0.49724 

Critical P-Value 
23.15450 0.36694 

0.10448 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:15 PM 

03-8355-0816/BG156605ps 

CH2M Hill I 
Version 

15 May-062:15 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 36.45% 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

100 5 31.738 20.338 41 .842 8.4532 
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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/Sedl 100 0.97653 1.85955 

ANOVATable 

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 

AAOVA 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 StaUstlc 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-06 2:15 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 33.47% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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 5.42147 3.37800 6.75334 1.38660 
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"/• Statistic Critical 

Artificial SoiUSedl 100 0.95081 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 336.4471 336.4471 1 

Error 2977.274 372.1593 8 

Total 3313.72122 708.60632 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.75655 

Distribution Shapiro-Wilk W 0.83700 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1848 22.6883 

F StatlsUc 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 

05-5096-3625/BG156605ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 34.13% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial SoiUS 5 66.484 26.15 82.77 23.370 

100 5 54.883 34.352 66.816 14.076 
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~ 
'} ;2·71J· 

!-'Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 I Pai:e 1 o( l 

l~cctor Com1111nv Contact Tcle11hone No. Proicct Coordinator 
SL D:ata Turnaround . COLLOM JOAN KESSNER 375-4688 KESSNER,JH Price Code 

P1·oicct Dcsi1?n111ion S11m11linl! Location SAFNo. Air Quality ' ' 45 Days 
100 & 300 Arca Componc111 or the RC-ORA - Incremental So 600-131 RC-051 

1.· t 

lee Chest No. Field Lol!book No. I COA Method ofShiomcnt 
EL-1596 BESRAS6520 

Shinned To OITsitc Proocrtv No. Bill of LAdin2'Air Bill No. 
CH2MHil.L A060151 ····-· •·· - · .... . ····- · ·-- .. - ·· - ·· · . - .. .. - . - · .. .. --- --- ------·· .... . ----······ -- •··· . _._ _______ - ·- --- -- .. . . ' . --- . ... . .. .. 

1:'OSSIBI.E SAMPLE HAZARDS/REMARKS 

NONE None None 
Prc.scrvatlon 

Type of Container 
GIP . f'/G 

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

I I 
-

Volume 
I 000& iOOOg 'j,/ s '•ft.'C'-'J H!8lt.: 

Sc,: ilffll( I) in So~""'" Spcciol Toxicity 

SAMPLE ANALYSIS 
1nsU\ICliON. ASTM e196l: 

SOllNcma<ode 
Toxirlt7 

( /·- /- () C' .> LU -
ASTM El172 

Sample No. Malrix • Sample Date :~·~~~~tji~~~~ ~«:\~;~~; \~•;';:i~ t •. ;:).· ,;;~~~; i~:.,t~;~i~~ fl;;::=~·~JJ._;~~ l?'"!~::( -~.\: -:.. . .. .. ._:;;:·:;tI·rt~~· Sample Time t,;.~ , =~-' ..J.f'ti .. . ., .. 
:::::i .... I. ., ._..__ •1" ·• : : J -.--:- - ·-... ; : . 

~ .J iODW4 SOIL (D --31-0~~ I 53D X X 
J'ffloW&- SOIL 

~ SOIL 

-;Hi)!;)W-2- SOIL 

Jteewa- SOI L - ·-
CJ'(ArN QF PO~~ESS}9N Sign/Print Namci; SPECIAL INSTRUCTIONS Matrix• 

D:nc/Tin,c DAie/Time IBcliiia.u~~Byl_!l-imov d Frot,J,,, Received By/Scored In S•Soll 
I - . _._ ll-f-oSei~:i -~~-'- -LbJ------ 1/ ··( - t:-:, IC>~. -,,_ (I) P•nicle Size (D,y Sic,•e). 0422: Moisture Conlent • D22 I 6: TOC • 9060: pH (Soil) · 9045: sc-s---. --Rclinq11ishcd By/Ren10ved From 

Relinquished 8 y/Rc1no,·cd From 

Relinquished Dy/Hcn10YCd Fron, 

Relinquished Dy/Removed From 

Relinquished 13y/Rc1novcd From 

LADORATORY Received Uy 

SECTION 

l~,LSAl\1PLE Q;spos,I Me1hoi.l 
lf.> ,POSITION 

-Bt-h=EE-01 1 (08/29/2005) 
I 

Oa1c/Time Received By/Stoml I" DDle/TinlC 

Dale/Time Received By/Stoia! In Date/Time 

D:itcJTin,c Received By/Stored In C11c/Tin11e 

Dale/Time Received By/Stored In DalCITin,c 

Dole/Time Received By/S10,ed In Dale/Time 

Nitrogen by KjelcW1I - 351.2; Amn10nia. 350.3: IC Anions• 300.0; Pcrcc1u Solids SO,,S.,,1 

SI-SI,.~ 

BJS'IJ. -ot W•Wacr 

{3,;,,~ L.0 -= 0-0il 
A•Air 
DS•On1• Stfok 
DL•DN• Uq,o"" 
T-Til•--
\\'l•W-~ 
L•~1111id 
V•Vc»d2tt0a 
X-0,h<, 

Tille Da\C/Tlmr 

Disposed By DatcfTimc 



I 

~ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 11'•,• . l of l 

Cp.Ucctor Comuanv Contact Ttltnhonc No. Proicct Coordinator 
Price Code SL Data Turnaround !-, COLLOM JOAN KESSNER 37S-46S8 KESSNER,JH 

Proicct Dtsi2nation Samulinl! Location SAF.No. Air-Quality ! 45 Days 
100 & 300 Area Component of the RCBRA - Incremental ·so PIT 23 RC-051 : 

Ice Chest No. Field Loe:book No. I COA Method of Shinmcn! 
EL-1596 BESRAS6520 

Shinned To Offs!rc Proocrtv No. Bill ofLadine/Air Bill No. 
CH2MHILL A060151 ·~ -- ·• .. . ·- . .. . . . . .. . ····- .. --··· . • •• • - ·· . .. -·--- ·-· - ... - ·---·· ·--·-· -·- ·· --·---. - --·- -· · .. -- ·· ···· -· ·- - ...• 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Prcscn·ation 
None None 

Type of Container 
GIP PIG 

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

I l 
, (' , 

Volume 
1000g •)OC>Og"" V c.. - ? 

'(oc,~; \\, <, 

Sec ilel'ft(I) in Soil Pbi< 
Speclol To:cicily 

SAMPLE ANALYSIS 
111SU'Vetiof'd. ASTM 1,1961: 

soa Nenu,odo 
To.,;dry 

I ASTMEl l72 

Sample No. Matri x • Sample Date Sample T ime ~~~ I."''.~~ ~ · ~~ ~~~, ~-Mr-· lillt{:·)~\ :;;;~/);;;:.~?: ~;)j~f~(} ... :il .;./.~~,:~: ~-·.;/ ~~~~JtYsl~ i7,!J. ~~~ ...-.. ~~t. -~~'1·(; ~:,1,,"' :'lo. ,,-
J10DV4 SOIL . 11 ·-~ ·-C- :S, li,,' ,DC I I -1 
J10DV5 SOIL 

J 10DV6 SOIL 

J10DV7 SOIL 

J 10DV8 SOIL 

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

Re\i11~uishcd t:tr10vcd Prom . Dale/Time Recch"d By/Sco,cd II\ Oaccrrimc This c~in of custody fom, documents the tnms(er of bulk li<ld collcc1cd soils 10 1hc, CH2M Hill 
S•Soil 

9C,.,':J..rt- I 1 NT.01('~ ll·'i ··~· S l 2. ' .C<.) ,-·4':C:;· L' r./l ~ 1---· // ·· '7 ·v >' / :z : ·.".I· , 
Co,v:,Jl is l•boraiory for inc:remerual preporo1ion •nd aliq110lin¥, ,E-ScdlfflClll 

Relinquished Dy/Removed Fro~,I 
so-s.,;o 

Datc/TinlC RccciY<d By{Slo..:d In Date/Time (I) Pa, 1ielc Size (D,y Sieve) - D4Zl; Moisture Conien1 - D22 I 6: TOC - 9060: pH (Soil) • 904S; St-5'MIJC 

Ni[l'Ogen by Kjcldahl - 351 :1; Anuuonia • 3S0.3; IC l\llions • 300.0; Pcn:clll Solids W•\Yacr 

-• ).. 1' -
. 0-0il 

Rclinqui>hcd By/Removed From 0alc/TinlC Received By/Stora! In Date/Time A•Ait 

\\0\o~ OS-On,n,Soliu 

\ \ r .. . - OL•DnoaU.i,lo 

Rcii11q11ishcd Dy/Rcn-ovcd From D:,1crrimc: p•' ':i~ T-TtUI~ 
Received By/Sto,cd In Dale/Time f<."' ' ,,,... - WI-W ipe 

.. "-""✓ 1.-L<.ill 

Rclinqui,hc:d Dy/Rc11-o,·cd From D~lc/Tin-.: 
,2-: .. (!..: - V•V~ 

Rccci,-cd By/SIOred In Dale/Time 
Q ,0'~ 1315"--/.). -o A 

:<-Ou.a-
;: D ·-

Relinquished Dy/Rcnr,vcd Fro,n 0..1crrimc Rece ived By/Slorcd In Dal.C/Timc 

LABORATORY Rc:ecivcd Dy T itle Dotc/Ti11lC 
SECTION 

:;.LSAMPLE Disl)0£31 Method Dispoltd By D~1c/Ti1nc 

OSITlON 

iiH - E-011 (08/29/2005 



Wa~ington Closm·c Hanford 
lllcctor 
I.. COLI.OM 

·oint l)c~hrn:ili0"!1 
100 & 300 Arc;1 ( '11mponcnl nflhc RC-llRA • lucn:mcu1:1I Su 

c Che.~! No. 

CHAIN OF. CUSTODY/SAMPLE ANALYSIS REQUEST 
\.OlllD:tll\" C:ontnct 

.101\N KGSSNER 

S,1111ulimr Locntiou 

Ttknhont· ~o. 
37S-46SS 

l/pl:1111I Bnck Ii IJ L:lcvated-100-1'-2 

Field Lo~book No. 
cL-1596 I COA 

BESRAS6S20 

Proicct CoonlinMor 
KESSNl.:R, JI! 

SAF:'lio, 
RC-051 

I\ I ethod of Shi nm en I 

RC-051-9 

l'ricc Code 8L 

Air Quality 

hinncid To 
CH2Ml·lll.l. 

Offsilc Proocrt,· No. Bill or Lndinl!/Air 13ill No. 

!'OSSll!I.E SAl\11'1 . F: 11,\:i'.J\IH>SIH EMAll KS 

"01e11ti11l(r llmlin11r-1frr. 

5pcci:tl 1-1:tnclliug :111d/01· Storage 
VONE 

Si\M l'l.r. M,AL YSIS 

Sample Nn. Matrix• 

A060l51 

Prcserv:1tion 

Type of Containc,· 

l',o, of ContRincr(s) 

Volume 

Sample Time 

~Otl( ~~rlC 

G.IP PiG 

I I 

IOQOg l..fo(.<-J 
-Sec ilcn1 ( I) in Soil ri:wu 

Sp<<iol To.'li;icit)' 
111S1nKl.X\I, ASTMG1%>: 

Suil N<u'l.\tod~ 
To~i'.ci<y 

A$TM E.217l 

_1o_o_r_e _____ -41 ___ s_o_,_L __ __,_J_ I ./Ji1E 5 1"7 '• z ; ____ , ___ 

CI-IAIN OF ross1-:s.<;10.'I .,Sign/Print Names SPECUL lNSTRlJCTIONS 

:_'''"9 i:_i.SllJid. _oft:•" 1.)~\1:(~);.'o '.;'"--r;;;: - ,, ~~,,,_,·•·rr.i~n, .. Y-1'' :;',1. ;c..:i., ____ ·_> n,,t.~i-cd D 1S iorcd;!/0_' Da1•1u· '/4 . . {) , __ n .n AH-' /"(//1. · I,,.,,/. :: .. l l,,-v'J/j" ,,-, I"/ /J, 1 · · ,,-I. l4'.i:i Portid• Site l Ory Sic,·c) - 0422: Moislur• Con1c,11 - 01~ I G: 'l'OC • 9060: pH (Soil) · 90~,: 
r .I.I/ / .vi -v ,I/ .l,U ,/ I/.. , I I 1/=>ll-j l<atro,cn by Kjcldahl. 351 .2; A11111\01li3 - 350.l: 1r ;\nions • JOO.0: Pcr•c111 S.,lid~ 

:lfnqn~i?c.ii»1Rc11"'lvcd F~ ~ l>:u.:rl ,me _ R«civsli Oy.'Slurcd In Do~'Timc ' f I :lti / . 
_c.._,_ l~_-_.,_l.._.b_ . .....;((.....;\~l.....;.,_ - {=-~~_i&~· ?,....._P'--~...;.(_._-4----_ ____ ,_·· _______ ,_·--.- f;,·o,~7 n -.::. PJ i ~-'-/~- C, :3 
:linq11~111;hcd Jlylnc,1n\!Ccl 1:l'\')111 n.:11cr1·11l1'.' itcri:h·cd BylS1orcd 111 D.ite.-Tin,c 

clint.1uishcd Jly/Rcn111,·cc.l Ff\."'' Dat1.·t l"i1n,: Rccei,·cd Oy.'Sloml In D~tc.'Timc 

clinquishcd U)'/Rcmu\-cd Fnm1 Datc1Tin1e 

dinq\li~lu:d IJyl ltc-n•wcJ Frum l'l.lU:!l"imc 0~1c/Timc 

Onlu Tnru:iround 

45 Days 

. -~. ·.:.: ••• • ''!. 

M111rix • 

S•s.il 
1£ .. SC'dlM(tll 

S~!,oliil 
.i.l•Sh1dJC 
W•\Ya-r 
O•Oil 

D.S•D11 .. 11Scili.U 
l>L•Onun U1111i.11 
T•Tt,,lt,~ 
\\'l•\\'irc: 
1,. ... uq.,i., 
v ... vc:ifCU11-
X•01\t<f 

!..AllORATOnv 
Sf.~:ncf>,.._ 

'rh1\" ()atcfl'in.: 

01i\~s,w1•1.1-: 
1>1~•pswo,-.; 

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

Dispos~d 13)· 

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



E z.g '17 
W1tshin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 IP•g~ 1 or 1 

Colle~ Comm1nv Contact Tclcohonc No. Proi cct Coordin n tor 
l'riccCodc SL Dntn Turnnround L. Cpll.OM JOAN KESSNER 375-4688 KESSNER,JH 

Proicct Ocsil!1rn lion S:unoline Locntion SAF No. Air Quality 45 Days 
100 & 300 Arca CClmpt1ncn11>flhc RC"llRA - lncrcmenllll So Riparian l.ow-Si1e#I0 Downriver 100-0 RC-051 

Ice Chest Nu. Field Lo2book No. I CO:\ Method ofShinn1cnt 
EL-1596 BESRAS6520 

Shinned To Offsitc Proocrtv No. Bill of Ladine/Air Bill No. 
CH2Mllll.l. A060l51 

. -· . .. . . .. . - . . 
POSSIBl.E SAMPI.F. l·IAZ.ARDS/ltEMARKS 

NONG 
Prcscnation 

="'lt10C N"'1" 

Type of Cont11incr 
OIP PiQ 

Spcd:i.l Handling and/or Storage 

NON£ No. of Containcr(s) 
I l 

Volume 
1000, ~OOOg 

Sr< ncn1(J) In Sofl Plant 
Spcc;.1 Tl)xici1y 

SAMPLE ANALYSIS 
lnslJ'Ucrions. ASTM Et96l: ., Soil~t:""'11c.'Cic 

-!. ,,; 7 To:ri,;11 

,...,-{ ,/1; ASTM E!rn 
1-·· 

S:lmplc No. M1nrix • Sample Dale Sllmple Time il/•_ ..... i:/:: i r r;/ ,:t?~( ·-~_}/=~·-:/1t~ ~~).~;i/{ti ~ i~:~. }·~·'.Ii~/: .::' ;;;~:j:.: ~.-; 
• ·:: . .. , .. . , , . 

