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INTRODUCTION

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

METHODS AND MATERIALS

TEST METHODS

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

TEST ORGANISMS

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

CONTROL SOIL

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

TEST CONCENTRATIONS

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

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005, for the SDG number BG1542 and March 21, 2006 through April 3, 2006,
for SDG number BG1566. The samples were stored in the dark at 4C 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 Lab SDG

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

J10DV4A 11/08/2005 PIT 23 BG1542-02A E2801

JI0DT8A 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03A E2831

J10LISA 11/28/2005 Riparin Low-Site #10 BG1542-08A E2897
Downriver 100-D _|

J11JB8 03/21/2006 100-KRIPARIAN#5 BG1566-01 F1399

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

J111J5 03/28/2006 100-H RIPARIAN #8 BG1566-03 F1438

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

J11JH4 04/03/2006 100-P RIPARIAN #7 BG1566-05 F1471

SAMPLE PREPARATION

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

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of I ' 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
plants were combined and placed into tared aluminum tins. The shoots were
determine the wet weight immediately following removal from the test chamber.
were then dried in an oven at 60 'C for a minimum of 24 hours. The shoots were
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

germinated
weighed to
The shoots
then placed

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 J10L5 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 J10JB7 indicated a statistically significant reduction in average stem
(shoot) height, average root length, average above ground shoot mass (wet), and average
above ground shoot mass (dry) when compared to the laboratory control.

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

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

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

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verifie by the follow g signature:
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APPENDIX A
RAW DATA SHEETS
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BLUEGRASS GROWTH TEST
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CETIS Test Summary Report Date:
Test Link:

CETISm v1.1.2rev

Page 1 of 3
15 May-05 1:11 PM

09-6405-2832/B154201 pA

-14-
Analyst: Approval:

Plant Chronic test CH2M Hill

Test No: 11-2434-8476 Test Type: Plant Chronictest Duration: 30d Oh
Start Date: 08 Apr-08 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-08 Dil Water: Source:
Setup Date: 08 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-01A

Sample No: 18-1426-8954 Code: 61542-01 Client:
Sample Date: 31 Oct-05 Material: Soll Project:
Receive Date: Source: HanFord
Sample Age: 159d Oh Station:

Comments: J10DW4, E274801

Comparison Summary
Analysis Endpoint NOEL LOEL ChV PMSD Method
12-6975-8433 % Germination 100 >100 N/A 27.99% Wilcoxon Rank Sum Two-Sample
04-5480-9468 AG Average Dry Wt. <100 100 N/A 30.89% Equal Variance t Two-Sample
02-0518-1717 AG Average Height < 100 100 N/A 22.72% Equal Variance t Two-Sample
15-0652-1713 AG Average Wet Wt. < 100 100 N/A 30.51% Equal Variance t Two-Sample
05-2651-8289 Root Average Dry Wt. <100 100 N/A 33.67% Equal Valiance t Two-Sample
00-9747-2708 Root Average Length < 100 100 N/A 25.28% Equal Variance t Two-Sample
01-2129-3486 Root Average Wet Wt. < 100 100 N/A 34.20% Equal Variance t Two-Sample
14-2157-1016 Toted Average Biomass Dry" <100 100 N/A 31.34% Equal Variance t Two-Sample
06-1880-7248 Total Average Blomass Wet <100 100 N/A 30.61% Equal Variance t Two-Sample

00 02-101-1



Report Date:
CETIS Test Summary

Page 2 of 3
15 May-C5 1:11 PM

Test Link: 09-6405-2832/8154201psA

CETiSw v1.1.2revl

-15-
Analyst:_ A2- wal:_

% Germination Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiflcial SolS 5 0.84000 0.60000 1.00000 0.09798 0.21N9 26.08%
100 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

AG Average Dry Wt Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.0588 6.26333 0.75679 1.69222 34.11%

100 5 2.70991 2.0380 3.92800 0.32563 0.72814 2.87%

AG Average Height Summary

Conc-% 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 13.02 10.8 15 0.6756 1.5106 11.60%

AG Average Wet Wt. Summary

Conc-.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 29.605 12.833 3.26 4.3456 9.717 32.82%
100 5 15.128 10.206 .22.05 2.1690 4.8501 32.07%

Root Avege Dry WLt Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtIficial Sou/S 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%
100 5 0.94703 0.66400 1.41399 0.13741 0.30727 32.45%

Root Average Length Summary

Cone-% Control Type Reps Mean Minimum Maximum SE So CV
0 Artificial Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11A7 8.5 10.333 1.3592 3.0393 28.46%

Root Average Wet W Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SOiL/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 10.815 2.812 1.633 2.8356 6.3408 58.63%

Total Average Bionass Dry Wt. Summary

Conc-% 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 3.65W9 2.70200 5.34199 0.45998 1.02854 28.13%/

Total Average Blomass Wet Wt. Summary
Conc-% Control Type Reps Momn Minimum Maximum SE SD CV
0 ArtificialSo(lLS 5 6OA84 26.150 82.77 10.452 23.370 35.15%
100 5 25.941 18.338 34.293 3.2461 7.2584 27.98%

000-092-101-1



CETIS Test Summary Report Date:
Test Link:

Page 3 of 3
15 MayOG 1:11 PM

09-64052832/154201psA

-16-
Analyst: !SZ Approval:

% Gemination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificIal 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 WI. Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtIficial SoilUS 2.05868 6.05200 5.26000 6.26333 5.17000
100 2.70001 2.58800 2.29752 2.03800 3.92800

AG Average Height Detail

Conc.% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 Articial Sol/S 20.3333 16.8 15.2 27 15.4
100 15 12.8 13.5 10.8 13

AG Average Wet WI. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 12.8333 36.8280 31.748 *35.78 30.84
100 15.86 16.8920 10.8200 10.206 22.05

Root Average Dry W. Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soi/S 0.64867 1.92800 1.52800 2.06331 1.92001
100 0.99666 0.98800 0.67252 0.86400 1.41399

Root Average Length Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Articial SoWIS 13.3333 23.4 20 29 20.4
100 16.3333 10.8 8.5 9.6 122

Root Average Wet WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial SoWVS 13.3167 45.2540 36.3420 46.99 42.4a88
100 18.6333 15.6140 7.51752 9A9799 2.81199

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial SoWlS 2.7033 7.98000 6.78801 8.32668 7.09000
100 3.69666 3.57400 2.97003 270200 5.34199

Total Average Biomass Wet Wt. Detlil

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArificIalSaWOS 25.1500 82.0800 68.0900 82.77 73.328
100 34.2933 32.5060 18.3375 19.704 24.882

000-092-101-1 CETIS"' v1.1.2rrAi



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 9
15 May-0G 1:11 PM

12-6975-8433/6154201peA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 09-8405-2832 09-6405.2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transforw Zeta NOEL LOEL ToxicUnits ChV PMSD
Wilooxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 27.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(O.05)
Artifcial Soil/Sed 100 28.5 0.5000 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decdsion(O.05)
Between 0.0048873 0.004887 1 0.09 0.76896 Non-Signlficant Effect
Error 0.4233652 0.052921 8
Total 0.42825247 0.0578079 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 1.48569 23.15450 0.71064 Equal Variances
Distribution Shapiro-Wilk W 0.76085 0.00484 Non-normal Distribution

Dew Summwry Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
a Artilcial SoilVS 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247
100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418

Graphics
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CETIS" vl.1.2revl
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 04-5409468/8154201psA

Plant Chronic test CH2 Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Dry Wt. Comparison 09-4405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C > T Untransformed <100 100 N/A 30.89%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Arillcial Scll/Sedi 100 2.73162 1.85955 0.0129 1.53203 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 12.66181 12.66181 1 7.46 0.02578 Significant Effect
Error 13.57522 1.696902 8
Total 26.2370281 14.358715 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Rato F 5.40119 23.15450 0.13118 Equal Variances
Distrbuton Shapiro-Wilk W 0.8077 0.07792 Normal Distribulon

Data Summary Original Data transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical SollS 5 4.96040 2.05808 8.26333 1.69222
100 5 2.70991 2.03800 3.92800 0.72814

Graphics
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Analyst ___ Approval:___000-092-101-1



CETIS Analysis Detail
Comparlons: Page 3 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 02-0518-1717/B154201psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 09-6405-2832 09-6405-2832 12May-064:18PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransforrned <100 100 N/A 22.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artiflcial Soll/SedI 100 2.56075 1.85955 0.0168 4.30379 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 87.81345 87.81345 1 5.58 0.03361 Significant Effect
Error 107.1316 13.39144 8
Total 194.945 101.20489 9

ANOVA Asaumptlons

Attribute Test Statistic Critical P-Value DOcision(O.01)

Variances Variance Ratio F 10.73659 23.15450 0.04108 Equal Variances
Distribution Shapiro-Wilk W 0.87674 0.11969 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control'ype Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 18.947 15.2 27 4.9498
100 5 13.020 10.8 15 1.5106

Graphics
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 15-0852-1713B1154201p.A

Plant Chronic tat CH2M Hill

Endpoint Analysis Type fSample Unk Control Link Date Analyzed Verslon
AG Average Wet W . Comparison 09-6405.2832 09-6405-2832 12 May-06 4:18 PM CETISvI.1,2

Method Alt H Oata Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C 'T Untransformed <100 100 N/A 30.51%

Group Compilsons

Control vs Conc--% Statistic Critical P-Value MSD Decihion(0.05)
ALificial SoWSedi 100 2.98135 1.85955 0.0088 9.03149 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(o.05)
Between 524.166 524.166 1 8.89 0.01756 SignIficant Effect
Error 471.7735 58.97168 8
Total 995.939484 583.1377 9

ANOVA Assumptions

Attribute Test StatistIc Critical P-Value Declsion(0.01)
Variances Variance Ratio F 4.01387 23.15450 0.20894 Equal Variances
Distribution ' Shapiro-Wilk W 0.85862 0.07350 Normal Dlstibutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 29.505 12.833 38.828 9.717
100 5 15.126 10.206 22.05 4.8501
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 5 of 9
16 May-06 1:11 PM

05-2651-289,1 54201 peA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry W. Comparison 09-8405-2832 09-6405-2832 12 May-06 4:18 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxlc Units ChV PMSD
Equal Variance t Two-Sample C > T Untransfiormed 4100 100 NIA 33.67%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial SoWSedi 100 2.28867 1.8595 0.0257 0.54451 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatistIc P-Value Decislon(0.05)
Between 1.122802 1.122802 1 5.24 0.05137 Non-Significant Effect
Error 1.714854 0.214357 8
Tolal 2.83765602 1.3371589 9

ANOVA Assumptions

Attrbute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F &54078 23.15450 0.24827 Equal Variances
Distitbution Shapiro-Wilk W 0.89450 0.19044 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoulS 5 1.61720 0.64687 2.06331 0.57819
100 5 0.94703 0.66400 1.41399 0.30727

Graphics

1.0 M.a

O~it

Sa

0.12I

01 1 - - -I

o.o
1O .0 .L5 -l -0.5 a 0.9 I LD 2.A

Conc-% Rankits

CETIS" vl.1.evl

-21-
Analyst: >~~ Approval:000-M9-101-1



CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 00-9747-27081BS154201p.A

Plant Chronic test CH2M Hi

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 09405-2832 09-6405-2832 12 May-05 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 25.28%

Group ComparisonS

Control vs Conc-% Statistic Critical P-Value MSo DecisionO.05)
Artificial Soll/Sed 100 3.3748 1.85955 0.0049 5.36684 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 237.169 237.169 1 11.39 0.00972 Significant Effect
Error 168.5911 20.82389 8
Total 403.760117 257.9929 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsicn(0.01)

Variances Variance Ratio F 3.50853 23.15450 0.25153 Equal Variances
DIStributlon Shapio-Wilk W 0.90501 0.84114 Normal Distribulon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimun Maximum SD Mean Minimum Maximum SD
0 Artificial SoS 5 21.227 13.333 29 5.893
100 5 11.487 8.5 18.333 3.0393
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Comparisons: Page I of 9
Report Date: 15 May-06 1:11 PM
AnalysIs: 01-2129-3480/9154201psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 09-6405-2832 09-8405-2832 12 May-064:1B PM CETISvI,1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 34.20%

Group Compaisons

Control vs Conc-% Statistic Critical P-Value MSO Decision(0.05)
Artificial SollISedi 100 3.84258 1.85955 0.0025 12.6129 Significant Effect

ANOVA Table

Source Sun of Squares Mean Square DF F Statistic P-Value Decilsion(0.05)
Between 1698.222 1698.222 1 14.77 0.00493 Significant Effect
Error 920.1186 115.0148 8
Total 261134033 1813.2366 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dacision(O.01)
Variances Variance Ratio F 4.72165 23.15450 0.16192 Equal Variances
Distribution Shapiro-Wik W 0.86147 0.07941 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidail SoN/S 5 36.878 13.317 46.99 13.778
100 5 10.815 2.812 18.833 6.3406
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Comparisons: Page 8 of 9
Report Date: 15 May-0 1:11 PM
Analysis: 14-2157-1018154201psACETIS Analysis Detail

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Bonass Dry Wt. ComparIson 094405-2832 09-6405-2832 12 May-08 4:18 PM CETISV1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Tw-ample C > T Untansfoaned a00 100 N/A 31.34%

Group Comparisons

Control vs Conc-% statistic Critical P-Value MSD Dectalon(0O.05)
Artificial SoiliSedl 100 2.63488 1.85955 0.0150 2.06126 SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
aetween 21.32578 21.32578 1 6.94 0.02995 Significant Effect
Error 24.57421 3.071776 8
Total 45.8999882 24.397555 9

ANOVA Assumptions

Aftribute Test Statistic Critical P-Value Docision(D.01)

Variances Variance Ratio F 4.80730 23.15450 0.15749 Equal Varlances
0sributon Shapm o-W-lk W 0.. -.1. Normal Dis 00Ution

Date SurCnmry Oroinal Data Transformed Data

Comc-% Control Type Count Mean Minimum Maximum - 0 Mean Minimum Maximum SD
0 Artifilal Soil/S 5 6.57761 2.70335 8.32665 2.25514
100 5 3.65694 2.70200 5.34199 1.02854
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 15 May-06 1:11 PM
Analysis: 06-1 80.724816154201psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Verslon
Total Average Blomass Wet Wt. Comparison 09-6405-2832 09-6405-2832 12 May-06 4:18 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 30.61%

Group Comparisons

Control va Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sed 100 3.70456 1.85955 0.0030 20,3510 SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(O.05)
Between 4109.343 4109.343 1 13.72 0.00600 Significant Effect
Error 2395.457 299.4322 8
Total 6504.80005 440.7749 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 10.36698 23.15450 0.04371 Equal Variances
Distrtution Slhapiro-Wllk W 0.82350 0.02793 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximwn SD Mean Minimum Maximum S0
0 Artificial Soil/S 5 66.484 26.15 82.77 23.370
100 5 25.941 18.338 34293 7.2584
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CETIS Test Summary
Pagel of 3

Report Date: 15 May-06 1:17 PM
Test Link: 02-2678-40411B1 54202psA

-27-
Analyst: IN- Approval:000-092-101-1

Plant Chronic test CH2M11 Hill

Test No: 08-3212-6496 TestType: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandberg
Ending Dat.: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat test BG1542-02A

Sample No: 07-3307-9513 Code: 81642-02 Client:
Sample Data: 08 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 148d Oh Station:

Comments: JI0DV4, JIODV5. JIODVB, JI0DV7, JI0DV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
17-0101-0218 % Germinatlon 100 > 100 N/A 32.24% Equal Variance t Two-Sample
02-8316-6714 AG Average Dry Wt. < 100 100 N/A 29.97% Equal Variance t Two-Sample
05-6576-1716 AG Average Height 100 > 100 N/A 35.46% Equal Variance t Two-Sample
05-526-0548 AG Average Wet Wt. <100 100 N/A 27.53% Wilcoxon Rank Sum Two-Sample
08-8042-9922 Root Average Dry Wt. <100 100 N/A 33.00% Equal Variance i Two-Sample
11-7289-0458 Root Average Length <100 100 N/A 27.18% Equal Variance I Two-Sample
14-79874=9S Root Average Wet WI. <100 100 N/A 33.13% Equal Variance t Two-Sample
10-0039-0007 Total Average Blomass Dry <100 100 N/A 29.82% Equal Variance t Two-Sample
00-8511-1875 Total Average Blomass Wet < 100 100 N/A 30.15% Equal Variance t Two-Sample

CETIS"' v1.l.2revl



CETIS Test Summary
Page 2 of 3

Report Date: 15 May-06 1:17 PM
Test Link: 02-2678-4041/B154202psA

-28-
Approval:CETS" vI.1 .2rev a

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.09798 021909 26.08%
100 5 0.60000 0.40000 1.00000 0.10954 0.24495 40.82%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilS 5 4.96040 2.05868 6.26333 0.75679 1.69222 34.11%
100 5 1.86100 12067 2.52490 025756 0.57593 30.95%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artficial Soll/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 16.64 9.2 23 2.8555 6.3852 38.37%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlfcial SoWlS 5 29.605 12.833 36.82 4.3456 9.717 32.82%
100 5 8.7955 6.6434 9.95 0.5739 1.233 14.59%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
D Artificial Soil/S 5 1.81720 0.84867 2.06331 0.25857 0.57819 35.75%
100 5 0.98446 0.57666 1.33667 0.12454 0.27849 28.29%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtfcIal SoIlVS 5 21.227 13.333 29 2.548 5.693 26.82%
100 5 10.773 8.2 17 1.7733 3.9653 36.81%

Root Average Wet Wt. Sunmary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Arificial Soll/S 5 36.878 13.317 46.99 8.1616 13.778 37.36%
100 5 8.8630 3.9433 16.46 2.2808 5.1000 57.54%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artila Soll/S 5 6.57761 2.70335 8.32605 1.00153 2.25514 34.29%
100 5 2.84546 1.78333 3.47495 0.30938 0.69180 24.31%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial Soll/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 17.859 11.000 25.575 26359 5.894 33.38%

000-092-101-1 Analyst: 0



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 1:17 PM
Test Link: 02-2678-404li1 54202psA

CETISO vl.1.2revl -29-
Approval:_ __

% Germination Detail
Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiflclal Soll/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 0.40000 0.60000 0.40000 0.60000 1.00000

AG Average Dry W. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificlal SoilIS 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.52496 1.38332 2.34003 1.20687 1.85000

AG Average Height Detall

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4
100 23 18.3333 22 10.6867 9.2

AG Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlilcial SO/S 12.5333 36.8261 31.748 35.78 30.84
100 9.94995 8.75332 9.11502 6.64335 9.51602

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.84667 1.92800 1.52800 2.06331 1.92001
100 0.94998 1.33667 1.11499 0.5768 0.94401

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artiiclal Scil/S 13.3333 23.4 20 29 20.4
100 17 9 11 10.6667 6.2

Root Average Wet WL Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Arifidal Sofl/S 13.3167 45.2540 36.3420 48.99 42.488
100 10.0450 3.94334 16.46 4.356W7 9.51001

Total Average Biomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Sol/S 2.70335 7-98000 6.78801 8.3266 7.09000
100 3.47495 2.71999 3.45502 1.78333 2.79401

Total Average Biomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 6
0 ArtMlal Soll/S 26.1500 82.0800 68.0900 82.77 73.328
100 19.995 12.6966 25.5750 11.0000 19.0260

Analyst -2000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 17-0101-0218/B154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 32.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/SeO 100 1.60156 1.85955 0.0740 0.30679 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.1745378 0.174538 1 2.57 0.14792 Non-Significant Effect
Error 0.5443657 0.068046 8
Total 0.71890347 0.2425835 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.15127 23.15450 0.89470 Equal Variances
Distibution Shapiro-Wilk W 0.89943 0.21598 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 0.84000 0.60000 1.000O 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.60000 0-40000 1.00000 0.24495 0.89738 0.68472 1.34528 0.26987
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-08 1:17 PM
Analysis: 02-8318-67l4/8l54202paA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-2678-4041 02-26784041 15 May-05 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untranslormed <100 100 N/A 29.97%

Group Comparisons

Control e Conc-% Statistic Critical P-Value MSD Declslon(0.05)
ArUicial SoR/SedI 100 3.8771 1.85955 0.0023 1.48655 Significant Effect

ANOVA Tale

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 24.01578 24.01578 1 15.03 0.00469 Significant Effect
Error 12.78125 1.597656 8
Total 36.7970295 25.613437 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decison(0.01)
Variances Variance Ratio F 8.63338 23.15450 0.06018 Equal Variances
Distribution Shapiro-Wilk W 0.85010 0.05825 Normal Disbibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum S0
0 Artifcial Soll/S 5 4.96040 2.05668 6.26333 1.69222
100 5 1.86100 1.20567 2.52496 0.57593
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Comparisons: Page 3 of 9
Report Date: 15 May-06 1:17 PM
Analysl.: 05-6576-1716/8154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISV1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units CV PMSO
Equal Variance I Two-Sample C> T Unansformed 100 >100 1 N/A 35.46%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value Mao Decislon(O.05)
Artificial Soll/Sed 100 0.63842 1.65955 0.2705 6.71866 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 13.30178 13.30178 1 0.41 0.54104 Non-Significant Effect
Error 261.0844 32.63558 8
Total 274.38022 45.937333 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.66403 23.15450 0.63386 Equal Variances
Distribution Shapiro-Wilk W 0.94207 0.57629 Normal Distribution

Date Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum MaxImum SD
0 Artifidal So/S 5 18.947 15.2 27 4.9498
100 5 16.640 9.2 23 6.3852
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Comparisons: Page4 of 9
Report Date: 15 May-06 1:17 PM
Analysis: 05-56260548/B154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

EndpoInt Analysis Type Sample Link Control Unk Dat. Analyzed Version
AG Average Wet Wt. Comparison 02-2678-4041 02-2678-4041 15 May-06 1:17 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
WIlcoxon Rank Sum Two-Sample C> T Rank <100 100 N/A 27.53%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Tlies Declsion(0.05)
Arificial SoWl/Sedl 100 15 0.0040 0 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1082.633 1082.633 1 22.54 0.00145 Significant Effect
Error 384.2673 48.03341 B
Total 148.90033 1130.6665 9

ANOVA Assumptions

Attribute Test Stallstic Critical P-Value Decision(0.01)
Variances Variance Ratio F 57.33263 23.15450 0.00174 Unequal Variances
Disrbudon Shapro-Wk W 0.76115 0.00488 Non-normal Distribution

Data Summary Original Dats Transformed Data

Cone-% Control Type Count Mean Mininum Maximum SD Mean Minimum Maximum 80
0 Artificial SoIl/S 5 29.605 12.833 38.826 9.717 8.00000 6.00000 10.0000 1.58114
100 5 8.7955 6.6434 9.95 1.2833 3.00000 1.00000 5.00000 1.58114
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Comparisons: Page 5 of 9
Report Date: 15 May-06 1:17 PM
Analys.: 08-8042-2/B154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt Comparlson 02-2878-4041 02-2678-4041 15 May-06 1:17 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two.Sample C > T Unbransformed <100 100 N/A 33.00%

Group Comparisons

Control vs Conc'% Statistic Critical P-Value MSD Dedsion(0.05)
Artificial Soil/SedI 100 2.20464 1.85955 0.0293 0.5337 Significant Effect

ANCOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(S.05)
Between 1.000891 1.000891 1 4.85 0.05857 Non-Significant Effect
Error 1.647414 0.205927 8
Total 2.64130458 12068177 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 4.31054 23.15450 0.18604 Equal Variances
Distribution Shapim-Wilk W 0.87013 0.10032 Normal Distribution

Data Summry Odgimi Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Adificial Soll/S 5 1.61720 0.4667 2.06331 0.57819
100 5 0.98448 0.5786a 1.33667 0.27849
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 6 of 9
15 May-08 1:17 PM

11-7289-0458/6154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 02-2678-4041 02-2878-4041 15 May-06 1:17 PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 27.18%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
AAifcial SoIl/Sed 100 3.38911 1.85955 0.0049 5.76962 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Oecislon(0.05)
Between 273.1805 273.1805 1 11.35 0.00980 Significant Effect
Error 192.5351 24.0(689 6
Total 465.715561 297.24734 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declson(O.01)
Variances Variance Ratio F 2.00125 23.15450 0.50082 Equal Variances
Distribution Shapiro-Wilk W 0.95986 0.78426 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial Soil/S 5 21.227 13.333 29 5.693
100 5 10.773 6.2 17 3.9653
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 7 of 9
15 May-06 1:17 PM

14-7987-0099/154202psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet W. Comparison 02-2678-4041 02-26784041 15 May-06 1:17 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransdormed <100 100 N/A 33.13%

Group Comparisons

Control vs Cone-. Statistic Critical P-Value MiD Decision(O.05)
Arficial SOWSd 100 426398 1.85955 0.0014 12.2178 Significant Erfect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decleion(0.05)
Between 1962.119 1962.119 1 18.18 0.00275 Significant Effect
Error 863.3456 107.9182 8
Total 2825.460 2070.0372 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Doecision(O.01)
Variances Variance Ratio F 7.29820 23.15450 0.08013 Equal Variances
Olstribution Shapim-Wilk W 0.84834 0.05551 Normal Distribution

