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INTRODUCTION

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

Following recommendations of an\'additional QA review, the statistical analysis for shoot
height and root length presented in the original report (May 25, 2006) were recalculated.
Subsequently, this document presents the amended results and serves as the final rcport.

METHODS AND MATERIALS

TEST METHODS

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

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Comville, Arizona. All test
conditions were maintained during planting, germination, and gmwth phases of the test as
pmsmbed 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 pHto 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
jrrigation.

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,



SAMPLE COLLECTION

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

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the. Client 1D 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
JIODW4A | 10/31/2005 | 600-131 BG1542-01A | E2748
JI0DV4A | 11/08/2005 | PIT 23 BG1542-02A. | E2801

JIODT8A | 11/14/2005 | Upland Backfill Elevated-100-F-2 | BG1542-03A | E2831

JIOLJSA | 11/28/2005 | Riparin Low-Site #10 ' BG1542-08A | E2897
Downnver 100-D
JI1JB8 . | 03/21/2006 | I00-K RIPARIAN #5 BG1566-01 F1399
J11)B7 03/26/2006 | 100-K RIPARIAN #4 BG1566-02 F1421
J11J85 03/28/2006 | 100-H RIPARIAN #8 BG1566-03 F1438
JI1JH8 04/03/2006 | UPPER RIPARIAN #12 BG1566-04 |  Fl1470
J11JH4 04/03/2006 | 100-F RIPARIAN #7 BG1566-05 F1471
SAMPLE PREPARATION

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



TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 %3 times the seeds diameter (approximately 2 millimeters) and covered gently. A small
amount of hydration water (10 mI) was sprayed onto the soil surface to ensure seeds mcewed
moisture,

TEST MONITORING

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

germinated was recorded on days 12, 14, 16, 19, 2], and 23. Germination was determined to -

have occurred on day 19.

Observations of the shoot appearance were recorded 7 days after genmination (26 days after
planting), The number of germinated sceds in cach 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 subimrigation 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 sipplemented with nutrients by the use of half strength
- Hoagland’s solution delivered via subirrigation, Hydration chambm were kept filled for 24
hours, then empty for 24 hours.



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 b:omass (i.e. shoots) from all germinated
plants were combined and placed into tared aluminum tins. The shoots were weighed to

determine the wet weight immediately following removal from the test chamber. The shoots

were then dried in an oven at 60 °C for 2 minimum of 24 hours. The shoots were then placed
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the roots were obtained following the same prooedure as
described above.



DATA ANALYSIS
. For each test chamber, the following endpoints were calculated:

e 14Day Post-Germmatxon Survival (%)
(Calculated as the number of seedlings alive at 14 day post genmnatlon divided by
. 5)
¢ Average Above Ground Shoot Mass (Wet)
- (Calculated as the total wet weight of the shoots divided by the number ot‘
seedlings harv&s_tod)
. ‘Avcrage Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of
" seedlings harvested)
o - Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of scedlings
harvested)
e Average Root Mass (Dry)

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

e Avcrage Total Mass (Wet)

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

s Average Total Mass (Pry)

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

o Average Shoot Height )
(Calculated as the total combined height of the tallest shoot of each seedling
divided by the number of seedlings harvested)

e Average Root Length
(Calculated as the total combined length of the longest root of each scedling
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



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 JIODW4A 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 JIODV4A 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 JIODTSA indicated a statistically significant reduction in average root
length, and average root mass (wet) when compared to the laboratory control,

The results for sample JIOLJSA 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 J10JBS 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 avei-age 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 JI0JHS indicated a statistically significant reduction in average root
length when compared to the laboratory contro]

The results for sample J10JH8 indicated a statistically significant reduction in average root
length when compared to the laboratory control.

The results for sample J10JH4 indicated a statistically significant reduction in average stem
(shoot) height when compared to the laboratory control,
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CERTIFICATION STATEMENT

I certify that thxs data packagc is in compliance thh 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 Laborato:y Ma:nager ora
" designee, as verified by the following signature;

-10-
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' . Report Date: 19 Jul-08 §:15 AM
CETIS Test Summary : Testlinks  14-21450937/8154201psC
Plant Bioassay - Chronto CH2M Hul !
Tast No: 08-9842-7406 Test Type: Ptant Chronic . Durstion: NA .
Start Date: 05 Apr-08 Protocol: ASTM E1963-02 (2002} Species: Poa sandbergil
Ending Date: -~ Dil Wator: Source:
Setup Date: 05 Apr-08 Brine:
Comments: recalcuiated Height and Length data July 19, 2006 }
L
Sample No:  18-1426-5954 Code: B1542:01 Cllent:
Sample Date: 310ct-05 Material:  Soil . Project:
Receive Date: Source:  Hanford .
Sample Age; 156d Oh Station:
Comments:  J10DW4, E274801

Comparison Summary
Analysis Endpoint NOEL LOEL Chv PMSD Method
12-6240-8747 % Gemmination 100 >100 NA 27.99% Wiicoxon Rank Sum Two-Sampla
07-3550-2024 'Avu'loo Height (mm) <100 100 | NA 1317% Equal Variance t Two-Sample
17-5063-9565 Average Length (mm) < 100 100 NA ' 2487T%  Equsal Varsncs t Two-Sampis
07-5263-2240 Averags AG Wt (Wet, mg) < 100. 100 NA 30.51% Equal Vacance t Two-Sample
10-1671-402T Averape AGWt (Dry, mg) <100 100 NA 30.85% Equal Variance t Two-Sampie
1651884194 Average Root WL (Wet, mg < 100 100 - NA H20% Equal Vadance t Two-Sampie
10-0024-4642 Average Root WL (Dry, mg) <100 100 NA 336m% Equal Variance t Two-Sampie
09-5177-1719 Average Total Wt (Wel, mg <100 100 NA 30.61% Equal Vadance t Two-Sampie
05-0040-8338 Average Tolal Wt (Dry, mg) <100 100 NA 31 u4% Equal Varance t Two-Sample’
-14-
000-092-101-1 CETIS™ vi.1.2revi Analyst: o Approval:
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Report Date: 19 Jul-08 8:15 AM
CETIS Test Summary Testlink:  14-2145-6837/8154201psC
% Germinstion Summary
Conc-% Control Type Reps Mean Minknum Maximum SE 5D cv
0 Artificial Soil’'S 5 0.84000 0.60000 100000  0.09798 0.21905 258.08%
100 5 0.83000 0.60000 1.00000 0.08000 0.17889 20.33%
Average Haight (mm) Summary,
Conc-% Control Typs  Reps  Mean Minimum Maximum SE SD cv
0 Artificial Soit's 5 75.7680 81 84,400 3.9003 88226 1.T1%
100 5 58.52 453 63 3.5374 8.0217 14.19%
Average Length (mm) Summary ) .
Conc-% Control Type Reps  Mean Minimum Maximum SE 8D cv
[+ Arificial Soll'S & . 2122 50 117.40 114 25491 27.94%
100 5 © 4918 M3 60.8 4.3468 97197 19.77%
Averape AG Wt (Wet, mg) Summary
Conc-% Control Type Reps Mean Rintmum Maximum SE sD cv
0 Artificial Sol/S 5 29.605 12,833 35.826 43458 9747 32.82%
100 L] 15,128 10.208 2205 2.1690 4.8501 32.07%
Average AG W1 (Dry, mg) Sunmary
Conc-% Control Type Reps Mean Minimum . Maximum SE SD cVv
1] Adificial SolU'S 3 4.96040 2.05668 8.26333 0.75679 1.60222 H11%
100 5 2.70991 2.03800 3.92800 0.32563 0.72814 28.87%
Average Root Wt. (Wet, mg) Summary
Conc-% Control Type Reps Mean Minkmum Maximum SE 5D cv
0 Artificial Soil’'S 5 36.878 13217 46.99 6.1618 13.778 31.36%
100 ' 5 10815 2.812 18,633 28356 8.3408 58.63%
Averzge Root Wi, {Dry, mg) Summary
Cone-% Control Type Reps  Mean Minimum Maximum SE sD cv
0 Artificial Soil'S 5 161720 0.64667 2.06331 0.25857 057819 | 35.75%
100 5 0.94703 0.68400 141309 013744 0.30727 32.45%
Average Total Wt (Wet, mg) Summary '
Conc-% Conirol Type Roepa Mean Minimum Maximum SE SD cv
0 - Adificial SolUS 5 668484 26.150 8217 10452 23.370 35.15%
100 . L] 25.941 18.338 34293 32461 72584 27.98%
« [ Average Total Wt (Dry, mg) Sumnmary
Conc% Control Type Reps Mean Minimum Maximum SE SD cy
0 Artifida Soll'S 5 86.57761 270335 8.32658 1.00853 225514 MH25%
100 5 3.65694 270200 534199 0.45958 1.02854 28.13%
‘ - 1 5 -
000-092-101-4 CETIS™ vi.1.2revl Analyst:___ 27 Approval;
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Report Data: 19 Jul-06 8:15 AM

CETIS Test Summary Tostlink:  14-2145-6037/8154201psC
% Germination Detall '

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep B

¢} Artificial Soi'S 0.60000 1.00000 1.00000 - 0.60000 1.00000

100 0.60000 1.00000 0.80000 1.00000 1.00000

Average Helght (mm) Detall

Conc-Ye Control Type Rep 1 Rep 2 Rep 3 Repd Rep S

0 Artificial Soll’S 61 844000 75.8000 B80.7 17

100 45.3 638 345 542000 85

Average Length (mm) Detall

Conc-% Control Type Rep 1 Rep 2 Repl Rep 4 Rep &

0 Arlificial Soll/'S 50 117400 99.68000 887 102.2

100 403 536- u3 478 60.8

Average AG Wt (Wet, mg) Detail

Cone-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Artificial Sol/'S 128333 388260 31748 3578 30.84

100 15.66 16.6920 10.8200 10208 2205

Average AG Wt (Dry, mg) Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S

o - Atificial Sol'S  2.05668 6.05200 526000 6.26333 5.47000

100 270001 258800 220752 203800 3.92800

Average Root WL, (Wet, mg) Detall

Conc-% Control Typs Rep1 Rep 2 Rep 3 Rep 4 Rep 3

0 Adtificial SoiVS 13,3167 452540 383420 46.59 42488

100 - 18.6333 156140 751752 9.49709 . 281199

Average Root Wt (Dry, mg) Detail

Conc-% Control Typs  Rep 1 Rep2 Rep 3 Rup 4 Rep 5

0 Artificial Soil'3  0.64667 192800 1.52800 2.08331 1.92001

100 0.90666 0.98800 0.67252 0.66400 1.41389

Average Tolal Wt (Wet, mg) Detall

Conc-%% Control Type  Rep 1 Rep 2 ) Rep 3 Rep 4 RepS °

0 Artificlal Sol'S 26.1500 820800 68.0900 B82.77 73.328

100 42033 325060 183375 19.704 M.862

Average Tolal Wt {Dry, mg) Detall

Conc-% Control Typs  Rep 1 Rep2 Rep 3 Rop 4 Rep S

0 Adificlal So’S 2.7033% 7.98000 6.78801 832660 7.05000

100 3.60666 357400 297003 270200 5.34199

, -16-
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Comparisons: Page1of ©

. . C Report Date: .19 Juk-08 B:14 AM
CETIS Analysis Detalil Analysis:.  12-6240-8747/8154201psC
Plant Bioassay - Chronle . ) ’ CH2M HIll
Endpoint Anstysis Type " Sampla Link  Control Link  Date Analyzed Version
% Germination Comparison 1421456037  14-21456037 1B JukOBB:14 AM  CETISvI.12

Alt H
C>T

Method
Wilcoxon Rank Sum Two-Sampile

Data Transform
Rank

LOEL  ToxicUnits ChV
100 >100 1 NA 27.99%

Group Comparisons
Control vs Conc% Statistic Critical P-Value Ties . Decision(0.05)
‘Artificial Soil/Sedi 100 285 9.5000 3. . Non-Significant Effect
=== N e —
ANOVA Table .
‘| Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0048873 0.004 887 ] 0.09 . 0.76898 Non-Significant Effect
Error 0.4223652 0.052921 8
Tetal 0.42825247 0.05780T9 9
’gmm
ANOVA Assumptions .
Astribute Test . Statistic Critical P-Valus Deciasion{0.01)
Variances Varlance Ratio F 148569 23.15450 0.71064 Equal Variances
Distibution Shaplro-Wik W 0.76085 . 0.00484 Npn-normal Distribution
—_— = e = — e —— . == H
Data Summary ' : Original Data Transformed Data
Conc-% Control Type  Count  Mean Minkmum Maxxdmum SD Moan Minimum Maximum SD
0 Artificial Sol’'S  § 0.84000 0.60000 1.00000 0.21909 5.30000 200000 7.50000 3.01247
100 L] 0.88000 0.60000 1.00000 0.1788% 5.70000 2.00000 7.50000 2.56418

—— e e e e e e e e
Graphlcs

1.0, "
0.9 j
0. .
et Huiniiiiie i PR R E! 0]
0.5 ]
_‘ 08 “H
03 2]
034 ]
B ’
oo T - -+
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Comparisons: « Page2of 9

. . ' Report Date: 10 Jui-06 8:14 AM
CETIS AnaIYSIS Detail Analysis:  07-3500-2024/8354201psC
Plant Bicassay - Chronic . CH2M Hl I
Endpolnt Analysis Type Sampla Link ControlLink  Date Anaslyzed Version :
| Average Height (mm) Compariaon 14-2145-603T 14-214568937 19Jul-06 814 AM  CETISvi 1.2

Meothod
Equal Variance t Two-Sample

Zeta § NOEL LOEL  ToxicUnks Chv

NA

Group Comparisons .

Control vs Conc% Statistic Critical P-Value MSD Declsion{0.05)

Artificlal Soi/Sedf 100 3.5884 1.85955 0.0033 R.BTT96G Significart Effect -
=W
ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion{0.05)

Between 9273681 927.36N 1 12.88 2.00709 Significani Effect

Ermor 575.836 71.9705 a

Total 1503.20508 909.34858 ]

m
ANOVA Assumptions

Atiribute Test Statistlc " Critical PValue Decision{0.01)
Variances Vartance Ratio F 123723 23,15450 0.84154 Equal Variances
Distibution Shapiro-Wilk W 0.90440 . 0.24472 Nommal Distribution
- ______________ .. - - ___________ - - - — — - ——.—
Data Summary ) Original Data Transformed Data
Cone-% Control Type Count Mean Minimum  Maximum SD Mean Minimum Maximum SD
0 Artificial Soil’'S 5 75.780 . 61 844 8.9226
100 . L] 56.52 453 65 8.0217
Graphics
13 I

Aversgs Height (mmn)
Cemered

o
o]
s =10
o
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. émwim= Page1of 1
CETIS Analysis Detail : . ReportDats; 19.Ju106 9:15 AM

‘Analysis: 17.5063-9965/8154201psC

Plant Bloassay » Chronic . CH2ZM Hil} l

Endpoint Analysis Type Samplalink ControlLink Date Analyred Version
Average Lenglh (mm) Comgarison . 14-2145-8837 1421456937 19Ju-06 §:15AM  CETISV1.1.2
Method At H Data Transform Zata J§ NOEL LOEL ToxicUnits ChY

Equal Variance t Two-Sample C>T

Untransformed

<100

160 . N/A 24.87T%

Group Comparisons

Control ve Conc% Statistic Critical PValue MSD Decislon{0.03)

Artificiat SolSedi 100 344744 1.85955 0.0044 22,6672 Significant Effect

ANOVA Tabls _

Source Sum of Squares Mean Square DF F Statistic  P-Value Declsion(0.0Y9)

Between 4422 809 4422609 1 11.88 10.00873 Significant Effect

Emor 2976.98 IT21225 -] .

Total 7390.58887 4794.7314 9
—_— .- .. . - —
ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)

Varlances Variance Ratio F 6.87788 2315450 0.08a53 Equal Variances

Distribution Shapro-Wik W 0.9118% 0.25394 Normal Distribution
P _— L. —_— - ——
Data Summary Original Data Transformed Data
Conc-% Control Type Count  Mean Minimum Maximom SD Mean Minimum Maximum SD
0 Arificial Sol's 5 91.22 50 1174 2549
100 5 49.18 ua 608 a.7197

—_———————————"" L — . ]

Graphics

150

Aversge Langth (mm)
L
]
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. Comparisons: Pagadof 9
. . Report Date? - 19 Jul-06 8:14 AM
CETIS Analysis Detail .. Analysis:  07-5263-2240/B154201psC
Plant Bicassay - Chronle . CH2M Hil
Endpoint Analysis Type Sampla Link’ ControlLink Dats Analyzed Version
Averags AG WL (Wet, mg) Comparisofs 14-21456937  14-21456937 19Ju-06 814 AM  CETiSv1.1.2
Method Alt H Data Transform Zsta § NOEL LOEL ToxicUnits ChV PMSD
Equal Varianca t Two-Sample C>T Untransformed <100 100 N/A 30.51%
Group Comparisons
Control vs Conc% Statistic Critical P-Value MSD Decision(0.05)
Adtificial Soil/Sedl 100 298133 1.85055 0.0088 9.03149 Significant Effect .
ANOVA Table . .
Sowrce Sum of Squares Mean Square OF F Statistic  P-Value Decision{0.05)
Between 524.168 524.166 1 8.9 0.01758 Significant Effect
Ecror 471.7735 58.87168 8 -
Total 995.935489 583.1317 9
M
ANOVA Assumptions
Attribute Test Statistic Critical PVake Decislon(0.01)
Variances Varianca Ratio F 4,01387 23.15450 0.20694 Equal Varfances
Distribubon Shapro-Wik W 0.85862 0.07350 Normal Distribution
——————————————— = —— —————— ]
Data Summary Original Data Transformed Data
Cone-% Control Type Count Maean Minimum Msximum SD Mean Minimum Maximum SD
0 Artificlal SolWS 5 29.605 12,833 36.826 9.717
100 5 15.126 10.208 22,05 4.8501
—_—  ———— ——— — — —— ——  — —————— . ____—— ]
Graphics
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Comparisons: PageS5of 9

- , _ Report Date: 19.Juk08 &:14 AM

CETIS Analysis Detail . Anaysis:  10-1671-4027/B154201psC

| Plant Bloassay - Chronic CH2M Hitl I
Endpolnt Ansiysis Type Sample Link _Control Link _Date Analyzed____ Version

Average AG Wt (Dry, mg) Comparison 14-2145-6937  14-2145-6937 19 Ju-08 814 AM  CETISV1.1.2

NOEL LOEL ToxicUnits  Chy PMSD

Method Alt H Data Transform Zata

Equal Varance t Two-Sample C>T Untransformed <100 100 NIA 30.89%
Group Comparisons

Control vs Cone-% Statistic Critical P-Valus MSOD Decision(0.05)

Artificial Soil'Sed 100 - 271382 1.85955 0.0129 1.53203 Significant Effect

ANOVA Table

Source Sum of Squares Mean Squars OF F Statistic  P-Value Declalon(0.05)

Between 12.66181 12.66181 1 748 0.02578 Significant Effect

Enmor 13.57522 1.696902 ° 8 4

Total 282370281 14358715 9
———————— ———————————————— . =
ANOVA Assumptions

Attribute ’ Test Statistic Critical P-Value Decision({0.01)

Variances « Variance Ratio F 5.40118 2315450 013118 Equal Varances

Distribution Shapro-Wik W 0.86077 . 0.07792 Normal Distribution
m
Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 8D

Q : Artificial So'S 5 4.96040 205688 626333 1.65222

100 5 270991 2.03800 3,92800 0.72814

[T} ST T P e N LT

*

Avorage AG WL (Dry, mg)
e EE3 L ECEES
Cantered
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Comparisons: PageBof 9

. . ] ’ . Report Dste: 19 Jul-06 8:14 AM
. CETIS Analysis Detail Anslysis:  16-5183-4104/8154201psC
' | Plant Bloassay - Chronic CH2ZM HIY |
———————————-'-_ﬂ—_-——-—-_-"——_——‘—'—_'_[
Endpolnt Analysis Type Sample Link ControlLink Date Analyzed Version
Average Root Wi, (Wet, mg) Comparison 14-2945-6037 14-21458037 19 Jui-08 14 AM CETISV1.1.2
[ Method " AtH  DataTransform Toxic Units  ChV
Equal Variance L Two-Sample C>T ULntransformed <100 100 N/A U.20%
Group Comparisons ‘
Control vs Conc-% Statistic Critical P-Valus MSD Declslon(0.05)
Atificial Soi/'Sedi 100 3.84256 1.85855 0.0025 126129 SignificantEffect .
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Declsion{0.05)
Between 1698.222 1698.222 1 1417 0.004063 Significant Effect
Error - 9201185 115.0148 a8
Total 2618.34033 1813.2366 ']
e Y
ANOVA Assumptions
| Attribute Test Statiatic Critical P-Value Declslon(0.01)
Varlances Varianca Ratio P 4.72168 23.15450 0.16182 Equal Variances
Distribution’ Shapiro-Witk W 0.88147 0.07941 Normazl Distribution
—_— -~ o~ ]
Dats Summary Original Data Transformed Daia
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxdmum SD
0 Artifictal Soill/S 5 36.678 13317 46.99 13.778 .
100 5 10,815 2812 18633 6.3408
Graphics
13
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¥ 1
£ ]
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Comparisons: PageTof 9

. . - Report Date: 19 Jul-06 8:14 AM
CETIS Analysis Detail Analysis:  10-00244642/B154201psC -
| Plant Bioassay - Chronic CHZM Hilt I
Endpoint . Analysis Type Sample Link Controllink Date Analyzed Varsion
Average RoOtWL (xy,mg) -  Comparison 14-2145-6837  14-21456837 19 Juk06 B:14 AM  CETISV1.1.2
Method At H Data Transform Zote || NOEL LOEL Toxic Units Chv PHED
Equat Vadance t Two-Sampie C>T Untransformed <100 100 - N/A R.67%
Group Comparisons
Control vs ConcC-% ) Statistic Critical - P-Valus MsD Decision{0.05)
Artificial Sol’Sed 100 228867 1.85855 00257 - 0.54451 Significant Etfect
ANOVA Table .
Source Sum of Squares Mean Square  DF F Statistic  P-Value Decision{0.05)
Betwean 1.122802 1.122802 1 5.24 0.05137 Non-Significanl Effect
Error 1.714854 0214357 8 .
Total 283765602 1.3371589 9
ANOVA Assumgptions _ )
Aftribute Tost Statistic Critical PValue Dacislon{0.01)
Varlances Variance Ratio F 3.54078 2315450 024827 Equat Variances
Distribution Shapiro-Wilk W 0.69450 : 0.19044 Normal Distribution
Data Summary Original Data ) Transformed Data
Conc-% Control Type Count  Mean Minimum Maximum SD Mean Minimum Maxknum  SD
0 Artificial Soil'S & 1.61720 0.84667 2063 0.57619 '
100 5 0.84703 0.66400 141399 0.30727
Graphics
e Rty (b ST e
w .
‘f a9
5
— u-
u. *
E M-
034
0.3
819
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° 100
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Comparisons: Page 8c! 9
. . Report Date: 19 Jul-06 B:14 AM
CETIS Analysis Detail Analysis:  09-5177-1719/8154201psC
Plant Bioassay - Chronic ) . CH2M HIll
Endpoint - Analysis Type Sample Link Control Link  Date Analyzed Version
Averaga Total Wi (Wet, mg) Comparison 14-2145-6837  14-21456937 19Ju-08 ;14 AM  CETISV1.1.2
Method Alt H Data Transform Zeta |{ NOEL LOEL ToxicUnits ChV PMSD
Equal Varlance t Two-Sample C>T Untransformed <100 100 NA 30.61%
Group Comparisons )
Control ve Conc-% Statistic Critical PNatue MSD Decision{d.05)
Artificlal SoiuSed 100 3.70456 1.85055 0.0030 203510 Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic  P-Vsiuve Decision{0.03)
Between T 4109,343 4109.343 1 13.72 0.00600 Significant Effect
Error 2393.457 289.4322 8
Total 6504.80005 44087749 9 .
— OO - —
ANOVA Assumptions
Attribute Test Statistic Critical PValue Decision(0.04)
Varlances Vartance Ratio F 10.36698 23.15450 0.04371 Equal Varlances
Distribution .Shapiro-Wilk W 0.82350 0.027083 . Normal Distribution
—— e = — —  — e = - -
Data Summary ' Original Data Transformed Data :
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minlhmum  Maximum SD
0 Artiicial Soil'S 6 88.484 . 26.15 aarr 23.370
100 $ 25.941 18.233 34283 7.2584

Graphics

CY T T T T PR

Average Total Wt (Wet, mg)
AAPY
Centered
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043

Average Total Wt (Dry, mg)
E

. Comparisons: Page8of 9
v . Report Date: 19 Jul-06 8:14 AM
CETIS Analysis Detail Analysis:  08-0040-8334/B154201paC
Plant Bloassay = Chronl¢ CH2M Hill
Endpoint Analysis Typs Sample Link Control Link Date Anslyzed Version
Average Tota] Wi {Cry, mg) Comparison 14-2145-6937  14-2145-6937 19Jul-08 &:14 AM  CETISV1.1.2
Method : At H  Data Transiorm " Zeta RANOEL LOEL . ToxicUnits ChV PMSD
Equal Variance t Two-Sample ~ C>T  Untransformed ‘ <100 100 NA 31.34%
I P
Group Comparjsons
Contro) vs  Conc-% " Statistfc  Critical PValue  MSD Decision(0.05)
Arthcial SoliSedi 100 263488 , 1.85956  0.0150 2.06128 Significant Effect
ANCVA Table
Source Sum of Squares  Mean Square OF F Statistic  P-Value Decislon{0.05)
Between 2132578 21.32578 1 8.54 0.02995 Significant Effect
Emor 24 57421 3amM78 8
Total 45.8000882 24,397 ] .
| ANOVA Assumptions
Aitribute Test Statistic Critical P-Valus Declsion{0.01)
Varances Variance Ratio F 4.80730 23.15450 0.15749 Equal Variances
Distribution Shapiro-Wik W 0.56949 0.09860 Normal Distribution
Data Summary Original Data Transformed Data
Conc-% Controt Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
1] Artificial Sois S 8.57761 2.70335 8.32666 225514
100 5 3.65684 2.70200 534100 1.02854
Fm
Graphics
L0
0
(12
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Page1of 3

Report Date: 19 Jul-06 9:06 AM

CETIS Test Summary TestLink:  O4-B170-5301/B154202psC
I plant Bloassay - Chronic CH2M Hill I

Test No: 05-6800-9219 Test Type: Piant Chronic Duration: N/A :

Start Date:  05Api-08 Protocol: ASTM £1983-02 (2002) Specles: Poasandbergl .