... (-.::, ?;>;: :·.-·:""{- ~~ ·• ·: .. . .. _ . . ' " . .. -
J1CLJ5 SOIL l~-L-2-vS •r-11. _, 

t l --1 1oer,l I 

//~. i"} 

CHAIN OF POSSESSION .l Ii ' ~ Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

lrtqui<hccl R~•~~ Fm'1.:..l"t L.11"\ l'D!ucrrimc ,v,• .'f:- ".'} R•~-~ylS1orcd h_i., OoiclTimc This ch•i11 or cuslody for.n doamtcn1s ~IC transfer ofllulk field colleclod soib l0 the CH2M Hill S•Soil 

'.Q, •• r,,, . \-e~r 1\-2..~·-c.:·~ ,.- _'£,.,.t, ✓L-J JJ-w //-.l.Y.J> /1,,.,, .,:,.. r ...-Coo·•lli• lllbonuory (or incrcn,cucat pn:paraliou :md aliq1&t.>1in¥· S!•SalllHW" 

SO-Solid 
Rcli,,q.:fishcJ O)•IRc11o~d Fn>~1 • Oaiefrin~ Received B)f'$lorcd In Dale/Time (I) P~rticlc Size (Dry Sieve)- 0422: Moisture Content - D22IC,: TOC-?060; pli (Soil)· 90~5: Sl•SIYII~ 

!l:i1ro1c11 lly Kjcl<bhl - JSl.2: Anvnoni• - JSO.l : IC Anions - JOO.O: Per,,cnt Solid< W•W.a1tr 
O•Otl 

Rclin~uishc,J Aylll.cn,nwd From O:llc/l'in,c Received ByiStoml ht ~1crrin,c A•."'-ir 
OS•Dt.llt Solid, 

0 <i5 
DL•Df_.n Liqw_.t 

DaiclTimc /J.J ''o <'•--:3-4-7 i . C'i - o1!:>-'f ,}. - T•TU#~ 
Rclinquishctl lly/Rm.,,,:d from · Received By/Stored In D•1c!Ti111c - \\'l•\\'ip,1' 

L•Li~vi• 
\ ' •V<iCUti~ 

Relinquished 8y1Rcmu,·cd fmm D::a.1crTimc R«civ.:d By/S1orcd In D~ICITime X•Od1tr 

Rc:li1K1uishc:d llyllltnK>,'<'d Fmm O;,h:rrimc Received B1•/Storcd In O>tefl"in,c 

LAUORATORY ltccci,,:ci By Tille Dole/Tio,., 
SECTION 

FIN!,<\~AM l'LE Di.<J>Ql;II Mc1hod Disp05Cd By D•1c11i11,c 

D~'BJITION 

BH1-:i\::t,'o 3/29/2005 



Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 I Pa;f.! ! ol 1 

iCollcclor Comoanv Conl.llct Tclcohouc No. Proicct Coordinator 
Price Code SL D111a Turna.-ound STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER. JH 

Proiccl Dcsi1rn,1lion Samolina Location SAFNo. Air Quality C 45 Days 
I 00 & 300 Arca Co111poncnl of Lhc: RCl3RA • lncr(mcntal So I 00-K RIPARIAN #S RC-051 

kc Chest No. Field Loabook No. I COA Method of Shipment 
EL-1596 DESRAS6520 GROUND TRANSPORT 

Shinned To Oflsite Prooerlv No. 
;10603~() 

Bill o! Ladln!!/Ah" Bill No. 
CH2MHILL ~"tA.i::. J-,. -Oli:, - --------- ------·- •• -------- . -- --- -- ··-----

l'OSSIDLE SAMPLE HAZARDS/REMARKS 

NONI:." N<iac N1.,nc 
l'Tcscrvatlon 

Type of Container 
GIP PIG 

Special Jfandling and/or Storage 

Use pase 3 fur 11rici1w/ 111n11:rin/ 10 C,m•nlli.rji1r MIS prepnmrio11 n11d No. of Containcr(s) 
I I 

aliq11t11i11s, pase I for radioa11al_vri,·al frnf"l in11s lo Ebcrliu~. & paite 2 
for d1m1i,·nl m1alyrirnlfmnio11,1· ,,, Lim11•ilk Volume 

1000g 4000g 

SH itcm(Jl ln Soil Plant 
Spo<i:lt Tt1,i;i..:lly 

SAMPLE ANALYSIS 
Jrw.nn:,;..111,1. ASTME l963: 

S1., il Nc1n,t,,J.:: 
Tc~tl."llv 

,\STME217! 

Sample No. Matrix• Sample Date Sample Time 
... . .. '· . . . 

J11JB8 SOIL ~~--2.\ ·· c~- flt: cc \, , 
i, .. ..-

CHAIN OF POSSESSION Sieu/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rclinqui.shcrl Dy/Remove d P-nm, D nlc/Ti11"r lhceiftd B),q;lmed 111 O..tc/Timc Thc.sc rn>rla indicoic that unless line<! ou1. •n~l)IICS 10 I>.: included wilh S1ro11tiun1-S9.90 •· Tot•I Sr li~ ... 

E \, -z.. "--b -~ tt,, A,\ ~ ~:) p. ' ~- /4 i-+ 2.. $.._.\ f;{; { ; A·---y .m:il)'sis rrx1ion. SE"a-S...,Jmlffll 
l, -.: ., "-- Thc•c rnvla indicate that 1his is a non-,n:ilysis used to properly fonl\M COC forn, $0-.S.-t~ 

R~quisl1ed Oy/11,"':p-/,-rum _ _ ,?•tc/Tinv~i-2:z. ....,-j, rt/;;;i;2cY/.lU/Y'J/J J1 °J;l/j_:;,j :;fa ,,concoct Joan Kessner for •ny questions. Sl•$k.Mfc 
W • WIC'1 

7 Ct "'· /:, 1 fi-1 7-(/' -{IC . I I .. ~·.n 2/~ Pat1ic:le Siu (Dry Sic,-c) - 0422: Moisture Conicnt - D22 16: TOC • 9060: pH \Soil)· 9045; 0-011 

( ~qufjdu ~•111ovcd From ' 0 D:ilcf l'imc Rccei ' d lly1St0ttd In ' D01efrimc / /.:.J ., ..... .,. 
.,.,, ilrogcn by Kjcld~hl • l.51 .2; An'11'110ni~ · 350.3; IC Anions • JOO.0: Pl:rccm Solids OS•t>n1i11 S.•hJJ 

Pm Ot...-ON1ft lli;,•JI 

Rcir.iquishcd By/Removed f-rom O~\t..:/Ti1,~ Date/Time f t;,'-Vi - lJ/ • S...1... ~ 
T: Tu-1w 

Received By/Stored In \\' l:: \\'1rir 

1.r l J..{r,,,i,.I, 

Rel ifKlu ishcd lly/R,o-.,vrtl Fram 
\ •\'rJ,'d:tU• 10 

[);1telrin'IC Received ll)'/Storcd lo DMcfTime X• Ootwt' .B,0 ~ -:;.-;,l C..Of''-l 
Rclinq11ishod 0y/Rcmnvcd From D;a lcm~ Received lly/S1orcd In o.,crrimc 

LABORATORY ltc.:c ivcd lly TIiie D:uc/fimr 

SE<yTION 

FINAJ:i-6AMPLE Dispos:il Method Olsp05C<I By D:itdTim< 
DIS!t@5ITION .... 

BHl·ES011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 j""i• l of l 

!Collector 
STANKOVICH. M. 

Co1IU>anv Conblct 
JOAN KESSNER 

Tclenhone No. 
375-4688 

Proiect Coordlnator 
KESSNER, JH Price Code SL 

Air Quality D 

Data Turnaround 

IProicct Desienallon SamDline Location 
100-K RIPARIAN #4 

SAFNo. 
RC.OSI 

45 Days 
I 00 & JOO Arcn Component or the RCBRA - lncremenL,l So 

Ice Chest No. Field Loa:book No. 
EL-1596 

Shiooed To Otrslte Prouertv No. 

I COA 
BESRAS6520 

Method of Shi11mcnt 
GROUND TRANSPORT 

Dill of Ladiwl/ Air Bill No. 
CH2MHILL A060l51 ------------- ---- ···--------'--- ~,c:..;.;c...;... _________ --r ___ _ ,--__ -· -~---~--~-~---,-------~-----.-----,- -----r-----J 

POSSIBLE SAMPLE IIAZARDS/REMARKS 

NON£ 

Special Handling and/or Storage 
Use page 3.for origilla/ matuial lo C,uvallisf1Jr MIS pn!para1io11 and 
nliqruni11g. pngt! I for 1·adioa,,af_wit-alfrartiom 1n Ebcrli11r. &:pagr 2 
fnr c-lii!mfrnl a11nlytirnlfruC'limL1· rn Uw,ville. 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

Prcsenration 

Type of Container 

No. of Container(s) 

Volume 

SnmpleTime 

J11JB7 SOIL 3-2.G,--o~ 

Nunc 

GIP 

I 

1000,: 

Su iu:,n (I) in 
Spo,:lal 

lnstNCtions.. 

Nunc 

PIO 

I 

4000g 

SoilPlam 
To.u:;cy 

ASTME1963: 
S11U Nc1nal<>do 

Tcw:icy 
ASll-fE2172 

: . . . . · ..... ·.·: .. .. . ~-· -: . 

r---C_H_A_IN_O_F_P_O_S_SE_• S_S_I_O_N _______ --.-__ S_,ign/P"--_r_in_t..:..N..:..am_cs _____ _____ ~SPECIAL INSTRUCTIONS 
Rcli'.jishcd By/Removed r-rom Oa1c/fimc ~ Oiile7ITmc • These rmrks indicole Jlw unless ~ncd out. analy1es to be included wilh SltOntium-89.90 •· Toi,I Sr 

t:-E:::----:--l_"Z.4.::....:c::....= h..._i,f ... ·..,-~-':--.L...,-.,_,
1
\......_-C~._..;::l..l,P~iOF-:'-t,:i......!["------+~("-r¥W..:....£..?.J!...,::.~A-~\A-.J·;~J..lll ...... _• __ ,.-:....... __ ~/-~ ::•~:=· indicate 1h01 Ibis Is• non-<1noly,is u.scd lO properly focmn1 COC fom, 

R7l~;l"ishcd 1. · 1",:" O:il:_"im: 3 ·~ :Z. l --C.:• ~~i~d. B71~!_~4 Jn f , - _ _ . _ Dfa!J!'l!' . Con1:1c1 Joan Kessner for any questions. 
--ru ,., , ~.///( IA 1 -,::, 1-,cf) ,r : ~<' I/Vi''.u/7/.i 'ff1..u't7.t:tn/O/-Nu/oi~ ~~ 

1-i.:.a:::_~L..~.::.t:t:.:;..:....!...._~1,.,f-l-L~,V.-:-,~{=; l~clti~....!..L:.....:;i.~¥--~~.,/~l~~_j\_~~!t,£::.~~!!;i:::....:::.._:.:_:..::.u..:.:.:l.~ (I) Particle Size {Dry Sieve) - DU:?: Mois1un: Contcnl · 02216; TOC - 9060: pH (Soil) · 904S: 
Rclin~u~hr.d By,'Removcd From al unc Rccci~:i-- By/Stored Ln • Date/Time Nitrogen by Kjcldahl. 351.2: Ammonia . 350.3: IC Anions • 300.0: Percent Solids 

Relinquished lly/Rcmoved From 

Relinquished llytRcmovcd From 

Relinquished lly/Rcmo\11:d From 

I.AllORA TORY Received lly 
SECTION 

FINA~AMPLE Disposal Melhod 
DIS~ITION 

BHI-EEt<)11 (08/29/2005) 

Do1c/Tim: Received By/S10n:d In 

D.,tc/Timc Received By/Ston:d In 

Da1c/Timc Rccc i vc<I By/S10<cd In 

DatefTime 

Date/Time 

Da<cfTlme 

lille I D"tc/Tin,c 

Disposed By [Mc/Time 

M~rrix • 

Sdrril 
S£•~l 
SO..S.,1d 

SlcSludP< 
\\' ,- W•cr 
0=0,1 

0$-DfVTU Soli6lt 
DLaDn>mLo<i....,. 
T.-,TIS""5 
w1~w1pr 
L.=.UQUicJ 



,_..,_ 
11';,i:c Washin£Lon Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-96 l of 1 

Collcc101· Comoa1l\' Conlllct Tclcohonc No. Proicct Coordinator 
l'ricc Code 8L D,lla Turmiround 

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

Proiccl Dcshmatlon Sa1noline Location SAFNo. Air Quality • 45 Days 
100 .l :100 Arc., Component of the RCilRA - lncrt:in.:nial So 100-H RIPARIAN #8 RC-OSI 

Ice Chest No. Field Lol!book No. I COA Method or Shiumcnt 
EL-IS96 BESRAS6S20 GROUND TRANSPORT 

Shiuncd Tn orrsitc Proocrl\· No. Dill or Ladinll/Air Dill No. 
C'H2Mt11LL AOGOISI SEEOSPC ----- ·-·· -----· -- ··-·-- --.--·--· -- ···----- -· ------ -----·--

l'OSSIDLE SAMPLE llAZAlillS/REMACtKS 

NON£ :,for.: l'\onc 
J"rcscn•ation 

Type or Container 
GIP PIO 

Special Handling and/or Stornge 

l/sc pcr.~r 3Jiu original mm,:rial 10 Con•11/lixf,11· MIS prl'parn1iu11 cmd No. or Co111nlncr(s) 
I I 

nlifJ1101i11g. pa_~,. I Ji,r rndioa11nly1irnlfmniom "' Eb,•rli11t', ,~ 1101:~ 2 
Ji,r r·J,,,,,,;, ,1I ,111t1J~·1i, ·ul Jrm·1,·,~11.,· tu /.i11,,rillt·. Volume 

1000& .iooos 

S"hr;1n(IJ in SL,il Pl::uu 
Src-•a,I Toxk:il)' 

SAMPLE ANALYSIS 
lns1ruc-1innJ.. ASTM 61963: 

S,,il Nccn.1tuW: 
Tvxii.:iry 

ASTM 1,?17~ 

Sampl,: No. Mauix • Sample Date Sample Time 

J11JH5 SOIL ~ -- Z.~--CG· I~·- ··- c -~- . I I 

CHAIN OF POSSESSION Sign/Prlnl Names SPECIAL INSTRUCTIONS 
R~tinquisheJ By/RcmowJ F"'m D:udrimc RcCCi.l'ed r/.Slo~r In • , . \ Date/Tim< •• • Tlicsc n·cu·k~ indicocc 1ha1 unl<u lined out. :on.,1y1cs 10 be included ,.-;th Scron1ium·8~.90 -· To1al Sr 

G I\:;, rl /. -,< t·t·, {\.,\ . -,-•.:(. i '::> p \.;,' I "• 

Rclir,,qui1hc{l3)"~10~cd Fmn1 D~ccrrinl: I\ ; !3c. 
C/\c:1.. t 'lJ; ·( 7::._\,,, ~--2<1-<. ' (.,: 

Relinquished 0>•1Rcmo,-cd ·r-roni ~ I 

R.•l inquishcd lly/Rc11l<wcd From 

Rclinq\\ishcd Ry/Rcn10,-cct Fron, 

ltr.lif\Cl\lisl~d L\)•llkmo\'cc1 Fmm 

LABORATORY l~«civcd lly 
SECTTON 

FIN.t..l. SAMPLE Dispos.il Method 
omosITION 

I ' 

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

/ D:itc/Timi: 

D.icffiw,: 

D.1ci:/fiu-:-

1)-Jldrimc 

(' ~-\ . 1\: \-.\ • \ ~-··-:;,;- ······7 ~n.,l~i• fr.iction . ~-... ; \. "- These ,n;.u-ks indii:c,tc 1.h:n 1his ll' :1 non•~u.1 ly1is used to t)topcrt)• ronn.-u C-0<' form. 

Rt_:v•d By~ ~".K, rJ/4 D;t'."½, th Comoct Jo.in KclSncr ror "")' qurstions. 

fllJAl'-,'Utf 11.11'. 7/Y, '/ .--1 )ft, 
_.,.. ---- / l:S'atc/Timc 't/!j( 

D(I) P:trtklc Site (Dry Sic,·c) - D42:?.; Moisture Con1cn1 • D2216; TOC. 9060; 1>11 tSuil) . 1J(J4~ ; 
lkc.:h•cd.By/S1ored Jn Niiro~cn by Kjeldahl. 351 .2; An111,01ti• • ~50.l ; IC Anions • ~00.0; Pcrccnl Solid, ',• 

Recth·ca 8y/S10rcd ln o~uc/Ti,nc F 1-11..;.· . iU/ :2. 

~ ~ 3 
Received 8y/SLorcd In D~11c/Tin~ 

lkc<ivcd 8y/S1orcd In Da1e/fin1e 

Titit Dncc/li mc 

Disposod By l)~lh!n·in-.: 

····· -· --· 

Mauix • 

S=:S- 41 
$1::.:..'k\l,mcotl 

~~-4 .. 1 
£1•Slr.M)'.,· 

\\'• \Y:. .. 1 

°"°'' 1\•A1r 
OS• lh'vlh S, .. "-1• 
1)1.-.IAUtnl.t&iWiJ, 
·c.•ThJ ..... • 

\\"l• \\'11y 

l,;i:.l.1,,•• 11 
\'~\'.,,:ct.Mo•• 

~•Odtct 

I 



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 jr-jsc l or .L 

lcollcctor 
STANKOVICH, M. 