Data Summary Original Data Transformed Dafa

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArIfidal Soll/S 5 36.878 13.317 48.99 13.778
100 5 8.8630 3.9433 1646 5.1000
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Comparisons: Page B of 9
Report Date: 15 May-061:17 PM
Analysis: 10-0039-0007/B154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 02-2678-4041 02-2678-4041 15May-061:17PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 29.82%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificlal SoIl/Sed 100 3.53787 1.85955 0.0038 1,96167 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIslon(0.05)
Between 34.82234 34.82234 1 12.52 0.00764 Significant Effect
Error 22.25693 2.782117 8
Total 57.0792713 37.604455 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variance* Variance Ratio F 10.62648 23.15450 0.04184 Equal Variances
Distribution Sharo-Wlk W 0.82768 0.03137 Normal Distributon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifidal SoliS 5 6.57761 2.70335 8.32666 225514
100 5 2.84546 1.78333 3.47495 0.69180
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Comparisons: Page9of 9
Report Date: 15 May-06 1:17 PM
Analysis: 00-8511-1875B154202psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 02-2878-4041 02-2678-4041 15May-061:17PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T UnLranstormed <100 100 N/A 30.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSo Declslon(0.05)
Artificial Son/Sod 100 4.52971 1.85955 0.0010 20.0438 Significant Effect

ANOVA Table

SourCe Sum of Squares Mean Square DP F Statistic P-Value Decision(0.05)
Between 5959.718 5959.718 1 20.52 0.00193 SignIlficantEffect
Error 2323.675 290.4594 8
Total 8283.39282 6250.1772 9

ANOVA Assumptions

Attribute Test Statistic Critical p-Value Declsion(0.01)
Variances Variance Rati F 15.72240 23.15450 o.20s0 Equal Variances
Distribution Shapiro-Wilk W 0.80564 0.01698 Normal Distribution

Data Summary Original Beta Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlilcial SolUS 5 66.484 26.15 82.7? 23.370
100 5 17.659 11.000 25.575 5.894
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:29 PM
Test Link: 02-6445-8985/B154203psA

Analyst: b.-
-40-

Approval:_____

Plant Chronic test CH2M Hill

Test No: 01-7071-4913 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 DI Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: repeat last BG1542-03A

Sample No: 15-5457-5144 Code: B1542-03 Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 142d Oh Station:

Comments: J10DT8, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
03-8076-1014 % Germination 100 > 100 N/A 20.96% Equal Variance t Two-Sample
08-4295-7792 AG Average Dry Wt. 100 >100 N/A 35.38% Equal Valance t Two-Sample
10-3029-3936 AG Average Height < 100 100 N/A 23.48% Equal Variance t Two-Sample
11-0749-8506 AG Average Wet WL 100 >100 N/A 35.26% Equal Variance t Two-Sample
08-1680-8695 Root Average Dry Wt. 100 > 100 N/A 39.40% Equal Variance t Two-Sample
07-9801-3032 Root Average Length '100 100 N/A 23.91% Equal Variance t Two-Sample
09-0174-2180 Root Average Wet Wt. <100 100 N/A 36.01% Equal Variance t Two-Sample
01-3143-0252 Total Average Blomass Dry 100 >100 N/A 35.95% Equal Variance t Two-Sample
02-9227-5895 Total Average Biomass Wet 100 > 100 N/A 35.37% Equal Variance tTwo-Sample

OOD-092-101-1 CETlInI v1.1.2revi



CETIS Test Summary
Report Date:
Test Link:

CETIS' vl.1.2revi

Page 2 of 3
15 May-06 1:29 PM

02-6445-896 154203psA

-41-
Analyst: Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE so CV
0 Arjlftcai SolI/S 5 0.84000 0.80000 1.00000 0.09798 0.21909 26-08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArUficial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.57920 2.00800 4.85601 0.56377 1.26063 35.22%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arifcial Sol/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 13.88 11.2 1.8 0.9069 2.0278 14.61%

AG Average Wet WI. Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial SoiUS 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 22.778 12.718 30.848 3.5531 7.9451 34.88%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arlificial Soll/S 5 1.61720 0.84667 2.06331 0.25857 0.57819 35.75%
100 5 1.36240 0.81600 2.09200 0.22487 0.50283 36.91%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiLVS 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.36 8.8 14.4 0.9826 2.1973 19.34%

Root Average Wet Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificlal SollS 5 36.878 13.317 46.99 6.1816 13.778 37.36%
100 5 21.691 11.816 31.752 3.6095 8.0711 37.21%

Total Average Biomass Dry WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Afflcial SOilUS 5 6.57761 2.70335 8.32668 1.00853 2.25514 34.29%
100 5 4.94160 2.82400 6.94801 0.77480 1.73251 35.06%

Total Average Biomass Wet Wt. Summary

Conce-% 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 44.49 24.534 62.800 7.1169 15.914 35.79%

000-092-101-1



Page 3 of 3
Report Date: 15 May-06 1:29 PM
Test Link: 02-6445-8985/8154203psACETIS Test Summary

CETISM v1.1.2revI
-42-

Analyst: > Approval:

% Germination Detail

Con-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolWdS 0.60000 1.00000 1.00000 0.60000 1.00000
l0o 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifdal SoilS 2.05668 6.05200 5.26000 6.26333 5,17000
100 4.48201 4.06799 2.48201 4.85801 2.00800

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiial SollS 20.3333 16.8 15.2 27 15.4
100 15.2 15.6 12.2 15.2 11.2

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifcial SolVS 12.8333 36.8260 31.748 35.78 30.84
100 29.2260 24.71 16.386 30.848 12.718

Root Average Dry Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artiicial SoIl/S 0.64667 1.92800 1.52800 2.00331 1.92001
100 1.38401 1.54200 0.97799 2.09200 0.81600

Root Average Length Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArlicIal Sol/S 13.3333 23.4 20 29 20.4
100 11.4 12.4 9.8 14.4 8.8

Root Average Wet Wt. Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SolS 13.3167 45.2540 36.3420 46.99 42.488
100 25.2300 24A32 15.2260 31.7520 11.8160

Total Average Blomass Dry Wt. Detail

Con-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial Sol/S 2.70335 7.98000 6.78801 8.3266 7.09000
100 5.86602 5.61000 3.46000 6.94801 2.82400

Total Average Blomass Wet Wt Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificial Soll/S 26.1500 82.0800 88.0900 82.77 73.328
100 54.4560 49.142 31.612 62.6000 24.5340

000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 03-8076-1014/B1i54203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 02-6445-8985 02-8445-8985 15 May-06 1:28 PM CETiSvI.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 1 N/A 20.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Artificial Soll/Sed 100 -1.33 1.659M 0.9294 0.20917 Non-Signifcant Effect

ANOVATabl*

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.0)
Between 0.084348 0.084348 1 2.67 0.14111 Non-SignificantEffect
Eror 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Modified Levene 4.80000 11.25862 0.05984 Equal Variances
Distribution Shaphio-Wik W 0.81415 0.02153 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArIfficial SoilS 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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Comparisons: Page 2 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 08-6295-779211 54203psACETIS Analysis Detail

plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 02-6445-8985 02-6445-8985 15 May-06 1:28PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 35.38%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisIon(0.05)
Artificial Soil/Sed 100 1.46361 1.85MG 0.0907 1.75485 Non-Signifiant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dectsion(O.05)
Between 4.769275 4.769275 1 2.14 0.18145 Non-Significant Effect
Error 17.81121 2.226401 8
Total 22.5804858 6.9956785 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 1.80195 23.15450 0.58241 Equal Variances
Distribution Shapiro-Wilk W 0.85931 0.07488 Normal Distribution

Data Summary Original Data Transformed Data

Conb-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.96040 2.05658 6.26333 1.69222
100 5 3.57920 2.00800 4.85601 1.26063
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 3 of 9
15 May-06 1:29 PM

10-3029-3938iB154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Height Comparison 02-8445-8985 02-6445-8985 15 May-06 1:28 PM CETISvI.1.2

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

Equal Variance t Two-Sample C > T Untransformed <100 100 N/A 23.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisIon(0.05)
Artifcial SolLdSedi 100 2.11800 1.85955 0.0335 4.44839 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decilion(D.05)
Between 64.17778 64.17778 1 4.49 0.06703 Non-Significant Effect
Error 114.4516 14.30644 8
Total 178.629333 78.484224 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.95839 23.15450 0.11205 Equal Variances
Distribulion Shapiro-Wilk W 0.85981 0.07593 Normal Distribution

Data Summary Original Daft Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO 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
Comparisons: Page 4 of 9
Report Date: 15 May-06 1:29 PM
Analysis: -0749.506/9154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet WI. Compaison 02-1445-8985 02-8445-8985 15 May-06 1:28 PM CETISv1.l.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 35.25%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artlcial SoillSedi 100 1.21638 1.85965 0.1293 10.4381 Non-Significant Effect

ANOVA Table

Source Sum of Squares Moan Square DF F Statistic P-Value Decislon(0.05)
Between 116.5494 116.5494 1 .AS 0.25851 Non-Signifcant Effect
Error 630.1755 78.77194 8
Total 746.724945 195.32135 9 .

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(O.01)
Variances Variance Ratio F 1.49579 23.15450 0.70595 Equal Vadances
Distibuion Shapiro-Wilk W 0.85182 0.08017 Normal Distribulion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 50
0 Artificial Soil/S 5 29.605 12.833 36.828 9.717
100 5 22.778 12718 30.848 7.9451
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Comparisons: Page 5 of 9
Report Date: 15 May-08 1:29 PM
Analysis: 08-1680-6695/B154203pSACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 02-4445-8985 02-6445-8985 15 May-06 1:28 PM CETISv1.1.2

Method Alt H Data Transform Zta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 3940%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Sol/Sedi 100 0.74355 1.85955 0.2392 0.63723 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decison(0.05)
Between 0.1623032 0.162303 1 0.55 0.47842 Non-Significant Effect
Error 2.348554 0.293571 8
Total 2.51088783 0.4558738 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(O.01)
Variances Variance Ratio F 1.32217 23.15450 0.79323 Equal Variances
Distribution Shapiro-Wilk W 0.96492 - 0.84022 Normal Distribution

Data Summaly Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficial SolLS 5 1.61720 0.64667 2.06331 0.57819
100 5 1.36240 0.81600 2.09200 0.50283

Graphics

1. [ 0.05- ----- - R SI0.7j -0 . .. -- -.-

I 10 -2.0 .5 -1 .0 . 00 05 LO LS 2.
cIIx-% I.ankle

CETIS' v1.1.2revi Analyst: ____ Approval: -47-000-M2-101-1



Comparisons: Page 6 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 07-9801-3032f18 54203psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 02-8445.8985 02-6445-8985 15 May-06 1:29 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Tv-Sample C>T Untransformed <100 100 N/A 23.91%

Group Comparisons

Control vs Conc-% Slatistic Critical P-Value MSD Decision(f.05)
Artificial SoIliSedI 100 3.61544 1.85956 0.0034 5.07478 Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Decislon(.03)
BeMeen 243.3778 243.3778 1 13.07 0.00683 Significant Effect
Error 148.9529 18.61911 8
Total 392.330673 261.99889 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 8.71297 23.15450 0.09214 Equal Variances
Distribution Shapiro-Wilk W 0.95770 0.75941 Normal Distribution

Data Summary Ornal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artflcial SolS 5 21.227 13.333 29 5.693
100 5 11.36 8.8 14.4 2.1973

Graphics
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0 -t o -. 5 -to -.s OS 05 to is o
canc-% Renkis

CETIS vl.1.2revl Approval:_____Analyst >'-000-092-101-1



CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 09-0174-2150/8154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 02-6445-OB5 02-644&68985 15 May-06 1:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranslormed <100 100 N/A 36.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificlal SoflSedi 100 2.12672 1.85058 0.0331 13.2790 Signflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 576.6071 576.6071 1 4.52 0.06613 Non-Significant Effect
Error 1019.879 127A48 8
Total 1596.48572 704.09194 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dscision(0.01)
Variances Variance Rato F 2.91398 23.15450 0.32495 Equal Varlances
OWlbuion ShaplTo-WikW 0.87337 0.10940 Normal Distrbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 36.878 13.317 48.99 13.778
100 5 21.691 11.816 31.752 8.0711

Graphics

11
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0 *25-
-2.0 ..5 -Ii 45 U is 10 IS 2.0

Cone-% anklds

CETISW vl.12rev a
-49-

Approval:___Analyst:ODO-92-101-1



CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 1:29 PM
Analysis: 01-3143-0252/8154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 02-6445-8985 02-6445-8985 15 May-06 1:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITwo-Sample C>T Untransformed 100 >100 1 NIA 35.95%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(O.05)
Artificial SoillSed 100 1.28638 1.85955 0.1171 2.36495 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 6.691254 6.691254 1 1.65 0.23429 Non-Significant Effect
Error 32.34896 4.043621 8
Total 39.0402188 10.734875 9

ANOVA AssumptIons

Attribute Test Statistic Critical P-Value Declson(0.01)
Variances Variance Ratio F 1.69432 23.15450 0.62201 Equal Variances
Distibution Shapim-Wik W 0.88744 0.15854 Normal Distribution

Dafa Summary Original Data Transformed Data
Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SOWS 5 6.57761 2.70335 8.32666 2.25514
100 5 4.94160 2.82400 6.94801 1.73251

Graphics

2.0 eI o.r .91

.7

010 -3. --------- - - - - - - - -

0.04.
0 I0a -2.0 -il -1.0 ..5 0.0 0.5 10 1.5 20

Conc-% Rankle

Analyst 3 -50-Approval: _____000-092-101-1 CETISTO v.1.2revi



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 9 of 9
15 May-06 1:29 PM

02-9227-5895/B154203psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Beomass Wet Wt. Compaison 02-6445-8985 024445-8985 15 May-06 1:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untansformed 100 >100 1 N/A 35.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artificial Soll/Sedl 100 1.74104 1.85955 0.0599 23.5133 Non-Slgnillcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Doclslon(O.05)
Between 1211.628 1211.628 1 3.03 0.11986 Non-SignifIcant Effect
Error 3197.737 399.7171 8
Total 4409.36499 1611.3455 9

ANOVA Assumptions

Mtribute Test Statistic Critical P-Value DecIsion(O.01)
Variances Variance Ratio F 2.15665 23.15450 0.47497 Equal Variances
Distribution Shapiro-Wilk W 0.86762 0.09378 Normal Distribugion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificiel Soll/S 5 66.484 26.15 82.7? 23.370
100 5 44.469 24.534 62.600 15.914

Graphics

0 ------------ - - - - - - - -

I-s .

0-3k
0 100 -2.0 -1.5 *1.0 -US 0 03 L 1.0 2.0

cft-% Itankts

CETiW' vl.1.2revl Approval: -51-Analyst: LN000-092-101-1
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CETIS Test Summary
Report Date:
Test Unk:

CETIS vl.i.2rev

Page 1 of 3
15 May-06 1:35 PM

04-1720-8149/8154208psA

-53-
Approval:_

Plant Chronic test CH2M Hill

Test No: 08-6132-1752 Test Type: Plant Chronic test Duration: 33d Oh

Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergl
Ending Date: 08 May-06 Dil Water: Source:
Setup Dat*: 05 Apr-06 12:00 AM Brine:

Comments: repeat test 8G1542-CM

Sample No: 15-5450-5055 Code: 81542-08 Client:
Sample Date: 28 Nov-05 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 128d Oh Station:

Comments: J10LJ5. E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-8535-7141 % Germination 100 > 100 WA 22.99% Equal Variance tTwo-Sample
044372-568 AG Average Dry Wt. <100 100 NIA 30.26% Equal Variance t Two-Sample
154788-4378 AG Average Height < 100 100 NA 24.06% Equal Variance t TwocSample
17-2158-8620 AGAverageWetWt. <100 100 NIA 30.69% Equal Variance t Two-Sample
12-98544472 Root Average Dry Wt. 100 > 100 N/A 35.11% Equal Variance t Two-Sample
04-3460-2963 Root Average Length <100 100 N/A 24.97% Equal Variance t Two-Sample
07-6351-6603 Root Average Wet Wt <100 100 N/A 37.46% Equal Variance t Two-Sample
12-6733-3681 Total Average Blomass Dry < 100 100 N/A 31.11% Equal Variance t Two-Sample
094644-3668 Total Average Blomass Wet <100 100 N/A 34.17% Equal Variance t Two-Sample

Analyst:. ZS000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CETIS" vl.1.2rvI A

Page 2 of 3
15 May-06 1:35 PM

04-1720-8149/B1 54208psA

-54-
Approval:

% Germinallon Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifcial Soill/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.96000 0.80000 1.00000 0.04000 0.08944 9.32%

AG Average Dry W. Summary

Conc-% ControlType Reps Mean Minimum Maximum BE SD CV
0 ArtifcIal Sol/S 5 4.96040 2.05688 6.26333 0.75679 1.69222 34.11%
100 5 2.91350 2.31799 3.92000 0.28112 0.62860 21.58%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 18.947 15.2 27 2.2138 4.9498 26.13%
100 5 10.87 8 13.75 1.0526 2.3536 21.65%

AG Average Wet Wl. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifial SoWVS 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 16.921 13.174 25.232 2.2337 4.9947 29.52%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolS 5 1.61720 0.84667 2.06331 0.25857 0.57819 35.75%
100 5 1.40240 1.04600 2.04800 0.16241 0.36317 24.83%

Root Average Length Summary

Conc-% 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 11.3 7.8 15.5 1.2806 2.836 25.34%

Root Average Wet WL Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 22.994 12.764 37.868 4.1506 9.281 40.36%

Total Average Biomass Dry WL Summary

Con-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoILIS 5 6.57761 2.70335 8.3266 1.00853 2.25514 34.29%
100 5 4.37590 3.3399 5.91W9O 0.44024 0.98441 22.50%

Total Average Somass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ardflal So/S 5 66.484 28.150 82.77 10.452 23.370 35.15%
100 5 39.915 25.938 63.1 6.3258 14.145 35.44%

Analyst: Z-000-M9-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 1:35 PM
Test Link: 04-1720-8149/B154208psA

CETIS'" vi.1.2revi
-55-

Approval:_

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arliiclal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.80000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 2.05668 6.05200 5.26000 6.26333 5.17000
100 2.58401 2.31799 3.92000 2.64800 3.09750

AG Average Height Detall

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArificIal SoL/S 20.3333 16.8 15.2 27 15.4
100 10 8 Its 9.8 13.175

AG Average Wet WI. DotaB

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoI/S 12.8333 36.8260 31.748 35.76 30.84
100 14.0380 13.174 25.2320 14.216 17.945

Root Average Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artifcial Soil/S 0.64867 1.92800 1.52800 2.06331 1.92001
100 1.37800 1.04600 2.04600 1.38199 1.45999

Root Average Length Detail

Conc% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Ariflcial SOeIS 13.3333 23.4 20 29 20.4
100 10.2 7.8 12.4 10.6 15.5

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Arificial Soil/S 13.3167 45.2840 36.3420 46.99 42.488
100 21.4260 12.7640 37.868 19.062 23.8525

Total Average Blamas Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 2.70335 7.98000 6.78801 8.3266 7.09000
100 3.96201 3.36399 5.96599 4.03000 4.55751

Total Average Biomass Wet Wt. Detall

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artificial Soil/S 26.1500 82.0800 68.0900 82.77 73.328
100 35.4640 25.938 63.1 33.278 41.7975

000-092-101.1 Analyst: V-



Comparisons: Page I of 9
Report Date: 15 May-06 1:35 PM
Analysis: 05-8535-7141/6154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvl.1.2

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

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

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
ArtIficla Soll/Sed 100 -1.1138 1.85955 0.8512 0.22714 Non-Significant Effect

ANOVA Table

Source Sum of Square* Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0462777 0.046278 1 1.24 0.29769 Non-Significant Effect
Error 0.294103 0.037301 8
Toal 0.344688 0.0835790 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.87779 23.15450 0.12462 Equal Variances
Dislribulon Shapiro-Wit W 0.82019 0.02548 Normal DIsrlbutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 ArIficial SoIl/S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650

Graphics

a I 0.1

0.0 1 I0.

COMc-% Iankits

I Ie.

CETISU v1.1.2revi
-56-

Approval:__Analst 3-000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 2of 9
15 May-06 1:35 PM

04-4372-568B 154208psA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Dry WL Comparison 04-17204149 04-1720-8149 15May06 1:35 PM CETISvI.1.2

Method Ali H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Samrple C>T Untransformed <100 100 N/A 30.26%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Soll/Sedl 100 2.53545 1.85955 0.0175 1.50124 Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 10A7451 10.47451 1 8A3 0.03496 SIgnificant Effect
Error 13.03500 1.829382 B
Total 23.5095625 12.103888 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Reo F 7.24704 23.15450 0.08109 Equal Variances
Dilstribulon Shapiro-Wilk W 0.84825 0.05537 Normal Distribuion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolI/S 5 4.96040 2.05668 626333 1.6922
100 5 2.91350 2.31799 3.92000 0.62860

Graphics

LO IJ
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 3 of 9
15 May-06 1:35 PM

15-8788.4376/8154208ps

CETIS" v1.1.2revl
-58-Approval:

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dots Analyzed Version

AG Average Height Comparison 04.-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

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

Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 24.06%

Group Comparlsons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Artifcial SoilISedi 100 3.29507 1.85955 0.0055 4.55801 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF I Statistic P-Value Docision(O.051
Between 163.0814 163.0814 1 10.86 0.01094 Significant Effect

Error 120.1616 15.02019 8
Total 283.242912 178.10155 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 4.42294 2&15450 0.17894 Equal Variances

Diesibulon Shapiro-Wllk W 0.89231 0.18001 Normal DIsributIon

Data Summary Original Data Transformed Data

Conc-% 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

Graphics

It'I
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 4of 9
15 May-06 1:35 PM

17-2158-8620(S154208psA

Plant Chronic test CH2M Hill

Endpoint Analysls Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35PM .CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Unfransformed <100 100 NIA 30.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(D.05)
Artificial SoiliSed 100 2.59606 1.85955 0.0159 9.08585 SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 4022389 402.2389 1 6.74 0.03181 Significant Effect

Enr 477.4698 59.68373 8
Total 879.708771 461.92265 9

ANVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 3.78474 23.15450 0.22556 Equal Varlances
Distibuion Shapiro-Wik W 0.88392 0.14468 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoullS 5 29.605 12.833 36.826 9.717
100 5 16.921 13.174 25.232 4.9947

Graphics

i - - - - - -- - - - -

0 -0 sd i n e t so O- -2.0 -I' -is 405 00 ftS £0 nk 2.0

cee-i banhht
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 5 of 9
15 May-06 1:35 PM

1 2-9654-4472(8154208osA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry W. Comparison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Unbrunsformed 100 >100 1 N/A 35.11%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Soll/Sed 100 0.50697 1.85955 0.3129 0.56781 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0599097 0.05991 1 0.26 0.62585 Non-Significant Effect
Error 1.864788 0.233098 8
Total 1.92467780 0.2930057 9

ANOVA Assumptions

AMtrbute Test Statistic Critical V-Value Declsion(0.01)
Variances Variance Ratio F 2.53463 23.15450 0.38967 Equal Variances
Distribution Shapiro-Wik W 0.W278 0.38072 Normal Distribullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.46240 1.04600 2.04600 0.36317

Graphics
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Comparisons: Page 6 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 04-348-295336154208psACETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Compatison 04-1720-8149 04-1720-8149 15 May-06 1:35 PM CETISv1.I.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 . N/A 24.97%

Group Gomparlsons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sedl 100 3.48314 1.85955 0.0041 5.29956 Significant Effect

ANOVA Table

Source Stan of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 246.3468 246.3468 1 12.13 0.00828 Significant Effect
Error 162.4409 20.30511 a
Total 408.787859 266.65158 9

ANOVA Assumptiona

Altribute Test Statistic Critical P-Value Declsion(.01)
Variances Variance Ratio F 3.95247 23.1540 0.21170 Equal Variances
Disrtbuton Shapiro-Wilk W 0.96578 0.84922 Normal Disfibution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SolVS 5 21.227 13.333 29 5.693
100 5 11.3 7.8 15.5 2.8636

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:35 PM
Analysis: 07-6351-6603/6154208peA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 04-1720-8149 04-1720-"149 15 May-08 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSDM
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 37.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Decislon(O.05)
Artificial Soll/Sedi 100 1.86880 1.85955 0.0493 13.8149 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 481.8888 481.8888 1 3.49 0.09859 Non-Significant Effect
Eror 1103.85 137.9813 8
Total 1585.73911 619.87006 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decialon(0.01)
Variances Variance Ratio F 2.20379 23.15450 0.46291 Equal Variances
Distibullon Shapiro-WHk W 0.94621 0.62394 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 36.878 13.317 40.99 13.778
100 5 22.994 12.764 37.868 9.281

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page a of 9
15 May-06 1:35 PM

12-6733-3681i915420apeA

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Total Average Biomass Dry WL Comparison 04-1720-8149 04-1720-8149 15May-061:35PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units C1V PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 31.11%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artficial SoWSedl 100 2.00077 1.85955 0.0402 2.04630 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Doecision(0.05)
Between 12.11875 12.11875 1 4.00 0.08042 Non-Significant Effect
Error 24.21888 3.02736 8
Total 36.3376379 15.146115 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Varlance Ratio F 5.24797 23.15450 0.13730 Equal Variances
Distributlon Shapiro-Wilk W 0.86037 0.08825 Nomial Distribution

Data Sumary Original Do" Transformed Data

Conc-% Contol Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlficial Soli/S 5 6.57761 2.70335 8.32666 2.25514
100 5 4.37590 3.36399 5.96599 0.98441