Ending Data: DN Water: Source: .

Setup Date: 05 Apr-08 Brine:- .

Comments: recalculated Height and Length data July 19, 2008

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

Sampie Date;: 08 Now03 Material: Soit Project:

Recelve Date: Source:  Hanford

Sample Age: 1484 Oh Station:

Comments:  1100V4, J10DV5, J10DVe, J100V7, J100VE, ,

E280101 .
Comparison Summary . . .
Analysis = Endpoint NOEL LOEL Chv PMSD Method
18-9761-9133 % Germination 100 >100 NA 3224% Equal Variance t Two-Sample
095-6520-4003 Average Heipht (mm) <100 100 N/A 13.24% Equal Variance t Two-Sample
10-7495-4983 Average Length (mm) <100 100 N/A 23.60% Equal Vartance t Two-Sampie
06-2244-4005 Average AG WL (Wet, mg) <100 100 NA 27.53% Wilcoxon Rank Sum Two-Sample
16-5673-2573 Average AG Wt (Dry, mg) <100 100 NA 29.97% Equal Variance | Two-Sample
0329535215 Average Root WL (Wet, mg < 100 100 N/A 33.13% Equal Variance t Two-Sample
14-7385-8785 Average Root WL (Dry, mg) <100 100 NA 33.00% Equal Vartance t Two-Sample
12-4848-8881 Average Total Wi (Wet, mg <100 100 NA 30,15% Equal Vartance t Two-Sampie
13-5421-2953 Average Tolal Wt (Dry, mg) <100 100 N/A 29.82% Equal Variance t Two-Sample

‘ -27-
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Page2cf 3 °

Report Date: 19 Jul-06 9.06 AM

CETIS Test Summary Testlink:  04-8170-5301/8154202psC

% Germination Summary

Conc-% Control Type Reps Mean Minimuom Maximum 8B SD cv

0 Artificial Sol'g S 0.84000 0.60000 1.00000 0.00798 0.21909 26.08%

100 5 0.60000 0.40000 1.00000 0.10954 0.24495 40.82%

Average Helght (mm)Summary ) .

Conc% Control Type Reps  Maean Minimum Maximom SE sD eV )

0 Artifickal Soil's 5 75.180 81 84,400 3.9903 8.9226 1M.I7T%

100 . 5 44 580 32 54.700 36342 8.1263 18.23%

Average Langth (mm) Summary .

Conc-% Control Type Reps Mean Minimum Madmum SE $D cy

0 Artificial SOWS 5 91.22 50 117.40 114 25.491 2T.94%

100 5 29.28 225 ais 2011 4.5014 15.38%

Average AG Wt (Wet, mg) Summary

Conc-% Control Typa Reps  Mean Minimum Maximum SE SD cv

0. Arfificial Sol!S 5 296.608 12.833 36828 4.3456 9.7T17 J282%

100 . 5 8.7655 6.6434 8.95 0.5739 1.2823 14.59%

Average AG Wt (Dry, mg) Summary

Conc-% Control Type Reps  Mean Minimum Maxdmum SE SD cv

0 Arlificiat Soi’s 5 4.96040 2.05668 6.26333 0.75679 1.69222 34.11%

100 5 1.86100 1.20667 252456 0.25756 0.57533 30.95%

Average Root WL (Wet, mp) Summary

Conc-% Conlrol Type Reps Mean ' Minimum Maximuem SE SD . CV

Q Artificia) So'S 5 36.878 13.317 46.99 6.1618 13.778 37.36%

100 5 8.8630 3.9433 1646 226808 $.1000 57.54%

Average Root Wt. (Dry, mg) Summary

Conc-% Control Type Reps  Mean Minimum Maximum SE SD cv

Q Artificial Sol/S 5 1.61720 0.6468T 206331 025857 057819 35.75%

100, 5 0.98448 0.57666 133657 0.32454 0.27849 28.29%

Average Tolal Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD cv

0 Artificial Sol'S § 668.454 26.150 8217 10.452 23,370 35.15%

100 5 17.659 11.000 25575 2.6358 5.894 33.38%

Average Total Wt {Dry, mg) Summary

Conc-% Control Type Reps  Maean Minimum Maximum SE 8D cv

1] Artificial Soill'S 5 6.57761 270335 8.32668 1.00853 225514 34.20%

100 5 284546 1.768333 347485 0.30938 0.69180 24.31%

-28-~-
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Pagedof 3

Repart Date: 19 Juk-08 9:08 AM

CETIS TeSt Summary Test Link: 04-8170-5301/8154202psC

% Germination Detail

Conc-% ° Controt Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Arifidal Sol’'S  0.60000 1.00000 1.00000 0©.50000 1.00000 -

100 0.40000 080000 040000 0.80000 1.00000

Average Height (mm) Detal

Conc-% Control Typs Rep 1 Rep 2 Rep 3 Rep 4 Rep 8

0 Addificial Sol'S 61 844000 756000 807 w

100 ' 45.5 347000 445 32 482000

Average Length {mm) Detail

Conc-% Control Typs  Rep 1 Rep 2 Rep 3 Rep 4 Rep 8

0 Adtificia] SoWS 50 117400 998000 837 1022

100 335 7 225 323 k] |

Average AG Wt (Wet, mg) Detail )

Conc-% ControlType Repi1 Rep2 Rep3 Rep4 RepS

0 Arificlal Soli’S 12.8333 38.8260 31.748 3578 30.54

100 9.04088 875332 9.11502 6.64335 6.51602

Average AG W1 (Dry, mg) Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

1] Ardificial Sol'S  2.05668 6.05200 526000 6.26333 547000

100 252496 138332 234003 120887 1.85000

Average Root Wt. (Wet, mg) Detail '

Conc%  Contrclfype Rop1 Rep2 Rep3 Rep4  Rep3

0 Astificial Soil'3 133167 452540 363420 46.99 42488

100 10.0450 3.94334 16.46 435667 9.51001

Average Root Wt {Dry, mg) Detail )

Conc% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep &

0 Adtificial SoivS  0.84687  1.92800 1.52800 208331  1.22001

100 . 094998 1.336867 1.11499 0.57666° 0.954401

Average Total Wt (Wet, mg) Detall '

Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 8

0 Arificial SolvS 28,1500 82.0800 €8.0000 8277 73.328

100 19.995 126968 255750 110000 19.0200

Averape Total Wt (Dry, mg) Detall

Conc% Control Typs  Rep 1 Rep 2 Rep 3 Rep 4 Rep 8

0 Artificial Soil’S 2.70335 7.98000 6.78801 8.32688 7.09000

100 347495 271999 345502 178333  2.79401

- 2 9 -
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Comparisons: Pagelof 8
. . Report Date: 10 Jut-06 8:27 AM
CETIS Analysis Detail Analysls:  18-0781-9133/B154202psC
Plant Bloassay - Chronlc* CH2M Hill
Endpoint Analysis Type Sample Link Control Link  Dats Analyzed Verslon
% Germination Comparison 04-8170-5301 ©04-8170-5301 1906 82TAM  CETISvi.12
Method Alt H Data Transform Zats || NOEL LOEL Toxi¢ Units Chv PMSD
Equal Variance { Two-Sample C>T Angular {(Corrected) 100 >100 1 N/A 32.24%
Group Comparisons .
Control va Conc% Statistie Critical pPValue MSD Decision(0.05)
Astificial Soit/Sed] 100 1.60156 1.8585% 0.0740 0.30679 Non-Significant Effect
ANOVA Table
Source Sum of Squares  Mezn Sqguare DF F Statistic P-Valua Decislon(0.05)
Between 0.4745378 0.174538 1 257 - 0.14792 Non-Significant Effect
Error 0.5443657 0.068048 8,
Total 0.71890347 0.2423835 9
o - - - “— =
ANCVA Assumptions ™ * .
Attribute Test Statlistic Critical Pvalue Daclsion(0.01)
Vadances Vaclanca Ratio F 113127 23.15450 0.88470 Equal Variances
Distribuon Shaplro-Wik W 0.89943 0.21583 Normal Distribution
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minlmum Maximum SD Mean Minimum Maximum SD
0 Antifical Soll/l8 & 0.84000 0.60000 1.00000 021909 1.16160 0.83808 134528 025182
100 5 0.60000 - 0.40000 1.00000 0.24495 0.85738 0.68472 1.34528 0.26887
Graphics
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Comparisons: Page2cf 9

. y ' Report Date: 19 Jul08 B:27 AM
CETIS Analysis Detail Analysls:  09-85204003/B154202psC
Plant Bioassay « Chronic : . .. CHZW Hill
Endpoint Analysis Type Sample Link  Controf Link  Date Analyzed Version
verage Height (mm} Comparison 04-8170-5301 (0461705301 10JuH0B 827 AM  CETISVI.12

Method Alt H

Data Transform Zota § NOEL LOEL Toxic Units Chv PRSD
Equal Varlanca t Two-Sample C>»T

Untransformed <100 100 NiA 1324%

Group Comparisons .

Control vs Conc-% + Statistic Critical PValue MSD Decislon{(.05)

Artficial SoiuSedl 100 * 5.78077 1.85855 0.0002 10.0364 Significant Effect

ANQVA Table

Source Sum of Squares  Mean Square DF E Statistic  P-Value Decision{0.053)

Batween 2433.8 24336 1 33.42 0.00041 Significant Effect

Emor 582598 72.8245 8
b

ANGVA Assumptions -

Attribute Test +  Statistic Critical P-Value Decision{0.01)

Varnances Varlance Ratio P 1.20857 23.15450 0.86060 Equal Variances

Distribution Shaplro-Wikk W 0.87204 - 0.10558 Normal Distribution

Data Summary Original Data Transformed Data

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

1] Adificial SoifS 5 75.7680 61 B4 4 8.9226

100 L 44.580 32 54.7 81263
— - . — - —
Graphics

Avarsge Height (mm)
Cantared

_— -31-
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Comparisons: Paga1of 1

1 H . ) - Report Date: 19 Jul-08 8:06 AM

CETIS Analysus Detail Anslysis:  10-74954953/B154202psC

Plant Bioassay - Chronic CH2M Hill l

Endpolnt Analysis Type Sample Link Control Link  Date Analyzed Version

Averaga Length (mm) Comparison . 04-8170-5301 04-8170-5301 19Ju-088:06 AM  CETISV1.12

Method At H Data Transform Zota || NOEL LOEL Toxic Units ~ ChV PMSD

Equal Variance t Two-Sample C>T Untransforrmed ) <100 100 . NA 23.60%

Group Comparisons .

Control vs Conc-% Statistic Critical P-Value MSD Dacision{0.05)

Adificial Soit'Sedi 100 5.35239 1.85955 9.0003 21.5264 Significant Effecl

—_— = — = — = — _ ——_ — ]

ANCVA Tabls

Source Sum of Squares Mean Square DF F Statistic  P-Value Decision{0.05)
Between 9597604 8597.604 1 20.65 0.00068 Significant Effect
Emor 2680.14 335.0175 a8 .
Total 122777437 9932.6210 9 : ‘
ANOVA Assumptions .
Attribute Test Statlstic Critical P-Value Decision{0.01)
Variances Variance Rata F 32.06692 2315430 0.00538 . Unequal Vartances
Distribuson Shapliro-Wikk W 0.868549 0.08853 Normal Distribution
Data Summary : Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Msan Minimum Maximum SD
0 Artificial Soit'S 5 9122 - 50 1174 . 25491
100 -1 20.28 225 338 4.5014
Graphics . .
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Comparisons: Pagad of 9

. . . Report Date: © 19.Juk-08 8:27 AM

CETIS Analysis Detalil Anstysls:  0B-2244-4005/B154202psC
Plant Bioassay - Chronle ) CH2M Hill I
Endpoint Analysis Type Sampla Link Conirol Link  Date Anatyzed Version

Average AG Wt (Wet, mg) Comparison 04-8170-5301 04-8170-5301 19Jul088:27 AM  CETISv1,1.2

Method At H  Data Transform Zota [INOEL LOEL ToxicUnks ChV PMSD
Wilkcoxon Rank Sum Two-Sample C>T  Rank <100 100 * NA 27.53%
Group Comparisons .

Controf vs Conc-% Statistic  Critical PValus  Ties Declslon(0.05)

Artificial SolvSed - 100 15 0.0040 0 Significant Effect

ANOVA Table

Source SumofSquares MeanSquare DF  FStatistic PVaiue  Decision(0.05)

Between 1082.633 1082.633 1 254 0.00145 Significant Effect

Error 384.2673 48,03341 8 '

Total 1468.90033 1130.6665 )

M
ANOVA Assumptions ) -
Aftribute Tost Statistic Critical P-Value Declslon{0.01)

Variances Variance Ralo F 57.33263 " 2315450 0.00174 Unequal Variances

Distribution Shapico-Wilk W 0.76113 0.00488 Non-normal Distribution

—_— ——

Data Summary Oviginal Data . Transformed Data

Conc-% Conirol Type Count  Mean Minimum Maximum 8D . Mean Minimun Maximum SD

0 Artificial So's 3 29.605 12.833 38.828 8717 8.00000 6.00000 10.00C0 1.58114
100 5 8.7955 6.6434 885 1.2833 . 3.00000 1.00000 5.00000 1.58114

W
Graphlics

Avarsge AG Wt (Wet, mg)

-33-
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Comparisons: PageSol 9

. . ] Report Dats: 19 Jul-06 827 AM
CETIS Analysis Detail Analysls:  16-5673.2574B154202psC
| Plant Bicassay » Chronic CH2M HI I
Endpoint Anatysis Type Samplatlink Controllink Date Analyzed Version
Average AG Wt (Dry, mgQ} Comparison 04-8170-5301 04-8170-5301 18Jui-08 8:27TAM  CETISv1.1.2
Method + AR B Data Transform Zsta | NOEL LOEL Toxictnits ChV PMSD .
Equal Variance t Two-Sampie C>T Untransformed - <100 100 ) . NIA 297%
.| Group Comparisons
Control vs Conc-% Statistic Critical " PValue MSD Decision{0.05)
Adtificial Sol/Sedt 100 3.81M 1,85055 90,0023 1.48655 Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Declsion{0.05)
.| Between 24.01578 24.01578 1 15.03 0.00459 Significant Effect
Error ) 12.78125 1.597656 - 8
[Total 36.7970295 26613437 9
M
ANOVA Assurnptions
Altribute Test Statistic Critical PValue Decision{0.01}
Variances Variance Ratio F 8.63338 23,15450  0.06018 Equal Variances
Disyribution Shapiro-Wilk W 0.85010 0.05825 Normat Distribution
b — — — - — - — .
Data Summaty Original Data Transformed Data,
Cone-Y Control Type Count Mean Minimum Maximum SD Maan Minimum Maximum SD
0 Artificial Soi/'S 5 4.96040 2.05666 6.26333 1.69222
100 5 1.86100 1.20687 2.52498 0.57593
Graphics
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Comparisons: PageBof 9

. oo " Report Date: 19 Jul08 £:27 AM
CETIS Analysis Detail Analysls;  03.2953-5215/8154202psC
| Plant Bicassay - Chronic . CH2M HIll
Endpoint B B Anaiysis Type Samplalink Control Link  Dste Analyzed Version
Average Root Wt. (Wet, mg) Comparison 04-8170-5301 04-8170-8301 19 Jui-06 82T AM  CETISV1.1.2

Method
Equal Variance t Two-Sample

Alt H
c>T

Data Transform
Untransformed

Zota INOEL  LOEL  TexicUnits GV
<100 . 100 NA B13%

Group Comparisons
Control vs Conc-% Statistic Critical PValue MSD Dacision(0.073)
Artificlal Sod/Sed 100 4,26398 1.85855 0.0014 122176 Significant Effect
J ANOVA Table
Source Sum of Squarss Mean Square DF F Statistic  P-Valus Decision{0.03)
Between . 1962.119 ° 1962.119 1 18.18 0.00275 Significant Effect
Ermor. 8§63.3458 107.9182 8
Total 2825.4646 2070.0372 ]
ANOVA Assumptions : .
Attribute Test Suiistie Critical P-Value Decision{0.01) ) '
Variances Variance Ratio F 7.20020 23.15450 0.08013 Equal Variances
Distribution Shapiro-Witk W 0.84834 0.05551 Normal Distribustion
Data Summary ' Original Data Transformed Data
Conc-% Control Typse Count Mean Minimum Maximum 8D Mean Minimum Maximum SD
0 tOAEClal Sol's 8 36.878 13.317 46.99 13.778
100 5 8.8630 3.5433 168.48 51000
Graphics

Averspe Root Wt. (Wet, mg)
Camiwred

000-092-101-1 : CETIS™ vi.4.2rev) Analyst_ 7 pcprovat
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Comparisons: PageTof 9

. ' Report Date: 19.Jul06 8:2T AM
CETIS Analysis Detail Analysis:  14-7385-8785/8154202psC
Plant Bicassay - Chrenlc " CH2ZM Hill
Endpolnt Anatysis Type Sample Link _ Control Link _ Dats Analyzed ___ Version - -
Average Root WL, (Dry,mg) _ Comperison T 0481705001 0AB1706301 190006 827 AM  CETISVIA2

Method
Equal Variance t Two-Sample

Zots J§ NOEL
<100

LOEL
100

Toxic Units Chv

A

Group Comparisons |

Control va Conc% Statistic  Critical PValue  MSD Detision{0.05)
Artificial SoWSedl 100 2.20464 . 1.85955 0.0293 0.5337 Significant Effect
ANOVA Table _

Source Sumof Squarss Mean Square  DF FStatistic PValue - Decision{0.05)
Between 1.00089% 1.000861 1 486 , 005857 - Non-Significant Effect
Emoc 1.647414 0205627 8

Total 2 64830458 1.2088177 )

— e e e e e e

ANOVA Assumptions

Aftribute . Tost Statistic Critical PValue Declslon(0.01)
Variances Varjanoe Ratio F 431054 23.15450 0.18604 Equal Vanances
Distribulion Shaplro-Witk W 087013 0.10032 Nomnal Distribution
b ————— . — _ - . . = —————————————
Data Summary Original Data Transformed Data
Conc% Control Typa Count Mean Minimum Maxdmum SD Mean Minimum Maximum SD
0 Artificlal Soll's § 1.61720 0.64667 2.08331 0.57819
100 ) 5 0.98446 0.57668 133687  0.27849
Graphics
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. Comparisons; Page 80of 9
) . . Report Date: 19 Jul-06 8:27 AM
CETIS Analysis Detail "Analysis;  12-4848-8B31/B154202psC
'Iﬁ""' Bioassay - Chronie CH2M Hif)
[£ndpoint Analysis Type SamplsLink ControlLink _Date Analyzed  Version
Average Total Wt (Wet, mg) Comparison D4-8170-5301 04-B170-5301 19 Jui-088:27 AM  CETISv12
Meathod At H Data Transform Zeta || NOEL LOEL Toxic Units Chy
Equal Variance t Two-Sample C>T Untransformed <100 100 NA
Group Comparisons
Control vs Conc% Statistic Critical P-Value M3D Declsion{0.05)
Arlificial Soii/lSedl 100 4.52971 1.85955 0.0010 20.0438 Significant Effect
ANOVA Table <
Source Sum of Squares  Mean Square - DF F Statistic  P-Value Dacision(D.05)
Between 5859.718 5959,718 1 20.52 0.00193 Significant Effect
Error 2323.875% 200.4554 8 '
Total 8263,30282 62501772 8
—_—  ____—  — ——————————— —
ANOVA Asswnpﬂ_onl _ .
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 15.72240 23.15450 0.02060 Equal Varances
Distribulion Shaplro-Wik W 0.80564 0.01698 Normal Distribution
———————————— .~ ___ . _ _ .. — -~ —
Data Summary Original Dota Transformed Data
Conc-Ye Control Type Count Mean Minimum Maximum SD Msan Minimum Maximum SD
1] Adificial SolvS S 66.484 26,15 8217 23.370
100 5 . 17.659 11.000 25575 5.894 )
Graphics
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Comparisons: Pagedof @

: . . . Report Date: © 19.Juk06 8:227 AM
CETIS Analysis Detall : Analyals:  13-5421-20538184202psC
Plant Bioassay - Chronic . CH2M Hill -
Endpoint . Analysis Type Sample Link ControlLink  Date Analyzed Verslon
Avarage Total Wt (Dry, mg) Cmparbon 04-8170-5301 04-8170-5301 1906 82T AM  CETISVL.12
Method Alt H Data Transform Zota I NOEL LOEL Toxie Unite Chy PMSD
Equal Variance t Two-Sample C>T, Untranstormed <100 100 . N/A 28.82%
Group Comparisons
Control vs  Conc% Statistic  Critical P.Valus  MSD - Decision{0.05)
Artificlal Soil'Sedl 100 3.53787 1.85055 0.0038  1.96167 Significant Effect )
ANOVA Table , .
Source Sumof Squares Mean Square DF F Statistic P-Valus Dacision(0.05)
Betwaen 34.82234 34.82234 1 12.52 0.00764 Significant Effect
Emor 2225653 2.782117 8
Tolal 57.0792713 37.604455 9
ANCVYA Assumptions
Attribute Test Statistic Critical PNalue Decislont0.01)
Varlances Varlancs Ratio F 10.62648 23.15450 0.04184 Equal Variances
Distribution Shapiro-Wilk W 0.82768 0.0313T Normal Distribution
—_— e — .
Data Summary Original Data Transformed Daia
Conc-% Control Type  Coumt  Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Agtificial Soil’S & 8.57761 2.70335 8.32656 225514
100 5 2.84548 178333 347495 059180
Graphics
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Page1cf 3

| Report Date: 19 Jul-08 11:05 AM

CETIS Test Summary ' Testlink  114025-3012/B154203psC

Plant Bloassay « Chronic ) ~ - CH2M Hil
Test No: 16-8138-6754 Test Type: Plant Chronio Duration: NA

Start Date: 05 Apr-06 Protocol: ASTM E196302(2002) ° Specles: Poa sandbergl

Ending Date: Dil Water; Source:

Setup Date: 05 Apr-06 Brine: .

Comments: recaiculated Height and Length data July 19, 2008 . T,
m = _ﬁ
Sample No:  15-5457-5144 Codas: B1542-03 Clienf: .

Sample Date: 14 Nov-05 Material: Soll ' Project:

Recelve Date; Source: Hanford

Sample Age; 142d Oh Station: )

. | Comments: J10DT8, E28311

Comparison Summary .