Proicct Dc:sienation 
JOO & 300 Area Component of the RCBRA • lncrcmenl:II So 

Ice Chest No. I 

Col'lllJanv Contact 
JOAN KESSNER 

Samnlina Location 
UPPER RIPARIAN #12 

Field Loebook No. 
EL-IS% 

Tclcohonc No. 
375-4688 

I COA 
BESRAS6520 

Protect Coordinator 
KESSNER, JH 

SAFNo. 
RC-051 

Price Code SL 

Air Quality O 

Method of Shiomcnt 
GROUND TRANSPORT 

Shioocd To Otrsite Prooertv No. Bill of Ladine/Air Bill No. 

Dat:I Turnaround 

45 Days 

r---=C.c..:H_2M'----'-'H.c.:IL:....:L=--____________ _ __. _ _;_A:.;;.060;:;:..::.l::::...Sl=---- ----.---~---~----r---'----'S'-r-EE:=-O::...:S:..:.PC-=-..---- ~ - - - _ _________ __ _ 
POSSIBLE SAMPLE UAZARDS/REl\<ARKS 

NONE 

Special Handling and/or Slorage 
UJe pngl! Jfor urigi11al 11101erial '" Cun•nllisfur MIS prt!pamtim1 a11d 
aliq11uti11g, page 1 for radiom,alyliral frar1io11s ro Ebuli111!. er, page 2 
fur 1·/,1:mi,·al cmalytiral frarrimr~ to Lium•ille. 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

Preservation 

Type of Container 

No. of Coutaincr(s) 

Volume 

Sample Time 

J11JH8 SOIL L/,, z, --() {,, 

N~nc 

0/P 

I 

10001 

Scc i1cm(l)in 
Spa,ial 

lmtMilioru.. 

Noni= 

PIG 

I 

.wooa 

Soil Pion, 
Tuxic i1y 

ASTMEl96l; 
Soil NcnDIOdc 

Toxicity 
ASTMElJn 

: ... 
-:. · ·. 

t-_c_n_A_IN___;,O...;.F_PO_S..;S..;ES=SI:..:O:..:N..;__~-=------r-__;S:::ig~n/P:.:.:r.::in:..:t.:.N=a::mcs=------------l SPECIAL INSTRUCTIONS 

l~:...,rt~~t:'~ Fro~ l ~ -~~-sntr·- · Rer,~t-f~d/lln ,/ I,- \ ; / l ~~----\--- llll~:i: =~:.i.ndieacc lhal unless lined Out. analy1cs 10 be included wich Strontium-89.90 - To1al Sr 

•-l 1 "- These rn:u-1:s indicate lhal this is a n011-.11111lysis used to prop,:r1y romu1 COC ronn. 
~I_Mq

1
~i;~~ 1?'/icnt;:vcdF 

1
rom.,.. _ ._ Daie':'rue / O .' 3.:_, Rcc:civcd !Y~lorcd In O:,ce/Tirnc ,- Contoct loon Kessner rcr •ny quest ions. 

TV .,.,n.Ptf ,'l..f ,_,,. Y/JJ '-{ -- '-I --o 0 A v . 
O;iicffimc Ri-, ~ , ,/ 'b m· 1 //J .- f l {II Punic le Siu (Dry Sieve]• 0422: Moislun, Content• 0~'.?16; TOC • 9060; 111-1 (Soil)· 9045: 

R ,r'}fJ Jl~S, . ~ 
1
. ·•·i/" ,-, ;n,-/ i j~~}1"1"f,)f / '- ' __, _,. Nitrogen by Kjcldohl • 151 .2; /\mmoni~ • 350.3; IC Anions · 300.0;~ids • -t . 

r:-~--:-:---:-::--::--------=--===----f-M~u9..u,'11'~· ✓~.:::;;.'~l~-t~- ~1~«~·- <(,/!....!::v~,,~/.~--'' ~~~1/~~✓~kt=,-V/ __ --l c ?~~ 
Reli,IQuishcd Dy/Removed F~, 

Relinquished Dy/Removed From Da1e/Timc Recci)i'd By/Si=dhl. ' 1 Da(emine ~ -

Relinquished D y/RemoYed From 

Relinquished Dy/RemoVcd Front 

LADORA TORY Received By 
SECTION 

I FINAL SAMPLE Disposol Method 

; DISPOSITION 

~Hl·EE-011 (08/29/2005) 

D~lc/Tintc Received By/Stoscd In DalclTinic 

Date/Time Received By/Stored In Dote/lime 

Disposed By 

D:uc/Timc 

. .... I 

Matrix• 

S.:S.., 1 
SbX'lhmral 

so-u.i 
st-si ...... 
W&W»cr 
o-o;, 
,bAit 
OS•DNinS.11-. 
OL,,Orum Lloju 
T1.Ttlo6IIC 
\\'la\Ytrc 
L-l.1.,,.1-i 
Y• VC¥'-PU~ 
X• Olhn 



Washinetou Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 j Pai:c l of l 

~ollcctor t,._;_<;,t.!{ ( <.:.---"'\ ~--zr--ob Comoanv Contact Tclcohonc No. Proiccl Coordinator 
Price Code SL Data Turnaround -- .. , JOAN KESSNER 375-4688 KESSNER,JH .~ ... 

Proil?CI Dcslenalion Samolint Location SAFNo. Air Quality [ ] 45 Days 
I 00 & 300 Arcil Component of the RCBRA • Incremental So 100-F RIPARIAN #7 RC-051 

Ice Clicst No. Field Loebook No. I COA Method of Shlomcnl 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shi1111cd To Ofl'sitc Prooertv No. Bill ofLadinl!/Air Bill No. 
CH2MHILL A060l51 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Preservation 
None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
U.l't: pagt! 3.for origi11nl material tu Conni/is fur MIS preparatio11 n11d No. of Container(s) 

I I 

nliq11n1i11g. pngt! I f1Jr rndioa11nl~·1i,·nl frartio11.T to £buline, de page 2 
fur rlwmiral n11nly1icnl J'm1·1irms m Llrmville. Volume 

1000g 4000s 

Sccitcm(J)U1 S,.,il Plona 
S('Ccial To•iciay 

SAMPLE ANALYSIS 
ln,itr"':dans. ASTME1963; 

5',il Nc1n:i&Ode 
TC\~rty 

ASTMEl17l 

S;,,mplc No. Mnuix • Sample Dille Sample Time . · ) . . :• • · . , ... .. · • . . -· .. -··- .... ••. ·· .· .. : · ' " 

J11JH4 SOIL Lj. ~ . 0(--:. /'' ·. c C· \ I -z 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Malrix • 
RclinquisJ,cd By/Removed Fron, D,ic/fin: R(!v'l~IS10rcd In .\. . Do1emmc :) 

These m:111:s indicaic lh•I unlcu lined 0111. anolytes 10 be included with S1ron1iom-89.90 •· Toial Sr 
S•S.• I 

E: I , ·z....c-i....t.J..J. h, k -I €.1:'.>~ <'..[ . ,, --z_~ \- -- :Ll- - . onalysi, (r:ic1ion. S~RMII 

A_ These marlcs indicntc lha1 lhis is a non-on:alysis used 10 property fonru1 COC forni so-s. ... 
R,r11uishc4 By1Mvcd From D:utlria\ic JD '. :>C' Received By/Stw-ed In Dale/Time Coni:ic:1 Joan Kessner for any qucs1io11s. Sldl~ p 

U cJ.!,{2.--: -: i UT, r ,..,.:.-'7 4 - Lf_ -· C:l~· .. w.w .... 
, : , ,• 

.'~ · Purticle Size {Dry Sic¥C) • 0422; Moisture Con1en1 • D2216; TOC · 9060; pH (Soil) · 9045; 0-011 

Rcli~ishcd By/Rcmovcd't=rom I I Da1c/Tinic ~~~d op~~< .. ,.. .. ,., ~- .. D~~mc 1 / ~ A• A 1r 
'Nilt'Ogcn by Kjcklohl • 351.2; Ammonia· )SO.) ; IC Anions· 300.0;.Pfotc:ent Sulills £1 -;,.-3 .. ,c: ~ D!•0Nm5'1MtJ . / .. 'fat.,· /t'.tr.l//(f.//1, .//-- l//'-1/l// Df.-0.uml..k,, 

Relinquished By/Rcn>0vcd Fron, DolCIT"imc Rccci"d By/S1on,d In D11e/Ti= T•T,-....c 
WlaWffC ,,. 
La l.k1uiJ 

Relinquished By/Rcn,oved From !n11:fTinlC 
\'a 'il"JCU'h •I 

Received By/S1ored In Do1e/Timc X•DI~ 

Relinquished By/Removed Fron, noic/linic Received By/Stored In Dace/Time 

LABORATORY RC'Otivcd Oy liUe O..tcflimc 
SECTION 

I 
I- FlNAL SAMPLE Dispos;il McU'Kl<l DispOJCd Oy Date/fin-.: 
u DISPOSITION 

-I BHI-EE-011 (08/29/2005) 
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CH2M Hill 

Applied Sciences LaborolOJy 

2300 NW Walnut !lvd 

CONolls.OR 

CH2MHILL 
Applltd Scltn= Laboratory 

May 8, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. Fl421 SRr=: -KC-OS\ 

Dear Emmett Richards: 

97330-3538 

P.0 . Box428 

CONollis.OR 

97 339-0ll28 

Tel 541.762.4271 

Fax 541.752.0276 

On March 27, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a 
request for analysis of selected parameters. All analyses were performed by CH2M HILL 
unless otherwise indicated below. 

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

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

Sincerely, 

Mark Bos 
Analytical Manager 

Enclosures 

PAGE 1 of73 



CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. F1421 

Sample ID 
Fl42101 

Client Sample ID 
Jl 1JB7 

Date 
Collected 
03/26/2006 

Time 
Collected 

14:30 

-2-
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. -~ 
V.:$1 <CH:2~·vt:H I LL 
--~ -

Applied Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

U The analyte was analyzed for, but not detected above the reported sample quantitat ion 
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 deteeted above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure the analyte in the sample. 

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

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

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

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

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control crite1ia. The presenee or absence of the analyte cannot 
be verified. 

Inorganic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

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

G:\REPORTS\CLP Data Qualifiers.doc -4-



AMM:ONIA 
J\.1ETHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: -=E=P-=-A-=-=35"-'0'"".3"--------

Lab Name: CH2M HILL Ap_plied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: ~F~14~2=1 _____ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

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

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

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

F. Analytical Exceptions: 
None. 

m. Sampling Equipment: 
None. 

N. Documentation Exceptions: 
None 

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

Reported by: 7 Q"J tf.tJA \k\ ~ 

Revfowedby, ~+ d ~ 

Date:_lj-+--,....._2._t.f.......,__--_a.._~--

Da~:-~~~k-~~/4-o_~ ____ _ 

-6-



-· · -· SAMPLE DATA 
SUMMARY 
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CAS No . 

7664-41 - 7 

SDG No.: F1421 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Alllnonia-N 

BTD60424-16 : 10-11'1421- V 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

l.04 3 . 88 3 . 71 

FORM I GEN CHEM 

Field Sample ID: 

JllJB7 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: F142101 

Date Received : 03/27/06 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg l 0 . 5209 G E350 . 3 

Date 
Analyzed 

04/05/06 

- 8 -



CAS No. 

7664- 41-7 

SDG No.: F1421 

Matrix: SOIL 

% Moisture: 0 

Analyte 

All'anonia-N 

ET0604 24-16 , 10-1'1421 -11 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

Field Sample ID: 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Date Received: I I 

Sample Analysis Date 
MDL PQL Result Q · Units DF Amount Method Analyzed 

0 . 534 2.00 1.03 B mg/kg 1 1 G E350.3 04/05/06 

-9-
FORM I GEN CHEM 

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



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1421 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 040506NH3 

Std Resp Std 

Analyte 1 1 2 

Ammonia-N 0.10 160 1.0 

Comments: 

E'l'060424-16, 10- P1'21-'W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 04/05/06 1500 

Concentration Units: mg/L 

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

103 10 . 0 51.0 100 -8 . 2 

FORM II GEN CHEM 

Resp 

7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1421 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 040506NH3 

Curve 

Analyte Type r Q 

Ammonia-N LNR 0.9994 

Comments: 

&1'060424-16, 10-Pl421-W 
FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1421 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 040506NH3 

Analyte Expected Found %D Q 

Ammonia-N 10 9.93 -0.7 

Comments: 

l:1'060,24-16 : l0-P1'2l- W FORM II-B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No. : Fl421 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 040506NH3 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 040506NH3 

Concentration Units: rng/L 

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

Analyte Expected Found \D Q Expected Found \D Q Expected 

Ammonia-N 1 1.06 5.8 10 9. 03 -9.7 10 

' 

Comments: 

&T06042'•l6:l0- P1421-W FORM II-A GEN CHEM 

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

Found \D Q 

8.73 -12.7 



3 - WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No. : F1421 

Analysis Method: E350.3 

Initial Cal ID: 040506NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1606 

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

09 

13 

BS1S0405 

JllJB7 

COMMENTS: 

CLIENT 
SAMPLE ID 

B'?06Dn7-l9, ,1-n,21-w 

LAB 
SAMPLE ID 

BS1S0405 

Fl42101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1559 

04/05/06 1616 

E350.3 
-15-



7 - WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No . : F1421 

Analysis Method : E350.3 

Initial Cal ID : 040506NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Arnmonia-N 

* Values outside of QC limits 

Comments: 

.IIT060414-16, 10-F1'21-W 

Expected 

200 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID : BS1S0405 

Date Analyzed: 04/05/06 

Time Analyzed : 1559 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

199 99.3 75-125 

FORM VII GEN CHEM 

Q 

E350-: f 6 -



• 

14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl421 

Analysis Method: E350 . 3 

Instrument: NONE 

Analytical Lot ID: 040506NH3 

01 

01 

02 

03 

05 

06 

07 

09 

10 

13 

22 

LEVEL 1 

LEVEL 2 
LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

JllJB7 

CV3-0405 

COMMENTS: 

sT06on1-u ,n-n,21-w 

CLIENT 
SAMPLE ID 

LAB 

SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

F142101 

CV3-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1544 

04/05/06 1546 

04/05/06 1548 

04/05/06 1550 

04/05/06 1554 

04/05/06 1556 

04/05/06 1559 

04/05/06 1559 

04/05/06 1606 

04/05/06 1616 

04/05/06 1650 

FORM XIV GEN CHEM 
-17-
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.CH2MHILL 
-~ - Appflod Scl•ncu ubor11ory 

04/24/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

ET06<UU-/6: /l).Ff41/•IY 

Amt 
Spiked 

2 

' 

MDL Study Report 

Replicates 

I 2 3 4 5 
2.18 1.70 1.73 1.70 1.73 

CH2M HILL 
Applied Sciences Labor1ory (ASL) 
2300 NW Walnut Blvd. 
P.O. Box 428 
Corvallis, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541-752-0276 

Instrument ID: NONE 

Concentration Units: mglkg 

Std. 

6 7 8 Dev. 

J.74 1.81 0.170 

MDL 
0.534 

-
IX 



ANIONS BY METHOD EPA300.0A 
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CASE NARRATIVE 
ANIONS 

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

Lab Name: CH2M HlLL Applied Sciences Lab 

Batch No.: .:.F,a,,14..:..:2::..a:1,__ __________ _ 

Contract#.: 920842.OTC 

Base/Command: ,.,E""'LR~C=on,..,,s,,,u""lt~in,..,,g _______ _ Prime Contractor.: ___________ _ 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

III. 

IV. 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

Sampling Equipment: 
None. 

Documentation Exceptions: 
None 

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

by me follo~:::""'±-/ . 
Reported by: ~ -----{-~< 

Reviewed hy,=::;::,+ d ~ 
Date:. _ _ s_-;_t;.c_. -~-"_b ____ _ 

Date:. __ ~~/4~fa=o-=~-----

AFCEE FORM I-1 

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

- 20 -



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984-48-8 

14797-55-8 

14797-65-0 

14808-79-8 

SDG No.: F1421 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

YL060508-11 : 16-PlUl-W 

1 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.0626 0.516 6.96 

0.0560 0 . 516 0.516 

0.0484 0.516 5.51 

0.0463 0.516 0.516 

0.0832 0 .516 11.0 

FORM I GEN CHEM 

Field Sample ID: 

JllJB7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F142101 

Date Received: 03/27/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg l 4.895 G E300.0A 

u mg/kg 1 4 . 895 G E300.0A 

mg/kg i 4.895 G E300.0A 

u mg/kg l 4 . 895 G E300.0A 

mg/kg 1 4.895" G E300 . 0A 

Date 
Analyzed 

03/31/06 

03 / 31/ 06 

03/31/06 

03/31/06 

03/31/06 

-22-



CAS No. 

16887-00-6 

16984 - 48-8 

14797-55-8 

14797-65-0 

14808- 79-8 

SDG No . : F1421 

Matrix: SOIL 

% Moisture: O 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

YL0605O, - 15 : 0 - F1'2l.· W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0 . 0607 0.500 0.500 

0.0543 0 . 500 0.500 

0.0469 0.500 0.500 

0.0449 0.500 0 . 500 

0.0806 0.500 0 . 500 

FORM I GEN CHEM 

Field Sample ID: 

SBl-0331 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0331 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg l 5 G E300 . 0A 

u mg/kg l 5 G E300.0A 

u mg/kg l 5 G E300 . 0A 

. 