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 9 of 0
15 May-06 1:35 PM

09-9644-3668/B154208psA

Plant Chronic test CH2M11 Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 04-1720-149 04-1720-8149 15 May-06 1:35 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 34.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sed 100 2.17471 1.85955 0.0307 22.7178 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 1764.68 1764.68 1 4.73 0.06137 Non-Significant Effect
Error 2985.025 373.1281 8
Total 4749.68494 2137.7879 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.7296 23.15450 0.35420 Equal Variances
Distribution Shapiro-Wilk W 0.92551 0519 Normal Distribution

Data Summary Original Data Transformed Date

Conc.% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soill/S 5 6.484 26.15 8177 23.370
100 5 39.915 25.938 63.1 14.145

Graphics
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CETIS Test Summary Report Date:
Test Link:

CETIS' vl.1.2revl

Page 1 of 3
15 May-06 1:51 PM

024923-3771/BG156601ps

-66-
Approval:

Plant Chronic test CH2M Hill

Test No: 18-2151-9846 Test Type: Plant Chonic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:OC AM Brine:

Comments: BG1566-01

Sample No: 07-8112-4502 Code: 81568-01 Client:
Sample-Date: 22 Mar-06 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 14d Oh Station:

Comments: J111J98

Comparison Summary

Analysis Endolnt NOEL LOEL ChV PMSD Method
05-1554-1035 % Germination 100 >100 N/A 27.93% Wllcoxon Rank Sum Two-Sample
00-9297-1693 AG Average Dry Wt. 100 >100 N/A 28.98% Equal Variance t Two-Sample
01-4184-2571 AG Average Height < 100 100 N/A 2644% Equal Variance t Two-Smple
06-0316-2832 AG Average Wet Wt. 100 >100 N/A 34.28% Equal Variance t Two-Sample
08-1965-4440 Root Average Dry Wt. 100 >100 N/A 35.48% Equal Variance t Two-Sample
07-8046-8898 Root Average Length < 100 100 N/A 24.73% Equal Variance t Two-Sample
13-3311-4140 Root Average Wet Wt. 100 > 100 N/A 40.92% Equal Varance t Two-Sample
19-0102-5163 Total Average Biomass Dry 100 > 100 N/A 29.78% Equal Variance I Two-Sample
00-5708-4133 Total Average Blomass Wet 100 > 100 N/A 30.99% Equal Variance t Two-Sample

000-092-101-1 Analyst -



CETIS Test Summary
Page 2 of 3

Report Date: 15 May-06 1:51 PM
Test Link: 02-4923-37711BG156601ps

CETIS"' vl.1.2revi
. -67-

Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIl/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.92000 0.60000 1.00000 0.08000 0.17889 19.44%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE so CV
0 Artlfldal Soil/S 5 4.96040 2.05668 6.26333 0.75879 1.69222 34.11%
100 5 3.67426 3.27800 4.15801 0.15767 0.35255 9.60%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SILS 5 18.947 15.2 27 2.2136 4.9498 28.13%
100 5 12.853 9.6 18.667 1.535 3.4323 26.70%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial Soll/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

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Articial Soil/S 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 Avenge Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ahifldal Soil/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 12.293 9.6 16.667 1.2196 2.7271 22.18%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arificial SoIl'S 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 33.714 15.53 47.044 5.2116 11.810 35.03%

Toba Avenge Biomass Dry Wt. Summary

Cona-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoilS 5 6.57761 2.70335 8.32668 1.00853 2.25514 34.29%
100 5 5.52573 4.81399 6.40199 0.30399 0.67973 12.30%

Total Average Blomass Wet WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soll/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 61.545 51.644 71.45 3.6797 8.2281 13.37%

Analyst: b000-092-101-1



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 1:51 PM
Test Link: 02-4923-3771/BG156601ps

CET1s vA.1.2levy 1 -68-
Approval:____

% Genination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArtificIal SoIlI/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 0.60000 1.00000 1.00000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoulS 2.05668 6.05200 5.26000 6.26333 5.17000
100 3.79600 3.38332 4.15801 3.27800 3.75599

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artificial Soll/S 20.3333 16.8 15.2 27 15A
100 11.8 18.6667 12.6 9.6 11.8

AG Average Wet WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 12.8333 36.8260 31.746 35.78 30.84
100 24.406 40.21 25.64 20.8780 28.0200

Root Average Dry WL Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 2.27400 1.67334 2.24399 1.53599 1.53000

Root Average Length DfalIl

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artifical Soil/S 13.3333 23A 20 29 20.4
100 9.6 16.66w7 13 11.2 11

Root Average Wet WL Detail

Cono-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ArlificIal Sol/S 13.3167 45.2540 36.3420 46.99 42468
100 47.044 15.53 35.33 30.766 39.9000

Total Average Blomass Dry WI. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Art1fcial Sol/S 2.70335 7.98000 6.78801 8.32668 7.09000
100 6.06999 5.05664 6.40199 4.81399 5.28801

Total Average Blomass Wet WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Ardal SoWS 26.1500 82.0800 68.0900 8277 73.328
100 71A5 55.74 60.97 51.644 67.92

Analyst '4-'000-092-.101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 05-15 54-1035/BG1660lpsCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version ,

% Germination Comparison 02-4923-3771 024923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value Ties becislon(0.05)
Artificial SolLVSedi 100 30 0.6548 3 Non-Signincant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Stalstic P-Value Declslon(0.05)
Between 0.021087 0.021087 1 OAO 0.54474 Non-Signincent Effect
Error 0.4217399 0.052717 8
Total 0.44282693 0.0738045 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Varlances Variance Redo F 1.50000 23.15450 0.70400 Equal Variances
Dittribullon Shapiro-Wilk W 0.75864 0.00455 Non-normal Distribution

Data Summary Original Data Transformed Dat

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificlal SolyS 5 0.84000 0.60000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73881
100 5 0.92000 0.60000 1.00000 0.17889 8.00000 2.00000 7.00000 2.23607

Graphics

0.4

0.1

o too - -L.S -1,0 -4. as 0. 1.0 15 2.0
conc-% Rankft

CETS"' v1.1.2evi
-69-
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Comparisons: Page 2 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 00-9297-1893150158801 psCETIS Analysis Detail

Plant Chronic test CH2M Hi

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry WI Comparison 02-4923-3771 02-4923-3771 15 May-05 1:51 PM CETISvI.1.2

Method Alt H Det Tranaform Z*%a NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C > T Untransbrmed 100 >100 1 N/A 28,98%

Group Comparisons
Control vs Conc-% statistic Critical P-Value MSD3 Declslon(0.05)
Artificial Soil/Sad 100 1.86375 1.85955 0.0674 1.4375 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-value Decision(0.05)
Between 4.15365 4.135365 1 2.77 0.13473 Non-Significant Effect
Error 11.95166 1.493957 8
Total 18.0870247 5.6293229 9

ANOVA Assumptions

Attribute Test statistic critical P2-Volue Decision(O.01)
Variances Variance Ratio F 23.03905 23.15450 0.01DO9 Equal Variances

Distribution Shapiro-Wilk W 0.80366 0.01606 Normnal Distribution

Date Summary Original Data Transformed Dat

Conc-% control Typo Count Mean Minknum Maximum SO Mean Minimuxm Maximum 30
0 ArtiMicat SoulS 5 4.98040 2.0568 6.26333 1.89222
100 5 3.67428 3.27800 4.15801 0.35255
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Comparisons: Page 3 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 01-41B4-2571/BG156601psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 26.44%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soi/Sedl 100 2.26202 1.85956 0.0268 5.00918 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Doclalon(O.05)
Between 92.82178 92.82178 1 5.12 0.05355 Non-Significant Effect
Error 145.1271 18.14089 8
Total 237.948883 110.96267 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 2.07971 23.15430 0.49566 Equal Variances
Distribution Shapiro-Wilk W 0.84655 0.05284 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
a AIlficlal Soll/S 5 18.947 15.2 27 4.9498
100 5 12.853 9.6 18.667 3.4323
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Comparisons: Page 4 of 9
Report Date: 15 May-06 1:51 PM
Analysis: O6-0 31 6-2 532 /BG15601psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 34.28%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Aitficial Soll/Sedi 100 0.32514 1.85955 0.3767 10.1497 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 7.873582 7.873582 1 0.11 0.75342 Non-Significant Effect
Error 595.8298 74.47873 8
Total 603.703416 82.352311 9

ANOVA Assurnptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Rado F 1.73128 23.15450 0.80798 Equal Variances
Distibution Shapiro-Wilk W 0.96823 0.87396 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 29.605 12.833 36.82 9.717
100 5 27.831 20.878 40.21 7.385

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 5 of 9
15 May-06 1:51 PM

05-1965-4440/BG156601ps

Plant Chronic test CH2

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Comparison - 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed 100 >100 1 N/A 35.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artlficial Soll/Sed 100 -0.7592 1.85955 0.7652 0.57382 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 0.1372013 0.137201 1 0.58 0.46952 Non-Significant Effect
Error 1.904404 0.238051 8
Total 2.04160514 0.3752518 9

ANOVA Assumptions

Attribute Teat Statistic Critical P-Value Docision(0.01)
Variances Variance Ratic F 2.35752 23.15450 0.42657 Equal Variances
Distribulon Shapiro-Wilk W 0.86708 0.09240 Normal Distribution

Data Sumaruy Original Data Transformed Data

Conc-% Control Type Count Mean Miniumn 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 227400 0.37657

Graphics
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Comparisons: Page 6 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 07-8048696/BS156601paCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units C11V PMSD
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 24.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Mso Decsion(O.05)
Artificial SoiVSed 100 3.16446 1.85955 0.0067 5.24954 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OP F Statistic P-Value Decision(0.03)
Between 199.5111 199.5111 1 10.01 0.01331 Significant Effect
Error 159.3884 19.92356 8
Total 356.899551 219.43466 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dsclslon(0.01)
Variances Variance Ratio F 4.35804 23.15450 0.18299 Equal Variances
Disribudon Shapiro-Wilk W 0.94982 0.66638 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtificialSoil/S 5 21.227 13.333 29 5.603
100 5 12.293 9.6 16.687 2.7271

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:51 PM

Analysis: 13-3311-8140/BG156601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 02-4923-3771 02-4923-3771 15 May-06 1:51 PM CETlSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 40.92%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value M30 Decision(0.05)
Artilicial Soil/Sedi 100 0.38989 1.85955 0.3534 15.0911 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 25.0295 25.0295 1 0.15 0.70679 Non-Significant Effect
Erro 1317.221 164.6527 8
Total 1342.25081 189.68216 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.36097 23.15450 0.77245 Equal Variances
Distribution Shapiro-Wilk W 0.87175 0.10478 Normal Dlstrtbutlmn

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artiflcial SoI/S 5 36.878 13.317 48.99 13.778
100 5 33.714 15.53 47.044 11.810

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 8 of 9
15 May-06 1:51 PM

19-0102-5163/BG156801ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry W. Comparison 02-4923-3771 02-4923-3771 15 May-0B 1:51 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untansformed 100 >100 1 NIA 29.78%

Group Comparisons

Control vs Conc-% Statistic Critica P-Value MSD Decision(0.05)
Artificial Soll/SedI 100 0.99861 1.85955 0.1738 1.95875 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 2.768133 2.766133 1 1.00 0.34723 Non-Slgnificant Effect
Error 22.19074 2.773843 8
Total 24.9588751 5.5399754 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision0.01)
Variances Variance Ratio F 11.00706 23.15450 0.03931 Equal Variances
Distribuuon Shapro-Wilk W 0.84038 0.04459 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minlmun Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 8.57761 2.70335 8.326W8 2.25514
100 5 5.52573 4.81399 6.40199 0.67973

Graphics
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Approval:t-76-000-092-101-1 CETISurv1.1.2revi



CETIS Analysis Detail
Comparisons; Page 9 of 9
Report Date: 15 May-06 1:51 PM
Analysis: 00-5708-4 13 3/BG1 56 601ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt Comparison 02-4923-3771 02-4923-3771 16 May-06 1:51 PM CETiSvl.1.2

Method Alt H Data Transform Za NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 NIA 30.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislaon(0.05)
ArlificIal SoilfSedi 100 0.44572 1.85955 0.3338 20.6046 Non-Significart Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 60.97949 60.97949 1 020 0.66761 Non-Significant Effect
Enr 2455.527 306.9409 a
Total 2516.50683 367.92041 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decialon(C.01)
Vadances Variance Ratio F 8.06740 23.15450 0.06761 Equal Variances
Distribution Shapiro-WIlk W 0.83722 0.04087 Normal DisulbutIon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 66.484 26.15 82.77 23.370
100 5 61.545 51.844 71.45 8.2281

Graphics
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-8287/BG156602ps

CETISN vl.1.2revi
-79-

AJ18l~t~J~Appoval:___

Plant Chronic test CH2M Hill

Test No: 12-275-8859 Test Type: Plant Clhonic lest Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergi
Ending Date: 08 May-06 DII Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments; BG1566-02

Sample No: 06-7557-8523 Code: 81588-02 Client:
Sample Date: 27 Mar-06 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: 9d Oh Station:

Comments: J11iJB7

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
07-3049-9835 % Germination 100 > 100 N/A 20.98% Equal Variance t Two-Sample
01-8840-9449 AG Average Dry Wt. < 100 100 N/A 33.96% Equal Variance t Two-Sample
04-1817-3375 AG Averge Height < 100 100 N/A 23.91% Equal Variance t Two-Sample
06-1778-4905 AG Average Wet Wt < 100 100 N/A 32.62% Equal Variance I Two-Sample
10-9034-6985 Root Average Dry Wt. 100 >100 N/A 39.19% Equal Varianc t Two-Sample
10-5848-0601 Root Average Length < 100 100 N/A 23.34% Equal Variance I Two-Sample
07-1319-0997 Root Average Wet WL. 100 > 100 N/A 41.70% Equal Variance t Two-Sample
06-9688-5993 Total Average Blomass Dry 100 >100 N/A 34.99% Equal Variance t Two-Sample
10-6936-9311 Total Average Blomass Wet 100 > 100 N/A 37.41% Equal Variance t Two-Sample

000-092-101-1



Page 2 of 3
Report Date: 15 May-06 1:56 PM
Test Link: 05-4012-6287BG156602psCETIS Test Summary

CETISM v1.1.2revl
-80-

Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifical SoilVS 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoaI/S 5 4.96040 2.0566 6.26333 0.75679 1.69222 34.11%
100 5 3.06959 1.35000 4.01200 0.49787 1.11283 36.25%

AG Average Height Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifial Soff/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 Minimumn Maximum SE SD CV
0 Artificial Soil/S 5 29.605 12.833 36.826 4.3456 9.717 32.82%
100 5 18.574 8.8880 24.588 2.8451 6.3618 34.25%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal SollVS 5 1.61720 0.64607 2.06331 0.25857 0.57819 35.75%
100 5 1.36680 O.BS400 1.813400 0.22198 0.49637 36.32%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arfildal Soll/S 5 21.227 13.333 29 2.546 5.693 263.2%
100 5 12.12 9 13.2 0.7864 1.7584 14.51%

Root Average Wet Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolUS 5 36.878 13.317 46.99 6.1616 13.778 37.36%
100 5 28.494 10.788 41.768 5.5165 12.335 43.29%

Total Average Biomass Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artdical Sdn/S 5 8.57761 2.70335 8.32666 1.00853 2.25514 34.29%
100 5 4A3539 2.00400 5.82599 0.71726 1.60385 36.15%

Total Average Biomass Wet Wt. Summary
Cone--% Control Type Rep@ Momn Minkrowi Maximurm BE SD CV
0 ArtIfical Soll/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 47.067 19.454 6BA56 8.3444 18.659 39.64%

Analyst:-OOD-092-101-1



CETIS Test Summary Report Date:
Test Link:

CETISI vl.1.2revi

Page 3 of 3
15 May-06 1:56 PM

05.4012-6287/BG158602ps

Approval:

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlficdal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000

AG Average Dry WL Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Arlifidal Soi1S 2.0568 6.05200 5.28000 6.26333 5.17000
100 3.94199 2.60798 1.35000 4.01200 3.43600

AS Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Artificial SoulS 20.3333 16.8 15.2 27 15.4
100 13 9.8 7.4 12.6 11

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArNcial So1S 12.8333 36.8260 31.748 35.78 30.84
100 22.464 16.158 8.68802 24.88 20.8920

Root Average Dry Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificli SoillS 0.64687 1.92800 1.52800 2.00331 1.92001
100 1.88400 1.09600 0.65400 1.71799 1.48201

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
o ArflaI SollS 13.3333 23.4 20 29 20.4
100 13 12.6 9 13.2 12.8

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arificiai Soll/S 13.3167 45.2540 36.3420 46.99 42.488
100 36.69W 21.8880 10.788 41.708 31.3280

Total Average Blomass Dry Wt Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial So/S 2.70335 7.98000 8.78801 8.3268 7.09000
100 5.82599 3.70398 2.00400 5.73000 4.91799

Total Average Bomass Wet Wt. Detail

Conc-% Control Type RepI Rep 2 Rep 3 Rep 4 Rep 5
0 Arlial SoilS 26.1500 82.0800 68.0900 82.77 73.328
100 59.16 38.046 19.4540 68A56 52.22

Analyst'00(-M92-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 07-3049-9835/BG156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Germination Comparison 05.4012-6287 05-4012-6287 15 May-06 1:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C > T Angular (Corected) 100 >100 1 N/A 20.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Arificial SolISedl 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-Significnt Effect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Modified Levene 4.80000 11.25862 0.05984 Equal Variances
Distribulon Shapiro-Wilk W 0.81415 0.02153 Normal Distribution

Data Summary Original Date Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilrS 5 0.84000 0.0000 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
Comparisons: Page 2 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 01-6840-9449/BG156602ps

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt Comparison 05-4012-6287 05-4012-6287 15LMay-061:55 PM CETiSv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 33.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dscialon(0.05)
Artificial Soit/Sedl 100 2.08754 1.85955 0.0351 1.68430 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DaclsIon(0.05)
Between 8.937865 8.937865 1 4.36 0.07029 Non-Significant Effect
Error 16A0803 2.051004 8
Total 25.3458948 10.98869 9

ANOVA Assumptions

Afmibute Test Statistic Critical P-Value Docision(O.01)
Variances Variance Ratio F 2.31238 23.15450 0.43679 Equal Variances
Distribution Shapiro-Wilk W 0.84486 0.05044 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 4.98040 2.05668 8.26333 1.69222
100 5 3.06959 1.35000 4.01200 1.11283
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Comparisons: Page 3 of 9
Report Data: 15 May-06 1:56 PM
Analysis: 04-1817-3375/BG156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Compadson 05-4012-6287 05-4012-6287 15May-061:55PM CETlSvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed '100 100 N/A 23.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil/Sod 100 3.36079 1.85955 0.0050 4.52974 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deocision(0.05)
Between 167.5538 167.5538 1 11.29 0.00992 Significant Effect
Error 118.6756 14.83444 8
Total 286.229324 182.38822 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 4.74088 23.15450 0.16091 Equal Variances
DisIbution Shapiro-Wilk W 0.88878 0.16420 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% 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 10.760 7.4 13 2.2733
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CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 06-17 78-4 905 /BG156602 pe

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 05-4012-6287 05-4012-6287 15 May-06 1:55 PM CETISv1.1.2

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

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artficil Soil/Sedl 100 2.12393 1.85955 0.0332 9.65866 Significant Effect

ANOVA Table

Source Sm of Squares Mean Square DF F Statistic P-Value Docislon(O.05)
Between 304.255 304.255 1 4.51 0.06642 Non-SignifIcant Effect
Error 539.5712 07.4464 8
Total 843.826233 371.70141 9

ANOVA Aesumptfons

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 2.33292 23.15450 0.43209 Equal Variances
Distribution Shapiro-Wik W 0.83430 0.03769 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soll/S 5 29.605 12.833 36.828 9.717
100 5 18.574 8.660 24.688 6.3618

Graphics
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CETIS " vl.1.2rev Analyst_ '6- Approval: -85-000-092-101-1



Comparisons: Page 5 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 10-9034-6985/BG1 56602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Comparison 06-4012-6287 05-4012-6287 15May-061:55 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 39.19%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sedl 100 0.73477 1.85955 0.2417 0.63371 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF P Statistic P-Value Declsion(0.05)
Between 0.1567499 0.15675 1 0.54 0.48346 Non-SIgnificant Effect
Error 2.322712 0.290339 a
Total 2.47946206 0.4470889 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dsclsion(0.01)
Variances Variance Ratio F 1.35685 23.15450 0.77462 Equal Variances
Distribution Shapiro-Wilk W 0.87393 0.11105 Normal listributlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 80
0 Arditdal Soll/S 5 1.61720 0.64867 2.06331 0.57819
100 5 1.36680 0.65400 1.88400 0.49637
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 6 of 9
15 May-06 1:56 PM

10-5848-0601/BG156602ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Length Comparison 05-4012-6287 05-4012-6287 15 May-06 1:56 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Untransformed '100 100 N/A 23.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD DecIsion(0.05)
Artifcial Soil/Sed 100 3.41756 1.85955 0.0046 4.95507 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 207.3284 207.3284 1 11.68 0.00912 Significant Effect
Error 142.0089 17.75111 8
Total 349.337341 225.07956 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decilon(0.01)
Variances Variance Ratio F 10.48196 23.15450 0.04287 Equal Variances
Distributon Shapiro-Wilk W 0.92184 0.37254 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIl/S 5 21.227 13.333 29 5.693
100 5 12.120 9 13.2 1.7584

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 1:56 PM
Analysis: 07-1319-0997/BG156602ps

Plant Chronic test CH2M Hill]

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 05-4012-8287 05-4012-6287 15 May-06 1:56 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C'>T Untranfwmed 100 >100 1 WA 41.70%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial Soil/Sedl 100 1.01362 1.85955 0.1702 15.379 Non-SignIficant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.06)
Between 175.7511 175.7511 1 1.03 0.34035 Non-SignIficant Effect
Error 1367.951 170.9939 8
Total 1543.70190 346.74405 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.0i)
Variances Variance Ratio F 1.24753 23.15450 0.83546 Equal Variances
Distibulon Shapiro-Wilk W 0.87920 0.12775 Normal Disbibuton

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arlificial Soll/S 5 36.878 13.317 40.99 13.T78
100 5 28.494 10.788 41.768 12.335

Graphics
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Comparisons: Page 8 of S
Report Date: 15 May-06 1:58 PM
Analysis: 06-9688-5993/BG156602psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
Total Average Blomass Dry Wt Comparison 054012-6287 05-40124287 15 May-06 1:56 PM CETISv1.1.2

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

Equal Variance t TWo-SampIe C >T Untransformed 100 >100 1 N/A 34.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial SoitlSedi 100 1.73017 1.85955 0.0609 2.30133 Non-Signifloant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 11A8197 11.46197 1 2.99 0.12185 Non-Significant Effect

Error 30.6319 3.828987 8
Total 42.0938644 15.290956 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declelon(O.01)
Variances Variance Ratio F 1.97707 23.15450 0.52538 Equal Variances

Distribution Shapiro-Wilk W 0.84141 0.04587 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 6.57761 2.70335 8.32668 2.25514
100 5 4.43639 2.00400 5.82599 1.60385
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Comparisons: Page 9 of 9
Report Date: 15 May-08 1:56 PM
Analysis: 10-936-931 lBG156802psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt Comparison 05-4012-8287 05-4012-8287 15 May-06 1:56 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units - ChV PMSD
Equal Variance t Two-Sample C> T Untiunsformed 100 >100 1 NIA 37.41%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu. MSD Decislon(0.05)
Arifcial SoillSedl 100 1.4518 1.85955 0.0923 24.8697 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decilon(O.05)
Between 942.4918 942.4918 1 2.11 0.18462 Non-Signifiant Effect
Error 3577.302 447.1627 8
Total 4519.79327 1389.1544 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 1.56883 23.15450 0.6732a Equal Variances
Distibuton Shapro-Wilk W 0.85602 0.06847 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artifical SolI/S 5 68.484 26.15 82.77 23.370
100 a 47.067 19.454 66.456 18.659

Graphics
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Page 1 of 3
Report Date: 15 May-06 2:01 PM
Test Link: 11-7211-8663/BG156603pe

-92-
Approval:CETISm v1.1.2revi

CETIS Test Summary
Plant Chronic test CH2M Hill

Test No: 06-9018-7681 Test Type: Plant Chronic test Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poa sanibergH
Ending Date: 08 May-06 Dil Water: Source:
Setup Data: 05 Apr-06 12:00 AM Brine:

Comments: BG156-03

Sample No: 03-3130-8104 Code: 8166-03 Client:
Sample Date: 30 Mar-06 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 6d Oh Station:

Comments: J1IJH5

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
15-4902-9508 % Germination 100 >100 N/A 41.99% Wllcoxon Rank Sum Two-Sample
03-4255-8269 AG Average Dry Wt. 100 >100 N/A 52.20% Equal Variance t Two-Sample
18-2999-4225 AG Average Height 100 > 100 N/A 142.17% WIlcoxon Rank Sum Two-Sample
14-3415-6893 AGAvrageWetWt. 100 > 100 N/A 44.73% Equal Varence I Two-Sample
09-0554-6174 Root Average Dry Wt. 100 > 100 N/A 72.74% Equal Variance t Two-Sample
15-4360-3201 Root Average Length 100 > 100 N/A 111.63% Wilcoxon Rank Sum Two-Sample
07-7980-4753 Root Average Wet Wt. 100 > 100 N/A 62.15% Equal Variance t Two-Sample
04-4976-7362 Total Average Blomass Dry 100 > 100 N/A 55.73% Equal Variance t Two-Sample
01-2756-4511 Total Average Blomass Wet 100 > 100 N/A 54.13% Equal Variance t Two-Sample