Analysis Endpoint NCEL LOEL Chv PMSD Mathod

09-3899-3413 % Gertnination 100 > 100 N/A 20.96% Equal Vartance t Two-Sample
16-7824-0721 Average Height (mm) 100 > 100 N/A H 14.80% Equal Vartance t Two-Sample
17-6766-6021 Average Length (mm) <100 100 N/A 25.33% Equal Varianca t Two-Sample
01-0398-0874 Average AG Wt (Wel,mg) 100 > 100 NA 35.26% Equal Varfance t Two-Sample
09-5216-5543 Average AG Wt (Dry, mg) 100 > 100 NA 3538% Equal Variance t Two-Sample
07-6762-5312 Average Rool Wt. (Wet, mg <100 100 NA - 365.01% Equal Variance t Two-Sampla
10-3047-5360 Average Rool Wt (Dry, mp) 100 >100 NA 30.40% Equal Varance t Two-Sample
17-9521-7684 Average Total Wt (Wet, mg 100 >100 N/A BI™ Equal Vadance t Two-Sample
08-3124-5971 Average Total Wt (Dry, mg) 100 >100 NIA 3595% Equal Varance t Two-Sampla’

=40—-
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Report Date:

Page2cf 3

19 Jul-08 11:05 AM

CETIS Test Summary Testlink: © 11-40253012/B154203psC

4, Germination Summary ;

Conc-% Conlrol Type Reps Mean Minimum Maximum SE sSD -CV

0 Artificial Soil'S 5 0.84000 0.60000 1.00000 0.09758 0.21909 28.08%

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

Average Height {mm) Summary -

Conc% Control Type Reps  Mean Minimum  Maximum SE sD cv

1] Adtificial Soi’S 5 75.780 61 84.400 3.9503 8.9228 11.77%

100 ] 69.320 58.200 7748 4.5213 10.11 14.58%

Average Length (mm} Summary

Conc-% Control Type Reps  Mean Minimum Maximum SE 5D cv

0 Adificial SowWS 5 91.2 50 117.40 14 2549 27.94%

100 ) 5 58.760 438 72400 4.9457 11.059 19.48%

Average AG Wt (Wet, mg) Summary

Cone-% Control Type Reps Mean Minimumn ~ Maximum SE SD v

0 : Artifical Soil'S 5 29.605 12.833 36.828 4.3456 arnr 32.82%

100 5 22.778 12718 © 30.848 3.5531 7.9451 34.88%

Avarage AG Wt (Dry, mg) Summary

Cone-% Control Type Reps  Mean Minimumn Maximum SE 5D cv

1] Adtificial So’'8 5 4.96040 2.05668 6.26333 0.75679 . 1.69222 H.11%

100 5 3.57920 2.00800 4.85601 056377 1.26083 35.22%
Average Root Wi (Wet, mg) Summary

Conc-% Control Type Reps  Mean Minimum Maximum SE SD cv

0 Adtificlal Solvs 5 3g.878 13,317 46.99 8.1618 13.778 37.36%

100 . 5 21.691 11.818 s 3.6085 8.0741 ar.2i%
Averags Root Wt (Dry, mp) Summary

Conc-% Control Type Reps Msan Minimum  Maximum 5SE 8D cv

0 Artfficlal Sol¥s § 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%

100 5 1.38240 0.81600 203200 022487 0.50283 38.81%
Average Total Wt (Wet, mg) Summary

Conc-% Control Typse Reps Mean Minimum Maximum SE 8D cv

0 Artifictal Soll'S & 68.464 28,150 8277 10.452 23,370 35.15%

100 5 44.469 24.534 826800 . 7.118% 15.914 35.79%
Average Totsl Wi (Dry, mg) Summary

Conc-% ControlTyps Reps Mean Minlmum Maximum 6E 8D cv

0 Artificial SolV'S 5 6.57761 2.70335 8.32666 1.00853 225514 34.20%

100 5 4.94160 2.82400 8.94801 0.77480 1.73251 35.06%

7
. ' . -41-
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Pagedof 3

CETIS T S Report Date: 19 JulD8 11:05 AM
ETIS Test Summary Tost Link: 11-4025-3012/B154203sC
%% Garmination Detail

Conc-% ControlType Rep1 Rep2 Rep3 Rep4 Reph

0 Artificial Sod/S  0.60000 1.00000 1.00000 0.60000 1.00000

100 100000 1.00000 1.00000 1.00000 1.00000

Average Height (mm) Detall :

Conc-% ControlType Repd Rep2 Rep3 Rep4  Rep3

0o Artificial Soil’'S 61 B4.4000 75.8000 807 44

100 ) 764000 778 - 606 75.8000 5682000 -

Average Length (mm) Detall

Conc-% Control Type Rep 1 Rep2 Repd Rep 4 Rep 5

0 Artificial So/S 50 117400 08.5000 867 1022

100 56.8 61.5 40.4000 724000 438

Avemq. AG Wt (Wet, mg) Detail

Conc% Controi Typs Rep 1 Rep2 Rep3 Repd Rep5

0 Artificial Sol/S 12,8333 368260 31748 3578 30.84

100 29.2280 24.71 16,386 30.848 12718

Averags AG Wt (Dry, mg) Detail

Cone-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Artficial Sol’S  2.05668 6.05200 526000 6.26333 517000

100 448201 4.06799 248201 4.85601 2.00800

Average Root WL, (Wet, mg) Detall

Conc% Control Type Rep 1 Rep2 Rep3 Rep4 Rep3

0 Adificial SoliS 133167 452540 363420 4899 42.488

100 252300 24432 152260 317520 118160

Average Root Wt, (Dry, mg) Detail

Conc-% Control Type Rep1 Rep 2 Repd: Rep4d Rep 3

0 Artificial Sokb/S  0.64667  1.52800 152800 2.06331 1.92001

100 1.38401  1.54200 097799 208200 0.81600

Average Tolal Wt (Waet, mg) Detail

Cont-% ControlTyps Repd1 Rep2 Rep3 Rep4  Rep3

) Artificial SoW'S 26.1500 520800 68.0000 8277 73.328

100 544560 49142  M.E12 826000 24.5340

Average Total Wt (Dry, mg) Detall

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 3

0 Adificial Sol’S  2.70335  7.98000 - 678801 632668 7.09000

100 586602 561000 346000 6.94801 282400

-— 4 2 -—
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Comparisons: Pageiof ©

. ’ Report Date: 19 Jul08 B:32 AM

CETIS Analysis Detail : Analysis:  09-3809-3413/B154203psC

I Plant Bioassay - Chronic . . - CH2R Hilt I
Endpoint Analysis Type SampleLink Contirol Link  Data Analyzed Version

% Germinatian ' Comparison

11-40265-3012  11-4025-3012 19 L0681 AM  CETISVI.Z
Alt H Data Transform Zeta

NOEL LOEL TYoxicUnits Chy

Method

PMSD

Equal Variance | Two-Sample C>T Angular {Comectad) 100 >100 1 N/A 20.96%
Group Comparisons
Control vs Conc-% Statistic Critical P-Value M3D Decision(0.05)
Artificial SowSedi 100 «1.633 1.839%3 0.5264 0.20917 Non-Significant Effect
ANOVA Table .
Source Sum of Squares Mean Square - DF F Statistic P-Value Decision{0.05)
Between 0.084348 0.084348 1 287 014111 Non-Significant Effect
Efor 0.2530439 0.031630 8

9

Total 0.33739194

0.1159785

ANOVA Asaumptions . )
Attribiste Test Statistic Critical PValue Decision{0.01})
Variances Modified Levene 4.80000 11.25862  0,05064 Equal Variances
Distribution Shapiro-Wikk W 0.81415 0.02153 Nomal Distribution
Data Summary Original Data Transformed Data
Conc-% Control Type Count  Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial Sol'S 5 0.84000 0.60000 1.00000 0.21909 1.16160 0.88608 1.34528 0.25152
100 ] 1.00000 1.00000 1.00000 0.00000 1.34528 1.34528 1.24528 0.00020
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Comparisons: Page2of 9

. ., Report Date: 19.Jui-06 8:32 AM
CETIS Analysis Detail . Analysis:  16-7824-0721/B154203psC
| Plant Bloassay - Chronic CH2ZM HIlt I
Endpolnt Analysis Type SsmplaLink Contol Link Date Analyzed  Varslon
Average Height (mm) Comparison 1140253012 1140253012 19Jui06 8:31AM  CETISV1.1.2
=
Method At H  Data Transform Zota I NOEL  LOEL ToxicUnits  ChV PMSD
Equal Vartance t Two-Sample C>T Uniransformed 100 >100 1 * NA 14.80%
Group Comparisons
Control vs  Conc% Statistic  Critical PValue  MSD Decislon(0.05)
Artificlal SoliSedi 100 107125 185858 0.1577 12137 Non-Significant Effect
ANOVA Table .
Source *  SumofSqusres MeanSquare DF  FStatistic PVake Decision{0.05)
Betwoen 104.328 104.329 1 1.15 0.31531 Non-Significant Effect
Efror 721208 90.912 8 '
Total 831625015 .  195.241 g
ANOVA Assumptions . )
Attribute Test Statistic Critical P-\Value Decislon(0.01)
Variances Variance Ratio F 1.28358 2315450 0.81452 - Equal Varances
Distribution Shaplro-Wilk W 0.84519 0.05050 Normal Distribution
"
Data Summary ' Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artificial SOWS 5 75780, 61 - 844 89226
100 5 69.320 56.2 ‘718 10110 ~
Graphics
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Comparisans: Pagetct 1
. . Report Date: 19008 11:06 AM
CETIS Analysis Detail Analysis:  17-6765-6021/B154203psC

I Plant Bioassasy - Chronle

Endpoint

Analysis Type

CH2ZM Hilt I

Sample Link Control Link Date Analyzed

Version

Average Length {mm)

Companison

11-4025-3012  114025-3012 19.Jui-06 11.05AM  CETISvi.1.2

Averngs Langth (mm)
B

a2

Method At H Dala Transform Zeta || NOEL LOEL ToxicUnits ChV
Equal Variance t Two-Sample C>T  Untransformed <100 100 WA 25.33%
Group Comparisons
Control vs Conc% Statistic Critical PValue MSD Decision(0.05)
Artificial Sol/Sedi 100 277152 1.85955 0.0121 23.1074 Significant Effect
—_ = — - — — —————  — — ——————————— " _
ANOVA Table
Source Sum of Squares Mean Square DF F Siatistic P-Value Decision{0.08)
Between 2565.284 2965.284 1 7568 0.02424 Significant Effect .
Emor 3083.206 386,037 8
Total 6053.58008 3351.321 9 .
ANCOVA Assumptions
Altribute Tost Statistic Critical P-Value Dacision(0.01)
Varances Varisnce Ratio F 531285 - 23,5450 0,13468 Equal Vertances
Distribution Shaplro-Wlilk W 0.93755 0.52613 Normal Distribution
— ——— - .- —
Data Summary Original Data Transformed Data
Conc-% Control Typa Count Mean Minimum Maximum SD Mean Minimum Maximun SD
0 Artificial Soi/S § 91.22. 50 1174 25491
100 5 - 58780 43.8 . 724 11.059
- —____—-__——_-—J
— . .
Graphlcs
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Comparisons: Pagedof 9

CETIS Analysis Detalil ' Report Date: 194400 B:32AM

Analysis: 01-0358-0674/8154203psC

Plant Bioassay - Chronic ’ ’ CH2M HiN I

Endpoint Analysis Type Sample Link Controllink Date Analyzed Version
Lverage AG Wt (Wet, mg) Comparison 11-4025-3012  11-4025-3012 19Jub-08 8:31AM  CETISVI.1.2

Method Alt H Data Transform Zota QB NOEL LOEL Toxie Units ch

Equal Variance I Two-Sampie c>7 Untransformed >100 1 NA
—— ______

Group Comparisons

Control vs Conc-% Statistic Critical PValue MSD Decislon{0.05)

Artificial Soi/Sedi 100 1.21638 1.85655 0,129 10.4381 Non-Significant Effect

ANOVA Table ' .

Source Sum of Squares” Mean Squars  DF F Statistic  P-Value Declslon{.05)

Betwean 116.5494 116.5494 1 148 0.25851 Non-Significant Effect

Ervar 630.1755 7877194 8 .

Tetal 748.724945 198.32138 9
e —— e N
ANOVA Assumptions

1 Artribute Tost Statistic " Critical P-Valus Declsion(0.01)

Varancas Varianca Ratio F 149579 23.15450 0.7053% Equal Variances

Dislribution . Shapiro-Wik W 0.85182 0.08017 Nommal Distibution
—— — ——

Data Summary Driginal Data Transformed Data
Cone% Control Typs Count  Msan Minimum Maximum SD Maan Minimum Maximum $D
0 Arificlal Sol’S 5 25.605 12.833 35.826 9.717

100 -] 2778 12718 30.848 1.9451

Average AG W (Wet, mg)
e
Cantared

000-082-101-1 CETIS™ v1.1.2reM Analyst_ &~ Approvat:



. . . Comparlsons: Page5cf 9
CETIS Analysis Detail _ Report Date: 19306 8:32 AM

Analysis: 09-5218-6542/8154203psC

[ Plant Bioassay - Chroni¢ ' ' CHIM Hill ! .
Endpoint. Analysis Type Sample Link ControlLink  Date Analyzed Version

Average AG Wt (Dry, mg) 11-4025-3012 1140253012 19 Ju-05B:31 AM  CETISVI.1.2

Method
Equal Variance t Two-Sample

At H
C>T

Data Transform
Untransformed

LOEL  ToxicUnits ChV PM3D
1 N/A

- ———————————— e ——— ———————— _—————————1

Group Comparisons
Control vs Conc-% Statistic Critical PNalue MSD Decision(0.05)
Adtificlal SoluSedi 100 1.48361 1.85955 0.0907 1.75485 Non-Significant Effect
ANOVA Table
Source SumofSquares MesnSquare DF  FStalistic P-Value Decision(0.05)
Between 4769275 4769273 1 2.14 Q18145 Non-Significant Effect
Emor 17.81121 2226401 8
Total 22.5804858 8.9956765 9 .
ANOVA Assumptions . :
Altribute Tost Statistic Critical P-Value Decision{0.01)
Variances Variance Ratio F 1.80195 2315450 0.58241 Equal Variances
Distribution Shapiro-Wikk W . 0.8%831 0.07438 Normmal Distribution :
Data Summary . Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimym Maximum SD
0 Arificial Soll’'S 5 4.96040 2,03068 8.26333 1.69222
100 5 - 357820 2.00800 4.8%601 126063
Graphlkcs
107
[ '
- 0.8
§ o
¥ . E
2
o -
0.2
i
814
i
“ L] L]
] 100
Cone-%%

_ . -47-
000-092-101-1 CETIS™ v1.1.2revl Analyst__ Approval;

e ——



Comparisons: PageBof 9

H : Report Date: 19 Jul-06 B:32 AM
CETIS Analysis Detail ' Analysis:  07-6762.5312/B154203psC
Plant Bioassay - Chronic . CH2M Hill
Endpoint Analysis Typa Sample Link ControlLink  Date Analyzed Version
Average Root Wt. (Wet, mg) Comparison 11-4025-3012 11-4025-3012 1908 831 AM  CETISV1.1.2
Mathod At H Data Transform Zota || NOEL LOEL Toxic Units  ChV
Equal Variance t Two-Sampie C>T  Untransformed <100 100 NIA 38.01% J
_
Group Comparisons
Control vs Conc-% Statistio Critical PValuve MSD Decision(0.05)
Artificlal Soll’Sedl 100 212672 1.85055 0.0331 13.27%0 Significant Effect .
ANOVA Table )
Source Sum of S8quares Mean Square DF F Statistic  P-Value Decision{0.05)
Between 575.6071 576.6071 1 452 0.06613 Nod-Significant Effect
Error 1019.879 127.4848 8
Total 1596.48572 704.09194 "] .
—_— e =
ANOVA Assumplions
Attributa Test Statistic Critical P-Vaiue * Dacislon{0.01)
Variances Variance Ratio F 291398 2315450  0.32485 Equal Variances
Distribution Shapiro-Wik W 0.87337 0.10940 Nomnal Distribufion
—— e —_——— ——
Data Summary Original Data Transtormed Data
Conc-% Control Type  Count Mean Minimum Maximum SD Mesan Minimum Maximum SD
1] Artificial Soill'S 5 36.878 - 13317 4699 13.778
100 5 21.691 11.818 31752 8.0711
Graphlcs
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Comparisons: Paga7ol 9

. . - Report Date: 19 Jul-06 8:32 AM
CETIS Analysis Detail Analysis:  10-3047-5360/8154203p5C
Plant Bioassay « Chronic . CH2M Hill
Endpoint Analysis Type Samplalink Control Link  Date Anatyzed Version
Average Root Wt. (Dry, mg) Comparison 11-4025-3012  11-4025-3012 19 NIHO6 BT AM  CETISvI.1.2
Method At H Data Transform Zeta || NOEL LOEL Toxic Units chy PNSD
Equal Varianca t Two-Sample C>T Untransformed 100 >100 1 N/A 39.40%
Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Detision{0.05)
Artificlal Solll'Sedi 100 0.74355 1.859%% 0.2392 0.63723 Non-Significant Effect
—_— o - - - - - - — e e
ANCVA Table
Source Sum of Squares Mean Square  DF F Statistic  PVale Decision(0.05)
Betwesn 0.1623032 0.162303 1 0.55% 047842 Non-Significant Effect
Emor 2348564 0293511 8,
Total 251086763 0.4558738 9
ANOVA Assumplions -
Attribute Test Statistic Critical P-Valus Decision(0.01)
Varlances Variance Ratio F 132217 23.15450 0.79323 Equal Varlances
Distribution Shapin-Wilk W 0.95482 : 0.84022 Normal Distribution
B e ———— -
Data Summary . Criginal Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Moan Minimum Maximum SD
0 Adtificial Soi'S 5§ 1.61720 0.64667 2.06331 0.57819
100 5 . 1.36240 0.81600 2.09200 0.50283

—_———— ————— — — —  — — — - —
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Comparisons: Page 8ol 9

. . - . Report Date: 19 Jul-08 832 AM
CETIS Analysis Detail ' Analysis:  17-9521-T604/B154203psC
| Plant Bloassay = Chronic . CH2M HiY |
Endpoint Analysis Type SampleLink ControlLink Date Analyzed Version :
Average Tolal Wt (Wet, mg) Conparison 1140253012 11-4025-3012. 18 006 8:31AM  CETISV1.12
Method . Alt H Data Transform Zeta || NOEL LOEL Toxie Units Ch¥y PMSD
Equal Variance t Two-Sampla C>T Untransformed 100 >100 1 N/A 35.37%
Group Comparisons
Controf vs Conc% Siatistic ' Critical PNalue MSD Daclislon(0.03)
Ardificial Soi/Sedl 100 1.74104 1.85855 0.0599 23.5133 Non-Significant Etfect
ANOVA Table ' .
Source Sum of Squares Mean Square OF F Statistic  P-Value Declslon(0.05)
Between 1211.628 1211.628 1 303 0.11983 Non-Significant Effect
Efroe 3197.737 398.7171 8
Total 4409.36499 1611.3453 9
ANOVA Assumptions
Attribute Test Statistic Critical P-Valus Decision{0.01)
Variancas Varlance Ratio F 215665 23.15450 0AT497 Equal Variances
Distibution Shaplro-Wik W 0.86762 0.09378 Normal Distribution
— . -
Oata Summary ’ Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean ~ Minimum Maximuem §D
(+] Artificial So/'S § "66.484 2613 82171 - 23370 .
100 $ 44,469 24.58% 62.600 15914
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~ Comparisons: ' Page9of 9

. . RDDOI‘I Da‘.: hd 19 JuI-OB 8:32 AM
CETIS Analysis Detail - . Analysis: .  09-3124-9071/8154203psC
| Plant Bicassay - Chronic . CHzM Hill
Endpoint Analysis Type Sample Link Conftrol Link Date Anniyzed Verslon
Average Total WE (Ory, mg) Comparison 1140253012 1140253012 19.Juk08 B31AM  CETISVI.12

NOEL LOEL ToxicUnits ChV PMSD
100 >100 1 NA 35.95%

Method Al H Data Transform
Equal Variance t Two-Sampie C>T Untransformed

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Decislon{0.05)
Astificial Sol'Sedl 100 . 1.206838 1.85953 0.1171 2.35495 Non-Significant Effect
ANOVA Table o :

Source Sum of Squares Mean Square DF F Statistic  P-Value Decislon(0.05)
Between 6.681254 6.691254 1 1.85 0.23420 Non-Significant Effect
Emror 3234868 4.043629 8

Total ' 39.0402188 10.734873 ]

Wﬂ
ANOVA Assumptions

Attribute Test Statistic Critical P-Valus Decision{0.01)

Variances Variance Ralio F 1.69432 2315450  0.582201 Equal Variances

Distribution Shaplro-Wik W 0.88744 0.15864 Nommal Distribution

- R —_— — ——  _  ————__
Data Summary Original Data Transformed Data

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

V] Artificial Sol'S 5 6.57761 270335 - b.32888 225514

100 5 4.94160 2.82400 6.94801 1.73251

m
Graphlcs ’

Average Total Wt (Dry, mo)
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Page1iol 3

CETIS Test S ) . Report Date: 19 Jul-08 &:11 AM
est oummary TestLink: .  O7-8369-5277/3154208psC

I Plant Bicassay - Chroni¢ CH2M Hilt I

Test No: 13-1444-4664 Test Type: Plant Chronic Duration: N/A .

StartDate: 05 Apr-08 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergil .

Ending Date: ) Dil Water: . Source: :

Setup Date: 05 Apr-00 Brine:

Comments: recaiculaled Height and Length data July 19, 2008.

Sample No:  15-5450-5055 Code: B1542-08 ) Client: -

Sample Date: 28 Nov-05 Materiai:  Soll Project:

Recelve Data: Source:  Hanford

Sample Age: 1284 Oh Station;

Comments: J10LJS, E280701
.. - . e — e ——— - __—_

Comparison Summary ) .
Analysls Endpoint - NOEL LOEL Chv PMSD Method

08-5339-6639 % Germination 100 > 100 N/A 22.99% Equal Varanca t Two-Sample
05-9747-9568 Averags Helght (mm) <100 - 100 NA 12.83% . Equal Varance t Two-Sampie
14-1673-3355 Average Length (mm) =~ <100 100 N/A, 24.80% Equat Variance t Two-Sample
14.1079-1148 Average AG Wi (Wet, ing) <100 100 N/A 30.69% Equal Varlance t Two-Sample
15.7306-8313 Average AG Wt (Dry,mg) <100 100 WA 20.26% Equal Variance t Two-Sampie
14-6069-0442 Average Rool WL (Wet, mg <100 100 N/A 37.46% Equal Variance t Two-Sample
01-4665-3750 Averape Root WL (Dry,mg) 109 > 100 A 35.11% Equal Variancs t Two-Sampie
08-4711-9313 Averags Tolal Wt (Wet, mg <100 100 NIA 38.1AT% Equal Varlance t Two-Sample
09-1572-4544 Average Tolal Wt (Dry, mg} <100 100 NIA 3.11% Equal Varianca t Two-Sampis

—53_
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Page2of 3

000-092-101-1

Report Date: 19Jul08 9:11 AM

CETIS Test Summary Testlink:  07-8369-5277/B154208psC
%, Germination Summary .

Conc% ControlType Reps’ Msan - Minimum Maximum SE SD cv

0 Artificial So'S § 0.84000 0.60000 1.00000 0.08798 021909 26.08%

100 5 0.56000 0.80000 1.00000 0.04000 0.08544 9.22%

Averaps Helght (mm) Summary '

Conc-% Control Typs Reps Mean Minimumn Maximum SE 8D cv

0 Artificial SoiS 5 75.780 61 84.400 3.9903 8.9226 1I77%

100 3 5148 39.6 684 3.9828 8.9057 17.30%

Average Longth (mm) Summary !

Conc-% Control Type Reps Mean Minlmum Maximuem SE $D cv

0 Artificial Soll'S 5§ 91.22 50 117.40 114 25.491 27.94%

100 -] 53.600 39.200 62400 4.2459 9.4942 17.71%

Average AG WL {(Wet, mg) Summary )

Conc% Control Typs Reps  Mean Minlmem Maximum SE 8D cv

0 Adificial Sol'S 5 20.605 12,833, 36820 43456 .7 ze2%

100 5 18.921 13.174 25232 22337 4.9047 29.52%

Average AG Wt {Ory, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximom SE SD cv

0 Artificial Soil'S 5 4.96040 205668 _ 6.26333 0.75679 1.69222 H.11%

100 . ) 5 291350 231799 3.92000 028112 0.62860 21.58%

Average Root Wt. (Wet, mg) Summary

Conc-% Contrcl Type Reps Mean Minimum. Maximum SE sD cv

0 Arificial Soi'S 5 36,878 13317 4899 6.1618 11778 37.36%

100 5 22.954 12.764 ar7.868 4,1506 9.281 40.236%

Average Root Wt (Dry, mg} Summary ) . :

Conc-% Control Type Reps  Meard Minimum Maximum SE sD cv

0 Atificial Sol'S 5 1.61720 0.64667 2.06331 0.25887 0.57819 35.75%

100 5 1.468240 1.04800 2.04600 0.16241 0.36217 24.83%

Avarage Tolal Wt (Wet, mg) Summary

Conc% Control Type Reps  Mean Minimum  Maximum SE ) cv

0 Atificial Soll’'S 5 66.484 26,150 82.77 10452 23370 35.15%

100 5 33.915 25.938 631 £.2258 14.148 35.44%

. | Average Total Wt (Dry, mg) Summary

Conc-% Control Type  Reps  Mean Minlmum Maximum SE $D cv

0 Adificial Soivs 5 6.57761 2.70335 8.32666 1.00853 225514 2%

100 5 437550 3.36399 5.96599 0.44024 0.98441 2250%

-54-
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Page3cf 3

‘ IS Test S Report Date: S 1908 011 AM
CETIS Test Summary Testlnk:  07-B369-5277/B154208psC

% Germination Detail '

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Artificial Se/S  0.60000  1.00000 1.00000 060000 - 1.00000

100 1.00000 1.00000 1.00000 1.00000 0.50000

Average Helght (mm) Detall

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S

0 Artificial Soil'S 61 844000 75.8000 807 [i4

100 50 35.6 64 - 49 548

Average Length (mm) Detail

Conc-% ControlTyps Repi Rep2 Rep3 Repd Rep$

Q Artificlal SolvS S0 117400 998000 867 102 .

100 514000 ° 392000 624000 53 62

Average AG Wt (Wst, mg) Detail

Conc-% Control Typa Rep $ Rep2 Rep 3 Rep d Rep 8

0 Adtificial Sol/S  12.8333 38.8260 31.748 3578 30.84

100 140380 13.174 25.2320. 14216 17.945 .