Date 
Analyzed 

03/31/06 

03/31/06 

03/31/06 

03/31/06 

03/31/06 

-23-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDGNo.: F1421 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E300.0A 

Instrument Name: ICQ 

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

Concentration Units:~ 

Initial Calibration ID; 300A-013006 

Std Resp Std Resp Std Resp Std Resp Std Resp 

Analyte 1 1 2 2 3 3 4 4 5 5 

Chloride 0.020 0 . 0032 0.050 0.0041 0.10 0.023 0.50 0.050 1-0 0 . 11 

Fluoride 0.10 0.0085 0.50 0 ,046 1.0 0 . 13 

Nitrate-N 0.020 o. 0059 0 . 050 0.012 0.10 0 . 067 0.50 0 . 14 1.0 0 . 32 

Nitrite-N 0 . 020 0.0067 0 . 050 0.012 0.10 0 . 050 0 . 50 0.10 1.0 0.25 

Sulfate 0 . 060 0 . 0065 0 . 15. 0 . 014 o. 30 0.059 1.5 0.13 3.0 0 . 27 

comments: 

YL060504-15 : U - P1'l1-lf FORM II GEN CHEM 

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

Std Resp 

6 6 

5 . 0 0 . 67 

5 . 0 0.85 

5 . 0 1.8 

5.0 1.4 

15.0 1.5 

Std Resp 

7 7 

10.0 1.5 

10.0 1.8 

10 . 0 4.1 

10 . 0 3 . 0 

30.0 3 . 2 

-?5-
E301l'. OA 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1421 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method : E300 . 0A 

Instrument Name: ICQ 

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

Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

Curve 

Analyte Type r Q 

Chloride LNR 0.9985 

Fluoride LNR 0 . 9988 

Nitrate-N LNR 0.9983 

Nitrite-N LNR 0.9988 

Sulfate LNR 0.9991 

,, 

Comme'nts: 

YL060504-15 , 49-PlUl-W FORM II (Part 2) GEN CHEM 
-26-
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2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : !l1.il 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0130 

Concentration Units:mg/L 

Expected Found %D 

5 5.06 1.2 

5 4.57 -8.6 

7.19 7.13 -0 . 8 

1.13 1.02 -9.4 

5 5 . 14 2.8 

YL060S0,-15 , 49-rH21- W FORM U - B GEN CHEM 

Q 

-?7-
E3<1T> . 0 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No. : F1421 

Analysis Method: E300.0A 

Instrument Naine: ICQ 

Lab Naine: CH2M HILL/LAB/CVO 

Analytical Lot ID: 03310603 

Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

CCV #1 ID:CVl-0331 CCV #2 ID:CV2-0331 CCV #3 ID: 

Analyte Expected Found 'l;D Q Expected Found %D Q Expected 

Chloride 5 5.28 5.7 5 5.38 7.5 

Fluoride 5 5.36 7.2 5 5.41 8.2 

Nitrate-N 5 5.24 4 . 8 5 5.32 6.4 

Nitrite-N 5 5.13 2.7 5 5.19 3.8 

Sulfate 15 16.2 8.0 15 16.1 7.2 

Comments: 

YL06oso,-is, s1-ru21-w FORM II -A GEN CHEM 

Found 'l;D 

-?8-
E300. 0 

Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1421 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Field Sample ID: 

SBl-0331 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1222 

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

16 

18 

19 

21 

BS1S0331 

BS2S0331 

BS3S0331 

Jl1JB7 

COMMENTS: 

CLIENT 
SAMPLE ID 

Yt.06oso,-1s , '9 - vu21-11 

LAB 
SAMPLE ID 

BS1S0331 

BS2S0331 

BS3S0331 

F142101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

03/31/06 1134 

03/31/06 1153 

03/31/06 1213 

03/31/06 1605 

E300.0A 
-29-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl421 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: {Soil/Water) SOIL 

Instrument : ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Comments: 

YL060504-15 ,59 -P-1421 -W 

Expected 

25 

25 

25 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID : BS1S0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1134 

Concentration Units:~ 

QC Limits 
Found %R %R 

24.5 98.1 70-130 

26 . 0 104 70-130 

26.0 104 70-130 

FORM VII GEN CHEM 

Q 

-30-
E300.0 



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

·WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1421 

Analysis Method: E300.0A 

Initial cal ID : 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

YL060504 - l5, 59-1'1'21-W 

Expected 

5.65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1153 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

6.03 107 70-130 

FORM VII GEN CHEM 

Q 

-31-
E300.0 

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



7 - WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl421 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soi l/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate-N 

* Values outside of QC limits 

Comments: 

Y~060S0• • 1S 1 59 - FUll - W 

Expected 

35.95 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S0331 

Date Analyzed: 03/31/06 

Time Analyzed: 1213 

Concentration Units : mg/kg 

QC Limits 
Found %R %R 

39.4 110 70-130 

FORM VII GEN CHEM 

Q 

-32-
E300.0 



14_-wc 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1421 

Analysis Method: E300 . 0A 

Instrwnent : .!f_Q 

Analytical Lot ID: 300A- 013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

COMMENTS: 

YL060S0• •1S , Sl • Pl421-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL7 

ICV-0130 

ICV-0130 

ICV-0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01 /30/06 1856 

01/30/06 1916 

-33-
FORM XIV GEN CHEM E300. 0A 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : F1421 

Analysis Method: E300.0A 

Instrument : ICQ 

Analytical Lot ID : 033106Q3 

15 

16 

18 

19 

20 

21 

25 

CVl-0331 

BS1S0331 

BS2S0331 

BS3S0331 

SBl-0331 

Jl1JB7 

CV2-0331 

COMMENTS: 

YL060504-15 : 51-F1'21-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0331 

BS1S0331 

BS2S0331 

BS3S0331 

SBl-0331 

Fl42101 

CV2~0331 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

03/31/06 1114 

03/31/06 1134 

03/31/06 1153 

03/31/06 1213 

03/31/06 1222 

03/31/06 1605 

03/31/06 1651 

-34-
FORM XIV GEN CHEM E300.0A 



• CH2MHILL • Appl/td Scltn<H L•bor• fl>ty 

05/04/06 

Analytical Method: E300.0A 

Matrix: Soil 

A nalysis 

Analyte Date 

Nitrate 11/01/05 

Nitrite-N I 1/01/05 

Sulfate I 1/01/05 

Chloride 11/01/05 

Fluoride 11/02/05 

Amt. 

Spiked 

0.25 

0.25 

0 .75 

0 .25 

0.5 

MDL Study Report 

Replicates 

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: mm 
Std. 

6 7 8 Dev. MDL 
0.225 0.255 0.0149 0.0469 

0 .260 0.265 0.0143 0 .0449 

0.750 0 .760 0.0256 0 .0806 

0.300 0.330 0.0193 0.0607 

0.485 0.455 0.0173 0.0543 

-35-

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



PERCENT MOISTURE 
ASTMD2216 

- 36 :-



CAS No. 

MOISTURE 

SDG No.: F1421 

Matrix: SOIL 

Analyte 

Moisture 

ET06 0420-16 : 5S-Pl42l- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

o.oo o.oo 1.22 

FORM I GEN CHEM 

Field Sample I D: 

JllJB7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F142101 

Date Received: 03/27/06 

Sample Analysis 
Q Units DF Amount Method 

' 1 9 . 931 G ASTM 02216 

Da t e 
Analyzed 

04/07/06 

-37 -



PARTICLE SIZE 
METHOD422 

- 38 -



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KM 0411912006 

Lab 1.D. 
Fl42101 

I 
W CH2MHILL 

\0 Applied Sc/enceJ Group 
I 

Client 
I.D. 

Jl1JB7 

Sieve 
# 

8 

16 
30 
50 
100 
200 
pan 
total 

Sieve Size Sieve Size 
(um) (mm) 
2362 2.362 
1180 l.180 
600 0.600 
500 0.500 
147 0.147 
75 0.075 

Weight Weight 
Retained Retained 

(g) (%) 
0.00 0.00 

42.50 8.52 
92.30 18.50 
144.20 28.90 
140.20 28.10 
55.70 ll.16 
24.00 4.81 
498.9 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 
0.00 100.00 
8.52 91.48 

27.02 72.98 
55.92 44.08 
84.02 15.98 
95.19 4.81 

100.00 0.00 

2300 NW Walnut Blvd. Ccxva!Ut 0/? 97330-3538 
P.O.Box428, Corvaflls, OR 97339-0428 

Te/ 54/J5'2.427 1 fax 541.752.(1276 



pH 
METHOD SW9045C 

-40-



pH 

CAS No . 

SDG No . : F1421 

Matrix: SOIL 

% Moisture: 1 

Analyte 

pH 

E'r060420-1J : l9-F1421- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.00 0 . 00 7.04 

FORM I GEN CHEM 

Field Sample ID: 

J11JB7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F142101 

Date Received: 03/27/06 

Sample Analysis 
Q Units DF Amount Method. 

pH 1 20 G SW9045C 

Date 
Analyzed 

04/07/06 

-41-
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TKN 
METHOD EPA 351.4 

-42-



CASE NARRATIVE 
TKN 

Analytical Method: -=E=P_,_A"-'3"-'5'-'lc=....4'-------

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
AU acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: .... F .... 14--=2=1 ________ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

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

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

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

F. Analytical Exceptions: 
None. 

m. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M 
HILL, both technically and for completeness, exeept 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: $));7 ~fdtJ ~ '%( J-.. 

Reviewedby: ¾ ~ 
Date: L/~-z.7-qy,, 

Date: 0 f 4}<& 
f 

-43-



SAMPLE DATA 
SUMMARY 
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CAS No. 

7727-37-9 

SDG No.: Fl421 

Matrix: SOIL 

t Moisture·: 1 

Analyte 

Total Kjeldahl Nitrogen 

E'r060S02-12 , l2-FU2l-W 

ll\-WC 

GENERAL CHEMISTRY ANALYSIS Dl\TA SHEET 

MDL PQL Result 

as N 55 . 5 204 934 

. 

FORM I GEN CHEM 

Field Sample ID: 

JllJB7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F14210l 

Date Received: 03/27/06 

Sample Analysis 
Q Units OF Amount Method 

mg/kg 1 0.4962 G E351 .4 

Date 
Analyzed 

04/05/06 

-45-



CAS No. 

7727-37 - 9 

SDG No . : F1421 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen 

B'l'0~0, 2 4-17: Ol- Pl42 l-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

as N 27.3 100 43.9 

FORM I GEN CHEM 

Field Sample ID : 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Dat e Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E351.4 

Date 
Analyzed 

04/05/06 

-46 -



QC DATA 
SUMMARY 

;_47-



GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1421 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 040506TKN 

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

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

Total Kjeidahl Nitrogen 2.0 159 20.0 105 200 Sl.9 2000 -6 . 7 

Comments: 

le'T060424-l 7 : 01-PU21-W 
FORM II GEN CHEM 



GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : Fl421 Lab Name: CH2M HILL/LAB/CVO 

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

Instrllll1ent Name: NONE Concentration Units : mg/L 

Initial Calibration ID : 040506TKN 

Curve 

Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0.9995 

Comments : 

BT060424-17 : 01-FUll • W 
FORM II (Part 2) GEN CHEM 

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



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1421 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial calibration ID: 040506TKN 

Analyte 

Total Kjeldahl Nitrogen as N 

. 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0405 

Concentration Units:mg/L 

Expected Found %D 

13.6 14.8 9.0 

ET0604H-17 : 10- FU2l -W FORM II-8 GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl421 

Analysis Method : E351.4 

Instrument Name : NONE 

Initial Calibrati on ID : 040506TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID : 040506TKNprobe 

Concentration Units: mg/L 

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

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

Kjeldahl Nitrogen as N 20 20 . 1 0.3 200 182 -8.8 20 

Comments: 

FORM II-A GEN CHEM 

Found \D Q 

19 . 6 -1.8 

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



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No .: Fl421 

Analysis Method: E351.4 

Initial Cal ID: 040506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1906 

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

05 

09 

BS1S0405 

JllJB7 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET060,24-l7 , Ol- FU2l- ll 

LAB 
SAMPLE ID 

BS1S0405 

Fl42101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1904 

04/05/06 1918 

E351. 4 

-52-



GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1421 

Analysis Method: E351.4 

Initial Cal ID: 040506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

ET060424 - l 7, Ol - Pl421- W 

Expected 

680 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID : BS1S0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1904 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

741 109 75-125 

FORM VII GEN CHEM 

Q 

E351:-i,3-



SDG No.: F1421 

Analysis Method: E351.4 

Instrument: NONE 

14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

Analytical Lot ID: 040506TKNprobe 

01 

01 

02 

03 

05 

06 

07 

09 

10 

13 

22 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

Jl1JB7 

CV3-0405 

COMMENTS: 

ET060C27 - 19 , 44-P1421 -1f 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

F142101 

CV3-0405 

-

FORM XIV GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1850 

04/05/06 1852 

04/05/06 1854 

04/05/06 1856 

04/05/06 1858 

04/05/06 1900 

04/05/06 1902 

04/05/06 1904 

04/05/06 1906 

04/05/06 1918 

04/05/06 1955 

-54-
E351. 4 



• CH2MHILL 

• Appfitd ScltrK:tS uborrto,y 

04/24/06 

Analytical Method: E35 l .4 

Matrix: Soil 

Analysis 

A.nalyte Date 

Total Kjeldahl Nitrogen 03/13/06 

ETD6<HU,/1:0/ ,FUZ/ ,W 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

100 168 154 161 147 152 

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

Instrument ID : NONE 

Concentration Units: mg&g 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 
27.3 

,... ,.. 
.., .., 



TOTAL ORGANIC CARBON 
BY ASTME777 

-56-



CASE NARRATIVE 
TOCSOILS 

Analytical Method: ...,_A~S"--'TM~_,,E"----7-'--7'-'7 ______ _ Batch No.: _,,_F-=-14-'-'2=1~-------

Contract #.: 920842.OTC Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 

Prime Contractor.: ________ _ 

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

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

R Blanks: 
All acceptance criteria were met. 

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

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

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

F. Analytical Exceptions: 
All acceptance criteria were met. 

m. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M 
HILL, both tecbnicaUy 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: fJ+.~ 
I 

Reviewed bv, kr ~ - Date: ~brjU& 

- 57-
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SAMPtE DATA· 
... ;SUMMARY·:· 
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CAS No. 

TOC 

SDG No .: Fl421 

Matrix: SOIL 

% Moisture : 0 

Analyte 

Total Organic Carbon 

• 

AD060(25-09 : '2 - Pl421 - W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

113 323 13100 

FORM I GEN CHEM 

Field Sample ID: 

J11JB7 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID : F14210l 

Date Received: 03/27/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.3096 G ASTM E777 

Date 
Analyzed 

04/24/06 

-59-



CAS No. 

