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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, AS1M E 1963-02 (2002). 

TEST ORGANISMS 

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test 
conditions were maintained during planting, germination, and growth phases of the test as 
prescribed by the AS1M protocol. 

CONTROL SOIL 

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70 
percent by weight), kao1in clay (20 percent), and peat moss (10 percent). Calcium carbonate 
(0.4 percent of total weight) was added to adjust soil pH to 7 .0 ± 0.5. 

HYDRATION WATER 

The water used to initially hydrate the control and test soi]s was Mil1i-Q equivalent de
ionized water. After initial hydration, all test chambers were watered with haJf strength 
Hoagland' s solution on an every other day basis. All hydration was accomplished via sub 
irrigation. 

TEST CONCENTRATIONS 

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

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

SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

Client ID Sample Sample Bluegrass test Analytical 
Date Location SDG LabSDG 

Jl0DW4A 10/31/2005 600-131 BG1542-01A B2748 

Jl0DV4A 11/08/2005 PIT23 BG1542-02A B2801 

Jl0DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A B2831 

J101.J5A 11/28/2005 Riparin Low-Site #10 BG1542-08A B2897 
Downriver 100-D 

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

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

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

J11JH8 04/03/2006 UPPER RIP ARIAN #12 BG1566-04 Fl470 

JllJH4 04/03/2006 100-F RIP ARIAN #7 BG1566-05 Fl471 

SAMPLE PREPARATION 

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

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

TEST MONITORING 

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

Observations of the shoot appearance were recorded 7 days after germination (26 days after 
planting). The number of germinated seeds in each test chamber was also recorded. 
Chambers that had more than five germinated seeds had shoots removed to prevent 
overcrowding. These test chambers were thinned to five seedlings 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 J10DW4 indicated a statistically significant reduction in average stem 
(shoot) height, average root length, average above ground shoot mass (wet), average above 
ground shoot mass (dry), average root mass (wet), average root mass (dry), average total mass 
(shoots + roots, wet), and average total mass (shoots + roots, dry) when compared to the 
laboratory control. · 

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

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

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

The results for sample J10JB8 indicated a statistically significant reduction in average stem 
(shoot) height and average root length when compared to the laboratory control. 

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

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

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

The results for sample JI0JH4 indicated no statistically significant reduction when compared r 

to the laboratory control. 
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CERTIFICATION STATE:MENT 

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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Page 1 of 3 

CETIS Test Summary 
Report Date: 15 May-06 1 :11 PM 
Test Link: 0S.6405-2832/8154201 psA 

I Plant Chronic test CH2M Hill I 
Test No: 11-2434-8476 Test Type: Plant Chronic test Duration: 30d Oh 
Start Date: 08Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergii 

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

Setup Date: 08 Apr-06 12:00 AM Brine: 

Comments: repeat test BG1542-01A 

Sample No: 18-1426-B954 Code: B1542-01 Client: 

Sample Date: 31 Oct-05 Material: Soil Project: 

Receive Date: Source: Hanrord 

Sample Age: 159d Oh Station: 

Comments: J10DW4, E274801 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
12-6975-8433 % Germination 100 > 100 NIA 27.99% Wilcoxon Rank Sum Two-Sample 

04-5480-9468 AG Average Dry Wt. < 100 100 NIA 30.89% Equal Variance l Two-Sample 

02-0518-1717 AG Average Height < 100 100 NIA 22.72% Equal Varianoe t Two-Sample 

15-0652-1713 AG Average Wet Wt. < 100 100 NIA 30.51% Equal Variance t Two-Sample 

05-265Ul289 Root Average Dry Wl < 100 100 NIA 33.67% Equal Variance t Two-Sample 

00-9747-2708 Root Average Length < 100 100 NIA 25.28% Equal Valiance t l\YcrSample 

01-2129-3486 Root Average Wet WI. < 100 100 NIA 34.20% Equal Variance t l\YcrSample 

14-2157-1016 Total Average Biomass Dry·< 100 100 NIA 31 .34% Equal Variance t Two-Sample 

06-18B0-724B Total Average Biomass Wet< 100 100 NIA 30.61% Equal Variance t Two-Sample 

-14-
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CETIS Test Summary 
% Germination Summary 

Cone-•,<, Control Type Reps Mean 
0 Artificial Soil/S 5 0.84000 

100 5 0.88000 

AG Average Dry Wt. Summary 

Conc••t. Control Type Reps Mean 
0 Artificial Soil/S 5 4.96040 
100 5 2.70991 

AG Average Height Summary 

Conc-o/1 Control Type Reps Mean 
0 Artificia I Soil/S 5 18.947 

100 5 13.02 

AG Average Wet Wt. Summary 

Conc-o/1 Control Type Rapa Mean 
0 Artificial Soil/S 5 29.605 

100 5 15.126 

Root Average Dry Wt. Summary 

Conc-o/1 Control Type Reps Mean 
0 Artificial Soll/S 5 1.61720 

100 5 0.94703 

Root Average length Summary 

Conc-o/1 Control Type Reps Mean 

0 Artificial Soil/S 5 21 .227 

100 5 11.487 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 36.878 

100 5 10.815 

Total Average Biomass Dry Wt. Summary 

Conc•o/1 Control Type Reps Mean 
0 Artificial Soil/S 5 6.57761 

100 5 3.65694 

Total Average Biomass Wet Wt. Summary 

Conc-•t. Control Type Reps Mean 
0 Artificial Soil/S 5 66.484 

100 5 25.941 

000-092-1 01 -1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 
0.60000 1.00000 0.08000 

Minimum Maximum SE 
2.05668 6.26333 0.75679 
2.03800 3.92800 0.32563 

Minimum Maximum SE 
15.2 27 2.2136 
10.8 15 0.6756 

Minimum Maximum SE 
12.833 36.826 4.3456 
10.206 . 22.05 2.1690 

Minimum Maximum SE 
0.64667 2.06331 0.25857 
0.66400 1.41399 0.13741 

Minimum Maximum SE 
13.333 29 2.546 
8.5 16.333 1.3592 

Minimum Maximum SE 
13.317 46.99 6.1616 
2.812 18.633 2.8356 

Minimum Maximum SE 
2.70335 8.32666 1.00853 
2.70200 5.34199 0.45998 

Minimum Maximum SE 
26.150 82.77 10.452 
18.338 34.293 3.2461 

CETIS TM v1 .1.2revl 

Report Date: 

Test l ink: 

Page 2 of 3 

15 May-061 :11 PM 
09-6405-2832/B 154201 psA 

SD CV 
0.21909 26.08% 
0.17889 20.33°4 

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% 

SD CV 

5.693 26.82% 
3.0393 26.46% 

SD CV 
13.778 37.36% 
6.3406 58.63% 

SD CV 
2.25514 34.29% 
1.02854 28.13% 

SD CV 
23.370 35.15°4 
7.2584 27.98°4 
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Page 3 of 3 

CETIS Test Summary 
Report Date: 15 May-06 1:11 PM 

Test Link: 09-6405-2832/B154201psA 

% Germination Detail 

Cone-•!. Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artlficlal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000 

100 0.60000 1.00000 0.80000 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-o/, Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/$ 2.05668 6.05200 5.26000 6.26333 5.17000 

100 2.70001 2.58600 2.29752 2.03800 3.92800 

AG Average Height Detail 

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

0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4 

100 15 12.8 13.5 10.8 13 

AG Average Wet wt. Detail 

Cone-"/4 Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soi 1/S 12.8333 36.8260 31.748 · 35.78 30.84 

100 15.66 16.8920 10.6200 10.206 22.05 

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 0.99666 0.98800 0.67252 0.66400 1.41399 

Root Average Length Detail 

Cone-•!. Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 16.3333 10.8 8.5 9.6 12.2 

Root Average Wet Wt. Detail 

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

0 Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488 

100 18.6333 15.6140 7.51752 9.49799 2.81199 

Total Average Biomass Dry Wt. Detail 

Cone-0.4 Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000 

100 3.69668 3.57400 2.97003 2.70200 5.34199 

Total Average Biomass Wet Wt. Detail 

Cone-¥. Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artiflclal Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

100 34.2933 32.5060 18.3375 19.704 24.882 
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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 

Attribute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution 
0

Shapiro-Wilk W 0.76085 

Sample Link Control Link 

09-6405-2832 09-6405-2832 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.5000 3 

F StaUstlc P-Value 

0.09 0.76896 

Critical P-Value 

23.15450 0.71064 

0.00484 

Comparisons: 

Report Date: 

Analysls: 

Page 1 of 9 

15 May-061:11 PM 

12-6975-8433/B154201psA 

CH2M Hill I 
Date Analyzed Version 
12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 27.99% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision (0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artiflclal SoiVS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247 
100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artlflcial Soll/Sedl 100 2.73162 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 12.66181 12.66181 1 

Em,r 13.57522 1.696902 8 

Total 26.2370281 14.358715 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.40119 

Dlsbibution Shapiro-WIik W 0.86077 

Sample Link Control Link 

0!H>40~2832 09-640~2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0129 1.53203 

F Statistic P-Value 
7.46 0.02578 

Crlllcal P-Value 
23.15450 0.13118 

0.07792 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-061 :11 PM 

04-5480-9468/B154201psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.89% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 
Equal Variances 

Normal Disb'ibulion 

Data Summary Original Data transformed Data 

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

100 5 2.70991 2.03800 3.92800 0.72814 

Graphics 

1.0- 1,5 I 
I • 

0.9' 1.1)- I • 
i 

I 

0.8 0.5 
I 

Ji 
I a O.l', I • 

0.0 -- --- ---- --- -- --- -- -- -----

I • 0.6 • ~, -(),5 

0.5 • 
:, •1,0: 

I 0.4-

0.3 
·L5 

0.2 ·2.0-

0.1 ·2.5-

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

Conc-'11> bnklts 

-18-
000-092-101-1 CETIS,.. v1 .1.2revl Analyst:_l>--__ Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artifi cial Soil/Sedi 100 2.56075 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 87.81345 87.81345 1 
Error 107.1316 13.39144 8 

Total 194.945 101.20489 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.73659 

Dlslrlbulion Shapiro-Wilk W 0.87674 

Sample Link Control Link 

09-640>2832 09-640>2832 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0168 4.30379 

F Statistic P-Value 

6.56 0.03361 

Critical P-Value 

23.15450 0.04108 

0.11969 

Comparisons: 

Report Dale: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061 :11 PM 

02-0518-1717/B154201psA 

CH2M Hill I 
Version 

12 May-06 4 :18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 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 Min imum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 

AG Average Wei Wl Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.98135 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 524.166 524.166 1 

Error 471.7735 58.97168 8 

Total 995.939484 583.1377 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 4.01387 

Distribution Shapiro-Wilk W 0.85862 

Sample link Control Link 

0~05-2832 0~05-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0088 9.03149 

F Statistic P-Value 

8.89 0.01756 

Critical P•Value 

23.15450 0.20694 

0.07350 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

15May-061 :11 PM 

15-0652-1713/B154201psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
NIA 30.51% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Date 

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 15.126 10.206 22.05 4.8501 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
Root Average Dry 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 2.28867 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1.122802 1.122802 1 

Error 1.714854 0.214357 8 

Total 2.83765602 1.3371589 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo 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 

15 May-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 

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

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cono-o/, Statistic CrlUcal 

Artificial Soil/Sedi 100 3.3748 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 237.169 237.169 1 

Er1'01' 166.5911 20.82389 8 

Total 403.760117 257.9929 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.50853 

Dlstrlbution Shapin>-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 

00-9747-270B/B154201 psA 

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(D.01) 

Equal Variances 

Normal Distrtbullon 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 21.227 13.333 29 5.693 

100 5 11.487 8.5 16.333 3.0393 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Wei Wt. Comparison 

Method All H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control va Cone-% StaUsllc Critical 

Artificial Soil/Sedi 100 3.84256 1.85955 

>.NOVA Table 

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 

>.NOVA Assumptions 

Attribute Test StaUsUc 

Variances Variance Ratio F 4.72166 

Disbibution 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-Value 

23.15450 0.16192 

0.07941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061 :11 PM 

01-2129-3486/8154201psA 

CH2M HIii I 
Version 

12 May-06 4:18 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 34.20% 

Declsion(D.05) 

Significant Effect 

Decision(D.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DisbibuUon 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysla Type 
Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.63486 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 MSO 

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: 

Date Analyzed 

Page 8 of 9 

15 May-061 :11 PM 

14-2157-1016/B154201psA 

CH2M Hill I 
Version 

12 May-06 4:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 31 .34% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distr1butlon 

Data Summary Original Data Transformed Data 

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

100 5 3.65694 2.70200 5.34199 1.02854 
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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 Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.70456 1.85955 

NfOVATable 

Source Sum of Squares Mean Square OF 
Between 4109.343 4109.343 1 

Error 2395.457 299.4322 8 

Total 6504.80005 4408.TT49 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.36698 

Distribution Shapiro-Wilk W 0.82350 

Sample Link Control Link 

0~05-2832 0~05-2832 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0030 20.3510 

F Statistic P-Value 

13.72 0.00600 

Critical P-Value 

23.15450 0.04371 

0.02793 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :11 PM 

06-1880-7248/B154201psA 

CH2M Hill I 
Version 

12 May-OS 4:18 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.61o/o 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 66.484 26.15 82.77 23.370 

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

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

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

Ending Date: 08 May-06 Dil Water: 

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

Comments: repeat test BG1542-02A 

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

Sample Date: 08 Nov-05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 148d Oh Station: 

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

Comparison Summary 

Analysls Endpoint NOEL LOEL ChV 

17--0101-0218 0.4 Gennination 100 > 100 NIA 

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

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

05-5626-0548 AG Average Wet 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 

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

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

Source: 

Client: 
Project: 

PMSD Method 
32.24°.4 Equal Variance I Two-Sample 
29.97".4 Equal Variance t Two-Sample 
35.46% Equal Variance t Two-Sample 
27.53% WIicoxon Rank Sum Two-Sample 
33.00% Equal Variance t Two-Sample 
27.18% Equal Variance t Two-Sample 

33.13% Equal Variance t Two-Sample 

29.82% Equal Var1ance t Two-Sample 
30.15% Equal Variance t Tw<>Sample 

-27-
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CETIS Test Summary 
•/4 Genninatlon Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soil/S 5 0.64000 

100 5 0.60000 

AG Average Dry Wt. Summary 

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

100 5 1.66100 

N3 Average Height Summary 

Cone-% Control Type Reps Mean 
0 Artifldal Soil/$ 5 18.947 

100 5 16.64 

AG Average Wet Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial SoiVS 5 29.605 

100 5 8.7955 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial SoiVS 5 1.61720 

100 5 0.98446 

Root Average Length Summary 

Conc-o/. Control Type Reps Mean 
0 Artificial So11/5 5 21.227 

100 5 10.773 

Root Average Wet Wt. Summary 

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

100 5 8.8630 

Total Average Biomass Dry Wt Summary 

Cone-o/. Control Type Reps Mean 
0 Artificial Soll/5 5 6.57761 

. 100 5 2.84546 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 
0 Artificial Soll/5 5 66.484 
100 5 17.659 

000-092-101-1 

Minimum Maximum SE 
0.60000 1.00000 0.09798 
0.40000 1.00000 0.10954 

Minimum Maximum SE 
2.05666 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 2.2808 

Minimum Maximum SE 
2.70335 8.32666 1.00853 

1.78333 3.47495 0.30938 

Minimum Maximum SE 
26.150 82.77 10.452 
11.000 25.575 2.6359 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Page 2 of 3 

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

SD CV 
0.21909 26.08% 
0.24495 40.82% 

SD CV 
1.69222 34.11% 
0.57593 30.95% 

SD CV 
4.9498 26.13% 
6.3852 38.37% 

SD CV 
9.717 32.82% 
1.2833 14.59% 

SD CV 
0.57819 35.75% 
0.27849 28.29% 

SD CV 
5.693 26.82% 
3.9653 36.81% 

SD CV 
13.778 37.36% 

5.1000 57.54% 

SD CV 
2.25514 34.29% 

0.69180 24.31% 

SD CV 
23.370 35.15% 
5.894 33.38% 

-28-
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CETIS Test Summary 
•~ Gem,ination Detail 

Conc•o/o Control Type Rep 1 Rep2 

0 Artlficial Soll/S 0.60000 . 1.00000 

100 0.40000 0.60000 

AG Average Dry Wt. Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artiflclal Soil/S 2.05668 6.05200 

100 2.52496 1.38332 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

o Artiflcial SoiVS 20.3333 16.8 

100 23 18.3333 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 

o Artificial Soil/S 12.8333 36.8260 

100 9.94995 8.75332 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 
0 Artlficlal Soll/S 0.64667 1.92800 

100 0.94998 1.33667 

Root Average Length Detail 

Cone-"-' Control Type Rep 1 Rep2 

0 Artificial Soll/S 13.3333 23.4 

100 17 9 

Root Average Wet Wl Detail 

Conc•o/• Control Type Rep 1 Rep2 
0 Artificial SoiVS 13.3167 45.2540 

100 10.0450 3.94334 

Total Average Biomass Dry Wt. Detail 

Conc-o/a Control Type Rep 1 Rep2 

0 Artiflcial SoiVS 2.70335 7.98000 

100 3.47495 2.71999 

Total Average Biomass Wet WI. Detail 

Conc-o/. Control Type Rep1 Rep2 
0 Artificial Soil/S 26.1500 82.0800 

100 19.995 12.6966 

000-092-101-1 

Rep3 

1.00000 
0.40000 

Rep3 

5.26000 
2.34003 

Rep3 
15.2 

22 

Rep3 

31.748 

9.11502 

Rep3 
1.52800 

1.11499 

Rep3 

20 
11 

Rep 3 

36.3420 

16.46 

Rep3 

6.78801 

3.45502 

Rep3 
68.0900 

25.5750 

Rep4 Rep 5 
0.60000 1.00000 
0.60000 1.00000 

Rep4 Rep5 
6.26333 5.17000 

1.20667 1.85000 

Rep4 Rep 5 

27 15.4 

10.6667 9.2 

Rep4 Rep5 

35.78 30.84 

6.64335 9.51602 

Rep4 Rep5 
2.06331 1.92001 

0.57666 0.94401 

Rep4 Rep5 
29 20.4 

10.6667 6.2 

Rep4 Rep5 

46.99 42.488 

4.35667 9.51001 

Rep4 Rep5 
8.32666 7.09000 

1.78333 2.79401 

Rep4 Rep5 
82.n 73.328 

11 .0000 19.0260 

CET1sn1 v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: :};,-,-,-

Page 3 of 3 
15 May-061 :17 PM 

02-2678--4041/8154202psA 

Approval: - 2 9 -



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample 
' 

C>T Angular (Corrected) 

Group Comparisons 

Control VS Conc-1/o Statistic Critical 

Artificial Soll/Seci 100 1.60156 1.85955 

ANOVATabla 

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-061 :17 PM 

17-0101-0218/8154202psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 32.24% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-'1', Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artllldal Soll/$ 5 0.84000 0.60000 1.00000 0.21909 1.1 6160 0.88608 1.34528 0.25152 

100 5 0.60000 0.40000 1.00000 0.24495 0.89738 0.68472 1.34528 026987 

Graphics 

L~ 

t 

o.s I 

I • O,t, O.+-
I 
I 

O.f'. I 

g I 

Jt 
0,3 I 

i 0.7 I 
C 

0-l: 
I 

J o.~ I • • ----- --- --- --- ------ --- - RiJei iliAI - Ss I 

o.s-' 0.1 I .,. I 

o . .-: I 

o.o --- ---- --- -- .. --- ----------
0,3 I 

I 
-0.1 I 

0.2- I 

-0.2-: 
I 

0.1 • • I 
I 

0,0 -0,_ • 
0 100 -2.0 -LS ·1,0 --0,5 o.o 0.5 1,0 1.5 2,0 

Cone-OJI, Ranklts 

- 30 -

000-092-101-1 CETISTIIII v1.1 .2revl Analyst "h- 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 va Cone•"/• Statistic Critical 

Artificial Soil/Sedl 100 3.8771 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 24.01578 24.01578 1 

Error 12.78125 1.597656 6 
Total 36.7970295 25.613437 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.63338 

Distribution Shapiro-WIik W 0.65010 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.48655 

F Statistic P-Value 

15.03 0.00469 

Critical P-Value 

23.15450 0.06018 

0.05825 

Comparisons: 

Report Data: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1:17 PM 

02-8316-6714/B154202psA 

CH2M HIii I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.97% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

0 Artificial Soil/S 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 
AG Average Height Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 0.63842 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 
Between 13.30178 13.30178 1 

Error 261 .0844 32.63556 8 
Total 274.38622 45.937333 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.66403 

Dlsb1bulion Shapiro-WIik W 0.94207 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.2705 6.71 866 

F Statistic P-Value 
0.41 0.54104 

Critical P-Value 
23.15450 0.63386 

0.57629 

Comparisons; 

Report Date: 
Analysis: 

Date Analyzed 

Page 3 o_f 9 
15 May-06 1:17 PM 

05-6576-1716/8154202psA 

CH2M Hill I 
Version 

15 May--061:17 PM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 35.46% 

Declslon(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(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 SolVS 5 18.947 15.2 27 4.9498 

100 5 16.640 9.2 23 6.3852 
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Comparisons: Page 4 of 9 

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

Analysis: 05-5626-0548/B154202psA 

I Plant Chronic test CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
AG Average Wet Wt. Comparison 02-2678-4041 02-267B-4041 15 May-061:17 PM CETISv1.1 .2 

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

Group Comparisons 

Control vs Conc-•t. Statistic Critical P-Value Ties Daclslon(0.05) 

Artificial So11/Sedl 100 15 0.0040 0 Significant Effect 

ANOVATabla 

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

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

Total 1466.90033 1130.6665 9 

ANOVA Assumptions 

Attribute Test Statistic Crlttcal P-Value Declslon(0.01) 

Variances Variance Ratio F 57.33263 23.15450 0.00174 Unequal Variances 

Distribution Shapiro-Wilk W 0.76115 0.00488 Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlffclal Soll/S 5 29.605 12.833 36.826 9.717 8.00000 6.00000 10.0000 1.58114 

100 5 8.79~5 6.6434 9.95 1.2833 3.00000 1.00000 5.00000 1.58114 

Graphics 

1 2.1>'. I • • 
I 

1 1.5-
I 
I 

jl l I 

1.~ 
I • I I 

l )t I 

f 
0.5 I 

I Bl I 
I 

l 0.0 ------------ -------------
I 

~ 0c --0.5 
I 
I 

. II-' I 

-1.~ • I 
I 

0c I 

•1.5 I 
I>'. I 

I 

0 -r -
0 100 ·2.0 •1,5 ·1.0 -0.5 o.o 0.5 1.0 1.5 2.0 

Conc-'Mt Ranldts 

-33-
000-092-101-1 CETIS 1111 v1 .1.2revl Analyst: 1:fv Approval : __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analys is Type 

Root Average Dry WL Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statis t ic Critical 

Artlllclal Soll/Sedl 100 2.20464 1.85955 

AHOVATable 

Sourca Sum of SquarK Mean Square OF 
Between 1.000891 1.000891 1 

Error 1.647414 0.205927 8 

Total 2.64830458 1.2068177 9 

ANOVA Assumptions 

Attribute Test StatlsUc 

Variances Variance Ratio F 4.31054 

Disbibulion Shapiro-WIik W 0.87013 

Sample Link Control Link 

02·2678-4041 02-2678-4041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0293 0.5337 

F Statistic P-Value 
4.86 0.05857 

Critical P-Value 

23.15450 0.18604 

0.10032 

Comparisons: 

Report Date: 

Analys ls: 

Date Analyzed 

Page 5 of 9 

15 May-06 1:17 PM 
0!H3042,gQ22/B 154202psA 

CH2M Hill I 
Version 

15 May-06 1 :17 PM CETISv1 , 1.2 

Toxic Units ChV PMSD 

NIA 33.00% 

Daclslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non.Significant Effect 

Decislon(0.01) 

Equal Varlances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance I 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 DF 

Between 273.1805 273.1805 1 

Error 192.5351 24.06689 8 
Total 465.715561 297.24734 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variam:e 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 

Cr1Ucal P-Value 

23.15450 0.50082 

0.78426 

Comparisons: 

Report Date: 
Analysls: 

Date Analyzed 

Page 6 of 9 

15 May--06 1:17 PM 
11-728~58/B 154202psA 

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 Orlglnal Data Transformed Data 

Cone•"/• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlflcial 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 Wat Wl Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•'l"• StatisUc Critlcal 

Artificial SoiVSedi 100 4.26398 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 1962.119 1962.119 1 

Error 863.3456 107.9182 8 
Total 2825.4646 2070.0372 9 

ANOVA Assumptions 

Attribute Tes_t Statistic 

Variances Variance Ratio F 7.29820 

Distribution Shapiro-Wilk W 0.84834 

Sample Link Control Link 

02-2678-4041 02-2678-4041 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0014 12.2176 

F StatlsUc P-Valua 
18.18 0.00275 

Critical P-Value 

23.15450 0.08013 

0.05551 

Comparisons: 

Report Data: 

Analysis: 

Data Analyzed 

Page 7 of 9 

15 May-061:17 PM 
14-7987-0099/B154202psA 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
NIA 33.13% 

Declslon(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial 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-"/. Statistic Critical 
Artificial Soil/Sedl 100 3.53787 1.85955 

AHOVATable 

Source Sum of Squares Mean Square DF 

Between 34.82234 34.82234 1 

Error 22.25693 2.782117 8 
Total 57.0792713 37.604455 9 

AHOVAAssumptlons . 