Average AG Wt (Dry, mg) Detall

Conc-% Control Type Rep 4 Rep2 Rep 3 Rep 4 Rep 3

1] Artificlal Soi/S  2.05668 6.05200 526000 626333 5.17000

100 258401 231799 392000 2.64800 2.09750

Average Root Wt (Wet, mg) Detall

Conc% Control Type Rep 4 Rep2 | Rep) Rep 4 Rep 5

0 Antificial Soi/S 133167 452540 303420 48.99 42.488

100 214260 127640 J7.868 19.062 23.8525

Average Root Wt. (Dry, mg) Detall

Conc-% Control Type Rep1 Rep 2 Rep3 Rep4 Rep S

0 Addificlal Sol/'S  0.64667 1.92800 152800 2.06331 1.92001

100 : 137800 1.04500 2.046500 - 1.38193 1.45999

Average Total Wt (Wet, mg) Detall '

Conc-% Control Type Rep 1 Rep2 Rep 3 Rep 4 Rep 3

0 Ardificial Sol/'S 26.1500 82.0800 63.0900 8277 73.3289

100 354640 25908 " 631 - 3778 41,7975

Avarage Total Wt (Dry, mg) Detall

Conc% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Arificial SowS 270335 7.98000 6.78801 8.32666 7.09000

100 3.96201 38399 596559 403000 4.55751

—_ 5 5 -—
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Comparisons: Page1of 9

IS A l ) . D -I - Rtport Dato: 19\’“!’“ &SSAM
CETIS Analysis Detai : Ansiysis:  08-9336-663/B154208psC
| Ptant Bloassay - Chronlc CH2M Hill

Endpoint Analysis Type Sample Link ControlLink  Date Anslyzed Version

% Garmination Comparison 07-8369-5277 (07-8369-5277 1906 B:36AM  CETISvi.12

Method At H Data Transform Zeta || NOEL LOEL ToxicUnits Chv PMSD

Equal Varance { Two-Sampie C>T  Anguiar (Correcisd) 100 »>100 1 NIA 22.99%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision{0.05)

Astificial ScivSedi 100 . +1.1138 1.85555 0.8512 0.22714 Non-Significant Effect

ANOVA Table

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

Betweesn 0.046277T 0.046278 1 124 0.29769 Non-Significant Effect

Emor 0.2984103 0.037301 8

Total 0.3445588 0.0835790 ]

m
ANOVA Assumptions :

Attribute Teat Statistic Critical P.Veilue Dacislon{0.01)

Varlances Variance Ratio F 557719 23,15450 0.12452 Equal Vadances

Distribution Shapiro-WikwW - 0.82019 0.02548 Nomal Distribution
m

Data Summary Original Data Transformed Data

ConcM Control Typa Count Mesn Minimum Maximum SD Mean Minimum Maximum SD

0 Ardificial Soi'S & - 0.84000 0.60000 1.00000 021909 1.16160 0.88608 1.34528 0.25152

100 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10718 1.34528 . 0.,10650

Graphics
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Comparisons: Page 2ol 9

. . Report Date; 19 Jul-06 8:38 AM

CETIS Analysis Detail Analysis:  05-5T47-9566/B1542050sC

Plant Bioassay - Chronic . CHZM Hilt I

Endpoint Analysis Type SampleLink ControlLink  Dats Analyzed Version

Average Height (mm) * Comparison - 07-8369-5277 O7-8369-5277 19Ju-08B:36AM  CETISV1.1.2

—

Method Alt H Data Transform Zeta || NOEL LOEL ToxicUnits ChV PMSD

Equal Variance t Two-Sample C>T Unlransfommed <100 100 . NA 13.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valus MSD Decision(0.05)

Artificial Sol’Sedf 100 - 431019 1.85955 0.0013 104838 Significant Effect

ANOVA Table

Source Sum of Squares  Mean Square DR F Statistic  P-Valus Dacision{0.05)

Between 1476.22% 1476.225 1 18.58 000258 Significant Effect

Emor 635.696 79.48201 8 ‘ )

Total 211192114 1555.6871 9 .

ANOVA Assumptions

Attribute ) Test Stallstic Criticat P-Vajue Decision(0.01)

Varfances Varance Ralio F 1.00378 2315450  0.99117 Equal Variances

Distihution Shapiro-Wik W 0.95429 0.71928 Normal Distribution
e e ————— = _ - ... . o

Data Summary Original Data Transformed Data

Cone-% Control Type Count Maean Minimum Maximum 8D Maan Minmum Maximum SD.

0 . Arificlal Sol’'$ 5 75.780 61 84.4 8.9226

100 5 51.48 9.8 64 B.9057 !

Graphics

Aversge Helght (mm)
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Comparisons: Paga1of 1

. o Report Date: 19 JuH06 8:11 AM
CETIS Analysis De_tall ' Analyslst  14-1673-3355/B154208p8C
Piant Bioassay - Chronic * . ] CH2M Hill
Endpolnt Analysis Type SamplaLink _ControlLink _ Date Analyzed  Version

Avetage Length (mm) Comparison 07-8365-5277 (07-8369-5277 19Ju-089:10AM  CETISV1N.2

Mathod At H Data Transform Zeota || NOEL
Equal Vardance t Two-Sample C>T Untransformed

LOEL . ToxicUnits  ChV
<100 100 NA 24.80%

Group Comparisons .
Control vs Conc% Statistic  Critical PValue MSD . Decislon(0.05)
Artficial Sol/Sedt 100 3.00253 1.85955 0.0074 22,6210 Significant Effect
———— e —— - _____ . eemre————— —— — ——— . e
ANOVA Table .
Source Sum of Squares Mean Square  DF F Statistic  P-Value Declision{d.05)
Betwesn 3538.161 3538.161 1 .56 0.01483 Significant Effect
Ermror 2950.648 359.856 8
Total 5497.80908 3008,1169 9
ANOVA Assumptions .
Altribute Test Statistic Critical P-Valuae Decinlon{0.09)
Variances © Varance Ratio F 7.20848 2315450  0.08182 Equal Varlances
Distribution Shapio-Witkk W 0.86813 0.20855 Normal Distribulion
—————— |
Data Summary ) Original Data Transformed Data
Conc-% Control Type Count  Mean Minimum  Maximum SD Mean  Minimum Maximum 8D
0 Atificial Soll’'S 5 91.22 50 1174 25.401
100 s 53.500 39.2 62.4 9.4942
e ——— - — —— ———— ——————————————— m
Graphics
150 30

Average Langth (mm)
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Comparisons; ' Pagadof 9

. . . Report Data: 19 Jul-08 8:38 AM
CETIS Analysis Detalil Analysls:  14-1079-1146/B1542080sC
Plant Bloassay « Chronic . . T CHXM Hig
Endpolnt Analysis Type SampleLink Control Link  Date Analyzed Verslon
Averags AG Wt (Wet, mg) Comparison 07-8369-5277 07-8360-5217 19 M08 8:36AM  CETISV1.1.2

Maethod Alt H Data Transform Zota || NOEL LOEL ToxicUnits ChV

Equal Variance t Two-Sample Cc>T Untransformed NA
=

Group Comparisons .

Control vs Conc% Statistic Critical P-Valum MS0 Dacision{0.05)

Adificial Soi/Sedi 100 259606 | 1.85055 0.0159 9.08585 Significant Effect

e e——
ANOVA Tabls

Source Sum of Squares . Mean .'o-quaro DF F Statistic P-Value Decision(0.05)
Between 402.2389 4022389 1 6.74 0.0318% Significant Effect
Ernor . 477.4698 50.68373 8
Total =~ 879.708771 461.92265 9 -
ANOVA Assumptions .
Attribute Test Statistic Critical PValue Decision{0.01) '
Variances Variance Ratio F 3.78474 23.15450 0.22556 Equal VarianCas
Distribution Shaplio-Wik W 0.85392 0.14468 Normal Distribution
— -
Data éuﬂmuy Original Data Transformed Data
Conc-% Control Typs  Count Msan Minimum  Maximum SD Mean Minimum  Maximum  SD
] Artificial So/3 3 29,605 12833 36.826 9717
100 5 16.921 13.174 25232 49947

m
Graphics

Average AGWE (Wet, mg)
Cantwred
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Comparisons: PageSof 9

. . . ) Report Date; 19 Jul-06 8:38 AM
CETIS Analysis Detail i 157306 83YB15420808C
|Ham3louny-6hrmic ’ . CH2ZM HiR I

Endpoint Analysis Typs Sampile Link ) Control Link  Date Analyzed Varsion

Average AGWI(Dry,mg) Comparison 07-8369-5277 (7-8369-5277 19 Jul06 B36AM  CETISvL.12 )
I
Method Alt H Data Transform Zeta | NOEL LOEL ToxicUnits ChV PMSD

Equal Varianca t Two-Sampla C>T Uniransformed ! <100 106 NIA 30.26%
—————————— — = =

Group Comparisons

Controf vs Conc% Statistic Critical PValue MSD Decislon(0.05)
Artificial Soil/Sedl 100 253545 1.85955 0.0175 1.50124 Significant Effect
————————————————————————————— -

ANOVA Table )

Source Sum of Squares - Mean Square DF F Statistic P<Valua Declslion{0.05)
Between ° 1047451 10.47451 1 643 0.03488 Significant Effect
Ermor 13.03508 1.620382 8

Total 23.5095625 12103883 9

e ——— . .-~ _

ANOVA Assumptions

Attribute Test Statistic Critical P-Value +  Deciston(0.01})
Variances Variance Ratio F T7.24704 2345450  0.08109 Equal Variances
Distibution Shapiro-Wik W ' 0.84625 0.05537 Normal Distribution
e e — —  meer————
Data Summary Original Data Transformed Data
Conc% Control Type Count  Mean Minimom Maximum SD Mean Minimum. Maximum SD
] Artificial Soll’S, 5 4.96040 2.05668 6.26333 1.68222
100 L] 281350 231789 3.92000 0.62860
—_— — —
Graphics
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Comparlsons: Page8of 9

. . Report Date: 19 Jul-06 B:38 AM

CETIS Analysis Detail _ Analysis:  14-6069-9442/B154208p5C
| Piant Blcassay « Chronic CHZM Hi

Endpoint ] Analysis Type Sample Link Control Link  Date Analyzed Version

Average Rool Wt. (Wet, mg) Comparison . 07-8369-6277 07-8369-5277 19 I-06 8:35AM  CETISv1.1.2

-{ Method Alt H Data Transform Zsta || NOEL LOEL Toxic Units Chv PMSD

Equal Variance t Two-Sampia C>T Untransformed <100 100 . NA 37.46%
pr— .

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Decision(0.05)

Artficial Sol'Sedt 100 1.86880 1.85055 0.0493 13.8149 ~  Significant Effect

S el e e
ANOVA Table .

Source Sumof Sqguares Meen Squars DF F Statistic  P-Value Decision{0.05)
Beiween 481.8888 481.8888 1 A9 0.09359 Non-Significant Effect
Emor - 1103.85 137.9813 a
Total . 1563.73911¢ €10.87008 9 .
———— w
ANOVA Assumptions
Altribute Test Statlstic Critlcal P-Value Decision{0.01)
Varances ' Varance Ratio F 220379 23.15450 0.46281 Equal Variances
Distribution Shopiro-Wilk W 0.94621 0.62354 Noma! Distribulion
-
Data Summary Original Data Transtormed Data
Cone-*% Control Type Count  Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Astificlal SclfS 5 36.878 13317 46.99 13.778

100 L} 22.994 12784 37.868 8.281

Graphics

Avarags Root W, {Waet, mg)
Centered
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Comparisons: Page7of B

. ‘ : Report Date: 19 Jul-06 8:36 AM
- CETIS Analysis Detail . Analysis;  01-4665-3750/B154208psC
I Plant Bloassay » Chronlc ) CH2M HID) l
Endpolnt Analysis Type SamplaLink ControlLink Date Analyzed Verslon
Average Root WL (Dry, mg) Comparison 07-8369-5277 07-8369-5277 19Jul-06 B:38AM  CETISv112

_— o -
Method Alt H Data Transform Zota | NOEL LOEL ToxicUnits ChV PKSD
Equal Varance t Two-Sample C>T Untransformed 100 >100 1 NA IB%

Group Comparisons

Control ve Conc-% Statistic  Critical’ P-Value  MSD Decislon{0.05) i
Artificial Soi/Sedl 100 0.50897 1.85855  0.3129 0.56781 Non-Significant Effect

ANOVA Table

Source SumofSquares MeanS8Square DOF  FSwtistic  PValue Decision(0.05)

Between 00599087 -  0.05001 1 028 0.62563 Non-Significant Effect

Error 1.864768 0.233096 _ 8

Total 1.02467780 . 0.2930057 )

w
ANOVA Assumptions

Attribute Test Statistic . Critical P-Value Deciston(0.01)
Variances Variance Ratio F 2.53483 23.15450 0.38967 Equal Varlances
Distribution Shapiro-Wilk W : 0.82278 0.38072 Normal Distribution

Data Summary Original Data Transformed Dats
Conc-% Control Type Count  Mean Minimum Maximum SD Mean Minlmum  Madmom  §D
0 Artificial Sol’'S & 161720 0.64657 206331 0.57818
100 5 1.46240 1.04600 2.04500 0.38317
—_—————————— __ _ . . ____ - - _____ _ _________________ —
Graphics
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" CETIS Analysis Detail

Comparisons: PageBol 9
Report Date: 19 Jul-06 8:36 AM
Analysls: 08-4711-3313/B154208psC

I Plant Bloassay = Chronic

—————

CHZM Hil I

—_——

Average Total Wt (Wat, mg)

Endpoint Analysis Type SampleLink ControlLink Date Analyzed Varsion
Average Tolal Wt (Wel, mg) Comparison 07-8365-5277 07-8369-5277 19Ju-06 838AM  CETISv1,12
Method At H Data Transform Zota § NOEL LOEL ToxicUnits ChV PMSD
Equal Variance { Two-Sample c>T Untransformed <100 100 N/A 34.17%
Group Comparisons
Control vs Conc-% Statistic Critical PValue MSD Decision{0.05)
Adlificial SoitSedi 100 2174717 185855 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 1 473" 0.08137 Non-Significant Effect
Error 2085.025 3731281 -] )
Total 4749.68494 2137.7679 9
ANOVA Assumptions
Attribute Test Statistic Critical P-Value - Decision{0.01)
Vardances Variancg Ratio F 2.72988 23,15450  0.35420 Equal Variances
Distribufion Shaplro-Wilkk W 0.92551 0.40519 Notmal Distribution
Dala Summary Original Data Transformed Data
Conc-% Control Type Count ‘Mean Minimum Maximum SD Mean Minimum Maximum SD
0 . Addificial Soi'S 5 66.484 28,15 8277 23.370
100 -] 39.915 25938 531 145
e ——————— e —————— —  — e ——— —
Graphics .

Conc-%

19

000-092-101-1

CETIS™ vi.1.2revl
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Comparisons; Page9of 9

. . ReportDate:  °  19.Jul-08 B:38 AM
CETIS Analysis Detail Analysis:  03-15724544/8154208psC
Plant Bioassay - Chronic: _ - CHZMHHl
Endpoint Analysis Type SampleLink _ Control Link Date Analyzed __ Varsion '
Average Total Wi (Dry, mg) Comparison 07-0360.5277 O7-8360-6277 19 Jul08 &:36 AM _ CETISVIALZ

t a

Method  ~ At H  Dala Transform Zets | NOEL LOEL ToxicUnits Chv PMSD
Equal Varianca t Two-Sample I <100 _100

Group Comparisons

Control " ve Cone% Statistic Critical P-Value MSD Decision(0.05)

Artificial SoivSedt 100 200077 185855 0.0402 204630 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistlc  P-Value Decision(0.05) .

Belween 1211875 1211875 1 4.00 0.08042 Non-Significant Effect

Emor _24.21888 2.02738 8

Total 38.3376379 15146115 9 :
—_— -
ANOVA Assumptions ,

Attribute Test Statistic Critlcal - P-Value Dacislon{0.01)

Variances Vatlanca Ratio F 524797 23.15450 013730 Equal Variances

Distribution Shapiro-Wilkk W 0.6653r 0.08825 Normal Distribution

Dala Summary Original Data Transformed Data
Conc-% Control Typse Count  Maan . Minimum Maximum 5D Mean Minimum Maximum SD
0 Artificial Soil’'s & 8.57761 2.70335 8.32066 2.25514 .

100 5 437590 3.38399 5.98599 0.98441

Graphics

1.0

Aversge Total Wt (Dvy, mp)
-]
¥
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Pagetof 3

. Report Date: 19.Jul-06 314 AM

CETIS Test Summary : Test Link: 16-9232-9707/B156601psA
Plant Bicassay - Chronic CH2M Hill I
Test No: 09-4816-5998 Test Type: Piant Chronic | Duration; N/A

Start Date; 05 Apr-06 Profocol: ASTM E1863-02 (2002) . Species: Poa sandbergl

Ending Date: Dil Water: Source;

Setup Data: 05 Apr086 Brine;

Commants: recalculated Height and Langth data July 19, 2006

Sample No:  07-8112-4502 Code: B15686~01 Cllent:

Sample Dats: 22 Mar-06 Material: Sod Project:

Recealve Dale: Source: Hanford

Sampie Age: 14d Oh Statlon:

Comments: J11JBS

Comparison Summary

Analysis Endpoint NOEL LOEL Chy PMSD Method

18-1051-4761 % Germination 100 > 100 NA . 27.93% Wilcoxon Rank Sum Two-Sampig
08-1223-6020 Average Height (mm) <100 100 N/A 11.59% Equal Variance t Two-Sample
03-4648-6761 Average Length {mm) <100 100 N/A 24.00% Equal Variancs t Two-Sample
03-8041-1052 Average AGWL (Wet,t mg) 100 >100 NA 34.28% Equal Varance t Two-Sample
02-2888-7817 Average AG Wi (Dry, mg} 100 >100 N/A 28.98% Equal Vadance t Two-Sample
09-6062-0345 Averape RoolWt (Wet,tmg 100 > 100 N/A 40.92% Equal Vardanca { Two-Sampie
10-4590-5559 Average Root Wt (Dry, mg) 100 > 100 N/A 35.48% Equal Vardance t Two-Sample
02-5988-7407 Average Tolal Wt (Wet,mg 100 > 100 NA 30.99% Fqual Varanca t Two-Sample
12-1118-5198 Average Total Wi (Ory, mg) 100 > 100 NA 29.78% Equal Vatance { Two-Sampie

-66—
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Report Date:

Pags2of 3

19 Jul-06 %:14 AM

CETIS Test Summary Tost Link: 16-9232.6707/8156601psA
% Germination Summary .

Conc-% Control Type Reps  Mean Minkmum Maximum SE sD cv )

0 Artificial Soi/'S § 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%

Averape Helght (mm) Summary

Conc%  Control Typs Reps Mean Minimum  Maximum SE sD oV

0 Astificial SolvS 3 75.780 61 84.400 3.9903 8.9226 1.77%

100 5 56.780 43 83400 25303 5.8579 0.06%

Average Length (mm) Summary

Conc-% Control Type Reps  Mean Minimum Madmum SE SD cv

0 Artificial Soi'S 5 .22 50 117.40 114 2549 271.94%

100 ) 5 54.94 48200 65.2 2.9441 6.5832 11.98%

Average AG Wt (Wet, mg) Summary

Conc-% Control Typs Reps Mean Minimum Maximum SE sD cv

1] Arificial SolUS 5§ 29.605 12833 a6.828 4.3458 9.717 3z2.82%

100 5 27.831 20.878 40.21 3.3027 7.385 26.54%

Avernge AG Wt (Dry, mg) Summary )

Conc-% Control Type Reps Mean Minimum Maximum SE sD cv

0 Artificlat Solt’S 5 4.96040 2.05668 826333 0.75679 1.69222 3H.11%

100 5 3.67426 3.27800 4,15801% 0.15787 0.35255 8.60% -

Average Root WL (Wet, mg) Summary

Conc-% Control Typs Reps  Mean Minimum Madmum SE sD v

0 Artificial Soivs 5 38.878 13.317 46.89 6.1616 13778 37.36%

100 5 33714 15.53 47.044 52816 11.810 35.03%

Average Root WL (Dry, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD cv

0 Adtificial SoillS 5 161720 0.64687 2.06331 0.25857 0.57819 3[.75%

100 5 185148 1.53000 227400 0.18541 0.37657 20.34%

Averape Total Wt (Wet, mg) Summary .

Conc% Control Type  Reps  Mean Minimum  Maximum SE SD v

9 Artificial Sol/'S 5 66.484 28,150 s2.1r 10452 23370 35.15%

100 L] 61.543 51.844 7145 36797 8.2281 13.37%

Average Total Wt (Dry, mg)} Summary

Conc-% Control Typa Reps Mean Minimum Maximum SE sD cv

4] Adtificial Soil’'S '8 B.57761 270335 8.32668 1.00853 225514 3429%

100 5 5.52573 431399 840199 0.30399 0.67973 12.30%
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Report Date;

Pagadof 3

19 Jul-06 9:14 AM

CETIS Test Summary Testlink:  16-0232-0707/B156601psA
% Germination Detall

Conc-% ControlType Rep1  Rep2 RepS Repd  Rep5

0 Astficial Soi/S  0,60000°  1.00000 1.00000 0.80000 1.00000

100 1.00000 0.80000 1.00000 1.00000 1.00000 .

Averags Height (mm) Detall _

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Arntifidal Soil's 61 844000 758000 B80.7 7

100 ) 59 557000 624000 48 57.8

Average Langth (mm} Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

Q Artificial Soivs 50 117400 89.8000 88.7 1022

100 482000 503 85.2 56 55

Average AG Wt (Wet, mg) Detall )

Conc-% Control Typs Rep1 Rep2 Rep 3 Rep 4 Rep S

0 Artificiel SolVS 12,8333 36.8260 J1.748 35.78 3084 .

100 24406 402t 25.84 20.8780 28.0200

Average AG Wt (Dry, mg) Delall

Conc-% Control Typs Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Antificlal SoifS  2.05668 6.05200 5.26000 6.2831) 5.77000

100 379600 338332 4.15801 327800 3.755090

Average Root Wt. (Wet, mg) Detail

Conec-% Control Typa Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Artificial Sol'S 133167 452540 383420 4859 42.488

100 47.044 15.53 3533 30.768 39.9000

Average Root Wt. (Dry, mg) Detall

Conc-% Control Type Rep1 Rep2  RepS Rep4  Rep5

0 . Artifidal Sol’S 0.64667  1.92800 1.52800 206331 1.92001

100 227400 1.67334 224399 1.53500 1.53000

Average Total Wt (Wet, mg) Detall

ConcY% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S

0 Asrtifcial Sol'S 26,1500 B2.0800 68.0900 8277 73,328 -

100 71.45 55.74 60.97 51.644  67.92

| Average Total Wt (Dry, mg) Detall

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S

0 Adificial Sol'S 2.70335 7.88000 6.78801 8.3266856 7.09000

100 8.06999 S5.05664 640199 4.81389 5.2860%
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Comparisons: Paget1ol 9

. il T Report Date: 18 Juh-08 8:40 AM

CETIS AnalySls Detai _ Analysis:  18-1051-4761/B156601psA
| Plant Bicassay - Chronic CH2M Hill I

Endpoint Analysis Type SampleLink Controf Link  Date Analyzed Version

% Germination Comparison 16-9232-9707 16-9232-9707 19Jul06 8:39 AM  CETISV1.1.2

Method Alt H Data Transform Zota J NOEL LOEL  Toxic Units ChV PMSD

ilcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A - 21.93%

Group Comparisons

Control ve Conc-% Statistic Critical P-Value Ties Decision{0.0%)

Artificlal SowSed! 100 30 0.6548 3 Non-Significant Effect
e - —— ———— —————— = |

ANOVA Table

Sourte Sum of Squares Mean Square DF F Statistic  P-Value Decision{0.05)

Between 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect

Errot 0.4217399 0.052717 8

Total 0.44282693 0.0738045 9

e e —— . __ . ... _—___ . _ ___ ]

ANOVA Assumptions .
Astribute Test . N Statistic Critical P-Valve Deacislon(0.01)

Varlances Variance Ralic F 1.50000 2315450  0.70400 Equal Variances
Distribufon Shapiro-Wilk W 0.75864 ’ 0.00455 Non-normal Distribution
—_— - ——
Data Summary Original Data Transformaed Data
Conc-% Controi Type Count Mean Minimum Maximem SD Mean Minimum Maximum SD.
0 Adtificial Soll’'S & 0.84000 0.60000 1.0C000 0.21909 $.00000 2.00000 7.00000 273881
100 5 0.92000 0.60000 1.00000 0.17889 £.00000 2.00000 7.00000 - 223607
—_— e ———— ———— e ————
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Contparisons: Page2of 9

An a] . D .l - Report Date: 18 Jui-06 8.40 AM
CETIS ysis Detat Analysis:  09-1223-6020/B156601psA
) I Plant Bloassay - Chronlc . CHZM Hil)

Endpoint Analysis Type SampleLink ConwolLink Date Analyzed  Version

Average Helght (mm) Comparison 16-9232-9707 16-623289707 19 -068:39AM  CETISvi2

L - -
Method ) ARl H  Data Transform Zota [|[NOEL. LOEL ToxicUnits ChV PMSD
Equal Variancet Two-Sampie =G>T Untransformed <100 100 NA 1159%

Group Comparisons )

Controt vs Conc-% Statistic Critical - P-Value MSD Declaian{l.05)

Artificlal SolvSedl 100 402124 1.85955 0.0019 8.78620 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistlc  P-Vaiue Decision{0.05)

Botween 902.5 902.5 1 16.17 0.00383 Significant Effect

Emor 448496 55.812 8

Total 1348.55600 958.31200 9

ANOVA Assumptions .