TOC 

SDG No.: F1421 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

AD060425-09 : '2·PH21-W 

lA-WC 

. GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

35 . 0 100 100 

FORM I GEN CHEM 

Field Sample ID: 

SB1-0424 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0424 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G ASTM E777 

Date 
Analyzed 

04/24/06 

-60-
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2 - WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

Total 

SDG No.: Fl42l 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: l01405Sl 

Std Resp Std 

Analyte 1 l 2 

organic Carbon 100 737000 200 

Comments: 

AD060425 - 0' : '2-Pl421- 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 Std Resp 

2 3 3 4 4 5 5 6 6 7 7 

1600000 1000 6840000 •ooo 2 , 48E+7 8000 4 .79E+7 

FORM II GEN CHEM ASTM-i}fl-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1421 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

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

Concentration Uni ts: mg /Kg 

Curve 

Analyte Type r Q 

Total Organic Carbon LNR 0 . 9997 

comments: 

AD060425 - 09 : ,2-ru21- 11 FORM II ( Part 2) GEN CHEM ASTM-.J?~-



2B- WC 

GENERAL CHEMISTRY SECOND SOURCE CAL I BRATION VERIF I CATION DATA 

SDG No . : F1 421 

Analysis Method : ASTM E777 

Instrument Name: TOC Skal ar 

Ini tial Calibration ID: 101405S1 

Analyte 

Total Organi c Carbon 

Comments: 

-'ll060425 - 09 : 42 - P1'21-W 

Lab Name: CH2M HILL/LAB/CVO 

s e cond Source I D: ICV-1014 

Concentration Units:mg/kg 

Expected Found %D 

6430 6680 3 . 9 

FORM II - B GEN CHEM 

Q 

ASTM-ER-A-



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl421 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 1O14O5S1 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: O424O6TOCS 

Concentration Units : mg/kg 

CCV #1 ID:CVl-O424 CCV #2 ID:CV2-O424 CCV #3 ID: 

Analyte Expected FO\lild %D Q Expected FO\lild %D Q Expected 

Organic Carbon 4000 3970 -0.7 4000 3880 - 3.0 

Comments: 

A0060'25-09: '2-Pl42l-'11 FORM II-A GEN CHEM 

Fo1J11d %D Q 

ASTM -EB;>,-



3 - WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No . : Fl421 

Analysis Method : ASTM E777 

Initial Cal ID: 101405S1 

Matrix: (So i l/Water) SOIL 

Instrument : TOC Skalar 

Field Sample ID: 

SBl-0424 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0424 

Date Analyzed : 04/24/06 

Time Analyzed: 1551 

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

02 

05 

BS1S0424 

JllJB7 

COMMENTS: 

CLIENT 
SAMPLE ID 

AD060425 - 09 , 42-Pl421-W 

LAB 
SAMPLE ID 

BS1S0424 

F142101 

FORM III GEN CHEM 

DATE TIME· 
ANALYZED ANALYZED 

04/24/06 1541 

04/24/06 1611 

' 

ASTM E777 
-66-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1421 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

AD060'25·09 : 42•1'U21-W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0424 

Date Analyzed: 04/24/06 

Time Analyzed: 1541 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

9420 107 75-125 

FORM VII GEN CHEM 

Q 
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14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No . : Fl421 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

05 

06 
07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 
ICV-1014 

COMMENTS: 

AD060425-09 , 42 - FUll-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 
LEVELS 
ICV-1014 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: cvo 

DATE TIME 
ANALYZED ANALYZED 

10/14/05 1148 

10/14/05 1158 

10/14/05 1208 

10/14/05 1218 

10/14/05 1228 

10/14/05 1252 
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GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : Fl421 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical Lot ID: 042406TOCS 

01 

02 

03 

05 

12 

CVl-0424 

BS1S0424 

SBl-0424 

Jl1JB7 

CV2-0424 

COMMENTS: 

JID060425-09 , 42-Pl421-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

CVl-0424 04/24/06 1531 

BSlS0424 04/24/06 1541 

SBl-0424 04/24/06 1551 

Fl42101 04/24/06 1611 

CV2-0424 04/24/06 1754 
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• CH2MHILL 
-~ Applitd Sc/oncts Ubor, tory 

04/25/06 

Analytical Method: AS1M E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

AD06<U1J-09:~1-F/41J-W 

Amt. 

Spiked 

140 

MDL Study Report 

Replicates 

1 2 3 4 5 

31.0 14.4 8.89 29.4 32.4 

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

Instrument ID: TOC Skalar 

Concentration Units : mgLkg 

Std. 

6 7 8 Dev. 

27.1 6.37 II.I 

MDL 
35 ,0 

..,,,, 
/U 
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f!L/Z/ 
Washinrton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 Page l of l 

!Collector Comoanv Contact Telephone No. Proicct Coordinator 
Price Code SL Data Turnaround 

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

IProiect Dcsienation Samnline Location SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA • Incremental So 100-K RIPARIAN #4 RC-051 

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

Shiooed To Offsite Pronertv No. Bill of Ladin2/Air Bill No. 
CH2MHIIL A060!51 

POSSIBLE SAMPLE HAZARDS.IREMARKS 

NONE None Nooe 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for origitial material to Corvallis for MIS prepara1io11 a11d No. of Containcr(s) 
I I 

a/iquoting, page I for radioa11alylicalfractio11s to Eberline, <ft page 2 1000g 4000g 
for chemical a11alylicalfru.ctio11s to lionville. Volume 

Socilcm(I) i,, SoilPl4Ju 
Spccinl ToXXily 

SAMPLE ANALYSIS 
lnstnx: ll0ns. ASTME1963; 

SoilNamtodc 
ToXX:ity 

ASTME2172 

Sample No. Matrix• Sample Date Sample Time -:~_. /--;~~~}\~:: ,~t .. -;. _.;· :· · . --- -. ·· .. ~; . ..,_,_ ;.-_,::..-....-... :::.:--.r:-~-=-·· .. • :·.-_·_··: ·;~:;t~~1 ~;-~~~t~~~:-~: ; ~/> ··: <:: -:<·. -<~~~~~ ~r~-/~~-t//;} .. ... .. •.: £ ... ·:: : -~-: !J"·.a: -:~~?::':;. :. ,- . . -:... : ·.-::-·: . .-::-~ 

J11JB7 SOIL 3-2.~-o~ I Lt . 3o \,..- ~ -I 

CHAIN OF POSSESSION Sign(Print Names SPECIAL INSTRUCTIONS Matrix• 

R~l~~rF1:l -r~::.mer R;:itr;~I~ &, u.-; , l rnile7Time • These marks indicate that uolcss lined out, analytes to be included with Slrontiurn-89,90 - TOOll Sr ..... s . s.,;1 

7 
analysis fraction. SE=Scdimcnt - "- lbesc m:u-ks iod.iClltc th:IL this is a non-analysis used to properly fonmt COC form. 

~sher - ,.,"rt Daferr~_s-.2.1-0 ~;~ ¾!ll~//JV/n1/J'li1 /r,!f: ?/ 

S0-sottd 
Con1act Joan Ke.ssncr for any questions. Sl• Sl~p: 

-1'.JJA I hJA~~ ,,: 3.:::: Ws: Wflkf 

Reli.oqw{hed By/Removed Froml - , A)atcA'irDI! 
(I) Particle Size (Dry Sieve) - D422; Moisture Content - D2216; roe - 9060; pH (Soil) - 9045; O.Oil 

Receiv/J ByfStored j;; Datc/11me A: Air 
Nitrogen by Kjeldahl • 351.2; Anvnonia • 350.3; IC Anions • 300.0; Percent Solids DS=l>NmSol<I, 

OL=Orum Uquido 

Reli.oqui.<bcd By/Removed From Date/Time Received ByfS1orcd In Daterr.mc T•T11suc 
wi..w-,pc 
L=Uquld 

IRclinqui.<bed By/Removed From Date/Time Received ByfStorcd In Dale/11mc 
V: Vcccwicn 
X-00-.., 

Relinquished By/Removed From Da1emme Received ByfSto,cd In Date/rune 

LABORATORY Received By Titlc Date/Time 
SECTION 

FINAL SAMPLE Disposal Method 

~POSITION 
Disposed By Datc/fime 

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



• CH2MHILL 
• Analytical Services 

Sample Receipt Record 

Batch Number: l........,_f-=-/_,_l/-"2---'-/ ____ __, Date received : I 7/z1 M{f) 
) . 

Client/Project I !@1G,q/ 
VERIFICATION OF SAMPLE CONDITIONS {verify all items)• HD= Client Hand delivered Samples 

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

If yes, Where? Front Rear Lt Side Rt Side J..ID 
Type of packing material: Ice Blue Ice Bubble wrap i+O 
Was the Chain of Custody inside the cooler? / 
Was the Chain of Custody properly filled out? / 
Were the sample containers in good condition? I/ 
Containers supplied by ASL? I/ 
Any sample with < 1/2 holding time remaining? If so contact LPM / 
Was there ice In the cooler? Enter temp. 21 C HO 
All voes free of air bubbles ? AJA 

VERIFICATION OF SAMPLE PRESERVATION 
Other (specify) 

Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH 
NIA 

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

1 X"' 
2 
3 
4 
5 
6 .. 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 4 :10,vm';;,;l} pH VERIFICATIONS PERFORMED BY 

~a .J.bzfaLa 11,:3!) 
- (f I 

OatefTime I Dale/Time 

Rev I 1/05/2003-recptrcd.xls 
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VersionCo, LabName SDG FieldlD NativelD QAQCTyp, LRType Matrix LabSampl1 AnalysisM, Extractionr SampleDa Sample Tin ReceiveDa ExtractDat ExtractTim AnalysisD, Analysis Ti, PercentSo LabLotCtl~ CAS ParamlD Analyte Result 
4.00EPAC CHMC F1421 J11J87 J11 JB7 N SOIL F142101 ASTM E77 NONE 3/26/2006 14:30 3/27/2006 4/24/2006 16:11 98.78 TOC TOC Total Orga 13100 
4.00EPAC CHMC F1421 J11JB7 J11JB7 N SOIL F142101 E350.3 METHOD 3/26/2006 14:30 3/27/2006 4/5/2006 16:16 4/5/2006 16:16 98 .78 SB1-0405 7664-41-7 NH3N Ammonia-I 3.71 
4.00EPAC CHMC F1421 J11J87 J11JB7 N SOIL F142101 E351.4 METHOD 3/26/2006 14:30 3/27/2006 4/5/2006 19:18 4/5/2006 19:18 98 .78 SB1-0405 7727-37-9 KN Total Kjeld 934 
4.00EPAC CHMC F1421 J11JB7 J11 JB7 N SOIL F142101 E300.0A METHOD 3/26/2006 14:30 3/27/2006 3/31/2006 16:05 3/31/2006 16:05 98.78 SB1-0331 16887-00-f CL Chloride 6.96 
4.00EPAC CHMC F1421 J11JB7 J11JB7 N SOIL F142101 E300.0A METHOD 3/26/2006 14:30 3/27/2006 3/31/2006 16:05 3/31/2006 16:05 98.78 SB1-0331 16984-48-( F Fluoride 0.516 
4.00EPAC CHMC F1421 J11J87 J11JB7 N SOIL F142101 E300.0A METHOD 3/26/2006 14:30 3/27/2006 3/31/2006 16:05 3/31/2006 16:05 98.78 SB1-0331 14797-55-1 NO3N Nitrate-N 5.51 
4.00EPAC CHMC F1421 J11JB7 J11JB7 N SOIL F142101 E300.0A METHOD 3/26/2006 14:30 3/27/2006 3/31/2006 16:05 3/31/2006 16:05 98.78 SB1-0331 14797-65-l NO2N Nitrite-N 0.516 
4.00EPAC CHMC F1421 J11J87 J11JB7 N SOIL F142101 E300.0A METHOD 3/26/2006 14:30 3/27/2006 3/31/2006 16:05 3/31/2006 16:05 98.78 SB1-0331 14808-79-1 SO4 Sulfate 11 
4.00EPAC CHMC F1421 J11J87 J11JB7 N SOIL F142101 ASTM D22 NONE 3/26/2006 14:30 3/27/2006 417/2006 12:14 98.78 MOISTURI MOIST Moisture 1.22 
4.00EPAC CHMC F1421 J11JB7 J11JB7 N SOIL F142101 SW9045C METHOD 3/26/2006 14:30 3/27/2006 41712006 11 :24 417/2006 11 :24 98.78 SB1-0407 pH PH pH 7.04 
4.00EPAC CHMC F1421 BS1S0331 BS1S0331 BS SOIL BS1S0331 E300.0A METHOD 3/31/2006 11 :34 3/31/2006 11 :34 100 SB1-0331 16887-00-( CL Chloride 24.5 
4.00EPAC CHMC F1421 BS1S0331 BS1S0331 BS SOIL BS1S0331 E300.0A METHOD 3/31/2006 11 :34 3/31/2006 11 :34 100 SB 1-0331 16984-48-1 F Fluoride 26 
4.00EPAC CHMC F1421 BS1S0331 BS1S0331 BS SOIL BS1S0331 E300.0A METHOD 3/31/2006 11 :34 3/31/2006 11 :34 100 SB 1-0331 14808-79-1 S04 Sulfate 26 
4.00EPAC CHMC F1421 BS1 S0405 BS1 S0405 BS SOIL BS1S0405 E350.3 METHOD 4/5/2006 15:59 4/5/2006 15:59 100 SB1-0405 7664-41 -7 NH3N Ammonia-I 199 
4.00EPAC CHMC F1421 BS1S0405 BS1S0405 BS SOIL BS1S0405 E351.4 METHOD 4/5/2006 19:04 4/5/2006 19:04 100 SB1-0405 7727-37-9 KN Total Kjeld 741 
4.00EPAC CHMC F1421 BS1S0424 BS1S0424 BS SOIL BS1S0424 ASTM E77 NONE 4/24/2006 15:41 100 TOC TOC Total Orga 9420 
4.00EPAC CHMC F1421 BS2S0331 BS2S0331 BS SOIL BS2S0331 E300.0A METHOD 3/31/2006 11 :53 3/31/2006 11 :53 100 SB1-0331 14797-65-l NO2N Nitrite-N 6.03 
4.00EPAC CHMC F1421 BS3S0331 BS3S0331 BS SOIL BS3S0331 E300.0A METHOD 3/31/2006 12:13 3/31/2006 12:13 100 SB1-0331 14797-55-1 NO3N Nitrate-N 39.4 
4.00EPAC CHMC F1421 SB1-0331 SB1-0331 LB SOIL SB1-0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1-0331 16887-00-( CL Chloride 0.075 
4.00EPAC CHMC F1421 SB1-0331 SB1-0331 LB SOIL SB1-0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1-0331 16984-48-1 F Fluoride 0.5 
4.00EPAC CHMC F1421 SB1-0331 SB1-0331 LB SOIL SB1-0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1-0331 14797-55-1 NO3N Nitrate-N 0.5 
4.00EPAC CHMC F1421 SB1-0331 SB1-0331 LB SOIL SB1-0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1-0331 14797-65-( NO2N Nitrite-N 0.5 
4 .00EPAC CHMC F1421 SB1-0331 SB1-0331 LB SOIL SB1-0331 E300.0A METHOD 3/31/2006 12:22 3/31/2006 12:22 100 SB1-0331 14808-79-1 SO4 Sulfate 0.5 
4.00EPAC CHMC F1421 SB1-0405 SB1-0405 LB SOIL SB1-0405 E350.3 METHOD 4/5/2006 16:06 4/5/2006 16:06 100 S81-0405 7664-41-7 NH3N Ammonia-I 1.03 
4.00EPAC CHMC F1421 S81-0405 SB1-0405 LB SOIL SB1-0405 E351.4 METHOD 4/5/2006 19:06 4/5/2006 19:06 100 SB1-0405 7727-37-9 KN Total Kjeld 43.9 
4.00EPAC CHMC F1421 SB1-0424 SB1-0424 LB SOIL SB1-0424 ASTM E77 NONE 4/24/2006 15:51 100 TOC TOC Total Orga 100 



ExpectedV Units Dilution MDL RL LabQualifi1 Surrogate Comments ParValUnc Recovery LowerCont UpperCon1 Basis ConcQual MDLAdjusl RLAdjuste, SampleDe LeachMett LeachDate LeachTimE Leachlot Analysislo CalReflD 
MG/KG 113 323 N D = 113 323 J11JB7 NONE SB1-0424 101405S1 
MG/KG 1.02 3.84 B N D J 1.04 3.88 J11JB7 NONE 040506NH 040506NH3 
MG/KG 55 202 N D 55 .5 204 J11JB7 NONE 040506KN 040506TKN 

MG/KG 1 0.062 0.511 N D 0.0626 0.516 J11 JB7 NONE 033106Q3 300A-013006 

MG/KG 1 0.0554 0.511 U N D u 0.056 0.516 J11 JB7 NONE 033106Q3 300A-013006 

MG/KG 1 0.0479 0.511 N D = 0.0484 0.516 J11 JB7 NONE 033106Q3 300A-013006 
MG/KG 1 0.0459 0.511 U N D u 0.0463 0.516 J11 JB7 NONE 033106Q3 300A-013006 
MG/KG 1 0.0824 0.511 N D 0.0832 0.516 J11 JB7 NONE 033106Q3 300A-013006 

PERCENT 1 0 0 N D 0 0J11JB7 NONE 040706MC NONE 

PH UNITS 1 0 0 N D 0 0 J11JB7 NONE 040706PH NONE 

25 MG/KG 1 0.0607 0.5 N 98.1 70 . 130 D = 0.0607 0.5 NONE 033106Q3 300A-013006 

25 MG/KG 1 0.0543 0.5 N 104 70 130 D = 0.0543 0.5 NONE 033106Q3 300A-013006 

25 MG/KG 1 0.0806 0.5 N 104 70 130 D 0.0806 0.5 NONE 033106Q3 300A-013006 

200 MG/KG 1 0.534 2 N 99.3 75 125 D 0.534 2 NONE 040506NH 040506NH3 

680 MG/KG 27.3 100 N 109 75 125 D 27.3 100 NONE 040506KN 040506TKN 

8840 MG/KG 74.7 214 N 107 75 125 D = 74 .7 214 NONE SB1-0424 101405S1 

5.65 MG/KG 0.0449 0.5 N 107 70 130 D 0.0449 0.5 NONE 033106Q3 300A-013006 

36 MG/KG 0.0469 0.5 N 110 70 130 D = 0.0469 0.5 NONE 033106Q3 300A-013006 

0 MG/KG 0.0607 0.5 B N D J 0.0607 0.5 NONE 033106Q3 300A-013006 

0 MG/KG 0.0543 0.5 U N D u 0.0543 0.5 NONE 033106Q3 300A-013006 
0 MG/KG 0.0469 0.5 U N D u 0.0469 0.5 NONE 033106Q3 300A-013006 

0 MG/KG 0.0449 0.5 U N D u 0.0449 0.5 NONE 033106Q3 300A-013006 

0 MG/KG 0.0806 0.5 U N D u 0.0806 0.5 NONE 033106Q3 300A-013006 

0 MG/KG 0.534 2 B N D J 0.534 2 NONE 040506NH 040506NH3 

0 MG/KG 27.3 100 B N D J 27 .3 100 NONE 040506KN 040506TKN 

0 MG/KG 35 100 U N D u 35 100 NONE SB1-0424 101405S1 
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INTRODUCTION 

CH2M HILL conducted acute screening bioassay tests using the nematode ( Caenorhabditis 
elegans) on soil samples provided by the ELR Consulting for the Washington Closure 
Hanford project. The tests were conducted from April 17 through 18, 2006. 