OOM-92-101-1



Page 2 of 3
Report Date: 15 May-06 2:01 PM
Test Link: 11-721 18663/BG156603pCETIS Test Summary

CETIS= vl.1.2revi
-93-

Approa

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal ScH/S 5 0.84000 0.60000 1.00000 0.09798 0.21909 26.08%
100 5 0.84000 0.20000 1.00000 0.16000 0.35777 42.59%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiial Soil/S 5 4.96040 2.05668 8.2e333 0.75679 1.69222 34.11%
100 5 4.24840 2.12500 8.51001 1.16856 2.61365 61.52%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal Soil/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 25.88 11.6 83 14.315 32.009 123.68

Ao Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal SoILVS 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

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artidal Soil/S 5 1.61720 0.64667 2.06331 D.25857 0.57819 35.75%
100 5 2.03640 0.94OO 3.46W1 0.7735 1.2918 63.40%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiL/S 5 21.227 13.333 29 2.546 5.693 26.62%
100 5 23.2 8.2 73 12.485 27.918 120.34

Root Average Wet W . Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 ArtificIal Soll/S 5 36.878 13.317 46.99 6.186 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-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artiffdal SoiltS 5 6.5770 2.7033 5.3267 1.0085 2.2551 34.29%
100 5 6.2848 3.0780 11.950 1.6937 3.7873 60.26%

Total Average Biomass Wet Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoiL/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 56.103 22.704 113.66 16.219 38.423 64.92%

Analyst:.000-092.101-1



Page 3 of 3
Report Date; 15 May-06 2:01 PM
Test Link: 11-7211-8863/BG156603psCETIS Test Summary

CETISm v1.1.2revi
-94-

Analyst: 'Zr- Appiuval:___

% Germ[nation Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 0.20000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Altlicial Soil/S 2.05688 6.05200 5.26000 6.26333 5.17000
100 3.26001 2.12800 4.90200 8.51001 2.44199

AG Average Height Detai

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artficial Soil/S 20.3333 16.8 15.2 27 15.4
100 12.6 8.6 14.6 83 10.6

AG Average Wet Wt. Detal

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Artifdal Sol/S 12.8333 36.8260 31.748 35.78 30.84
100 20.1080 11.1600 28.4260 43.06 15.3760

Root Aveage Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artifidal Sol/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.19199 0.94800 3.44401 3.45001 1.14800

Root Average Lengh Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal Soil/S 13.3333 23.4 20 29 20.4
100 11.8 8.2 13.6 73 9.4

Root Average Wet WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artificial SoWS 13.3167 45.2540 36.3420 46.99 42.488
100 21.1280 11.544 40.554 70.8000 18.56

Total Average Biomass Dry Wt. Detail

Conc-A Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artihidal SOR! 2.70335 7.98000 6.78801 8.32666 7.09000
100 4.45200 3.07600 8.34601 11.9600 3.58999

Total Average Blomasa Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Artificial SOIlS 26.1500 82.0800 68.0900 82.77 73.328
100 41.2360 22.7040 68.96 113.66 33.930

00(9092-101-1



Comparisons: Page 1 of 9
Report Date: 15 May-08 2:01 PM
Analysis: 15-490 2-950 08 G156803psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 11-7211-863 11-7211-8663 15 May-06 2:01 PM CETiSv1.1.2

Method Alt H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 41.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artificial Soil/SedIl 100 29 0.5794 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 0.0001352 0.000135 1 0.00 0.97281 Non-Significant Effect
Error 0.8748686 0.109359 8
Total 0.87500388 0.1094938 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.45738 23.15450 0.40516 Equal Variances
Distribution Shapiro-WIlk W 0.65938 0.00028 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoIl/S 5 0.84000 0.60000 1.00000 0.21909 5.20000 2.50000 7.00000 2.46475
10 5 0.84000 0.20000 1.00000 0.35777 5.80000 1.00000 7.00000 2.68328

Graphics
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Approval:Analyst: 3r-000-092-101-1



CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 03-4255-8269/GI 58603ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 11-7211-8663 11-7211-8653 15May-062:01 PM CETISv1.1.2

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unransrmed 100 >100 1 N/A 52.20%

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Decision(0.05)
Artificial Sot/SedI 100 0.51132 1.85955 0.3115 2.58935 Non-SIgnificant Effect

ANOVA Table

source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 1.26735 1.26735 1 0.26 0.62294 Non-Slgnifihant Effect
Error 38.7791 4.847388 8
Total 40.0464520 6.1147375 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.38550 23.15450 0.42040 Equal Variances
Distribution Shapiro-Wilk W 0.94807 0.64572 Normal Distibution

Data Summary Original Data Transformed Data

Conc/. 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 4.24840 2.12800 8.51001 2.61365
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Comparisons: Page 3 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 18-2999-4225f9G156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dats Analyzed Version
AG Average Height Comparison 11-7211-8663 11-7211-883 15 May-06 2:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcxon Rank Sum Two-Sample C >T Rank 100 >100 1 N/A 142.17%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision0.05)
Artificial Soil/SedI 100 20 0.0754 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value DecIsion(O.05)
Between 120.1778 120.1778 1 0.23 0.84499 Non-Significant Effect
Error 4196.372 524.5464 8
Total 4316.54936 644.72423 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declison(0.01)
Variances Variance Ratio F 41.818657 23.15450 0.00322 Unequal Variances
Distrbuton Shapiro-Wilk W 0.71129 0.00121 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artiicial 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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Comparisons: Page 4 of 9
Report Date: 15 May06 2:01 PM
Analysis: .4-3415-893/BGS15%03psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 11-7211-883 11-7211-8683 15 May-08 2:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Unranstbnred 100 >100 1 N/A 44.73%

Group Comparisons

Control va Conc-% statistic Critical P-Value Mao Docision(O.05)
Articial Soll/Sed 100 0.83967 1.85955 0.2127 13.2423 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF IF Statistic P-Valus Decion(0..05)
Between 89.38481 59.38481 1 0.71 0.42548 Non-Significant Effect
Error 1014.24 126.78 a
Total 1103.6245 216.16477 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 1.68845 23.15450 0.62545 Equal Variances
Distribution Shapiro-Wilk W 0.97199 0.908%5 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 Artificial Soll/S 5 29.805 12.833 36.826 9.717
100 5 23.626 11.160 43.06 12.615

Graphics
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Approval:_____Analyst: Z%000-092- 101-1



Comparisons: Page 5 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 09-0554-6174/BG156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry WI. Comparison 11-7211-86S3 11-7211-8663 15 May-06 2:01 PM CETISv1.1.2

Method Ait H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 72.74%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial Sail/Sedi 100 -0.6827 1.85955 0.7389 1.17636 Non-Signiicant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.4393258 0.439327 1 0.4 0.52617 Non-Significant Effect
Enor 8.003755 1.000469 8
Total 8.44308144 1.4397961 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Decision(.01)
Variances Variance Ratio F 4.98547 23.15450 0.14882 Equal Variances
Distribullon Shapiro-Wik W 0.88496 0.14871 Normal Distriution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArIfidal Soi/S 5 1.61720 0.84667 2.06331 0.57819
100 5 2.03640 0.94800 3A5001 1.29098
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CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 15-4360-3201/BG156S03ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 11-7211-863 11-7211-8663 15 May-06 2:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wllcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 NIA 111.63%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
AfTficlal Soll/Sed 100 21 0.1111 0 Non-Signiflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dcilsion(.05)
Between 9.735111 9.735111 1 0.02 0.88076 Non-Significant Effect
Error 3247.241 405.9051 8
Total 3256.97608 415.64023 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 24.04797 23.15450 0.00931 Unequal Variances
Distribution Shapiro-Wilk W 0.72521 0.00178 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol/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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Comparisons: Page 7 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 07-7960-4753/BG158603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WI. Comparison 11-7211-8663 11-7211-8663 15May-052:01 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varfance t Two-Sample C > T Untransormed 100 >100 1 N/A 62.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
ArtfIcie 1 SoiliSedI 100 0.35705 1.85955 0.3651 22.9207 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatistIc P-Value Decision(0.05)
Between 48.42056 48.42056 1 0.13 0.73029 Non-Significant Effect
Error 3038.583 379.8229 8
Total 3087.00358 428.24343 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(D.0l)
Variances Variance Ratio F 3.00179 23.15450 0.31225 Equal Variances
Distribulon Shapiro-Wilk W 0.92487 0.39940 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Man Minimum Maximum SD Mean Minimum Maximum SD
0 Arilfical Soil/S 5 36.878 13.317 46.99 13.778
100 5 32.477 11.544 70.800 23.B71
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CETIS Analysis Detail
Comparisons: Page 8 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 04-4976-7362JBG1 56603ps

Plant Chronic test CH211 Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 11-7211-8683 11-7211-8683 15 May-06 2:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV P3S6
Equal Variance t Two-Sample C> T Untransfonned 100 >100 1 N/A 55.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(O.05)
Artificial Soil/Sed 100 0.14854 1.85955 0.4428 3.66564 Non-SignifIcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Betveen 0.2143312 0.214331 1 0.02 0.88560 Non-Significant Effect
Error 77.71687 9.714608 8
Total 77.9311967 9.9289394 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Vadiance Ratio F 2.82040 23.15450 0.33935 Equal Variances
Distibution Shapiro-Wilk W 0.94597 0.62111 Normal Distributlon

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 6.57761 2.70335 8.32666 2.25514
100 5 6.28480 3.07600 11.9600 3.78729
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Comparisons: Page 9 of 9
Report Date: 15 May-06 2:01 PM
Analysis: 01-2756-4511/B8156603psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Tolal Average lomass Wet WL Comparison 11-7211-863 11-7211-8663 l5May-062:01 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 54.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Artificial SolYSedI 100 0.53836 1.85955 0.3032 35.989 Non-Signlficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 269.3819 269.3819 1 0.29 0.60630 Non-Significant Effect
Error . 7491.238 936.4048 8
Total 7760.62021 1205.7867 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)

Varlances Variance Ratio F 2.42893 23.15450 0.41109 Equal Variances
Distribution Shapiro-Wilk W 0.94878 0.63064 Normal Distribution

Daft Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficdal Solf/S 5 65.484 26.15 82.77 23.370
100 5 56.103 22.704 113.66 36A23
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CETIS Test Summary
Page 1 of 3

Report Date: 15 May-06 2:09 PM
Test Link: 09-5382-732218G156604ps

CETIS' vl.1.2rev!
-105-

Approval:

Plant Chronic test CH2M Hill

Test No: 20-3747-5618 Test Type: Plant Chronic est Duration: 33d Oh
Start Date: 05 Apr-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergli
Ending Date: 08 May-06 Dil Water: Source:
Setup Date: 05 Apr-06 12:00 AM Brine:

Comments: BG156O-04

Sample No: 11-8681-3426 Code: B1568-04 Client:
Sample Date: 04 Apr-06 Material: Sol Project:
Receive Date: Source: Hanford
Sample Age: 24h Station:

Comments: J11J"

Comparison Summary

Analysis Endolint NOEL LOEL ChV PMSD Method
10-4296-6091 % Germination 100 > 100 NIA 20.96% Equal Variance t Two-Sample
06-5675-2370 AG Average Dry Wt. 100 > 100 NIA 39.71% Wllcoxon Rank Sum Two-Sample
18-8985-8305 AG Average Height < 100 100 N/A 24.83% Equal Variance t TWo-Sample
09-3523-9846 AG Average Wet Wt. 100 > 100 N/A 37.50% Equal Variance t Two-Sample
11-7626-6043 Root Average Dry Wt 100 > 100 NIA 54.49% Equal Varlance t Two-Sample
04-8151-0611 Root Average Length < 100 100 N/A 24.22% Equal Variance t Two-Sample
09-2915-6004 Root Average Wet Wt. 100 > 100 NA 48.66% Equal Variance t Two-Sample
14-68184113 Total Average Blomass Dry 100 > 100 N/A 42.74% Equal Variance t Two-Sample
08-0482-5495 Total Average Biomass Wet 100 > 100 N/A 43.45% Equal Variance t Two-Sample

00"-92-101-1 Analyst: '? -



Page 2 of 3
Report Date: 15 May-06 2:09 PM
Test Link: 09-5382-7322JBG156804psCETIS Test Summary

CETISU v1.1.2revl
-106-

Approval:______

% Germination Summary

Cone-% Control Type Reps Mean Minimum Maximum SE so CV
0 Artificial Soll/S 5 0.84000 0.80000 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 WL. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%
100 5 3.95120 1.17200 5.57001 0.74109 1.65713 41.94%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Aruificial Soll/S 5 18.947 15.2 27 2.2136 4.9498 26.13%
100 5 12.96 9.2 16.2 1.2254 2.7401 21.14%

AG Average Wet Wt. Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artficial Soil/S 5 29.605 12.833 36.828 4.3456 9.717 32.82%
100 5 24.881 10.352 34.750 4.0937 9.1538 36.79%

Root Average Dry Wt. Summary

Conc-% 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 1.61000 0.34401 2.82400 0.39717 0.88809 55.16%

Root Average Lengh Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artdicial SolWS 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 11.16 7 13 1.0778 2.41 21.59%

Root Average Wet Wt. Summary

Conec-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SolUS 5 36.878 13.317 46.99* 8.1618 13.778 37.36%
100 5 30.844 4.5140 48.884 7.4286 16.606 53.84%

Total Average Blomass Dry Wt. Summary

Conc-% ControlType Reps Mom Minimum Maximum SE SD CV
0 Artificial SoL/S 5 6.57761 2.70335 8.32686 1.00653 2.25514 34.29%
100 5 5.56120 1.51602 6.39399 1.12635 2.51859 45.29%

Total Average Blomass Wet Wt. Summary

Conc-% Control Type Repe Mean Minimum Maximum SE SD CV
0 Artflia So/S 5 66.484 26.150 82.77 10.452 23.370 35.15%
100 5 55.725 14.886 83.642 11.491 25.695 46.11%

Analyst: &000-092-101-1



CETIS Test Summary
Report Date;
Test Link:

CETISw v1.1.2revi

Page 3 of 3
15 May-06 2:09 PM

09-5382-7322/BG156604ps

-107-
ApovaI:___

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
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 Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Arlfidal Soil/S 2.05668 8.05200 526000 6.26333 5.17000
100 4.14000 1.1720D 4.69401 4.18001 5.57001

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifidal SolI/S 20.3333 16.8 15.2 27 ISA
100 124 9.2 15 12 16.2

AG Average Wet Wt. Detal

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 12.8333 36.8260 31.748 35.78 30.84
100 23.932 10.352 29.91 25.4520 34.7580

Root Average Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Arlfidal Soll/S 0.64667 1.92800 1.52800 2.06331 1.92001
100 1.57800 0.34401 1.84399 1.46000 2.82400

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artifical Soll/S 13.3333 23.4 20 29 20.4
100 11.4 7 11.8 12.6 13

Root Average Wet Wt. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep s
0. Artifidal Soll/S 13.3167 45.2540 36.3420 46.99 42.488
100 32.718 4.51401 39.542 28.584 48.8840

Total Average Blomass Dry W. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artfidal Soil/S 2.70335 7.98000 6.78801 8.32666 7.09000
100 5.71799 1.51602 6.53799 5.63990 8.39399

Total Average Blomass Wet WI. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoIll/S 26.1500 82.0800 68.0900 82.77 73.328
100 58.65 14.8660 89.4520 54.016 83.6420

Analyst -6000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 15 May-08 2:09 PM
Analysis: 10-4296-8091BG1B5004ps

Plant Chronic test CH2M HIM

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 09-5382-7322 09-5382-7322 15 May-08 2:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 I NIA 20.96%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoWllSedl 100 -1.633 1.85955 0.9294 0.20917 Non-Significant Effect

ANOVA Table

Source Sum of Square. Mean Square DF F Statistic P-Value Dectsion(0.05)
Between 0.084348 0.084348 1 2.67 0.14111 Non-SignificantEffect
Error 0.2530439 0.031630 8
Total 0.33739194 0.1159785 9

ANOVA Assumptions

Atribute Test Statistic Critical P-Value Deciulon(0.0'1)
Vadances Modlled Levenr 4.80000 11.25862 0.05984 Equal Variances
Distribution Shaplw-Wilk W 0.81415 0.02153 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% 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 0.8860 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" vi.1.2raevl
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Approval:_____Analyst: .3O00-M92-101--1



CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 06-5675-2370/BG1 56604pe

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry WL Comparson 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISV1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 N/A 39.71%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Decision(0.05)
Artificial SoiliSedi 100 21 0.1111 0 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 2.546196 2.546196 1 0.91 0.36860 Non-Significant Effect
Ernor 22.43875 2.804843 8
Total 24.9849429 5.3510389 9

ANOVA Assumptlone

Attribute Test statistic Critical P-Valua Docision(O.01)
Variances Variance Ratio F 1.04281 23.15450 0.98857 Equal Variances
Distribution Shapiro-Wilk W 0.785W0 0.00977 Non-normnal Distribution

Data summary Original Data Transformed Data

Cone-V% Control Type Count Mean Mlnimwii Maximum SD Mean Minimum Maximum SD
0 ArUtldal Soll/S 5 4.96040 2.05868 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

Graphics
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Comparisons: Page 3 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 18-898 6.83051 6G156804psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed <100 100 N/A 24.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Artificial Soll/Sedl 100 2.36611 1.85955 0.0228 4.70498 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decison(0.05)
Between 89.60044 89.60044 1 5.60 0.04552 Significant Effect
Error 128.0388 16.00444 8
Total 217.635994 105.60489 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio p 3.26330 23.15450 0.27849 Equal Variances
Distribuion Shapfro-Wilt W 0.89810 0.20879 Normal Disbibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arficlal SollIS 5 18.947 15.2 27 4.9498
100 5 12.960 9.2 162 2.7401

Graphics
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Approval:Analyst: ':r-000-092-101--1



CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-3523-9846/BG156804ps

Plant Chro nic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 37.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MD Decision(O.05)
Artificial Soil/Sedi 100 0.79139 1.85955 0.2258 11.1017 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 55.80611 55.80611 1 0.63 0.45154 Non-Significant Effect
Errar 712.8447 89.10558 8
Total 768.650776 144.91169 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declaion(0.01)
Variances Variance Ratio F 1.12685 23.15450 0.91064 Equal Variances
Distribution Shapiro-Wil W 0.84581 0.05178 Normal Distribudon

Data Summary Original Data Transformed Dat

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artilfcial SolVS 5 29.605 12.833 36.826 9.717
100 5 24.881 10.352 34.758 9.1538

Graphics

% i e
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Analyst: Approval:000-092-11-1



CETIS Analysis Detail
Comparisons: Page 5 of 9
Report Date: 15 May-06 2:09 PM
Anaysis: I l-762-6043/BG156604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 09-5382-7322 09-5382-7322 15 May-08 2:08 PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varlance t Two-Sample C> T Untransformed 100 >100 1 N/A 54.49%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artincial Soll/Sedi 100 0.01519 1.85955 0.4941 0.88128 Non-Significant Effect

ANOVA Table

Source Sui of Squares Mean Square OF F Statistic P-Value Dscision(O.05)
Between 0.0001296 0.00013 1 0.00 0.98825 Non-Signiflmnt Effect
Error 4.492009 0.561501 8
Total 4.49213825 0.5616306 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.35927 23.15450 O.4261 8 Equal Variances
Distribution Shapiro-Wilk W 0.93228 0.47069 Normal Distibution

Data Summary Original Dats Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum MaxImum SO
0 Arlificial Soll/S 5 1.61720 0.646 7 2.06331 0.57819
100 5 1.61000 0.34401 2.82400 0.88809

Graphics

0-0
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0 10 -0 -1.5 -L -0.5 C. 0.5 .0 is LU
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CETISm v1.1.2rev A
-112-

Aprova:__000-092-101-1 Analyt: Z



CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 34-8151-061 /BGl56604ps

Plant Chronic test CH2M Hil

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 09-5382-7322 09-5382-7322 15 May-06 2:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 N/A 24.22%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Artificial SoUllSedi 100 3.64112 1.85955 0.0033 5.14112 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 253.3445 253.3445 1 13.26 0.00658 Significant Effect
Error 152.8729 19.10911 8
Total 406.217346 272.45356 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 5.58027 23.15450 0.12453 Equal Variances
Distribution Shapim-WilkW 0.94563 0.61720 Normal Distribulion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoLWS 5 21.227 13.333 29 5.693
100 5 11.160 7 13 2.41

Graphics

S-------- ------ -------------
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CETIS" vl.1.2revI
-113-

Approval:000-092-101-1 Analyst;-Z ~



CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 15 May-06 2:09 PM
Analysis: 09-2915-8004/BG1 56604pa

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 09-Z382-7322 09-5382-7322 15 May-06 2:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unkransformed 100 >100 1 NIA 48.66%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeclIslon(0.06)
Artifcial Soil/SedI 100 0.62527 1.85955 0.2748 17.9443 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declslon(0.05)
Between 91.01494 91.01494 1 0.39 0.54921 Non-Significant Effect
Error 1862.381 232.7976 8
Total 1953.39592 323.81256 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsIon(0.01)
Variances Variance Ratio F 1.45274 23.15450 0.72627 Equal Variances
Distribution Shapiro-Wilk W 0.88473 0.08673 Normal Distri

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arfidal SoIVS 5 36.878 13.317 48.99 13.778
100 5 30.844 4.5140 48.884 16.606

Graphics
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Approval:_Analyst:- 31000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page Bof 9
15 May-06 2:09 PM

14-68184113/BG156604ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 09-5382-7322 09-5382-7322 15May-062:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 VA 42.74%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artilfcial Sol/Sed 100 0.67228 1.85955 0.2602 2.81142 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2.58272 2.58272 1 0.45 0.52034 Non-Significant Effect
Error 45.71575 5.714468 8
Total 48.29B4681 8.2971888 9

ANOVA Assumptions

Attributs Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.24729 23.15450 0.83561 Equal Variances
DisWribution Shapinr-Wlk W 0.83879 0.04267 Normal Distribution

Data Summary Original Data Transformed Data

Con-I% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoullS 5 6.57761 2.70335 8.32666 2.25514
100 5 5.56120 1.51602 8.39399 2.51859

Graphics
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Analyst: 3-- Approval:000-W92-101-1



Comparisons: Page 9 of 9
Report Date: 15 May-06 2:09 PM
Anahsi.: 08-0482-5495/181 5B04psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control ULink Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 09-5382-7322 09-6382-7322 15 May-06 2:09PM CETISvI.1.2

Method Alt H Data Transform ZOta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 43.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.08)
Artificial Soil/Sedi 100 0.6926 1.85955 0.2541 28.8851 Non-Signiitcant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.06)
Between 289.3578 259.3570 1 0A8 0.50816 Non-Significant Effect
Error 4825.742 803.2178 8
Total 5115.09998 892.57556 9

ANOVA Assumptions

Attribute Test statistic Critical P-Value Declslon(O.01)
Variances Variance Ratio F 1.20M8 23.15450 0.85859 Equal Variances
Distribution Shapiro-Wilk W 0.83758 0.04125 Normal Distribution

DartaSummary Original Data Transformed Daba

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoliS 5 66.484 26.15 82.77 23.370
100 5 55.725 14.866 83.642 25.695

Graphics
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Analyst: Approval:000-092-101-1



BLUEGRABS GROWTH TEST
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CETIS Test Summary Report Date:
Test Link:

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

02-6435-3225/BG1 5605ps

Analystt Aproval: -118-

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 El 963-02 (2002) Species: Poe sandbergl
Ending Date: 08 May-06 DII Water: Source:
Setup Date: 05Apr-06 12:00AM Brine:

Comments: BG1566-05

Sample No: 14-5469-5117 Code: 81566-05 Client:
Sample Date: 04 Apr-06 Material: Soi Project:
Receive Date: Source: Hanford
Sample Age: 24h Station:

Comments: J11JH4

Comparison Summary

Analyis Endpoint NOEL LOEL ChV PMSD Method
10-2014-5013 % Germination 100 > 100 N/A 27.93% Wllcoxon Rank Sum Two-Sample
06-9816-5069 AG Average Dry W. 100 > 100 N/A 33.30% Equal Variance i Two-Sample
12-7858-0968 AG Average Height 100 > 100 NA 27.13% Equal Variance t Two-Sample
12-4163-3516 AG Average Wet W. 100 > 100 N/A 32.37% Equal Vadiance t Two-Sample
11-7585-1124 Root Average Dry Wt. 100 > 100 N/A 35.66% Equal Variance t Two-Sample
06-2382-5640 Root Average Length 100 > 100 N/A 31.77% Equal Variance t Two-Sample
03-1355-0816 Root Average Wet Wt. 100 > 100 N/A 36.45% Equal Variance t Two-Sample
0947781406 Total Average Biomass Dry 100 > 100 N/A 33.47% Equal Variance t Two-Sample
05-5098-3625 Total Average Blomass Wet 100 > 100 N/A 34.13% Equal Variance t Two-Sample

0DO-092-101-1 CETIS vI.1.2revl



CETIS Test Summary
Page 2 of 3

Report Date: 15 May-06 2:15 PM
Test Link: 02-6435-3225i6G156605ps

CETISm vl.1.2rvi A
-119-

Approval:_____

% Gemination Summary

Conc-% Control Type Reps Moan Minimum Maximum SE SD CV
0 Arllficial 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%