Attribute Tast Sintistic Critical P-Value Decision(0.01)

Varlances Variance Ratio F 248694 2315450  0.39912 Equal Varlances

Distribution Shapiro-Wilk W 0.90083 0.22372 Normal Distribution
—_————— —  —  ——— — — —— -~ ——  — — — ——  ——— —
Data Summary Original Data Transformed Data '
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxinum SD

0 Astificial Sol/'S 5 75.780 61 844 8.9226

100 5 56.780 48 834 5.6579

) .
Graphics

Average Halght (mm)
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000-092-101-1 CETIS™ v1.1.2revl Analyst__B— Approval;




L)

Comparisons: ' Pagetof 1

. . Report Date; 19 Jul-08 9:14 AM
CETIS Analysis Detail Ansiysis;  03-4648-6761/B156601psA
| Piant Bloassay - Chronle ) . . CH2M Hill I
#—ﬁ.
Endpoint Anslysis Type SampleLink ControlLink  Date Analyzed Version
Average Length (mm) Comparison 169232.9707 1662320707 19Jul-08 ::13AM  CETISV1.1.2

Method At H Data Transform
Equal Varianca t Two-Sampie cC>T Untransformed

Zata || NOEL LOEL  Toxic Units  ChV
<100 100 - N/A 24.00%

Group Comparisons .
Control va Cont-% Statistle Critical P-Value MSD Decision(0.05)
Artificlal SoiiSedl 100 3.05142 1.85958 0.0075 21.8939 . Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statlstic  P-Valus Declsion(0.05)
Between 3290.596 3290,598 1 9.50 0.01508 Significant Effect
Ermor 2772.44 348,555 8
Totad 6063.03589 3637.1500 )
— — . ————
ANOVA Assumptiona
Aftribute Teot Statistic Critical P-Value Decision{0.01)
Vatriances Variance Ratio F 14.99313 23.15450  0.02z48 Equal Variances

Distribution Shapiro-Wilk W 0.87609 0.12406 Normal Distribution

Dats Summary Original Data Transformed Data

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

0 Artifidal So#/8 5 8122 50 117.4 25491 .

100 5 54.94 43.2 65.2 65832 : :
ﬁm
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Comparisons: - Pagedof 9

v . Report Date? 19 Jul-08 8:40 AM

CETIS Analysis.Detail Analysis:  03.8041-1052/B156601psA

Plant Blocassay - Chronlc CH2M Hill I

Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version

Average AG Wt (Wet, mg) Comparison 16-9232-9707 16-8232-9707 19 Jul-06 839AM  CETISv1,12

L —_ _

Methed Alt H Data Transform Zeota || NOEL LOEL ToxicUnits Chv PMSD

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 34.28%
— L —

Group Comparisons

Control vs Conc-% Statistic Critical P-Valus MSD Decision{0.05)

Artificial SolfSedt 100 0.32514 1.85055 03787 ° 10,1497 Non-Significant Effect
e e e — — —_— - ]

ANCVA Table

Source Sum of Squares Mean Square DF F Statistic  P-Vaiue Declsion{0.05)

Between 7.873582 71.873582 1 0.11 0.75342 Nonr-Significant Effect

Emror $95.8268 74.47873 8

Total 603.703416 82352311 9

_ w

ANOVA Assumptions

Attribute Tesl Statistic Critical PValue Declsion{0.01)

Variances Varance Ratio F 1.73128 2315450  0.60758 Equal Variances

Distribufion Shapiro-Wilk W 0.96823 0.87296 Nomal Diskibution
e —

Data Summary Original Data Transformed Data

Conc-% Control Typs  Count  Mean Minlmum Maximwum SD Mean Minimum Maximum SD

0 Artificial Soil’S 5 20.605 12.833 36.826 R.717

100 5 27,831 20.878 40.21 7.383

Graphics

Average AG WE (Wet, mg)
AT 7
Canterad

L

o5 15 1§ 20

Conc-%e Rankits

-72-

000-092-101-1 CETIS™ v1.1.2rev} Analyst:__ & Approval;



Comparisons:

Page 5of 9
CETIS Analysis Detail 2288578115500 e
| Prant Bicassay - Chwonic _ cHoM Hm_]
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Varsion
Average AG Wt (Dry, mg) Comparigon 16-8232-9707  16-8232-.9707 19 Ju-06 830 AM  CETISv1.1.2
Method Alt H

Equal Variance t Two-Sample C>T

Group Comparisons

Data Transform Zeta “ NOEL LOEL  ToxicUnits ChV PMSD

>100 1 . VA

Control vs Conc-% Statistic Critical P-Valus MSD Decision{0.05)

Artificial Soil'Sedi 100 1.66375 1.85955 0.0674 14373 Non-Significant Effect

ANOVA Table

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

Between 4.135385 4,135365 1 77 0.13473 Non-Significant Effect

Error 11.95168 1.483957 8 :

Total 16.0870247 5.6203229 9
W
ANOVA Assumptions

Atiribute Tast Statistic Critical P-Value Decialon(0.01)

Variances Varianca Ratio F 23.0390% 23.15450  0.01009 Equal Variances

Distributfon Shaplro-Wilk W 0.80366 0.01608 Normal Diskribulion

Sl —— s - o —
Data Summary Original Data Transformed Data

Conc-% ‘Controd Type Count  Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Artificlal Sol’'S 5§ ,4.95040 2.05668 6.26333 1.68222 -

100 5 3.67428 3.27800 415801 0.25253

e e —— e  —  ————— —  —— ——— —

Graphics

Average AG Wt (Dry, tag)
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. c°mpa.rlsons: PageBof 9
. : : 19 Juk06 £:40 AM
CETIS Analysis Detail m&m 09-6062-0345/B156601psA

| Plant Bicassay - Chronlc . CHZM Hill I
Endpoint Analyzis Type SampleLink ControfLink Date Analyzsd Version

Average Root WL (Wet, mg) Comparison 16-9232-970T  16-9232-9707 19.068:33AM  CETISv1.1.2
Method At H Data Transform - Zots § NOEL LOEL Toxic Units ChV PMSD
Equal Varianca t Two-Sampie C>T Untransformed 100 >100 1 NA 40.92%
Group Comparisons _

Control vs Conc% Statistic Critical P-Value MSD Decislon{0,05)

Arifictal SciiSedl 100 0.38989 1.85955 03534 15.0911 Non-Significant Effect

e e ——— - ——

ANOVA Table

Source Sum of Squares ~ Mean Square DF F Statistic P-Value Decision{(0.05)

Betweon 250295 25.0295 1 0.15 0.70679 Non-Significant Effect

Error 1317.221 164.6527 8 -

Total 134225081 189.68216 9

L e e . ____

ANOVA Aasumptions

Attribute Test Statistic Critical P-Value Decislon{0.01)

Varlances Varlance Ratio F 1.36097 23,15450 0.77245 Equal Variancas

Distribubian Shaplro-Wilk W 0.87173 0.10478 Normal Distribution
————————— e - - —— ——— —— o _ - — - e
Data Summary : Originat Data Transformed Data

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

0 Artificlal SoWS 5 35.878 13317 46.89 13.778 )

100 5 33.714 18.53 47.044 11810

— e O O @
Graphics

. A cmcmann

Arverage Root WL (Wet, mp)
Contered
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Comparisons: Paga7ol &

v . Report Date: 19 Jul-06 8:40 AM
CETIS Analysis Detail Aoalysis:  104550.55548156601psA
l Plant Bioassay - Chronic ) CHZM Hill I
Endpalnt Analysis Type Sampie Lisk Control Link  Date Analyzed Version
Average Root Wt (Dry, mg) Comparison . 1682329707 1662328707 19 Jul-06 B39 AM  CETISV1.1.2
Method ANt H Data Transform Zeta § NOEL LOEL  Toxic Unlis ChV PMSD
Equal Vadancet Two-Sample * C>T Unlransfonmed 100 >100 1 N/A 35.48%
Group Comparisons
Control vs Conc-% Statistic Critlcal P-Value MSD Declision(D.0%)
Artificial Soll/Sedi 100 -0.7502 1.85955 0.7852 0.57382 Non-Significant
ANOVA Table . ]
Source SumofSgquares MeanSquare DF °  FStalistic PValue Decislon(0.05)
Between 01372013 0.137201 T 0.58 0.46052 Non-Significant Effect
Error 1.904404 0.238051 3 .
Total 2.04160514 0.3752518 9
ANOVA Assumptions .
Attribute Test Statistic Critical PValue Decislon{0.01)
Varlances Varianca Ratio F 2.35752 2215450  0.42657 Equal Variances
Distribution . Shapiro-Wilk W 0.86708 0.08240 Normal Gistribution
— T S
Data Summary Original Data Transformed -Data
Conc-% Control Typs Count Mean Minlmum Maxdmum SD Wean Minimum Maximum SD .
[+} Artificial Sol'S & 1.61720 0.64667 2.08331 0.57819
100 5 1.85148 1.53000 227400 037657
— —— —  — — ———— —— -~ - —— — ——{
Graphics ' .
B bbby - AT
‘i-‘ 0¥
g‘ 0.9
g
¥ o 5
0.5
g o
& 0
0
0.1-
00 T ]
0 100
Conc-%%

=-75=
000-092-10%-1 CETIS™ v1.1.2rev) Analyst___ = Approval_____



Comparisons: Paga 8ol 9
. . Report Date: 19 Jul-08 8:40 AM
CETIS Analysns Detail Analysis:  02-59B6-7407/9156601psA
. l Plant Bloassay - Chwonic . . ‘ CH2M Hill l
Endpoint Analysis Type Sampie Link  ControlLink  Date Analyzed Version
Average Total Wt (Wet, mg) Comparison 16-9232-9707 16-9232.9707 19Jul-06 B:39 AM  CETISV11.2
Method Alt H Data Transform Zota K NOEL LOEL Toxic Units Ch¥' PMSD
Equal Varance t Two-Sample C>T Untransformed 100 >100 1 . NiA 30.99%
Group Comparisons .
Control ~ vs Conc-% Statistic  Critical P-Valus  MSD Decision{0.05)
Arfificial Sol/Sedi 100 0.44572 1.85855 033338 20.6048 Non-Significant Effect
ANOVA Table
Source Sum of Squares  Mean Square DF F Statistic P-Value " Decislon{0.05)
Between 60.97949 60.97949 1 0.20 0.66761 Non-Significan? Effect
Emor 2455.527 306.5400 8
Total 2516.50683 . 367.92041 9
ANOVA Assumptions
Attribate Tost Statistic Critical P-Value Declsion(0.01)
Variances Varlance Ratio F 8.06740 2315450 0.06751 Equal Variahces
Distibution Shapiro-Wilk W 083722 0.04C87 Norrnal Distribution
L .~ e __ |
Dala Summary Original Data Transformed Data
Cone-% Control Typs  Count  Mean Minimum  Maximum SD Mean Minimum Madmum SD
0 Artificial SowS & €6.484 26.15 8277 23,3710
100 5 61.545 51.644 7145 82281 :
_——  —  —————_  ———_ ——  — = . __ |
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Comparisons: Page Gof 9
. M . Raport Date; 19 Jul-06 8:40 AM
CETIS Analysis Detalil . Analysis:  121118-5156/B156601psA
l Plant Bioassay = Chronic ' . ' CH2M Hilt I .
Endpoint Anatysis Type Sample Link Control Link  Date Analyzed Version
Average Total Wt (Dry, mg) Comparison 16-9232-0707 18.9232.9707 19Jul-06 B3 AM  CETISVIA2
| Method At H  Data Transform Zota ||NOEL LOEL  TYoxicUnits  ChV PMSD
Equal Varance t Two-Sample C>T  Unbansfonned 100 >100 1 NiA 29.78%
Group Comparisons ‘
Contro} vs Conc% Statistic  Critical  PValue  MSD Decision{0.05)
Arlificial Scil/Sed 100 0.98861 1.85955 0.1736 1.95875% Non-Significant Eftect
ANOVA Tabie
Source Sum of Squares Mean Square DF F Statistic  P-Value * Decision(0.05)
Between 2.?861 33 2.756133 1 1.00 0.34723 Non-Significant Effect
Error 2219074 27713843 8
Total 24.95687T31 5.5399754 8
me
ANQVA Assumptions ’
Attribute Tost Statistic .  Critical P-Value Decision{0.01)
Variances Variance Ratic F 11.00708 2315450 0.03931 Equal Variances
Distribution Shapiro-Wikk W 0.84038 0.04459 - Normat Distribution
w
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Mintnum Maximum SO
] Artificlal SoWS 5 8.57761 270335 8.32668 225514
100 5 5.52573 481399 6.40199 0.67973 .
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Page1of 3

Report Date: 19 Jul-08 9:17 AM
CETIS Test Summary TostLink:  15-6440-0696/8156602psB
Plant Bioassay - Chronlc CH2ZM Hill l
TestNo:  09-7104-T132 Test Type: Plant Chronic Duration: NA .
Start Date: 05 Apr06 . Protocol: ASTM E1963-02 {2002) Specles: Poasandbergl
Ending Date: Dil Water: Source:
Setup Date: 05 Apr-08 Brine:
Comments: recalculated Height and Length data July 19, 2008 -
—_—— e  — =3
Sample No:  08-7557-8523 Code: B1566-02 Client:
Sample Date: 27 Mar-08 Material: Sol Project:
Reoceive Date: Source: Hanford
Sample Age: S 0Oh Station:
Comments: J11JB7
Comparison Summary
Analysis Endpoint ) NOEL LOEL Chv PM3D Method
07-0787-0776 % Germination 100 >100 NA 20.96% Equal Varance t Two-Sample
15-0257-2988  Average Height {(mrm) ‘€100 100 N/A 15.82% Equal Varianca t Two-Sample
16-0101-1554 Average Lenglh {mm) <100 100 N/A 24.5T% Equal Varlance t Two-Sample -
04-2251-3543 Awverage AGWL (Wet,mg) <100 100 NA 32.62% Equal Variance t Two-Sampie
10-2274-8929 Average AGWL (Dry, mg) <100 1083 N/A 33.96% - Equal Variance t Two-Sampile
00-95088-8642 Average Root Wt (Wel,mg 100 >100 NA 41.70% Equal Variance t Two-Sampia
09-9206-1899 Average Root WL {Dry, mg) 100 >100 N/A 39,19% Equal Vadanoe t Two-Sample
12-3314-0779 Average Total Wt (Wet, mg 100 >100 N/A 37.41% Equal Vasiance t Two-Sample
07-5363-6775 Average Total Wt (Dry, mg) 100 >100 - N/A 34.99% Equal Variance t Two-Sample
) =-79-.
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Page2of 3 |

" Report Date: 19 Jul-08 8:17 AM
CETIS Test Summary Testlinks  15-6440-9806/B156602psB
% Germination Summary
Conc-% Control Type Reps  Mean Minimum Maximum SE SD cv
0 Artificial SoWS § 0.84000 0.80000 1.00000 0.06798 021909 28.08%
100 5 4.00000 1.00000 1.00000 0.00000 0.00000 0.00%
Average Height {mm) Summary
Conc-% Conrol Type Reps Mean Minimum Maximum S8SE 8D cv
0 Artificlal Sol'S 5 75.780 €1 84.400 3.9903 8.6226 11.77%
100 5 53.880 ar.400 65 " 5.0823 11.32 21.01%
Average Length (mm) Summary
Conc-% Control Type Reps Mean Minimum Maximum SE 8D cv
0 Atificlal Sol'S 8 .22 50 117.40 11.4 25491 27.94%
100 5 60.600 43 658 a9192 8.7638 14.468%
Average AG Wt (Wet, mg) Summary
Conc-% ControlTyps Reps  Mean Minlmum Maxdmum SE S0 cv :
0 Artificial SoWS 5 29.605 12.833 36.829 - 4.3458 o717 32.82%
100 ) 5 18.574 8.6680 24 888 28451 6.3618 A4 25%
Average AG Wt (Dry, mg) Summary )
Conc-% Control Type Reps  Mean Miiimum ~ Maximum SE sD cv
[+] Artificial Soll/S § 4.96040 2.05668 826323 0.75679 1.69222 M11%
100 5 3.08959 1.35000 401200 049767 -  1.11283 38.25%
Average Root Wt {Wet, mg) Summary
Conc-% Control Type Reps  Mean Minimum Maxlmum SEB 8D cv
1] Artificial SolVS 8 368.878 13.317 46.99 6.1618 13.778 37.36%
100 5 28.494 10.788 41.768 55165 12,335 43.29%
Average Root Wt. (Dry, mg) Summary
Conc% ControlTyps Reps Mean Minimom Maxdmum SE SD cv
0 Atificial SoWS 5 1.61720 0.64667 2.06331 0.25857 0.57819 I5.75%
100 5 1.36680 0.65400 1.88400 022198 049637 36.32%
Average Total Wt (Wet, mg) Summary
Conc-% Control Type Reps  Msean Minimum Maximum SE SD cv
] Artificial Soi'S 5 66.484 28.150 B277 10.452 23.370 35.15%
100 -] 47.067 19.454 668.456 83444 18.659 39.64%
Average Total wt {Dry, mg) Summary
Conc%, Control Type Reps  Mean Minimum Maximum SE SO cv
0 Artificial Sci'S 8 8.57761 2.70335% 8.32666°  1.00853 225514 34.29%
100 5 4.43639 2.00400 5.82599 0.71726 1.60385 28.15%-
-80-
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Pagelof 3

" Regort Date: 19 Jul-08 17 AM
CETIS Test Summary Testlink:  15-6440-9896/815660208B
% Germination Detall ;
Conc-% Control Type Rep 1 Rep2 Rep 3 Rep d Rep 5
0 Artificial Soi/S  0.60000 1.00000 1.00000 0.60000 1.00000
100 1.00000 100000 1.00000 1.00000 1.00000
Average Helght (mm) Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 3
0 Arificial Sol's 61 844000 758000 807 77
100 65 488 374000 634000 548
Average l.angm‘(mm) Detall :
Conc-%e Control Type  Rep1 Rep 2 Rep 3 Rop 4 Rep 8
o T Arificlal Soi/'S 50 117,400 59.8000 88.7 102.2
100 64.8000 632000 45 858 64.4000
Average AG Wt (Wet, mg) Detall .
Cont-% Control Type Rep1 Rep 2 Rep 3 Rep4 Rep5 '
0 Artificial Soli/S 12.8333 38.8260 J1.748 3578 30.64
100 22464 18.158 8.66602 24.688 208920
Average AG Wt (Dry, mg) Detail
Conc% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §
0 Arificlal Solis 2.05868 6.05200 526000 626333 5.17000
100 194199 260758 135000 4.01200 343600
Averags Root Wt. (Wet, mg) Detail ’
Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §
0 Artificial Sol’S 13,3167 452540 36,3420 46.99 42438
100 -366960 218880 10783 41,768  31.2280
Avsrage Root WL, (Dry, mg) Detall
Conc-% Conlrol Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep S
[t} Artificial Soi'S  0.64667  1.92800 1.52800 2.0633t  1.92001
100 1.88400 1.09600 0.65400 1.71789 1.48201
Average Total Wt (Wet, mg) Detall
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 Artificial Soil’S  26.1500. 820800 68.0900 B82.77 73.328
100 59.1G 38,048 194540 66.456 5222
Averaga Total Wt (Dry, mg) Detall
Conc-% Control Type Rep 1 Rep 2 Rep} Rep 4 Rap 5
0 Artificial Sol’'S 2470335 7.98000 6.78801 8326868 7.09000
100 582589 370308 200400 573000 4.91799
- 8 1 -
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Comparisons; Paga1of 9

* . ' Report Date; 18 Jul-08 8:43 AM
CETIS AnaWSIS Detail . Analysis;  07-0787-0776/B$56602psB
Plant Bloassay - Chronlc ) CH2M Hill
Endpoint Analysis Type SampleLink ControlLink  Date Analyzed Version
% Germinalion Comparison 15-6440-9806 15-5440-9806 19.Jul-08 843 AM  CETISvL.1.2
Moth;d Alt H Dala Transform Zeta J NOEL LOEL Toxic Units ChV
Equal Varfanca t Two-Sample c>T Angutar (Corrected) 1 NA
Group Comparisons
Control vs Conc-% Statistic Critical P-Valus MSD Decision(0.05)
Adificial SoiySedi 100 «1.633 185058 0.9204 020017 Non-Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Stalistic P-Value Declsion{0.05)
Between 0.084343 0.084348 1 2,67 0.14111 Non-Significant Effect
Errer 0.2530439 0.031630 8.
Total 033739184 0.1159785 .9 '
— — e |
m e .
ANOVA Assumptions
Attribute Test Statistic Critical Palue Declslon(0.01)
Variancas Modified Levene 4.80000 1125862 0.05554 Equal Varlances
Distribution Shaplro-Witk W 0.81415 0.02153 Normal Distibution
—— — ——— ——
Data Summary Origina! Data . Transformed Data
Conc-% Control Typs Count  Mean - Minimum __ Maximum  SD Mean Mnimum _ Maximum SD
0 Artificlal Sol'S & 0.84000 0.60000 1.00000 0.21909 116160  0.85608 1.34528 0.25152
100 L] 1.00000 1.00000 1.00000 0.00000 1.34528 1.24528 1.34528 0.00020
———— B T e e ——————————————————
Graphlcs
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Comparisons: Page2of &

. oq - Report Date: 19 hil-08 8:43 AM
CETIS Analysis Detail Anelysis:  15-0357-2886/8156602psB
Plant Bicassay - Chronic . . CHZM Hill I
Endpoint - Analysis Type Sample Link  Control Link  Date Analyzred Version
Average Height {mm) Comparison 15-6440-98968 15-5440-9896 19 Jul-06 8.43AM  CETISV1.12
Method Alt H Data Transform Zeta || NOEL LOEL.  Toxic Units ChV
Equal Vardance t Two-Sample C>T Untransformed . NA
Group Comparisons
Control vs Conc-% Statistic Critieal PValue M3S0 Declaion{0.08)
Artificial SoiSedl 100 3.39754 1.8595% 0.0047 11.9883 Significant Effect
ANOVA Table
Source Sum of Squares  Mean Square DF  F Statistic  P-Valve Dacislon(0.05)
Batween 1199.025 1159.025 1 11.54 0.00039 Significant Effect
Emror 830.876 103.872 ‘ 8 . .
Totad 2030.00088 1302.8970 9
ANOVA Assumptions .
Attribute Tast Statistic Critical P-Value Decision(0.01)
Variances Varlance Ralio F 1.60946 23,15450  0.65604 Equal Variances
Distribuion Shapiro-Wik W 0.50207 0.23082 Nommal Distribution
i —— — e ———————————_—_————— -
Data Summary Original Data . Transformed Data
Conc-% Control Type Count  Mean Minimum Maxdmum SD Mean Minimum Maximum SD
0 Artificial Sos § 75.780 61 4.4 8.5226
100 ' 8 53.860 374 65 1.2
e ——— — e ————————————
Graphlics
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Comparisons: Page1of 1
» . Report Data: 19 Jul-08 9:17 AM
CETIS AnalySIS Deta!l A:alpm ) 48-0101-19854/8156602psB

| Plant Blocassay - Chronic CHZM Hilt

— e ———  ——
Endpoint Analysis Type SampleLink ControlLink  Date Analyzed Version
Average Length {mm) Comparison 15-6440-9898 15-6440-989¢ 19 JuL06 317 AM  CETISVI.1.2

I

Method Alt H  Data Transform Zeta || NOEL LOEL ToxicUnits ChVY PMSD
C>T Untranstormed <100 100 NA 24.5T%

Group Comparisons

Control vs ConcY Statistic Critical P-Value MsD Decision(0.05)

Artificial Sol'Sedt 100 2.5401 1,85955 0.0174 22,4162 Significant Effect

e —————— e ———— e ——
ANOVA Table

Source Sum of Squares Mean Square DF F Statistic  P-Value Decislon(0.05)
Batwoen 2343.981 2343.961 1 845 0.03474 Significant Effect
Error 2908.268 363288 8 .
Total 5250.24902 2707.2468 8 .
L — - ———
ANQVA Assumplions . )
Attribute Test Sttistic Critical PValue Decision(0.01)
Varances Varlance Ratio F 8.46057 23.15450 0,082 . Equal Variances
Distribution Shaplro-Wilk W 0.87858 0,12556 Nommal Distribution
e — = . _ . —
Data Summary Original Data . Transformed Data
Conc-% Control Typs Count  Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Arifical Soli'3 5 9122 50 1174 25.491
100, S 60.600 45 65.8 8.7636

Graphics

Avernge Langth {(mm)
s
Centered

-84~
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Comparisons: Paged4ofl 9

. . Report Data: 19 Juh-05 8:43 AM
CETIS Analysis Detail Antlysis;  D4-2251-354B156602ps3
Plant Bloassay « Chronie CH2M Hill
Endpoint Analysis Typa Sample Link Control Link  Date Analyzed Version
Average AG Wt (Wel, mg) Comparison - . 15-6440-98968 15-5440-0896 19.Jul-088:43AM  CETISV1.1.2