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

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

TEST CONCENTRATIONS 

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

SAMPLE COLLECTION 

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

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

Table 1 
Sample Cross-Reference 

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

J11JB8 03/21/2006 100-K RIPARIAN #5 BN1565-0l Fl399 
Jl1JB7 03/26/2006 100-K RIP ARIAN #4 BN1565-02 F1421 
Jl llli5 03/28/2006 100-H RIP ARIAN #8 BN1565-03 F1438 
Jl llli8 04/03/2006 UPPER RIPARIAN #12 BN1565-04 Fl470 
J1 llli4 04/03/2006 100-F RIP ARIAN #7 BN1565-05 F1471 

SAMPLE PREPARATION 

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

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

TEST TERMINATION 

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

TEST ACCEPT ABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

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

DATA ANALYSIS 

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

ACUTE RESULTS 

Table 2 summarizes the survival data for the nematode acute te~ initiated on ApriJ 17, 2006. 

Table2 
Caenorhabditis elegans Results 
Test initiated on April 17, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 90.0 96.7 
JllJB8 63.3 a 96.7 
J11JB7 30.0 a 86.7 
J11JH5 50.0 . 93.3 
Jl1JH8 50.0 a 90.0 
J11JH4 70.0 8 96.7 

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

The nematode results indicated no statistically significant reduction in survival in the Jl 1JH5 
sample and a statistically significant reduction in survival in the JI 1JB8, JI 1JB7, JllJH8, 
and Jl 1JH4 samples when compared to the control. · 

Test acceptability criteria was met with control survival of 90 percent and recovery of test 
organisms was greater than 80 percent in all test concentrations. 

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

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

Table4 
Chronic Reference Toxicant Tests (u211.,) 

Species (test) LC5o Control Chart Limits 
Caenorhabditis elegans (survival) 52.6 40.8 to 100.3 

CERTIF1CATIONSTATEMENT 

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;:c.~g signa 
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APPENDIXA 
RAW DATA SHEETS 
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CHM HILL TOXICITYTESTORGANISMAND WATER QUALITY DATA 

Client __________ W_as;;..hin_ ..... gt"""""o"-n_C;;..;.l_os_ur_e_H_anf•_o_r_d_________ Test Initiation: Date '-1 • t7- q 
Contact Technician ;rc;~XW' 

Test Termination: Date 

Test Species/ID Caenorhabditis elegans / Nern O t t / 

/ 
Sample Information Test ID# ID# ID# ID# 

Total Residual Ammonia Hardness Alkalinity Species Nem011 
Sample ID Field Collected Chlorine (mg/1) NHrN mg/las mg/1 as Information Aeute 

Number ID Date 
M M mg/1 CaC03 CaC03 Time Jw;oiw,d /ncch!DJ:. Organism Age at 4 davs 

!,ff /Cf$· c./( J/1'fc3$ 5/l.1/(Jr. - I - - - - Initiation - -
,,J l. JIIJ\J7 3/z."o' - - I - - - - Test Container Size 15 mm petri 

-- ;;1z;/u( - I - - Test Volume 2.33 g dry wt. - <J'? TIIJ(+-> - - -
•v-{ Sr Ir lf-2, 4/J/11' - - I - - - - Feeding: Type none 

-..< rr1 J rt<-( l.fl)/or. - - I - - - Amount --
I Aeration: Began none 

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

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source 

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

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

Dilution Water ID# mgllas mliJ. as pH 
CaC0:3 CaCOi 

Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

l~ Dissolved Oxygen #2 pH #3 Conductivity #2 



ClfMH/ UrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 
4-17-()l,, 

Client · Washington Closure Hanford Tech. O Hrs NV::: 24 Hrs ~~ Beginning, Date '-/ I b Oto "'~ Time O"i\O 
SampleDescription seebclow Time OHrs OjjO 24Hrs lo-z..~ Ending,Date t.../-t'?,-Ob Time l0"yS-

Test Specie Caenorhabditis elegans ID#: Nern O I} 

Lab ID Soil pH Soil% Moisture Soil Temperature ("C) Comments: 
Ohr 24 hr Ohr Ohr 24hr All test soils were dried durin1t samplin£ process. 

Lab Control 715 ~ , N'.i "2.Q ,-, ·2v,1 Each test chamber has 2.33 _g dry wt. soil + 0.93 ml Milli-0 water ( 40% of sry wt.). 

BN1565-0l (o,7 0,3 ?.,o ., 7..0:i Samples hydrated 7 days prior to test initiation. 

BN1565-02 f.o '7 (o.3 -z.0.7 ,io.7 
BN1565-03 (o ,CJ ~-5 'Z-0 .7 Jt>., 
BN1565-04 ~ .°I 0-~ 7,c., 7]).1 
BN1565-05 7.0 ~- f_p 'Z,0.f 7.1:J:1 

\;namber Chamber Lnamber 
Lab ID Field ID Reolicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate # 

Lab Control Artificial Soil A 3 BN1565-04 Jl1JH8 A 12 0 

Lab Control Artificial Soil B 2 BN1565-04 Jl1JH8 B 7 0 

Lab Control Artificial Soil C 18 BN1565-04 Jl1JH8 C 16 0 

BN1565-0l JllJB8 A 4 BN1565-05 Jl 1JH4 A 17 0 

BN1565-0l JllJB8 B 14 BN1S6S-0S J1 IJH4 B 15 0 

BNI565-0l JllJB8 C 1 BNJ565-05 J1 IJH4 C 8 0 

BN1565-02 Jl 1JB7 A 10 0 " - 0 

BN1565-02 JI IJB7 B 11 0 0 
" 

BN1565-02 JI IJB7 C 9 0 • .0 

i-13N 1565-03 JllJH5 A 5 0 0 

CBN1565-03 JllJHS B 13 0 0 
1BNJ56S-03 JllJHS C 6 0 0 



ClfMH/U NEMATODE TOXICITY TEST SURVIVAL DATA 

Client We«s½~:bro . Cl O ~we. H tf\.\'\.~ yd Beginning, Date 4-17 -<.Xq 
Sample Description g · Lab ID#: B Ending, Date :'f ·I 6-0(,,2 

Time Q'\to 
Time )Q-Z..5" 

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

Test Initiation: Tech: Tech: _...._N.,._.,..::f,____ Time: 0 j IQ Test Termination: Tech: Tech: _N......,.';I ___ Timc:lQ-zS 

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

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

l 10 7 ro 16 10 VJ ~ 
2 10 j)~q "'?f'11J 17 10 t 117 
3 10 '1 \0 18 10 9 10 

4 10 ""-:1- lo 19 10 

5 10 8 ~lo 20 10 

6 10 ~ \D 21 10 

7 10 5 ID 22 10 

8 10 7 .,,k14 
23 10 

9 10 
~ 8 ..,, 24 10 
.. ., 8 10 10 ✓ 25 10 

11 10 3 \0 26 10 

12 10 't q 27 10 

13 10 \ <o 28 10 
..... q 14 10 7 29 10 

15 10 (o \0 30 10 

-11-



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 1>2936-4443 Test Type: 

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

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

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

Sample No: 08-3887-5702 Code: 

Sample Date: 22 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 26d 9h Station: 

Comments: J11JB8 

Comparison Summary 

Analysis Endpoint NOEL 

04-9564-1835 % Survival < 100 

o/, Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Sedim 3 0.90000 

100 3 0.63333 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Sedim 0.90000 0.90000 

100 0.70000 0.50000 

000-092-101-1 

l __ 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-01 

Sediment 

Hanford 

LOEL ChV 

100 N/A 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.50000 0.70000 0.06667 

Rep3 

0.90000 

0.70000 

CETISTM v1 .1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:22 PM 

09-5002-9821/BN156501 ce Test Link: 

CH2M HIii I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House CUiture 

Client: 

Project: 

PMSD Method 

11 .50% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.11547 1823% 

Analyst: ·-:;,--
-12-

Approval: __ _ 



Comparisons: Page 1 of 1 

CETIS Analysis Detail 
Report Date: 27 Apr-06 2:22 PM 
Analysts: 04-9564-1835/BN156501 ce 

I Nematode 24 hour Acute test CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
% Survival Comparison 09-5002-9821 09-5002-9821 27 Apr-06 2:22 PM CETISv1.1 .2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 NIA 11.50% 

Group Comparisons 

Control vs Conc-o/o Statistic Critical P-Value MSD Decislon(0.05) 
Dilution Sediment 100 4.76008 2.13185 0.0045 0.14622 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(D.05) 
Between 0.1598792 0.159879 1 22.66 0.00890 Significant Effect 

Error 0.0282244 0.007056 4 

Total 0.18810356 0.1669353 5 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Variances 

Distribution Shapiro-Wilk W 0.81374 0.07784 . Normal DisbibuUon 

Data Summary Original Data Transfonned Data 

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

0 DIiution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879 

Graphics 

1.0c 0.10-
I 

o.,: • I 
I • • 

0.05-
I 

0.8 -------------------- --- --RsjectN~- I 

1 Jf 
I 

0.7 

t 
I 

~ I 

::, 0.6-: B§ 
0.00 - - - - - - - •- - - 4- -+----- - -----· 

VI I 

t- 0.S' I 
I 

o.• ~ -05 I 
I 
I 

0.3 I 
I 

0,2 -0.10- I 
I 

0.1 I 

• I 

-C.1. 
I 

0.0 
0 100 •1,5 •1,0 -0.5 0.0 o.s 1.0 1.5 

Cone-% Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst._Cr-__ 
-13-

Approval: __ _ 



CETIS Test Summary 
Nematode 24 hour Acute test 

Test No: 09-1547-8539 Test Type: 

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

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

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

Sample No: 13-4339-7398 Code: 

Sample Date: 27 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 21d 9h Station: 

Comments: J11JB7 

Comparison Summary 

Analysis Endpoint NOEL 

05-0227-4855 % Survival < 100 

o/. Survival Summary 

Cone-% Control Type Reps Mean 

0 Dllullon Sedim 3 0.90000 

100 3 0.30000 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 
0 Dilution Sedlm 0.90000 0.90000 

100 0.30000 0.30000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN156!:r02 

Sediment 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.30000 0.30000 0.00000 

Rep3 
0.90000 

0.30000 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:24 PM 
02-2164-3682/BN156502ce Test Link: 

CH2M HIii 

Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
0.00% Equal Variance I Two-Sample 

SD CV 
0.00000 0.00% 

0.00000 0.00% 

Analyst: &-
-14-

Approval :. __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survlval Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

control vs Cone-"/. Statistic Critical 

Dilution Sediment 100 6.0E+07 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.6721566 0.672157 1 

Error 1.n6E-15 4.44E-16 4 

Total 0.67215663 o.sn156a 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance ·Ratio F 4.00000 

Sample Link Control Link 

02-2164-3682 02-2164-J682 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0000 2.4E-0B 

F Statistic P-Value 
151356 0.00000 

Critical P-Value 

199.00000 0.40000 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:24 PM 

05-0227-4855/BN156502ce 

CH2M Hill I 
Version 

27 Apr-06 2:24 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 0.00% 

Decision(0.05) 

Significant Effect 

Decision(0.05} 

Significant Effect 

Decision(0.01) 

Equal Variances 

DataSumma,y Original Data Transformed Data 

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

0 DIiution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.30000 0.30000 0.30000 0.00007 0.57964 0.57964 0.57964 0.00014 

Graphics 

Ur. 1.0-
I 

0.9- - - - - - - ... - - - - - - - - - - - - - - - - - Reject Null-
I 
I 
I 

0.8 0.8 I 

Ji 
I 

1 0.7 I 
I z: 0.6- .,c 0.6- I 

QI ~s I 

-.,. I 
0.5 I 

I 
0.4- 0.4- I 

I 

0.3 • I 
I 

0.2 0.2-
I 
I 
I 

0.1 I 
I 

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

Cone-% Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: __ cr-__ -15 -
Approval :, __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 06-8780-2302 Test Type: 

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

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

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

Sample No: 05-8445-0621 ' Code: 
Sample Date: 30 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 18d 9h Station: 

Comments: J11JH5 

Comparison Summary 

Analysis Endpoint NOEL 

09-2582-8113 % Survival 100 

o/, Survival Summary 

Conc-0/o Control Type Reps Mean 

0 Dilution Sedim 3 0.90000 

100 3 0.50000 

0/4 Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 DIiution Sedim 0.90000 0.90000 

100 0.80000 0.10000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-03 

Sediment 

Hanford 

LOEL ChV 
> 100 N/A 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.10000 0.80000 0.20817 

Rep3 

0.90000 

0.60000 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:27 PM 

04-8183-7543/BN156503ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
48.31% Equal Variance l Two-Sample 

SD CV 
0.00000 0.00% 

0.36056 72.11% 

Analyst J.-
-16-

Approval:. __ _ 



CETIS Analysis Detail 
j Nematode 24 hour Acute test 

Endpoint Analysls Type 

% Survlval Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Sediment 100 2.04159 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.3418475 0.341848 1 

Error 0.3280625 0.082016 4 

Total 0.66990995 0.4238631 5 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5541836000 

Distribution Shapiro-Wilk W 0.87936 

Sample Link Control Link 

04-8183-7543 04-8183-7543 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0554 0.49849 

F Statistic P-Value 

4.17" 0.11074 

Critical P-Value 

199.00000 0.00000 

0.26612 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:27 PM · 

09-2582-8113/BN156503ce 

CH2M HIii I 
Version 

27 Apr-06 2:27 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 48.31% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Dilution Sedlm 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.50000 0.10000 0.80000 0.36056 0.77166 0.32175 1.10715 0.40501 

Graphics 

LO, 0.4 
I 

0.9' • 0.3 
I 
I 
I 

0.8 0.2 I 

1 JI 
I 

0.7 
0.1 

I • I 

' 0.6- I 

VI S8 o,o - - ----- •- - - •- -+- ·-- - - - -----
t, 0.5 ----------------------- - Ri),ct-Null- -0.1 

o.• 
-0.2-

0.3 

0.2 
-0.3 

0.1 -0.+ 
• 

o.o -o.-
0 100 -1,5 -1.0 -0.5 . 0.0 o.s 1.0 1.5 

Cone·% Ranklts 

000-092-101-1 CETIS na v1 .1.2revl Analyst f:r-
-17-

Approval: __ _ 



CETIS Test Summary 
j Nematode 24 hour Acute test 

Test No: 10-598~3435 Test Type: 

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

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

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

Sample No: 11-4001-4512 Code: 

Sample Date: 04Apr-06 Material: 

Receive Date: Source: 

Sample Age: 13d 9h Station: 

Comments: J11JH8 

Comparison Summary 

Analysis Endpoint NOEL 
08-5808-3906 % Survival < 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dllution Sedim 3 0.90000 

100 3 0.50000 

•t. Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilullon Sedlm 0.90000 0.90000 

100 0.40000 0. 50000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-04 

Sediment 

Hanford 

LOEL ChV 
100 N/A . 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.40000 0.60000 0.05774 

Rep3 
0.90000 

0.60000 

CETISTM v1 .1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:29 PM 

04-2752-0189/BN156504ce Test Link: 

CH2M HIii I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Cllent: 

Project: 

PMSD Method 
9.53% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.10000 20.00% 

-18-
Analyst: ~ Approval :. __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Oilutton Sediment 100 7.97646 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.3224536 0.322454 1 

Error 0.0202725 0.005068 4 
Total 0.34272615 0.3275218 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo F 3424558000 

Distribution Shapiro-Wilk W 0.82682 

Sample Link Control Link 
04-2752-0189 04-2752-0189 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0007 0.12392 

F Statistic P-Value 

63.62 0.00134 

Critical P-Value 

199.00000 0.00000 

0.10101 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:29 PM 

08-5808-3906/BN156504ce 

CH2M HIii I 
Version 

27 Apr-06 2:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 9.53% 

Deeislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Disbibutlon 

Data Summary Original Data Transformed Data 

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

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

100 3 0.50000 0.40000 0.60000 0.10000 0.78540 0.68472 0.88608 0.10068 

Graphics 

1.°: 0.15 I 
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o.~ • I 
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Cone-% Rankll:s 

000-092-1 01-1 CETIS™ v1.1.2revl Analyst: ~ 
-19-

Approval:. __ _ 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 18-1406-4313 Test Type: 

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

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

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

Sample No: 04-3531-9532 Code: 

Sample Date: 04 Apr-06 Material: 

Receive Date: ·Source: 

Sample Age: 13d 9h Station: 

Comments: J11JH4 

Comparison Summary 

Analysis Endpoint NOEL 

05-2085-7438 % Survival < 100 

% Survival Summary 

Cone-•/. Control Type Reps Mean 

0 DIiution Sedim 3 0.90000 

100 3 0.66667 

% Survival Detail 

Cone-•/. Control Type Rep1 Rep2 

0 Dilution Sedlm 0.90000 0.90000 

100 0.70000 0.60000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-05 

Sediment 

Hanford 

LOEL ChV 

100 N/A 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.60000 0.70000 0.03333 

Rep3 . 