Attribute Test Statistic 
Variances Variance Ratio F 10.62648 

Distribution Shapiro-Wilk W 0.82768 

Sample Link Control Link 

02-26784041 02-26784041 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0038 1.96167 

F Statistic P-Value 
12.52 0.00764 

Crltlcal P-Value 

23.15450 0.04184 

0.03137 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 8of 9 

15 May-061:17 PM 

10-0039-0007/B 154202psA 

CH2M HIii I 
Version 

15 May-061:17 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 29.B2% 

Declsion(0.05) 
Significant Effect 

Daclslon(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsb1bu!lon 

Data Summary Original Data Transformed Data 

Conc-•.4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlflclal 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 I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"• Statistic Crltlcal 

Artificial Soll/Sedi 100 4.52971 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 5959.718 5959.718 1 

Error 2323.675 290.4594 8 

Total 8283.39282 6250.1772 9 

·ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance 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 20.0436 

F Statistic P-Value 

20.52 0.00193 

Critical P-Value 

23.15450 0.02060 

0.01698 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :17 PM 

00-8511-1875/B154202psA 

CH2M Hill I 
Version 

15 May-061 :17 PM CETJSv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.15% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transfonned Data 

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

0 Artlllcial SoiUS 5 66.484 26.15 82.77 23.370 

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

Test No: 01-7071-4913 Test Type: 

Start Date: 05 Apr-06 Protocol: 

Ending Date: 08 May-06 DIIWater: 

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

Comment.a: repeat test BG1542-03A 

Sample No: 15-5457-5144 Code: 
Sample Date: 14 Nov-05 

_, 
Material: 

Receive Date: Source: 

Sample Age: 142d Oh Station: 

Comment.a: J10DT8, E283101 

Comparison Summary 

Analysis Endpoint NOEL 

03-8076-1014 % Germination 100 

08-6295-7792 AG Average Dry Wt. 100 

10-3029-3936 AG Average Height < 100 

11-07 49-8506 AG Average Wet Wl 100 

08-1680-6695 Root Average Dry Wl 100 

07-9801-3032 Root Average Length < 100 

09-0174-2180 Root Average Wet Wt. < 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) 

81542-03 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 
> 100 NIA 

100 NIA 

> 100 NIA 

> 100 NIA 

100 NIA 

100 NIA 

> 100 NIA 
> 100 NIA 

CETISTM v1 .1.2revl 

Report Date: 
Page 1 of 3 

15 May-06 1 :29 PM 

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

CH2M Hill I 
Duration: 33d Oh 

Species: Poa sandbergii 

Source: 

Cllent: 

Project: 

PMSD Method 
20.96% Equal Variance t Two-Sample 

35,38% Equal Variance t Two-Sample 

23.48% Equal Variance t Two-Sample 

35.26% Equal Variance t Two-Sample 

39.40% Equal Variance t Two-Sample 

23.91% Equal Variance t Two-Sample 

36.01% Equal Variance t Two-Sample 

35.95% Equal Variance t Two-Sample 

35.37% Equal Variance t Two-Sample 

Analyst: 'b,..-
-40-

Approval:. __ _ 



CETIS Test Summary 
o/e Germination Summary 

Cone-% Control Type Reps Mean 

0 Artillclal So11/S 5 0.84000 

100 5 1.00000 

AG Average Dry WI. Summary 

Cone-•!. Control Type Reps Mean 

0 Artlficlal 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 

N3 Average Wei Wl Summary 

Conc-'Y. Control Type Reps Mean 
0 Artificial Soil/S 5 29.605 

100 5 22.n8 

Root Average Dry Wt. Summary 

Cone-•!. Control Type Reps Mean 

0 Artificial Soil/S 5 1.61720 

100 5 1.36240 

Root Average Length Summary 

Cone-"!. Control Type Reps Mean 

0 Artificial SoiVS 5 21.227 

100 5 11.36 

Root Average Wet Wt. Summary 

Conc•o/• Control Type Reps Mean 
0 Artificial Soil/S 5 36.878 

100 5 21 .691 

Total Average Biomass Dry Wt. Summary 

Cone-% Conlrollype Reps Mean 

0 Artificial Soil/S 5 6.5TT61 

100 5 4.94160 

Total Average Biomass Wet Wt. Summary 

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

100 5 44.469 

000-092-101-1 

Minimum Maximum SE 

0.60000 1.00000 0.09798 

1.00000 1.00000 0.00000 

Minimum Maximum SE 
2.05668 6.26333 0.75679 

2.00800 4.85601 o.se3n 

Minimum Maximum SE 

15.2 27 2.2136 

11.2 15.6 0.9069 

Minimum Maximum SE 
12.833 36.826 4.3456 

12.718 30.848 3.5531 

Minimum Maximum SE 
0.64667 2.06331 0.25857 

0.81600 2.09200 0.22487 

Minimum Maximum SE 

13.333 29 2.546 

8.8 14.4 0.9826 

Minimum Maximum SE 
13.317 46.99 6.1616 

11.816 31 .752 3.6095 

Minimum Maximum SE 

2.70335 8.32666 1.00853 

2.82400 6.94801 o.n480 

Minimum Maximum SE 
26.150 82.77 10.452 

24.534 62.600 7.1169 

CETISTM v1 .1.2revl 

SD 

0.21909 

0.00000 

SD 

1.69222 

1.26063 

SD 

4.9498 

2.0278 

SD 
9.717 

7.9451 

SD 
0.57819 

0.50283 

SD 

5.693 

2.1973 

SD 

13.778 

8.0711 

SD 

2.25514 

1.73251 

SD 
23.370 

15.914 

Report Dale: 

Test Link: 

CV 

26.08% 

0.00% 

CV 
34.11% 

35.22% 

CV 

26.13% 

14.61% 

CV 

32.82% 

34.88% 

CV 
35.75°,{, 

36.91% 

CV 

26.82% 

19.34% 

CV 

37.36% 

37.21% 

CV 

34.29% 

35.06% 

CV 
35.15% 

35.79% 

Analyst 7>--

Paga 2 of 3 

15 May-06 1 :29 PM 

02-6445-898518154203psA 

-41-
Approval: __ _ 



CETIS Test Summary 
"• Gennination Detail 

Conc-o/e Control Type Rep1 Rep2 

0 Artificial Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiUS 2.05668 6.05200 

100 4.48201 4.06799 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/5 20.3333 16.8 

100 15.2 15.6 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 12.8333 36.8260 

100 29.2260 24.71 

Root Average Dry Wt. Delall 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/5 0.64667 1.92800 

100 1.38401 1.54200 

Root Average Length Detail 

Conc-o/e ControlType Rep 1 Rep2 

0 Artificial SoiUS 13.3333 23.4 

100 11 .4 12.4 

Root Average Wet Wt. Detail 

Conc-•/4 Control Type Rep1 Rep2 

0 Artificial Soil/5 13.3167 45.2540 

100 25.2300 24.432 

Total Average Biomass Dry wt. Detail 

Cone-0.4 Control Type Rep 1 Rep2 

o 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 Soil/S 26.1500 82.0800 

100 54.4560 49.142 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

5.26000 

2.48201 

Rep3 

15.2 

12.2 

Rep3 
31.748 

16.386 

Rep3 
1.52800 

0.97799 

Rep3 

20 

9.8 

Rep3 

36.3420 

15.2260 

Rep3 

6.78801 

3.46000 

Rep 3 
68.0900 

31.612 

Rep4 Rep5 
0.60000 1.00000 

1.00000 1.00000 

Rep4 Reps 

6.26333 5.17000 

4.85601 2.00800 

Rep4 Reps 
27 15.4 

15.2 11.2 

Rep4 Rep5 
35.78 30.84 

30.848 12.718 

Rep4 Rep5 
2.06331 1.92001 

2.09200 0.81600 

Rep4 Rep5 

29 20.4 

14.4 8.8 

Rep4 Reps 

46.99 42.488 

31 .7520 11 .8160 

Rep4 Reps 

8.32666 7.09000 

6.94801 2.82400 

Rep4 Reps 
82.77 73.328 

62.6000 24.5340 

CETIS ni v1 .1 .2revl 

Report Date: 

Test Unk: 

Analyst: 1>-

Page 3 of 3 

15 May-061 :29 PM 
02-6445-898518154203psA 

-42-
Approval: __ _ 
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CETIS Analysis Detail 
I Plant Chronic te&t 

Endpoint Analysis Type 

o/e Germination Comparl&0n 

MethOd Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% StatJsUc Critical 

Artificial Soll/Sedl 100 -1 .633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Modified Lell8ne 4.80000 

Disbibution Shapiro-Wilk W 0.81415 

Sample Link Control Link 

02-6445-8985 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11.25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May.061 :29 PM 

03-8076-1014/B 154203psA 

CH2M HIii I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic UnHs ChV PMSD 

1 NIA 20.96o/o 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Disbibulion 

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 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endp0int Analysls Type 

AG Average D,y WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group ·Comparisons 

Control vs Cone-"/, Statistic Critical 

Artificial Soil/Sedi 100 1.46361 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.769275 4.769275 1 

Error 17.81121 2,226401 8 
Total 22.5804858 6.9956765 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.80195 

Distribution Shapiro-Wilk W 0.85931 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0907 1.75485 

F Statistic P-Value 

2.14 0.18145 

Crltlcal P-Value 

23.15450 0.58241 

0.07488 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 2 of 9 

15 May-061 :29 PM 

0~295-TT92/B 154203psA 

CH2M HIii I 
Version 

15 May-OS 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 35.38% 

Oeclslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-o/, ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soll/$ 5 4.96040 2.05668 6.26333 1.69222 

100 5 3.57920 2.00800 4.85601 1.26063 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 2.11800 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 64.17778 64.17778 1 

Error 114.4516 14.30644 8 

Total 178.629333 78.484224 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance RaUo F 5.95839 

Distribution Shapiro-WIik W 0.85981 

Sample Link Control Link 

02-6445--8985 02-6445-8985 

Zeta NOEL LOEL 

<100 100 

P-Vatue MSD 
0.0335 4.44839 

F Statistic P-Value 
4.49 0.06703 

Critical P-Value 
23.15450 0.11205 

0.07593 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061 :29 PM 

10-3029-3936/B154203psA 

CH2M Hill I 
Version 

15 May-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 23.48% 

Decision(0.05) 
Significant Effect 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equ~ Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

100 5 13.88 11.2 15.6 2.0278 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wei Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone•"!. Statistic Critical 

Artificial Soil/Sedi 100 1.21636 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 116.5494 116.5494 1 

Error 630.1755 78.77194 8 

Total 746.724945 195.32135 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.49579 

Distribution Shapiro-WIik W 0.86182 

Sample Link Control Link 

02~5-8965 02~5-a985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1293 10.4361 

F Statistic P-Value 

1.46 0.25851 

Critical P-Value 

23.15450 0.70595 

0.08017 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 4 of 9 

15 May-06 1 :29 PM 

11-074S-8506/B154203psA 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 35.26% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(D.01) 

Equal Variances 

Nonna! Dlsbibutton 

Data Summary Original Data Transformed Data 

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

100 5 22.778 12.718 30.648 7.9451 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Dry Wl Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.74355 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1623032 0.162303 1 

Error 2.348564 0.293571 8 

Total 2.51086763 0.4558738 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.32217 

Distribution Shaplr~Wilk W 0.96492 

Sample Link Control Link 

02-6445-8985 02-844~985 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2392 0.63723 

F Statistic P•Value 

0.55 0.47842 

Critical P-Value 

23.15450 0.79323 
- 0.84022 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 5 of 9 

15 May-06 1 :29 PM 

08-1680-6695/8154203psA 

CH2M HIii I 
Version 

15 May-061 :28 PM CET1Sv1 .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 

Normal Disbibulion 

Data Summary Orlglnal Data Transformed Data 

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

100 5 1.36240 0.81600 2.09200 0.50283 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedl 100 3.61544 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 243.3778 243.3778 1 

Error 148.9529 18.61911 8 

Total 392.330673 261.99689 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.71297 

Distribution Shapiro-Wille W 0.95770 

Sample Link Control Link 

02-644~985 02-644>8985 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0034 5.07478 

F Statistic P-Value 

13.07 0.00683 

Critical P-Value 

23.15450 0.09214 

0.75941 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

15 May-06 1 :29 PM 

07-9801-3032/B 154203psA 

CH2M Hill I 
Version 

15 May-061:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.91% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(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 Soil/S 5 21.227 13.333 29 5.693 

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

Endpoint Analysis Type 

Root Average Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t TW<H,ample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Sol 1/Sedl 100 2.12672 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 576.6071 576.6071 1 

Error 1019.879 127.4848 8 

Total 1596.48572 704.09194 9 

ANOVAAssumptlons 

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-OS 1 :29 PM 

09-0174-2180/B154203psA 

CH2M HIii I 
Version 

15 May-06 1 :29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 36.01% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal variances 

Nonnal Oisbibulion 

Data Summary Orlglnal Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 36.878 13,317 46.99 13.n8 

100 5 21 .691 11 .816 31 .752 B.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 T~mple C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 1.28638 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ralio 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 

Crltical P-Value 
23.15450 ·0.62201 

0.15864 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 8 of 9 

15 May-061 :29 PM 

01 -3143-0252/B154203psA 

CH2M Hill I 
Version 

15 May-061:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 35.95% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.D5) 

Non-Significant Effect 

Declsion(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transfonned Data 

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

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

Endpoint Analysis Type 
Total Average Biomass Wet Wl Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crlllcal 

Artlllclal SolUSedl 100 1.74104 1.85955 

ANOVA 1able 

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

Error 3197.737 399.7171 8 
Total 4409.36499 1611.3455 9 

ANOVAAaaumptlons 

Attribute Test Statistic 
Variances Variance Ratio F 2.15665 

Distribution Shapiro-WIik W 0.86762 

Sample Link Control Link 

02-644!>-8965 02-6445-8985 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0599 23.5133 

F Statistic P-Value 
3.03 0.11986 

Critical P-Value 
23.15450 0.47497 

0.09378 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-061 :29 PM 

02-9227-5895/B 154203psA 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 35.37% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 ArlJficlal Soll/S 5 66.484 26.15 82.77 23.370 

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

Test No: 08-6132-1752 Test Type: Plant Chronic test 

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

Ending Data: 08 May-OS DIIWatar: 

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

Comments: repeat test BG1542-08A 

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

Sample Date: 28 Nov-05 Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 128d Oh Station: 

Commenta: J10LJ5, E289701 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

05-8535-7141 % Germination 100 · > 100 NIA 
04-4372-5688 AG Average Dry Wt. < 100 100 NIA 
15-a788-4376 AG Average Height < 100 100 NIA 

17-2158-6620 AG Average Wet Wt. < 100 100 NIA 

12-9654-4472 Root Average Dry Wt. 100 > 100 N/A 

04-3460-2963 Root Average Length < 100 100 NIA 

07-6351-6603 Root Average Wet Wt < 100 100 NIA 
12-6733-3681 Total Average Biomass Dry <100 100 NIA 

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

000-092-101-1 CETIS TII v1 .1.2revl 

Report Date: 

Page 1 of 3 

15 May-061 :35 PM 

04-1720-8149/B 154208psA Test Unk: 

CH2M HIii I 
DuraUon: 33d Oh 

Species: Pea sandbergll 

Source: 

Client: 

Project: 

PMSD Method 
22.99°,(, Equal Variance t Two-Sample 

30.26% Equal Variance t Two-Sample 

24.06% Equal Variance t Two-Sample 

30.69% Equal Variance t Two-Sample 

35.11% Equal Variance t Two-Sample 

24.97o/o Equal Variance t Two-Sample 

37.46% Equal Variance t Two-Sample 

31.11% Equal Variance t Two-Sample 

34.17% Equal Variance t Two-Sample 

Analyst: 7:fs-
-53 -

Approval: __ _ 



CETIS Test Summary 
% Germination 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-'.4 Control Type Reps Mean 

0 Artlflclal Soll/S 5 4.96040 
100 5 2.91350 

AG Average Height Summary 

Cone-'lo Control Type Reps Mean 

0 Artificial Soil/S 5 18.947 
100 5 10.87 

AG Average Wet Wt. Summary 

Cone-•t. Control Type Reps Mean 

0 Artlficlal Soll/S 5 29.605 
100 5 16.921 

Root Average Dry Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artlflcial Soll/S 5 1.61720 
100 5 1.46240 

Root Average Length Summary 

Cone-o/, Control Type Reps Mean 

0 Mificial Soil/S 5 21.227 

100 5 11 .3 

Root Average Wet Wl Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soi 1/S 5 36.878 
100 5 22.994 

Total Average Biomass Dry Wl Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 6.57761 

100 5 4.37590 

Total Average Biomass Wet Wt. Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/$ 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 

CETJSTM v1 .1 .2revl 

SD 

0.21909 
0.08944 

SD 

1.69222 

0.62860 

SD 

4.9498 
2.3536 

SD 

9.717 

4.9947 

SD 

0.57819 
0.36317 

SD 

5.693 

2.8636 

SD 

13.778 
9.281 

SD 

2.25514 
0.98441 

SD 

23.370 
14.145 

Report Date: 

Test link: 

CV 

26.08% 
9.32% 

CV 

34.11°A. 
21.58% 

CV 
26.13°A. 
21 .65% 

CV 
32.82% 
29.52% 

CV 

35.75% 
24.83% 

CV 

26.82% 

25.34% 

CV 
37.36% 
40.36°.4 

CV 
34.29% 

22.SOo/o 

CV 

35.15% 
35.44°4 

Analyst: '&---

Page 2 or 3 

15 May-061 :35 PM 

04-1720-8149/8154208psA 

-54-
Approval: __ _ 



CETIS Test Summary 
o/• Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Arliftclal Soll/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Arliftcial Soll/S 2.05668 6.05200 

100 2.58401 2.31799 

AG Average Height Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 10 8 

AG Average Wet 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 Artllldal Soil/S 0.64667 1.92800 

100 1.37800 1.04600 

Root Average Length Detail 

Conc-"/4 Control Type Rep 1 Rep2 

0 Artificial Soll/$ 13.3333 23.4 

100 10.2 7.8 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soi 1/S 13.3167 45.2540 

100 21.4260 12.7640 

Total Average Biomass Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 3.96201 3.36399 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep1 Rep2 
0 Arlificlal 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 Rep S 
0.60000 1.00000 

1.00000 0.80000 

Rep4 Rep5 

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 Rep5 
46.99 42.488 

19.062 23.8525 

Rep4 Rep5 
8.32668 7.09000 

4.03000 4.55751 

Rep4 Rep5 
82.77 73.328 

33.278 41.7975 

CETIS™ v1 .1.2revl 

Report Date: 

Tut link: 

Analyst: 'B--

Page 3of 3 

15 May-061 :35 PM 

04-1720-8149/8154208psA 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sed 100 -1 .1138 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.57779 

DlslribuUon 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 

Critical P-Value 

23.15450 0.12462 

0.02548 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

15 May-06 1:35 PM 

O!Hl535-7141/8154208psA 

CH2M Hill I 
Version 

15 May-061 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 22.99% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effed 

Declsion(0.01) 

Equal Variances 

Normal Drsb1buUon 

Data Summary Original Data Transformed Data 

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

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

100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

Graphics 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StatlsUc CriUcal 

Artificial Soil/Sedl 100 2.53545 1.85955 

ANOVATable 

Source Sum of Squaraa Mean Square OF 
Between 10.47451 10.47451 1 

Error 13.03506 1.629382 8 

Total 23.5095625 12.103888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7.24704 

Dlslr1bulion Shapiro-Wilk W 0.84825 

Sample Link Control Unk 

04-1 no-a149 04-1720-8149 

zeta NOEL LOEL 

<100 100 

P.Yalue MSD 

0.0175 1.50124 

F Statistic P-Value 
6.43 0.03496 

Critical P-Value 

23.15450 0.08109 

0.05537 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

15 May-06 1:35 PM 

04-43n-5688/B 154208psA 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.26% 

Dacislon(0.05) 

Significant Effect 

Dacislon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disb'ibullon 

Data Summary Original Data Transfonned Data 

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

0 Arllficlal SolVS 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone•"/• Statistic Crltlcal 

Artificial SoiVSedi 100 3.29507 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 

Between 163.0814 163.0814 1 

Error 120.1616 15.02019 8 

Total 283.242912 178.10155 9 

AAOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.42294 

Distribulion Shapi~WllkW 0.89231 

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

Zeta NOEL LOEL 
<100 100 

P•Value MSD 

0.0055 4.55801 

F Statistic P-Value 

10.86 0.01094 

Critical P-Value 

23.15450 0.17894 

0.18001 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May--06 1:35 PM 

15-8788-4376/B 154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 24.06% 

Declslon(0.05) 

Slgnillcant Effect 

Decision(0.05). 

Slgnillcant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlstr1buUon 

Data Summary Original Data Transformed Data 

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

100 5 10.870 8 13.75 2.3536 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint 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 Crltlcal 

Artificial Soil/Sedl 100 2.59606 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 4022389 402.2389 1 

Error 4TT.4698 59.68373 8 

Total 879.708TT1 461.92265 9 

AHOVA Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 3.78474 

Distribution Shapiro-Wilk W 0.88392 

Sample link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0159 9.08585 

F Statistic P-Value 
6.74 0.03181 

Crltlcal P-Value 
23.15450 0.22556 

0.14468 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4or 9 

15 May-06 1:35 PM 

17-2158-6620/8154208psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM . .CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.69% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

100 5 16.921 13.174 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 Transfonn 

Equal Variance t TW()-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/o Statistic Critical 

Artlficlal SoiVSedi 100 0.50697 1.85955 

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

Error 1.864768 0.233096 8 

Total 1.9246neo 0.2930057 9 

AMOVA Assumptions 

Altr1bute Test StatlsUc 

Variances Variance Ratio F 2.53463 

Disbibulion Shapiro-Wilk W 0.92278 

saimple Link Control Link 

04-1720-8149 04-1720-a149 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3129 0.56781 

F Statistic P-Value 
0.26 0.62585 

Critical ~-Value 
23.15450 0.38967 

0.38072 

Comparisons: 

Report Date: 
Analysls: 

Date Analyzed 

Page 5 of 9 

15 May-06 1 :35 PM 

12-96~72/8154208psA 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 35.11% 

Decislon(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysl1 Type 
Root Average Length Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Conc-o/, StaUstlc Critical 

Artificial Soil/Sedl 100 3.48314 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 246.3468 246.3468 1 

Error 162.4409 20.30511 8 
Total 408.787659 266.65188 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 3.95247 

Distribution Shapiro-Wilk W 0.96578 

Sample Link Control Link 

04-1720-8149 04-1720-81 49 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0041 5.29956 

F Statistic P-Value 
12.13 0.00828 

Critical P-Value 
23.15450 0.21 170 

0.84922 

Comparisons: 

Report Date: . 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:35 PM 

04-3460-2963JB 154208psA 

CH2M Hill I 
Version 

15 May-061 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 24.97% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Slgniflcant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlstribullon 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Wet Wt. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 1.86880 1.85955 · 

AMOVATable 

Source Sum of Squares Mean Square OF 
Between 481 .88~ 481.8888 1 

Error 1103.85 137.9813 8 

Total 1585.73911 619.87006 9 

AMCN A AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 2.20379 

DistribuUon 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 Data: 

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 

N/A 37.46% 

Declslon(0.05) 

Significant Effect 

Dacislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Sunvnary 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 22.994 12.764 37.868 9.281 

Graphics 

1 U · I • 
I 

1 
10-

I • ,J I 

:I 1 I 

~ 1 5- I • 
:I 1 

Ji 
I 
I 

I 1 0 --- ---------
.., _____ ________ 

• I 

1 ~J; ·5 • I 

!i I 

J I 
I>' •10- • I 

I 

I>' I 

·15-'. I 

I>' I 
I 

·20: I 
I>' I 

• I 

0 •25 
0 100 -2.0 -1.5 -1.0 ~ -5 o.o 0.5 1,0 L5 2.0 

C011c-'!1. Ranklts 

- 62 -
000-092-101-1 CETIS"' v1 .1.2revl Analyst Approval: _ _ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Crltlcal 

Artificial SoiUSedl 100 2.00077 1.85955 

AJ4OVATable 

Source Sum of Squares Mean Square OF 
Between 12.11875 12.11875 1 

Error 24.21888 3.02736 8 
Total 36.3376379 15.146115 9 

AJ4OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.24797 

Distribution Shapiro-Wilk W 0.86537 

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

z~ 
LOEL 

100 

P-Value MSD 

0.0402 2.04630 

F Statistic P-Valua 

4.00 0.08042 

Crltlcal P-Value 

23.15450 0.13730 

0.08825 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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15 May-06 1:35 PM 

12-6733-3681/B15420BpsA 

CH2M Hill I 
Version 

15 May-061:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31.11% 

Deeision(0.05) 

Significant Effect 

Deeision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control VS Cone•% Statistic Critical 

Artificial Soil/Sedi 100 2.17471 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1764.66 1764.66 1 

Error 2985.025 373.1281 8 

Tolal 4749.68494 2137.7879 9 

ANOVA AHumptlons 

Attribute Test Statistic 
Variances Variance Ratio F 2 .72986 

Distribution Shapiro-Wilk W 0.92551 

Sample Link Control Link 

04-1720-8149 04-1720-8149 

Zeta NOEL LOEL 
<100 100 

P•Vah.re 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 fl' 
15 May-06 1:35 PM 

0~9644-3666/B 154206psA 

CH2M Hill I 
Version 

15 May-06 1 :35 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 34.17% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

100 5 39.915 25.938 63.1 14.145 
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Page 1 of 3 

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

Test Link: 02-4923-3771/BG156601ps 

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

Ending Dale: 08 May--06 DIIWater: Source: 

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

Comments: BG1566--01 

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

Samp1e·Date: 22 Mar-06 Material: Soil Project: 

Receive Date: Source: Hanford 

sample Age: 14d Oh Station: 

Comments: J11JB8 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

05--1554-1035 % Germination 100 > 100 NIA 27.93% Wilcoxon Rank sum Two-Sample 

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

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

06-0316-2632 AG Average Wet Wt. 100 > 100 NIA 34.28% Equal Variance t Two-Sample 

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

07-8046-6898 Root Average Length < 100 100 NIA 24.73°A, Equal Variance t Two-Sample 

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

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

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

-66-
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Page2of 3 

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

Test Link: 02-4923-3TT1/BG156601ps 

"/. Gennlnation Summary 

Cone•"/• Control Type Reps Mean Minimum Maximum SE so CV 
0 Artificial SolUS 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% 

AS Average Dry Wt. Summary 

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

0 Artlficlal Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.67426 3.27800 4.15801 0.15767 0.35255 9.60% 

AS Average Height Summary 

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

0 Artificial SoiUS 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°/. 

AS Average Wet Wt. Summary 

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

100 5 27.831 20.878 40.21 3.3027 7.385 26.54% 

Root Average Dry Wt. Summary 

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

0 Artlficial SoiUS 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75°,(, 

100 5 1.85146 1.53000 2.27400 0.16841 0.37657 20.34% 

Root Average Length Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soll/S 5 21 .227 13.333 29 2.546 5.693 26.82% 

100 5 12.293 9.6 16.667 1.2196 2.7271 22.18o/o 

Root Average Wet Wt. Summary 

Cone-•;. Control Type Raps Mean Minimum Maximum SE so CV 

0 Artificia I SoiUS 5 36.878 13.317 46.99 6.1616 13.778 37.36% 

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

Total Average Biomass Dry Wt. Summary 

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

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

100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30°,(, 

Total Average Biomass Wet Wt. Summary 

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

0 Artificial Soil/S 5 66.484 26.150 a2.n 10.452 23.370 35.15% 

100 5 61.545 51.644 71 .45 3.6797 82281 13.37o/o 

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

Cone-o/e Control Type Rep1 Rep2 

0 Arllliclal Soll/S 0.60000 1.00000 

100 1.00000 0.60000 

AG Average Dry Wt. Detail 

Cone-o/e Control Type Rep 1 Rep2 

0 Arllftclal Soll/$ 2.05668 6.05200 

100 3.79600 3.38332 

AG Average Height Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 11.8 18.6667 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 24.406 40.21 

Root Average Dry Wl Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Artlflclal Soll/$ 0.64667 1.92800 

100 2.27400 1.67334 

Root Average Length Detail 

Cone-,.. Control Type Rep1 Rep2 

0 Artlfldal Soil/5 13.3333 23.4 

100 9.6 16.6667 

Root Average Wat Wl Detail 

Cone•"• Control Type Rep1 Rep2 

0 Artificial Soil/$ 13.3167 45.2540 

100 47.044 15.53 

Total Average Biomass Dry Wl Detail 

Cone-% Control Type Rep1 Rap 2 

0 Artlfldal Soll/$ 2.70335 7.98000 

100 6.06999 5.05664 

Total Average Biomass Wet Wl Detail 

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

100 71.45 55.74 

000-092-101 -1 

Rep3 

1.00000 
1.00000 

Rep3 

5.26000 

4.15801 

Rep3 

15.2 

12.6 

Rep3 

31 .748 
25.64 

Rep3 
1.52800 

2.24399 

Rep3 

20 

13 

Rep3 
36.3420 

35.33 

Rep3 
6.78801 

6.40199 

Rep3 
68.0900 

60.97 

Rep4 Reps 
0.60000 1.00000 
1.00000 1.00000 

Rep 4 RepS 

6.26333 5.17000 

3.27800 3.75599 

Rep4 Rap s 
27 15.4 

9.6 11 .6 

Rep4 Rep5 

35.78 30.84 
20.8780 28.0200 

Rep4 Reps 
2.06331 1.92001 

1.53599 1.53000 

Rep4 Reps 
29 20.4 

11.2 11 

Rep4 Reps 

46.99 42.488 

30.766 39.9000 

Rep4 Rep 5 
8.32666 7.09000 

4.81399 5.28601 

Rep4 Rep S 
e2.n 73.328 

51.644 67.92 

CETIS,,. v1 .1 .2revl 

Report Date: 

Test Link: 

Analyst 

Page 3 of 3 
15 May-061 :51 PM 

02-4923-3TT1/BG156601 ps 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Conc-'1. StaUstlc Critical 

Artificial Soll/Sedl 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.021087 0.021087 1 

Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 1.50000 

Disb1butlon Shapiro-Wilk W 0.75864 

Sample Link Control Link 

02-4923-3771 02-4923-3TT1 

Zeta NOEL LDEL 
100 >100 

P-Value Ties 

0.6548 3 

F Sb!itlstlc P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

15 May-061 :51 PM 

05-1554-1035/BG156601ps 

CH2M HIii I 
Date Analyzed Ver.lion 

15 May-061 :51 PM CET1Sv1 .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 Artlflcial SoiVS 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861 

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

Endpoint Analysis Type 

AG Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-•k Statistic Critical 

Artificial Soil/Sedi 100 1.66375 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 4.135365 4.135365 1 

Error 11.95166 1.493957 8 
Total 16.0870247 5.6293229 9 

AHOVA Assumptions 

Attr1bUta Test Statistic 

Variances Variance Ratio F 23.03905 

Distribution Shapiro-Wilk W 0.80366 

Sample link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0674 1.4375 

F Statistic P•Value 

2.77 0.13473 

Critical P-Value 

23.15450 0.01009 

0.01606 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

15 May-061:51 PM 

00-9297-169318G156601ps 

CH2M HIii I 
Version 

15 May.061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 28.98% 

Dacision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arllflclal Soil/S 5 4.96040 2.05668 6.26333 1.69222 

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

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic CrlUcal 

Artificial Soil/Sedl 100 2.26202 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 92.82178 92.82178 1 
Error 145.1271 18.14089 8 

Total 237.948883 110.96267 9 

ANOVA .Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.07971 

DlslribuUon Shapiro-Wilk W 0.84655 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0268 5.00918 

F Statistic P-Value 

5.12 0.05355 

Critical P-Value 

23.15450 0.49566 

0.05284 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 3 of 9 

15 May-061 :51 PM 
01-4184-2571/BG156601ps 

CH2M Hill I 
Version 

15 May-061 :51 PM CET1Sv1.1 .2 

Toxic Units ChV PMSD 

NIA 26.44% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 
AG Average Wet WI. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc:-o/, Statistic Critlc:al 
Artificial Soil/Sedi 100 0.32514 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 7.873582 7.873582 1 

Error 595.8298 74.47873 8 

Total . 603.703416 82.352311 9 

ANOVA Assumptions 

Attribute Test Statistic 

Varianc:es Variance Ratio F 1.73128 

Dislribulion Shapiro-Wilk W 0.96823 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3767 10.1497 

F Statistic: P-Value 
0.11 0.75342 

Crltlcal P-Value 
23.15450 0.60798 

0.87396 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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15 May-06 1:51 PM 

06-0316-2632/BG 156601 ps 

CH2M Hill I 
Version 

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

Toxic: Units ChV PMSD 
1 NIA 34.28% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dfsbibulion 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 
Root Average Dry Wt. Comparison· 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 -0.7592 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1372013 0.137201 1 

Error 1.904404 0.238051 8 

Total 2.04160514 0.3752518 9 

ANOVAAasumptions 

Attribute Test Statistic 

Variances Variance RaUo F 2.35752 

Distribution Shapiro-Wilk W 0.86708 

Sample Link Control Link 

02-4923-3771 02-4923-3TT1 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.7652 0.57382 

F StatJsUc P-Value 

0.58 0.46952 

Critical P-Value 

23.15450 0.42657 

0.09240 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 
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15 May-06 1:51 PM 

08-196>4440/BG156601ps 

CH2M Hill I 
Version 

15 May-06 1 :51 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 N/A 35.48% 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlslribuUon 