AS Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 4.96040 2.05668 e.26333 0.75679 1.69222 34.11%
100 5 3.76653 2.32200 4.96687 0.46535 1.04056 27.63%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Ardflcial Soil/S 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 WI Summary

Conc-% 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 2.7717 6.1977 26.78%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artifidal 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

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Arilidal Soll/S 5 21.227 13.333 29 2.546 5.693 26.82%
100 5 16.667 10.8 28.333 2.5826 5.7748 34.65%

Root Average Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoWS 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 Blomass Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial Soil/S 5 6.57761 2.70335 8.32688 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

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Artificial SoIyS 5 66.484 28.150 82.77 10.452 23.370 35.15%
100 5 54.883 34.352 66.816 6.2951 14.076 25.65%

000-092-101-1 Analyst 3



CETIS Test Summary
Page 3 of 3

Report Date: 15 May-06 2:15 PM
Test Link: 02-6435-3225/BG156605ps

CETISI' v1.1.2revi
-120-

Approval:;____

% Germination Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artilficial Soil/S 0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 1.00000 1.00000 1.00000 0.60000

AG Average Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artillcial Soil/S 2.05668 6.05200 526000 6.26333 5.17000
100 2.32200 3.90800 3.19401 4.44199 4.96667

AG Average Height Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 20.3333 16.8 15.2 27 15.4
100 12.2 12.8 12.4 14.6 21

AG Average Wet WL Detail

Conc.% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoiL/S 12.8333 36.8260 31.748 35.78 30.84
100 14.0140 24.974 20.118 26.822 29.7967

Root Average Dry W. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Ardfldal SoullS 0.64687 1.92800 1.52800 2.06331 1.92001
100 1.05601 1.87601 1.52201 2.03398 1.78666

Root Average Length Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoilS 13.3333 23.4 20 29 20.4
100 10.8 15.4 14.8 16 26.3333
Root Average Wet WI. Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial Soil/S 13.3167 45.2540 36.3420 46.99 42.488
100 20.3310 41.8420 26.3220 34.114 36.0733

Total Average Blomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Artificial SoLS 2.70335 7.98000 6.78801 8.32666 7.09000
100 3.37800 5.78400 4.7103 6.47598 6.75334

Total Average Biomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 ArIficial Soil/S 26.1500 82.0800 68.0900 82.77 73.328
100 34.352 66.816 46.4400 80.936 65.87

Analyst000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

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

10-2614-5013/1BG15605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Unk Date Analyzed Version
% Germination Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISvI.1.2

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

Wlifcwxn Rank Sum Two-Sample C>T Rank 100 >100 1 NIA 27.93%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value lies Decision(0.05)
Arliicial Sol/Sedl 100 30 0.6548 3 Non-Significant Effect

ANOVA Table

Source Sum of Square. Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect
Error 0.4217399 0.052717 8
Total 0.44282693 0.0738045 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.50000 23.15450 0.70400 Equal Variances
Distribution Shapir-Wilk W 0.75864 0.00455 Non-normal Distributlon

Data Summary Original Data Transfonned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxmum SD
0 Artlfical So/S 5 0.J4000 0.68000 1.00000 0.21909 5.00000 2.00000 7.00000 2.73861
100 5 0.92000 0.60000 1.00000 0.17889 6.00000 2.00000 7.00000 2.23607

Graphics

ca 2k0.1'
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CETIS" vl.1.2revi
-121-

Approval:_____Analyst: 5&000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

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

06-9816-5069BG15M05ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Dry Wt. Comparison 02-8435-3225 02-6435-3225 15 May-06 2:15 PM CETISv.1.2

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

Equal Variance I Two-Sample C> T Untransformed 100 >100 1 NIA 33.30%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(O.05)
Artiicial SoiIJSedi 100 1.34382 1.85955 0.1079 1.65205 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Docison(.05)

Between 3.563297 3.563297 1 1.81 0.21587 Non-Sfgnificant Effect
Error 15.78555 1.973194 8
Total 19.3488472 5.5364908 9

ANOVAAssumptlions

Attribute Test Statistic Critical P-Value Decision(O.01)

Variances Variance Ratio F 264472 23.15450 0.36905 Equal Variances

Distribution Shapiro-Wilk W 0.87162 0.10441 Normal Distribution

Data Summary Original Data Transformed Data

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

0 Artificial Soil/S 5 4.90040 2.0568 6.26333 1.69222

100 5 3.76653 2.32200 4.96687 1.04056

Graphics
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Approval:Analyst'ODO-092-101-1



Comparisons: Page 3 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 12-7858-0968/BG156605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Dots Transform Zete 1 NOEL LOEL Toxic Units ChV PUSO

Equal Variance t Two-Sample C >T Untransformed 1100 >100 I NWA 27.13%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial SoilSe 100 1.57255 1.8595 0.0772 5.13995 Non-Signlficant Effect

ANOVA Table

Source Stan of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 47.23378 47.23378 1 2.47 0.15447 Non-SIgnifIcant Effect
Euror 152.8038 19.10044 8
Total 200.037334 66.334221 9

ANOVA Assumptions

AttuIbute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.78839 23.15450 0.58719 Equal Variances
Distribution Shapim-Wilk W 0.81182 0.02017 Normal Distribution

Data Summary Original Da Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SoilIS 5 18.947 15.2 27 4.9498
100 5 14.6 12.2 21 3.7014

Graphics
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CETIS1 vl.1.2rovI Analyst: bw- Approval:__123-000-092-10141



CETIS Analysis Detail
Comparisons: Page 4 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 12-4163-351/BOG1 56005ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dat Analyzed Version
AG Average Wet Wt. Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

Method Alt H Dat Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 32.37%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Au cit Soil/Sedi 100 1.25344 1.85955 0.1227 9.58459 Non-Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Docision(0.05)
Betwoen 104.3463 104.3463 1 1.57 0.24544 Non-Significant Effect
Error 531.327B 66.41598 8
Total 63&874072 170.76223 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.45808 23.15450 0.40501 Equal Variances
Distribution Shapiro-Wilk W 0.84922 0.05888 Normal Distribution

Data Summary Original Data Transformed Dab

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial SoilS 5 29.605 12.833 36.826 9.717
100 5 23.145 14.014 29.797 6.1977

Graphics

I Ie

S-------------- --------------

-W

0
t oo -4 1.5 .1.0 - 0. 0. 0.5 10 15 2.0

conc-% IRant

CETIS" v1.1.2revl Analyst: 6 Approval: -124-000-092-101-1



Comparisons;
Report Date:
Analysis:CETIS Analysis Detail

Page 5 of 9
15 May-06 2:15 PM

11-7585-1124/BG156805ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 02-6435-3225 02-8435-3225 15 May-08 2:15 PM CETISvI.1.2

Method Aft H Daba Transform Zete OL LE Toxic Units ChV PMSD
Equal Variance t -wo-Sample C >T Untransformed 100 >100 I NIA 35.66%Meln

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(O.05)
Artificlal ScWSedI 100 -0.1217 1.85955 0.5469 0.57868 Non-Signifiant Effect

ANOVA Table

Source Sun of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.0035600 0.00358D 1 0.01 0.90615 Non-Significant Effect
Error 1.923489 0.240436 8
Total 1.92704911 0.2439961 9

ANOVA Assumptions

Aftribute Test statistic Critical P-value Declslon(0.01)
Variances Variance Ratio.F 2.28M7 23.15450 0.44417 Equal Variances
Distribution Shopkro-Wilk W 0.85352 0.06397 Normal Distribuilon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxinum SD Mean Minimum Maximum SD
0 Artificial Soil/S 5 1.61720 0.64867 2.06331 0.57819
100 5 1.65493 1.05801 2.03398 0.38285

Graphics
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CETISO 1.1.2revil
-125-

Aprval:____Analyst: !000-092-101-1



Comparisons: Page 6 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 06-2382-5640/BG1 56805psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 02-6438-3225 02-6435-3225 15May-062:15PM CETISvI.1.2

Method Alt H Date Transform Zet NOEL LOEL Toxic Units ChV PMSD
Equal Varienr= t Two-Sample C >T Untranstormed 1100 >10o I NWA 31.77%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Declsion(0.05)
Artificial Soi/Sad 100 1.2574 1.85955 0.1220 6.74373 Non-Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Decialon(0.05)
Between 51.964 51.984 1 1.58 0.24407 Non-SignificantEffect
Error 263.0364 32.87955 8
Total 315.020439 84.863550 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.02896 23.15450 0.97859 Equal Variances
Distributon Shapiro-Wilk W 0.91541 0.32023 Nornal Distribution

Data Summary Original Data Transformed Data

Conc-'A Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtIficlal Soll/S 5 21.227 13.333 29 5.693
100 5 16.667 10.8 26.333 5.7748

Graphics
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CETI" vl.1.2rev Analyst: Z Appoval:_____000-092-101-1



Comparisons: Page 7 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 03-8355-0816/8G1 56605psCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint .AnMlysis Type Sample Link Control Unk Dale Analyzed version

Root Average Wet wt. Comparison 02.6435-3225 02-6435-3225 15 May-06 2:15 PM CETISv1.1.2

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

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

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Decialon(0.05)
Artificial SOlU/Sedi 100 0.71108 1.85955 0.2486 13.4424 Non-Significant Effect

ANOVA Table

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

Error 1045.13 130.6412 8
Total 1111.18549 198.69716 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Ratio r 2.65655 23.15450 0.36694 Equal Variances

Distribution Shapiro-Wilk W 0.87165 0.10448 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificlal SolS 5 36.878 13.317 46.99 13.778
100 5 31.738 20.338 41.842 8.4532

Graphics
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Approval:CETIS" v1.1.2revI000-092-101-1



Comparisons: Page 8 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 094776-1406/BGS15S05psCETIS Analysis Detail

CETIS' vi.1.2revl
-128-

Apprval:Analyst: .5000-092-101-1

Plant Chronc test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version

Total Average Blomass Dry W. Comparison 02-6435-3225 02-6435-3225 15 May-06 2:15 PM CET1Sv1.1.2

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

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 33.47%

Group Comparisons

Control vs Can-% Statistic Critical P.Valu. MOD Decislon(0.05)
Arificia ISoll/Sedi 100 0.97653 1.85955 0.1787 2.20155 Non-Slgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.05)
Between 3.341636 3.341636 1 0.95 0.35740 Non-Significant Effect

Error 28.03329 3.504161 8
Total 31.3749232 6.8457971 9

ANOVA Assumptions

Attribute Teat Statistic Critical P-Value Declslon(0.01)

Variances Variance Ratio F 2.64510 23.15450 0.36899 Equal Variances

Distributon Shapiro-Wilk W 0.85862 0.07350 Normal Distribution

Data Summary Original Data Transforned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arificial Soll/S 5 6.57761 2.70335 8.32566 2.25514
100 5 5.42147 3.37800 6.75334 1.38660
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 15 May-06 2:15 PM
Analysis: 05- 5096-362 5 BG1 56605ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 02-6435-W25 02-6435-3225 15 May-06 2:15 PM CETlSv1.1.2

Method Alt H Date Transform Zeta 11NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TWo-Sample C >T Untransformed 1100 >100 I N/A 34.13%

Group Comparisons

Control vs Con-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soll/Sedi 100 0.95081 1.85955 0.1848 22.6883 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Dectlson(0.05)
Between 336.4471 336.4471 1 0.90 0.36954 Non-Significant Effect
Error 2977.274 372.1593 8
Total 3313.72122 708.60632 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.75656 23.154M0 0.34972 Equal Variances
Distributlon Shpliro-Wilk W 0.83700 0.04061 Normal Distribution

Data Summary Original Dats Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ArtilIdal SoiVS 5 66.484 28.15 82.77 23.370
100 5 54.883 34.352 66.816 14.076

Graphics
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"Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-3 PU I 0r

ector Company Contact Telephone No. Pricet Coordinator Price Code 8L Data Trnaround
COLLOM JOAN KESSNER 375-4688 KESSNER, JL

Project Designalion Sampling Location SAF No. AirQU21ity 45Days
100 & 300 Aren Conponm or the RCBRA - Incremnental So 600-131 RC-051a

lee Chest No. Field Logbook No. COA Method of Shipment
EL-1596 BESRAS6520

Shinned To Oflsite Property No. Bill of Ladini/Air Bill No.
CH2MH ILL A0601_ -

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation N. Wae

Typ O Cntinr /P P/G

Special Handling and/or Storage Type.f ontainer
NONE No. ofContaner(s)

Iowa mq8
volume .lz.l I

Swkirm(l)iR Sea Paku
s5ciel Toiciy1.une.ASTM E14kSAMPLE ANALYSIS S.il 'M Eled.

Taciftr
AST3d MKT

Sample No. Matrix Samnleate Sample Time AMRt -

-wovg- TSOIL 103-oS 5 k
ifeWv- SOIL

I010"M_ SOIL
-JtDOW2 SOIL
J1teklia.W SOIL 

MtiC N F PF0 ESSN Sign/Print Names SPECIAL INSTRUCTIONS
yR. 0 1 *r Fa.D.. rrimrt iI B-er'd (I) Parinie Shxe 1ry Sieve) - 0422: Moisture Conent -02236: SOC -9060; pH (Soil)- 9045Cn-

-- L-2C : Nitoall. by Kjidn.isi - 351.2; Ainida - 303: . l CAnbinn,.SOO PMc Solid s
Nclinquished By/ReMgved Fram CD/Tia Received &ytadW DlarwTine *43*.

Relinquished B>RCremved F mnm, Datefrinu Received ByiSuored In ate/fin a

Relinquished Bytewoved Frm Date/Tine Receivd BySred In Daefrim wi-v"

Relinquished BydemRved From Dale Rcested By/Slored In Daw/rinx "O

Relinquished By/RcUtnved Fiam Dale/Thin Received ByfStored In Cenrrine

LABORATORY Received By Title DCorrinv
SECTION

FI ALSAMPLE DisponalMethod DisposedBy Dalerrive
POSITION

Bl-tE-011 (08/29/2005)
I

I



I -

ashington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-05b14 Pae. i of 1
Cplector Company Contact Telenhone No. Proiect Coordinator

j. COLLOM JOAN KESSNER 375-468N KESSNER.JH PriceCode 8L DataTurnarou"d

Projcct Designation Samplina Location SAF.No. Mr. Quality 5 Days100 & 300 Area Component of ihe RCBRA - Inctemental So PIT 23 RC-051

Ice Chest No. Field Lodbook No. COA Method of Shiumeft
EL-15% BSESRAS6520

Shipped To j OQUte Property No. Bill of Ladisw/Air Bill No.
CN42MI-ILL A060151

POSSIBLE SAMPLE IIAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage Type of Container

NONE No. of Container(s)

Volume I o 3og 1

SM Took

SAMPLE ANALYSIS ASTI4 hI1.
Toddiy

ASTuI E2172

Semple No. Matrix* Sampl Datm Sample Tine -, -

J10DV4 SOIL
Ji0DV5 SOIL
J10DV6 SOIL
JIODV7 SOIL

Ji DW SOIL
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mairix

R DAT InC R.CeivMd Btmd 1L Datctrune This chnin of cmntody tim documnts the transfer of bulk fkM collected soils to the CH2M Hill
i t C5 12.'c , / / - -..- .Comva~ lsbornsory fly inuninatai preparation and aliquotins. g~

Rehiquib'd OW~Rcnmtvd Fmot Dant'lnie Reced Bliond in DSWTims (1) Pinihle Site(DySie) - D424; Moistur Coimnt - D221& TOC - 9060: pH (Soil)- 904$;
Nirn by KeIdah - 35V Anunil - 350.3: IC Anions- 300.0: Percet Soid W.

Relinquished By/Renoved From Daklorle flid B d j Daffis A1

R elinquished l R e m d F o m D mi B dD al e
RD1N1.dodShMnmd nA R.Cewd BW/Swged 1. Daurow '

Relinquished By/Rem..vcd Frmo Daterrim, Receivd BySd In DaWTine w
/;bo B/5%A-O?.

Itetinquiahed fly/rimvcd Fromn DoeInn Received By/Stored In Dazefiac

LABORATORY Iteceived By D.areTinte
SECTION

i-INAL SAMPLE DisPosal Method Disposed By Dae/Tuime
OSIT1ON

bHqE-01 A (0829/2005)



l-' L-P /

Waim ou Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-O5i-9 je I or i
llector ComzaWY Contact Telenout No. Proiect Coordinator
I.. COU.OM lOAN KISSNER 375-46SS KESSNER,111 Price Code D la Turnaround

oiect csiwiialinu Samolint Loettiou SAF No. Air Quality 45 Days
100 & 300 Arwa CorponcnI nri Ih RCIIRA - Iacivmtnial So Upland Backlil) ElIevaed-100-F-2 RC-051

c Chest No. Field Loehook No. COA Method ol'Shinmuent
EL-156 BESRASO020

hinned To Ofisite Prooertv No. Bill of Ladinz/Air Hill No.
CR2MFIII.l. A060151

POSSILHE SAMPL.E IIAZAI)b.VI(MARK.S
0oentially Ifdiottriir. Noac Soot

Special llnndliug ind/or Stonge Type of Container a.? PiG

\'ONE No. of Container(s) I I

Volume low& 4oc
s..unlti. Sod ai

SStid Toscty

SAAPLF. ANAL.YSIS ASTAI

ATnj E2113

Samplc No. Matrix * Sample Date Sarrpe Tine - - -

10DT SOIL 1o7 / 1I.

CNAIN OF POSJs-WSa ON .izn/PrIutNaMV. SPECIAL INSTRUCTIONS Maurix

:9 acn.y'tO 'mm F )mlcrTtNi / f; . '1Id 0 brd) Dcls
Pari.le Siz IDry Sie-D422: Moi u Coteat - D221M : TOC - 90G: pH (Soi) - 9041,

-7drgeuby Kjeklt'd . 351.2;Autia. -350.3: Ir Anis - -AM.& Pcrccit Solids
-dWI.~n't Rcci BMiSIrud In Daol'ime -m/tk".tith 4 fe x< Dc.eo y .= -bS'ha ""

:I tq ',hcd fly'Rennad I rildi IDati I 1' Rectit4d BySoe 7nOt'ii
mliN ushed Ilyfltvnt tO FIn I)a.,rfsnw It.cei.d %yaSoftd in Datc.'Tiime r-

dmiqishedttyknrd Fnngs mctn ltccmnIverOStond Eu Daic/infl SmOI

cliuquisl'cd b1y'Irenswcd :,un, Ibtcj'lint Aceivcd By4SkL(Cd hi Daite'rnme

LA IORATO flV l4ccivcU -t -rlemrv~

'INS)PIV. Isi.sosI th'd D~isposd By 'bw'riue

IHI-EE-01 1 (O8/29/2OO5)



V)7 tEtgIl, 1
Wtshington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-20 Pal l o- I

Collcw Comnani Contact Telephone No. Pruiect Coordinator rats Turaround
L CPUOM JOAN KESSNER 375-4688 KESSNER,H Price Code 8L 45 Days

Proiect Desisnalion Sainoline Location SAF N. Air Quality
100 & 300 Area Component of the RCl3RA - hicremenwi So Riparian Low-Sihegl0 Downriver I00-D RC-051 L

Ice Chest No. Field Lobook No. COA Method orShinaucnt
EL-1596 BESRAS6520 -

Shinned To Omite Pronerty No. Bill of Ladine/Air bill No.
CI'2M ilLt. A060t 51

POSSIBLE SAMPLE IIAZARDSIREMARKS

NONE Preservation

Specil Handling and/or Storage Typ of couhiner
NONE No. of Container(s)

Volume lows 40004

seew h ()min scI MLn
Special Tticiay

Imwi. ASTMw 16
SAMPLE ANALYSIS wn. ASwEIflk

ASTML92-1Z

Sample No. Marix c Sample Dafte Sample Time N.

J10LJB SO]L _ _ _ _.L..--

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix'
linQuisited lldli mved F.rt/-b V!Wmi~rmz VD. } Re"ei BPSKW h.% DTfiThis chaM 0rcwtody frmi docmnots die nanfcr &orbu kid collected soils 10 d' CH2M Kill

a . Y-t y i -Z$9 s - . /j S r C'n''s '''o'' -b" I''''' p'n'ui'"m nd Iininq .

feii d ny~ftcoied Fugmn Daiune Iteceivd q Aoed In DoerMime (f) Panicle Size (Dry Sieve) - D42: Moisture Comuer - 02210: TOC - 9060. pH (Still)- 9045: $."sms

Nmaroen by Kjeldahl -351.2; Aimmis - 3501 IC Anions - 300.0: Percent Solids Q w
Relinquished (lyltenm-cd Frgmn Oaicni4t Received Bysmored I ArArS0- I'"

Raliuaquisiued lly
t
ltennvcd From D3tnn@Rcve rSO#1li 7Lw

Relinquished Ry/Rcnacd Frm- Dzie'lTmne Received BRyStocd ia Dawilni -

Relinquished lytRcuOud Fmni Duaukine Received By/Slond in Daterrim

LABORATORY R-eeivd By Thik DutdTlh"
SECTION

Dispe"ByiFINIAL2 AMPLE DMMis"iMeLbocd

I±D-t 'TION

BHi 3129Q2005)

wit' nne



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-69 'x' 1 
:ollector Co'nnanv Contact Telephone No. Project Coordinator Data Turnarmiml

STANKOVICH.. M. JOAN KESSNER 375-4088 KESSNER. JR Pe Code S1a
Proct Dcsienmion Samnling Location SAF No. Air Q 45 Days

100 & 300 Area Component of the RCBRA -Incencal So 100-K RIPARIAN #5 RC-51
Ice Chest No. Field Logbook No. COA Method of Shioment

EL- 15% BESR AS6520 GROUND TRANSPORT
Shinned To OfAite Properly No. Bill of LadiaiAir Bill No.

CH2MHILL -*e6iet- jam 3-t. vC - _____

POSSIBLE SAMPLE 1AZARDREMARKS
NONE Imesert.on

Special Handling and/or Storage Type of Coniainer

Use page Jfor original male, ial la Corvallis fr MIS prrpahlimn and No. of Container(s) I I
aliqualing, paqe I for rodinanolwiral frm-liams io Eberline. & page 2
J6r rlwmiral anal .ialfrnflioms t. Linpille. Volume

SpeciMt T,.*ly

SAMPLE ANALYSIS immstwa A5ThE4 B1a

Sample No. Matrix * Sampie Date Sample lime -

.1.1118_ SOIL '-Z- CQ. IL. c

CIAIN OF POSSESSION Sign/Print Norei SPECIAL INSTRUCTIONS Matrix

Rclinqlui*,ed by/Rcsnovcd rye., Dutk/flair nevdByta,4md- . Dale/Tui These nisrk. indikate int unless lirned ouw, aanalyles lo be inrided with Swrntintl-O0 .. Total Sr

Ret 2cr thU A. ~~1 Tloaks itidat dw. iis, isa aowa myi sd to pwpcdly fomnit COC Ionsmosi
___ibd t Cei 2Daeontact Joan Kusner f&r ay Qutibong.

dfI C- j/. Z2,p0
ci entovd P~o,.Rece, B/StoeedIn D akSiz (DrySiv - 4"- Moisus Content - 02-116: IOC - 9OD: pH1 (Sol) - 9045; Aq d mVd atd Drogcn by Ieldt -. 51.2; A mmcnia - 350.3: IC Anions - 300.0: tnu Solids

Itl skd y/Removed rcm Oateflliml RecCWed By/Storedh In'n* kw-.'by

fllisiishcd By/Renw ed From late/Time Rcivd ByStad In D mfrT w "

RclinQtiOshed ty/Rcned Pro. DtttTim Received By/Ss&nd In Da.dTime

LABORATORY lkeceived By Tift Ot"l
SEJTION

FINAb-AMPLE Disposul Medod Disposed By merrinx
DISIt(kWITION

BHI-EEl011 (08129/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-OS1-68 ipag 1 _a 1
Collector Comnanv Conact Teleuhone No. Project Coordinator 8Data roundSTANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Price Code SL
ProjectDfesanation Samanlj Location SAFNo. Air Quality [y

100 & 300 Area Component of the RCBRA - Increnenl So 100-K RIPARIAN #4 RC-051

Ice Chest No. Field Logbook No. COA Method of Shioment
EL-15% BESRAS6520 GROUND TRANSPORT

Shined To Offuite Progerty No. Bill of Lading/Air Bill No.
CH2MHILL A060151 - -----

POSSIXLE SAMPLE IIAZARDS/REMARKS
NONE Preservfation

Special Handling and/or Storage Ty of Contaluw
Use page .3for original 'naterial is Carmills for MIS preparafion and No. of Container(s)
aliquaing. page I for radioanaiytirolfra;ions , Eberline. &page 2
for rhemsiral analytirlfranctions in Lionviffe. Volume

s a )ium n sW Ph
twrxm AdSIMESOL

SAhCLE ANALYSIS &Wsa isTJ ds
Tisddir

ABTm 012

Sample No. Maix * Sample Date SampilIme - --

J11J87 SOIL 3-Z --O( : - -

CIA IN OF POSSESSION Sign/Pridt Na _s_ SPECAL INSTRUCTMONS Matrix
Re I hWd Byllk... .d r.m Dute/me - ~xff iir - frse nxrks indicne dnc untesa lined . aialyles to be inclvdcd wit Strmntiun-89 90- ToI Sr

-A-JPO 1-- A'- Then snaks indicas, i,, iis is a non-aalysis wsed Wo peoc~y [Octal CDC lone.$as*
ft led D(Thmiwe 3 2.1 dB D Contact Joan Kenar for any qwgoa siW

R(I1Q hAd Byteroved Sin ( RecciSic.) D Mov CaN D2216; TOC - 900 PH (SOW -9045;RcimuihdBItoldFrrtDft1'eNitroanby Ijcldald - 351.2:Arnocia,- 350.3! IC Aniamu - 300.0: PertemSolids O.~uS

Rclinquhd By/Renio.d Frorn Dadtrim Received ByStoed LI Dare IQ jD 0 ., TW."

v-v.---si
cinquishcd By/Rnwed Frm Dtedins Received By/Stored In Dat/ ime

Relinquished Bycinmotd Fraon Oce/ate Received By/Sorsd In DOemW D4t I

LABORATORY Received By This Dse
SECTION

FINAVSAMPLE Disposal M4ehod Disposed By DaMC/llfl
DIS iITION

BHI-E4011 (08/2/22006)



Washington Closure Hanford CHAIN OF CUSTODY/SAMWLE ANALYSIS REOUEST RC-OS1-96 j' I &

Collector Company Contact Teleohone No. Prolect Coordinator Price Code 8L DataTurnarmand
STANKOVICH, M. JOAN KESSNER 375-4683 KESSNER. JH

Pro iet Desigtation Samplia Location SAF No. AirQuality [1 45 Days
100 & 300 Are Component of the RCORA - Inertsental So 100-H RIPARIAN #8 _RC-051

Ice Chest No. Field LoEbook No. COA Method of Shiprent
EL-1596 BESRAS6520 GROUNDTRANSPORT

Shinned To Offite Property No. DUI of Lading/Air Bill No.
CH2MITILL, A060151 SEE OSPC

POSS1B1.E SAMPLE IIAZARDS/REMARKS
NONE Priservation

Spccial Handling and/orStorage TyPW of Container

Lse sgr 3Jibr originol naterial to Con-allisfinr MIS prmporation and No. or Coniaincr(s)
alitining. page I for nlinasalbiral fiactunu to E£hrline, & page 2 ,0

j r .....sic a eseri, fibi-tion& t is,i,. Volume

SicCtIlCi) Soiou
Sr- Tnai%*,

SAMPLEANALYSIS STMSn3.