Method At H  Data Transform Zeta
Equal Varance t Two-Sample C>T Untransformed

NOEL LOEL
<100 100

Toxic Units  ChV

. NiA

Group Comparisons
Control vs ConcY Statistic Critical P-Value MSD Decialon(0.05)
Adtificial SoivSed 100 ) 212393 1.85055 |, 0.0332 9.65868 Significant Effect
ANOVA Table .
Source Sum of Squares  Mean Square  DF F Statistlc  P-Value Decislon{0.05)
Between 304.255 304255 1 4.51 0.06642 Non-Significant Effect
Emor | 539.5712 674484 8
Total 84382623 717014 g
ANOVA Assumptions .
Attribute Test Siatistic Critical P-Value Declston(0.01)
Varlances Variance Ratio F 233292 2315450 0.43209 Equal Variances
Distribusion Shaplro-Wik W 0.83430 0.03769 Normal Distribution
r——— = N e e e — — . —— . —— - — . ——————
Data Summary - Original Data Transformed Data
1 cone% Control Typs Count  Mean Minimum Maximum SD Mean Minimum  Maximum SD
] Artificial SolllSs 3 29.605 12.833 6828 o717
100 L 18.574 8.6660 24888 6.3618
Graphics
1 10

Average AG Wt (Wet, )
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Comparlsons: PageSof 9

. v Roport Date: 19 Jul-08 8:43 AM

CETIS Analysis Detalil Anslysis: | 10-2274.8620/B156602p68
Plant Bloassay - Chronic CH2M Hill I
Endp-;t . BE Analysis Type SampleLink Control Link  Date Analyzed Vaersion

Average AG Wt (Dry, mg) Compatrison 15-6440-9806 15-6440-9898 19 Jul-08 B:43AM  CETISvI.1.2

Method Alt H

NOEL LOEL ToxicUnits ChV PMSD
Equal Varance t Two-Sample C>T Untransformed <100 100 - NIA 33.96%
Group Comparisons .
Control vs Conc-% Statistic Critical P-Value MSD Decision{0.03)
Adtificial SollSedl 100 . 208754 1.85955 0.0351 1.68430 Significant Effect
ANOVA Table
Source *  SumofSquares - Mean Square DF F Statistic  P-Value Dacislon(0.05)
Between 8.837865 8.937565 1 438 0.07029 Non-Significant Effact
Error 16.40803 2.051004 8
Total - 25.3438048 10.868869 ]
m
ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declision{0.01)
Variances Varlance Ratio F 231238 23.15450 043679 Equal vVarlances
Distribution : Shapiro-Wilk W 0.84485 0.05044 Normal Distribution
I e ——— . ———— e e
Data Summary ) Original Data ’ Transformed Data
Cone-% Control Type Count Mean Minimum Maximum SD Maan Minimum Maxlmum SD
Q . Afifical Soll's 5 4.596040 2.05668 6.26333 1.69222
100 5 3.06659 1.35000 4.01200 1.11283

—_—— .~ e ————
Graphics

Aversge AG Wt (Dry, wp)
EEECEEEEEEE
Contared
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Comparisons: PageSof 9

CETIS Analysis Detail - . RoportDate:  10Uuk088:43 M

Analysis: 00-9088-6642/B156602psB

I Plant Bioassay - Chronic . CH2M Hill I

'F

Endpolint Analysis Type SampleLink Control Link  Date Analyzed Yarslon I
Average Root Wt (Wet, mg) Comparison 15-6440-5006 1554409886 19Jul-088:43AM  CETISVi.1.2

Method Alt H Data Transform Zota I NOEL LOEL, ToxicUnits ChV
Equal Varlance t Two-Sample C>T Untransformed >100 1 - NA 41.70% l
Group Comparisons :
Control vs  ConcY Statistic,  Critical PVslus MSD Decision(0.05)
Artificlal SolSedl 100 1.01382 1.85955 0.1702 15.378 Non-Significant Effect
ANOVATable .
Source Sum of Squarea Mean Square DF F Statistlc  P-Value Decislon{0.05)
Between 175.7511 175.7511° 1 103 0,34035 Non-Significant Effect
Error 1367.951 170.99339, 8
Total 1543.70190 J46.74495 9 .
—
ANOVA Assumptions
Attribute Test . - Statistic Critical PVaiue Decislon{0.01)
Variances Variance Ratio F 1.24753 2315450  0.83546 Equal Variances
Distribution Shapiro-Wik W 0.87820 - 012775 Normal Distribution
[Data Summary ' Original Data Transformed Data
Conc-% Control Type Count MWean Minimum Maximum SD . Mean Mintmum Maximum SD
0 Artificial Soil's 5 36.878 13.317 48,939 13.778
. 100 . 5 28.494 10.788 41.768 12335
Graphics

Averspge Root Wt. (Wet, mp)
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. Comparisons: Pagae7of 9
. . Report Date: 19 Jul-0G B:43 AM
CETIS Analysis Detail Ansiysls:  09-9206-1899B156602psB
Plant Bloassay  Chronic ) CH2M Hil
Endpoint Analysis Type SampleLink ControlLink Date Analyzed Version
Average Root Wt, {Dry, mg} Comparison 15-6440-9896 15-6440-9808 19Ju-08 43 AM  CETISVI.1.2
p——— 1
Method At H Data Transform Zota H NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sampie C>T Untransformed 100 >100 1 NA 39,19%
— - - — - —————
Group Comparisons
Control vs Cone-% Statistic Critical P-Value MsSD Decision(0.03)
Artificial ScillSedl 100 Q.rsant 1.85935 02417 0.63371 Non-Significant Effact
ANOVATable
Source Sum of Squares - Mean Square DF F Statistic P-Value Decision(0.05%)
Betwean 0.1567489 0.15675 1 0.54 0.48346 Non-Significant Effect
Emor 2322112 0290339 8. . :
Total 2.47946208 0.4470889 9
e - e — - - o - - = T e L
ANOVA Assumptions
Attribute Tost Statistic Critical PValue Daclslon(0.01)
Varlances Vartanca Ratio F 1.3568% 23.15450 0.77462 Equal Variances
Distribution Shaplro-Wilk W 0.87393 0.41105 Normal Distribution
o= L —— e ————
Data Summary Original Data Transformed Data
Cone-% Control Type Count Mean Minlmum Maximum SD Mean Minimum Maximum SD
a Artificial Scl'S 5 1.61720 0.64667 2.06331 0.57819
100 5 1.38680  0.65400  1.85400  0.49637
—— —————_—_—_—,———— - |
Graphics
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Comparisons; Paga 8ol 9

. . . Report Date: 19Ju-08 8:43 AM

CETIS Analysis Detall - . Anslysist  12-3314-0779B156602psB

Plant Bicassay - Chronic CH2M Hill
Endpoint L Analysis Type Sample Link  Control Link  Date Analyzed Version

Average Tolal Wt (Wel, mg) Comparison 15-6440-9896 15-6440-0806 19Jul088:43AM  CETISviEN2

Method : AtH DstaTransform  Zeta INOEL  LOEL ToxikkUnlts ChV PMSD

Equal Variance t Two-Sample C>T Unlransformed 100 >100 1 . NA I741%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Daclsion{0.05}

Adtificlal Soll/Sed! 100 14518 1.85563 0.0823 24,8697 Non-Significant Effect

 ANOVA Table

Source Sum of Squares Mean Square DF F Statistic  P-Value Decision{0.05)

Bebtween . 9424918 942.4919 1 211 0.18462 | Non-Significant Effect

Emror 3ISTT.302 447.1627 8

Total 4519.79327 " 1389.6544 ]

W |

ANOVA Assumptions

Attribute Tost Siatistia Crltleal P-Value Decliston{0.01)

Varlances Varlance Ratio F 1.56883 2315450 067328 Equal Varancas

Distribulion Shapiro-Witk W 0.85602 0.06847 Normat Distribution

—_— - e ———,—————— -~ — ]
Dats Summary Original Dats Transformed Dala

Conc% Control Type Cound  Mean Minimuem Maximum SD Mean Minlmum Maximum SD

0 Artificial SolvS 5 68.484 28.1% s2.r7 23.370 .

100 5 47.06T 18.454 66456 18.658

'r——_"_-_———_—_—__—_-—_“_—__—:__-_——___——_—_—_u:
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Comparisons: Page9of 8

. . Report Date: 19Jul-08 8:43 AM
CETIS AnaIySiS Defail Analysls:  O7-5363-6775/B156602ps8
Plant Bloassay - Chronlo cHam HIll
Endpoint . Analysis Type SamplelLink Control Link  Date Analyzed Version

Averags Total W1 (Dry, mg)

Comparison 15-6440-8856 15-6440-9858 1806 B:43AM  CETISVI1.2
ARt H

Method Data Transform Zota Y\ NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C>T  Untranstormed 100 . >100 1 - NA 3.99%
Group Comparisons

Control vs Conc-% Statistic Critical P-Valus |, MSD Decision{0.05)

Artificial Soi/Sedl 100 1.73017 1.85955 0.06089 230133 Non-Significant Effect

== ——————————————— _ —————

ANOVA Table .
Source Sum of Squares MeanSquare  DF FStatlstic  PValue Declsion(0.05)

Between 1146197 11.46197 1 2.99 0.12185 Non-Significant Effect

Emor 30.6319 3.828987 8 :
Total 420938544 15200958 9

ANCGVA Assumptions

Attribute Teost Statistic Critlcal P-Value Decislon(0.01)

Varlances variance Rato F ’ 1.97707 2315450  0.52538 Equal Variances

Distbution Shaplro-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 SO
0 Artificial Soil'S § 8.571761 2.70335 832666 2.25514

100 5 4,43639 2.00400 5.62509 1.60385

—— . ——————————— ————

Graphics

Average Total Wt (Dry, mg)
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Pagetof 3

Report Date: 19 Jul-06 9:21 AM

CETIS Test Summary TestUink:  104856-7465/B156803p3C
I Plant Bioassay - Chronic ' CHZM Hill I .
Test No: 05-5352-4510 Test Type: Piant Chronlo Duration: NA

Stari Date;  05Apr-08 Prolocol: ASTM E1963-02 (2002) Species: Poa sandbergll

Ending Data: Dil Water: Source:

Setup Date: 05 A-08 Brine:

Comments: - recalculated Height and Length data July 19, 2006

Sample No:  03-3130-8104 Code; B81566-03 Client;

Sample Date: 30 Mar-08 Material:  Sol Project:

Receaive Date: Source: Hanford

Sample Age: 6d Oh Station: L
Comments: J11JHS

e - _____________ _——

Comparison Summary .
Analysis Endpoint NOEL LOEL Chv PM3D * Method

095-4240-7124 % Gemmination 100 >100 NA 41.95% Wilcoxon Rank Sum Two-Sample
00-9654-0043 Average Helght (mm) 100 >100 N/A 18.95% Equal Variance t Two-Sample
03-3823-1453 Average Length (mm) <100 100 NA 28.28% Equat Variance t Two-Sample
03-2295-5367 Average AGWt (Wet,mg) 100 > 100 N/A - 44.T3% Equal Variance t Two-Sample
13-4570-8180 ' Average AG Wi (Ury, mg) 100 >100 NA 52.20% Equal Variance § Two-Sample
1081154404 Avsrage Root WL (Wet,mg 100 >100 NA 62.15% Equal Variance t Two-Sample
06-1666-2618 Average Root Wt. (Dry, mg) 100 > 100 N/A T2.74% . Equal Vartance t Two-Sample
47-7958-0152 Average Tolal Wt (Wel,mg 100 >100 NA 54.13% Equal Variance t Two-Sample
07-1279-4134 Averags Total Wt {Dry,mg} 100 > 100 N/A 55.73% Equal Variance t Two-Sample

-92-
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Page2af 3

: Report Date: 19 Jul-08 8:21 AM

CETIS Test Summary Testlink:  104856-7465/8156603psC
% Germinatlon Summary

Cont-% Contro} Typs Reps Mean Minlmum Maxmum SEB 8D cv

0 Artificial Soll'S 8 0.54000 0.60000 1.00000 0.09798 0.21909 26.08%

100 . 5 0.84000 0.20000 1.00000 0.18000 035777 42.59%

Average Helght {mm) Summary ’

Cone-% Controf Type Reps Mean Minimum Maximum SE 8D cv

s} Artificial Soli's S 75.780 €1 84,400 3.9903 8.9228 11.7T%

100 -4 63.04 43 83 7.0853 15.843 25.13% .

Average Length {mm) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE s0 cv .

0 Artificial Sob3 5 N2 50 147.40 114 25.481 27.94%

100 s 57.800 41400 ‘73 6.0258 13474 23.31%

Average AG Wi (Wet, mg) Summary

Conc-% Conlrol Type Reps  Mean Minimum Maximum SE sD cv

Q Antificial Soi's 5 29.805 12833 . 38.828 4.3458 9.7%7 32.82%

100 5 23.628 11,160 43.08 5.6416 12.613 53.39%

Average AG Wi (Dry, mg) Summary )

Cone-Y Control Type Reps  Mean Minimum Maximum SE sD cv

0 Artifical Solirs % 4,56040 2.05668 826333 0.75679 1.68222 H.11%

100 5 424840 212800 8.51001 1.16888 281368 61.52%

Average Root WL (Wet, mg) Summary .

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

] Adificial Soll's 5§ 36.878 13317 4699 8.1618 13,778 31.36%

100 5 32477 11.544 70.600 10.675 23.8M 73.50%

Average Root Wt. (Ory, mg) Summary

Conc-%e Control Typs Reps  Mean Minlmum Maximum SE SD cv

0 Artificial SoWs 3 1.61720 0.64667 2,063 0.2585T 0.57819 3575%

100 5 2036840 0.94800 3.45001 0.57735 1.29058 63.40%

Average Total Wt (Wet, mg) Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD cv

0. Artificial Solvs S 66,484 26,150 8217 10.452 23.370 35.15%

100 . 5 56.103 22.704 113.68 18289 36.423 64.92%

Averzge Tolal Wt (Dry, mg) Summary

Conc-% Control Type Raps Mean Minimum Maximum SE SD cv

0 Artficial Soi/'s S 85776 27033 8.3207 1.0085 22551 3429%

100 5 82848 3.0760 11.960 1.6937 37873 60.26%

_9 3 -
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Poga3of 3

Report Date: 19 Jul-06 8:21 AM

CETIS Test Summary TestUnk:  104856-7465/8156603psC
% Geormination Detail

Conc-% Control Type Rep 4 Rep 2 Rep 3 Rep 4 Rep 5

o . Artificial SoiS  0.60000  1.00000 1.00000  C.60000  1.00000

100 100000 1.00000 1.00000 020000 1.00000

Average Helght (mm) Detall”

Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep S

o Artificial Sol'sS 61 844000 75.89000 80.q [{4

100 63 43 732° 83 53 .

Averags Length (mm) Detail '

Conc-% Control Type Rep1 Rep 2 Rep3 Rep 4 Rep S :
0 Astificial Soll'S 50 117400 998000 887 1022

100 - 59 414000 684000 73 47.2000

Average AG Wt (Wet, mg) Cetall .

Conc% Control Type Rep 1 Rep 2 Rep 3 Rap 4 Rep 5

0 Adificial Soll'S 12,8333 30.8260 31.748 35.78 30.84

100 20,1080 11.1600 284260 43.06 15.3760

Avarage AG Wt (Dry, mg) Detall ’

Conc-% Coniroi Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §

0 Artificial Soit'S  2.05668 6.05200 5.26000 . 626333 5.17000

100 326001 212800 4.90200 851001 2.44199

Average Root WL (Wet, mg) Detall )

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep $

0 Adtificlal Soll/S 133167 452540 383420 46.99 42488

100 211280 11544 40.554 70.6000 18.56

Average Root Wt. (Dry, mg) Detall

Conc-% Conlrol Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Artificlal Sol/8 0.64667 192800 1.52800 206331 1.92001

100 1.19199 0.94800 3.44401 345008 1.14800

Average Total Wt (Wet, mg) Detall

Conc-% Control Type Rep 1 Rep 2 Rep3- Repd Rep 5

0 Arificial Soil/S 26,1500 82.0800 6490000 8277 73.328

100 41.2360 227040 6898 113168 33.938

Average Total Wt (Dry, mg) Detall .

Conc-% Conlrol Type Rep 1 Rep 2 Rep 3 Rep 4 Rop S

0 Artificial Soi'S  2.70335% 708000 678801 8320666 T.09000

100 445200 3.07600 834601 119600 31.58099

6"“ - 9 4 -
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Comparisons: Page1of 9 °

» . Report Data: 19 Jul-08 8:.4T AM

CETIS Ana]YSIS Detall Analysis: | 09-4240-T124/B156603psC
Pliant Bloaasay - Chronle _ : . CH2M Hill l
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version

% Gemmination Comparison 10-4856-74653  10-4856-7465 10Jul-08 &:47AM  CETISV1,1.2

Method Alt H Data Transform Zeta || NOEL LOEL ToxlcUnita ChV PMSD
WiEcoxon Rank Sum Two-Sample C>T Rank I 100 >100 1 NA 41.99%
Group Comparisons

Control va Conc-% Statistle Critical P-Valus Ties Decislon{0.05)

Artificlal Soi'Sedl 100 20 0.5794 3 Non-Significant Effect

ANOVA Table o

Source Sum of Squares . Msan Square DF F Statistic  P-Value Decision{0.05%)

Between 0.0001352 0.000135 1 0.00 0.07281 . Non-Significant Effect

Emor 0.87486868 0.1023% 8

Total 0.87500388 0.1094839 ]

m

ANQVA Assumptions

Antribute Test Siatistia Critical P-Value Decision(0.01)
variances Variance Raltio F 2.45738 2315450 040518 Equal Varlances
Disiribution Shapiro-Wilk W : 0.85338 0.00028 Noa-normal Distribution
Data Summary QOriginal Data Transformed Data
Conc% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 3D
[+] Artificlal Solt’'S 5 0.84000 0.60000 . 1.0(_)900 0.21509 5.20000 2.50000 7.00000 246475
100 ' -] 0.84000 0.20000 1.00000 035117 5.80000 1.00000 7.00000 2.88328
e ———————— ———————————— —
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Comparisons: Page2of 9

. . Report Date: 19 Jul-06 B:4T AM
CETIS Analysis Detail Anslysis:  00-5654-0043/8156603psC
I Plant Bicassay - Chronic. . CH2M Hm l
Endpoint Analysis Type Sample Link Control Link Date Analyzed Veralon
Averaga Helght (mm) Comparison - 10-4856-7465 1048587465 19 Jul-06 B:4T AM  CETISV1.1.2
" S Ny —
Method Alt H Data Transform Zota l NOEL LOEL Toxic Units - ChV PMSD
Equal Varlanca | Two-Sampie C>T Untransformed 100 >100 1 NiA 19.95%
{1 Group Comparisons .
Controd vs Conc-% ) Siatistic Critical P-Value MSD Decision{0.05)
Artificial SoWSedd 100 1.56672 1.85355 00779 15.1212 Non-Significant Effect
ANOVA Table
Source Sum of Squares Msan Square DF F Sististic P-Vaiue Decision{0.0%)
Between 405.7691 4058.7691 1 245 0,15582 Non-Significant Effect
Emor 1322.48 165.31 8 :
Total 1728.24905 571.07907 9
ANOVA Assumptions
Aftribute Test - Statistic Criticsl PValue Decleion{0.01)
Varlances Varlance Ratio F 3.15289 23,15450 0.29205 Equal Varlances
Dislributon Shapiro-Wik W 0.96966 0.88768 Normat Distribution
Data Summary Origlnnl Dsta Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 5D
0 Astificlal Sol/S S 75.780 61 844 8.9226
100 L} 63.04 43 33 15.843

b s e e e e L e
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Comparisons: Pagetlof 1

. . . Report Date: 19 Jul-08 9:21 AM
CETIS Analysis Detail. Analysls:  03-3823-1455/B156603psC
Plant Bioassay - Clwonle . CH2M HIA

Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Average Length (mm)” Comparison . 10-4856-7465 10-4855-7485 19 Jul-069:21 AM  CETISv1.1.2
Method Alt H Data Transform Zota [l NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 . . NA 28.29%
Group Comparisons
Control vs Cono-% Statistic Critlcal P-Value MSD Decislon(0.05)
Arificial So/Sedi 100 2.50185 1.85955 0.0160 ° 239775 Significant Effect
e e e e e e ——
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P«VNalue Dacision{.05)
Between ) 2792.241 2792.241 1 8672 0.03202 Significant Effect
Error 2325248 415.658 8- -
Total 6117.408877 3207.8967 _ ]
ANGVA Aasumptions )
Aftribute Tast Statistic Critical P-Value Decislon{0,01)
Variances Variance Ratio F - 357922 2315450  0.24443 Equal Variances
Distribution Shaplro-Wik W 0.93777 0.52849 Normal Distribution
e e — _——— —___ __ — = .
Data Summary . Original Data Transformed Data
Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Atificial So/'S 5 - 91.22 50 174 25491
100 5 57.800 414 13 13474
Graphics
=
§ 10
E o]
[]
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Comparisons: Pagedof 9
. . Report Date: 19Ju-08 8:47 AM
CETIS Analysis Detail Analysls:  03.2295-5367/B156603peC
|.Planl Bioassay - Chronic ‘ CHzM Hil
Endpoint Analysis Type Sample Link ControlLink Dats Analyzed Version
Average AG Wt (Wet, mg) Comparison 10-4856-7465 10-4856-7465 19 WI-0G 8:47AM  CETISV1N.2
R —
Meathod Alt H Data Transform Zeta || NOEL LOEL Toxic Units ChV PMSD
Equal Varianca t Two-Sampla C>T Untransformed 100 >100 1 NA 44.73%
Group Comparisons
Control vs Comne-% Statistic Critical PValue MSD Decision(0.05)
Artificial Soit'Sedl 100 0.83967 1.85955 0.2127 13,2423 Non-Significant Effect
ANQOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision{0.05)
Between 89,38481 £9.28481 1 Q.71 0.42548 Non-Significant Effect
Emor 1014.24 128.78 8 ’
Total 1103.6245 216,18477 Q
L -
ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslion{0.01)
Varlances Variance Ratio F 1.68545 23.15450 0.62545 Equal Variances
Distribution Shapiro-Wilk W 0.97199 0.90865 Nomal Distribution
. —— T
Data Summary Original Data Transformed Data
Conc-% Control Type Count  Mean Minimum Maximum SD Mean Minimum Msximum SD
o Astificlal Sol'S S 296808 - 12833 36.8268 9.717 -
100 5 28628 11,160 4308 12,615
Graphics
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. Comparisons: PagaSol 9
. . a . Report Date: 19 Jui-06 8:4T AM
CETIS Analysis Detail _ Analysis:  13-4570-8180/B156603psGC
Plant Bioassay - Chronlc * CH2ZM Hi I .
l—_————— i
Endpoint . Analysis Type SampleLink Control Link Date Analyzed Verslon
Average AG Wt (Dry, mg) Comparison 10-4856-7465 10-4856-7465 19 Ju-06 8:47 AM  CETISVI12
Method Alt H Data Transform Zola | NOEL LOEL ToxicUnits ChV PMSD
Equal Variance L Two-Sample c>T Untransformed 100 >100 A . N/A 5220%
Group Comparisons .
Control vs Conc-% Statistic Critical PVslve MsSD Decision{0.05)
Addificiat Scit/Sedl 100 051132 1.85953 0.3113 2.50035 Non-Significant Effect
ANQVA Table ] ,
Source Sum of Squares Mean Square  DF F Statistic  P-Value Decision(0.05)
Between 1267353 « 126735 1 026 0.62204 Non-Significant Effect
Emror 387791 4.847388 8
[Totat 40.0464520 6.1147375 2 .
M
1 ANOVA Assumptions 7
Attribute Test Statistic Critical P-Value Daclslon{0.01)
Variancas Varlance Ratio F 2.38550 23.15450 042040 Equal Variances
Distributon Shapiro-Witk W 0.54807 0.64572 Normal Distribution
— —_— T = =
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum 50 Mean Minimum Maximum SD
0 Artificlal Sol¥S 5 4.96040 2,05669 626333 1.69222
100 ] 4.24840 212800 8.51001 2.61365
Graphics
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Comparisons: PageSof 9

s ' . . Report Date: 19 Jul08 B:4T AM
CETIS Analysis Detail . Analysis:  10-81154404/8156603psC
IP_lant Bicassay - Chronle ~ CH2M Hit
—— —— ——

Endpoint Analysis Typo Sample Link Conirol Link  Date Analyzed Verslon

Averaps Root WL (Wed, mg) Comparison 104856-7465 10-4856-7465 19 Jul06 8:47AM  CETISv1A2
—_———— — o e

Method At H Data Transform Zota “ NOEL LOEL ToxicUnits ChV PMSD

Equal Variance L Two-Sampla C>T  Untransformed 100 »100 1 NA 62.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MsD Decislon{0.05)

Artificial SoluSed 100 0.35705 1.85955 0.3651 22.9207 Non-Significant Effect

ANOVA Table

Source Sum of Squares . Mean Square OF F Statistic  P-Vatue Decision{0.05)

Botween 48.42058 48.4205%6 1 0.13 0.73029 Non-Significant Effect

Ermror 3038.583 379.8229 8 . .