Data Summary Original Data Transformed Data 

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

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

Enc;tpolnt Analysis Type 
Root Average Length Comparison 

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

Group Comparisons 

Control vs Conc-0/4 Statistic Critical 

Artificial Soil/Sedi 100 3.16446 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 199.5111 199.5111 1 

Error 159.3884 19.92356 8 

Total 358.899551 219.43466 9 

ANOI/A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.35804 

Distribution Shapiro-Wilk W 0.94962 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0067 5.24954 

F Statistic P-Value 
10.01 0.01331 

Critical P-Value 

23.15450 0.18299 

0.66638 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 
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15 May-061:51 PM 

07--8046-6898/BG156601 ps 

CH2M Hill I 
Version 

15 May-061 :51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 24.73% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(o.01) 

Equal Variances 

Nonnal Disbibution 

Data Summary Original Data Transformed Data 

Cone-Vo Control Type · Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 21.227 13.333 29 5.693 

100 5 12.293 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 

Arlllicial Soll/Sedi 100 0.38989 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 25.0295 25.0295 1 

Error 1317.221 164.6527 8 

Total 1342.25081 189.68216 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.36097 

Distr1bullon Shapiro-WIik w 0.87175 

Sample Link Control Link 

02-4923-3771 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3534 15.0911 

' 
F Statistic P-Value 

0.15 0.70679 

Critical P-Value 

23.15450 0.77245 

0.10478 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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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 

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

0 Artllldal 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 lest 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Crltlcal 

Artificial Soll/Sedl 100 0.99861 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 2.766133 2.766133 1 

Error 22.19074 2.773843 8 

Total 24.9568751 5.5399754 9 

ANOVA Assumptions 

.Attribute Test Statistic 

Variances Variance Ratio F 11.00706 

Distnbution Shapiro-WIik W 0.84038 

Sample link Control Link 

02-4923--3771 02-4923-3TT1 

Z~LOEL 

n 100 >100 

P-Value MSD 
0.1736 1.95875 

F Statistic P-Value 
1.00 0.34723 

Critical P-Value 
23.15450 0.03931 

0.04459 

Comparisons: 

Report Dale: 

Analysls: 

Date Analyzed 
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15 May-06 1 :51 PM 

19-0102-5163/BG156601ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 29.78% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone•"• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 
Total Average Biomass Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlflclat SoiVSedi 100 0.44572 1.85955 

AHOVATable 

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 

02-4923-3TT1 02-4923-3771 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3338 20.6046 

F Statistic P-Value 
020 0.66761 

Critical P-Value 
23.15450 0.06761 

0.04067 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 
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15 May-06 1 :51 PM 
00-5708-4133/BG156601ps 

CH2M HIii I 
Version 

15 May-061:51 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 30.99% 

Daclslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

Cone-'!. Control Type Count Mean Minimum Maximum SD 
0 ArtifidalSoll/S 5 66.484 26.15 82.77 23.370 

100 5 61 .545 51.644 71.45 8.2281 
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Page 1 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

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

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

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

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

Comments: BG1566-02 

Sample No: 06-7557-8523 Code: B156~2 Client: 
Sample Date: 27 Mar-06 Material: Soll Project: 

Receive Date: Source: Hanford 

Sample Age: 9d Oh Station: 

Comments: J11JB7 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
07-304~9835 % Germination 100 > 100 NIA 20.96% Equal Variance t Two-Sample 

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

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

06-17784905 AG Average Wet Wt < 100 100 NIA 32.62% Equal Variance t Two-Sample 

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

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

07-1319-0997 Root Average Wet Wt. 100 > 100 NIA 41 .70% Equal Variance t Tv.o-Sample 

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

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

-79-
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Page 2 of 3 

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

Test Link: 05-4012-6287/BG156602ps 

% Germination Summary 

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

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

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00% 

AG Average Dry Wt. Summary 

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

0 Artificial Soil/$ 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.06959 1.35000 4.01200 0.49767 1.11283 36.25% 

AG Average Height Summary 

Cone-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 16.574 8.6660 24.688 2.8451 6.3618 34.25% 

Root Average Dry Wt. Summary 

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

0 Artificial Soil/$ 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% 

Rool Average Length Summary 

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

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

100 5 12.12 9 13.2 0.7864 1.7584 14.51% 

Rool Average Wat Wt. Summary 

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

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

100 5 28.494 10.788 41.768 5.5165 12.335 43.29o/o 

Total Average Biomass Dry Wt. Summary 

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

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

100 5 4.43639 2.00400 5.82599 0.71726 1.60385 36.15% 

Total Average Biomass Wat Wt. Summary 

Cone-% Control Type Raps 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-
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Page 3 of 3 

CETIS Test Summary 
Report Data: 15 May-06 1:56 PM 
Test Link: 0~012·6287/BG156602ps 

% Germination Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 RepS 

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

AG Average Dry WL Detall 

Conc-o/o Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 2.05668 6.05200 5.26000 6.26333 5.17000 

100 3.94199 2.60798 1.35000 4.01200 3.43600 

AG Average Height Detail 

Conc-0.4 Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 ', Artificial Soll/S 20.3333 16.8 15.2 27 15.4 
100 13 9.8 7.4 12.6 11 

AG Average Wet wt. Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 ArtJfl clal 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 Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 0.64667 1.92800 1.52800 2.06331 1.92001 
100 1.88400 1.09600 0.65400 .. 1.71799 1.48201 

Root Average Length Detail 

Cone-Ve Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 13.3333 23.4 20 29 20.4 

100 13 12.6 9 132 12.8 

Root Average Wet Wt. Detall 

Conc-•/4 Control Type Rep1 Rep2 Rep3 Rep4 Rep S 

0 Artlficlal 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. Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 2.70335 7.98000 6.78801 8.32668 7.09000 

100 5.82599 3.70396 2.00400 5.73000 4.91799 

Total Average Biomass Wet Wt. Detail 

Cone-% ConlrolType Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 26.1500 82.0800 68.0900 82.77 73.328 

100 59.16 38.046 19.4540 66.456 52.22 

000-092-101-1 CETIS™ v1.1 .2revl Analyst: lY-
-81-

Approval:. __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysls Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc-'k Statistic Critical 

Artificial Soil/Sedi 100 -1.633 1.85955 

ANr,JATable 

Source Sum of Squares Mean Square DF 

Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-Wilk W 0.81415 

Sample Link Control Link 
05-4012-6287 05-4012-8287 

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-00 1:55 .PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 20.96% 

Declsion(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DlslrlbuUon 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum so 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 
l Plant Chronic test 

Endpoint Analysis Type 

AG Average Dry Wt Comparison 

Method Alt H Data Transform 

Equal Variance t TWCH>ample C>T Untransfonned 

Group Comparisons 

Control VS Cone-'/, statistic Critical 

Artificial Soil/Sedl 100 2.08754 1.85955 

AHOVATable 

Source Sum of Squares Mean Square OF 
Between 8.937865 8.937865 1 

Error 16.40803 2.051004 8 

Total 25.3458948 10.988869 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.31238 

Distribution Shapiro-Wilk W 0.84486 

Sample Link Control Link 

0f>.4012-6287 05-4012-6287 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0351 1.68430 

F Statistic P-Value 
4.36 0.07029 

Critical P-Value 

23.15450 0.43679 

0.05044 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

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

CH2M Hill I 
Version 

15 May-06 1 :55 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 33.96% 

Decislon(0.05) 
Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

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

Endpcint Analysis Type 
AG Average Height Comparison 

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

Group Comparisons 

Control vs Cone-'/• Statistic CrlUcal 

Artificial Soll/Sedi 100 3.36079 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 167.5538 167.5538 1 

Error 118.6756 14.83444 8 

Total 286.229324 182.38822 9 

ANOVA .Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.74088 

Disb1bullon Shapiro-Wilk W 0.88876 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0050 4.52974 

F Statistic P-Value 
11.29 0.00992 

Crltlcal P-Value 

23.15450 0.16091 

0.16420 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-061 :56 PM 

04-1817-3375/BG156602ps 

CH2M HIii I 
Version 

15 May-06 1 :55 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 23.91% 

Declsion(0.05) 

Significant Effect 

Decision{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/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-,., Statistic Critical 

Artificial Soil/Sedi 100 2.12393 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 304.255 304.255 1 

Error 539.5712 67.4464 8 

Total 843.826233 371.70141 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.33292 

DistribuUon 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 
N/A 32.62% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

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

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

Endpoint Analysis Type 
Root Average Dry Wt. Comparison 

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

Group Comparisons 

Control vs Conc-'Y• Statistic Critical 

Artificial Soll/Sedi 100 0.73477 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.1567499 0.15675 1 

Error 2.322712 0.290339 8 

Total 2.47946206 0.4470889 9 

ANOVA AssumpUons 

Attribute Test Statistic 

Variances Variance Ratio F 1.35685 

Dlstr1bulon Shapiro-Wilk W 0.87393 

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

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.2417 0.63371 

F StatlsUc 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% 

Decision(0.05) 
Non-Slgnlflcant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlstr1buUon 

Data Summary Original Data Transformed Data 

Cone-,. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial 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 Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone•"• Statistic CrlUcal 

Artificial Soll/Sedl 100 3.41756 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 207.3284 207.3284 1 

Error 142.0089 17.75111 8 
Total 349.337341 225.07956 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.48196 

Dlslrtbullon Shapiro-Wilk W 0.92184 

SampleUnk Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0046 4.95507 

F Statistic P-Value 

11 .68 0.00912 

Critical P-Value 

23.15450 0.04287 

0.37254 

Comparisons: 

Report Date: 

Analyels: 

Date Analyzed 

Page 6 of 9 

15 May-06 1:56 PM 

10-5646-0601/BG156602i;a 

CH2M HIii I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.34% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Signiflcant 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 Wet Wt. Comparison 

Method All H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arllflcial Soll/Sedl 100 1.01382 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 175.7511 175.7511 1 

Error 1367.951 170.9939 8 

Total 1543.70190 346.74495 9 

ANOVAAsaumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.24753 

Dlsb1button 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 SlatlsUc P-Value 
1.03 0.34035 

Critical P-Value 

23.15450 0.83546 

0.12775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-061:56 PM 
07-1319-0997/BG156602ps 

CH2M Hill I 
Version 

15 May-06 1 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 41 .70% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DisbibuHon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 36.878 13.317 46.99 13.778 

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

Endpoint Analysis Type 
Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparfsons 

Control VS Conc-o/, Statistic Critical 

Mficial SoiVSedl 100 1.73017 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 11.46197 11.46197 1 

Error 30.6319 3.828987 8 

Total 42.0938644 15.290956 9 

ANOVAAssumptlons 

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 8 of 9 

15 May-061 :56 PM 

06-9688-5993/BG156602ps 

CH2M HIii I 
Version 

15 May-061 :56 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 34.99% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 1.4518 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 942.4918 942.4918 1 

Error 3577.302 447.1627 8 

Total 4519.79327 1389.6544 9 

ANOVA Assumptions 

Attribute Test StatlsUc 
Variances Variance Rado F 1.56883 

Distribution Shapiro-Wilk W 0.85602 

Sample Link Control Link 

05-4012-6287 05-4012-6287 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0923 24.8697 

F Statistic P-Value 
2.11 0.18462 

Critical P-Value 
23.15450 0.67328 

0.06847 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-OS 1 :56 PM 
10-6936-9311/BG156602ps 

CH2M Hill I 
Version 

15 May--06 1: 56 PM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 37.41% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artilldal Soll/S 5 66.484 26.15 82.77 23.370 

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

Test No: 06-9018-7681 Test Type: 

Start Date: 05Apr-06 Protocol: 

Ending Date: 08 May-06 DIIWater: 

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

Comments: BG1566-03 

Sample No: 03-3130-8104 Code: 

Sample Date: 30 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 6d Oh Station: 

Comments: J11JH5 

Comparison Summary 

Analysls Endpoint NOEL 

15-4902-9508 % Germination 100 

03-4255-8269 AG Average Dry Wt. 100 

16-2999-4225 AG Average Height 100 

14-3415-6893 AG Average Wet Wt. 100 

09-0554-(;174 Root Average Dry Wt. 100 

15-4360-3201 Root Average Length 100 

07-7960-4 753 Root Average Wet Wt 100 

04-4976-7362 Total Average Biomass Dry 100 

01-2756-4511 Total Average Biomass Wet 100 

000-092-101-1 

Plant Chronic test 

ASTM E1963-02 (2002) 

B1566-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

> 100 N/A 

> 100 NIA 

> 100 N/A 

> 100 NIA 

> 100 N/A 

> 100 NIA 

> 100 NIA 

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: Paa sandbergii 

Source: 

Client: 

Project: 

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

52.20% Equal Variance t Two-Sample 

142.17% Wilcoxon Rank Sum Two-Sample 

44.73% Equal Variance t Two-Sample 

72.74% Equal Variance t Two-Sample 

111.63% Wilcoxon Rank Sum Two-Sample 

62.15% Equal Variance t Two-Sample 

55.73% Equal Variance t Two-Sample 

54.13% Equal Variance t Two-Sample 

-92-
Analyst: 2zy Approval: __ _ 



Page2 of 3 

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

¾ Genninallon Summary 

Conc-•fo 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°.4 

100 5 0.84000 0.20000 1.00000 0.16000 o.35m 42.59% 

AG Average Dry Wt. Summary 

Cone-•;. Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/$ 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 I 5 4.24840 2.12800 8.51001 1.16886 2.61365 61 .52°.4 

AG Average Height Summary 

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

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

100 5 25.88 8.6 83 14.315 32.009 123.68 

AG Average Wat Wt. Summary 

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

100 5 23.626 11 .160 43.06 5.6416 12.615 53.39% 

Root Average Dry Wt. Summary 

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

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

100 5 2.03640 0.94800 3.45001 0.57735 1.29098 63.40% 

Root Average Length Summary 

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

o Artificial Soil/$ 5 21.227 13.333 29 2.546 5.693 26.82% 
100 5 23.2 8.2 73 12.485 27.918 . 120.34 

Root Average Wet Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 36.878 13.317 46.99 6.1618 13.778 37.36% 
100 5 32.477 11.544 70.600 10.675 23.871 73.50% 

Total Average Biomass Dry Wt. Summary 

Conc-•t. Control Type Raps Mean Minimum Maximum SE SD CV 
o 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 
o 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: 0---
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CETIS Test Summary 
% Germination Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt. Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 3.26001 2.12800 

AG Average Height Detail 

Conc-•.4 Control Type Rep 1 Rep2 

0 ArOlidal Soll/S 20.3333 16.8 

100 12.6 8.6 

AG Average Wat wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 ArOlidal Soil/$ 12.8333 36.8260 

100 20.1080 11.1600 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.64667 1.92800 

100 1.19199 0.94800 

Root Average Length Detail 

Cone-o/o Control Type Rep1 Rep2 

0 Artificial Soil/$ 13.3333 23.4 

100 11 .8 8.2 

Root Average Wet Wt. Detall 

Cone-% Control Type Rep1 Rep2 

0 ArtiHcial Soil/S 13.3167 45.2540 

100 21.1280 11 .544 

Total Average Biomass DryWt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 4.45200 3.07600 

Total Average Biomass Wet Wt. Detall 

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

1QO 41 .2360 22 .7040 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

5.26000 

4.90200 

Rap3 

15.2 

14.6 

Rep3 

31.748 

28.4260 

Rep3 
1.52800 

3.44401 

Rep3 

20 

13.6 

Rep3 
36.3420 

40.554 

Rep3 

6.78801 

8.34601 

Rep3 
68.0900 

68.98 

Rep4 Rep5 
0.60000 1.00000 

0.20000 1.00000 

Rep4 Rep5 

6.26333 5.17000 

8.5J001 2.44199 

Rep4 Rep5 
27 15.4 

83 10.6 

Rep4 Reps 
35.78 30.84 

43.06 15.3760 

Rep4 RepS 
2.06331 1.92001 

3.45001 1.14800 

Rep4 RepS 
29 20.4 

73 9.4 

Rep4 Raps 
46.99 42.488 

70.6000 18.56 

Rep4 Rep5 
8.32666 7.09000 

11 .9600 3.58999 

Rep4 Rap5 
82.TT 73.328 

113.66 33.936 

CETIS"" v1 .1 .2revl 

Report Date: 

Teat Link: 

Analyst: 77--

Page 3 of 3 

15 May-06 2:01 PM 

11-7211-8663/BG156603ps 
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Approval: __ _ 



CETIS Analysis Detail 
I Plant Chronic lest 

Endpoint Analysis Type 

% Genninatfon Comparison 

Method Alt H Data Transform 

Wilcoxen Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artfficlal Soil/Sedl 100 29 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0001352 0.000135 1 

Error 0.8748686 0.109359 8 

Total 0.87500388 0.1094938 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45738 

Distribution Shapiro-Wilk W 0.65938 

Sample Link Control Link 

11-7211-8663 11-7211-8863 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 3 

F Statistic P-Value 

0.00 0.97281 

Critical P•Value 

23.15450 0.40516 

0.00028 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 
15 May-06 2:01 PM 

15-4902-9508/BG156603ps 

CH2M Hill I 
Date Analyzed Version 

15 May-062:01 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 41.99% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.20000 2.50000 7.00000 2.46475 

100 5 0.84000 0,20000 1.00000 0.35777 5.80000 1.00000 7.00000 2.68328 

Graphics 

u, 

f 

z- I • • • I 
o.,; 

1 . •'•. I 

o.a I 

g I 

ZI 0.7 

)1 
0 - ------------- ------ ----- ---

J 
J 0.6 ·1 

I 
o.s-; ------------- ---------- - -Rej«tNiAI -
O.+' ·2 

• • 0.3 ·3 

0.2-
-+ 

0.1 

• 0.0 'J 

0 100 •2.0 •1.5 •1,0 -0.5 0.0 05 1.0 1.5 2.0 

Conc-'MI R.inldts 

-95-
000-092-101-1 CETIS™ v1 .1.2revl Analyst -~ Approval: __ _ 

• 



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 Untransformed 

Group Comparisons 

Control VII Cone•"• Statistic Critical 

Artificial Soil/Sedi 100 0.51132 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 1.26735 1.26735 1 

Error 38.7791 4.847388 8 
Total 40.0464520 6.1147375 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38550 

Distribution Shapiro-WIik W 0.94807 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3115 2.58935 

F Statistic P-Value 

0.26 0.62294 

Critical P-Value 

23.15450 0.42040 

0.64572 

Comparisons: 

Report Date: 

Analysts: 

Date Analyzed 

Page2 of 9 

15 May-06 2:01 PM 

03-4255-8269/BG156603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 52.20% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

100 5 4.24840 2.12800 8.51001 2.61365 
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CETIS Analysis Detail 
j Plant Chronic test 

Endpoint Analysis Type 

AG Average Height Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Conc-o/, Statistic Critical 

Artlficlal Soll/Sedl 100 20 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 120.1na 120.1ne 1 

Error 4196.372 524.5464 8 

Total 4316.54936 644.72423 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 41 .81857 

Distribution Shapiro-Wilk W 0.71129 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.0754 0 

F Statistic P-Value 

0.23 0.64499 

Critical P-Value 

23.15450 0.00322 

0.00121 

Comparisons: 

Report Date: 

Analysis: 

Page 3of 9 

15 May-06 2:01 PM 

16-2999-4225/86156603ps 

CH2M HIii I 
Date Analyzed Version 
15 May-06 2:01 PM CET!Sv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 142.17% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpoint Analysla Type 
AG Average Wet Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Twe>Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 0.83967 1.65955 

AAOVATable 

Source Sum of Squares Mean Square DF 
Between 69.38461 89.38481 1 

Error 1014.24 126.78 8 
Total 1103.6245 216.16477 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.68545 

Distribution Shapiro-WIik W 0.97199 

SampleUnk Control Link 

11-7211-6663 11-7211-8~3 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.2127 13.2423 

F Statistic P-Valua 
0.71 0.42548 

Critical P-Value 
23.15450 0.62545 

0.90865 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 4of 9 

15 _May--06 2:01 PM 
14-341>6693/BG156603ps 

CH2M Hill 

Version 
15 May-06 2:01 PM CETISv1.t2 

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 SolVS 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 All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sedi 100 -0.6627 1.85955 . 
ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.4393268 0.439327 1 

Error 8.003755 1.000469 8 

Total 8.44308144 1.4397961 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo F 4.98547 

Dlstributlon Shapiro-Wilk W 0.8B496 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.7369 1.17636 

F Statistic P~Value 

0.44 0.52617 

Critical P-Value 

23.15450 0.14882 

0.14871 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 5of 9 

15 May-06 2:01 PM 

09-0554-617 4/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 Distribution 

Data Summary Original Data Transformed Data 

Cone-'!. controlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819 

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

Endpoint Analysis Type 
Root Average Length Comparison 

Method Alt H Data Transform 

WIicoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic CrlUcal 

Artillcial Soil/Sedl 100 21 

ANOVATable 

Source Sum of Squares Mean Square DF 
Bel\wen 9.735111 9.735111 1 

Error 3247.241 405.9051 8 

Total 3256.97608 415.64023 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 24.04797 

Disbibulion Shapiro-Wilk W 0.72521 

Sample Link Control Link 
11-7211-8663 11-7211~663 

Zeta NOEL LOEL 
100 >100 

P-Value Tles 
0.1111 0 

F Statistic P-Value 
0.02 0.88076 

Crltlcal P-Value 

23.15450 0.00931 

0.00178 

Comparisons: 
Report Date: 
Analysls; 

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 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.01) 
Unequal Variances 

Non-normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 21.227 13.333 29 5.693 6.80000 4.00000 . 9.00000 1.92354 

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

Endpoint Analysis Type 
Root Average Wet WL Comparison 

Method Alt H Data Transform 

Equal V_er1ance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-•t. Statistic Critical 

Artificial Soil/Sedl 100 0.35705 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 48.42056 48.42056 1 

Error 3038.583 379.8229 8 
Total 3087.00356 428.24343 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00179 

Distribution Shapiro-WIik W 0.92487 

Sample Link Control Link 

11-7211-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3651 22.9207 

F Statistic P•Value 

0.13 0.73029 

Critical P-Value 

23.15450 0.31225 

0.39940 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:01 PM 

07-7960-4753/BG156603ps 

CH2M HIii I 
' Version 

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

Toxic Units ChV PMSD 

1 NIA 62.15% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlgfnal Data Transformed Data 

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

0 Artlllclal Soil/S 5 36.878 13.317 46.99 13.778 

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

Endpoint Analysis Type 
Tolal Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% StatlsUc Critical 

Artificial Soil/Sedi 100 0.1 4854 1.85955 

ANOVATable 

Source Sum of Squares Mean Square Of 

Bel\wen 0.2143312 0.214331 1 

Error 77.71fJ87 9.714608 8 

Total 77.9311967 9.9289394 9 

ANOVA Assumptions 

Attribute Tesl Statistic 

Variances Variance Ratio F 2.82040 

Distribution Shapiro-Wilk W 0.94597 

Sample Link Control Link 

11 -721 1-8663 11-7211-8663 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.4428 3.66564 

F Statistic P-Valua 
0.02 0.88560 

Critical P-Valua 

23.15450 0.33935 

0.6211 1 

Comparisons: 

Report Data: 
Analysts: 

Data Analyzed 

Page 8 of 9 

15 May-06 2:01 PM 

04-4976-7362/BG 156603ps 

CH2M HIii I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 55.73% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.01) 
Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 6.57761 2.70335 8.32666 2.25514 

100 5 6.26480 3.07600 11.9600 3.78729 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Tolal Average Biomass Wet Wl Comparison 

Method Alt H Data Transform 

Equal Variance t T'MrSample C>T Untransformed 

Group Comparisons 

Control VII Conc-o/. Statistic Crltlcal 

Artificial SoiVSedi 100 0.53636 1.85955 

NfOVATable 

Source Sum of Squarea Mean Square OF 

Between 269.3819 269.3819 1 

Error 7491.238 936.4048 8 

Total 7760.62021 1205.7867 9 

NfOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.42893 

Distribution Shapiro-Wilk W 0.94678 

Sample link Control Link 

11-7211-8663 11-7211-8683 

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 0.411 09 

0.63064 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

15 May-062:01 PM 

01-2756-4511/BG1 56603ps 

CH2M Hill I 
Version 

15 May-06 2:01 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 54.13% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal DlstribuUon 

Data Summay Original Data Transfonned Data 

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

0 Artificial Soil/S 5 66.484 26.15 82.77 23.370 

100 5 56.103 22.704 113.66 36.423 
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BLUEGRASS GROWTH TEST 
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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: 20-37 47-5618 Test Type: Plant Chronic lest Duration: 33d Oh 

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

Ending Date: 08 May-06 DIIWater: Source: 

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

Comments: BG1566-04 

Sample No: 11-8681-3426 Code: 81566-04 Client: 

Sample oat,: 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°A, Equal Variance t TwlrSample 

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

18-8985-8305 AG Average Height < 100 100 NIA 24.83% Equal Variance I 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 TwlrSample 

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

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

-105-
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Page 2of 3 

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

Test Link: 09-5382-7322/BG156604ps 

% Germination Summary 

Cone•"-' Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soll/S 5 0.84000 0.60000 1.00000 0.09796 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/, Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoiUS 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 

100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41.94% 

AG Average Height Summary 

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

0 Artificial SoiUS 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% 

N; Average Wet Wt. Summary 

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

0 Artificial SoiUS 5 29.605 12.833 36.826 4.3456 9.717 32.82% 

100 5 24.881 10.352 34.758 4.0937 9.1538 36.79o/o 

Root Average Ory Wt. Summary 

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

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

100 5 1.61000 0.34401 2.82400 0.39717 0.88809 55.16% 

Root Average Length Summary 

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

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

100 5 11.16 7 13 1.0778 2.41 21.59% 

Root Average Wat Wt. Summary 

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

0 Artillclal Soil/5 5 36.878 13.317 46.99' 6.1616 13.778 37.36% 

100 5 30.844 4.5140 48.884 7.4266 16.606 53.84% 

Total Average Biomass Ory Wt. Summary 

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

0 Artificial SoiUS 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 Wal Wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial SoiUS 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 
•t. Germination Detail 

Cone-•fo Control Type Rep 1 Rep2 

0 Artificial Soil/$ 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wl Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.05668 6.05200 

100 4.14000 1.17200 

AG Average Height Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 20.3333 16.8 

100 12.4 9.2 

AG Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 12.8333 36.8260 

100 23.932 10.352 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/$ 0.64667 1.92800 

100 1.57800 0.34401 

Root Average Length Detail 

Cone-% Control Type Rep1 Rep2 

0 Artffi clal Soll/S 13.3333 23.4 

100 11.4 7 

Root Average Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 
0 , Artificial Soil/S 13.3167 45.2540 

100 32.718 4.51401 

Total Average Biomass Dry Wl Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 2.70335 7.98000 

100 5.71799 1.51602 

Total Average Biomass Wet Wt. Detail 

Cone-% Control Type Rep 1 Rep2 
0 Artificial Soll/S 26.1500 82.0800 
100 56.65 14.8660 

000-092-101-1 

Rep3 
1.00000 
1.00000 

Rep3 

526000 

4.69401 

Rep3 

15.2 
15 

Rep3 
31 .748 

29.91 

Rep3 
1.52800 
1.84399 

Rep3 

20 
11 .8 

Rep3 

36.3420 

39.542 

Rep3 
6.78801 

6.53799 

Rep3 
68.0900 
69.4520 

Rep4 Reps 
0.60000 1.00000 

1.00000 1.00000 

Rep4 Reps 
6.26333 5.17000 
4.18001 5.57001 

Rep4 Reps 

27 15.4 
12 16.2 

Rep4 Reps 
35.78 30.84 
25.4520 34.7580 

Rep4 Rep5 
2.06331 1.92001 
1.46000 2.82400 

Rep4 Rep5 

29 20.4 
12.6 13 

Rep4 Reps 

46.99 42.488 

28.564 48.8840 

Rep4 Reps 

8.32666 7.09000 

5.63999 8.39399 

Rep4 Rep5 
82.77 73.328 
54.016 83.6420 

CETIS'IW v1 .1.2revt 

Report Date: 

Test Link: 

Analyst: &-
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09-5382-7322/BG156604ps 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

% Germination Comparison 

Method All H Data Transform 

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

Group Comparisons 

Control vs Conc-0/o Statistic Critical 

Artificial Soil/Sedl 100 -1.633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.084348 0.084348 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modlfled 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 

10-429EHl091/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 20.96% , 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

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

Endpolr,t Analysis Type 
AG Average Dry Wt. Comparison 

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

Group Comparisons 

Control vs Cone-'!. Statistic Critical 
Artificlal Soil/Sedi 100 21 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2.546196 2.546196 1 

Error 22.43875 2.804843 8 

Total 24.9849429 5.3510389 9 

ANOVA Assumptions 

.Attribute 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 
0.11 11 0 

F Statistic P-Value 
0.91 0.36860 

CrlUcal P-Value 

23.15450 0.96857 

0.00977 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

15 May-06 2:09 PM 

0~ 5675-2370/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 

Declslon(0.01) 

Equal Variances 

Non-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 4.96040 2.05668 6.26333 1.69222 6.80000 2.00000 10.0000 3.11448 

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

Endpoint Analysis Type 
AG Average Height CompaJ1son 

Method Alt H Data Transform 

Equal Variance I T~Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arttflcl al Soll/Sedi 100 2.36611 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 89.60044 89.60044 1 

Error 128.0356 16.00444 B 
Total 217.635994 105.60489 9 

ANOIIAAssumptions 

Attribute Test Statistic 

Variances Variance RaUo F 3.26330 

Distribution Shapiro-Wilk W 0.89810 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0228 4.70498 