0.90000 

0.70000 

CETIS ™ v1 .1.2revl 

Report Date: 

Test Link: 

Duration: 25h 

Page 1 of 1 

27 Apr-06 2:30 PM 
12-6357-8957/BN156505ce 

CH2M HIii I 
Species: CaenorhabdlHs elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

5.45% Equal Variance t TwChSample 

SD CV 

0.00000 0.00% 

0.05774 8.66°,(, 

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

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc-•t. Statistic Crltlcal 

Dilution Sediment 100 8.36269 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.1286994 0.128699 1 

Error 0.0073611 0.001840 4 
Total 0.13606052 0.1305397 5 

ANOVAAssumptions 

Attribute Test Statistic . 

Variances Variance Ratio F 1243488000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 
12-6357-8957 12-6357-8957 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0006 0.07467 

F Statistic P-Value 
69.93 0.00112 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:30 PM 

05-2085-7 438/BN156505ce 

CH2M Hill I 
Version 

27 Apr-06 2:30 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 5.45% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Unequal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 DIiution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.66667 0.60000 0.70000 0.05773 0.95613 0.88608 0.99116 0.06067 

Graphics 

u, O.IH I 
I • • 

o.~ • I 
••• - - - - - - - - - - - - - - - - - •• - - Reject Nllb- 0.02 I 
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000-092-101-1 CETIS,.. v1.1.2revl Analyst: ~ 
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Approval:. __ _ 



APPENDIXB 
REFERENCE TOXICANT DATA SHEETS 
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CffMHILL NEMATUDETU]U(.;JTYTJ.i;~T~URVlVALlJATA 

Clicot QA I QC 
Sample Dcscrip1ion Cu :is 'Ct:Cli:tH?O 

Test Species: C11morhnbrli1is tdeea,u ID/I: NcmOD'; 

___,_t--,.__,) J..._____ Tirr.c: b 13 -0 Tes! Initiation: Tech: Tech: 

Start # alive totJI ll 

Chamber Count found found 

Number 0 24'hr 24 hr Comments: 

I 10 1) ,o 
-"I iD 2 10 J,....... 

3 10 J_ \0 

4 10 1- 10 

5 10 ID \0 

6 10 lo l () 

7 IO 3 lo 

8 10 \ \0 

9. ~ Ii~ Ii.\!' 

10 lO s \0 

II 10 (o lo 

12 10 "
1
9( 10 10 

13 IO 0 lD 

14 10 10 ID 

15' 10 q [D 

Cu,um Chart Limits 

Survival 

J 

Begin.,ing, Date ~-'?, - O<.::, 

fadin~. Dllc L/' ~ - ob · 
Time O";SO 
Time OS;3b 

TcstTc11T1ination: Ttth: Tech: _,.?_;N:;._,;-:f;:__ __ Time: d?i3t) 

Task Manager 

Project Manager 
--=~f-----';L,----.,,----,...------

QA Officer 

-23 -



ClfMH / lirODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DAT A 

Client QA/ QC 

Sample Descriplion see below 

Test Speci1 Caeuor/rabditis elegaus 

Lab ID K-Medium pH 
0 hr 24 hr 

s. ~"') 
t~. (.) ·,r 

Lab Control , Jc-<t."' 

10 mg/L Cu L-_, - ~ 5, '5 

50 mg/LCu 5'". ~ ti.) 

100 mg/L Cu '5. "2.. c~' 2 ... 
/J<'l' 

~ ,::. 250 mg/L Cu 55.'-/ ,Cj . "' 

Lab ID Field JD 

Lab Control K-medium 

Lab Control K-medium 

Lab Control K-medium 

IOmg/LCu 

!Omg/LCu 

!Om LCu 

50mg/LCu 

50mg/LCu 

50m LCu 

I 
100 mg/L Cu 

N 100 mg/LCu 
~ 

100 mg/LCu 

ID#: Nern D {'/) 

% Moisture 
0 hr 

NA 

NA 

NA 

NA 

NA 

Chamber 
Re licate # 

A 12 

B 6 
C 9 

A 15 

B 14 

C 5 

A 10 

B II 

C 7 

A 3 

B 4 

C 8 

Tech. 

Time 
OHrs NT 
OHrs ;_ q~ ·.:; 

Temperature (°C) 
0 hr 24 hr 

2.\ ,7 -,_ ( ,-7 

Ll .4 L\.-1 

·1...,. ''I l.,\. 7 

?..\ .9 ·2 \. -1 

·2 C> \ \ 0 '2 .. \ .7 

Lab ID Field lD 
250mg/LCu 

250mg/L Cu 

250m LCu 

24 Hrs (--.j'J 

24 Hrs l') ,:;:,, :::() 

Comments: 

Re licate 

A 

B 

C 

Cam er 
# 

13 

2 

Beginning, Date 4-1 ··o t., 
Ending, Date 'i -'-{ - Ol.-, 

Lab JD Field ID 

Time O'i 3U 
Time 0%) -->--·• 

Re licate 
Chamber 

ti 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 07-1495-1310 Test Type: Nematode SUNival 

Start Date: 03 Apr-06 09:30 AM Protocol: ASTM E2172-01 (2001) 

Ending Date: 04 Apr-06 08:30 AM Dil Water: 

Setup Date: 03 Apr-06 09:30 ~M Brine: 

Sample No: 09-6954-2135 Code: 1B033-06 

Sample Date: 16 Jan-06 Material: Copper 

Receive Date: Source: Reference Toxicant 

Sample Age: 77d 9h Station: 

Comments: 250 mg/L Cu in K medium 

Point Estimate Summary 

Analysis Endpoint % Effect Conc-µg/L 95% LCL 

11-1509-7834 % Survival 50 52.63094 38.6932 

•t. Survival Summary 

Conc-pg/L Control Type Reps Mean Minimum Maximum SE 

0 Dilution Water 3 1.00000 1.00000 1.00000 0.00000 

10 3 0.96667 0.90000 1.00000 0.03333 

50 3 0.56667 0.30000 0.80000 0.14530 

100 3 0.16667 0.10000 0.20000 0.03333 

250 3 0.06667 0.00000 0.20000 0.06667 

% Survival Detail 

Conc-µg/L Control Type Rep1 Rep 2 Rep3 

0 Dilution Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 1.00000 

50 0.80000 0.60000 0.30000 

100 0.20000 0.20000 0.10000 

250 0.00000 0.20000 0.00000 

000-092-101-1 CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Duration: 23h 

Page 1 of 1 

04 Apr-06 11 :24 AM 

01-8280-8779/rceaoog 

CH2M Hill I 
Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95% UCL Method 

68.37195 Linear Regression 

SD CV 

0.00000 0.00% 

0.05774 5.97% 

0.25166 44.41% 

0.05774 34.64% 

0.11547 173.21 

:.}";."· Analyst:. __ _ -25-
Approval: __ _ 

I 

I 

I 
I 

I 
I 
I 
I 
I 

I 



CETIS Analysis Detail 
j Nematode 24 hour Acute test 

Endpoint Analysis Type 

% SUIVival Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Normal [NED=A+B'log(X)J Control Threshold 

Regression Summary 

llers Log Likelihood Mu Sigma G 

4 -46.54554 0.24538 0.39332 0.09484 

Point Estimates 

% Effect Conc-µg/L 95%LCL 95% UCL 

50 52.63094 38.6932 68.37195 

Regression Parameters 

Parameter Estimate Std Error 95%LCL 

Slope 2.54243 0.3994823 1.759445 

Intercept 0.6238645 0.7404562 --0.8274295 

Residual Analysis 

Attribute Method Statistic 

Variances Bartteu 2.977855 

Distribution Shapiro-Wilk W 0.9184941 

Linear Regression: 

Report Date: 

Analysis : 

Page 1 or 2 

04 Apr-06 11 :24 AM 

11-1509-7834/rcea009 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 

01-8280-8779 01-8280-8779 04 Apr--06 11 :24 AM CETISv1 .1 .2 

Threshold Threshold Opt Reweighted Pooled Groups Het Corr 

0 Yes Yes No No 

Chi-Sq Critical P-Value Decision(0.05) 

15.56585 18.30704 0.11275 Non-Significant Heterogeneity 

95% UCL t Statistic P-Value Decision(0.05) 

3.325415 6.364 0.00008 Significant 

2.075159 0.843 0.41918 Not Significant 

Critical P-Value Declsion(0.05) 

7.81473 0.39505 Equal Variances 

0.27369 Normal Distribution 

Data Summary Calculated Varlate(A/B) 

Conc-pg/L Control Type Count Mean Minimum Maximum SE SD A B 

0 Dilution Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 31 31 

10 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30 

50 3 0.56667 0.30000 0.80000 0.05137 0.25166 17 30 

100 3 0.16667 0.10000 0.20000 0.01179 0.05774 5 30 

250 3 0.06667 0.00000 0.20000 0.02357 0.11547 2 30 

Data Detail 

Conc-µg/L Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 Reps Rep7 RepS Rep9 Rep 10 

0 DIiution Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 1.00000 

50 0.80000 0.60000 0.30000 

100 0.20000 0.20000 0.10000 

250 0.00000 0.20000 0.00000 

000-092-101-1 CETIS m v1 .1.2revl Analyst: • , .-·•-
-26-Approval : __ _ 



CETIS Analysis Detail 
Graphics 
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·I. 
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2. 

1.5 

,. 
0.5 

• 
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Linear Regression: 

Report Date: 

Analysis: 

Page 2 of 2 

04 Apr-06 11 :24 AM 

11-1509-7834/rcea00Q 

/ • 

•O.S 0.0 0.5 1.0 1.5 2,0 

Rankits 

• 

• • 
~o ------------------------------

• 
-0.5 

• 
•I . • • 
-1.s,..i..,.~,....,~ ..... , ......... ~...,.~....,..;•~.,....~-"T,~• •~•T, ~· ,~. ,.., ,~ • ......,,,, 

0.0 0.1 0.2 ~'.3' '~'.~ '' 0

0~ '~~ 0.1 0.a 0.9 1.0 

%Survival 

000-092-101-1 CETIS™ v1.1.2revl Analysl: : \~-· Approval:. ___ -_2 7 -
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Washint:?:ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 I Pn:c l lll l. 

Collcclor Comuanv Contact Telcuhonc No. Proiecl Coordin:itor 
8L Dnl;1 Turnnrouucl STANKOVlCH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

lrroicct Dcsiwation Samolinl! Location SAFNo. Air Quality ["7 45 Days 
J 00 & 300 Arca Component of the RC BRA - lncrement;il So 100-K RJPARIAN #5 RC-051 

...... , 
Ice CJ1cst No. Field Lot!book No. I COA Method or Shiumcnt 

EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned To OITsitc Pronertv No. 
/406O3'a'C 

Dill or Ladine/Air Bill No. 
CH2MHILL -Af)60~·J--tR.~ 3·74,,-0t:, - ---- - --·· ·---- -· .. - · -···-~ --- -- ----- - ·· ·-----

POSSIBLE SAMPLE HAZARDS/llliMARKS 

NONE Preservation 
None Nout 

Type orConta!ner 
GIP PIG 

Special Handling :md/or Storage 
Uxc pa!Je 3 for 11rigi11al material w Corl'alli.rfor MIS preparation a11d No. of Co111ai11cr(s) 

l I 

a/iq11nti11s, pase I far rc1ilioc1110/_wimlfranim1., 111 Eberline, & page 2 1000g 4000g 
for rlu:mirnl 0110/ytiml Jrartirm.,· to Liom•illl!. Volume 

Sec itcn1 (1) in SuilPl2ll1 
Spoci:11 Tu~k.-ity 

SAl\f'PLE ANALYSIS 
tnscnu:tions. ASTM El96J; 

Soil Ncn1.211.~e 
To:cidl!" 

ASTM Elin 

S.im1>IC No. Matrix• Snmplc D.ite Snmplc Time '· ' • -·. ' '• 
._::.··~-./ ... :... .. 

••' ~ . " . . ,• ' .- .. .. ,·, · .. . -· ·. ., 

J11JB8 SOIL ~--2.\·-C(c f (r: cc i,.J ·i.--· 

.. 

CHAIN OF rOSSESSlON Sign/Print Names SPECIAI. INSTRUCTIONS M~lri:'1. 

Rcl;nt)uiihcd lJy/Rcmov.c:d Prom D:11c/Timc: Recen-cd Bi /Stoicd In Dntc/Timc Thrsc 1n:ar'ks indic:uc r.h.11 unlcu lined ou1. an:.lytes to bi.: inclu~d whh Strontiun .... 89.90 • · Tot:il Sr 
~11.$,, •ll 

E: \ i -z.. ci..b~tff\ t\,\ -'GLnP~-- /4 k- 2.. 1u\ t+; l i A._} nnol)'SiS (r:iction. Sl!~nd1I 

A- These marl:s indlc:ttc that this is n non-nn•lysis used 10 property fom1,1t COC rom,. S0•~1~ 

R~11is11cd Dym';f'~~Frnn, _ D,1~"";g.-;z:z.-.:,1, m~ DntcW:0 t). 1/.'..Contnct Jo:in Kessner for any questions. SlaS1uJ1,~ 

, J/J1/J /f Mi .3.):). ~ W•W;cc1 Lt "'lt 7 AL1 ) .. (/"{l"L 11· ~,!) 
,., 

0-011 

( ~ui~~dd ~c1110,•cd From ' 0 Do(c{fim.: Rccci~ Oy/S1on:d In ' · D:ucfrin,c / /.:.J ~'!Y, Paniclc'Sixc (~ Sic•e). D422; Moisnirc Content• 02216: l'OC • 9060: 1>H (Soil) - 90-l.5 ; 
Aa.A1r 

,..,t'1i1roscn by J<jcldnhl • JSl.2·. Ammo,~~ - 3$0.3; JC Anions • 300.0: P~rccn1 Solids OS•04U1n Stl1J1, 

~I OUIOn11uL"fll•lf 

D:t1e1Tinie f 13'-Vi - 0/ . .S,..1..Z T=T1,fl.lir 
R~ui hcd By/Rcn10vcd f,·on, Da1c/Ti111c Received By/St~d lu wa:..wi.,. 

LcU-,..1~ 

B/J/S,s-01 \s\'c,ci...a1,1~ 

Relinquished Oy/Remo,'Cll From D:ile/Tin,c Rccch'Cd Oy/Slorcd In 0:11e1Ti1nc ):•t.>lhcf 

13,\c.'.) ~ S'51 C.Of\ 
Relinquished By/Rcmnvcll From Da1e/Thnc Received By/S10red In Dace/Time 

LABORATORY Received lly Title Date/rime 

SECTION 

FfNAJ, SAMPLE Dispos:cl Method Disposed By O~tt\."ITilllC 

DI~SITION --BHI-Ef:-011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 11':1~• l ot l 

r:ollcctor 
STANKOVICH, M. 

Proicct Desil!ll,'ltion 
I 00 & 300 Arca Component of the RCBRA - lncremcnral So 

Ice Ches! No. 

Shioocd To 
CH2MHJLL 

Comoanv Contact 
JOAN KESSNER 

Samt>line: I .ocatlon 
100-K RIPARIAN #4 

Field Loebook No. 
EL-1596 

OffsitePronertv No. 
A060151 

Telenhone No. 
375-4688 

I COA 
BESRAS6520 

Proicct Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Price Code SL 

Air Quality D 

Method of Shiomcut 
GROUND TRANSPORT 

Dill of L:tdine:/Air Dill No. 

Data Turnaround 

45Days 

----,,--- ---r--~~ ...... -----r- ···-•---r----....,..--- - ~-----,-----1 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling ancVor Storage 
Uu page Jfor orisi11a/ material w Corvalli.rfor MIS preparation and 
aliq1101i11g, past! I f,Jr radioa11aly1it-al fmrtium to Eberline, & page 2 
for rh~mit"al ana/ytiral frurtirm.r tn Lio11vi/lt:. 