9

Total 3087.00356 428.24343

ANOVA Assumptions
Atribute Test Statistic Critical P-Vatue Declslon(0.01)
Varlances ° Variance Ratio F 3.0M79 2315450 021228 Equal Vartances
Distribufion Shapiro-Witk W 0.92487 0.39940 Normal Distribution
Data Summary Original Data Transformed Data
Cona-% Control Typa Count Mean Minlmum Madmum SD Mean Minimum Maximum $D
0 Asificlal So's 5 36.878 13317 48.99 13.778 -
100 5 24717 11.544 70,500 23.671
Graphics
by L
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. ) Comparisons: PagaTof 9
. . Report Dats: 19 Jul-0B 8:47 AM
CETIS Analysns Detail Analysls:  06-1666-2616/B156603psC
Plant Bicassay - Chronic CH2M HIN
Endpoint Analysis Type Sample Unk  Controf Link  Date Analyzed Version

Average Rool WL (Dry, mg)

Comparison

10-4856-7465 10-4856-7465 19 Jul-08 8:4TAM  CETISv1.1.2

Method At H Data Transform Zota || NOEL, LOEL ToxicUnits Chv PMSD
Equal Variance t Two-Sampie C>T Untransformed 100 »100 1 - NA T2.74%
Group Comparisons
Control vs Cene-% Statistic Critical P-Value MSD Dacision(0.05)
Adtificlal Soil'Sedl 100 0.6627 1.85955 0.7368 1.17636 Non-Significant Effect
ANCVA Table
Source Sum of Squares Msan Square DF F Statistic  P-Value Declsion{0.05)
Betweon 04393268 0.439327 1 0.44 0.52617 Non-Significant Effect
Ermor 8.003755 1000469 8
Total 8.44308144 1.4357961 2
ANGVA Assumptions .
Altribute Tesl Statistic Critical P-Valus Decision{0.01)
Vartances Variance Ratio F 4.98547 23.15450 0.14882 Equal Variances
Distribution Shapiro-Wik W 0.88498 0.14871 Normal Distribution
——— e _— . —
Data Summary Original Data Transformed Data
Conc% Control Type Count  Mean Minimum Maximum SD Mean Minimum Maximum SD
Q ) Artificlal So/'S 5 1.61720 0.54667 206331 0.57819
100 § 203640 0.94800 . 3.45001 1.29098

Graphics T . .
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' Comparisons: Paga8of 9

. . * Report Dale: 19 Jul-08 8:47 AM
CETIS Analysis Detalil : Analysls:  17-7898-0152/8156603psC
| Plant Bloassay - Chronic ) CH2M K
Endpolnt Analysis Type SampleLink ControlLink Date Analyzed Yersion
Average Tolal Wt (Wet, mqg) ~ Comparison 10-4856-7465 10-4856-7465 19Jul-06 B:47 AM  CETISV1,1.2
Method - Alt H Data Transform LOEL Toxic Units  ChV
Equal Varlance t Two-Sampie C>T Untransformed 1 NA 54.13%
Group Comparisons . _
Control vs Conc-% Statistic Critical PValue MSD Decision(0.05)
Artificlal SolySedl 100 0.53838 1.85956 0.3032 35080 . Non-Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Stallstic  P-Value Decision(0.03)
Between 269.3819 269.3818 1 0.29 0.60630 Non-Significant Effect
Enor - 7491.238 0368.4048 a8
Total 1760.62021 1205.7887 ] "
ANOVA Assumptions _
Attribute Tost Statistic Critical * P<Value Decision{0.01)
Vaclancos Varianca Ratio F 2.42883 23.15450 0.41109 Equal Variances
Distribufion Shapiro-Witk W 0.84678 0.53064 Normal Distribution
Data Summary Original Data Transformad Data
Conc-Ye Control Typs Count Mean Minimum Maxdmum SD . Mean Minimum Maximum SO
0 Artificial Sol'S § 66,484 26,15 8277 23.370
100 , 5 56.103 22704 11366  38.423
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Comparisons: Page 9of O

o . " Report Date: 19 Jul-06 8:47 AM
CETIS Analysis Detalil ‘ Analysis:  OT-1279-4134/8156603peC
| Plant Bloassay - Chronlc : . CH2M HIl) I
Endpolnt Analysis Type Sample Link Control Link  Date Analyzed Versien
Average Tolal Wt (Dry, mg) Comparison . 10-4856-7465 10-4856-7465 19Jul-06 8:47AM  CETISV1.1.2

N ﬁ
Toxic Units Chv PMSD
1 NA

Method At H Data Transform Zata || NOEL LOEL
Equal Variance t Two-Sample c>T Untranstormed >100

Group Comparisons .

Control  vs Conc-% . Statistic  Critical P-Vajus  MSD Decision(0.05)
Artficial Soil'Sedi 100 0.14854 1.85955 0.4428 3.66564 Non-Significant Effect
ANOVA Tabla

Source Sum of Squares  Meaan Square DF F Statistic  P-Valus Decision(0.05)
Between 0.2143312 0214221 1 0.02 0.88560 Non-Significant Effect
Eror 77.71687 9.714608 8 -

Totat 77.9311967 9.9269394 9

_— L e — ———— ————————————————————

ANOVA Assumptions

Attribute Tast Statistic Critical P-Valus Decision{0.01)
Varlances \ Variance Ratio F 2.82040 23.15450  0.23535 Equal Variances
Dislribution Shapiro-Witkk W 0.94597 0.62111 Nommal Distribution
— = = — - — - — - - ________ - __ __ __ _ |
Data Summary_ Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Mmdmum SD Msan Minimum Maximum SD
4] Artificial Soll's & €.57761 2.70335 82666 225514
100 L] * 628480 3.07600 11.5600 318728
Graphics
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Pagetof 3

. Report Date: 19 Jul-08 524 AM
CETIS Test Summary : Test Link: 13-8778-5451/B156604p3C
|_P:am Bloassay - Chronic CH2M Hill |
-1Tasl HNo: 12-9523-2194 Test Type: Plant Chronic Duration: NA

Start Date: 05 Apr-06 Protocol: ASTM E1963-02 {2002) Species: Poa sandberpi

Ending Date: , - DIl Water: Source:

Setup Date: 05 Apr-06 Brine: :

Comments: recalculated Height and Length data July 19, 2006

Sample No:  11-5681-3426 Code: B1566-04 Client:

Sampls Dates 04 Apr-06 Materlal: Soll Project: '

. { Recelve Date; Source:  Hanford

Sample Age: 24h Station: ' .

Comments: J11H8 :
— .

Comparison Summary

Analysls ‘Endpoint NOEL LOEL ChV PMSD Method

05-8058-6008 % Germination 100 > 100 NA 20.96% Equal Variance L Two-Sampla
13-1607-1218 Average Height (mm) 100 > 100 N/A 17.96% Equal Variance t Two-Sample .
11-2675-2308 Average Length (mm}) <100 100 NIA 25.75% Equal Vadance t Two-Sample
02-4537-4713 Avorage AG Wt (Wet, mg) 100 >100 NA 37.50% Equal Vardance t Two-Sampie
15-5618-7255 Average AG Wt (Dry, mg) 100 > 100 N/A 39.T1% Wilcaxon Rank Sum Two-Sample
04-1075-3120 Average Rool Wt (Wet,mg 100 >100 NIA . . 4B.56% Equal Vartance t Two-Sampla
05-9625-5204 Average Root WL (Dry, mg) 100 >100 NiA 54.49% Equal Variance t Two-Sampie
17-3037-T884 Averape Total Wt (Wet, mg 100 *>100 NA s 43.45% Equal Vardance t Two-Sampls
00-3240-5620 Average Total Wt (Dry.mg) 100 > 100 NA 42.74% Equal Vadance | Two-Sampla
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£00-092-103-1 CETIS™ v1.1.2revl Analyst 27 Approval



Page2ol 3

Report Date: 19 Jul-06 9:24 AM

CETIS Test Summary Testlink:  13-8778.5451/B156604psC
% Germination Summary

Conc-% ControlTyps Reps Mean . Minimum Maximum SE "SD . cV

0 . Ardificlal SoWS 5§ 0.84000  0.60000 1.00000 0.09798 0.21509 26.08%

100 5 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

Average Height (mm) Summary

Conc-% Control Type Reps  Mean Minimum . Maximum SE SD cv

0 Artificial Sol/S 5 75.780 81 84400 3.9903 8.5226 11.77%

100 5 84.8 48 .1 8.1348 13.718 217%

Average Langth {mm) Summary )

Conc-% - Control Typs Reps Mean Minlmum Maximum SE SD cv

0 Atificial Soi'S 5 91.22 50 117.40 114 25.491 27.54%

100 - L] 55.720 M6 64.800 54415 12.168 21.84%

Average AG Wt (Wet, mg) Summary

Conc-% Control Typs Reps ° Mean Minimum Maximum SE SD cyY

+] Adificial Soi’'S 5 29.805 42.833 36826 43458 o717 32.82%

100 L3 24,881 10.352 34,758 40937 9.15838 38.79%

Average AG Wt {Ory, mg) Summary

Conc-% Control Typs Reps Mean Minimum Maximum SE SD cv

0 Artificiat Sol'S 5 4,95040 2.05668 6.26333 0.75679 1.69222 M4.11%

100 ] 3535120 1.17200 557001 0.74109 1.65713 41.94%

Averapge Root Wt. (Wet, mg) Summary

Cong-% Conirol Type Repz Msean Minimum Madmom SE 5D cV

[+] Artificial Soi’'S 5 36.878 13.317 46,99 6.1616 13.778 37.36%

100 - 5 30.844 4.5140 48584 7.4268 16.6068 53.84%

Average Root WL (Dry, mg) Summary

Conc-% Control Type Reps  Mean Minimum Maximum SE SD cv

0 Arificlal Soi's 8 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%

100 5 1.61000 - 0.34401 2.62400 0.39717 088809 . 55.16%

Average Total Wt (Wet, mg) Summary

Conc% Control Type Reps Mean Minimum Maximum SE SD cv

0 Artificial Soil’'S 5 €6.484 . 26.150 82377 10.452 23370 35.15%

100 5 55.72% 14.868 83.642 11.491 25,695 48.11%

Averags Total Wt (Dry, mg) Summary .

Conc-% Control Type Reps Mean Mintmum Maximum SE SD cv

[+ Ardifidal SolVS § 8.57761 2.70335 8.32668 1.00853 225514 34.25%

100 -] 5.56120 151602 8.39399 1.12635 251859 4529%
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Page3ol 3

Report Date: 19 J4-08 9:24 AM

CETIS Test Summary TestLink:  13-8776-5451/8156604psC .
* Germination Detail

Conc-% Control Type Rep 1 Rep 2 Rep ) Rep 4 Rap 5

0 Artificial Soi'S  0.60000 1.00000  1.00000 0.60000  1.00000

100 1.00000 1.00000 1.00000 1.00000 1.00000

Average Height (mm) Detall

Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep4. Rep$

0 Artificial So'S 61 B4.40D0 758000 807 7

100 * 824000 48 75 53.8 81

Average Length (thm) Detall .

Cone-% Control Typa Rep 1 Rep 2 Rep 3 Rep 4 Rep 8

1] Artificial So's 60 _ 117.400 99.8000 86.7 1022

100 574000 348 59 628 64.8000

Average AG Wt (Wet, mg) Detall

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S

0 Adtificial Soil’'S 128333 368260 31748 3578 084

100 23932 10.352 2090 254520 34.7580

Average AG Wt (Dry, mg) Detall

Conc% Control Type Rep1 Rep 2 Rep 3 Rop 4 Rep 5

0 Artificlal Soit'S  2,056688 6.05200 5.26000 6.28333 S5.17000

100 4,14000 1.17200 4.60401 4.1B001  5.57001

Average Root WL (Wet, mg) Detail _

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 3

0 Artificial Solf3  13.3167 452540 36.3420 46.99 42488

100 2718 451401 39542 28554  48.8840

Average Root Wt. (Dry, mg) Detall

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep S

0 Artificial Sol'S 0.64667 1.82800 1.52800 206331  1.92001

100 1.57800 0.34401 1.84399 1.46000 282400

Average Tolal Wt (Wet, mg) Detail

Conc% Control Type Rep 1 Rep2 Rep 3 Rep 4 Rep 5

0 Artificial $oiVS 26,1500 B2,0800 68.0900 8277 73.328

100 58.8% 148860 69.4520 54.016 283.6420

Average Total Wt (Dry, mg) Detall _

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §

[+] Arificial Sol¥S 2.70335 7.08000 6.78801 8.32666 7.08000

100 571799 151602 653799 563999 839399
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Comparisons: Paga1of 9

. . . Report Date: 19 Ju-06 B:51 AM
CETIS Analysis Detail Analysis:  08-8058-5085/B156604psC
Plant Bloassay - Chronie CH2M Hi l
Endpoint Anatysis Type SampleLink Control Link Date Analyzed Verslon
% Garminabon Comparison 13-5778-5451 13-8778-5451 19.wl06 8:51 AM  CETISV1.1.2
- A .
Method At H Data Transform Zota " NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C>T Angutar (Comected) 100 >100 % NA 20.56%
Group Comparisons
Control . vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soil’Sed 100 -1.833 1.85655% 09204 0.20017 . Non-Significant Effect
ANQVA Table . ' .
Source Sum of Squares Mean Squars DF F Statistic P-Value Deacision(0.05)
Between 0.084343 0.084343 1 267 0.1411t1 - Non-Significant Effect
Error 0.2530439 0.031630 8
Total 0.33739184 0.1158785 9
ANOVA Assumptions
Attribute Tesl Statistle Critical P-Value Deaclalon{0.01)
Varances Modified Levene 4.80000 11.25862 0.05984 Equal Variances
Distrbution Shapiro-Wiik W 0.81413 0.02153 Normal Distribubion
Data Summary Original Data Transformed Data -
Conc-% Control Type  Count  Mean Minimum Maximum SD Mean Minimum MWaximum SD .
v} Artficial Solt’S 5 0.84000 0.50000 1.00000 0.21809 1.16160 0.88608 1.34528 0.25152
100 5 1.00000 1.00000 1.00000 £.00000 1.34528 134528 1.34528 0.00020
Graphics
107 . 0‘31 H .
n": 0.1% :
5 0. .10 !
% N DR § s
fu i g o IO S
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Comparisons: Page2of ©

. . Report Date: 19 2u-08 8:51 AM

CETIS Analysis Detail - Analysis:  13-1607-1216/8156604psC

Plant Bloassay - Chronic L CH2M Hilt I

Endpoint Analysis Type " Samplalink ControlLink Date Analyzed Version

Average Height (mm) Comparison 13-8778-5451 13-8778-5451 19.44-08 8:51AM  CETISv11.2

Method Alt H Data Transform Zeta || NOEL LOEL ToxicUnits ChV PMSD

Equal Varlanca t Two-Sample C>T  Untransformed 100 >100 1 © -NA 17.96%

Group Comparisons

Control ve- Cont-% Statistic Critical P.Value MSD Decislon(0.05)

Artificlal SoiSedi 100 1.50034 1.8595% 0.0880 13.5088 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Vahue Declision(0.05)

Between 301401 301401 1 225 0171192 Non-Significant Effect

Emor 1071.168 133.856 8

Total 1372.56900 435.29703 9
e

ANOVA Assumptions

Attribute Tast"® Statistic Critical PValue Dacision{0.01)

Variances Variance Ratio F 23631 2315450  0.42519 Equal Variancas

Distributon Shapiro-Wik W 0.96837 0.87533 Normal Distribution

%

Data Summary Original Data Transformed Data

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

0 Adtificlal Soil'S § 75.750 61 844 8,926

100 L] 64.8 48 81 13.718

Graphics

Aversge Helght {(mm)
Cantrred
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Comparisons: Page1of 1
. . Report Date: 1908 924 AM
CETIS Analysis Detail Analysls:  11-2675-2308/8156604p5C
Plant Bioassay - Chronlc CHZM Hill |
Endpcint Analysis Type SampleLink Control Link Date Anatyred Version
Averaga Length (mm) Comparison 13-8778-5451 13-B778-5431 19Jul-06 8:223AM  CETISv1.12
Method Alt H Data Transform Zefa || NOEL 1DEL ToxicUnits ChV PMSD
Equal Varlanoe t Two-Sampla C>T Untransformed <100 106 NA 23.75%
Group Comparisons
Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Artificial Soi'Sedl 100 281035 1.85955 0.0114 234898 Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Valus De¢lsion(0.05)
Batween 3150.623 3150625 1 7.90 0.02283 Significant Effect
Eror 3191.266 398.912 8 ’
LToIaI 6341.9209 35498.5368 9
T.AN!'.\F\I'A Assumptions )
Attribute Tost . Statistic Critical P-Value Decision{0.01)
Variances Veriance Ratio F 4.38881 2315450  0.18106 Equal Variances
Distribution Shapiro-Wik W 0.884908 0.14871 Nomal Distribution
P—— ——
Data Summary Criginal Data Transformed Data
Cone-% Control Typs Count  Mean Minimum Maximum 8D Mazn Minimum Maximum SD
0 Artificial Soi’'3 8 122 50 1174 25.491
100 5 55.720 346 648 12.168 '
——— — m———— ———
Graphics
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Comparisons: Pagedof 8

. . Report Dates 19 Jul-08 B:51 AM
CETIS AnaIySIs Detail Analysis:  (2-4597-471/B156504psC
l Plant Bloassay - Chronic CH2M Hill I
' Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version

Average AG Wt (Wet, mg) Comparison

Method At H Data Transform
Equal Variance t Two-Sample Cc>T Untransformed

13-8778-5451 13-8778-5451

NOEL
100

19Jul08 8:51 AM  CETISv1.12

Chv
. NIA

LOEL
>100

Toxic Units
1

Group Comparisona .
Control vs Conc-% Statistic Criticat P-Value MSD - Decision(0.05)
Artificial SoivSedi 100 0.79139 1.865655 02258 11.1017 ~ Non-Significant Effect
ANOVATable
Source Sum of Squares  Mean Square DF F Statistic  P-Value Decision{0.05)
Batween 55.80611 53.80611 1 083 0.45154 Non-Significant Effect
Ermmor T12.8447 89.10558 8 )
Total 7686507768 144.91169 9
——— e e ——————————————— s RN
ANOVA Assumptions
Attribute Test Siatistic Critlcal PNalue Daclslon{0.01)
Varlances . Varance Ralio F . 1.1268% 23.15450 0.51064 Equal Variances
Distribusion Shapiro-Wik W 0.84581 0.05178 . Normal Distribution
Data Summary Original Data Transformaed Data
Conc-% Control Type Count  Mesan Minimum Maximum SD Mean Minimum Maximum 5D
0 Adlficial Sol/'S & 29.505 12.833 35.826 9.717
100 5 24,881 10352 34,758 9,1538

Graphlcs

Avarage AQ Wt (wa.lmJ
Centared
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Comparisons: PageSof 9

. . ' Report Date: 19 Jul-06 8:51 AM
CETIS Analysis Detail : Analysls: - 15-5615-7255/8156604psC
Plant Bloassay - Chronic - . ) CH2M Hin I
Endpolnt . *  Analysis Type SampleLink Control Link Date Analyzed Version
Average AG Wt (Dry, mg) Comparison 13-8778-5451 13-8778-5451 19 Ju-06 B:51 AM'  CETISv1.1.2
Method Alt H  Data Transform Zeta || NOEL LOEL  ToxicUnils ChV PMSD
Wilcoxon Rank Sum Two-Sample C>T Rank >100 1 N/A 30.71%
Group Comparisons
Control vs Conc-% Statistic Critical P-Value Tiea Decislon(0,05)
Artificlal Soll/Sedt 100 21 o1 0 Non-Significant Effect
ANOVA Table
Source Sum of Squares  Mean Square oF F Statistic  P-Value Decislon{0.0%)
: | Between 2545198 2.546196 1 0.91 0.36860 Non-Significant Effect
Error 22.43875 2.604843 8
Total ~ 24.9849429 5.3510389 )
—_— e e e e e ————
ANOVA Assumptions )
Attribute Test Statistic Critical P-Valus Decislon{0.01)
Variances Varlanca Ratio F 1.04281 2315450 096857 Equal Variances
Distrbution - Shapiro-Witk W 0.7659) 0.00877 Non-normal Distribution
e —————————————— L —— ___ —————————————
Data Summary Original Data Transformed Data
Conc-% Control Type Coumt  Mean Minimum Maximum SD Mean Minimum  Maximum SD
] Artificial SoW/S 5 496040  2.05668 6.26333 160222  6.80000 2.00000 10,0000  3.11448
100 ] 3.95120 117200 557001 165713 4.20000 1.00000 B8.00000 258844
Graphics
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Comparisons: PagaBol §

. or : Report Date: 19 Jul-06 8:51 AM
CETIS Analysis Detall : : Anilysis:  04-1075-3120/B156604psC
Plant Bloassay - Chronlc CH2M Hill
Endpoint Analysis Type ' Sample Link  Control Link  Date Analyzed Version
Average Root WL (Wet,mg)  Comparison 1307785451  13-8776-5451 19JuLDBB:51AM  CETISV112
T
Method ) Alt H Data Transform Zeta I NOEL LOEL  ToxicUnits ChV PMBD
Equal Varlance t Two-Sample C>7T Uniransionmed 100 >100 1 - N/A . 48.66%
Group Comparisons
Comrol ve Conc% - Statistic Critical PValue MSD Decislon{0.05) .
Artificial Soi/Sedl 100 0.62527 1.85935 0.2748 17.9443 Non-Significant Effect
ANOVA Tabls
Source Sumof Squares MeanSquare DF F Statistic  P-Value Decislon(0.05)
Balwaen 91.01454 91.01494 1 0.39 0.54621 Non-Significant Effect
Eror 1862.381 2327976 a
Totaf 185330592 323.31256 9 .
ANOVA Assumptions . .
Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ralio F 1.45274 2315450  0.72627 Equal Variances
Distribution Shapiro-Wilk W 0.86473 0.08673 Nomnal Distibution

Transformed Data

Data Summary Original Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
[ Artificial Sol'S 5 36.878 13317 ° 4699 13.778
100 . ] 30.844 45140 48554 16.606
Graphics
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Comparisons: Paga7of 8

. . Report Date: 19 Jul-08 8:51 AM
CETIS Analysis Detalil Analysla: 059625 5204/B156404psC -
l Plant Bloassay = Chronle . CH2M Hill I
m*
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version

Average Root Wt (Dry, mg) Comparison 13-8778-3431 1387785451 19Jul-06 B:51AM  CETISV1.1.2

NOEL LOEL  ToxicUnits . ChV SD
100 >100 1 NA 54.49%

Method ) At H  Dota Transform Zeta
Equal Variance t Two-Sample

Group Comparisons .
Control vs Conc-% Statistic Critlcal P-Valus MsSD Declslion(0.05)
Artificial SoivSedi 100 0.01519 1.85055 0.4941 0.88128 Non-Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0001206 0.00013 1 0.00 0.56825 Non-Significant Effect
Emor 4.492009 0.561501 8
Total 4.49213825 0.5616308 9
ANOVA Assumplions : .
Attribute Test Statistic Critical PValus Dacislon{0.01)
Varances Variance Ratio F 235927 23.15450 0.42618 Equal Variances
Distribufion Shapiro-Wilk W 0.93228 047069 Nommal Distribution
.| Data Summary Original Data Transformed Data
ConcYe Control Type Count  Mean Minimum Maximom SD Msan Minimum Maximom SD
0 Artificial Sol'S 5 1.61720 0.54667 2.06331 0.57819
100 5 1.61060 0.344014 28240 0.88809

——— e — — ————————————————  —
Graphics

Aversge Root WE. (D7y, mg)
5
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ANOVA Table

Comparisons: Page8of 9
. . w Report Date: 19 Jul-08 8:51 AM
CETIS Analysis Detail Analysls:  17-3037-7884/B156604psC
Plant Bloassay - Chronic CH2M Hilt |
Endpoint Analysls Type SampieLink ControlLink  Date Analyzed Version
. | Averags Tolal Wi (Wet, mg) Comparison 13-8778-5451  13-8778-5451 19 06 8:51AM  CETISvI.12
s ]
Method Alt H  Data Transform Zets [NOEL  LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >0 1 . NIA 43.45%
Group Comparisons
Control  vs  Conc-% Statistic Critical P-Value MSD Decision(0.03)
Adlificial SoUSedl 100 0.6926 1.85855  0.2541 28,8851 Non-Significant Effect

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 289.3578 289.3578 1 048 0.50816 Non-Significant Effect
Ermor 4825.742 603.2178 8 .
Total 5115.09998 892.57558 9
— o —— L _— — e - - - -
ANOVA Assumptions
Attribiute Test Statistic Critical P-Value Declislon{0.01)
Varlances Varlance Ratio F 120886 23,15450 0.85859 Equal Varlances
Distribution Shapiro-Wik W 0.83758 0.04125 Nommal Distribution
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Artficlal Sol/'S § 66.484 26.15 st 23.370
100 5 55.725 14.868 83.642 25,693
_—————————
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Comparisons: Page9of 9

. . . Report Date: 19 Jul-08 8:51 AM
CETIS Analysis Detail : Analysis:  00-3240-562/8156604psC
.| Plant Bioassay - Chronlc . CH2M Hiit
Endpoint Analysis Type Ssmple Link  ControlLink  Date Analyzed Version |
Average Totsl Wt (Dry, mg) Compartson 13-8778-5451 13-8778-5451 19 4-DGB51AM  CETISv1.1.2

Method At H DataTransform = Zats “ NCEL LOEL Toxiclints Chv PMSD

Equal Varlance t Two-Sampla C>T Untransformed l 100 >100 1 N/A A42.74% |

Group Comparisons

Conirol vy Conc-% Statistic Critical PValue MSD Decision{0.05)

Astificlal Soll'Sedl 100 0.67228 1.85955 0.2602 281142 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistle  P.-Value Deciston(9.05)

Batween 258272 258272 1 045 0.52034 Non-Significant Effect

Emor 4571575 5.714463 8

Total 482954681 8.2971888 9

ANOVA Assumptions -

Attribute Test Statistic Critical P-Value Dacislon{0.01)

Varlances Variance Ratio F 124729 23.15450 0.8355¢ Equal Variances

Distribution Shapiro-Witkk W 0.83879 0.04267 Normal Distribution
%
Data Summary Orliginal Dats Transformed Data
Cone-% Control Type Count  Mean Minimum Maximum SD Msan Minimum Maximum SD
0 Asdtificial SoVS 5 6.57761 2.70335 832066 225514

100 5 556120 1.51602 8239399 251859

Graphlcs

107

Avarage Total Wt (Dry, mg)
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Paga1of 3

- Report Date: 19 Juk06 9:25 AM
CETIS Test Summary TestLink:  087339-5020/B158505sC
| Plant Bioassay - Chronlc T CH2M Hill I
Test No: 03-3337-9736 Tost Type: Plant Chronic Durstion: NA
Start Date; 05 Apr-08 Protocol: ASTM E1963-02 (2002) Species: Pou sandbergil
Ending Date: DIt Water: Sourca:
Setup Date: 05 Apr-06 Brine: .
Comments: recalculated Height and Length data July 19, 2008
————— — - — - -
Sample No:  14-5463-3117 Code: B1566-05 Client:
Sample Date; 04 Ape-08 Material:  Soll * Project:
Recelve Date: Source:  Hanford
Sample Age: 24h Station:
Comments:  J11JH4
T e e e —— T _—
Comparison Summary
Analysis Endpoint NOEL LOEL Chy PMSD Method
05-99580999 % Germination 100 > 100 NA 27.93% Wilcoxon Rank Sum Two-Sample
09-4865-9500 Awerage Height (mm) <100 100 . NA 15.47% °  EquatVardance t Two-Sample
13-2097-5281 Awverage Length {mm) 100 > 100 NA 25.19% Equal Variance | Two-Sampie
12-7179-0270 Average AG Wt (Wet,mg) 100 > 100 N/A 2.37% Equal Varfance t Two-Sampie
04-1030-1329 Average AG Wt (Dry, mg) 100 >100 N/A 33.30% Equal Variance t Two-Sampie
04-5048-9747 Average Root Wt (Wet.mg 100 >100 NA 38.45% Equal Variance t Two-Sampie
08-4828-7799 Average Root WL (Dry, mg) 100 > 100 NA 35.66% Equal Variance t Two-Sample
04-0228-6404 Average Total Wt {(Wet, mg’ 100 > 100 NIA U.12% . Equal Varianca t Two-Sampie
05-2803-0914 Average Tolal Wt (Ory, mg) 100 > 100 NIA .« 33ATH Equal Variance t Two-Sample

-118-
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Page2of 3

Lol Report Date: 19 Jul-08 9:25 AM

CETIS Test Summary TestLink:  08-7339-5020/815660505C
% Germination Summary )

Conc% Control Typa  Reps  Mean Minimum Maximum SE 5D cv

0 T AdificialSokS 5 . 0.34000  0.60000 1.00000 0.08798 0.21909 28.08%

100 5 092000  0.50000 1.00000 0.08000 0.17889 19.44%

Average Helght (mm) Summary : .