F Statistic P-Value 
5.60 0.04552 

Critical P-Value 
23.15450 0.27849 

0.20879 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:09 PM 

1~5-83051BG156604ps 

CH2M Hill I 
Version 

15 May-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
N/A 24.83% 

Declsion(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 
I Plant Chronic test 

Endpoint Analysis Type 

AG Average Wet Wt Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Crltlcal 
Artificial Soil/Sedi 100 0.79139 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 55.80611 55.80611 1 

Error 712.8447 89.10558 8 
Total 768.650776 144.91169 9 

ANOVA Assumptions 

Altrtbute Test Statistic 
Variances Variance Ratio F 1.12685 

Disb1budon Shapiro-Wilk W 0.84581 

Sample Link Control Link 

09-5382-7322 09--5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2258 11.1017 

F Statistic P-Value 
0.63 0.45154 

Critical P-Value 
23.15450 0.91064 

0.05178 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

15 May-06 2:09 PM 
09-3523-9846/BG 156604ps 

CH2M Hill I 
Version 

15 May--06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 37.50% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Daclslon(0.01) 
Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soll/Sedl 100 0.01519 1.85955 

AHCNATable 

Source Sum of Squares Mean Square OF 
Between 0.0001296 0.00013 1 
Error 4.492009 0.561501 8 

Total 4.49213825 0.5616306 9. 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.35927 

Distribution Shapiro-Wilk W 0.93228 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.4941 0.88128 

F Statistic P-Valua 
0.00 0.98825 

Critical P-Value 
23.15450 0.42618 

0.47069 

Comparisons: 

Report Date: 

Analysis: 

Data Analyzed 

Page 5 of 9 

15 May-06 2:09 PM 
11-7626-6043/BG156604ps 

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 54.49% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 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 
jPlant 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 SoiVSedl 100 3.64112 1.85955 

AAOVATable 

Source Sum of Squares Mean Squ•re OF 

Between 253.3445 253.3445 1 

·Error 152.8729 19.10911 8 
Total 406.217346 . 272.45356 9 

AAOVA Assumptions 

Attribute Test StaUsUc 

Variances Variance Ratio F 5.58027 

Disbibutlon Shapiro-Wilk W 0.94563 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0033 5.14112 

F Statistic P-Value 
13.26 0.00658 

Critical P-Value 

23.15450 0.12453 

0.61720 

Comparisons: 

Report Date: 

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 PMSD 

NIA 24.22% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distnbutlon 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysls Type 

Root Average Wei WI. Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone-% StaUstlc Crlllcal 

Artificial Soil/Sedi 100 0.62527 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 91.01494 91 .01 494 1 

Error 1862.381 232.7976 8 

Total 1953.39592 323.81256 9 

AHOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45274 

Distribution Shapiro-Wilk W 0.88473 

Sample link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 
100 >100 

· P-Value MSD 
02746 17.9443 

F Statistic P-Value 
0.39 0.54921 

Crltlcal P-Value 
23.15450 0.72627 

0.08673 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

15 May-06 2:09 PM 
09-2915-6004/BG156604ps 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 48.66% 

Decision(0.05) 
Non-Slgniflcant Effect 

Decision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlsbibulion 

Data Summary Original Data Transformed Data 

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

100 5 30.844 4.5140 48.884 16.606 

Graphics 

1 2~ 
I • 

1 15 I 
I 

~ 10-
I • 1 I 

I 'i I • 
1 Ji 

5-
,. 

f • ' 1 0 ,- ---------- -.- - --------------Ss • I 

I •5- I 

! ! I 

0.: •10- I 
I 

I>'. · 15 
I 
I 
I 

De ·20- I 

• I 

0.: -25- I • I 

0 ·J 
I 

0 100 ·2,0 ·LS -1.0 ~.s 0.0 0,5 1.0 1.5 2.0 

Cone·"' RanllJb 

-114-
000-092-101 -1 CETIS™ v1 .1.2revl Analyst &-- Appmval: __ _ 



CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Dry Wt. Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-•~ Statistic Critical 

Artificial SoiUSedi 100 0.67228 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.58272 2.58272 1 
Error 45.71575 5.714468 8 

Total 48.2984681 8.2971888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.24729 

Distribution Shapiro-Wilk W 0.83879 

Sample Link Control Link 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2602 2.81142 

F statistic P-Value 

0.45 0.52034 

Crltlcal P•Value 

23,15450 0.83561 

0.04267 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

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

CH2M HIii I 
Version 

15 May-06 2:08 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 42.74% 

Decision(0.05) 

Non-Slgniflcant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone•"• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS 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 

Erra 4825.742 603.2178 8 

Total 5115.09998 892,57556 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.20886 

Distribution Shapiro-Wilk W 0.83756 

Sample Link Control Unk 

09-5382-7322 09-5382-7322 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2541 28.8851 

F Statistic P-Value 
0.48 0.50816 

Critical P•Value 
23.15450 0.85859 

0.04125 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 9 of 9 

15 May-06 2:09 PM 

M-0482-5495/BG156604ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 
1 NIA 43.45% 

Oecision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Olsb1bullon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 66.484 26.15 82.77 23.370 

100 5 55.725 14.866 83.642 25.695 
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Page 1 of 3 

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

Test Link: 02-6435-3225/BG156605ps 

Plant Chronic test CH2M Hill 

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

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

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

Comments: BG1566-05 

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

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

Receive Date: Source: Hanford 

Sample Age: 24h Station: 

Comments: J11JH4 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 

10-2614-5013 % Germination 100 > 100 NIA 27.93% WIicoxon Rank Si.m Two-sample 

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

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

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

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

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

0~355-0816 Root Average Wet Wt. 100 > 100 NIA 36.45°.4 Equal Variance I Two-Sample 

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

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

000-092-101-1 CETIS™ v1 .1.2revl Analyst: ~ 
-118-
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Page 2 of 3 

CETIS Test Summary 
Report Date: 15 May-06 2:15 PM 
Test Link: 02-6435-3225JBG156605ps 

"/4 Gennlnation Summary 

Cone-o/• Control Type Reps Mean Minimum Maximum SE so CV 
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08% 
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44% 

AG Average Dry Wt. Summary 

Cone-0.4 Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11% 
100 5 3.76653 2.32200 4.96667 0.46535 1.04056 27.63°.(, 

AG Average Height Summary 

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

0 Artificial Soil/5 5 18.947 15.2 27 2.2136 4.9498 26.13°,{, 
100 5 14.6 12.2 21 1.6553 3.7014 25.35°,(, 

AG Average Wet wt. Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV 
0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82% 
100 5 23.145 14.014 29.797 2.TT17 6.1977 26.78% 

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 1.65493 1.05601 2.03398 0.17121 0.38285 23.13% 

Root Average Length Summary 

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

0 Ar1lfielal Sofl/S 5 21.227 13.333 29 2.546 5.693 26.82% 
100 5 16.667 · 10.8 26.333 2.5826 5.7748 34.65% 

Root Average Wet Wt Summary 

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

0 Artificial Soll/S 5 36.878 13.317 46.99 6.1616 13.778 37.36% 
100 5 31.738 20.338 41.842 3.7804 8.4532 26.63% 

Total Average Biomass Dry Wt Summary 

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

0 Artificial Soil/S 5 6.57761 2.70335 8.32666 1.00853 2.25514 34.29% 
100 5 5.42147 3.37800 6.75334 0.62011 1.38660 25.58°,(, 

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 54.883 34.352 66.816 6.2951 14.076 25.65°,(, 

-119-
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CETI S Test Summary 
"le Gennlnation Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 0.60000 1.00000 

100 1.00000 1.00000 

AG Average Dry Wt Detail 

Cone-•!. Control Type Rep1 Rep2 

0 Artificial SoiVS 2.05668 6 .05200 

100 2.32200 3.90800 

AG Average Height Del.all 

Cone-% Control Type Rep 1 Rep2 

0 MficialSoil/S 20.3333 16.8 

100 12.2 12.8 

AG Average Wet Wl Detail 

Conc•"/e Control Type Rep 1 Rep2 

0 Artiflcial Soil/5 12.8333 36.8260 

100 14.0140 24.974 

Root Average Dry Wt. Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlllclal Soll/S 0.64667 1.92800 

100 1.05601 1.87601 

Root Average Length Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 13.3333 23.4 

100 10.8 15.4 

Root Average Wet Wt. Detail 

Cone•o/• Control Type Rep1 Rep2 

0 Mficial SoiVS 13.3167 45.2540 

100 20.3380 41.8420 

Total Average Biomass Dry Wt. Detail 

Cone-% ControlType Rep 1 Rep2 

0 Artificial SoiVS 2 .70335 7.98000 

100 3.37800 5.78400 

Total Average Biomass Wet Wt. Detail 

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

100 34.352 66.816 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

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 RapS 

6.26333 5.17000 

4.44199 4.96667 

Rep4 Rep5 

27 15.4 

14.6 21 

Rep4 Rep 5 

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 Rep S 
46.99 42.488 

34.114 36.0733 

Rep4 Rep 5 

8.32666 7.09000 

6.47598 6 .75334 

Rep4 Reps 
82.77 73.328 

60.936 65.87 

CETIS,... v1.1 .2revl 

Report Date: 

Test Link: 

Analyst: 2---

Page 3 of 3 

15 May-06 2:15 PM 

02-6435-32251BG156605ps 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transfonn 

WIicoxon Rank Sum TwerSample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.021087 0 .021087 1 
Error 0.4217399 0.052717 8 

Total 0.44282693 0.0738045 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Unk 

02-643!>-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.6548 3 

F Statistic P-Value 
0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

· Analysis: 

Page 1 of 9 

15 May-06 2:15 PM 

10-2614-5013/BG1596()5ps 

CH2M Hill I 
Date Analyzed Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 27.93% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribulion 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artlficlal Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861 

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

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-•I. Statistic Critical 

Artificial Soil/Sedi 100 1.34382 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 3.563297 3.563297 1 

Error 15.78555 1.973194 8 

Total 19.3488472 5.5364908 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.64472 

Distribution Shapiro-Wilk W 0.87162 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1079 1.65205 

F Statistic P•Valua 
1.81 0.21587 

Critical P-Valua 
23.15450 0.36905 

0.10441 

Comparisons: 

Report Date: 
Analysis: 

Data Analyzed 

Paga 2 of 9 

15 May-06 2:15 PM 

06-9816-5069/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMS0 
1 NIA 33.30% 

Oeclslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Oeclsion(0.01) 

Equal Variances 

Normal Dlslribulioo 

Data Summary Original Data Transformed Data 

Conc-o/a Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 4.96040 2.05668 6.26333 1.69222 

100 5 3.76653 2.32200 4.96667 1.04056 
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CETIS Analysis Detail 
I Plant Chronic test 

Endpoint Analysis Type 
AG Average Height Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, Statistic Crltlcal 

Artificial Soil/Sedi 100 1.57255 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 47.23378 47.23378 1 

Error 152.8036 19.10044 8 

Total 200.037334 66.334221 9 

ANOVA Assumptions 

Attribute Test Statistic 
Variances Variance RaUo F 1.78839 

Distribution Shapiro-WIik W 0.81182 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0772 5.1 3995 

F StatisUc P-Value 
2.47 0.15447 

Crltlcal P•Value 
23.15450 0.58719 

0.02017 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

15 May-06 2:15 PM 

12-785~8/BG156605ps 

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-Slgnlflcant Effect 

Decision(0.05) 
Non-Slgnlflcant Effect 

Daclslon(0.01) 
Equal Variances 

Normal Dlsb1bullon 

Data Summary Ortginal Data Transformed Data 

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

0 Artificial Soil/S 5 18.947 15.2 27 4.9498 

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

Endpoint Analysis Type 
AG Average Wet Wt. Comparison 

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

Group Comparfsor-. 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.25344 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 104.3463 104.3463 1 

Error 531.3278 66.41598 8 
Total 635.674072 170.76223 9 

AHOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.45808 

Distribution Shapiro-WIik W 0.84922 

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

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1227 9.58459 

F Statistic P-Value 
1.57 0.24544 

Critical P-Valua 

23.15450 0.40501 

0.05688 

Comparisons: 

Repcrt Date: 
Analysis: 

Date Analyzed 

Page4 of 9 
15 May-06 2:15 PM 

12-4163-3516/BG156605ps 

CH2M Hill I 
Version 

15 May-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 32.37% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
No~Slgnificant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

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

Endpoint Analysis Type 

Root Average Dry Wt. Comparison 

Method ·Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control Vil Cone-% Statistic Critical 
Artificial Soll/Sedl 100 -0.1217 1.B5955 

AHOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0035600 0.003560 1 

Error 1.9234B9 0.240436 8 
Total 1.9270491 1 0.2439961 9 

AHOVA Assumptions 

Attribute Test Statistic 
Variances Variance RatJo. F 2.28077 

Distribution Shapiro-WIik W 0.85352 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.5469 0.5766B 

F Statistic P-Value 
0.01 0.9061 5 

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 CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 35.66% 

Oecision(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-significant Effect 

Declsion(0.01) 
Equal Variances 
Normal Distribution 

Data Summary Original Data Transfonned Data 

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

100 5 1.65493 1.05601 2.03398 0.38285 

Graphics 

r-----r -------------' -_,.,- 0.6- I 
I 

o.+; I • 
i I • 

I • a ii 
0.2-: 

,. 
•' 

I 
I 

Q..,C 0.0 ------------- ----- ..,_.., _____ _ 

~fi • • I 
I 

0.5 -0.2-: I 

! ::i I 

O.• -0.+; I 
I 

0,3 I 

-41.&- • I 

O.c; 
I 
I 

-41.8 I 
0.1 I 

I 

o.o ·J.: • 
0 100 -2.0 -1.S -1.0 -41.5 0.0 o.s 1.0 J.5 2.0 

Conc·'ICo Ranklts 

00~2-1 01 -1 CETIS TM v1 .1.2revl Analyst: 'o--
- 125-

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 VI Cone-% Statietic Critical 

Artificial Soll/Sedi 100 1.2574 1.85955 

AHOVATable 

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 

AHOVA Assumptions 

Attribute Test Statistic 

Var1aices Variance Ratio F 1.02896 

Distrlbuaon Shapiro-WIik W 0.91541 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 

100 >100 

P-Valua MSD 

0.1220 6.74373 

F Statistic P-Value 

1.58 0.24407 

Critical P-Value 

23.15450 0.97859 

0.32023 

Comparisons: 

Report Data: 

Analysis: 

Date Analyzed 

Page 6 of 9 

15 May-06 2:15 PM 

06-2382-5640/BG 156605ps 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

1 NIA 31 .77% 

Daclslon(0.05) 

Non-Significant Effect 

Daclslon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 21.227 13.333 29 5.693 

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

Endpoint ._ .~ilysia Type 

Root Average Wet Wt. '- ~ l:::omparison 

Method Alt H Data Transform 
Equal Var1ance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Conc-'1, Statistic Critical 
Arti ficial Soll/Sedl 100 0.71108 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 66.05597 66.05597 1 
Error 1045.13 130.6412 8 
Total 1111.18549 196.69716 9 

ANOV A Assumptions 

Attribute Test Statistic 
Variances Variance Ratio F 2.65655 

Distribution Shapiro-WIik W 0.87165 

Sample Link Control Link 
02-6435-3225 02-643!'N225 

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 

03-8355-081 6/BG156605ps 

CH2M Hill I 
Version 

15 May-062:1 5 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 
1 NIA 36.45% 

Decls lon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.01) 
Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Conc-o/e Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
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 
l Plant Chronic test 

Endpoint Analysis Type 

Total Average Biomass Ory 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 0.97653 1.85955 

NKJVATabla 

Source Sum of Squares Mean Square DF 

Between 3.341636 3.341636 1 

Error 28.03329 3.504161 8 

Total 31 .3749232 6.8457971 9 

AHOVA Assumptions 

Altr1bute 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-Valua MSD 

0.1787 2.20155 

F Statistic 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-OS 2:15 PM 

09-4776-14061BG156605ps 

CH2M Hill I 
Version 

15 May-062:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 33.47% 

Decislon(0.05) 

Non-Significant Effect 

Declalon(0.05) 

Non-Significant Effect 

Daclslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 6.57761 2.70335 8.32666 2.25514 

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

Endpoint Analysis Type 

Total Average Biomass Wet Wt. Comparison 

Method 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 DF 

Between 336.4471 336.4471 1 
Error 2977.274 372.1593 8 

Total 3313.72122 708.60632 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.75655 

Distribution Shapiro-WIik W 0.83700 

Sample Link Control Link 

02-6435-3225 02-6435-3225 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1848 22.6883 

F Statistic 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 

Nonnal Oisbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 66.484 26.15 82.77 23.370 

100 5 54.883 34.352 66.816 14.076 
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!--'Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-3 I Powe 1 or ! 

ICellcctor 
I ~ . COLLOM 

Proicct Dcsi1rn11 lio11 
100 &. 300 Arca Con1po11c111 or1he RC-13RA- lncremental So 

lee Chest No. 

Shinned To 
CH2MHILL 

Comnnnv Conlnct 
JOAN KESSNER 

Samnline Location 
600-131 

Field Loebook No. 
EL-1596 

OCfsitc Proncrtv No. 
A060151 

Tclcnhooc No. 
375-4688 

I COA 
BESRAS6520 

··- ·· ··- . ... - · - - .. .. --- ---~----·· ... -- ·---·-···· ·-···• 
POSSllll.E SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
NONE 

SAMPLE ANALYSIS 

() c· .1 , · r /- I - .> L "-"- · 
Sample No. Matrix• Sample Date 

~ .J iODW4 SOIL (0 --31·0~~ 

J1'f>BW7 ___ SOIL 

Prc.1crv11tlon 

Type of Container 

No. or Contalncr(s) 

Volume 

I 53D 

None None 

GIP PIG 

I I 

1000, -800i '-j_,I 
'-1°1,.''C;,.' / Hl8l~ 

Scc i....,(l) in So~, .... , 
Spcciol Toxicit)' 

1nsu,1aionl. ASTM E196l: 
So,11-/o:matode 

To.,.,ft7 
ASTM El172 

X X 

s 

Proicct Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Method ofShinmcnt 

Price Code SL 

Air Quality ' ' I_ • I 

Bill of Ladin2'Air Bill No. 

i---c...,:J{i--A:-rN_'-t-Q:F_r_o..,.1~ ... 5;~E_SS
7

,'-+-,W_IN _________ --r::_ -:-S-=ig:..o_lP_rl_o_t _N_am_Cli __________ --1 SPECIAL INSTRUCTIONS 

Data Turnaround 

45 Days 

IRd.iw,uu\1c.i'BviRtn,o,· d Fm,f/ O:11cfl'in,e Received By/Stored lo Daic/I'in,e 

' 
' / // / OS".,/"-" 4 _,,, / _.,.. I 1·/ ··/-C •r' /·""'-.· ::,, ,_ (I) PonieleSizc(D,ySicvc)-0422: MoistureConlCnl · D2216: TOC - 9060, pH(Soil)-904S: 

~ · ~ - - \.' _..-.., ,/"".(--,:.,<-u,1', ~.,J-.-..__... - '-' ., - ,. . I 11 351.2 ' 350 l IC•-'-- 300 0 P Sol'd ••t =-------.....,=~..c.;=-__;=-::'--''-::''---'::.::::..;....;_'-i.<;.......::::~....:.,._...==~---_:.__; ___ __;;_;,....::::~ Nurogen l>y Kjc do 1 - ; Alm10111a • . . : ""'"",, • . ; en:c111 1 s 

Matrix• 

S•Soll 
Sl!-S-•..
SO-Sol;a 
SI-Slad,-R;linqnishcd By/Removed From Doic/Tin1e Da1c/Tin,c Received ay1§um4 111 

Relinquished By{Rc1110\'ed From 

Relinquished Dy/Kcmovcd r-ron1 

Relinquished 0ylRcn-.,vcd From 

Relinquished 0y/Re1novcd From 

LADORA TORY 
SECTION 

F~~~L SAMPLE 
( !)~POSITION 

Rcceivcd 13y 

Oisposol Me1hoJ 

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

Dol.Cf!'in,e Received By/S10ttd In Dale/Time 

Datc/Tin,e Received By/Stored In 

D•IC/Time Received By/S1ored In Datc/Tin,c 

Dale/Time: Received B)'ISloted h1 o,uc/fime 

Tille OalCf!'imc 

Disposed By 0.ICfTimc 

W • WaeO" 
O~il 
A•Air 
DS•On1• StlilU 
DL-D,,n Li'l"iolo 
T•Td•• 
"'t•W",pt 
L•L.Ml•id 
V•Vq&a11tOA 
X-01.,_ 



I 

:-:Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-4 I "•i:e . l of l 

CpUcctor Comn11nv Contact Telcnhonc No. Proiect Coordinator 
Price Code SL Data Turnaround 

j... COLLOM JOAN KESSNER 375-4688 KESSNER,JH 

Proic:ct De.sienation Samoline Location SAF.No. Air-Quality ! 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental ·so PIT23 RC-051 : 

kc Chest No. Field Loebook No. I COA Method of Shipment 
EL-1596 BESRAS6520 

Shirmcd To O!fsite Prooertv No. Bill ofLadine/Air Bill No. 
CH2MHILL A06015I .... ... .. .. . ·-. .. . . .. - . . ···-- . . --·-- . . .. .. - ··. -· ··---·- · - ... - -- ... ·· ·--·-· - ·-·· -· ·- -·. - --·- -· .. - - .. ,. __ __ ·- . - ·-·-

POSSIBLE SAMl'L.E HAZARDS/REMARKS 

NON£ No,ie So11c 
Prcser\'alion 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

NON£ No. of Containcr(s) 
I l 

,(' , 
1000g -Jooor V c.. • ? 

Volume 
'(O(;~ i \\, <, 

S.. iwo(I) in Soil Pbll 
Speclol To;ticily 

SAMPLE ANALYSIS 
lllSWCtions. ASTM \,l96l: 