Sample No. Matrix * Sample Date Sample Time

J11JH5 SOIL

CHA IN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Maws;

ReTquished By/Rcmo d Frp.n Da/rint f LRcdyS1dI These wtws indicaw dhs ens limd ow. amartes '0 be icI'dcd h Sronjim-19.9O -- Total Sr

0 a m'd y vcdlPon, Dnfmt 1ii i By a a Itt Contact JoanKtsw for any questions,

Z ,L1tt'hJ -C'"Vf -Z - ///r (
cqusshe0Byenc 'ron I -Paricle (DdyySict) - D433, Moistuc Coa/ci - '2216: rC -9060:pl [Still, 9045;* Rreiic'-S I e.i.rtby .351.2;Ar .- 330.3CA; mO-3.it~ois C ,,,MAY

0; PettSt'SS45.

DIsmlit.AIsLt.I.sa
Rdinquihd BY/RIcoved ros Dawrflinx Receinv By/Sttxd In Daefnrsn .. vo-1

Relintishcd ly/entovs Front eIftlione Rceived ByVSd j, D:e/Time In xAm F

RcliAquiald Bydtenovcd Fra DIc/int Receind By/Stored Is DataTime

LABORATORY Received By Tirl )ndalrsnn,

FINAL. SAMPLE Disposd McmoJ Dpd By Daefrim
lISPOSITION

BH tiEk -011 (08/292005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 f I of ±

.ollector Comtany Contact Telenhone No. Protect Cordalor C L Data Turnaround
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH P

Praiect Desirnation Sawpln=Location SAF No. Air Quality E] 45 Days
100 & 300 Arm Component of the RCBRA - Inerentnl So UPPER RIPARIAN 012 RC-051

Ice Chest No. Field Loandowk No. COA ~Method of Sionamnt
EL-1596 BESRAS6520 GROUND TRANSPORT

Shimmed To Offfsie PropetyNo. Bill or Lading/Air Bill No.
CH2MHILL A060151 SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE n ie
SPreservation

Special Handling and/or Storage Type of Container

UsePage 3Jor original material #o CorvIllisfor MISprepamvion and No. of Conlainer(s)
aliquotimg. page i for mdioaoaiclfranionu to Ebedine. & page 2
Jar dhemirol analiralfranieni to iwnv'lle. Volume

Seil (lin Si PFaI
Sp.Cinl Tiery

SAMPLE ANALYSIS 1n MELSO
Tarkty

ASM 0l171

Sample No, Matrix* Sample Date Sample'Tlu .

J11JH8 SOIL Lr

CHAIN OF POSSESSION Sign/Print Names SPECIA INSTRUIONS Mauix

Rquished-ByR ed Fro, Daeffn Dte/rlmR ' These neks indicate diat unless ined out aualyle tobe CnLIded wid, Sromxiu-9,90 - Total Sr

STheme nartsh MyRicai Ow es ha aurnulyu usd ' ~coiy r l Cd riontl li.a/

Relnqishd y/RmoedFron Dowta fo,:3, Recei dByriored DInrinH d By/R d) PmnleSiz (DrySieve) -D422 Moi/tur Cont. D[12116; TOC - 90: p-Sl
dNinrc aby Xjeda - 351. Anwo- 350,3:IC Aoo-300.0:&..a.'-oids -

Relinquished By/Removed Fmm Date/rins Received ByS'ond In DaleMime

LABORATORY Received y Title rP B e/ridm
SECTION

FINAL SAMPLE Disposal Mewhod Disposed By Date/fla
DISPOSITION

'1BHI-EE-011 (08/22/2005)



/- Iq -/ /
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-95 P4 ± Of I-

Colle\ ;--z VO- Companv Contact TelenhoneNo. Proet Coordinator PriceCode DataTurnaround
oliector 4431117*. -JOAN IESSNER 375-4688 KESSNER, JH 81.

Project Deslnation SamPlinh Location SAF No. Air Quality ] 45 Days
100 & 300 Area Component of the RCBRA - Incremental So 100-PRIPARIAN4#7 RC-05I

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

Shinped To Offsite Property No. Bill of LadinasAir Bill No.
CH2MHLLL A060151 SEEOSPC

POSSIBLE SAMPLE IIAZARDS/REMARKS

NONE PreservationN

Special Handling and/or Storage Type of Container

Use pase 3fix orginal nmaterial to Corvdltisfor MIS prrpamriaen ad No. of Container(s)
aiiqoding. Page I for radioanolyniraifmniomu to EbermIne. & pago 2 au a00
for riutof analyfical jfioar to Lionville. Volune

S.teucaq Soiipam
Sr.hd Toigiy

SAMPLE ANALYSIS I.a.ea M E m):

Tocky
ASTM I )7

Sapple No. Matrix * Salple Data Sample Timl - -

J11JH4 SOIL

CHAIN OF POSSESSION Sign/Print Napes SPECIAL INSTRUCTIONS Mauix

Relinqihd opyeRe S.:S.rim n
IesThem rs iByia: dt thisie nolw lyrsm to b Beyad ft SOr [WTill S

RP~mquvfhed By/ mved F,,,, Damf/iimfn3 Receimed By/Stared In DaWeThre Co=J-mKetnte yqmws
I~~ L QI'uaide Sitc (Dry Sieve) - D421- Momtw Centn - D2316; TOC - 90W. pHKSO .9o . -.

Rtl: ikd y~k cdlo, Nruvnbyjacdshl3I2 Annra35.1lCAan.3O O-.PcWcrS4& C-ri.--, '

FnQuiStcd BYdfcard nr~ Daerl'im . ftctid .y~xe inLaam W

i% cvdBYISto~d In Dawtt/Tmuft

Relinquishd By/Renoved Frm,, nat/r Raceived By/Sted In Dalaflrm

LABORATORY Recelvwd By Title Dmdrn
SECTION

FINAL SAMPLE Disposal Medod Dapond By D"crrff
DISPOSITION

BHI-EE-01 I (0812912006)



O CH2MHILL
Ar0. Apptd 6chc Ltmto~y

May 8, 2006

ELR Consulting
2328 S. Garfield Street
Kennewick, WA 99337

CH2M HIll

AppUed ScIoc. Loboroory

230 NW Wo&A Blvd

973r3ZW

P.O. B=x 42B

Corv .OR

97339428

TOI 541.752A4271

Fox 841 .752.0276r

9101100

RE: Laboratory Report for ELR Consulting
Applied Sciences Laboratory Reference No. F1470 >4W e i)A

Dear Emmett Richards:

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 of 73



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. F1470

Date Time
Sample ID Client Sample ID Collected Collected

F147001 J11JH8 04/03/2006 18:45

-2-
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Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

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

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

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

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

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

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

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

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

Inorganic CLP and CLP Like Data Qualifiers

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

B The analytc 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 quantilation 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/natrix 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.

GAREPORTS\CLP Data Qualificrs.doc -4-



AMMONIA
METHOD EPA 350.3

-5 -



CASE NARRATWE
AMMONIA

Analytical Method: EPA 350.3 Batch No.: F1470

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: ELR Consultine

Contract #.: 920842.OTC

Prime Contractor.:

1. Holding Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matfrix Spike Duplicate(MS/MSDl
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.

iM. Samnling Epuinment:
None.

LV. 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 fbllowing signature.

Reported by: ." /LL4

Reviewed by: H~.

Date: 7-4e

Date: =/ze ,4cX

-6 -



SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

Z11J8

SDG No.: F1470

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F147001

Date Received: 04/04/06

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

7664-41-7 Anwonia-N 1.02 3.80 2.57 B mg/1kg 1 0-5313 G E350.3 04/05/06

-8-FORM I GEN CHEMM60427-1i:5l-ncO-W



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-0405

SDO No.: F1470

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0405

Date Received: / /

-9-
FORM I GEN CHEM

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

7664-41-7 Amuonia-N 0.534 2.00 1.03 B mg/kg 1 1 G E350.3 04/05/06

Mr0437-19,55-nO-W



QC DATA
SUMMARY

-10-



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1470

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2M HILL/LA/CVO

Initial Calibration Date: 04/05/06 1500

Concentration Units: mg/L

Comments:

UT060427-19S55-71470-W

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 0.10 160 1.0 103 10.0 51.0 100 -8.2

E39rFORM II GEN CHEM



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: P1470

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 04/05/06 1500

Concentration Units: mg/L

Coments:

FORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Ammonia-N LNR 0.9994

!

"T060421-19155-PI470-W



2B-WC
GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: F1470

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0405

Concentration Units: mg/L

Comments:

FORM II-B GEN CHEMMl6Qd207-19s5-F147O-W

Analyte Expected Found %D Q

Ammonia-N 10 9.93 -0.7



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1470

Analysis Method: E350.3

Instrument Name: NONE

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 040506NH3

Concentration Units: mg/L

Initial Calibration ID: 040506NH3

CCV #1 ID: CV1-0405 CCV #2 ID: CV2-0405 CCV #3 ID:CV3-0405

Analyte Expected Found tD Q Expected Found %D Q Expected Found %D 0
Ammonia-N 1 1.06 5.8 10 9.03 -9.7 10 8.73 -12.7

Comments:

FORM I-A GEN CHEM1T960427- s55-1470-W EI 43-



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: F1470

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: SB1-0405

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

9 BS1S0405 BS1S0405 04/05/06 1559
5 J11JH8 F147001 04/05/06 1621

COMMENTS:

rrO6O427-1s;55-1470-W FORM III GEN CHEM E350.3
-15-

0
1



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1470

Analysis Method: E350.3

.Initial Cal ID: 040506NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSIS0405

Date Analyzed: 04/05/06

Time Analyzed: 1559

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Armonia-N 200 199 99.3 75-125

* Values outside of QC limits

Conments:

FORM VII GEN CHEM E350.31M060427-15 ss-rF1 .. 0-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1470

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEMM060427-19: 55-IA70 -W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 LEVEL 1 LEVEL 1 04/05/06 1544
01 LEVEL 2 LEVEL 2 04/05/06 1546
02 LEMEL 3 LEVEL 3 04/05/06 1548
03 LEVEL 4 LEVEL 4 04/05/06 1550
05 CV1-0405 CV1-0405 04/05/06 1554
06 CV2-0405 CV2-0405 04/05/06 1556
07 ICV-0405 ICV-0405 04/05/06 1559
09 BS1S0405 BS180405 04/05/06 1559
10 SB1-0405 SB1-0405 04/05/06 1606
is J11JH8 F147001 04/05/06 1621
22 CV3-0405 CV3-0405 04/05/06 1650

E350 37



MDL Study Report

. CH2MHILL
AppA#d Sc lntfs Lahc,.oiry

Analytical Method: E350.3 instrument ID: NONE
Matrix: Soil Concentration Units: m/kg

Analysis Amt Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ammonia 08/05/05 2 2.18 1.70 1.73 1.70 1.73 1-74 1.81 0.170 0.534

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

El WO4f2-19.'5-F40VJ

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027804/27/06



ANIONS BY METHOD EPA300.OA

-19-



CASE NARRATIVE
ANIONS

Analytical Method: BPA300.0

Lab Name: CH2M HILL Aiglied Sciences Lab

Batch No.: F1470

Contract #.: 920842.OTC

Base/Command: LR Consulinn Prime Contractor.:

1. Holdini Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

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

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

B. Analytical Exception:
None.

F. Other:
None.

IIM. Sampling Bouipment:
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.

Reported by: .-

Reviewed by:.

Date: r/ r/o S

Date: : / Aoc

AFCEE FORM I-1
-20-



SAMPLE DATA
SUMMARY

-21-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J±1JH8

SflG No.: F1470

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: P147001

Date Received: 04/04/06

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

16887-00-6 Chloride 0.0581 0.478 1.88 mg/kg 1 5.28 G E300.OA 04/07/06
16984-48-8 Fludride 0.0519 0.478 0.478 U mg/kg 1 5.28 0 2300.OA 04/07/06
14797-55-8 Nitrate-N 0.0449 0.478 3.02 mg/kg 1 5.28 0 E300.OA 04/07/06
14797-65-0 Nitrite-N 0.0429 0.478 0.488 mg/kg 1 5.28 G E300.OA 04/07/06
14808-79-8 Sulfate 0.0771 0.478 3.82 mg/kg 1 5.28 G E300.0A 04/07/06

-22-
YL6O5Osf-1tCQ9-r147O-W FORM I GEN CHEM



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

BB1-0407

SDG No.: F1470

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0407

Date Received: / /

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.OA 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.OA 04/07/06
14797-65-0 Nitrite-N 0.0449 0.500 . 0.500 U mg/kg 1 5 G E300.OA 04/07/06
14808-79-8 Sulfate 0.0806 0.500 0.500 U mg/kg 1 5 G E300.0A 04/07/06

-23--
tOSCsOS-lO~os-rlS,-W FORM I GEN CHEM



QC DATA SUMMARY

-24-



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: P1470 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument Name: mICQ

Initial Calibration ID: 300A-013006

Comments:

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

Concentration Units: Mrg/L

FORM II GEN CHEM

Std Reap Std Resp Std Reap Std Reap Std Reap Std Reap Std Reap

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

Chloride 0.020 0.0032 0.050 0.0041 0.10 0.023 0.50 0.050 1.0 0.11 5.0 0.67 10.0 1.5

Fluoride 0.10 0.0085 0.50 0.046 1.0 0.13 5.0 0.85 10.0 1.8
Nitrate-N 0.020 0.0059 0.050 0.012 0.10 0.067 0.50 0.14 1.0 0.32 5.0 1.8 10.0 4.1

Nitrite-N 0.020 0.0067 0.050 0.012 0.10 0.050 0.50 0.10 1.0 0.25 5.0 1.4 10.0 3.0

Sulfate 0.060 0.0065 0.15 0.014 0.30 0.059 1.5 0.13 3.0 0.27 15.0 1.5 30.0 3.2

-25-
E300.OAYLodosos-11:04-rwo-w



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1470

Analysis Method: E300.OA

Instrument Name: IC -

Initial Calibration ID: 30OA-013006

Lab Name: CH2M HILL/LAB/CVO

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

Concentration Units: mg/L

Comments:

FORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Chloride Ln 0.9985

Fluoride LNR 0.9988

Nitrate-N LNR 0.9983

Nitrite-N LNR 0.9988

Sulfate Ln 0.9991

E30 .YL60509-11:04-11470-w



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: F1470

Analysis Method: E300.0A

Instrument Name: ICQ

Initial Calibration ID: 300A-013006

Lab Name: CH2M HILL/LAB/CVO

Second Source ID:ICV-0130

Concentration Units: mg/L

Comments:

FORK II-B GEN CHEN1

Analyte Expected Found %D Q
Chloride 5 5.06 1.2

Fluoride 5 4.57 -8.6

Nitrate-N 7.19 7.13 -0.8

Nitrite-N 1.13 1.02 -9.4

Sulfate 5 5.14 2.8

E30.n060505-09:43-T140-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1470

Analysis Method: E300.OA

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: CV1-0407 CCV #2 ID: CV2-0407 CCV #3 ID: CV3-0407

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

Chloride 5 5.24 4.8 2.5 2.61 4.4 5 5.12 2.4

Fluoride 5 5.46 9.2 2.5 2.64 5.5 5 5.32 6.5

Nitrate-N 5 5.34 6.8 2.5 2.66 6.5 5 5.31 6.2
Nitrite-N 5 5.05 1.0 2.5 2.42 -3.2 5 5.01 0.1
Sulfate 15 16.5 9.7 7.5 8.09 7.8 15 16.2 8.1

Conments:

T060505-09:45-1470-W -28-
E300 .0PORK II-A GEN CHEM



3 -WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: F1470

Analysis Method: T300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Field Sample ID:

SB1-0407

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0407

Date Analyzed: 04/07/06

Time Analyzed: 1128

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

COMMENTS:

YLca5o5-1o Q-r1470-w FORM III GEN CHEM E300.A
-29-

16

17
19
33

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

ES2SO407 BS2S0407 04/07/06 1049
BS3S0407 BS3S0407 04/07/06 1059
3SSS0407 BS5SO407 04/07/06 1118
J11JH8 F147001 04/07/06 1346

I



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1470

Analysis Method: E300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2SO407

Date Analyzed: 04/07/06

Time Analyzed: 1049

Concentration Units: mg/kg

* Values outside of QC limits

Comments:

POM VII GEN CHEM
-30-

E300. 0

QC Limits
Analyte Expected Found %R %R Q

Chloride 25 25.4 102 70-130
Fluoride 25 24.3 97.3 70-130
Sulfate 25 27.1 108 70-130

YLO6OSOS-O:43.-1470.W



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1470

Analysis Method: E300.0A

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

* Values outside of QC limits

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS3SO407

Date Analyzed: 04/07/06

Time Analyzed: 1059

Concentration Units: mg/kg

Comments:

FORM VII GEN CHEM

QC Limits
Analyte Expected Found %R %R Q

Nitrite-N 5.65 6.07 107 70-130

YL60505-09:43-F1470-W
-31-

E300.0



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SG NO.: F1470

Analysis Method: E300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL.

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS50407

Date Analyzed: 04/07/06

Time Analyzed: 1118

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Nitrate-N 35.95 39.1 109 70-130

* Values outside of QC limits

Comments:

-32-
FORM VII GEN CHEM E300.0



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1470 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: IC-

Analytical Lot ID: 30OA-013006

02
03

04

05
06

07

08

10

11

13

Lab Code: CVO

COMMENTS:

-33-
E300. OAFORM XIV GEN CHEMYLO6OSQS-O:543-W1470-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVELl LEVELI 01/30/06 1729
LEVEL2 LEVEL2 01/30/06 1739

LEVEL3 LEVEL3 01/30/06 1749

LEVEL4 LEVEL4 01/30/06 1758

LEVELS LEVELS 01/30/06 1808
LEVEL6 LEVEL6 01/30/06 1818

LEVEL7 LEVEL7 01/30/06 1827
ICV-0130 ICV-0130 01/30/06 1846

XCV-0130 ICV-0130 01/30/06 1856

ICV-0130 ICV-0130 01/30/06 1916



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1470 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 040706Q2

Lab Code: CVO

CLIENT LAB DATE TINE
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

15 CV1-0407 CVI-0407 04/07/06 1007
16 BS2WO407 S2SO407 04/07/06 1049

17 BS3W0407 BS3S0407 04/07/06 1059

19 BS5WO407 BS5S0407 04/07/06 1118

20 SE-0407 SB1-0407 04/07/06 1128

32 CV2-0407 CV2-0407 04/07/06 1337
33 J11JH8 F147001 04/07/06 1346

46 CV3-0407 CV3-0407 04/07/06 1543

COMMENTS:

-34-
E300. OAFORM XIV GEN CHEMfl060505-09:43-nV47O-W



MDL Study Report

. CH2MHILL
Applt4Scint.Leboraly

Analytical Method: E300.0 Instrument ID: Q
Matrix: Soil Concentration Units; mg/ks

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Nitate 11/01/05 0.25 0.225 0250 0.215 0.240 0.245 0.225 0.255 0.0149 0,0469
Nitrite-N 1101/05 0.25 0.230 0.270 0.270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11/01105 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride 11/01105 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607
Fluoide 11/02/05 0.5 0.505 0.480 0.500 0.470 0.490 0485 0455 00173 0.0543

-35-

CH2M HILL
Applied Sciences Lebortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallls, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027805/05106



PERCENT MOISTURE
ASTM D2216
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GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J11318

SDG No.: F1470

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: 7147001

Date Received: 04/04/06

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

MOISTURE Moiature 0.00 0.00 1.14 % 1 9.016 G ASTM D2216 04/07/06

-37-
Mr6042-1656-P1470-W FORM I GEN CHEM



PARTICLE SIZE
METHOD 422

-38-



Hanford
Particle Size

500.0 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: KM 0419/2006

Lab

F147001
1.D.

Client
ID.

JIIJH8

Sieve Sieve Size Sieve Size
# (uM) (mm)
8

16
30
50
100
200
pan
total

2362
1180
600
500
147
75

2.362
1.180
0.600
0.500
0.147
0.075

CH2M HILL
AppliedSclencesGoup

2302Mr fW t Sid. CaraM OR 973S3"W
P2O.WBM4, COa& OR 9733P-O5

T@1541.7524271 Fax541.75=Z76

Weight
Retained

(g)
0.00
47.80
88.30
165.70

.142.00
38.70
16.00
498.5

Weight
Retained

(%)
0.00
9.59
17.71
33.24
28.49
7.76
3.21

Cumulative
Coarser

(%)
0.00
9.59

27.30
60.54
89.03
96.79
100.00

Cumulative
Finer

(%)
100.00
90.41
72.70
39.46
10.97
3.21
0.00

('a



, pH
METHOD SW9045C

-40-



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1JHB

SDG No.: F1470

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVa

Lab Sample ID: F147001

Date Received: 04/04/06

-41-FORM I GEN CHEM

Sample Analysis Date

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

PH PH 0.00 0.00 7.20 pH 1 20 G SW9045C 04/07/06

MrOSO'20-13:31-7147..W



TKN
METHOD EPA 351.4
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CASE NARRATIVE
TKN

Analytical Method: EPA 351.4 Batch No.: F1470

Lab Name: CH2M HILL Applied Sciences Lab

Project Name; ELR Consulting

Contract #.: 920842.OTC

Prime Contractor.:

I. Holding Times:
All acceptance criteria were met.

I. Analysis

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All aceeptance criteria were met.

C. Matrix Svike/Matrix Spike Dumlicate(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. Samrling Eouipment:
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.

Reported by: Date: q-2 7 - dCo

Atwa Date: rio'olReviewed by:.