Conc-% Control Type Reps Mean Minimum Maximum SE - 5D cv

0 Adtificial Sol/5 S 75.780 61 84.400 3.9903 8.9226 11.7%

100 5 64.68 §1.200 732 21913 4.8008 7.58%

Avarage Length (mm) Summary B

Conc-% Control Type Reps  Mean Minimum Maximum SE 5D vV

[} Artificlal SoWs § 91.22 50 117.40 114 25.491 2T.94%

100 5 .72 54 798 4.7702 10.668 14.87%

Average AG Wt (Wet, mg) Summary .

Conc-% Control Type Reps Mean Minimum Maximum SE S0 cy

0 Artifidal Soit'S 5 29,605 12.833 36.828 43456 . 9,717 32.82%

100 5 23,148 14.014 29.797 2117 - 81977 28.78%

Average AG Wt (Dry, mg) Summary '

Conc-% Control Type Reps Mean Minimum Maximum SE SD cV

0 Artificial Sol’'S  § 496040 205668 6.26333 0.75679 1.69222 34.11%

100 $ 3.76653 232200  4.98667 0.46535 1.04056 27.63%

Average Root Wt. (Wet, mg) Summary

Conc-% Control Type Reps  Mean Minimum Maximum SE sD cv

0 Adificlal Soll’s 5§ 36.878 13317 46,99 68,1516 13.778 I7.36%

100 3 31,738 20.338 41,842 3.7804 8.4532 26.63%

Average Root Wt. {Dry, mg) Summary

Conc% Control Typs Reps  Mean Minimum Maximum SE SD cv

0 Aificial Sol's 5 1.61720 0.64667 2.06331 0.25857 0.57819 35.75%

100 5 1.65493 1.05601 °~ 2.03398 097121 0.38285 23.13%

Average Tolal Wt (Wet, mg) Summary

Cone-% Control Type Reps  Mean Minimum Msaximum SE SD Ccv

0 Adtificial SoUS 5 66488 - 26150 8217 10.452 23370 35.15%

100 5 54.883 34.352 66.818 €.2951 14.076 25.65%

Average Total Wt (Dry, mg) Summary

ConcY Control Type  Reps  Mean Minimum  Maximum SE sD cv

a Astifidal SoW/s 5 8.57761 270335 8.32666 1.00853 225514 M29%

100 5 542147 3.37800 8.75334 0.62011 1.386680 25.58%
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Pagedof 3

Report Date: 19 Jul-06 §:25 AM

CETIS Test Summary Testlnk:  08-7335.5020156605pC

% Germination Detail .

Conc%  ControlType Rep1  Rep2 Rep3  Repd Rep$

0 Atificial Sol’S  0.60000 1.00000 1.00000 0.50000 1.00000

100 100000 1.00000 100000 1.00000 0.60000

Average Height (mm) Detal ’

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rop 5

0 Artificial SolVS 61 844000 758000 BO7 14

100 612000 642 62 732 62.7000

Average Length {mm) Detatl

Conc-% Controi Typs Rep1 Rep 2 Rep 3 Rep 4 Rep S

4] Artifictal Soi}fs 50 117.400 55.8000 887 1022

100 ’ 54 78.6 74.4000 7986 79

Average AG Wt (Wet, mg) Detall

Conc-% Contral Type Rep4 Rep 2 Rep 3 Rep 4 Rep 5§

0 Artificial Soll’S 12,8333 368260 31748 3578 30.84

100 . 14.0140 24974 -~ 20,118 28.822 20,7987

Average AG Wt (Dry, mg) Detall .

Conc-% Control Typs Rep 1 Rep 2 Rep 3 Rep 4 Rep5

0 Artficial Scl/S  2.05668 6.05200 526000 828333 517000

100 232200 390800 319401 444199 4.96687 ..

Average Root WL, (Wet, mg) Detall

Conc-% Control Type Rap1 Rep2 Rep 3 Rep & Rep5 *

0 Adificial Sol’S  13.3167 452540 363420 48.99 42488 |

100 203380 418420 263220 34114 26.0733

Average Root WL (Dry, mg) Detall

Canc-% Control Type Rep1 Rep 2 Rep 3 Rep d Rep 5

0 Artficlal Scl’S  0.54667 1.92800 1.,52800 208331 1.92001

100 1.05601 1.87601 1.52201 2.03358 1.78668

Average Total Wt (Wet, mg) Detail )

Cone-% Control Type Rep 1 Rep2 Rep 3 Rep 4 Rep 5

0 Artificlal Sol'S 26.1500 82.0800 68.0900 8277 73328

160 34352 68816 484400 060938 6587 -

Avsrage Total Wt (Dry, mg) Detall

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep d Rep S

0 Aificlal Soi'S 270335 7.98000 6,78801 8.32668 7.09000

100 337800 678400 471603 047588 675334
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Comparisons: Page1cf 9

v . ’ Report Date: 19 Jul-08 8:56 AM

CETIS Aﬂﬂ]VSlS Detail . Analysis:  05-9956-0990/B15660505C
# Plant Bicassay - Chronle : . CHzM HI [I

Endpolnt Anslysis Type SamplalLink Cantrol Link  Date Anatyzed Version

%% Germination Comparison 08-73365-5020 08-7339-5020 19Ju06855AM  CETISVI.1.2

Method Alt H  Data Transform Zeta || NOEL LOEL ToxicUnits ChV PMSD

Wilcoxon Rank Sum Two-Sample C>T  Rank ! 100 >100 1 NA 27.93%
e — ———

Group Comparisons

Contro} vs Conc-% Statistic  Critical PValue  Ties Dscision(0.05)
Actificial SolUSedi 100 30 0.6548 3 Non-Significant Effect
ANOVA Table '
Source Sum of Squares - Mean Square DF F Statistic*  P-Value Decision{0.05)
Between 0.021087 0.021087 1 0.40 0.54474 Non-Significant Effect
Error 0.4217399 0.052717 ]
Total 0.44282693 0.0738045 9 .
L_r_—_—=—=_== = —— — ——  — "
ANOVA Assumplions
Attribute Test Statistic Critical P-Value Decision{0.01)
Variances Varianca Ratio F 1.50000 23.15450  0.70400 Equal Variances )
Distribution Shapiro-Wik W - 0.75854 0.00455 Non-nacmat Distribution
—_—_— - — — ———  — ——— =
Data Summary Orlginal Data Transformed Dala
Conc% Control Type Count Mean Minlimum Maximum SD Meaan Minimum Maximum SD
0 Artificial SolWS 5 0.8400Q 0.60000 1.00000 0.21908 5.00000 200000 7.00000 273861
100 5 0.52000 0.60000 1.00000 0.17689 6.00000 2.00000 7.000C0 223807
————— e —  —————————— — ——  — ——  ———— — ———————
Graphlcs '
107
s
0.5
g u.
i ot I SURORUIN SN
7 oS
0.4
o34
0.2
0.4
o ¢ ) 100
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Comparisons: Page2of 9

e . . . . * . ReportDate 19 Jul-06 8:56 AM
CETIS Analysis Detail Analysis: 094365 B50VB1S660508C
| Piant Bloassay « Chronlc . CH2M Hill |
_— . ]

J Endpoint ' Analysis Type SamplsLink Controflink Date Analyzed Version

Avarage Height {mm) Comparison 08-7330-5020 08-7339-5020 19 OB B:S5AM  CETISVI.1.2

Method Data Transform Zeota
Equal Varianca t Two-Sample Untransformed

NOEL LOEL  ToxicUnits  ChV PMSD

Group Comparisons

Control ve Conc-% Statistic Critical P-Vaiue MSD Decision(0.05)
Attificial SolifSedl 100 . 244269 1.85955 0.0202 8.46534 Significant Effact
ANOVA Table

Source Sum of Squares Mean SBquare DF F Statistic  P-Valus Deciston(0.05)
Between 309,136 . 308.1361 . 1 597 0.04039 Significant Effect
Error 4144799 51.80009 8

Total 723.616028 360.94607 9

w
ANOVA Assumplions .

Adtribute Tost Statistlc Critical PValue Decislon{0.01)

Varlances Variance Ratio F 3.31608 23.15450 027234 Equal Variances

Distribution Shapiro-wilk W 0.90869 0.27211 Normal Distribution
E _ —_— . ey

Dala Summary Qriginal Data Transformed Data

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

0 Arttficial Solt/S S 75.780 61 B44 8.9226

100 5 64.68 €612 73.2 458998
%

Graphics .

E 10 )
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-122-
000-092-101-1 . CETIS™ vi.1.2revi Analyst__ 2. Approval:



. . Comparisons: Pagatof 1

‘ ' . Roport Date; 19 Jul-08 9:25 AM
CETIS Analysis Detalil Analysis:  13-2897-G2B1/B150605psC
Plant Bicassay - Chronlo : CH2M Hit I
Endpoint Analysis Type Ssmplelink Control Link  Date Analyzed Version
Average Length (mm) Comparison 08-7339-5020 08-73358-5020 19.Jul-086 9:25AM  CETISvL.1.2
Method At H Data Transform Zata ” NOEL LOEL Toxic Units Chvy PMSD
Equal Varance t Two-Sample C>T Untransformed - 100 *>100 1 © NIA 25.19%
Group Comparisons .
Controt vs Conec-% Statistic Critical PValue MSD Dacision(D.03)
Artificial SoWSedi 100 149706 1.85855 0.0884 229794 Non-Significant Effect .
— e _ — —— ——— — —_— =
ANOVA Table
Source Sum of Squares  Mean Square DF F Statistic  P-Valus Decislon{8.05)
Between 855.625 855.625 1 224 0.17275 Non-Significant Effect
Ermor 3054.176 381.772 8
Total 3909.80103 1237.3970 @
_— = e — - - - —_—
ANOVA Assumptions
Attribute Tost Statlstic Critical PNalus . Declslon{0.01)
Variances Variance Rallo F 5.71118 * 2315450  0.11988 Equal Variances
Distribution Shaplro-Wik W 0.88471 014774 Normal Distribution
e ———— — — s —_——— |
Data Summary Original Data . Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean - ' Minimum Maximum 8D
0 Artificial SolVS 5 N2 50 1174 2549
100 5 7272 54 798 10.665
Graphics

7

Averapa Length (mm)
8.
Cantzred
e B

- - - - .‘o-
Regat el

s Kot
30

oy

° T - 3
[ ] 100 «10
Conc-%
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CETIS Analysis Detail

Comparisons: Page4 ol 9
Report Date; 18 Jut-06 8:56 AM
Analysis: 12-T179-0270/8156605psC

Plant Bioassay - Chronls

CHZM Hill I

Endpoint Analysis Type Sampie Link ControlLink  Date Analyzed Verslon
Average AG Wt (Wet, mg) Comparison 08-7339-5020 08-7336-5020 19 Ju068:56AM  CETISV1.1.2
Method At H  Data Transform Zota ||NOEL.  LOEL  ToxicUnits ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NA 32.37%
?‘"‘:.a
Group Comparisons
Control, va Conc% Statistic  Critical PValve MSD Decision(0.05)
Artificial Soi/Sed 100 1,25344 1.85855 o127 9.58459 Non-Significant Effect
— - e —— ———
ANOVA Table
Source Sum of Squares Mean Square DF ¥ Statistic  P-Value Decision({0.05)
Between 104.3463 104.3463 1 157 0.24544 Non-Significant Effect
Emor 531.3278 68.41508 ]
Total 635.674072 170.76223 9
AT e R —— ——— e T eEC—
ANOVA Assumptions
Altribute Tast Statistic Critical P-Value Declslon{0.01)
Variances Varlanca Ratio F 2.45808 23.15450 0.40501 Equal Variances
Distribution Shaplro-YVilk W 0.84922 0.05688 Normal Distibution
- —  —— .. - —_ —  —— ———————————  ____ — - —
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 - :Arrrﬁdal Sol's S8 28.605 12833 36.828 B.T17
100 L1 23,945 14.014 29797 6.1977
lm
Graphics
l-
| N
E
.
Ft
£ E \
2 ,
]
E 0 []
L}
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. L ) | -13‘ T Y Y : U L T 1
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Comparisons: PageSof &

. . Report Date: 18 Jul-08 8:56 AM
CETIS Analysis Detail Analysis:  04-1030-1329/B156605psC
Plant Bloassay - Chronle . . CH2M Hill
Endpoint Analysis Type Sampla Link  Control Link  Date Analyzed Version
Average AG Wt (Dry, mg) . Comparison 08-7339-5020 ©08-7339-5020 19Jul-08 B.36AM  CETISvi.2Z
e ————
Method At H Data Transform Zota [} NOEL LOEL ToxicUnits ChV PMSD
Equal Variance t Two-Sample C>T -  Untransiormed 100 >100 1 - N/A 33.30%
Group Comparisons .
Control v Conc% © Statistic Critlea) P-Value M3D Declision(0.05)
Artificlal Soll/Sedi 100 1.34382 1,85955 0.1079 1.65205 - Non-Significant Effect
ANCVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Batween 3.563207 3.5683207 1 1.81 0.21587 Non-Significant Effect
Emor 18.78558 1973194 8
Tolal 19.34808472 5.5354908 9
— L e —— — e —— T
ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declaton(0.01)
Variances Varlance Ratio F 2.64472 23.15450 0.36905 Equal Variances
Distribution Shapiro-Wik 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
o . Artificial Soll’'S 5 4.96040 2.05668 8.26333 1.88222
100 5 . 376653 2.32200 4.96657 1,04056
Graphics
1.0
- 0.9
E o]
g GJ:
|
0.5
»
< oy
0.2
0.1
]
8.0 T 1]
() 100
Cont-%

-125-
000-092-101-1 CETIS™ v1.1.2revt Analyst___ 8~ Approvat;



cbmparlsons: PagaSof 9

CETIS A l. i< Detail _ Report Date: 19 Ju-08 8:58 AM
o ANAlysIS Lelal Analysls:  04-5048.9747/B156005psC
! Plant Bioassay- Chronle ' ' CH2M Hilt |
Endpolint Analysis Type ’ SamplelLink ControlLink Date Analyred Version
Average Root Wt (Wet, mg) Comparison 08-7335-5020 08-7335-5020 19 JULDEBS6AM  CETISV1.1.2
— N —
Method Alt H Data Transtorm 2otz { NOEL LOEL Toxic Units Chv PMSD
Equal Varance t Two-Sampie C>T Untransformed 100 >100 1 NA 36.45%
e
Group Comparisons . ‘ ]
Control vs Conc% Statistic Critical P-Value MsD Decision{0.05)
. ] Astificial Sol'Sed 100 : .0.71108 1.8595% 0.2488 13.4424 Non-Significant Effect i
ANOVA Table .
Source Sum of Squares * Mean Square DF F Statistic  P-Value Deciaion(0.05)
Between 68.05597 66.05597 1 0.51 0.45724 Non-Significant Effect
Ermor 1045.13 130.6412 8
Total 1111.18549 196.65716 9
e —————— -
ANOVA Assumptions "
Attribute Teost Statistic Critical P-Valus Declalon(0.01)
Varances Varianca Ralio F 265655 23.15450 0.36694 Equal Varlances
Distribution Shaplro-Wilk W 0.87165 0.10448 Normal Distribution
—— —— ——— —— —_——————— ————————————— - —— — - - -
Data Summary Original Data Transformed Data
Conc-% Control Typa  Count  Mean Minimum  Maxlmum $D Mean Minimum Maximum SD
1] Artificial Soil’'S 5 36.878 13.317 46.99 13.778
100 5 31.738 20333 41,542 04532

.
Graphics

Aversge Root WL (Wet, mg)
Cantrred

Conc-"%
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Comparisons: Page7of 9

. . Report Date: 19 Jul-08 8:56 AM
CETIS Analysis Detall Analysls:  0B4B28-7709/B156005p5C
| Plant Bloassay « Chronle . CHamHu# | -
Endpoint Analysis Type .Ssmple Link Control Link  Date Analyzed Version
Average Root W, (Dry, mg) Comparison 0873305020 08-7338-5020 19 J-068:38AM  CETSwi12
Mathod At H  Data Transform Zota |[NOEL LOEL ToxicUnits ChV PMSD
Equal Variancs L Two-Sample C>T _ Unvansformed 100 >100 1 NA 35.66%
Group Comparisons - .
Control vs Conc-% Statistic  Critical P-Value  MSD Dacision(0.05)
Artificial SovSedi 100 01217 185855  0.5469 0.57668 Non-Significant Effect

w
ANOVA Table

Source Sum of Squares Mean Square DF F Statistic ' P-Value Decision{0.05)

Betwean 0.0035600 0.003560 1 0.01 0.90815 Non-Significant Effect
Eror 1.523489 0.2404368 B .
[Total 1.92704911 0.2439961 9
ANOYA Assumptiona - . .
Attribute Tast Statistio Critlcal P-Vaiue Decision(0.01)
varlances Variance Ratlo F 228077 23.15450 - 0.44417 Equal Variances
Distribution Shaplro-Wik W 0.85352 . 0.06397 Normal Distribution
— —_ —— — e —
Data Summary Orlginal Data ‘ Transformed Data
Conc-% Control Type Count  Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Adtificial SolyS S 161720 0.64667 206331 0.57819
100 3 1.85493 1.05601 2.02358 0.3828%
Graphlcs .
W oottt wEEssSmm_- ""iaa'ua'
'g‘ 0.5
= ol
§
g ] §
i
g 0.
< 0M
0]
013
o0 r ' T e e e S e ey
] 100 20 -L5 10 95 04 o8 10 1§ 20
Conc-% PRankits
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. Comparisons: . Page8cof 9

CETIS Analysis Detai | ' PSR v dvoriie

Plant Bloassay - Chronlc . CH2ZM HIlt I

M@
Endpolnt Analysis Type Sampie Link Control Link  Date Analyzed Version
Average Total Wt (Wet, mg) Comparison 08-7339-5020 08-7339-3020 19Jul05&:56AM CETNSv1.32
S — ..

Method Alt H  Data Transform Zota |INOEL LOEL ToxlkcUnits ChYV PMSD
Equal Varjance { Two-Sampie C>T  Untransformed !!100 >100 1 . NIA . 3413%
Group Comparisons
Control vs Cont-% Statistic Critical P-Value MSD Decision{0.05)
Atificial Sol/Sedl 100 0.95081 1.85955 0.1848 22.6883 Non-Significant Effect
ANOVA Table
Source SumofSquares MeanSquare’ DF [ Statistic  P-Value Decislon(0.05)
Belween 336.44T1 3364471 1 0.90 0.36954 . Non-Significant Effect
Emor 2977274 372.1583 8

]

Totad 33172122

708.806832

ANOQVA Assumptions
Attribute Test Statistic Critical PValue Daclision{0.01)
Varances Variance Ratio F 2.75655 23.15450 0.34572 Equal Varances
Dislributon Shapiro-Wilk W 0.83700, o 0.04061 Normal Dis¥ibution
—_—— = — - — - ———— |
Data Summary Originat Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum 3D Mean Mininum - Maximum 8D
0 Astiiclal SolV'S 5 66484 | 26,15 8277 23370
100 5 654.883 34,352 66.816 14.076
Graphics
lq
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g ¥
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o 100 b
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Comparisons: ) Pagefol 9

. . Report Date: 19 Jul-08 8:56 AM
CETIS Analysis Detail Anatysis: ©  05-2003-0914/B1586058C
lim)l Bioassay - Chronic . : CHzM HIt
-Endpohl Analysis Typa Sample Unk Controllink Date Analyzad Verslon
Average Total Wi (Dry, mg) - Comparieon 06-7339-5020 0873395020 19 Ju-06 8:56 AM  CETISvI.1.2

Toxic Units ChV PMSD

Method At H Data Transform Zota || NOEL LOEL

Equal Variance t Two-Sample C>T Untransiommed >100 1 NA
Group Comparisons . . .
.| Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Artificial Scil'Sedi 100 0.97653 1.85855 01787 2.20153 Non-Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic  P-Value Decision(0.05)
Betwaan 3.3416838 3.341638 1 0.95 0.35740 Non-Significant Effect
Emor 2803325 3.504161 8
Total 31.374%232 6.8457971 9 ’ )
ANOVA Assumptions '
Altribute Test Statistic Critical PValus Declsion(0.04) ‘
Varlances Variance Ralo F - 2.64510 2315450  0,36899 Equal Varances
Distribution Shapiro-Witk W 0.85662 0,07350 Normal Distribution
Data Summary Original Data Transformed Dats
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 _ Adtificlal SollS 5 6.57761 270335 8.32660 225514
100 5 542147  32.37800 8.753 138660
Graphics
1.0
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HWashington Closure Hanford CHA]N OF CUST ODYISAMPLE ANALYSIS REOUEST RC-051-4 I"'S‘- L of 1
Cplicctor Comosay Contadt * Televhone No. Proicet Coordinator
| COLLOM JOAN KESSNER 3754638 KESSNER, Jl;i PriceCode 8L, Data Turnaround
Proiect Designation Sampling Location SAF No. 45 Days
100 & 300 Arca Component of the RCBRA = Incremental So | PIT 23 RC-051 Air Quality | ] it Y
Tee Chest No. Ficld Logbook No. COA Mcthod of Shinmeat
EL-139%6 BESRAS6520 . )
Shinoed To - Offsite Propertv No. Bil} of Ladine/Alr Bill No.
_CHZMHILL —— e oo ermend L AOSUISY o e mepern ek e e g s i
POSSI BLE SAMI‘LE IIAZARDSIR.E.MARKS .
NONE Preservation Neme Home .
GP 7]
Special Handling and/or Storage Troe of Contalner -
NONE No. of Container(s) 1 .
1000 TS
Velume ‘00¢ 4 “."i:
Sot () in | Soid P
L] w -
SAMPLE ANALYSIS
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Walington Closnre Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 l"’wﬂ Lo}
lcctor | Company Contaet Telenhone No. Proiect Coordinator
I.. COLLOM JOAN KESSNER 3754688 KESSNER, ) PriceCode 8. Data Turparound
dicct Designation Samaling Location SAF No. Alr Quality 4S5 Days
100 & 300 Anca Component of the RCIRA - Incremental So §  Upland Bockhill Ehevaled-100-5-2 RC-05) 3
Cliest No. ‘ield Lozbook No. COA Alethod of Shinment .
EL-1596 BESRASGS20
inocd To Offsite Proocrty No. Bill of Lading/Alr Uill No.
CHIMHN, ADG01IS] . .
OSSIBLE SAMPLE UAZARDS/HEMARRKS - - ¢
‘oreniclly Rodionctive, Prescrvation Kone Kone
" . GP PG
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