saaNmu,odo 
Ta.<ici1y 

I ASTM Ell72 

SAmplcNo. Malri>t • Sample Date Sample Time ' ~ }i··-~ r - · .. 
·:-i:~-;,~ 

,.,, .... .i . .. i','\1! 
:-).~'~ •=-.f 

,.._ __ .L~z 
~~~~ ~~~~;.: ~ ,t; ,:i,... ti tillt\L:}t2 tt;I~/);·:~?: :.;1~~!:~>-::...:iJ C-/-~i:~: ~-·._;/ ~~~~YS:J 

J10DV4 SOIL . 11 ·-~ --o S !it> ',DO I I -1 
J10DV5 SOIL 

J 100V6 SOIL 

J10DV7 SOIL 

J10DV8 SOIL 

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

Rev111uishcd t~\,ovcd rrom Date/Time Recci\'Cd By/Stored 111. Date/Time This chain of custody fonn documents the trans(er of bull,; fi<ld collcc1cd soils lo the CH2M Hill I-Soil 

9 C.A..2n. 1 ~\..I T.otr..,:.... I I ·'i ··C· '::, l 2. '.C<_·_; ,...&:c-~-.c: .rr..",, 1--, 11 -- 7 -~ )- 1:z::"'.)· . Corv:allis l•borarory for incmnontol preponuion •nd •liquotinv. JlilE-SdifflCN 

Relinquished DylRcn10,·cd Fro~11 
so-s.,w 

Ootc/TilllC Received By/Stored In Date/Time (I) Po, tielc Size (Dry Sieve) - 0422; Moisture Content - 02216; TOC • 9060: pH (Soil) - 904S; SI-Sl"',c 

Ninogcn by Kjeldahl • JS l :t; Anunoni• • JS0.J; IC Anions - 300.0; Pcrce111 Solids W•W-.r;r 
0-0il 

Relinquished By/Rewovcd From Datc/TinlC Date/Time 
-1 S, 1 , A•Ai, Received By/Stored In 

\ \0 \o~ OS-°"'"'Solid, 

t \ ,r . .. - OL•°"""~-• 
Rciinquishcd Dy1Rc1ro11<:d l'rom Dot<ITimc Received BylSto"'d In Dote/TinlC f<,'? e-·· i ,,,..'7~ T•Tiai~ 

Wl•Wipr 
.. b 'v✓ L•L<.W 

Relinquished OylRe1110,·cd l'rom Dolc!Timc 
,~\~ - v-vqcuMM 

Rccei,-cd By/Stored In Dale/Time /6,oc~ Bl~?'J..-D A 
X-OUlcr 

;: I) ·-
Relinquished Dy/Removed Frorn O;,tcfTime Recei\'cd By/Stored In DalC/Timc 

LABORATORY Received Dy Ti1le D01e/Ti111C 
SECTION 

:~SAMPLE Di•~I Method 
OSITlON 

DispolCCI By D•te/Timc 

BH - E·011 08/29/2005 



I 
1--' .. 

Waffiington Closure Hanford 
,II cc tor 
I .. COl.l.OM 

·oic~t l)csi!!11:11ioi1 

CHAIN OF° CUSTODY/SAMPLE ANALYSIS REQUEST 
Como:111,· C:ontnct 

.101\N KUSSNER 

S1111111lin~ Locntion 

Tclcnhonc No. 
37S-46SS 

Proiect Coonlimllor 
KESSNC:R, JII 

,,. . -'i J"' ., z._ ....... . ') / 

RC-051-9 

Price Code 8L 

I 00 & JOO Arc.i ( '11mpo11cnl nr th.: RCll R,\ - l11cn:111c111~1 !'iii UplQml Bnck Ii IJ Elevaled-1 OO-r-2 
SAF:'oio. 
RC-051 

Air Quality 

C Chest No. 

hinocid To 
CH::?Ml-111 .l. 

!'OSSIHI.T:: SAl\11'l.r. 11,\Z/\IU>.SIIH:MAIH,.S 

'>ote11ti11//y lttulin11rtin•. 

5pcci:tl lfandling :ind/01· Storage 

\'ONE 

l'icld Lo!!hook No. 
l!L-1.596 

Offsilc Proocrt,· No. 
A06015I 

Prcsc1'\-:ition 

Type of Container 

i\o. of Containcr(s) 

Volume 

I 

:-lone 

G.'P 

I 

IOflO: 

Sec i\ent(I) in 
Spec;.,t 

COA 
BESRAS6S:?Q 

S::,nc 

P,'G 

I 

'-to<:.<-:5 
-

Soil r1:-1nt 
To.'l:icil>· 

i\lcthod ofShinmcnl 

Bill of LAdin2/Air 13ill No. 

Si\i\·l l'Lr. A1'-Al. YSIS 
IUINClious. ASTM Glq6J: 

SLJil Nc,nacodt 
T<»."lcic)• 

ASTM £2172 

Sample Nn. Malrix • Sample Dote Sample Time ;.•::, ~·,.1 . 

_1o_o_T_e _______ +-1 ___ s_o_1_L __ _,__L I _/..tilE5 

CHAIN C)f.' rOSSESSI0,'1 

clinquishcc.\ lly/Rcnuvc.:I.J Fn.,m 

dinquialicd IJy.'Rc-nawcJ Frum 

:..A l30ltA TOllV 
SH:T1cl,1'\ 

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

1"'1.:rrlmo: 

Dah.·tl'in'K:' 

ll:il1.·!"ri1nc 

nau:-'l'imc 

Sign/Print Names SPECUL INSTRUCTIONS 

(m•~-.:d;y;;.•SIOre:J~ D01cr/J• r/; . . , . . .. · •. 
I .,. ; , /. ·· .. l lrVJ/j' J"f YI /1 : 

1
.
1
. '/'.,--I.,~ Porudc Size I Drys,.,..,, - D-412: Mo1s1urc Con1c111_ - 01216: I OC • 9060: ~H (Soll) - ')O~, . 

~ ,1 v1 ..v ,// ,/,l/ ,/ l/./l_/ .:,/£.,I t<l1rogc 11 by Kjcld•hl. )51.1; An11110111•- 3S0.l: IC- A111ons • )00.0: Pcrcc111 S.,hd• 

Rccciv,S-11 Oy.'Slu~d In Doihtrimc ' /1 :l · / _ . _ . _ 
'f;,o-~

7 
n - ~1 s '-/~ - ,::. .3 

Da1c.-Tintc 

Rccei\'cd lly.'Storcd In O;itc.'Timc 

llc,:ch·c<I B)''Slured In Datt1Tin1e 

Rccci,-.:d ByfSlclrcd In D.1tc.'"Timc 

'fill'° 

Di~poscd Or 

Onln Turn:iround 

45 Days 

. . --. -:..-:.· · 

Mnuix • 
s-s-, 
.t~•Sa:tl .. tnl 
$0-$.lil 
SJ•Sh1t1,c 
W•\V:,tn 

o-oa 

OS•Dui,• Solib 
Ot.-Onaint.lqlii.li 
T•Ti,,ut 
\\'l•~'irc 

L•'--li.-' 
\o"...,V<~°'" 
X•01liln 



E z_g '1 l 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-20 j P•gc l o( l 

Colic~· Comnanv Contact Tc:lcohonc No. Project Coordin11tor 
Price Code: SL Ootn Turnnround L. CPU.OM JOAN KESSNER 37S-4688 KESSNER,JH 

Proic:ct Ocsi1matio11 Snmolin2 Locntion SAF No. Air Quality 45 Days 
I 00 & 300 Arca Cl'rnponcnl 1>f lhc RC"llRA - lncn:m,ml.lll So Rip:irian Low-Sile#l0 Downriver 100·0 RC-OSI 

Ice Chest Nu. Field Lo2book No. I COA Method ofShi11n1cnt 
EL-1596 BESRAS6520 

Shinned To Offsitc Proocrty No. Bill of Ladin2lt\ir Bill No. 
CH2MIIIL.I. A0601.51 . . . -·. . . . . - . - .. 

J>OSSIBI.E SAMJ>LF. l·IAZARDS/REMARKS 

NONG 
Preservation 

~oni: N"11.c 

Type of Container 
GIP P:G 

Spc~ial Handling anti/or Storage 

NON£ No. of Container(s) 
I 1 

. 
Volume 

1000, 4000g 

Sec ••m(I) In Soil Pl.int 
Spccol T!o>,;ici1y 

SAMPLE ANALYSIS 
ln11nxrioN. ASTM E196J: ., Soil ~-~,ode 

i~-; Toxic ity 

,.i' ,v-i ASTM E!l7~ 

-t-' 

Sample No. Mll(ri,; • Sample Date S,ample Time ,;._f•_ .... ,,:.::.-; rl;r::1;~:-~ ·-~::)-::~_. :~::}~~ ~ ~·;~=.:~~-.:~~ it~.}·~-~Ii~? .~:' :';f.~-·/::. ~-..; . : 
•·::. .. , . ..... : ~- (~?t{~::_.::~t~~ ·•. "· 

·- ·:":::. . :-.: -. . 

J1CLJS SOIL I~ ~z.:~ -v S •r,i_, ,. 
\ l --1 IV'> I ' /I.~ . i'? 

CHAIN OF rOSSESSION } Ii , ~ Sii:o/Print Names SPECIAL INSTRUCTIONS Matrix• 

l~t"Q"isl>Cd n~,...,~Fro'1:..t"tL.•"\lllll,idrimc_lV,:_~7) R.~~-~~Slorcd h_i., Da1elTi111c This ch•in orcuslOdy ror:n docun1cn1s ~,c cra111rcr of bulk field collcc1ed soi~ to 1hc: CH!M Hill S•Soil 

'Q., ~ .. r,.,, . ~,:..e~ r 1\- Z$ ·c.:• ~ , · _'£,.,-41 d"i: L.,Pw //'.).,Y-J) /(__,,-.).;. ,,....Cof"'allra h,bol"IILO,Y C'br i,u:rcn,cn&al pRpan1lion ,md •liqlkl1i11¥, S!•So111•011 

SO-Srtli4 
RclinqofshcJ Oy/Rc-11-oved J!'ro:11 • Oai«tl'Timc Received B}fSID<N In Daie/l'itnc: (I) P•niclc Size (Dry Sieve)- 0422: Moisture Contcnl - 02!1&: TOC • ?060: pH (Soil)· 9045: Sl•SIIIIIJC' 

i--:i1roge11 by Kjcldahl - )51.2: Anvnoni• - )50..l: IC Anions - JOO.O: Percent Solid< W•Willlff 
O•Otl 

Rclin~uisl,cJ OyiM.cn,n~·cd fro1n 0..tcfl'inic Rct1'i,·ed ByiSlorod In Datcrrinic A•.~if 
DS-DtllM S.Nf1 

o <s Dl..•Dr11m Liquill1 

l.)~1c/Ti111e /~' b C~-C,.•7 Z-ei - 6 / !;,-i/ ,). - T•Tlla~ 
Rcli11qui,heu ll)"'Rcu..,,'Cd From · Received BylS10n:d In Da1c/Ti111e - \\'l•\\' i,.-

L•Li'q•i• 
\ ' •V(VC'I.Jll joe 

Relinquished 8y/Ro11'D\'Cd fmm D:a.lC/Ti111e Rccciv.:d By/Stored I• D.a1c;Time X•O.hcr 

Rcli11<1uishcd ll)·iR<:n"D\'Cd l'mn1 0;11crrimc Rctcivcd 8)'/Storcd ht Da1c/Time 

LADORA TORY Received By Tille 0:alc/Tiiuc 

SECTION 

FINV\\:diAll'I l'LE Dc<J>""'I Mc1hod Disposed By Oatei'Timc 

D!'W,ITl~N 

BHI-Etro :!./29/2005) 



Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 I Pa~..: ! ol l 

IColkclor Co1DDanv Contact Tclcohouc No. Pl'oicct Coordinator 
Pncc Code SL D:.1ta Turnarnund 

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

Proiccl Ocsil!mttion Samolina Location SAFNo. Air Quality C 45 Days 
I 00 & 300 Arc~ Component of the RCBRA • lncrcmcnlal So 100-K RIPARIAN #5 RC-OSI 

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

Sbinncd To Ofl!iitc Prooerlv No. 
/I0bO3S'O 

Dill of Ladlna/Alr Bill No. 
CH2MHILL ~~R.~ l"1f. ""t> ----- ··------... --~----- - ------ .. - - ------ . --

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONH N<lnc N,..,. 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Slorni;e 
I I 

Us,: pag,: 3fur 11rigi11(1/ m(lfi:ri(I/ W Con•(ll/i.rjiir MIS pupmnticm mid No. of Container(s) 
a/iq11rJ1i11g, page I for radi1>a11a/_ilti1·al frcwlimu· w £bar/i11,:, .r. pag,: 2 
for c-/1,:mi,•a/ (111alyri1 ·al fr(ll'(imu u, Un11l'ill'!. Volume 

10001: 4000g 

SH lu:n1 ( I) l,1 Soil Plaut 
Spo<ial T,1,.i..:hy 

SAMPLE ANALYSIS 
lrutnx:1;.ms.. ASTMEl96l: 

s,,il Ncm:m-.Jc 
Tc,:i1.ii.-itv 

ASTM e.iu2 

s~m11lc No. Ma1ri~ • Sample Date Sample Time 
... 

V .. ' 
: . .. 

J11JB8 SOIL ~.;;--2.•,·· cc.- flt-: cc ~ , 
i, ... --

CHAIN OF POSSESSION Sign/Priut Nnmes SPECIAL INSTRUCTIONS Matrix• 

RctinquiJhc:d Dy/Removed r-n:m, Dnle/Ti111C lleeoiffd e,'61mood 111 0..IC/Timc The.., m:uks indicoic lh:u unlcu lined out. au•IJIIC• 10 bo: included "·ilh S1ro11ti11n1-89.90 •• Tol•I Sr li4~• 

E: \ I -z.. (4-., b -~ +t, .<l\ -r ~::> p.;:_,, . /4 i-t 2... $...,.\ i{; {; ~·J :,nali~is (raction. SbJ..\l&llllffll 

"- These maria hldicatc lh•t 1his is a non-an:ilysis used to prcporly ron,.,1 COC forn, ,io-,s.,,IW' 

Rczruisltcd Byiz•rvli..-""' __ ,?•lcfl'irt>:_i,-22.. ~:, v;u 2cftW/Y'/J Jf °;;1/J/V1
~ ;;.;b 

/~ontACI Joan Kessner for any qucs1io11s. Sl• Sl!A!fc 

7 {__( "'· ( 1 fiA 7-(./' {IL. J / ,, ,<?} 
W•W-:n 

\ Pilrticlc Size (Dry Sieve) • 042'.!: Moisture Co111cn1 · D'.!216: TOC • 9060: pH (Soil)· 9045: 
OsO•l 

< ~qui-9l"_~en1ovcd r-rcm ' 0 D:itcfl'ime Rccei ' Dy/Stored In Oatefrimc / /.:.J •\•.4 1r 
.., itrogcn by Kjcldahl • 3:11 .~ Amn1011ia. 350.~: IC Anions• .)()().0: Percent Solids O.S•Olu:u S.lftJ,. 

9fl:l 01..-0N1ft Lr.p•JI 

R~fhccJ Dy/Removed r-rom D:11e/l'i11~ f 13,'·Vi - 0/ . S,..u ... z T::.Tu,w 

Received By/Stored In Date/Time \\'l::.W..-,ir 

lTl~W 
,-.v .. ,.,w:t1"" 

Reli,;quishcd l3y/Rcmovcli From O;,tetrinic Received Dy/Stored In D:ucrTimc X•Otlld 

'B\LJ A '!.,.';>1 ~f'll 
Rclinq,1ishi:d Uy/Rcn10\<Cd From Oo1lc/Tim:! Received Dy/Scored In D•tc/Timc 

LABORATORY Rc.:civc<I lly Title Oati:/Ti1ne 

SE<rTIO~ 

FINAb-6AMPLE Dispo.1:11 Met hod D1,poscd By Dat~/Tim< 

DISI.t@tSITION , .. 
BHI-E6011 (08/29/2005) 



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

'":ollcclor 
STANKOVICH, M. 

ComDanv Cont.let 
JOAN KESSNER 

Tcleuhonc No. 
375-4688 

Proiect Coordlnator 
KESSNER,JH Price Code 8L 

Air Quality 0 

Data Turnaround 

Proicct Desi211at1011 Samoline I.ocalion 
100-K RIPARIAN #4 

SAFNo. 
RC-051 

45 Days 
I 00 & 300 Arca Component or the RC BRA - lncremenL,I So 

Ice Chest No. Field Lo11.book No. 
EL-1596 

Shiooed To -Oftslte Prooertv No. 

I COA 
BESRAS6520 

, 

Method of Shioment 
GROUND TRANSPORT 

Bill of Ladiw!/Air Bill No. 

-· 
CH2MHILL A060tSI 

---------- ---- ---- ···--------~--,------ ------r-- ---,,---- -,----~--_._-...-- - - ,- ------~ ----~----,----------1 
POSSIDLE SAMPLE HAZARDS/REMARKS 

NONE. 

Special Handling and/or Storage 
Uu page 3 for origi11al material lo Corvalli.ff,>r MIS prt!paratio11 a11d 
nliq11nti11g, pngi: I f,,r radioa,w/y1iralfrar1imu 1n Ebuli11t, cl pagt 2 
for d1;:mfrnl a11nly1irnl frurti1>1Lr m liwwille. 

SAMPLE ANALYSIS 

Prcsen,atlon 

Type of Container 

No. of Container(s) 

Volume 

Nunc: 

GIP 

I 

1000, 

Suium (l)in 
Spodol 

lfdlNClions. 

Nunc 

PIO 

I 

'4000& 

SoilPl11111 
To.tJ.:;.y 

ASTME1963: 
SuUNc-odo 

Tcwcily 
ASTl,,I Eltn 

. 

.. . -. ~ ~ ·. Sample No. Matrix• Sample Date SnmplcTimc 1_,_ • 
: .. · ~-- .. . . · .. -.. . . -··. ·• •. •·; . · . • .. .-:.;l .. . ~--.: . 

J11JB7 SOIL 3-lt.,--o G.> 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
t--R_T:::_li'.j--i;-~-d-B_\_/R_:>,•-i;f_"!_t_d_r-_"',._on-.),-\---r---_;-~-•-~-cm ___ ,-•,me-,,------,--~--:e- ;U.,""e"'-d-8 ~-,rl&le,--,-,.-,d-1•-,-,.-•• --,l--.- Oare7Tiii-a -_-,me--~---1 ~n~ =:~~,'.ndica\C tl>:K unless lined 0111. .i nalytcs lo be ircl11dcd with Strontium-&9,90 •· To1ol Sr 

'- ' 1)..1\ bot-· • - A- lllcsc mArks indicoie 11m lhis is a non-llnolysis u.scd 10 properly roonn1 COC fom, 
R~ly,,..ishcd 77·."'..,;7(---~• F>j'>~" - O:il:,fl"ime 3 ·~ 21--.:• ~~•i~d_BJ/S~~ctJn/. , __ , _ O~~ ,j Con1.1ecJoan Kessner for ony qucstior1s. 

,'"'f~U::::•~,.,~'.::.t IL!M~J / , ··.:..l..•---'14~4-l-41~•4. .1{..:-!f /1/;:::,Y-...,~_!_1.!..r .!..: .;,3~<.:::" ll..1/~\dl~'/4//J~~ut,i.tL . ..21·-m..~~L/2~','/'# .IZ/!, a.t./J!J/'.!!fl.:::....:.-- :.:.j/#.:Z..c....::..:,71'...: ,-O:.t.il;~.:;i•:f~~ 
r- ,t_, ,l ' .., .,_,f-, (I) Paitic:Je Size {Dry Sieve). ~22: Moisture Content· D2216; TOC • 9060: pH (Soil) · 904S; 
Rclinqu15ht.d By/Re,noved From ~i~.-. •me Rccciv,{4 By/S1ored In 'ONe/Timc Nitrogen by Kjeldahl . 351 .l , Ammonia . 350.3: IC Anions - JOO.a: Percent Solids 

Relinquished By/Removed F<orn 

Relinquished By/Removed From 

Relinquished By/Removed From 

I.ADORA TORY Received n y 

SECTION 

FINA~AMPLE Disposal Mclhod 
DIS~ITION 

'-'' 
BHI-EEf-011 (08/29/2005) 

o,uc/Timc 

o.,ce/Tin.: 

O~10/Timc 

Received By/StDn:d it, Dace/Time 

Received By/Ston:d In Date/Time 

Received 8y/S1ored In Da1c/Tlmc 

litlc ' °'1tc/Tin,e 

DispOJed By 0.11.e/Timc 

. ;:_ -~' 
.. : .. 

Sdnl 
s~
so.s.•w 
SJoSlud" 
'-'z W-
O=Chl 
A-.w 
OS•DnainSdMla 

Dl.oDNml.U\""" 
T• Tn.w 
Wl =-Wirc 
i..,.u..,.i 

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



·--
Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-96 j l'.ltc l or l 

Collector Comoam• Contact Tclcohonc No. P1·oicc1 Coordinator 
l'ric:c Code SL D,1tn Tun1.iround 

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

Proiccl Dcshmnlion Sn1noline Location SAFNo. Air Quality D 45 Days 
l00 .~ ~00 Ami Componcnl oflhc RCURA - lncrt:m~nrnl So 100-H RIPARIAN #8 RC,051 

Ice Ches! l'lo. Field Lo!!book No. I COA Method or Shiumcnt 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shiuncd To Offsilc Pro1>crlY No. llill of Ladinl!/Air Uill No. 
C'H2MHILL A060151 SEEOSPC ·- --- ·-·· -----· - - -- ---- •-.--·--- -- --·· -------- -- ..- ----- --------

POSSIIlLE SAMPLE IIAZARDS/REMARKS 

NONE N1.inc i':Ont' 

Prcscn·ation 

Type or Container 
GIP PIG 

Special Handling and/or Storage 
No. or Conlaincr(s) 

I l 
(Js1· JICl.~r .>Jiu "risiual material Jo Con•t1/lisf,11· MIS f'l't'para1iu11 a11d 
aliq1101i11s. {'a~<' J ji,r mdina11aly1iral.fractio11s w f.'berli11e. & pasr 2 
ji,r , ·l1t·111h 11( c,n(I/_Wit't,/ fra1 ·1,·,~11.,· tu Li1111n'lh·. Volume 

1000, ,1()00t 

S"hc;1n(IJ in SoilPl::1i1u 
Srn·od T~•Ki.:h)' 

Si\ MPLE ANAL \'SIS 
lrurn1,1~ns.. ASTM E196J: 

Soil tr:c1fl;lh1J.: 

Tusia:ity 
ASTM l:.217i 

SJmpk No. Mauix • Sample Date Sample Time 

J11JH5 SOIL 2> ·-l9; -- c· G-· [(,;, '·. L ·C I I 

CHAIN OF l'OSSE/;SION Sign/Prhll Names SPECIAL INSTRUCTIONS 
R~~oquishc~ By/R~nlQ\'1:J F,-_om D:m,/Timc Rccc,,-.,d r•I.S1ojd In . , . l Datc/Thnc •• " Tl,csc marl:~ indic~1c that unltu lircd O\JC. :111.11)'~5 lo l>c iocludcd \l"i'21 Scron1iu1n-8'.>,90 •• ·rot.ti Sr 

(::: I \ -;, rt / . . ,( t·~·, fl-.\ ·--i"".:(_ i':> ~ i_' I•-, 

Rclii)quishc.{13)"~,o,·cd From Da1c/Ti11i: I\ ; ~ 
C/.\1..1.,. -t.:. 7 J; .{ 7::_\,, \ ~--2<1 -(.'(.,: 

Rcli1Kjuishcd 0)'/Rcn,o\'cd 'r-rom . ' 
Rclinquish&:d lly/Rcmo\'Cd from 

Rcli11q\lishcd fiy1Rrn'IO\'Cc1 From 

ltc linqui.<hcd 0 )'lltcn10,"Cd Fmm 

I.AilORATORY ltccch·cd lly 
SECTION 

FIN.t.l. SAMPLE Dispos.11 Mc1hod 
Dttt'OSITION 

I I 

BHl=1:£-011 {08/2912005) 
I 

/ D,11dTi,111: 

Oah:ffin\! 

Dac\!frin~ 

lrJlcfl'in>: 

L A . .. I\.\ \ --\ ,; \ ~-.. -✓~-··· ···/ nn,,lysi• fr,1,:tion. 

Rt:.,,J By~ ~n;( tl/1_/;tn½.J/) 
"- These nl;u-ks indii:ntc 1.h:1t 1his ls :t non•;u1:1l)·1i1 uscd co f>ropcrly fonni\l COC rum\. 
Colll:14.:l Jo.in Kessner for ~11)' qursUons. 

.tlh,,1 l",v.JI./ :t.1_./Y, . './ ..,1 ) ft, 
(I) P:irticlc Site (Dry Sic,·c) - D4n; Moislun: Conu:nl · m:!16; TOC • 9060: t>ll l,~uil) · '}(J4~ ; • .r / "'- / 1'°>1c/Timc ·11!J< Rcc.:ovcd.BylSUm:d Jn DNitrogcn by Kjcld:illl. ~51 .l; Ammo,ua. J50.3: IC Anions• ~00.0; P<rcc111 Solids , · 

Re.,;ti,•c:CI Dy/Stor~d Ju D;uc/Timc ;: i-1J ..;,·. 10, ,l 

~ ~ 3 
R~cci"<d By/Stored Jn D:1tC"/Tirnt 

Rc<ci,-.:d By/Slorcd In Date/Time 

Tit~ l)nlcffinll! 

Disposed By Dat<ffin.., 

.. --··· -· --· 

Maufa • 

X=S-•I 
$E.i..'°-Jm~III 

~S.,kl 

Sl• StruJ,:~ 
\\' • W:•.:1 
0.0.1 

1\sAir 

O.S•Un,in ~,1..,\. 

J>1 .- l1' 1.m11."'l".I, 
T•Ti.,u.1 
" "l• \\', l'C' 

l.z.l.1~••11 
Va V~ ri.....,.•• 
S•Olll<'t 

I 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 I l".1gc 1 of l 

Collector 
STANKOVICH, M. 

Comoanv Contact 
JOAN !<ESSNER 

Tclcohonc No. 
375-4688 

Protect Coordin.ator 
KESSNER, JH Price Code SL 

Air Quality 0 

Dat:l Turnaround 

J:>roicct Dcsienation Samolina Location 
UPPER RIPARIAN #12 

SAFNo. 
RC-051 

45 Days 
100 &. 300 Area Component of the RCBRA. lncrcmcn1:1I So 

Ice Chest No. Field Loebook No. 
EL-1596 I COA 

BESRAS6520 
McU1od of Sbiomcnt 

GROUND TRANSPORT 

Shioocd To Ofhitc Proocrtv No. Bill of Ladinl!/Air Bill No. 
i----_C_H_2_M_H_I_L_L _________________ .___A_06~0_1_5_1 ______ .-----.-----.--------.--..___S~EE_O_S_PC_---.---·--,--- - - ~ ---.------~----

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 
Cht! past J for urigi11al marcrial ro Cun•allisfur MIS prepamtio11 a11d 
aliq11uti11g, page J for radioa11a/y1ira/frat'lio11s ro Eberli11t, & page 2 
fur t"/11:mi,·al c111a/_1·1ical frartit111~- ,,, lium•illtt. 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J11JH8 SOIL 

Preservation 

Type of Container 

No. of Containcr(s) 

Volume 

Samplc1imc 

None 

GIP 

l 

1000, 

Sec i1cn1 (ll ill 
Spa:iol 

IDIIN4:lilJU.. 

None 

PIG 

I 

-4000g 

Soil PIUK 
Tuxici17 

ASTMEl963; 
Soa Ncn»w<lc 

TaJicity 
ASTME2l7l 

·:.··· 

CHAIN OF POSSESSION Sign/Prlnt Names SPECIAL INSTRUCTIONS 
t-R-e-linq_u_is_h<_·d--B-y_/R_c_mo_T_v_ci:d-Fro_m__;..;;.;. __ D_•1-~-,n-,c----,,--Re-•y,o_.:;·:¥Cd=l~:..BJ'A:..:.:~:..-;,;.;;.dll;.:Tn= _,,::....-

1

;+--,,-
1
-,-0-~-,-e/'T-ime------1 These nwJ.s indicalC lhal unless lined out. analy1es 10 be included wich Stromium-89,<)() - Total Sr 

C. '[ \ Z..Gl.l-,0 (n I',\\--{.. ?1:)e-r--· L j t,-t.c.. ·-l -~ llll:l.lysisfraction. 
r=-..t...:...::==:l;...~L-..1..-Jo'--.i:..;;=~*,..::....:..---1~-~_:_-==:.._-.L....l!..!...:..!._:: ______ :,==-,.l..··---1 A_ These rrnrks indicate llla1 lhis is a 0011-anAlysis used 10 prop,:11y romu1 COC' fonn. 
~ljiflui,~d l}.YIJ.cmo'll'Cd !!2m Dau:mme / () .' 3c_, Rccch•cd BylS,toccd In D:11.rTime Con1•cl loon Kenner for any qurnions. 

TV /,l/71.P'tf t'i.r I c./'y>._h 1.-r ·- 4 ·-O 0 N"t-" . 
Rcliilciwshcd Dy/Remo~ F~, • D:llc/li 17t-, ~ , ,1 'b IC/Tl 1 //I · ~l (l) Punlcle Size (Dry Sieve) • 0422: Moisture Con1en1 • D:?.216; TOC • 9060; 111-1 (Soil)• 9045: 

,me , }l'/_.)~ Jl~S, ~ j ,_ 1/.- ,.,., r,./,; i ?.Z:"!o/,,it /1-·-' -'Nitrogen by Kjeldahl -151 .2; Ammoru~. 3.S0.3; IC Anions -300.0;-"-"t-&olids . i _ 
./.Lig, " l-t- I 11...ll i/ nf.' v-//'-f ft,v,1 " ~ ....,i.. 

tR~c~lin_q_u~i,~hc-d~D~y~IRc=-mo-v-cd-=F,-o-m--- - =o-a1-c/Ti=-,mc-----t-'R~ccc"'-=ifj,~d~B~y~~~,=orc~d1n~n~-~..µ,.::::_.!!..~.jl.:..r-o-a~,(c~cm..:f..:,inci.::.. ___ --I ~-

Relinquished Dy/RemoYed From 

Relinqui,hcd Dy/Removed From 

LABORATORY Received By 
SECTION 

I FINAL SAMPLE Disposal Melllod 
;. DISPOSITION 

'fBHl·EE-011 (08/29/2005) 

Da1c/Tlll1C Received By/Stoted ln 

Received By~torcd In 

DaldTintc 

Dile/Time 

Title ~ldTi1nc 

DispoM:d By Da1c/l"imc 

-~ I 

Matrix• 

s .. s.,1 
S&Sallmrail 
so-s.,w 
Sl..$1-,.. 
w.w--,, 
o-o;, 
A• .4ir 
DS•DNmS.11.k. 
oi..o.u.,~ 
T.::T,uw 
WJ• Wipc 

UIU""1" 
Y• Vcp-1-.11 
x• ou,cr 

7 

I 
I 

- - ------



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 I P•J:c l of l 

Collector . L... -~G,f.;( IC.>--"". .;,.-z r,. ob Companv Contact Tcleohone No. Proicct Coordinator 
Price Code SL Data Turn1uound ..... ,. JOAN KESSNER 375-4688 KESSNER,JH 

Proicct Dcslenalion Samolint Location SAFNo. Air Quality [J 45 Days 
I 00 & 300 Arc~ Componen1 of the RC BRA• Incremental So 100-P RIPARIAN #7 RC-051 

Ice Cllcst No. Field Loebook No. I COA Method of Shlomcnt 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shipped To Offsite Prooertv No. Bill of Ladint?/ Air Bill No. 
CH2MHILL A060ISI SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Preservation 
None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Ust! pagt' 3.for origi11a/ material tu Corvallis fur MIS pr<'parario,1 a11d No. of Contalncr(s) 
I I 

aliq11nti11g. pagt' I fi>r radioa11aly1i,·al /l'artio,u to Ebt"rl iue, & page 2 
fur r/1c,111h-al aualyric-al fmr1irm.1· "' Llmwillt!. Volume 

1000g 4000c 

Sec itc1u (I) ii, S..,il Plllnl 
Spcci>I Toxi<ily 

SAMPLE ANALYSIS 
h\lilN1.·dons. ASTME196l; 

s.,a Nc,ll:llode 
TtuUcit)· 

ASTME2172 

s~mple No. Mnuix • Sample Date Sample Time . -~: :': . . , . :·!: ··· . . ·. 
. · --· ... -··• .... -·•. ·· .• .. ·• 

J11JH4 SOIL lj . 2. . ... . <.) ( ,,, /'1 ·. c C· \ I --z 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mauix • 

RclinquisJ,cd lly/Rcmovcd From D:11c/Tirrc Rz;•1+/S2~ \-\ .. : \ Da1cmmc -:) · 'These marks indicaw: lh.a1 unlcu lined out. •nalytcs 10 be included with S1ron1i11m•R9.90 •· Tol•I Sr 
S•J.• 1 

& I \ ·z_c,t..t..:>< h, k -, €).)~ 1.c.[" l - . analysis rr:1c1ion. ~~111 ...... -
0:11u'ri1\ic JO .' :>C.' 

"- 1ncsc marks indic~tc tll:111his is• non-:1n:1lysis used 10 property fonrul COC forni S0•$1 ... 

R~tll,uishc~ BytMvcd ~ Received By/Slorcd In Da1cmmc Coni:ic:1 J 01111 Kessner for :iny qucs1ions. Sb,Jl~p 

Laf!..~ .. iU ,, ,. .-"_,, '-, -'-f. ··Cl-:- W • Wrw1 ., .. ~ I .· _-Q)-Purticlc Size (Dry Sieve)- D4l2; Moisture Con1cnt · 02216; TOC · 9060; pH !Soil) · 9045; 
0-011 

Rcli~ishcd By/Rcmovcd'From I I 0.11cfl"irrc ~{cdOP.~4< .. _,. .. ,, -· ,D7-~trimc / / :. 
A•A1r 

'N"itrogcn by Kjcldahl • 3S l.2; Ammonia - JSO.J ; IC Anions· 300.0;~cnt Solids £ "'f '1--3 <-'S:. OS• OrumSt.-..1 
· / .- ~ ,· /t'./,tl//(.//J 4- ½''-//l·.:✓' Of.-Druml..Kf,I 

Relinquished By/Removed Frolll Oaw:trinic Rccci~ BylS10red in Oa1e/'fimc T• Tu .uc 
Wt• Wrrc-

; .. · 
LaLh\llkl 

Relinquished By/Removed From 0.11:fTinic Rcl:civcd By/Stored In 
\ 'a Vc&culn,.1 

Datcnimc X•Olhcf 

Relinquished lly/Removcd Fron, n ~1cmn,c Ra:eived By/Stored In Da1etrimc 

LABORATORY Rl'CICivcd ny Title O.,tcmme 
SECTION 

J FINAL SAMPLE Oispos~I MeU>Ud Disposed lly Date/fin.: 
V. DISPOSITION 

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



• • 
CH2MHll1 

Applled Sciences Laboralory 

2300 ml Wohut Blvd 

Cavolh.OA 

CH2MHILL 
Applied Sc/onces ubonlory 

May 8, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. F1471 S'f\ ~ 9-..C·-Os \ 

Dear Emmett Richards: 

9733(}3538 

P.0 . Box428 

COIV~OA 

97339-0428 

Tel 541 .752.4271 

Fax 541 .752JYZ16 

On April 04, 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. Fl471 

Sample ID 
F147101 

Client Sample ID 
JI 1JH4 

Date 
Collected 
04/03/2006 

Time 
Collected 

19:00 

-2-
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···:-. 

'.-..ii:.il tC:}'J2 ~'VU 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 quantitation 
limit. 

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

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit 

. of qu~ntitation neeessary to accurately and preeisely measure the analyte in the sample. 

· · ·. N The al)alysis indicates the presence of an analyte for which there is presumptive evidence 
to make a ''.tentative identification''. 

NJ The analysis indicates the presenee of an anal yte that has been "tentatively identified" 
and the ass_ociated 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 n-ret quality eontrol criteria. The presenee or absence of the analyte cannot 

be verified. . 

Inorganic CLP and CLP Like Data Qualifiers 

· tJ 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 aetual 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\Cl.P Data Qualilicrs.doc -4-



AMMONIA 
METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: --=E=P-=-A::...a3=5:...::0=.3._ ______ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: _F_14-7-=-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. 

ill. Sampling Equipment 
None. 

IV. Documentation Exceptions: 
None 

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

. 

Reported by: ~ JA lt-4 lc.-i('.,i._ Date:_ ...... Lf_-_Z_7_-_0_~_· _ 