-43-



SAMPLE DATA
SUMMARY

-44-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

Jfl1Jl8

SDG No.: F1470

Matrix: SOIL

% Moisture: _1

Lab NaMe: CH2M HILL/LAB/CVO

Lab Sample ID: 7147001

Date Received: 04/04/06

Sample Analysis Date

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

7727-37-9 Total Kjeldahl Nitrogen as N 56.9 209 834 mg/kg 1 0.4839 G E351.4 04/05/06

-45-
Mr 60427-19z56-FVO-W FORK I GEN CHEM



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-0405

SDG No.: F1470

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0405

Date Received:

FORM I GEN CHEM

/ /

-46-

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

7727-37-9 Total Kjeldahl Nitrogen as N 27.3 100 43.9 B mg/kg 1 1 G E351.4 04/05/06

Mre0427-19:66-nIO-W



QC DATA
SUMMARY
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2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDOG No.: F1470

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 040506TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 04/05/06 1800

Concentration Units: mig/L

Comments:

FORM II GEN CHEM

Std Reasp Std Resp Std Reasp Std Rasp Std Reasp Std Reasp Std Reasp

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

Total Kjeldahl Nitrogen 2.0 159 20.0 105 200 51.9 2000 -6.7

V.-484



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1470

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 040506TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 04/05/06 1800

Concentration Units: mgIL

Comments:

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q

Total Kjeldahl Nitrogen as N LNR 0.9995

Mr60427-19isi-n470-V



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: P1470

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 040506TKN

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0405

Concentration Units: mg/L

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D 0

Total Kjeldahl Nitrogen as N 13.6 14.8 9.0

ETA5f-Wr060421-1 5-YIA70w



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1470

Analysis Method: E351.4

Instrument Name: NONE

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 040506TKNprobe

Concentration Units: Mg/L

Initial Calibration ID: 040506TKN

CCV #1 ID: CV1-0405 CCV #2 ID: CV2-0405 CCV #3 ID:CV3-0405

Analyte Expected Found %D 0 Expected Found %D Q Expected Found %n Q
Total Kjeldahl Nitrogen as N 20 20.1 0.3 200 182 -8.8 20 19.6 -1.8

Comments:

FORM II-A GEN CHEM E3511
EM 60427-19i56-P147Q-W



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: F1470

Analysis Method: E351.4

Initial Cal ID: 040506TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-0405

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-0405

Date Analyzed: 04/05/06

Time Analyzed: 1906

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

COMMEENTS:

MOErOt-19,56-FIVO-W FORM III GEN CHEM E351.4
-52-

09

15

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S0405 BS1S0405 04/05/06 1904
J11JHS P147001 04/05/06 1930



7 -C

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SD0 No.: F1470

Analysis Method: E351.4

Initial Cal ID: 040506TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS10405

Date Analyzed: 04/05/06

Time Analyzed: 1904

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Kjeldahl Nitrogen as N 680 741 109 75-125

* Values outside of QC limits

Comments:

FORM VII GEN CHEM"r86Cd27-19s,6-V1470-W E351 .453-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: P1470 Lab Name: CH2M HILL/LAB/CVO

Analysis Method, E351.4

Instrument: NONE

Analytical Lot ID: 040506TKNprobe

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM

01
01

02
03

05

06

07

09

10
15

22

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVEL 1 LEVEL 1 04/05/06 1850
LEVEL 2 LEVEL 2 04/05/06 1852
LEVEL 3 LEVEL 3 04/05/06 1854
LEVEL 4 LEVEL 4 04/05/06 1856
CV1-0405 CV1-0405 04/05/06 1858
CV2-0405 CV2-0405 04/05/06 1900
ICV-0405 ICV-0405 04/05/06 1902
BS1S0405 B81S0405 04/05/06 1904
SB1-0405 SB1-0405 04/05/06 1906
J11JH8 F147001 04/05/06 1930
CV3-0405 CV3-0405 04/05/06 1955

E351. 54-Mr 60427-1iis-71470-W



MDL Study Report

, CH2MHILLe11 p1WS. &M N.

Analytical Method: E351.4 Instmment ID: NONES
Matrix: Soil Concentration Units: mAg/k

Analysis Ant Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 & Dev. MDL

Total Kjeldahl Nitrogen 03113/06 100 168 154 161 147 152 161 171 8.67 27.3

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

E 0427- I P:5&FI47&.W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027604/27/06



TOTAL ORGANIC CARBON
BY ASTM E777
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CASE NARRATIVE
TOC SOILS

Analytical Method: ASTM E-777

Lab Name: CH2M HILL Anplied Sciences Lab

Project Name: ELR Consulting

Batch No.: F1470

Contract #.: 920842.OTC

Prime Contractor.:

L. Holding Times:
All acceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

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

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

E. Duolicate Samole(s):
All analyses were performed in accordance with standard opcrating procedures.

F. Analytical Exceptions:
All acceptance critcria were met.

In. Samnlin Enuinment:
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.

Reported by: Date: g-2q-OC

Date:TIReviewed by:

-57--
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J11J8

SDG No.: F1470

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F147001

Date Received: 04/04/06

Sample Analysis Date

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

TOC Total organic Carbon 132 377 11200 mg/kg 1 0.2653 G ASTM E777 04/24/06

-59-
flO6O42s-O9,44-Pat~O-w FORM I GEN CHEM



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

S3I-0424

SDG No.: P1470

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0424

Date Received: / /

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

TOC Total Organic Carbon 35.0 100 100 U mg/kg 1 1 G ASTM E777 04/24/06

-60-
FORM I GEN CHENAD 60425-09:64-FI470-W
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2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1470

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Lab Name: CH2M HILL/LAB/CVO

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

Concentration Units: mg/Kg

Coiments:

FORM II GEN CHEM

Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap 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

ASTM E§?



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: P1470

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration .ID: 10140551

Lab Name: CH2M HILL/LAB/CVO

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

Concentration Units: mg/Kg

FORM II (Part 2) GEN CHEM

Curve

Analyte Type r Q

Total Organic Carbon LNR 0.9997

Comnents:

A0060425-09;44-?2470-N



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: P1470

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-1014

Concentration Units: Mg/kg

Coments:

FORM II-B GEN CHEM

Analyte Expected Found %D Q
Total Organic Carbon 6430 6680 3.9

............. .........................

AV06042s-09:46-7100-W ASTM~ 7A



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No., F1470

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

CCV #1 ID: CV1-0424

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 042406TOCS

Concentration Units: mg/kg

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

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

Total Organic Carbon 4000 3970 -0.7 4000 3880 -3.0

Comments:

FORM II-A GEN CHEM ASTM 65ADDG043s-09:4&410-W



3-WC

SOIL GENERAL CHEMISTRY METHOD BLA4K SUMMARY

SDG No.: 71470

Analysis Method: ASTM E777

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Field Sample ID:

SB1-0424

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0424

Date Analyzed: 04/24/06

Time Analyzed: 1551

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

COMMENTS:

A0060425-09 44-4lO7- FORM III GEN CHEM

02

07

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S0424 BS10424 04/24/06 1541
J11JH8 1147001 04/24/06 1630

ASTM E777

-66-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1470

Analysis Method: ASTM E777

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

* Values outside of QC limits

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S0424

Date Analyzed: 04/24/06

Time Analyzed: 1541

Concentration Units: mg/kg

Conments:

FORM VII GEN CHEM ASTM E777

tR QC Limits-Analyte Expected Found . % %Rmi

Total Organic Carbon 8840 9420 107 75-125



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1470 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: ASTM E777

Instrument: TOC SKALAR

Analytical Lot ID: 101405TOCS

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEM ASTM E777-68-ADO6042s-09 ,4-p1470-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVELl LEVEL1 10/14/05 1148
03 LEVEL2 LEVEL2 10/14/O5 1158
04 LEVEL3 LEVEL3 10/14/05 1208
05 LEVL4 LWJEL4 10/14/05 1218
06 LEVEL5 LEVEL5 10/14/05 1228
07 ICV-1014 ICV-1014 10/14/05 1252



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1470 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: ASTM E777

Instrument: TOC Skalar

Analytical Lot ID: 042406TOCS

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-0424 CVI-0424 04/24/06 1531
BS1S0424 BS1S0424 04/24/06 1541
SB1-0424 SB1-0424 04/24/06 1551
J11JH8 F147001 04/24/06 1630
CV2-0424 CV2-0424 04/24/06 1754

COMMENTS:

FORM XV GEN CHEMA

01

02

03

07

12

ASTM E77PM060o42 S-0 9; At-r14A.. -



MDL Study Report

. CH2MHILL
Applfedeknast Lbo

Analytical Method: ASTM E777 Instrument ID: TOC Skalar

Matrix: Soil Concentration Units: ms/kjg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08/17/05 140 31.0 14.4 8.89 29.4 32.4 27.1 6.37 11.1 35.0

----

AD060425.O9 44$lOC-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027604/25106



CHAIN OF CUSTODY/SHIPPING DOCUMENTS
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 I|ae I -f I

olector Comma, Contact Telettone No. Protect C dinator atTraro d
SrANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JHL

tedec Designaton Siamnling Location SAP No. Air Qnabity El 45 Days
100 & 300 Am Compoent of the RCBRA - Incremental So UPPER RIPARIAN #12 RC-051 A _r Quay 45 Days

Ice Chest No. I Field LoghookNo. COA Method of Shiomenz
EL-1596 BESRAS6520 GROUND TRANSPORT

Shipped To Offsite Propert No. Bil of Lading/Air Bill No.
CH2MHILL A060151 EE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Pr oNo No.

Special Handling and/or Storage T *CODLUIr _ -

Use page 3 for originalnmaterial to Corvallisfor MIS prepamtion wad No. of Container(s)
aliquoting, page Ifor radioanalyticalfractions to Eberline, &page2 ooog d0009
for chemical analytical fractions to Lionville. Volume

somn(I)io sod PIM
Specad T..xiy

SAMPLE ANALYSIS
Tosi6ty

Sample No. Matrix * Sample Date Sample lime -:-.=

J11JHS SOIL l (P L4

CHAIN OF POSSESSION SignaPrint Naros SPECIAL INSTRUCTIONS Matnix
RRng d M From Dakf Ion RM Date/Tim These mars indicate tht un]es lined out. amlytes o be included with Sronium-89,90 - Total Sr

/These marks indicate that this is a non-anolysis used to prtperly fornt COC forn. osa
sZ ouoved Frro DRUI.ne f 0! Byl 10 DaTe/lIOe Coract Joe ressner for any questions. S Dge2,4w ar -A

- - (0, Pc&I Size(D.-3, Skye) - D422; Moisture Coaot -D2216; TOC - 9060; pH (Soil) - 9045;
Rel dBydRemoved Fro& Dae/in, X Niogen by Kjddahl - 351.2; Anno ria -350.3; IC Anioms - 300.0;&aps e -.fids

ReinquishcdBy/Rcmovedr~roma Dawr/iat V= By/S~o lrTT

Relinquished By/Rrooved From Dalt/Thze vd By/Slored In Datfime

Reinquishd By/Removed From Date/ime By/Stored In Date/Tim1

LABORATORY Received By Tole De/lne
SECTION

FINAL SAMPLE Diso" lMethod Disposed By Datemm
*SPOS1TION

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

I



a CH2NIHILL
Analytical Senoces

Sample Receipt Record

Batch Number: 4 Date received: )

Client/Project k~II_ JE LO
VERIFICATION OF SAMPLY= CONDITIONS (verify all items) HO 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? FrontRear_-Lt Side___Rt Sidat
Type of packing material: lee Blue Ice Bubble wrap
Was the Chain of Custody inside the cooler?
Was the Chain of Custody properly filled out?
Were the sample containers in good condition?
Containers supplied by ASL?
Any sample with < 112 holding time remaining? If so contact LPM
Was themre e In the cooler? Enter temp. C
All VOCs free of air bubbles ? I
VERIFICATIlON OF SAMPLE PREISERVATION

01her (.scifyi
Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH

No pH <2 <2 pH <2 pH >12 <2 <2 _ __ unpr.

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

1 4 ~7 LtG3NnAN pVE

- f

t|FICATIONS PERFORIMED BY
~ll.RII A& LrlttJU

oalrr

Rev I H/05/2W3-recptrcd.xs

Dalerrkn

-73-



VersionCo LabName
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.0OEPAC CHMC
4.O0EPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHIMC
4.OOEPAC CHMC
4.GOEPAC CHMC

SDG
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470
F1470

FieldID NativelD QAQCTyp, LRType
J11JH8 J11JH8 N
J11JH8 J11JH8 N
J11JH8 J11JH8 N
J11JH8 J11JH8 N
J11JH8 J11JH8 N
J11JH8 J11JH8 N
J11JH8 J11JH8 N
J1lJH8 J11JH8 N
J11JH8 J11JH8 N
J11JH8 J11JH8 N
8S1S0405 BS1SO405 BS
BS10405 B510405 BS
BS1S0424 BS1S0424 BS
BS2SO407 BS2SO407 BS
BS2SO407 88250407 BS
BS2S0407 BS2SO407 BS
BS3S0407 BS3S0407 BS
BS5SO407 BS5S0407 BS
SB1-0405 SB1-0405 LB
81-0405 SB1-0405 LB
SB1-0407 81-0407 LB
SB1-0407 SB1-0407 LB
SB1-0407 SB1-0407 LB
SB1-0407 SB1-0407 LB
SBI-0407 SB1-0407 LB
SB1-0424 SB1-0424 LB

Matrix
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

LabSampk AnalysisMf Extraction? SampleDa* SampleTin ReceiveDa ExtractDat ExtractTim AnalysisD AnalysisTr PercentSo LabLotCtII' CAS
F147001
F147001
F147001
F147001
F147001
F147001
F147001
F147001
F147001
F147001

ASTM E77 NONE
E350.3
E351.4
E300.OA
E300.OA
E300.OA
E300.OA
E300.OA

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

ASTM D22 NONE
SW9045C METHOD

BS18405 E350.3 METHOD
BS180405E351.4 METHOD
BS1S0424 ASTM E77 NONE
BS2SO407 E300.OA METHOD
BS2SO407 E300.OA METHOD
BS28407 E300.OA METHOD
BS3S0407 E300.A METHOD
BS5S0407 E300.OA METHOD
SB1-0405 E350.3 METHOD
SB1-0405 E351.4 METHOD
SB1-0407 E300.OA METHOD
SB1-0407 E300.OA METHOD
S81-0407 E300.OA METHOD
S81-0407 E300.OA METHOD
SB1-0407 E300.OA METHOD
S81-0424 ASTM E77 NONE

4/312006
4/3/2006
4/3/2006
4/3/2006
4/3/2006
4/3/2006
4/3/2006
4/3/2006
4/3/2006
4/3/2006

18:45
18:45
18:45
18:45
18:45
18:45
18:45
18:45
18:45
18:45

4/4/2006
4/4/2006
4/4/2006
4/4/2006
4/4/2006
4/4/2006
4/4/2006
4/4/2006
4/4/2006
4/4/2006

4/5/2006
4/5/2006
4/7/2006
4/7/2006
4/7/2006
4/7/2006
4/7/2006

4/7/2006
4/5/2006
4/5/2006

4/7/2006
4/7/2006
4/7/2006
4/7/2006
4/7/2006
4/5/2006
4/5/2006
4/7/2006
4/7/2006
4/7/2006
4/7/2006
4/7/2006

4/24/2006
16:21 4/5/2006
19:30 4/5/2006
13:46 41/2006
13:46 41/2006
13:46 4/7/2006
13:46 4/7/2006
13:46 4/7/2006

4/7/2006
11:29 4/7/2006
15:59 4/5/2006
19:04 4/5/2006

4/24/2006
10:49 4/7/2006
10:49 4/7/2006
10:49 4/7/2006
10:59 4/7/2006
11:18 4(7/2006
16:06 4/5/2006
19:06 4/5/2006
11:28 4/7/2006
11:28 4/7/2006
11:28 4/7/2006
11:28 4/7/2006
11:28 4/7/2006

4/24/2006

16:30
16:21
19:30
13:46
13:46
13:46
13:46
13:46
12:14
11:29
15:59
19:04
15:41
10:49
10:49
10:49
10:59
11:18
16:06
19:06
11:28
11:28
11:28
11:28
11:28
15:51

98.86
98.86
98.86
98.86
98.86
98.86
98.86
98.86
98.86
98.86

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

SB1-0405
SB1-0405
S81-0407
SB1-0407
SB1-0407
SB1-0407
S81-0407

SB1-0407
SB1-0405
S81-0405

S81-0407
SB1--0407
SB1-0407
SB1-0407
SB1-0407
SB1-0405
SB1-0405
SB1-0407
SB1-0407
SB1-0407
SB1-0407
SB1-0407

TOC
7664-41-7
7727-37-9
16887-00-
16984-48-
14797-55-
14797-65-
14808-794
MOISTURI
pH
7664-41-7
7727-37-9
TOC
16887-00-1
16984-484
14808-79-4
14797-654
14797-554
7664-41-7
7727-37-9
16887-00-f
16984-48-
14797-554
14797-65-(
14808-79-1
TOC

ParamID Analyte Result
TOC Total Orga 11200
NH3N Ammonia-I 2.57
KN Total Kjeld 834
CL Chloride 1.88
F Fluoride 0.478
NO3N Nitrate-N 3.02
NO2N Nitrite-N 0.488
S04 Sulfate 3.82
MOIST Moisture 1.14
PH pH 7.2
NH3N Ammonia- 199
KN Total Kjeld 741
TOC Total Orga 9420
CL Chloride 25.4
F Fluoride 24.3
S04 Sulfate 27.1
NO2N Nitrite-N 6.07
NO3N Nitrate-N 39.1
NH3N Ammonia- 1.03
KN Total Kjeld 43.9
CL Chloride 0.093
F Fluoride 0.5
NO3N Nitrate-N 0.5
NO2N Nitrite-N 0.5
S04 Sulfate 0.3
TOC Total Orga 100



ExpectedV Units
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
PERCENT
PH UNITS

200 MG/KG
680 MG/KG

8840 MG/KG
25 MG/KG
25 MG/KG
25 MG/KG

5.65 MG/KG
36 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG

Dilution MDL RL LabQualifm Surrogate Comments ParValUnc Recovery LowerCont UpperCon Basis
132

1
56.4

0.0575
0.0514
0.0445
0.0425
0.0764

0
0

0.534
27.3
74.7

0.0607
0.0543
0.0806
0.0449
0.0469
0.534
27.3

0.0607
0.0543
0.0469
0.0449
0.0806

35

377
3.76 B
207

0.473
0.473 U
0.473
0.473
0.473

0
0
2

100
214
0.5
0.5
0.5
0.5
0.5

2 B
100 B
0.5 B
0.5 U
0.5 U
0.5 U
0.5 B

100 U

99.3
109
107
102

97.3
108
107
109

N
N
N
N
N
N
N
N

75
75
75
70
70
70
70
70

D =
0 J
0
D =
D =
D U
D =
D =
0 =
0 =
0 =

125D =
125D =
125D =
130D =
130D =
130 =
130 =
130D =

D J
D J
D J
D U
D U
0 U
D J
D U

ConcQual MDLAdjusRLAdjuste.SampleDe:LeachMett LeachDate LeachTimeLeachLot AnalysisLoCalRefiD
132

1.02
56.9

0.0581
0.0519
0.0449
0.0429
0.0771

0
0

0.534
27.3
74.7

0.0607
0.0543
0.0806
0.0449
0.0469

0.534
27.3

0.0607
0.0543
0.0469
0.0449
0.0806

35

377 J11JH8
3.8 J11JH8
209 J11JH8

0.478 J11JH8
0.478 J11JH8
0.478 J11JH8
0.478 J11JH8
0.478 J11JH8

0 J11JH8
0 J11JH8
2

100
214
0.5
0.5
0.5
0.5
0.5

2
100
0.5
0.5
0.5
0.5
0.5

100

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

SB1-0424 101405S1
040506NH 040506NH3
040506KN 040506TKN
04070602 300A-013006
04070602 3004013006
04070602 300A-013006
04070602 300A-013006
040706Q2 300A-013006
040706MC NONE
040706PH NONE
040506NH 040506NH3
040506KN 040506TKN
SB1-0424 101405S1
040706Q2 3004013006
040706Q2 300A-013006
040706Q2 300A-013006
040706Q2 30OA-013006
040706Q2 30OA-013006
040506NH 040506NH3
040506KN 040506TKN
040706Q2 300A-013006
040706Q2 300A-013006
040706Q2 300A-013006
040706Q2 300A-013006
040706Q2 30OA-013006
SB1-0424 101405S1
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INTRODUCTION

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

METHODS AND MATERIALS

TEST METHODS

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

TEST ORGANISMS

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

CONTROL SOIL

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

HYDRATION WATER

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

TEST CONCENTRATIONS

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

SAMPLE COLLECTION

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

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

Table 1
Sample Cross-Reference

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

JulJB8 03/21/2006 100-K RIPARIAN #5 BN1565-01 F1399
J11JB7 03/26/2006 100-K RIPARIAN #4 BN1565-02 F1421
J11H5 03/28/2006 100-H RIPARIAN #8 BN1565-03 F1438
J 11JH8 04/03/2006 UPPER RIPARIAN #12 BN1565-04 F1470
JI1JH4 04/03/2006 100-FRIPARIAN#7 BN1565-05 F1471

SAMPLE PREPARATION

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

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

TEST TERMINATION

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

TEST ACCEPTABILITY CRITERIA

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

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

" The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

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

DATA ANALYSIS

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

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute tel initiated on April 17, 2006.

Table 2
Caenorhabdftis elegans Results
Test Initiated on April 17, 2006

Client ID Percent Percent
Survival Recovered

Control 90.0 96.7
111JB8 63.3 a 96.7
J11JB7 30.08 86.7
J11JH5 50.0 . 93.3
J1lJH8 50.0' 90.0
J11JH4 70.0' 96.7

'Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the J131JH5
sample and a statistically significant reduction in survival in the J1JB8, 11IJB7, JIJH8,
and J111H4 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 20t1*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, value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (Ca/i)

Species (test) LC, Control Chart Limits
Caenorhabditis elegans (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 e:
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APPENDIX A
RAW DATA SHEETS
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G{M HILL TOXICITY TEST ORGANISM AND WA TER QUALITYDATA

Client Washington Closure Hanford Test Initiation: Date L1 - 17--C TestTermination: Date Qg-1e-OG
Contact Tedhiian

Test Species/ID Caenorhabdifts eleganh / Nem Oit l

Sample Infor mation Test IDU ID# M# ID
Total Residual Ammonia Hardness Alkalinity Species Nem I1

Sample 1D Field Collected Chlorine (mg/1 NH3-N mg/Ias mg/las Information Acute
Number 11) Date Time p. /.d AW, "'/n CaCO3 C 3 Organism Ag at 4 days

3n4CGS 5t B 3i/o' - - / - - -I -Iiitio

-?. 'J 7- - Test Container Size 15 zmptri

-? - - / - - - - Test Volume 233 g dry wt.

-cr 5II T t/1- Feeding: Type none

- r"rn't t/O - - - -Amount

Acration Be&=n no-_
Amount ---

Dilution Water ID# Milhi-Q Equiv.

Acuinntion Period 4 days

Test Location #7

Organism Source

iSize (mm)

Loading Rate --

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

DilutionWater ID# mg/las mg/1as pH
CaCO CaC,

Milli-Q equivalent Water NA 0 0 NA

Water Quality Meters Used/ID#

Dissolved Oxygen #2 pH #3 Conductivity #2



CUNH/IODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client . Washington Closure Hanford Tech. 0 Hrs N-,f- 24 Hrs tf Beginning Date ±fr u w - Time O'WO
Sample Description see below Time OHm 0i10 24 Hrs l o-c EndingDate qI-t1  Time tO f
Test Specie Caenorhabduis elegans ID#: Nem O}

Lab ID Soil PH Soil % Moisture Soil T re (*C) Comments:
0 hr 24 hr 0 hr 0 hr 24 hr All tst soils were dried during sanmling process.

Lab Control -71S 2.1 Bach test chamber has 2.33 g dry wt soil+0.93 ml Milli-Q water (40% of sry wt.).

BN1565-01 G" 1 3 10-7 2 _Samples hydrated 7 days prior to test initiation.