SAMPLE ANALYSIS 

S;unplc No. Matrix• Sample Date 

Preserv:ition 

Type of Container 

No. of Container(s) 

Volume 

Sample Time 

J11JB7 SOIL 3-2.l,-oG, 

None None 

GIP PIG 

I I 

1000g 4000g 

Sec i1em ( I) in Soll PIAnt 
Special Ta.,i,:ily 

lnstrUCticns. ASTM El96'.J: 
Sl,il Ncuucode 

To.~icity 
ASTME2172 

·•' -·-· 
•L'.: .. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 1---------------0--,..,-----....-n-.. -...;..•_._.._,,., ~--~-A.i--------,=-, ------1 These m.irks indicate 1h.1t unless Uncd out, ~n.ilytcs to be included wilh SD'Onlium-S9.90 •• Tomi Sr 
R'E:jij~d ~y~R•_".1~ed l'r~n~ --r' ,. /~ ',',""r ('=U-u-,,,,__... t ,. • u.-; 1 l • ua1~11me ) nnaly,is Imel.ion. 

'-'t.. Ot"1 ti f"\ '- "t'° V' "'"'- I fN'\ - · A_ These nwks indicnlc th.it this is• non-•Mlysis 111ed 10 proptrly form.ii COC forn~ 
R~li/19l>ishcr - · From D.l(c/Tirrc3 ·~:z.1,-<1 ~~i~d_B7~_!.~~Jnf., __ . Dfa!JJ!f!- , . Contac1JoanKessncrforanyqucslions. 

'-1U-.cd~\:!§Jl l{ J f,,(/',,/}-., It'. 3c1\,,,ll:t.f/Jti. V..1J.LJ//rt/lh!f/->fz.J/~/-/'!~/", 
(I) Pnrticlc Siz.e (Dry Sieve). 0422; Moisture: Conlenl - D'.!216: TOC • 9060: pH (Soil)· 9045; 

Rclinqu6hcd Dy/Re1noved Fron,l • f .b•teltimc Rccciv{ii By/Stored In Datcmmc Nilrogen by Kjeldahl. 351 .2: AllVllOnia. 350.J : IC Anions. 300.0: Ptr::ent Solids 

Relinquished Dy/Removed From 

Relioquishcd By/Removed From 

Relinquished Dy/Removed Fron, 

LADORA TORY Received Dy 
SECTION 

FINAij SAMPLE Dispos:,l MedlOd 
DIS'°5ITION 

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

Date/Time Received By/Stored In 

Date/Time Received By/StOICd In 

Dote/Time Rcedved By/Stored In 

Datc/'Cime 

Dote/Time 

Title 

Diiposed By 

I 

~ 1'-1Zioc->ot ~ 

g,J1s-,s- o do-

Ootc/fime 

Dale/Tin.: 

.•·· 

Matrix• 

SO:Solwl 
StvSl~c 
\\' • \Y:rtc, 

0,-0,1 

A"Alr 
OhDnim5' .. 1..S. 
D<.,,0,.mLlljUul• 
T• T1uw 
Wt• \Vir,r 
l.• \.l,qutJ 
V• Vcttt•nt"' 
X: O.IMr 



Washini?:ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-96 I ••;,ye l or I. 

Collector Comuanv Cont:ict Tel1?1>honc No. Project Coordinator 
8L Dut:1 Tunrnround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH !'rice Code 

r,·oicct Dcsitmallon Samnlin2 Location SAFNo. Air Quality 0 45 Days 
100 & 300 Area Componcnl of1hc RCURA. lncrcmcn,al So 100-H RIPARIAN #8 RC-OSI 

Ice Chest No. Field Lol!book No. I COA Method of Shiumcnl 
EL-1596 BESRAS6S20 GROUND TRANSPORT 

Shioucd To Offsitc Propcrtv No. Bill of Lndin!!/Ah· llill No. 
CH2MHIL.L , A06015I SEEOSPC --------

_____ ,. __ 
·---·- ---- ·---- - ·----- -- ··----

_______ .,_. 
-- -· -· --

POSSIDI..E SAMPLE HAZARDS/REMARKS 

NONE Nunc ~n-= 
Prcscn·ation 

Type of Cont..~incr 
GIP PIG 

Special Handling and/or Storacc 
I t 

U.t<' p11gt: .,.Jiu 11risi11nl mnrrrin/ w Con-,11/i.tji11· MIS prrpmwicm nnd No. or Contalncr(s) 
nliq11oti11g. pni;t: I ./<JI' m,Jinmwlyrirnl Jrrrc-rirms 11, Eb1:rli11e, & pnge 2 
f,11 · rl11•1uin1/ cwt1(Win1/ f, ·a,·ti,nu· '" /.i,,11,·illr . Volumt' 

lOOOg 4000t 

Sec iicmtl) in St•il pi.,,. 
Srcd:11 T11xh,:i ty 

SAMPLE ANAl,YSIS 
ll\,lrv-."l.-.ll'. ASTM E196j: 

Soil Nt'm:uuJt' 
T11Jlk.-i1y 

ASTM E?1n 

Sa111ph: No. M;ilrix • Sample Date Sample Tim~ . . 

J11JHS SOIL ~·-l9·· -C:l.· 1<",;,'·.c.c I I 

CHAIN OF POSSESSION Sign/Priul Names SPECIAL INSTRUCTIONS 
R~linquishcu UylRcmo"cd Frp,n D~1dTin~ 

ltcct:t~r2 ;~ \ \-\ ~ \ \ 
DmcfTim, These ntll'ks indicaic lhat unkss lined 0111, ana1)1CS tu be included with S1ro111iu111•8'l.90 - Total Sr 

G.- 1 , ✓- , ., , . ,✓. rt ·l f,._,\ ·--i-:'.(_ '1':> f) ,_;, ··, 
Relil)quishcd °J..~,ovcd From D•1c/Ti11t I\ ; 3'.'.' 

9.... .k-~l I l:A 7:,_\,, \ ~·-2'-1 -l'(.,·.· 

Rcli,iquishccl Dy/Removed 'ri-om 41 

Relinquished Ry/Rcn'l()v~d l':to,,, 

Rtlinquish,d nyll{cmovcd From 

Relinquished 13y/Rcn-.,,-cd l'ron, 

L/\llORJ\TOllY llccdwd lly 

SECTION 

FINAL SAMPLE Disposal Mclhod 
Dif POSITION 

...,,, 
BH(iJaE. ,011 (08/29/2005} 

I 

/ Oi1dTimc 

D,1~/fi111c 

J);11dlin-o.· 

t);udl'in~· 

---7-·· ··::-:)' analysis fr:.ction. 

Rteil Dy , r!JNn;/1 . D;1Ji
1½:r f; 

A_ These 111:u-~s i11dicu1c th•I 1his is• non-ona1lysis 1,sed 10 properly fomm COC' r,m,. 
Co11~1c1 Joan Kessner ror ~ny qlll!siions. 

. VA i::,,'Uf,/ :t I Y/2/!/J(, / _ _,, 7& 
(I) P:uticlc Size (Dry SiC\'C) • D422; Moi5turc Con1cn1 · DJJl6: TOC • 9060; pl·I <Soil)· 9045; 

Rccciv ),y/S1ored Jn - / ffotcrrimc ( (!j( )Nitrogen by Kjcld~hl • ,s1.2; /\mmonia • 350.): IC /\niu11> · )00.0; Pc1w111 Solids ,. 

Rcc•lvad By/S1or,:d 111 l>.11cfTi11~ F 1413 .J- ~v, J.. 

~ ~ 3 /!),J /S'(p ~ - o 3 
Received Dy/Stored In 0~1cfTimc 

Rcech·~d lly/S1ored 111 D.11cfTimc 

Thie D:olc/l'imc 

Oi•poscd By D:i1cfl'in"' 

Matrix .. 

S•:io•I 
51:)1~h,'\lt1ur1&1 

s:c.i• s.{ .. t 
s:1-~ .... ,,. 
w. \\'.~1., 
01.011 

A•A,r 
l>lhUtiollnS.ol.J., 
IJI.-IJ.6111, t.k(JIJ• 
Trr,.,_. 
\\'ls.W,11rt,,• 
l.aL,..11 .. 1 
\'•\','1',<t ...... , 

X•OOIC'f 

! 

I 



f-/1/70 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 I P-~i:c ! ur ! 

Collector 
STANKOVICH, M . 

Comoanv Contact 
JOAN KESSNER 

Tcleohonc No. 
375-4688 

Proiect Coordin,'ltor 
KESSNER,JH Price Code SL 

Air Quality 0 

Data Turnaround 

Proicct Dcsienation Samoline Location 
UPPER RIPARIAN #12 

SAFNo. 
RC-OSI 

45 Days . 
I 00 & 300 Are~ Component of the RC ORA - lnerement~l So 

Ice Cllcst No. 

Shlooed To 
CH2MH1LL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 

Special Handling and/or S~orage 

Field Loebook No. 
EL-1596 

OITslte Proocrtv No. 
A0601SI 

Preservation 

Type of Container 

Use page 3 for orlgi11a/ 11111/eriul ro Con•a/1/~'for MIS preparalio11 and 
a/iq1wli11g, page I for radinn11al_wical fi ·11,·1iu11s In Eberline, & pa,,:e 2 
for ,·hemi,-al m,alytirnl fra,·1imu /fl Uom•ille. 

No. of Contalncr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample D~te Sample Time 

J11JH8 SOIL 

I COA 
BESRAS6S20 

Nunc Nunc 

GIP P/C 

I I 

1000g 4000g . 

s .. 11cn1(l)u1 S<>il Pbut 
Srcclol Tc.1xk.; 1y 

Jm1~"til>a1.L ASTM!.1963; 
SoU Nt.1namJ£ 

Tcxi&.: ily 
ASTM ~172 

{ 
' . .. ~: 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill ofLadine/Air nm No. 
SEEOSPC 

:- . · . ,: , .. 

t--_C_II_A_IN_O_F_P_O_S_S_ES_• _S_IO_N __________ Sl_gn1P_r_i_nl_N_a_m_es __________ --1SPECIAL INSTRUCTIONS 
R=.!!.,nquish.:d •By/Rcmore,d Frorn D.:l1"0'imc RcyciiJ••d,.By/S~d In I+ '/ [ D:,te/Tin1e These imrl:s Indicate lhal unless li~J! oul, n11.1l)'lcs 10 be included wi1h S1ton1iu111·89,90 •· Total Sr 

C. I \ z..cdno Jn fv\. t ~pp f'.r-- l ' &--t C, Jl-1, I: - I on3Jysis fr:ic:1ion. 
f--a::::....1...;...;:::c..:.;::..<.<J....:.c.,,:.Jl-...l.....l.-.L..=-4,..,4-.....:::....:... __ ~ __,,._..c:...:......::... __ ,_~; ...l...1:....!;·.....:::_-.:::-::_·_--_ -_ -_ -_·_·-i-..-l~ A.. These m.,rl:s indicaie lh~t ~>is is a non•3nalysis used 10 properly format COC rom1. 
'}'}ljs¥luished ~.YJ!,cmovcd..5:!!m _D•l~n-c /0::;,,:) Rcc•;s!t510ted In Dalcfl'imc ,..... Con1ac1Joan Kcuncrforonyqucsiions. 
TV /'l J!1 f.7J.f t-<-r I c..,('y:_j-; '-I 4 CJ 0 

0.- ff·- -, , , · ""' rr: , ,/, ·•· ~I) ParticlcSizc(DrySicvc)•D422; Mois1urcCon1cn1-D2216; T0C-CJ060;pH(Soil) • 9Cl4S: 
RcJidquishcd Dy/Rcmov~d Fro.'n IC IO'C R~f);•z·, ~ PJ.~,f~<t'!( . . ·-;;,;-- _.,, /'!.,,/ /'3/.!e: 1/,rr:/.lt' / (,• ;_;, -'Ni1roccn by J<jcldahl. 351 .l ; Anvnonia. 350.3; IC Anions, 300.0;.00-W-Sc,lim : '\ 
t-----------------¥:ru~~~-U,;~',J~,f'~•l,C:;.:::..::::~Jf.~ .. ~l-l~l~lµff~••l(/~l./~,l~ .. ·a-~-

11
_~il:......i.,~l~/f.?._ . . _P_~ ~ ?-v~ 

Date/Time Rccei{id By/Slorcdln ' 1 Da(c/Time I{ · RcunquisJ1cd Il y/Rcmavcd Froni 

Relinquished lly/Renxivcd From 

Relinquished By/Removed From 

LADORA TORY Received Dy 

SECTION 

FINAL SAMPLE Disposal Mclhod 

1 
I DISPOSITION 

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

Da1cffirre Received By/Stored In 

Da1c/Tirre Received By/S1cnd In 

~,J /S6.S-o'-/ 
Date/Time 

D~1effime 

Tille Da1cffi1no 

Dispo>ed By D~1cffim: 

~ I 

Matrix* 

SO• Si.,lt.l 
£1•Sh,d'" 
\V•W:\ln 

0-0,1 
AsAff 
DS: DnzmS,(1d, 

01,0nun~b 
T•Tu.w 
Wl•Wipr 
l.cL,qu,J 
V•Vc#"l:.lon 
X=Oohd 



Washine:ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 I Page l. of l. 

Collector l:-::~<:!:{ ( ~ ~--zr--oG Comoanv Contact Tele1>hone No. Proiecl Coordinator 
81., Data Turnaround ~~ ... JOAN KESSNER 375-4688 KESSNER, JH Price Code - - ...... 

Proiccl Desism.,tiou Samoline Location SAFNo. Air Quality [J 45 Days 
100 &. 300 Arca Component or the RC3RA- lncrcmcnllll So 100-F RlPARlAN #7 RC-051 

kc Chest No. Field Loebook No. I COA Method of Shl1>mcnt 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shioocd To Offslte Pro1>crtv No. Bill of ~dinl!/Air Bill No. 
CH2MHILL A060l51 SEEOSPC .. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ Preservation 
Nun11: N~nc 

Type of Container 
GIP P/G 

Special Handling and/or Storage 

Use page 3.for origi11al 111att!ria/ 10 Cmw,l/isfor MTS prepara1irm a11d No. of Containcr(s) 
I I 

aliq1w1i11g, page 1 for radiom1a/y1ic·nl fror1io11s to Eberli11t!, & page 2 1000g 4000g 
for c-/1e111ica/ n11a/y1icalfrar'tim1.1· to Umrville. Volume 

Sc• hem(!) iu Soil P1mll 
Sra:iol Toxkity 

SAMPLE ANALYSIS 
ln."NcltonJ.. ASTMl'.1~3: 

Soil Nc:nlllodc 
To~idt)' 

ASTME:!171 

S:r.mplc No. Matrix* S:r.mplc Date Sample Time .. .', ~ :~.-- ' • ·. .. . . . . .. .. .. . ...... , . , ... : . -~ .. .. 

J11JH4 SOIL l.j - 3. . oc, I''\ ·. o c:·, l I ." z_ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Miltri~" 

RclinquisJicd By/Removed from D~1cmme R(!vc\i/Scorcd !" \ Date/lime ) • These rmrh indicace ch.:11 unw.Js lined out. an.,ly1es 10 be included with Strontiu,n-89,90 •· Total Sr 
Sd1v1 

H· t L----··· oMlysis rrnc1ior~ E: i, •7_0 __ (,_7.q_ rt, M 1e.,:::i:;>~r· ., . ·-""2... (>..'\. I Sl~•Sahn1e•u1 
"- TheS<! mvl:s indicn1e lhnc 1his is a non-an:ilysis used 10 properly ronn:11 COC rorni SO=S.•1J 

R~uuishc~ By~i-XYJVCd Fron1 Dn1e/Ti1\,e ID: 3 c::• Received By/Stored In Dilte/limc Con1act Joan Kenner ror ony qucs1ioru. St-Sl'udt:.-

,, cJie.: : i U · I,· r ,r_,-, '-t-4_-C~ W•Wllll1" •·. / ,• : -~ ·Particle Size (Dry Sieve)• D422: Mois1urc Conrenl • 02:!16 ; TOC · 9060; 1>H (Soil)· 9045: ()&011 ' . 
Rclinq{,islicd By/Rcmovcd'Fl'O<l1 l 1 Da1errimc R~~B)"~/J;~· .-, , . ,Dq1errime ';//:'· 

AMW 

/ / :/(_,fl. (. ");,/t(f'_'./,./1./,./'i J/-- . y;(;; ,: ,(_/ · ' itrogen by Kjeldahl - 351.2; Anvnonfa • 350.3; IC Anions· 300.0: flo.tcwt Solids c.Y 'i,-3,.cJ~ 0S•Dnuu SulrJ 
OI.-Drvn,t...,.. 

Dale/Time Rccci~ By/Stored In Date/Time Bt.J l.,S-~S-- OS" 
1:Tt•• 

Relinquished By/Removed r-ro,n \\'l• \li'apr 
1/ l>u .. .i 

\'• V11~d:1h, <M 

RcUnquishcd By/Rctnuvcd r-rom Dntc/t'in>e Received By/Scored In Dace/Time X-Olhcl' 

Rclinquislicd By/Removed fTOrn naterrime Received By/Stored In Date/Time 

LADORA TORY Received By Tille Doic/limc 

SECTION 

FINAL SAMPLE Di1posal Mclhod Disposed By o,ucrrin,e 
I DISPOSITION 

V, 

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