Reviewedby.~+ ,d ~ Date: _ __.-1.,#-/2=z.:-~+,/2-=-c .... h,__ __ _ 

-6-



SAMPLE DATA 
SUMMARY 
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CA$ No. 

7664-41-7 

SDG No.: F1471 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Arrrnonia-N 

ETO&o,21-l, ,s, -nn1-w 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

1. 04 3.91 1.93 

FORM I GEN CHEM 

Field Sample ID: 

JllJH4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl47101 

Date Received: 04/04/06 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 0.5164 G E350.3 

Date 
Analyzed 

04/05/06 

-8-



CAS No. 

7664-41-7 

SOO No.: F1471 

Matrix: SOIL 

t Moisture: 0 

Analyte 

Ammonia-N 

Jl'l'060,27-l9: S9-Pl471 - N 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.534 2 . 00 1.03 

FORM I GEN CHEM 

Field Sample ID: 

SBl-0405 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0405 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E350.3 

Date 
Analyzed 

04/05/06 

-9-



QC DATA 
SUMMARY 
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2- WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1471 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 040506NH3 

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

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

Ammonia-N O. l.O 160 1.0 103 10.0 51.0 100 - 8.2 

Comments: 

t,'060427-19 , 59-P1471-W FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1471 

Analysis Method: E350.3 

Instrument Name: · NoNE 

Initial Calibration ID: 040506NH3 

Analyte 

Ammonia-N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 04/05/06 1500 

Concentration _Units: mg/L 

Curve 

Type r Q 

LNR 0.9994 

ET060'27-19 : S9 - P1471-W 
FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1471 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration I D: 040506NH3 

Analyte 

Arnmonia- N 

. . 

Comments: 

BT060427-1' , 59-Pl47l-W 

Lab Name : CH2M HILL/LAB/CVO 

Second Source ID:ICV-0405 

Concentration Units:mg/L 

Expected Found %D 

10 9 . 93 -0.7 

FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1471 

Analysis Method: E350.3 

Instrument Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 040506NH3 

Concentration Uni ts: mg/L 

Initial Calibration ID: 040506NH3 

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

Analyte Expected Found %0 Q Expected Found %0 Q Expected 

Amnonia-N 1 1.06 5.8 10 9.03 -9.7 10 

Comments: 

ET060427-1' : 59-P1471-W FORM II-A GEN CHEM 

Found %0 Q 

8.73 -12.7 



09 

16 

3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl471 

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: 

CLIENT LAB DATE TIME 
SAMPLE ID SAMPLE ID ANALYZED ANALYZED 

BS1S0405 BS1S0405 04/05/06 1559 
JllJH4 Fl47101 04/05/06 1624 

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

ETD60427•l9 : 59·P1'71-W FORM III GEN CHEM E3 SO . 3 

- 15-

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



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1471 

Analysis Method: E350.3 

Initial cal ID: 040506NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Arnmonia-N 

* Values outside of QC limits 

Comments: 

£'1'060127 - 19 159-Fl47l-W 

Expected 

200 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0405 

Date Analyzed: 04/05/06 

Time Analyzed: 1559 

Concentration Units:~ 

QC Limits 
Found tR tR 

199 99.3 75-125 

FORM VII GEN CHEM 

Q 

E3so-:-} 6-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No . : ill2! 

Analysis Method : E350.3 

Ins trurnen t : NONE 

Analytical Lot ID : 040506NH3 

01 

01 

02 

03 

05 

06 

07 

09 

10 

16 

22 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2 - 0405 

ICV-0405 

BS1S0405 

SBl- 0405 

JllJH4 

CV3-0405 

COMMENTS : 

BT060'27-19 : 59-1'1'71-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl - 0405 

CV2 - 0405 

ICV-0405 

BS1S0405 

SBl-0405 

F147101 

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 1624 

04/05/06 1650 

FORM XIV GEN CHEM 
-17-
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.CH2MHILL 
-~ Applie'1 Scknees W<lrtlo,y 

04/27/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08105/05 

ET060, 11. J9:59-FJ,1J -W 

Amt. 

-Spiked 

2 

MDL Study Report 

Replicates 

1 2 3 4 5 
2.18 1.70 1.73 l.70 l.73 

CH2M HILL 
Applied Sciences Lebortory (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: ~ 

Std. 

6 7 8 Dev. 

l.74 1.81 0.170 

MDL 
0.534 

11-l 



ANIONS BY METHOD EPA300.0A 

• 
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CASE NARRATIVE 
ANIONS 

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

Lab Name: CH2M lilI.L Applied Sciences Lab 

Batch No. : =-F..,_14..:..7:...:1,.._ ____ ______ _ 

Contract#.: ~92=0=8~42-._O-TC __________ _ 

Base/Command: =E=L=R._.C""o=n=s=ul=tt=·n=g ______ _ Prime Contractor. : ___________ _ 

I. 

II. 

Holding Times: 
All acceptance criteria were met. 

Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

III. Sampling Eguipment: 
None. 

IV. Documentation Exceptions: 
None 

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

~~ 2 ::s:ts-£. 
Reported by: ~ 7= l 

Reviewedb·v~,d~ 

Date: __ ~_/_Y-_/_0
_/ ____ _ 

Date:_5j....,./4_.,,._/2_b ____ _ 

AFCEE FORM 1-1 -20 -

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



SAMPLE DATA 
SUMMARY 
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CAS No . 

16887-00 - 6 

16984-48-8 

14797 - 55 - 8 

14797-65 - 0 

14808- 79-8 

SDG No.: Fl471 

Matrix: SOIL 

% Moisture : 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite- N 

Sulfate 

YL0605 08 - 11 , 10 - PU71 -W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL FQL Result 

0 . 0535 0.441 1.17 

0.0478 0.441 0.441 

0.0414 0.441 0 . 748 

0.0396 0.441 0 . 441 

0.0711 0.441 3.46 

FORM I GEN CHEM 

Field Sampl e ID: 

J11JH4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F147101 

Date Received: 04/04/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 5.73 G E300.0A 

u mg/kg 1 5 . 73 G E300.0A 

mg/kg 1 5 . 73 G E300.0A 

u mg/kg 1 5.73 G E300 . 0A 

mg/kg 1 5. 73 G E300 . 0A 

Date 
Analyz ed 

04/07/ 06 

04 / 07/06 

04/07 / 06 

04/07 /0 6 

04/07/06 

-22 -



GENERAL CHEMISTRY ANALYSIS DATA SHEET 

Field Sample ID: 

I SBl.-0407 I 

SDG No.: Fl471 Lab Name: CH2M HILL/LAB/CVO 

Matrix: SOIL Lab Sample ID: SBl-0407 

% Moisture: 0 Date Received: I I 

Sample Analysis Date 
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed 

16887-00-6 Chloride 0.0607 0.500 0.500 u mg/kg 1 5 G E300 . 0A 04/07/06 
16984- 48-8 Fluoride 0.0543 0.500 0.500 u mg/kg 1 5 G E300.0A 04/07/06 
14797-55- 8 Nitrate-N 0 . 0469 0 . 500 0.500 u mg/kg 1 5 G E300.0A 04/07/06 
14797- 65-0 Nitrite-N 0.0449 0.500 0.500 u mg/kg l 5 G E300.0A 04/07/06 
14808-79- 8 Sulfate 0.0806 0.500 0 . 500 u mg/kg l 5 G E300 . 0A 04/07/06 

I 

- 23-
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QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDGNo.: F1471 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration m: 300A-013006 

Std Resp Std 

Analyte 1 1 2 

Chloride 0.020 0.0032 0 . 050 

Fluoride 

Nitrate-N 0 . 020 0.0059 0.050 

Nitrite-N 0 . 020 0 . 0067 0.050 

Sulfate 0.060 0 . 0065 0.15 

Comments: 

YL060SO8 - 1O : 49-FU71-W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/L 

Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 

0.0041 0 .10 0 . 023 0.50 0 . 050 1.0 0.11 

0.10 0.0085 0.50 0.046 1 . 0 0.13 

0.012 0.10 0,067 o.so 0.14 1.0 0.32 

0.012 0.10 0.050 a.so 0 . 10 1.0 o. 25 

0 . 014 o. 30 0.059 1.5 0 . 13 3.0 0 . 27 

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 

-25-
E300 . 0A 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1471 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

Curve 
Analyte Type r Q 

Chloride LNR 0.9985 

Fluoride LNR 0.9988 

Nitrate-N LNR 0.9983 

Nitrite-N LNR 0 .9988 

Sulfate LNR 0.9991 

Comments : 

YL060501-lO , S6 • Pl'7l-W FORM II ( Part 2 ) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1471 

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 

YL060505-l0 : 32-Fl'71-W FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No,: F1471 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Lab· Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 040706Q2 

Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

CCV #1 ID:CVl-0407 CCV #2 ID:CV2-0407 CCV #3 ID:CV3-0407 

Analyte Expected Found ,o Q Expected Found to Q Expected 

Chloride 5 5.24 4.8 2.5 2.61 4.4 5 

Fluoride 5 5.46 9.2 2.5 2.64 5.5 5 

Nitrate-N 5 5.34 6.8 2.5 2.66 6 . 5 5 

Nitrite-N 5 5.05 1.0 2.5 2.42 -3.2 5 

Sulfate 15 16.5 9.7 7.5 8 . 09 7.8 15 

Comments: 

YL060505•101 ll- Pl471- lf FORM II-A GEN CHEM 

Found to Q 

5.12 2.4 

5.32 6.5 

5 .31 6.2 

5.01 O.l 

16.2 8.1 



3 - WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl471 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Field Sample ID: 

SBl-0407 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0407 

Date Analyzed : 04/07/06 

Time Analyzed: 1128 

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

16 

17 

19 

34 

BS2S0407 

BS3S0407 

BS5S0407 

JllJH4 

COMMENTS: 

CLIENT 
SAMPLE ID 

YL060505-10 , )2-PU7l-W 

LAB 
SAMPLE ID 

BS2S0407 

BS3S0407 

BS5S0407 

Fl47101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/07/06 1049 

04/07/06 1059 

04/07/06 1118 
04/07/06 1356 

E300 .0A 
-29-



7- WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SOO No. : Fl471 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix : (Soil/Water) SOIL 

InstrUil\ent: ICQ 

Analyte 

Ch],oride 
Fluoride 
Sulfate 

* Values outside of QC limits 

Comments: 

YL0 60505-10: 32 - F1'7l-W 

Expected 

25 
25 
25 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0407 

Date Analyzed: 04/07/06 

Time Analyzed: 1049 

Concentration Units:~ 

QC Limits 
Found %R %R 

25.4 102 70-130 
24.3 97 . 3 70 -130 
27.1 108 70-130 

FORM VII GEN CHEM 

Q 

-30-
E300. 0 



7- WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No,: Fl471 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

• Values outside of QC limits 

Comments: 

\'L060505 - l0 : 32-PU7l- lt 

Expected 

5.65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS3S0407 

Date Analyzed: 04/07/06 

Time Analyzed: 1059 

Concentration Units: mg/kg 

QC Limits 
Found %R tR 

6.07 107 70-130 

FORM VII GEN CHEM 

Q 

-31-
E300 . 0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1471 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

·Instrument: ICQ 

Analyte 

Nitrate-N 

* Values outside of QC limits 

Comments: 

YL0,0505-10: 32-P1'71- W 

Expected 

35.95 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BSSS0407 

Date Analyzed: 04/07/06 

Time Analyzed: 1118 

Concentration Units: mg/kg 

QC Linlits 
Found %R %R 

39;1 109 70-130 

FORM VII GEN CHEM 

Q 

E3oo:-o32 -



14- WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SOO No. : F1471 

Analysis Method: E300 . 0A 

Instrument: ICQ 

Analyt i cal Lot ID: 300A-013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

ICV- 0130 

ICV-0130 

ICV- 0130 

COMMENTS: 

DH060505•11 : 22•Fl47l· W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

ICV-0130 

ICV-0130 

ICV-0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 

FORM XIV GEN CHEM E300.0~3-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl471 

Analysis Method: E300.0A 

Instrument: · ICQ 

Analytical Lot ID: 040706Q2 

15 

16 

17 

19 

20 

32 

34 

46 

CVl-0407 

BS2S0407 

BS3S0407 

BS5S0407 

SBl-0407 

CV2 - 0407 

JllJH4 

CV3-0407 

COMMENTS: 

DH060505- 11 : 22-PU 71-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0407 

BS2S0407 

BS3S0407 

8S5S0407 

SBl-0407 

CV2-0407 

Fl47101 

CV3-0407 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code : CVO 

DATE TIME 
ANALYZED ANALYZED 

04/07/06 1007 

04/07/06 1049 

04/07·/06 1059 

04/07/06 1118 

04/07/06 1128 

04/07/06 1337 

04/07/06 1 356 

04/07/06 1543 

FORM XIV GEN CHEM E300 .oJ 4 -



• CH2MHILL • App/ltd S,I•-• L1b<lr,to,y 

05/05/06 

Analytical Method: E300.0 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/0S 

Ni tritc-N 11/01/0S 

Sulfate 11/01/0S 

Chloride 11/01/0S 

Fluoride 11/02/0S 

Amt. 

Spiked 

0.2S 

0.25 

0.7S 

0.25 

o.s 

MDL Study Report 

Replicates 

I 2 3 4 5 
0.22S 0.250 0.215 0.240 0.24S 

0.230 0.270 0.270 0 .260 0.270 

0.790 0.73S 0.730 0.795 0.775 

0.315 0.31S 0.340 0.340 0.290 

0.S05 0 .480 0.S00 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: ~ 

Std. 

6 7 8 Dev. 
0.225 0.25S 0.0149 

0.260 0.265 0.0143 

0.7S0 0.760 0.0256 

0.300 0.330 0.0193 

0.485 0 .455 0.0173 

:MDL 
0.0469 

0.0449 

0.0806 

0.0607 

0.0543 

-35-



PERCENT MOISTURE 
ASTMD2216 · 

- 36 -



CAS No. 

MOISTURE 

SDG No.: Fl471 

Matrix: SOIL 

Analyte 

Moisture 

BT060420-16, S5- P1471-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0 . 00 0.00 0 . 840 

FORM I GEN CHEM 

Field Sample ID: 

JllJH' 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F147101 

Date Received: 04/04/06 

Sample Analysis 
Q- Units DF Amount Method 

' 1 10 . 829 G ASTM D2216 

Date 
Analyzed 

04/07/06 

-37-



. . , · 

· PARTICLE SIZE 
METHOD422 

-38-



Hanford 
Particle Size 

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

Lab · I.D. 

F147101 

I 
W CH2MH/LL 
\0 Apptled Sc/enc93 Group 

I 

Client 
I.D. 

JllJH4 

Sieve 
# 

8 
16 
30 
50 
100 
200 
pan _ 
total 

Sieve Size Sieve Size 
(um) (mm) 

2362 2.362 
1180 1.180 
600 0.600 
500 0.500 
147 0.147 
75 0.075 

Weight Weight 
Retained Retained 

(g) (%) 

0.20 0.04 

31.20 6.26 
80.60 16.17 
195.10 39.13 
146.60 29.40 
31.10 6.24 
13.80 2.77 
498.6 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 

0.04 99.96 
6.30 93.70 
22.46 77.54 
61.59 38.41 
90.99 9.01 
97.23 2.77 
100.00 0.00 

2300 NW Walnut Blvd. Con,of4 OR 9733~ 
P.O. Box424 Corvo/lit OR 97339-0428 

Ts/ 541JS2.4271 Fox 541.752.<1276 



pH 
METHOD SW9045C 

-40-



pH 

CAS No. 

SDG No.: F1471 

Matrix: SOIL 

% Moisture: 1 

Analyte 

pH 

ET06042O- l3 : )1-PU7l-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

0.00 0 . 00 7 .31 

FORM I GEN CHEM 

Field Sample ID : 

J11JH4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl47101 

Date Received : 04/04/06 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW9045C 

Date 
Analyzed 

04/07/06 

-41-



TKN 
METHOD EPA 351.4 

-42-



CASE NARRATIVE 
TKN 

Analytical Method: ~E=P~A~3~5~1~.4~-----

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No. : ~F~l4~7~1 ________ _ 

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. 

ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Date: _ ___.Lf_-_Z,_7_-_o_·"-

Date: __ S_ft~/ 0_(.. ___ _ 

-43 -



SAMPLE DATA 
SUMMARY 

-44 -



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No.: F1471 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Total Kjeldahl Nitrogen as N 

ET060427-20 , 00- FU?l-W 

MDL PQL Result 

48.5 178 422 

FORM I GEN CHEM 

Field Sample ID: 

JllJH4 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F147101 

Date Received: 04/04/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.5674 G E351.4 

Date 
Analyzed 

04/05/06 

-45-



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No,: Fl471 

Matrix: ~ 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen as N 

ET060427 - 20 , 00- Fl471 - W 

MDL PQL Result 

27.3 100 43 . 9 

FORM I GEN CHEM 

Field Sample ID : 

SB1-0405 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID : SBl- 0405 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E351.4 

Date 
Analyzed 

04/05 / 06 

-46-



QC DATA 
SUMMARY 

-47 -



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1471 Lab Name: CH2M HILL/LAB/CVO 

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

Instrwnent Name: NONE Cone en tra tion Uni ts: rng/L 

Initial Calibration ID: 040506TKN 

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

Total Kjeldahl Nitrogen 2 . 0 159 20 . 0 105 200 51.9 2000 - 6 .1 

Comments: 

.BT06D'27•2D , 00 - FU71- ll FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1471 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: NONE Concentration Units: rng/L 

Initial Calibration ID: 040506TKN 

Curve 

Analyte -Type r Q 

Total Kjeldahl Nitrogen as N LNR 0.9995 

Comments: 

ET060 427-20, 00-Fl'7 l-W 
FORM II (Fart 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1471 

Analysis Method: E351.4 

Instrument Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0405 

Concentration Units:mg/L 

Initial Calibration ID: 040506TKN 

Analyte Expected Found · %D 

Total Kjeldahl Nitrogen as N 13.6 14.8 9 . 0 

Comments: 

ET060'27-20 , OO-Fl471-W FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1471 

~alysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 040506TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 040506TKNprobe 

Concentration Units: mg/L 

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

Analyte Expected Fowtd ID Q Expected Fowtd ID Q Expected 

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

Comments: 

KT060427-20 , 00-P1'7l-W FORM II-A GEN CHEM 

Found ID Q 

19.6 -1.8 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl471 

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: 

09 

16 

BS1S0405 

JllJH4 

COMMENTS: 

CLIENT 
SAMPLE ID 

ET060,27 •20 : OO·F1'71-W 

LAB 
SAMPLE ID 

B~lS0405 

F147101 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

04/05/06 1904 

04/05/06 1932 

E351. 4 

-52-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : Fl471 

Analysis Method: E351.4 

Initial Cal ID: 040506TKN 

Matrix: (Soil/Water) SOIL 

Instrwnent: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

BT060427 - 20 , 00- Pl47 l-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 

E351.453-



SDG No . : F1471 

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 

16 

22 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0405 

CV2-0405 

ICV-0405 

BS1S0405 

SBl-0405 

JllJH4 

CV3-0405 

COMMENTS: 

BT060427-20 , 00-PU71-W 

CLIENT 
SAMPLE ID 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL 1 04/05/06 1850 

LEVEL 2 04/05/06 1852 

LEVEL 3 04/05/06 1854 

LEVEL 4 04/05/06 1856 

CVl-0405 04/05/06 1858 

CV2-0405 04/05/06 1900 

ICV-0405 04/05/06 1902 

BS1S0405 04/05/06 1904 

SBl-0405 04/05/06 1906 

Fl47101 04/05/06 1932 

CV3-0405 04/05/06 1955 

FORM XIV GEN CHEM E351:-;,_54 -



• CH2MHILL • Applied S<Ttn<H l..abonlo,y 

04/27/06 

Analytical Method: E35 l .4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjeldahl Nitrogen 03/13/06 

ET06<H11-10:l)l).F 147 J.JY 

MDL Study Report 

Arnt. Replicates 

Spiked I 2 3 4 5 

JOO 168 154 161 147 152 

CH2M HILL 
Applled 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: ~ 

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=-=™=-=E'"""'-7""'"7_,_7 _____ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were me·t. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: =-F.._14"'""7_,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: 
All acceptance criteria were met. 

III. Sampling Equipment: 
None. 

N. . Documentation Exce.ptions: 
None 

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

Reported by: ~ 
7 

Reviewed cy, -4¥ ~ 
Date:_._lf_~,-_~-~----

Date:_4....j..:.~'---l--"-/07e_....,__ __ 
, j 

-57-



: '~-: 

. · : 

·->=., ,. 

. ~ ... 

;: ·.· · 

.• SAl\1-PLEl>ATA· 
·. : ·:stiMMARY 

. ~:· ·. 

~-- . ' 

· .. :. _ 

'· 

·.: -- .· 
.·: _:- . 

•\· .. . 

-58 - . 



CAS No. 

TOC 

SDG No.: F1471 

Matrix: SOIL 

% Moisture: O 

Analyte 

Total Organic Carbon 

AD06D425-09, 45-FU71-II 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

125 

PQL Result 
, ,!' 

358 8630 

Field Sample ID: 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl47101 

Date Received: 04/04/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.2794 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

04/24/06 

-59-



CAS No. 

TOC 

SDG No.: F1471 

Matrix: SOIL 

% Moisture: O 

Analyte 

Total Organic Carbon 

AD060425-09 , 45-Pl.471-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL PQL Result 

35.0 100 100 

FORM I GEN CHEM 

Field Sample ID: 

SBl-0424 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0424 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G ASTM E777 

Date 
Analyzed 

04/24/06 

-60-
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1471 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: TOC Skalar Concentration Units: mg/Kg 

Initial Calibration ID: 101405Sl 

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

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

Total Organic Carbon 100 737000 200 1600000 1000 6840000 4000 2 . 48E+7 8000 4 . 79E+7 

Comments: 

AD060,25 - o,, 45•PU7l-W FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1471 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

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

Concentration Units:~ . 

Initial Calibration ID: 101405S1 

Curve 

Analyte Type r Q 

Total Organic Carbon LNR 0 . 9997 

Comments: 

AD06042S-0, ,45-Fl471-W FORM II ( Part 2) GEN CHEM ASTM~~-



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : Fl471 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

Comments : 

AD06042S- 09 , 45- Y1'7l- W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-1014 

Concentration Units:mg/kg 

Expected Found %D 

64-30 6680 3.9 

FORM II-B GEN CHEM 

Q 

ASTM-m11,-



Total 

2A- WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No . : F1471 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID; 042406TOCS 

concentration Units: ~ 

CCV #1 ID;CVl-0424 CCV #2 ID:CV2-0424 CCV it3 ID: 

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

Organic Carbon 4000 3970 -0.7 4000 3880 -3.0 

I 

Comments: 

ADD6D'25-D9 : •S - FU71-W FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

S00 No.: F1471 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrwnent : 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 

08 

BS1S0424 

JllJH4 

COMMENTS: 

CLIENT 
SAMPLE ID 

AD060 4l 5- 09: 45 -Fl47 l-W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0424 04/24/06 1541 

F147101 04/24/06 1640 

FORM III GEN CHEM ASTM E777 

-66-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl471 

Analys i s Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

AD060C25-091 CS - FU7l- N 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0424 

Date Analyzed: 04/24/06 

Time Analyzed: 1541 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

9420 107 75-125 

FORM . VII GEN CHEM 

Q 

ASTM E7776 7 -

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



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1471 

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: 

AD060'15 - 09 , 45-F1'7l-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVELl 10/14/05 1148 

LEVEL2 10/14/05 1158 

LEVEL3 10/14/05 1208 

LEVEL4 10/14/05 1218 

LEVELS 10/14/05 1228 

ICV-1014 10/14/05 1252 

FORM XIV GEN CHEM ASTM E77768 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl471 

Analysis Method: ASTM E777 

Instrument : TOC Skalar 

Analytical Lot ID : 042406TOCS 

01 

02 

03 

08 

12 

CVl-0424 

BS1S0424 

SBl-0424 

JllJH4 

CV2-0424 

COMMENTS: 

AD050C25-0t , C5 - Fl.C7l- W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

cvl-0424 04/24/06 1531 

BS1S0424 04/24/06 1541 

SBl-0424 04/24/06 1551 

F147101 04/24/06 1640 

CV2-0424 04/24/06 1754 

FORM XI V GEN CHEM ASTM E7rr, 9 -



.CH2MHILL 
.... ~pplied Sclrn,u L1bontor, 

04/25/06 