BN1565-02 (o 7 (.3 ZO.7 ,o7

BN1565-03 (0,1 5 2-01

BN1565-04 (0-9 0 _ -10 JPZ-
BN1565-05 -7. P - O-7 O-

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

Lab Control Artificial Soil A 3 BN1565-04 JIIJH8 A 12 0
Lab Control Artificial Soil B 2 BN1565-04 J1JH8 B 7 0
Lab Control Artificial Soil C 18 BN1565-04 JIlJHS C 16 0
BN1565-01 JIlJB8 A 4 BN1565-05 JIIJH4 A 17 0
BN1565-01 J11JBS B 14 BN1565-05 J11JH4 B 15 0
BN1565-01 JiIJBS C I BN1565-05 J11JH4 C 8 0
BN1565-02 J1JB7 A 10 0 - 0
BN1565-02 J11JB7 B I1 0 0
BN1565-02 JIJB7 C 9 0 .0

2pN1565-03 JIIJHS A 5 0 0
CBN1565-03 JIIJH5 B 13 0 0

BN1565-03 JIIJH5 C 6 0 0



CiMHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client WaWA.-rM Chnsu-ve 9A 'YA
Sample Description '- - Lab 1DM: B

Beginnin&Date 4-17-,( Time 0110
Ending, Date g-iE iX Time lens

Test Species: Caenorhabdltis elegans

Test Initiation:

Chamber
Number

Start
Count

0

Tech: Tech:

# alive
found
24hr

total #
found
24hr

1 10 17

2 10

3 10

4 10

5 10

6 10 O D

7 10 5

7-9 10 0

9- 10 3

10 10 3
11 10

12 10

13 10

14 10

15 10 10

Time: 011

Comments:

Test Termination: Tech: Tech:

Start # alive total #
Chamber Count found found
Number 0 24hr 24hr

16 10

17 10

18 10 9 LC
19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

N1 .. Time: Ol

Comments:
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CETIS Test Summary
Page 1 of I

Report Date: 27 Apr-06 2:22 PM
Test Link: 09-5002-9821/BN51GSOlce

CETIS v1.1.2revI Approval: - 12_

Nematode 24 hour Acute test CH2M Hill

Test No: 15-2936-4443 Test Type: Nematode Survival Duration: 25h
Start Date: 17 Ap-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditls elegans
Ending Date: 18 Apr-06 10:25 AM DiI Water: Source: In-House Culture
Setup Date: 17 Apr-06 0910 AM Brine:

Sample No: 08-3857-5702 Code: BN15S-01 Client:
Sample Date: 22 Mar-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 26d Sh Station:

Comments: J11JBB

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-9564-1835 % Survival < 100 100 N/A 11.50% Equal Variance t Two-Sample

% Survival Summary

Conc-% 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 0.63333 0.50000 0.70000 0.06617 0.11547 18.23%

% Survival Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Dilution Sedim 0.90000 0.90000 0.90000
100 0.70000 0.50000 0.70000

Analyst, '3000.-I2-1011



Comparisons: Page 1 of 1
Report Date: 27 Apr-06 2-22 PM
Analysis: 04-9564-1835/BN15501ceCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
% Survival - Comparison 09-5002-9821 09-5002-9821 27 Apr-06 2:22 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 NfA 11.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilullon Sediment 100 4.76008 2.13185 0.0045 0.14622 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decsion(.05)
Between 0.1598792 0.159879 1 22.66 0.00890 Significant Effect
Error 0.0282244 0.007058 4
Total 0.18810356 0.1669353 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO
0 Dilution Sedim 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879

Graphics
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CETIS Test Summary Report Date:
Test Link:

CETIS"' v1.1.2revl

Page 1 of 1
27 Apr-06 2:24 PM

02-2164-3682/BN1 56502ce

-14-
Approval:____

Nematode 24 hour Acute test CH2M Hill

Test No: 09-1547-8539 Test Type: Nematode Survivai Duration: 25h
Start Date: 17 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 18 Apr-06 10:25 AM Oil Water: Source: In-House Culture
Setup Date: 17 Apr-06 09:10 AM Brine:

Sample No: 13-4339-7398 Code: BN1565-02 Client:
Sample Date: 27 Mar-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 21d 9h Station:

Comments: J11J7

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-0227-4855 %Survival <100 100 WA 0.00% Equal Variance I Two-Sample

% Survival Summary

Conc-% 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 0.30000 0.30000 0.30000 0.00000 0.00000 0.00%

% Survival Detail

Conc-% Control Type Rep1 Rep 2 Rep3
0 Dilution Sedim 0.90000 0.90000 0.90000
100 0.30000 0.30000 0."00

Analyst &ODO-D92-101-1



Comparisons: Page 1 of I
Report Date: 27 Apr-06 2:24 PM
Analysis: 05-02274855/BNI 58502ceCETIS Analysis Detail

CETIS" v1.1.2revl Approval: -- 15 -

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 02-2164-3682 02-2164-3682 27 Apr-06 2:24 PM CETISvI.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 N/A 0.00%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSO Decision(0.05)
Dilution Sediment 100 6.OE+07 2.13185 0.0000 2.4E-08 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.6721566 0.672157 1 151356 0.00000 SIgnificant Effect
Error 1.776E-15 4.44E-16 4
Total 0.67215683 0.5721566 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 4.00000 199.00000 0.40000 Equal Variances

Data Summary Original Data Transformed Data

Conc-% 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 124905 0.0001F
100 3 0.30000 0.30000 0.30000 0.00007 0.57964 0.57964 0.57964 0.00014

OW
Graphics

0.-------0------ ----------------------- i

0.7

0.Ii

0..0 as 0.0 ILS L.0 is
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Analyst: 61000-092-101-1



CETIS Test Summary
Report Date:
Test Link:

CETIS1" vI.1.2rev A

Page 1 of 1
27 Apr-06 2:27 PM

04-8183-7543/BN 158503ce

-16-
Approval:

[Nematode 24 hour Acute test CH2M Hill

Test No: 0-8780-2302 Test Type: Nematode Survival Duration: 25h
Start Date: 17 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 18 Apr-08 10:25 AM Dil Water: Source: in-House Culture
Setup Date: 17 Apr-06 09:10 AM Brine:

Sample No: 0541445-0621 Code: BN1565-03 Client:
Sample Date: 30 Mar-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: ld gh Station:

Comments: J1.1J-5

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-2582-8113 % Survival 100 > 100 NIA 48.31% Equal Variance t Two-Sample

% Survival Summary

Conc-% 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 0.10000 0.80000 0.20817 0.36056 72.11%

% Survival DetaIl

Conc-. Control Type Rep 1 Rep 2 Rep 3
0 Dlutlan Sedim 0.90000 0.90000 0.90000
100 0.80000 0.10000 0.60000

Analyst: J000-092-101-1



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 27 Apr-06 2:27 PM
Analysis: 09-2582-8113/BNI 56503ce

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 04-8183-7543 04-8183-7543 27 Apr-06 2:27 PM CETISvI.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 1 N/A 48.31%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Sediment 100 2.04159 2.13185 0.0554 0.49849 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Docision(0.05)
Between 0.3418475 0.341848 1 4.17' 0.11074 Non-Significant Effect
Error 0.3250625 0.082016 4
Total 0.60990995 0.4238631 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 5541838000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.87938 0.26612 Normal Distribution

Data Summary Odginal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DIluton Sedilm 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

LO0.
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CETIS Test Summary Report Date:
Test Link:

CETIS' vl.1.2evi

Page 1 of 1
27 Apr-06 2:29 PM

04-2752-0189/BN1 56504ce

-18-
Analyst: ., Approval:

Nematode 24 hour Acute test CH2M Hflli

Test No: 10-5985,1435 Test Type: Nematode Survival Duration: 25h
Start Date: 17 Apr06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditlsselogans
Ending Onto: IS Apr-06 10:25 AM Oil Water: Source: In-House Culture
Setup Onto: 17 Apr-08W09:0AM Brine:

Sample No: 11-4001-4512 Code: BN1565-04 Client:
Sample Date: 04 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 13d th Station:

Comients: J1IJH8

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
08-5808-3906 % Survival < 100 100 N/A 9.53% Equal Variance t Two-Sample

% Survival Summary

Conc-% 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%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 DIution Sedim 0.90000 0.90000 0.90000
100 0.40000 0.50000 0.8M00

000..092-101-1



Comparisons: Page 1 of 1
Report Date: 27 Apr-06 2:29 PM
Analysis: 08-5806-3906/BN156504ceCETIS Analysis Detail

[Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 04-2752-0189 04-2752-0189 27 Apr-06 2:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic UnIts ChV PMSD
Equal Valiance t Two-Sample C> T Angular (Conectnd) <100 100 N/A 9.53%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.05)
Dfluticn Sediment 100 7.9764a 2.13185 0.0007 0.12392 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.3224536 0.322454 1 63.62 0.00134 Significant Effect
Error 0.0202725 0.005068 4
Total 0.34272015 0.3275218 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decfsien(0.01)
Variances Variance Ratio F 3424558000 199.00000 0.00000 Unequal Variances
Distribution Shapio-Wilk W 0.82682 0.10101 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% 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 0.78S40 0.68472 0.88608 0.10068

Graphics

1. 0.1 '
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CETIS Test Summary
Report Date:
Test Link:

CETIS' vl.1.2revi

Page 1 of 1
27 Apr-06 2:30 PM

12-6357-8957,BN156505ce

-20-Approval:______

Nematode 24 hour Acute teal CH2M Hill

Test No: 18-1406-4313 Test Type: Nematode Survival Duration: 25h
Start Date: 17Apr-06 0910AM Protocol: ASTM E2172-01 (2001) Species: CaenorhabdlUs elegans
Ending Date: 18 Apr46 10:25 AM DII Water: Source: In-House Culture
Setup Date: 17 Apr-0 09:10 AM Brine:

Sample No: 04-3531-9532 Code: BN156545 Client:
Sample Date: 04 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 13d gh Station:

Comments: J11JH4

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2085-7438 % Survival < 100 100 N/A 5.45% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Sedim 3 0.90000 0.9D000 0.90000 0.00000 0.000W 0.00%
100 3 0.66667 0.60000 0.70000 0.03333 0.05774 8.66%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 . Dilution Sedim 0.90000 0.90000 0.90000
100 0.70000 0.60000 0.70000

Analyst:000-M12-101-1



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 27 Apr-06 2:30 PM
Analysis: 05-2085-743dBN15650ce

Nemalode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 12-6357-8957 12-6357-8957 27 Apr-06 2:30 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Angular (Corrected) '100 100 NIA 5.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Diludon Sediment 100 8.36269 2.13185 0.0006 0.07467 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.06)
Between 0.1288994 0.128699 1 69.93 0.00112 SIgnificant Effect
Error 0.0073611 0.001840 4
Total 0.13606052 0.1305397 5

ANOVA Assumptions

Attribute Test Statistic, Critical P-Value Decision(0.01)
Variances Variance Ratio F 1243488000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wik W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% 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 0.66667 0.60000 0.70000 0.05773 0.95613 0.88608 0.99116 0.08067
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CKM HILL
Clicnt QA /C
Sample Description

NEMAIUDETUMUIrfY TEf SURVIVAL DATA

Cu s CcCIl,0O
Tt Speciks: Cacnorhabd/f emrnu

Lab IDA: B53-oL
1DN: Nem OO0

Bcgirning,Date 4%--OG Time I9 0
Endin, Date 'I-- n(. _ Time oj3b

TestIrtliation: Tccb: Tccb: NJ Tim:bio TestTermination: Tech: Tech: S-T Time: -ABt)

Start t alive total f
Chamber Count found found

Number 0 24-hr 24 hr

1 10 0

2 10 *i WD
3 10 2 to

4 io 2. 10

5 to 10 

6 10 1 to

7 to 0
8 10 k

9
10 to to

11 10 to

12 10 10

13 W 0 ID

14 10 [0 J

15 10 9 [0

Commenits

av PA-. VP.oMnbXE, Wse, OAA4I A- 4eiA M\ThK l\ Wr.s 5h(

Cusum Chart iLimis Task Manager jf~jjjkf Ao 0yV

Project Manager

CA Officer
.X ,-

-23-
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CGMH rODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client QA/QC Tech. 0 Hrs\ 24 Hrs KJ\ Beginning, Date q- 3 -0 'o Time C'i3('
Sample Description see below Time OHrsf. > 241Hs C ___. Ending.Date ' -q--Q( Time /('c

Test Speci' Caenorhabdiis elegans ID#: NemOCA

Lab ID K-Medium pH % Moisture Temper ture (*C) Comments:
Ohr 24hr 0 hr 0 hr 24 hr

LabControl 5- ) J NA 2 /-

10mg/LCu t. 525 NA 21 _t

50mg/LCu - S7.,5 NA '2?- 01.7

100mg/LCu 5.2- %.- NA ... 9 __._

250mg/LCu 7S t ___ NA 0____.~l

Chamber Chamber Chambe:
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate ft

Lab Control K-medium A 12 250 mg/L Cu A 13
Lab Control K-medium B 6 250 mg/L Cu B 2
Lab Control K-medium C 9 250 mg/L Cu C I
10d mg/L Cu A is
10 mg/L Cu B 14
10 mg/L Cu C 5
50 mg/L Cu A 10
50 mg/L Cu B 11
50 mg/L Cu C 7
100 mg/L Cu A 3

IQ 100 mg/L Cu B 4
100 mg/L Cu C 9



CETIS Test Summary Report Date:
Test Link:

Page 1 of 1
04 Apr-06 11:24 AM

01-280-779,rceaO09

Analyst: Approval: -25-

Nematode 24 hour Acute test CH2M Hill

Test No: 07-1495-1310 Test Type: Nemalode Survival Duration: 23h
Start Date: 03 Apr-06 09:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 04 Apr-06 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 03 Apr-06 09:30 AM Brine:

Sample No: 09-6954-2135 Code: 18033-08 Client:
Sample Date: 16 Jan-06 Material: Copper Project:
Receive Date: Source: Reference Toxicant
Sample Age: 77d 9h Station:

Comments: 250 mg/L Cu in K medium

Point Estimate Summary
Analysis Endpoint % Effect Conc-g/L 95% LCL 95% UCL Method
11-1509-7834 %SurvIval 50 52.63094 38.6932 68.37195 UnearRegression

% Survival Summary

ConcIMgIL Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
10 3 0.96667 0.90000 1.00000 0.03333 0.05774 5.97%
50 3 0.56667 0.30000 0.80000 0.14530 0.25166 44.41%
100 3 0.16667 0.10000 0.20000 0.03333 0.05774 34.64%
250 3 0.06667 0.00000 0.20000 0.06667 0.11547 173.21

% Survival Detail
Conc-pgL Control Type Rep I Rep 2 Rep 3
0 Dilution Water 1.00000 1.00000 1.00000
10 0.90000 1.00000 1.00000
50 0.80000 0.60000 0.30000
100 0.20000 0.20000 0.10000
250 0.00000 0.20000 0.00000

000-092-101-1 CETIS v1.1.2revI



Linear Regression:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 2
04 Apr-06 11:24 AM

1-1509-7834/rcea009

Approval: -26-

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Linear Regression 01-8280-8779 01-8280-8779 04 Apr-06 11:24 AM CETISv1.1.2

Linear Regression Options

Model Function Threshold Option Threshold Threshold Opt Reweighted Pooled Groups Het Corr
Log-Normal [NED=A+B'iog(X)] Control Threshold 0 Yes Yes No No

Regression Summary

Iters Log Likelihood Mu Sigma G Chi-Sq Critical P-Value Decision(0.05)
4 -46.54554 0.24538 0.39332 0-09484 15.56585 18,30704 0.11275 Non-Significant Heterogeneity

Point Estimates

% Effect Conc-pgl. 95% LCL 95% UCL
50 52.63094 38.6932 68.37195

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Statistic P-Value Decision(0.05)

Slope 2.54243 0.3994823 1.759445 3.325415 6.364 0.00008 Significant
intercept 0.6238645 0.7404562 -0.8274295 2,075159 0.843 0.41918 Not Significant

Residual Analysis

Attribute Method Statistic . Critical P-Value Decision(O.05)
Variances Bartlett 2.977855 7.81473 0.39505 Equal Variances
Distribution Shapiro-Wilk W 0.9184941 0.27389 Normal Distribution

Data Sunmaiy Calculated Variate(AIB)

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-pgIL Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Repl10
0 Dilution Water 1.00000 1.00000 1.00000
10 0.90000 1.00000 1.00000
50 0.80000 0.60000 0.30000
100 0.20000 0.20000 0.10000
250 0.00000 0.20000 0.00000

CETIS v1.1.2rev! Analyst:000-092-101-1



Linear Regression:
Report Date:
Analysis:CETIS Analysis Detail

[Graphics

Page 2 of 2
04 Apr-06 11:24 AM

11-1509-7834/rceaOO9
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I

S

I
I

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

000-4W-101-1 CETIS"'v1.1.2revi Analyst .\~-



APPENDIX C
CHAIN OF CUSTODY

-28-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-OS1-69 "n' _t
Collector Comnly Contact TelcohoncNo. Priiect Coordinator

STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER. Ji PriceCode L

Protect Deslatin Stramline Loction -SAFNo. Air Quality f, 45 Days100 & 300 Area Component orthe RCBRA - Incremental So 100-K RfPARIAN5 RC-051

Ice Chest No. FieldLoabookNo. COA MethodofShitrent
EL-1596 BESRAS6520 GROUND TRANSPORT

Shipped To Offiite Propertv No. Big of Ladise/Air Bill No.
CH2MHILL -AeEt"n-tCre 3-7& -Of, 06  OC

POSSIBLE SAMPLE HAZARDSIREMARKS
NON 

Preservation

Special Handling and/or Storage Type of Container

Use page 3for nriginol imterial to Corvallisfor MIS prepartion and No. of Container(s)
aliqnoxing page Ifor rmdioanalywialfraiorna to Eberiic, & page 2 10001 4000g
for rleniroiml analyfiralofartions av Linvile. Volume

sp.c a To y

SAMPLE ANALYSIS twcs AST1d 61W

Sample No. Matsix Sample Dafe Sample '1me -

JI1JB _ SOIL I,,--u-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
qrinAd-b4to n * D.stwAri Tise rnrs inticte dwat Men lined -. analytes tobc included wdu Scrondin-B9.90 -- T Sr

a ttlk AAql A- cc - bfkletsl that Nsis .aIkusd a propely fornsant V.C ro 

Vic -minOd BIRV oni r D --iWIotan Rersir fd ayy quex"on". '_'"

tmpot y Kidtl 3512: Aninni - 350.3: IC Anion,-300.0: NrcmnSolids

linquished ByJReimowd r-opr Dfletnri Received BylStord In WIOAe 14 - 01 t'

Relinquished flyinarvved Fron DaTfrTin Received By/Sored In OwerimCe

LABORATORY fllceiued y t

SECTION
FNAT SAMPLE Disposal Method! Dbpwd By

DI- SITION --

SIHi-i_-011 (OW/9/200S)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST
Collector Commoany Contact Telenhone No. Project Coordinator

STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER,JH PriceCode 8LD
Proiect Desienation Samoline L SAFNo. A 45 Days

100 & 300 Area Component or the RCBRA - Icremental So 100-KRIPARIAN#4 RC-051

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

Shined To Offsite Property No. BiW of Ladin/Air Bill No,
CH2MHILL A060151......

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE rm ie

Special Handling and/or Storage C a
Use page 3for original maierial to Curvallisfor MIS preparaion and No. of Container(s)
aliquotin. pae I for radioanalwyiralfmnionu to Eberine, & pae 2
for rhemihal anaiy'iralfrflions to Liow'ille. voum

speciel Tekihy

SAMPLE ANALYSIS

Sampit No. MWAix* Sample Data Sampl e- . - .- :-

J11J7 SOIL 3-U-00 1-.-Q

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS MatriX

Rclinishd fy/Removcdrom Daierine a..A.We z :-f i ThIesm marks indicatedaUlsIedout, alyiesto be itudedWith Sitm -990 - TouiSr S.&4
El- 4  ,-l,-' t( . anaIysis bsction. easd o 'r.(mwCC..rm4 r ^- These marks indicaw tht iis is a ncn-analysis Wed W prprly Imnut COC fPCv sr

R* 6sdrm Contact Joan Kessner f:(r any quo)i O=.

(I) Panele Sim (Dry Slew)- D422; Moina Cofiten D2216: TOC -96:P Si)- 9045; ~~
Relinqu had By/Reroved Fromt- Rece. ByStored in Z Nitrogen by Kcidat - 351.2: Amoonia - 3503: IC Amons - 300.0: Pestet Solids

Relinquished By/Remiovod frin D4a/TInt Rcived By/stored lit DAtt/Tifne p boppollWi~-c
Relinquished By/Roved From D.efmo Received By/5tored In DotTinme

Relinquished By/Removed romn Dawne Received ByiStored In Dald/Thne Paltk -i -L

LABORATORY Received By Titic d '"m

SECTION
FINAI SAMPLE Disposal Meded Disposed By Dawerlinw
DISUtSITION

lHI-I-EU-011 (O&2W2005)

RC-051-68 IP- I o' I



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-96 'n, I of I
Collector Conanc.Contact Telephone No. Project Coordinator

STANKOVICH. NJ. JOANXESSNER 375.4688 KESSNER, JH Price Code 8L Data Turnaround

Proiect Desiunalion Samnline Location SAF No. Air Quality [ 45 Days
100 & 300 Area Componeni of the RCBRA - incremental So 100-H RIPARIAN #8 RC-051

Ice Chest No. Field Loebook No. COA Method of Shiment
EL-)596 BESRAS6520 OROUNDTRANSPORT

Shinoed To Offsite Property No. Bill of Ladina/Air Bill No.CH2MEILL- AG151 SEEOSPC
POSSIWLESAMPLE HAZARDSIREMARS
NOMe Preservation

Special Handling and/or Storage Type of Container

Use page 3fiar original mnenrial to Corralffixfr AIS pnrplrrnion and No. of Container(s)
aliquoiing. page I for nodinanaoi/alfrardvon, to Eberline. & page 2 401D
ft.r,r,hmial tmnlyt~ifsiaa to u1im inrir. Volumnc

5cebeatifli Soirkud
ScciaI Tukity

SAMPLE ANALYSIS Ir AT56

ASTM E2172

Sample No. Matrix * Sample Date Sample Time

JIIJHS SOI. -.-- ( | .Cc

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Maui,*
CIh y Wud 14r., 0a~lD.n s itece"td y din DrfnI, - These rnurks indicsc Ift unless lined ou. analyus c be imcludd widh SirodunsM.90 - Tola) Sr

tit \ -'I A ' Tins snacks indise thi this is a no-awnlysis used to properly yant COCrar. mint
e ushed I1 . d Fr DaC/IT | 3s^R I Conct Jost. (csw for any questions.

c%' (1y aaikSn(r le u)-94
-f cI) Pcil ie(h~e- D422; Mcismnc Constect - D2216: IC. 06,p(S!- 9 045 0-onI

Relitquished By/RarnmdFrm Dy dim hi eTie 'I ( Kjeal. Annja. 3503i IC Acions -300.0; PCcK Soids -4

Relinquished Oy/Remoads rum Ddrinit R fiwd ly/Stored In D3ceffime

a/ST~x---Relinquished Bylicsoved jRo. tbe' t Rceid By/se A D/57PiS 03

Retlinuished ByfRenvcd 14roV= Daifirn- Recticd fy/Stored In Dauefliae

LABORATORY itci d sy Tide DItc-iiM
SECTION

FINAL SAMPLE Disposl Mcuwod Disposed by Dltkfrin
DIf POSITION

BSHj5E011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-99 '~W I Of I
Collector Company Contact Telephone No. Proect Coordinator

STANKOVICH.M. JOAN KESSNER 375-4638 KSSNER. JH Price Code 8L Data Trnaround

Proiect Desienation Saiuraline Location SAP No. Air Quality ] 45 Days
100 & 300 Area Component of the RCBRA - Incremenbal So UPPER RIPARIAN #12 RC-05

Ice Chest No. Field Loabook No. COA Method of Shfimaent
EL.1596 BBSRAS6520 GROUNDTRANSPORT

Shinped To Offste Propert No. Bill of Ladino/Air Bill No.
CH2MHILL AO6Oi5I SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE W.NL Nor

Special Handling and/or Storage Type of Container

Use page 3for original neterial to Corvalls/or AflS preparation and No. of Container(s) I
aliqoluing, page I for tdiaanayiralfnraions to Eberline. & page 2
for chemical nnalY/iralfri-ds go Lionsilie. Volume o& CO1j

seek(. soflPINt
srcdd Toaiay

SAMPLE ANALYSIS ASh4Im3
Texiuky

ASDJ E-1172

Sample No. Marix * Sample Date Sample'Time - -

J,1J8 SOIL ( 2 --74 C,

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
Relinq 'shed.Ey/Removed From Dawtfime R *e i In Datermi' These nets indicate that wless intw ou. anaIlyscs o be included with Sronwn.89,90 -- TOa Sr

- I.-- .TPe .narks indieste that this is a non-analysis oed to properly fomni COC form. so
jIvished flayemoved Prom Data/ie f, ,:3r Rec Sy WBed In DTfr Coniact Joan Kessoer for any questions.

q-gtqis~ ByRme RA'xl" DoI) Partlec Sie (Dry Sieve) - 0422; Moiitw (:o.,t - 02216;C- 0. p[4 (Soil) -9(U45: -A
Rlidqtishcd By/Removed Freen Dae/flmeW

Relinquishcd ly/Removed Froi Date/Tint Reacit By/Slotd a ' D li
/pJ /SVaS-o90

heiquishsed fly/Rcnovc Froro Duteffe ReeVS By/Storgd Ii, DaterTime :ls

Relinquished Bfy/Removed From Dale/itm Received By/Scoed In DatemThre

LABORATORY Received By Title Dat/mi
SECTION

FINAL SAMPLE Disposal Method Disposed By Daverrim
DISPOSITION

BHI-EE-011 (08/2W2005)



lc~/7 I/
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OS1-95 I' 1 o I -L

Colet ruik .- ~ Z Company Co1ta2t Telepshone No. Project coordinator3-7- r - c)(--, JOAN KESSNER 375-4688 KES SNEniN Price Code 8L Data Turnaround
Prolect Desianation Sampline Location SAF No. Air Quality F] 45 Days

t00 & 300 Area Component of the RCBRA - Incremental So 100-P RIPARIAN #7 RC-05 I
I"o Chest No. Field Loebook No. COA Method of Shipment

EL- 1596 BESRAS6520 GROUND TRANSPORT

Shipped To Omlte Proxerty No. Bill of LadinW/Air Bi No.
CH2MHILL A060151 SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage Type of Container G M

Use page 3 for original tnterial to Corvallisfor MIS preparation and No. of Container(s)
aliquoting. page ifor rodioonal'vticalfanion± to Ebenline. & page 2 j90 g 4Q(Ig
for rhemniral anailyical fmrdnMs to Lionville. Volume

s
5r'' Tokuy

SAMPLE ANALYSIS
Tomimr

ASTM 62112

Sample No. Matrix * Sample Date Sample Time ..

J1JH4 SOIL - .-1 .0 ( s -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
Rculiuquisfrd By/Removed Fran' Da~~te/Tia R YV4SId In Date/fll - These rnrks indicate that mless laned out, anlyts to be included wilsh Strantwaw-89,90 - Total Sr

etbpis~c ByCC- F-7 2&A i c ~ analysis fiol~m
These marks indicae that this is a non-amlysis used to properly formt COC rm, -

Ran uish By F o Lfl ttflUf3C RaelvedBy/Stomd In Definme CowactJoan Kessner (ranyqucstions. ais.a*

Rob ished BylRIed m.- Particle Size (Dry siev) -D422: Moiswre Conies- 12116: TO> 9060: pli (Soil)-9045: A-At4Y/IJJZI/)'f11f/ '"ngoby - adaM -351 ± Anoni. 350.3: C Anio -300.0:-P.r.So&C 
4
v-3-". cxa- s,"

ReIhaquished By/Removed r'"a Daic ne o By/StoatdIn -)Dhlhte / f - o5 W -

Relinquished By/Removed From Dwte/Time Received By/Sheved In Daleffiane

Relinquished By/Remnoed rom /Flawrime Received By/Shered In DaTe/rime

LABORATORY Received By Tioc Daic/rm
SECTION

FINAL SAMPLE Disposal Method Disposed By Dsefmr-n
DISPOSITION

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

LA