Analytical Method: ASTM E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

Amt. 

Spiked 

140 

MDL Study Report 

Replicates 

I 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 11.l 

MDL 
35.0 

Ill -

- -----------------
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Fl'-17 I 
Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 Page l of l 

Collector L._~_C>?I._(~ -3-2(,-0(::;, Comoanv Contact 
JOAN KESSNER 

Tclcobonc No. 
375-4688 

Project Coordinator 
KESSNER,JH Price Code SL 

Air Quality D 

Data Turnaround 
·"-1'••· · 

Proiect Desiimation Samolinll: Location SAFNo. 
RC-051 

45 Days 
I 00 & 300 Area Component of the RCBRA - Jricremen1al So I 00-F RIPARIAN #7 

Ice Chest No. 

Shinned To 
CH2MHJLL 

POSSffiLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EL-1596 

Offsite Prooertv No. 
A0601Sl 

Preservation 

Type of Container 

Use page 3 for original marerial lo Corvallis for MIS preparation and 
aliq1101i11g, page I for radioa11alytical fractions to Eberli11e, &c page"2 
for chemical a11alyticalfractio11s to Uonville . 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11JH4 SOIL W - 3:, - 0(,, {"\ ·.oo 

I COA 
BESRAS6520 

Nooe No"" 

G,1> PIG 

I I 

1000g 4000g 

Sec ilcm (I) in So~ Plont 
Special ToU:ily 

I nsuuc r Ions. ASTM!il963; 
SoU Nem:llodc 

Toxi<ity 
ASTil(E2172 

Method of Shioment 
GROUND TRANSPORT 

Bill of Ladine/Air Bill No. 
SEEOSPC 

__ c_HA_IN_O_F_P_O_SS_ES_'_S_IO_N __________ Sl.;c.go/P_n_·n_t_N_a_m_es __________ SPECIAL INSTRUCTIONS 
Relinquist,ed By/Removed From D>.tdf"une Rte)' ' v:w/S~lcnd ~In \+ ~ . \ Date/Time -j ' 'These nnrks iJldicate I/Jal unless lined cul, :inalytes to be included wilh Sb'ontiwn-89,90 •• Total Sr 
r-1 /: k l , --.- "'"",, ,-- ,. L _ analysis fraction. 

µt:;'~-::..L\l.-~:::!i,,.&::'~-~~"1w ~--!.:I'-"\~--IU ,e_~. ,~UV~"C.;1::!.. __ .i....:~..c:'..!....:::=:.~~_JL<.l..Jv!:.,!::.L ____ .::::_:_--1 A_ Tbese m:irlcs indicate that this is a ooo-analysis used 10 properly formal COC form. 

R_pfj!JQ.uisbe9t BytrfeJDOvcd From 

TU r,dl.,l!:lli \ u Tr" /' .Yl 
Re "&bed By/Removcd'f:rom I f 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LADORA TORY Reccil/Cd By 
SECTION 

FINAL SAMPLE Disposal MClhocl 
~ISPOSITION 

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

Datelriibc /0 ! 3 0 Received By/Stored In Date/rune Conlllcl Joan Kenner for :iny questions. 

Lt-4._-0IP /J ~ ''' 2nParticle Size (Dry SieYC). 0422; Moisture Content - D221G; TOC • 9060; pH (Soil) · 9045; 

DaLc/rim: ~.J/f~,.tl/'"P,,,/jJ'l;/4///t, ~gen by Kjeld:lhl. 351 .2; Ammonia. 350.3; IC Anions• 300.0,-ilotcc,i !lands £--r "v.3-<'~ 

Dace/l"une R=c1'd By/Stored fn D:ite/l'ime 

Datc/fimc Received By/Stored In DaLc/rime 

Datc/fimc Received By/Stored In Date/Time 

Title Datc/T'une 

Disposed By Datcffimc 

Matrix• 

S=Soil 

SE-Salirncnl 

SO-Sclid 
SlaS\udi< 
W• Wesa-
o-oil 
A: Air 

DSzOrum Sol Id< 
DL=Dnlm Liqai& 
T• Ti ...,. 
Wf~Wipt 
t.-Liquid 
Y• Vcl(tOl lon 

""°""' 

I 
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CH2MHILL 
1 • , Analytical Services 

Sample Receipt Record 

Batch Number: ...,I h__._i_L/~7~/ ____ __, Date received: I l/TtJ/41'2 /0·3D 
CUenllProject I a/1r_ff!i!.,!rJ7J C:l:?:!:_v.re 
VERIFICATiON OF SAMP~ NDITIONS (verify all items)• HD= Client Hand delivered Samples 

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

If yes, Where? Front Rear Lt Side Rt Side 1+.u 
Type of packing material: Ice Blue Ice Bubble wrap I-HJ 
Was the Chain of Custody inside the cooler? 

Was the Chain of Custody properly filled out? i/ 
Were the sample containers in good condition? ./ 
Containers supplied by ASL? / 
Any sample with < 1/2 hoiding time remaining? If so contact LPM / 
Was there ice in the cooler? Enter temp. :;ll C 1-1£) 
All voes free of air bubbles? luff 

VERIFICATION OF SAMPLE PRESERVATION 
Other (specify) 

Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOXpH 
NIA 

No pH <2 <2 pH <2 pH >12 <2 <2 (sollslunpres) 

1 >< 
2 
3 
4 
5 
6 .. 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

k_~;;,;;;;;ERIFICATIONS PERFORMED BY 

.· t/b kJCL I tJ gt) 
- j' ' Daleflim& · 

1 
Dalernme 

-73-
Rev 11/05/2003-recptrcd.xls 



VersionCo, LabName SDG FieldlD NativelD QAQCTyp, LRType Matrix LabSampl1 AnalysisM, Extractionf SampleDa· Sample Tin ReceiveDa ExtractDat, ExtractTim AnalysisD, Analysis Ti, PercentSo LabLotCtll' GAS ParamlD Analyte Result 

4.00EPAC CHMC F1471 J11 JH4 J11JH4 N SOIL F147101 E300.0A METHOD 4/3/2006 19:00 4/4/2006 4/7/2006 13:56 4/7/2006 13:56 99.16 SB1-0407 16984-48-1 F Fluoride 0.441 

4.00EPAC CHMC F1471 J11 JH4 J11JH4 N SOIL F147101 E300.0A METHOD 4/3/2006 19:00 4/4/2006 4/7/2006 13:56 417/2006 13:56 99.16 SB1-0407 14797-55-1 NO3N Nitrate-N 0.748 

4.00EPAC CHMC F1471 J11JH4 J11JH4 N SOIL F147101 E300.0A METHOD 4/3/2006 19:00 4/4/2006 4/7/2006 13:56 4/7/2006 13:56 99.16 SB1-0407 14797-65-1 NO2N Nitrite-N 0.441 

4.00EPAC CHMC F1471 J11 JH4 J11JH4 N SOIL F147101 E300.0A METHOD 4/3/2006 19:00 4/4/2006 4/7/2006 13:56 4/7/2006 13:56 99.16 SB1-0407 14808-79-1 SO4 Sulfate 3.46 

4.00EPAC CHMC F1471 J11JH4 J11JH4 N SOIL F147101 ASTM 022 NONE 4/3/2006 19:00 4/4/2006 4/7/2006 12:14 99.16 MOISTURI MOIST Moisture 0.84 

4.00EPAC CHMC F1471 J11JH4 J11JH4 N SOIL F147101 SW9045C METHOD 4/3/2006 19:00 4/4/2006 4/7/2006 11 :31 4/7/2006 11 :31 99.16 SB1-0407 pH PH pH 7.31 

4.00EPAC CHMC F1471 BS1S0405 BS1S0405 BS SOIL BS1S0405 E350.3 METHOD 4/5/2006 15:59 4/5/2006 15:59 100 SB1-0405 7664-41-7 NH3N Ammonia-I 199 

4.00EPAC CHMC F1471 BS1S0405 BS1S0405 BS SOIL BS1 S0405 E351.4 METHOD 4/5/2006 19:04 4/5/2006 19:04 100 SB1-0405 7727-37-9 KN Total Kjeld 741 

4.00EPAC CHMC F1471 BS1S0424 BS1S0424 BS SOIL BS1 S0424 ASTM E77 NONE 4/24/2006 15:41 100 TOG TOG Total Orga 9420 

4.00EPAC CHMC F1471 BS2S0407 BS2S0407 BS SOIL BS2S0407 E300.0A METHOD 417/2006 10:49 4/7/2006 10:49 100 SB1-0407 16887-00-1 CL Chloride 25.4 

4.00EPAC CHMC F1471 BS2S0407 BS2S0407 BS SOIL BS2S0407 E300.0A METHOD 4/7/2006 10:49 4/7/2006 10:49 100 SB1-0407 16984-48-1 F Fluoride 24 .3 
4.00EPAC CHMC F1471 BS2S0407 BS2S0407 BS SOIL BS2S0407 E300.0A METHOD 417/2006 10:49 4/7/2006 10:49 100 SB1-0407 14808-79-1 SO4 Sulfate 27.1 

4.00EPAC CHMC F1471 BS3S0407 BS3S0407 BS SOIL BS3S0407 E300.0A METHOD 4/7/2006 10:59 417/2006 10:59 100 SB1 -0407 14797-65-1 NO2N Nitrite-N 6.07 
4.00EPAC CHMC F1471 BS5S0407 BS5S0407 BS SOIL BS5S0407 E300.0A METHOD 417/2006 11 :18 4/7/2006 11 :18 100 SB1-0407 14797-55-1 NO3N Nitrate-N 39.1 
4.00EPAC CHMC F1471 SB1-0405 SB1-0405 LB SOIL SB1-0405 E350.3 METHOD 4/5/2006 16:06 4/5/2006 16:06 100 SB1-0405 7664-41-7 NH3N Ammonia-I 1.03 
4.00EPAC CHMC F1471 SB1-0405 SB1 -0405 LB SOIL SB1 -0405 E351 .4 METHOD 4/5/2006 19:06 4/5/2006 19:06 100 SB1-0405 7727-37-9 KN Total Kjeld 43.9 
4.00EPAC CHMC F1471 SB1-0407 SB1-0407 LB SOIL SB1-0407 E300.0A METHOD 4/7/2006 11 :28 4/7/2006 11 :28 100 SB1-0407 16887-00-1 CL Chloride 0.093 
4.00EPAC CHMC F1471 SB1 -0407 SB1-0407 LB SOIL SB1 -0407 E300.0A METHOD 417/2006 11 :28 417/2006 11 :28 100 SB1-0407 16984-48-1 F Fluoride 0.5 
4.00EPAC CHMC F1471 SB 1-0407 SB 1-0407 LB SOIL SB1 -0407 E300.0A METHOD 4/7/2006 11 :28 4/7/2006 11 :28 100 SB1 -0407 14797-55-1 NO3N Nitrate-N 0.5 
4.00EPAC CHMC F1471 SB1-0407 SB1-0407 LB SOIL SB1 -0407 E300.0A METHOD 4/7/2006 11 :28 4/7/2006 11 :28 100 SB1-0407 14797-65-1 NO2N Nitrite-N 0.5 
4.00EPAC CHMC F1471 SB1-0407 SB1-0407 LB SOIL SB1-0407 E300.0A METHOD 417/2006 11 :28 417/2006 11 :28 100 SB1-0407 14808-79-1 SO4 Sulfate 0.3 
4.00EPAC CHMC F1471 SB1-0424 SB1-0424 LB SOIL SB1-0424 ASTM E77 NONE 4/24/2006 15:51 100 TOG TOG Total Orga 100 
4.00EPAC CHMC F1471 J11JH4 J11JH4 N SOIL F147101 ASTM E77 NONE 4/3/2006 19:00 4/4/2006 4/24/2006 16:40 99.16 TOG TOG Total Orga 8630 
4.00EPAC CHMC F1471 J11JH4 J11JH4 N SOIL F147101 E350.3 METHOD 4/3/2006 19:00 4/4/2006 4/5/2006 16:24 4/5/2006 16:24 99.16 SB1-0405 7664-41-7 NH3N Ammonia-I 1.93 
4.00EPAC CHMC F1471 J11JH4 J11JH4 N SOIL F147101 E351.4 METHOD 4/3/2006 19:00 4/4/2006 4/5/2006 19:32 4/5/2006 19:32 99.16 SB1-0405 7727-37-9 KN Total Kjeld 422 
4.00EPAC CHMC F1471 J11JH4 J11JH4 N SOIL F147101 E300.0A METHOD 4/3/2006 19:00 4/4/2006 417/2006 13:56 417/2006 13:56 99.16 SB1-0407 16887-00-1 CL Chloride 1.17 



ExpectedV Units Dilution MDL RL LabOualifiE Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcOual MDLAdjusI RLAdjuste, SampleDe: LeachMett LeachDate LeachTime Leachlot Analysislo CalReflD 
MG/KG 1 0.0474 0.436 U N D u 0.0478 0.441 J11 JH4 NONE 040706Q2 300A-013006 
MG/KG 1 0.041 0.436 N D = 0.0414 0.441 J11 JH4 NONE 04070602 300A-013006 
MG/KG 1 0.0392 0.436 U N D u 0.0396 0.441 J11JH4 NONE 04070602 300A-013006 
MG/KG 1 0.0704 0.436 N D = 0.0711 0.441 J11 JH4 NONE 040706Q2 300A-013006 
PERCENT 1 0 0 N D = 0 0 J11JH4 NONE 040706MC NONE 
PH UNITS 1 0 0 N D 0 0 J11JH4 NONE 040706PH NONE 

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

8840 MG/KG 1 74.7 214 N 107 75 125 D 74.7 214 NONE SB1-0424 101405S1 
25 MG/KG 1 0.0607 0.5 N 102 70 130 D 0.0607 0.5 NONE 040706Q2 300A-013006 
25 MG/KG 1 0.0543 0.5 N 97.3 70 130 D 0.0543 0.5 NONE 040706Q2 300A-013006 
25 MG/KG 1 0.0806 0.5 N 108 70 130 D 0.0806 0.5 NONE 040706Q2 300A-013006 

5.65 MG/KG 1 0.0449 0.5 N 107 70 130 D = 0.0449 0.5 NONE 040706Q2 300A-013006 . 
36 MG/KG 1 0.0469 0.5 N 109 70 130 D = 0.0469 0.5 NONE 040706Q2 300A-013006 
0 MG/KG 1 0.534 2 B N D J 0.534 2 NONE 040506NH 040506NH3 
0 MG/KG 1 27.3 100 B N D J 27.3 100 NONE 040506KN 040506TKN 
0 MG/KG 1 0.0607 0.5 B N D J 0.0607 0.5 NONE 040706Q2 300A-013006 0 MG/KG 1 0.0543 0.5 U N D u 0.0543 0.5 NONE 040706Q2 300A-013006 
0 MG/KG 1 0.0469 0.5 U N D u 0.0469 0.5 NONE 04070602 300A-0 13006 0 MG/KG 1 0.0449 0.5 U N D u 0.0449 0.5 NONE 040706Q2 300A-013006 0 MG/KG 1 0.0806 0.5 B N D J 0.0806 0.5 NONE 040706Q2 300A-013006 0 MG/KG 1 35 100 U N D u 35 100 NONE SB1-0424 101405S1 MG/KG 1 125 358 N D 125 358 J11JH4 NONE SB1 -0424 101405S1 

MG/KG 1 1.03 3.87 B N D J 1.04 3.91 J11JH4 NONE 040506NH 040506NH3 MG/KG 1 48.1 176 N D 48.5 178 J11JH4 NONE 040506KN 040506TKN MG/KG 1 0.053 0.436 N D = 0.0535 0.441 J11 JH4 NONE 040706Q2 300A-013006 
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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 ?rganisms appeared vigorous and in good condition prior to testing. 

CONTROL SOIL 

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

HYDRATION WATER 

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

TEST CONCENTRATIONS 

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

SAMPLE COLLECTION 

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

- 3-
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SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross'."'Reference 

Client ID Sample Sample Nematode Analytical 
Date Location test SDG LabSDG 

JllIB8 03/21/2006 100-K RIPARIAN #5 BN1565-0l F1399 
Jl1JB7 03/26/2006 100-K RIP ARIAN #4 BN1565-02 F1421 
J11JH5 03/28/2006 100-H RIP ARIAN #8 BN1565-03 F1438 
Jl llli8 04/03/2006 UPPER RIPARIAN #12 BN1565-04 Fl470 
Jlllli4 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 dcy weight of soil was added to each test chamber. The soils were then hydrated to 40 
percent of the dcy weight by addition of hydration water (0.93 ml) and test chambers were 
then covered. In addition, 23 .3 g of soil was added to a surrogate chamber and hydrated to 
provide for pH measurements. All test chambers were allowed to equilibrate at test 
conditions for seven days prior to test initiation. 
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TEST INITIATION 

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

tEST TERMINATION 

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

TEST ACCEPTABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

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

DATA ANALYSIS 

The endpoints measured during the nematode test included smvival 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 April 17, 2006. 

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

Client ID Percent Percent 
Survival Recovered 

Control 90.0 96.7 
J11JB8 63.3 a 96.7 
J11JB7 30.0 a 86.7 
Jl1JH5 50.0 . 93.3 
J11JH8 50.0 a 90.0 
J11JH4 70.0a 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 Samole Test. 

Toe nematode results indicated no statistically significant reduction in survival in the Jl 1JH5 
sample and a statistically significant reduction in survival in the Jl 1JB8, JI 1JB7, Jlllli8, 
and Jl lffi4 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 LC,0 value and.control chart limits are listed in the table below. 

Table4 
Chronic Reference Toxicant Tests (u,z,'L) 

Species (test) LCu Control Chart Limits 
Caenorhabditis ele~ans (survival) 52.6 40.8 to 100.3 

CERTIFICATION STATEMENT 

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

~/ 
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C#fMH/ll TOXICITYTESTORGANISMAND WATER QUALITY DATA 

Client __________ W_a_shingt_· __ o_n_C_l_os_ur_e_H_anfi_o_r_d_________ Test Initiation: Date "'f • /7- c:( 

Contact Technician :Jck,,.__XW' 
Test Termination: Date 

Test Species/ID Caenorhabditis elegans / Nero O I I / 

/ 

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

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

Number ID Date Time 
Aa Aa 

Rocoiwd /o.c1w:. mg,'l CaCO, CaC03 Organism Age at 4 days 

!,/flCfS·cJI .J/1)0~ '!,h1/t;1. - I - - - - Initiation --
_., z. 'j111"i17 '3/z.'10, - - I - - - - Test Container Size 15 mm petri 

·-'? T1rJ1+S" ;;1~/u( - - I - - - - Test Volume 2.33 g dry wt. 

•<.>-1 .:511 J tf-.&, ~/J/ll' - - I - - - - Feeding: Type none 

-~ r11 Ti+<-( 1./13/or. - - I - - - Amount --
I Aeration: Began none 

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

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source 

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

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

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

CaCO:J CaC03 

Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

I Dissolved Oxygen #2 pH #3 Conductivity #2 
II"\ 



ClfMH/LJ.JODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 
14-17-0!.t, fJ<S" 

Client · Washington Closure Hanford Tech. 0 Hrs N:cr:: 24 Hrs f-J~ Beginning, Date "'r IL O <:v Time O'\\ O 

Sample Description see below Time o Hrs 01t o 24 Hrs IO"?..~ Ending, Date t..f-t 9,-0b Time lO"yS-

Test Specie Cae11orhabditis elegans ID#: Nern 01! 

Lab ID Soil oH Soil % Moisture Soil Temperature ("C) Comments: 
Ohr 24 hr Ohr Ohr 24 hr All test soils were dried durine samoline nrocess. 

Lab Control 1,5 M N~ '2.C ,7 ·UJ,l Each test chamber has 2.33 I! drv wt. soil+ 0.93 ml Milli-O water (40% of srv wt.). 

BN1565-0l (o ,--, 0,3 l,O ,7 7n:1 Samples hydrated 7 days prior to test initiation. 

BN1565-02 fa I 7 (o.3 C.0,7 -io.7 
BN1565-03 (o,~ (o, 5 'Z-C ,7 ~t).'7 
BN1565-04 ~-°I 0, (p ?,c.7 Z'D.1 
BN1565-05 7,0 Ip. lp Z,O.t 20., 

Chamber Cliamoer Chamber 
Lab ID Field ID Reolicate # Lab JD Field ID Reolicate # Lab ID Field ID Reolicate # 

Lab Control Artificial Soil A 3 BN1565-04 Jl1JH8 A 12 0 

Lab Control Artificial Soil B 2 BN1565-04 J11JH8 B 7 0 

Lab Control Artificial Soil C 18 BN1565-04 Jl 1JH8 C 16 0 

BNI565-0l Jl 1IB8 A 4 BN1565-05 Jl 1JH4 A 17 0 

BN1565-0l JllJB8 B 14 BN1565-05 Jl 1JH4 B IS 0 

BN!S65-01 JI1JB8 C l BN!S65-05 Jl 1JH4 C 8 0 

BN1565-02 JI 1JB7 A 10 0 .. - 0 

BN1565-02 JI 1JB7 B 11 0 0 .. 
BN1565-02 JI lJB7 C 9 0 . 0 

~Nl565-03 JllJH5 A s 0 0 

CIIN1565-03 JllJHS B 13 0 0 
1
BNIS65-03 JllJHS C 6 0 0 



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

ClfMH/11_ NEMATODE TOXICITY TEST SURVIVAL DATA 

Client Ww; '1~:\::tM . q O :;.v,ye H A.\'\.h yd Beginning, Date 4-171,Xq 
Sample Description JI· Lab ID#: B Ending, Date :'f ·I f,-0(,., 

Time ('.)'\lo 
Time ]O'Z-5 

Test Species: 

Test Initiation: 

Start 
Chamber Count 
Number 0 

I 10 

2 10 

3 10 

4 10 

5 10 

6 10 

7 10 

8 10 

9 10 

10 10 

11 10 

12 10 

13 10 

14 10 

15 10 

Caenorhabditis e/egans JD#: Nern Q \\ 

_...._N ..... J:_____ Time: 0 j IQ Tech: Tech: 

#alive total# 
found found 

24hr 24hr Comments: 

7 ro 
ll~q ,..;( 1-0 

~ \0 
~ IO 
8 ~/0 

~ \D 
5 ID 

7 "J:tff 
-i. 8 _,, 

··~ 8 _,;; 

3 \0 

~ q 
\ <o 
..... q J 
(o \0 

Test Tennination: Tech: Tech: ___._N.......,.'J ___ Time: I Q-zS 

Start #alive total# 
Chamber Count found found 

Number 0 24hr 24hr Comments: 

16 10 VJ ~ 
17 10 ' 1D 
18 10 q 10 

19 10 

20 IO 

21 10 

22 10 

23 10 

24 10 

25 10 

26 10 

27 10 

28 10 

29 10 

30 10 

-11-



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 15-2936-4443 Test Type: 

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

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

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

Sample No: 08-3887-5702 Code: 

Sample Data: 22 Mar-06 Material: 

Receive Date: Source: 

Sample Age: 26d 9h Station: 

Comments: J11JB8 

Comparison Summary 

Analysis Endpoint NOEL 

04-9564-1835 % Survival < 100 

¾ Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Sedim 3 0.90000 

100 3 0.63333 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Sedim 0.90000 0.90000 

100 0.70000 0.50000 . 

000-092-101-1 

Nematode Survival 

ASTM _E2172-01 (2001) 

BN1565-01 

Sediment 

Hanford 

LOEL ChV 

100 N/A 

Minimum Maximum SE 

0.90000 0.90000 0.00000 

0.50000 0.70000 0.06667 

Rep3 

0.90000 

0.70000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 
27 Apr-06 2:22 PM 

09-5002-9821/8N156501 ce Test link: 

CH2M HIil I 
Duration: 25h 
Species: Caenorhabditis elegans 
Source: In-House CUiture 

Client: 

Project: 

PMSD Method 

11.50% Equal Variance t T~mple 

so CV 

0.00000 0.00% 

0.11547 1823% 

Analyst: ·r -12 -
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 4.76008 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.1598792 0.159879 1 

Error 0.0282244 0.007056 4 
Total 0.18810356 0.1669353 5 

ANOVAAssumpllons 

Attribute Test Statistic 

Variances Variance Ratio F 4767834000 

Distribution Shapiro-Wilk W 0.81374 

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

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0045 0.14622 

F Statistic P-Value 

22.66 0.00890 

Critical P-Value 

199.00000 0.00000 

0.07784 . 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

27 Apr-06 2:22 PM 

04-9564-1835/BN156501ce 

CH2M Hill I 
Version 

27 Apr-06 2:22 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 11.50% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decislon(0.01) 

Unequal Variances 

Nom,al DislribuUon 

Data Summary Original Data Transformed Data 

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

0 DIiution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879 

Graphics 

1.0- 0.10-
I 

0.9- • I 
I • • 

0.8 o.os- I 

------ - ----- ~jectH~- I 

I Jt 
I 

0.7 

t 
I 
I 

"' 0.6'. !S 0.00 ----- - -•- - - .._ 
.... _____ __ ___ __ 

Ill 
-.,. o.s 

0.1 -0.0S,-

0.3 

0,2 -0.10-

0.1 
• 

0.0 -0.1. 
0 100 -1.S ·1.0 -o.s D.O o.s 1.D 1.5 

Conc-'M. Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst lr-
-13-

Approval: __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 09-1547-8539 Test Type: 

Start Date: 11 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 DlluUonSedim 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!:H>2 

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 I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
0.00% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.00000 0.00% 

Analyst: &r 
-14 -

Approval: __ _ 



Comparisons: Page 1 of 1 

CETIS Analysis Detail 
Report Date: 27 Apr-06 2:24 PM 

Analysis: 05-0227-4855/BN156502ce 

I Nematode 24 hour Acute test CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
% Survival Comparison 02-2164-3682 02-216~682 27 Apr-06 2:24 PM CETISv1 .1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 NIA 0.00% 

Group Comparisons 

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

Dilution Sediment 100 6.0E+07 2.13185 0.0000 2.4E-08 Significant Effect 

~OVA Table 

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

Between 0.6721566 0.672157 1 151356 0.00000 Significant Effect 

Error 1.776E-15 4.44E-16 4 

Total 0.67215663 0.6721566 5 

~OVA Assumptions 

Attribute Test Statistic Crlllcal P-Value Decision(0.01) 

Variances Valiance -Ratio F 4.00000 199.00000 0.40000 Equal Valiances 

Data Summary Original Data Transformed Data 

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

0 DIiution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.30000 0.30000 0.30000 0.00007 0.57964 0.57964 0.57964 0.00014 

Graphics 

1.0- 1.0-

0.9- • - .......... - - - - - - - - - - - - - - - Reject Null· 

0.8 O.B 

I 0.7 Ji 
0.6- .,c 0.6-

~ ~~ 'I- 0.5 

0.4 0.4-

0.3 • 
0.2 0.2-

0.1 

0.0 o.o = - = = -
0 100 ·1.5 •1.0 -0.5 0.0 o.s 1.0 1.5 

conc.o~ R.anklts 

000-092-101-1 CETIS™ v1 .1 .2revl Analyst: __ b-__ 
-15 -

Approval :. __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: OS-8780-2302 Test Type: 

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

Ending Date: 18 Apr-06 10:25 AM D11 Water: 

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

Sample No: 05-8445-0621 Code: 
Sample Date: 30Mar-06 Material: 

Receive Date: Source: 

Sample Age: 18d 9h Station: 

Comments: J11JH5 

Comparison Summary 

Analysis Endpoint NOEL 

09-2582-8113 % Survival 100 

'Yo Survival Summary 

Cone-•!. Control Type Reps Mean 

0 DIiution Sedim 3 0.90000 

100 3 0.50000 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Sedim 0.90000 0.90000 

100 0.80000 0.10000 

000-092-101 -1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-03 

Sediment 

Hanford 

LOEL ChV 
> 100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.10000 0.80000 0.20817 

Rep3 

0.90000 

0.60000 

CETIS111 v1.1.2revl 

Report Date: 
Page 1 of 1 

27 Apr-06 2:27 PM 

04-8183-7543/BN156503ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

48.31% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.36056 72.11°,(, 

Analyst .J--.--
-16-

Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone•% Statistic Critical 

Dilution Sedlment 100 2.04159 2.13185 

AHOVATable 

Source Sum of Squares Meari Square DF 

Between 0.3418475 0.341848 1 

Error 0.3280625 0.082016 4 

Total 0.66990995 0.4238631 5 

AH 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 

Decislon(0.01) 

Unequal Variances 

Normal Disbibution 

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 

1.0- 0.4-: ; 
0.9- • 0,3 

I 
I 
I 

0.8 o.i-: I 

I Ji 
I 

0.7 0.1 
I • I 

O.&- I ss o.o - - - - ---. - -- --- ---- ·----------
t- 0.5 ----------------------- -RiJ,,ctNull- -0.1 

o.+ 
-o.i-: 

0.3 

0.2 -0.3 

0.1 -o.+ 
• 

o.o -0 .• 
0 100 -1.s -1.0 ~s - 0.0 o.s 1.0 l.S 

Cone-% Ranklts 

000-092-101-1 CETI S,.. v1 .1.2revl Analyst f:r-
-17-

Approval: __ _ 



Page 1 of 1 

CETIS Test Summary 
Report Date: 27 Apr-06 2:29 PM 

Test Link: 04-2752-0189/BN156504ce 

I Nematode 24 hour Acute test CH2M HIii I 
Test No: 10-5989-3435 Test Type: Nematode Survival Duration: 25h 

Start Date: 17 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: CaenorhabdiUs elegans 

Ending Date: 18 Apr-06 10:25 AM DilWater: Source: In-House Culture 

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

Sample No: 11-4001-4512 Code: BN1565-04 Client: 

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

Receive Date: Source: Hanford 

Sample Age: 13d 9h Station: 

Comments: J11JH8 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV PMSD Method 
08-5808-3906 % Survival < 100 100 NIA 9.53% Equal Variance t Two-Sample -
•A, Survival Summary 

Cone-•;. Control Type Reps Mean Minimum Maximum SE SD CV 
0 Dilution Sedim 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00% 

100 3 0.50000 0.40000 0.60000 0.05774 0.10000 20.00% 

"lo Survival Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 DiluUon Sedlm 0.90000 0.90000 0.90000 

100 0.40000 0.50000 0.60000 

-18-
000-092-101-1 CETIS™ v1 .1.2revl Analyst: ~ Approval:. __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Sediment 100 7.97646 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.3224536 0.322454 1 

Erra 0.0202725 0.005068 4 

Total 0.34272615 0.3275218 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Rallo 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 HIil I 
Version 

27 Apr-06 2:29 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 9.53% 

Declslon(0. 05) 
Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

U: 0.15- I 
I 

u - • I 

D.11>-
I • O.B - Reject NIID I 
I 

i 0.7 it 
I 

0.05- I 

! I 

al 0.6 

t ss I 
I .,. 

0.5 0.00 - - - - - - - •-- - .... --- -- -• - - - -- - - . 
I 

o.+ I 

-0.05 
I 

O.J' I 
I 

0.2-
I 

-0.11>- • I 
I 

0.1 I 
I 

0.0 -0.1. 
0 100 -1.5 ·1.0 -0.5 o.o o.s 1.0 1.5 

Cone-% Ranklts 

-19 -
000-092-1 01-1 CETISTll v1 .1.2revl Analyst: P- Approval: _ _ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 16-1406-4313 Test Type: 

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

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

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 

o/. Survival Summary 

Conc-0/4 Control Type Reps Mean 

0 DIiution Sedim 3 0.90000 

100 3 0.66667 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 DiluUon Sedlm 0.90000 0.90000 

100 0.70000 0.60000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

BN1565-05 

Sediment 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.60000 0.70000 0.03333 

Rep 3 . 

0.90000 

0.70000 

CETIS..,,. v1 .1.2revl 

Report Date: 

Page 1 of 1 

27 Apr-06 2:30 PM 

12-6357-8957/BN156505ce Test Link: 

CH2M HIii I 
Duration: 25h 

Species: caenorhabdltts elegans 

Source: In-House Culture 

Cllent: 

Project: 

PMSD Method 
5.45% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.05774 8.66°A. 

Analyst: 1:-:-:: -20-
Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Conc-•t. Statistic Crltlcal 

DIiution 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 

ANOVA Assumptions 

Attribute Test Statistic . 

Variances Varla,ce 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 HIii I 
Version 

27 Apr-06 2:30 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 5.45% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 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 

J.0-, 0 .114 I 
I • • 

o.~ • I 

- - - - - - - - - - - - - - - - - - - - • - - - Reject NuD- 0.02- I 

0.1 I 
I 

I 0.7 it I 

t 0.00 - - - - - - - •-- - ,._ 
..., ____ _______ _ 

::, 0.6' 

B~ .,, .,. 
0.5 -(1.02-
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0.3 
-0,o+ 

0,2-'. 
-0.06-

0.1 • 
0.0 -o.:: 

0 100 · 1.5 -1.0 -0.S 0.0 0.5 LO 1.5 

Cone-..,. Ranklts 

000-092-101-1 CETJS"' v1 .1.2revl Analyst: ~ 
:....21-

Approval:. __ _ 



APPENDIXB 
REFERENCE TOXICANT DATA SHEETS 

-22-



CHMHILL NEMATODI!: TUAf(.;JTY TE~T ~URVlVAL lJATA 

Lob ID~: Bp)3-ol.-
Bcgin.,ing, Date J.,l-3-0<:, 
E~din1, Dllc 4/' q- n(c -

Time 0950 
Time O'j;3b 

Clical QA/QC 

Sample Dcsc:rip1ion 

Test Species: C11morh11bditis t:leea,is ION: Nern OD'; 

Test Jritiation: Tech: Tech: __,.t-,.,.._}....,J ___ Tin:d>13"0 TcstTcnnination: Ttth: Tech: --'--N_"!" ___ Time: dp°3'{) 

Start # 3\iyc total II 

Qiarnbcr Count fo1111d found 

Number 0 2•1"hr 21Jhr Comments: 

1 10 t> ,o 
.... 

iD 2 10 J...-

3 10 J_ IC 
J 

4 10 L 10 

5 10 ID \0 

6 10 lo l () 

7 10 3 lo 
8 10 \ \0 

9. ~ I (:t li~ 

10 IO ~ \0 

II 10 (o lo 

Ii 10 t4f 9( 10 10 

13 10 0 \D 

14 10 I() ID 
]5· 10 q {D 

EndpoinJ LCSO Cusum Chart LimilS Task Manager Nttli5~A ,J{) ~n~YI 

lo jilt)_~ 
~,fl 

Survival 5:2.. (, '1J.~ Project Manager 

QA Officer 

-23-



ClfMH / [LrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DAT A 

Client QA I QC 
Sample Description see below 

Test Speei, Cae11orhAbditis elegaus 

Lab ID K-Medium pH 
0 hr 24 hr 

(; ., 

Lab Control 5 . £;, _;.;~'"i_,.:,r 

10 mg/L Cu 
._-_, - '1 5-'5 

50 mg/L Cu 5"'. ~ f:5'. ) 

100 rng/L Cu ·::i- . '2.. ,::~- "Z.. .. . 
(X ( .q ()._ 

250 mg/L Cu ~ .'-/ fi . .... , 

Lab ID Field ID 

Lab Control K-medium 

Lab Control K-medium 

Lab Control K-medium 

I0mg/LCu 

10 mg/L Cu 

10 mg/L Cu 

50mg/LCu 

50mg/LCu 

50 mg/LCu 

I 
100 mg/L Cu 

N 100 mg/L Cu 
~ 

1 100 mg/L Cu 

ID#: Nern i} {'/) 

% Moisture 
0 hr 

NA 

NA 

NA 

NA 

NA 

Chamber 
Repl icate # 

A 12 

B 6 
C 9 

A 15 

B 14 

C 5 

A 10 

B II 

C 7 

A 3 

B 4 

C 8 

Tech. 

Time 
OHrs ('J ~i 
OHrs ;_ q:S ·.:: 

Temperature (°C) 
0 hr 24 hr 

2.\ ,7 '1-( ,7 

2-l.4 L \ .-l 

''"2..\ .'1 l.L 7 

?.. \ .9 ·2 \ . -1 

·2 C> \, D z.. \ .7 

LablD Field 1D 

250mg/L Cu 

250mg/L Cu 

250 mg/LCu 

24 Hrs f.,j ·J 
24 Hrs C) (,':i, :::() 

Comments: 

Replicate 

A 

B 

C 

Beginning, Date 4- 1 ·· o l.: 
Ending, Date '-/ -'i -Ol.,, 

Chamber 
# Lab ID 

13 

2 

1 

Field ID 

Time c/ l 3U 
Time () ~'.) ·:,._·, 

Replicate 
Chamber 

ti 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 07-1495-1310 Test Type: Nematode Survival 

Start Date: 03 Apr-06 09:30 AM Protocol: ASTM E2172-01 (2001) 

Ending Date: 04 Apr-06 08:30 AM DII Water: 

Setup Date: 03 Apr-06 09:30 ~M Brine: 

Sample No: 09-6954-2135 Code: 16033-06 

Sample Date: 16 Jan-06 Material: Copper 

Receive Date: Source: Reference Toxlcant 

Sample Age: 77d 9h Station: 

Comments: 250 mg/L Cu in K medium 

Point Estimate Summary 

Analysis Endpoint ¼Effect Conc-µg/L 95°/4 LCL 

11-1509-7834 % Survival 50 52.63094 38.6932 

¾ Survival Summary 

Conc"11QIL 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 

¾ Survival Detall 

Conc-µg/l. Control Type Rep1 Rep 2 Rep3 

0 Dilution Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 1.00000 

so 0.80000 0.60000 0.30000 

100 0.20000 0.20000 0.10000 

250 0.00000 0.20000 0.00000 

000-092-101-1 CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

-
Duration: 23h 

Page 1 of 1 
04 Apr-06 11 :24 AM 

01-8280-8779/rceaoog 

CH2M Hill I 
Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95% UCL Method 

68.37195 Linear Regression 

SD CV 

0.00000 0.00% 

0.05774 5.97% 
0.25166 44.41% 
0.05774 34.64% 

0.11547 173.21 

:}"';."· Analyst: __ _ -25-
Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% $1.J(Vjval Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Notmal [NED=A+B•log(X)] Control Threshold 

Regression Summary 

lters Log Likelihood Mu Sigma G 

4 -46.54554 0.24538 0.39332 0.09484 

Point Estimates 

% Effect Conc119/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 Bartlell 2.977855 

Distribution Shapiro-Wilk W 0.9184941 

Linear Regression: 

Report Date: 

Analys is: 

Page 1 of 2 

04 Apr-0611 :24 AM 

11-1509-7834/rcea009 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 

01.a280-8779 01-8280-8779 04 Apr-06 11 :24 AM CETISv1 .1.2 

Threshold Threshold Opt Reweighted Pooled Groups Het Corr 

0 Yes Yes No No 

Chi-Sq Critical P-Value Decision(0.05) 

15.56585 18.30704 0.11275 Non-Significant Heterogeneity 

95% UCL t Statistic P-Value Decision(0.05) 

3.325415 6.364 0.00008 Significant 

2.075159 0.843 0.41918 Not Significant 

Critical P-Value Declslon(0.05) 

7.81473 0.39505 Equal Variances 

0.27369 Normal Distribution 

Data Summary Calculated Varlate(A/8) 

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-pg/L Control Type Rep 1 Rep2 Rep 3 Rep4 Rep5 Rep6 Rep7 Reps Rep9 Rep10 

0 DIiution Waler 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 CETISTM v1 .1 .2revl Analyst: ',.~- -26-Approval : _ _ _ 



CETIS Analysis Detail 
Graphics 

Conc•IJ!l/L 

Z.5 • 

• 

0.5 • • 

0.0 ------------------------------

.0.5 

·L • 

• 
• 

• 
·L~~~..;•;-.-~.....,.~~-r-r...-.~..--~~""T""'~.-......, 

0 50 100 !SO 2110 250 300 

Conc-11g/L 

ii 
::, .., 

2. 

1. 

0.5 

Linear Regression: 

Report Date: 

Analysis: 

Page 2 of 2 

04 Apr-06 11 :24 AM 

11-1509-7834/rcea009 

/ 
• 

~ 
JI 
I :t 0.0 

•:• 
-0.5 

-1. 
• 

-1.s+---=•'-r--L-,-----.--'----,--""T""--r---. 
-2.0 

2.5 e 

2. 

I. 

I. 

0.5 

·l.5 -1.0 ·O.S 0.0 0.5 1.0 I.S 2.0 

Rankits 

• 

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

• 
--0.5 

• 
·1. • • 
·1.Si ...... ~TM ........ CT'M ... ,T, .... ·~•T1• ICT•~-.....,;,•;:...,.,,.,,.,.,~ • ..,,,.,,.,, ... ,~ ..... ,~ .......... ,,.,. ,..,,..,, 1 

o.o o.L 0.2 o.J o.4 o.s 0.6 0.1 a.a o.9 1.0 

%Survival 

000-092-101-1 CETIS,.., v1 .1 .2revl Analyst: : \ - Approval :. ___ -_2 7 -
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Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-69 I """' l Ill J. 

lcollcclo1· Comoanv Contact Telcuhouc No. Proiect Coordinator 
Pi-ice Code SL Dnla Turnarouud STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH 

l'roiect Dcsi1?J1a tion Sa111I1lin2 Location SAFNo. Air Quality ["7 45 Days 
J 00 & 300 Ar~-a Component or the RC BRA - lncremc:nt,11 So 100-K RIPARIAN #5 RC-051 L..I 

Ice Cl1cst No. Field Lo2book No. I COA Method of Shiumeut 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shioncd To Ortsite Pronertv No. 
A0603'5'C 

Dill or Ladiue/Air Bill No. 
CH2Ml-!ILL ~"tR.i:: 3-14,,-of - --- ---- --···- - - ---- - --··--· - -- --- - ·· -----POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ 
Preservation 

None NtHte 

Type orContalner 
GIP PIG 

Special Handling :mcl/or Storage 
U.rt page .tfur original mareriol m C11n•a//is for MIS preparatiu11 and No. of Contnincr(s) 

I I 

aliq11mi11g, pagl! I far rcllli1m11a/~•1it-nlfrcwtia11.< 111 E~rli11c, &.page 2 
for rhl!111iml 0110/ytirnl Jrartirm., 111 lim11•il/1:. Volume 10001 4000& 

Sec ilcm (I) in SoilPIOIII 
Special Tu:dc.-ity 

SAMPLE ANALYSIS 
lnsu,u:tions. ASTM El96J; 

Soil NCJn.211.,Jc 
To., id 1y 

ASThfE? l71 

S:im11lc No. Matrix • Sample Date . Snmpk iime ·-:· . ':. . ·. ... . . 
._:_:_·- ~.J ... .:.. •: . . .:. , .. . . . • ' . .. . .. ·, ·, . 1 ' . . . 

J11JB8 SOIL ~ ·· 2. \ ·- C (c rtr: cc ;,.~ ·i.--· 

-

CHAIN OF rossr'-5SION Sign/Print No.mes SPECIAL INSTRUCTIONS M:11ri:1 • 

Dale/lime Rcttn ed e, '610:d h, o,11c/Ti111c These n-arl::s indic::uf th.a l unless lined out. annlytn 10 lx inclu~d wil.h Sltonciun• 89.90 -· Tot:11 Sr 
li• .$, •11 Rc fi nquiahcd JJy/Rcn10vcd From H; ti f: \ i -z.. "b~~ t' \ -r::,1 .. .--:·) P-::..-i~- /4 ff. 2.1u\ A~ 

an;, ly,;iJ rr.1c1ion. St!aScJMni:111 v , 
A_ 1110sc marl.J indic:uc that lhis is n non-an,ly,;is u,scd 10 property fomi.11 COC form. :IO-S,i•~ 

Rc~c';d :1tlrJ-l0 JrA _ 0:a,emrtlcd,._22. -.:.i 'r/.,,.:L .. ,u .. "'1-_. ,__, / Dalcv 0 t). V.Con1nc1 Joan Kessner for any qucilious. .s!• Sha.11~ 

,::v(l·· a l/1 f // ,t,(n,()_ JJ71J/J Jr Af 3 ;J;). ~ \\' • Wa:c1 
.(.-'._ J/ " :.>l) ,., 

0-011 

1 ~ui~ljJd 1hiBw10vcd From ' 0 D~lc/fimc Rccei~ By/St<nd In ' · D:otcfTimc / /-3 ~ Paniclc:S~ (Dry Sieve). D422; Moisnorc: Con1cn1_ • D2216; 1·oc - 9()60; pH (Soil) - 90-15: A•A•r 
1,.-,f"itroscn by KJcklahl. l51.2: /lmmorua - 330.J; JC /ln,0111 · 300.0: Pcrccn1 Sohds OS• Otuans.•1JJ 

a:;;;>ml DL,.- 011•11 l ~•1•¥ 

Rcli1~';;Jl,cd By/Rcn,oved Fro 111 f (~l.\'i - 0/ . S,..1... z T=T,,-, ...,.. 
Dare/Time Received By/S1on:d b, D:itc/Time \\'l:a\V,.,. 

tau-,-,"' 

B/J/S,s- 01 \:s \ •,,-. .11 .. ., 

Relinquished Dy/Remo,•cd From O:itc,/Tin,c Rccei\'cd By/SIO"'d In D:itcfTin,c X•Olhff 

13,\'-' v-\ '5;.51 C,of l{ 
Relinquished 0y/Rcmnvcd l'rom lhl<ITimc Received By/Sto"'d In ()Dec/Time 

LADORA TORY Rcccivc,,J Uy Tille Date/ rime 

SECTION 

FJNAJ., SAMPLE Disposal Method Disposed By 0 !1\.:/Ti111C 

DI~SITION 

-
BHI-Ef;-011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-68 j Par,• .J. of .J. 

':ollcctor Comnanv Contacl Teleohone No. Proiect Coordiualor 
SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proiecl Desiw.,lion Samoline: I.oc.allon SAFNo, Air Quality • 45Days 
I 00 & 300 Arca Component or the RC BRA - Incremental So 100-K RIPARIAN #4 -' RC-051 

Ice Chesl No. Field Loebook No. I COA Method of Shiomcul 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shiooed To Offsile Proocrtv No. Dill of L:idiuvAir Dill No. 
CH2MHILL A060151 

·-·-· 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NON£ None Nc,nr 
Presert':lliou 

Type of Container 
GIP PIG 

Special Handling ancVor Storage 
I I 

Us,: pagtt 3for orig i11a/ 111a1erial /o Corvalli.rfor MIS prepara1io11 and No. or Container(s) 
nliq1m1i11g, pagi: I for radioa11nly1iral fmcliom 10 £berli11tt, & page 2 1000g 4000g 
for 1·/ri!mirnl a11nly1iral jl'C1r1im1s '" Uo11villt. Volume 

I S" itcm(l)ln SoY Plont 
Spe,:iol Tcuio:ity 

SAMPLE ANALYSIS 
lmtNctioru. ASTME196'.I: 

Soil Ncnuiode 
TC\.scicil.y 

ASTMEil72 

Sample Time t/. ~~~j.:fi?;·:] ,• ·:..;-: ...... ~:-:-:; ~.:;;i;:_:~\ ~--/:~: -~i~~~;5-·: \i..\\/;::.:. .. ~: . ·•' ··.· . . · .. ., 
,, ' S.tmplc No. Matrix• Sample Date ·.,._:>.l,;; :i:, . . ==--~ .. , 

,., 
•L'- : .. , ·•.#•·: .<:,;L > • ,• , . . : 

... • I•' . , .. ··· .. 

J11J87 SOIL 3-2.l,-o" 1½ ' '30 ~ -
-

CI-IAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix " 

Re~'.ji,hcd Dy/Rcn10vcd f-rom Daicmmc ~~eer.u.~&•~111 U-; 1 l mreTT'iiiie These m:irks iRdic:11" 1h.11 unless lined out, ~mlyies 10 be included wilh SD'Onli11m•S9,90 •· Tola I Sr 
J•S.-il - nn;ilysis frnction. E: 1-ut h.rf ~ tv\. --c ..PI) i/).Jl, {' 

. SE.Sc~fflffll ,.. ./ ~- ihcse m;,rks indicate lh.11 chis is a non••Mlysis 111ed 10 properly fonn:11 COC fom~ so:So•.i 

R~d 7'. -· '.7{ , r-rrr O:i(c/Ti me 3 ·~ 2. 1 •·'-' ~~~~1it;@M~l I 

Conlaet Joon Kc.1Sncr for any questions. St.Sl~c 

I Ci.,:,,,// J -,:-_,fl. . ./}-, 1 t •• '3c t~ ,,; ; _ ' _;, U/~/[! :1/ \\"aW21ct 

(I) Particle Sac (DI)' Sieve). 0422; Moisture Conlcnl • D:?216: TOC • 9060: pH (Soil)· 9045; 
0:11011 

Rclinqu~hr.d Dy/Removed Froml f b~tdti""' Rccei~ By/Slored In 'Datemme A•AH 
Nitrogen by Kjeld:ihf - 351 .2: Ammonia - 350.J ; tC Anions• 300.0: Pcr.:cnt Solids OSaDrvm S..""1JI. 

DuoDnimu.,,..,, 

t= l'-tZlot->01 ::Z, 
T•T1tHllt 

Relinqui1hcd Dy/Removed From 03tc/Ti1ne Rcceil/Cd By/S10~ In O;\ie/l'imc \VlaW-1,pe' 

8,,J is-, s - 0 ~ 
'-"LlqlriJ 
V•Vf$&1•n1~ 

Relinquished By/Removed From Dale/Tin"' Received By/SIOted In Date/Time X=OI._. 

Relinqui,hcd Dy/Removed l'rom D01emnic Rccciwd By/Stored In Da1emme e,oJ-e.h -~<... e. "''"' 
LADORA TORY Received Dy Title r Dale/rime 

SECTION 

FINAif SAMPLE Di•!X"'II Method Di1po,ed By Dale/Tin.: 

DIS~ITION 

-
BHt-Ea-011 (08/'2912005) 



Washin2:ton Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-96 ,, .. ~.., 1 or l. 

Collector Comu:mv Contact Teilmhonc No. Proiect Coordlnntor 
SL Do1la Tunrnrmmd STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH l'.-icc Code 

P.-oicct Dcsi1mnlion Samnline Location SAFNo. Air Quality • 45 Days 
100 & 300 Arca Componcnl or11,c RCl.lRA - lncrcmcnral So 100-H RIPARIAN #8 RC-0.Sl 

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

Shio1>cd To Offsitc P1·opcrtv No. nm of Lndinl!/Ah· Dill No. 
CH2MHIL.L - A060I.SI SEEOSPC ----· ·- ·---... ... ·- --· - ·----- . ·-·--- -- ·----- --------· . . ... -· ... -

POSSinl.F. SAMPLE HAZARDS/REMA RI<S 

NONE Prcscr,·ation 
Ne.inc ~nc 

Type or Container 
GIP PIG 

Special Handling and/or Storage 
I I 

U ,tf pt1,~t! },1<1r 11rigi11nl mmfria/ 111 Corn1/li.vjiw MIS JtTl'/J<lmticm n11d No. of Contalncr(s) 
nliq1w1i11g, png<' I _1,,r rrlllinm,cil_\'lit'tll Jrnc·tirm.< "' Ebe,·/ill~. & /1<1!:<' 2 1000& 4000& 
fiw, -h,·111kctl t11tt1/.Ylktrlf,·a, ·1i""·" '" l.i11111·ill,·. Volume, 

Sec ilc1n \l) in Soi!P'"'11 
Src'-'i:&I T11xh:ity 

SAMPLE ANALYSIS 
IMINl.,itll\.', ASTM E196;: 

Soil Ncm:ah-.Jc-
Tuxll.;,y 

ASTM El172 

S,unpl~ No. M:itrix • Sample Date Sample Time 

J11JHS SOIL 3 ·-l.~ -- -< ,. 1~ ··.c.c I I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

R~li11quish<LI lly/Rcmo,..,d Fr!)1n D~l(/Timc 
Rcct: l~12 L\_ \ \-\ ~ \ l O:uerrim<' These m:i.-ks indic-JIC lh.i unless lined ou1, :in31)1(S 10 be inclu1fod wi~, S1ronliun1•8'>.90 - To1al Sr 

G: I I -;;,· rt /, .•• rt·1 ~-\ ·-\-~. i':> t> 1.:·,--, 
Relil)<luishcd ?J..~v:m:d r-rom Datoffini: I\ ; :3i' 
9. ~o--Z I 11 .,f 7:__\, ,\ ~--2.'-1 -c'{,·.· 

Reli,iquished Dy/Rcn,o,•cd 'rt-am ii 

R(liuquii:hcd O)'/Rc11,o,·1i!d J!i-0,,1 

Rclinq11i5hcd ny/Nc,110,·cd From 

Relinquished By/Rcnnwd 1:ron, 

LAllORJ\TORY Rcceiwd lly 

SECTION 

FINAL SAMPLE Oisf>O.'al MclllOtl 
l)lf POSITION 

..,,,, 
BH~E-011 (08/2912005) 

I 

~ Da1dTi01c 

Oal~/rin~ 

IJ;11,•/lim,• 

lr.udl'in"-" 

-.., :u,a lysis fr:iclion. - --7-·· .. .. .. / 
A_ ln<:sc morks indicu1c Iha! this is 3 non-3n;1JysiJ 1,scd 10 proi1e:rly fom101 COC' fo11n 

Rti21 °rtfl'!fJ6. . lV/, 
01J'.i1/y}; Conc,c1 J03/I Kessner ror ~ny questions. 

, (), 'Iff.i W, / -; J l/i D(I) P:11ticlc Size (Ory SiC\'C). D422: Moisture Coment • D:!:!16: TOC • 9060: pl·I (Soil). 1XMS; 
ll~ci",:,("-By/S1ored Jn ..._ / ff..icfTimc ·1 f!J( 

I . 
Nilroscn by Kjcldahl • )51.2; Arrmonii • 350.) : IC Aniu,,. • )00.0; Percent Soliu> 

Rcc<i,•<d Dy/S1or.:d In l)'d1trri111< F /'-f] ,.;,•. J:vt J.. 

~ ~ .3 /!)tJ/%~ -o.3 Received Dy/Stored In D:ut/Timt 

n,cciv,d By/Scored In O.~••flimc 

Thie l>:ilclTim,: 

Diiposcd By l);ofcflin-.: 

Mauix ~ 

S•S•I 
.SEw:Cl,hhiaH 

SU•S.-t t,J 

5l• "lUJ(I' 
W • \\.',\1., 

Os.01r 

A•A,r 
l>S•l>h,mS.'4iJ• 
UI.-IJo.-.11 l.1\fWJ• 
T .. r,.,_. 
\\'l:s:\\'•l"i: 

1.-l.",j'llol 

\ '•"•Y',1 ..... 41 

X•OU.-r 

! 

I 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 j P-•g~ ! of l 

Collector 
STANKOVICH, M . 

Comoanv Contact 
JOAN KESSNER 

Tclcohonc No. 
375-4688 

Proicct Coordin,'ltor 
KESSNER. JH Price Code SL 

Air Quality O 

D:il:I Turnaround 

~roiccl Dcsll!nalion Samolinl! Location 
UPPER RIPARIAN #12 

SAFNo. 
RC-OSI 

45 Days . 
100 & 300 Alea Component of the RCDRA - lneremcnl~l So 

Ice Chest No. 

Shloocd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or S~orage 

Field Lol!book No. 
EL-1596 

Offslle Prooertv No. 
A060151 

Preservation 

Type or Container 

Ust! pnge 3 for orlgi11nl 11111/<!ri"f ta Ccm•nf//~·Jor MIS preparation n11d 
afiq1wli11g, page I for 1·adinn11nlyrirnlfmrtio11s to Eberli11e, & page 2 
for d1e111in1/ nnalyrirnl fracrim,s u, Uom•ille. 

No. or Contalncr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11JH8 SOIL 

I COA 
BESRAS6520 

Nunc 

GIP 

I 

1000g 

s .. '""" < 11 Ul 
S('CCIIII 

lns1na..."tii.>lu. 

Nuno: 

P/0 

I 

4000g . 

So~ Pbiu 
T,,x.k.i ly 

ASTMl!196J; 
Soil NenwoJ• 

Toxi&:i1y 
ASTM £2112 

. ,. : : 

Method or Shipment 
OROUND TRANSPORT 

Bill or Ladlne/Air Dill No. 
SEEOSPC 

<· : 

t--_C_I_IA_IN_O_F_P_O_S_S_ESS __ IO_N _______ -.-_S_l.;;.gn/P_r_in_l_N_a_m_es __________ -t SPECIAL INSTRUCTIONS 
Rcli!"lui,h.:d -By/RemooFtd Fro)ll D.:uelfimc Rtr·r:£-~'zd In 1+ '/ l O;,tefl'inlC 'These m:vl:s lndicllle !hat urueu lined OUI, an.ilytcs to be included wi~, Stron1iu111-89,90 •• TOlal Sr 
C · I z. t - f'-.} - p ':) r, .,...- ~ _,I -~ i analysis rrac1ion. 
C. I\ -~lt'lO , '\ . \...e,_. 1 ~ - 1 •-l 1 · -------·-i-- "-- Thesem.vl:s indica1elhatd>isisanon-,nalysisused1oprop,:rlyfonn:11COCfom1. 

~lj,¥lllishcd ~,p_cmovcd _!:!:2m . Do_id_'in-.:__ ( (.) .' 3';) Rm:r:~t,5IOl'Cd In Date/Time ,-- Contact Joan Kessner for :iny questions. 
TV /'l f/J,{71-f t-<-t· I c...,('y:,h I..( 4 0 0 

D:t /Tin,c t-,. ~ · ~j/4 , '{.': ,.· ~I) Pnnicle Size (Dry Sieve) - 0422; Moi,111rc Con1en1 • 02216; TOC - 9060; pH (Soil). 9045; 
Relirlquishcd By/Removed F,oJ;°, IC R/.i't,i'!j'/~d P. ~r-,,~ , . .. 1✓,~ ,., P !,,,./1 t,' , ,.fl'f/.l{ / , ' ,_.;I -'Nitro~co by Xjekl:thl. 351.2: i\11V110nl3. 350.3; JC Anions • 300.0; .00--,Sc,lids : i 

1------------=---=-----+""""I'=i.tt ,fJ, . .:...:,,1=-'u=l,'"_:;f'/.l~.·:c.:·{,~/~lf-!'1f..:..::•l(/::.....::;v..:. ,;•· .. tf.c..._l '.....,......;:fi~I f:.;.tr._. -p-~ (; -~ ,i;,C.. 
,..,_,_,,.. :f.i, ,-.,.,,. • I D .r.~· . -l Relinqui,hcd Dy/Removed Fron, 

Relinquished Dy/Removed From 

Relinquished By/Removed From 

LADORA TORY Received Dy 
SECTION 

FINAL SAMPLE Disposal Method 

1
1 DISPOSITION 

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

v•= • ,me Rcce,_,.... By/Slored ,n aiu ume 

Dale/Time Received By/Slored In 031e/l'ime 

DatclTimc Received By/Stcnd In D:11e1Ti1ne 

~~ /SuS-o'-/ 

1ille D~1ctrimi: 

Disposed By D:11c/Tim: 

~ I 

Mairix * 
S•S.41 
Sl!.wX,,d1nwul 

SOdri,h.l 

S1• Sh"I~ 
w- \V:.1..,-
0-0,, 
A•Atr 
OS20Nm S1il 11h 
Dt..Drwn~•• 
T• TUMk 
\Vla\Vi .... 

L..eL"l'"'I 
V•Vc1irt:at1\11 
:'(=0,h,r 



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 I Page l of l 

K:o~~cto~,k.-; •~<;.!:{ ( ~ >3--zr,.ob Comoanv Contact Teleohone No. Proiect Coordinator 
8L Dnta Turnaround ...... . JOAN KESSNER 37S-4688 KESSNER,JH Price Code 

IProicct Desian.,tiou Samoline Location SAFNo. Air Quality [J 45 Days 
I 00 & 300 Area Component of the RC BRA - lncremcnt:il So IOO-FRIPARIAN#7 RC-OSI 

kc Chest No. Field Loabook No. I COA Method or Shil>1?1ent 
EL-1S96 BESRAS6520 GROUND TRANSPORT 

Shiooed To Ofrslte Pro1>ertv No. Bill of Ladi11e/Air Bill No. 
CH2MHILL AOOOISI SEEOSPC 

POSSIBLE SAMPLE 1-IAZARDS/REMARKS 

NON£ Prcser"alion 
None N-

Type of Container 
GIP PIG 

Special Handling :md/or Storage 

Use pag,: 3.for orig i11al material lo Cm~al/isfor MTS pri:paratio11011d No. of Container(s) 
I I 

aliq1101i11s, past: 1 for radioa11a/y1ical frorliom tu £b~di11e, ~ pag11 2 10001: 4000g 
fur rlu:mica/ am,lytical .frc,c·tim,s to Urmvi/lc:. Volume 

Su l1etn(l)iu Soil Plm,t 
Sr«iat Toxlo:ity 

SAMPLE ANALYSIS 
I rwn11:1ions.. ASTMl!.1963; 

Soil Nt11U1odc 
To.,icil)" 

ASTMEll72 

S:implcNo. Malri~ * SamplcD:ltc Sample Time :• 
.. '., -· ·, 

:. :_··· .. · .. 
'' : " . . .,.:;. .. , •' • ·.- , ... : . ,. ·· ··· 

J11JH4 SOIL l.j . ~ . O( , I('\ ·_ cc:.·, \ I ~ z. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS M~tri~" 

Rclinquis)lcd By/Removed l'ron, D)Je/Tin,e R(!vc\i/S1orcd !n \ Da1errnnc ) lllese marks indicMc th:it unless lined ou~ an.,Jy1cs 10 be included wilh Stro111iu1n-S9.90- Total Sr 
S11:S. 1111 

C i I '7 £1....(,.q__ rt1 H -re.,~?<!.r ,, . ·"'2... ~'\. H-t L---- -·· ftnnlys is mict ion. 
I Sf~Sa.llnanN 

D:uehi,lie ID : :3 C::' 
h_ These m.vks indic:Ke Ulllt lhis is a non-~n:ilysis used Jo properly ronro:it COC fornL $011:S.•tJ 

R~(duishcc;I By!f°f(_vcd Fron, Received By/Suxed In Date/Time Cont:icl Jo•n Kessner ror •nyqucs1ions. SlaSI~_. 

-', 1:,J!.,e:: ~ \ ).,,,(. 1, r _,,,...,, '-1-t.t. -c~ •·. w-w~ 
' ' / • : 

-~ P:inicle Siie (Dry Sieve) • D422: Moisture Conlent - D2116; TOC • 9060; 1>1-! (Soil) · 9045: 0<0,1 
Rcli~ishcd By/Rcmo~cd 'Froo, l I Oa1c/fime ~~ ~ , ~em .. A>Au-R D,1: iv:.. .1 ,.. . , l 1me , ;,' : . , , itrogcn by Kjeldahl - 3$1 .2: A1M101li• • 3S0.3: IC Anions• 300.0: f'lo..ccot Solid, £-,- 'i,.- 3--l:/~ ,, / '/t2- {. ·);,/t(/),./1.:✓./i J/-- · ¼'vi/./ OS-ONn, Solu& 

01.-nr,un t...-, 

Rclinquuhcd Dy/Removed r-ro111 Daicffinte Rccci~ By/Slored in Daiemcne 8tJ ISC.S- oS 
l:Y1-. 
Wl•W'f'C' , .. 
t>Li.,..iJ 

Dfttc/Time 
\'• Vrtd31e.• 

Rctinquishcd By/Removed rTOm Received By/S1on:d In Date/Time XaOlhcr 

Rclinquiihcd By/Rcn,cwed fTOon 0:!1c/fimc Received By/Stored In Date/Time 

LADORA.TORY Rece ived Oy Tille Dotcmmc 

SECTION 

FINAL SAMPLE Di•posal Mclhod Dispoxd By Oa1crl'in,c 
I DISPOSITION <~ 

~BHl·EE-011 (08/29/2005} 
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