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· ELR Consulting, Inc. 
PROJECT MANAGEMENT, ENGINEERING, & TECHNICAL SERVICES 

July 20, 2006 

Ms. Joan Kessner 
Subcontract Technical Representative 
Washington Closure Hanford LLC 
3070 George Washington Way 
Richland, WA 99354 

Dear Ms. Kessner: 

ACUTE SCREENING BIOASSA YS - AMENDED BLUEGRASS REPORTS 
CONTRACT NUMBER 0000X-SC-G0553 

Enclosed are .amended Bluegrass reports for the following Sample Delivery Groups: 

• BG1542-01 thru 09- Report amended July 18, 2006 
• BG1542-01A, -02A, -03A and -08A and BG1566-01 thru 05 -

Report amended July 19, 2006 
• BG1575-01 thru 11 -Report amended July 19, 2006 

✓• BG1589-01 thru 09-Report amended July 19, 2006 

An electronic copy of this information is provided for your convenience. 

Should you have any questions, please feel free-to call me at (509) 531-8774. 

Sincerely yours, 

Emmett L. Richards 
President 

Enclosures 



Table 2: Bluegraas Chronic Test Results for Washington Closure Hanford 
E, statistically significant difference from tab control by use of Equal Variance t Two-Sample Test 

ns indicates a non statistically significant result; 1
, Indicates statistically significant al alpha (p} = 0.05; - , Indicates no statistical test performed, 

Average Average 
Bluegrass Significantly Significantly Signlficantly Above Significantly Above Slgnlficantly 

Lab ID: 
14 day different Bluegrass different Bluegrass differenl Ground different Ground different Average Root 

Sample Number: Germination compared to Average compared to Average Root compared to Shoot Mass compared to Shoot Mass compared to Mass 
Endpoinl Lab Control? Stem Height Lab Control? Length Lab Control? (Wet) Lab Control? (Ory) Lab Control? (Wet) 

1%\ fmml Imm\ 
,_ , ,_ , ,_ , 

Tests initiated on Mav 11 2006 

Laboratory Control 84 - 80.3 - 93.1 - 31 .9 - 5.25 - 45.4 
BG1589-01 J11JT0 96 ns 69.6 E5 57.5 E5 18.0 E5 3.63 E 5 14.2 
BG1589-02 J11JV8 88 ns 72.1 E5 62.2 E5 18.1 E5 3.29 E 5 14.7 
BG1589-03 J11JY2 84 ns 65.7 E 5 60.7 E5 16.1 E5 2.87 E 5 13.6 

BG1589-04 J11JW4 92 ns 88.6 ns 71 .0 E 5 27.5 ns 4.37 ns 24.1 

BG1589-05 J11K46 76 ns 77.0 ns 73.8 ns 30.6 ns 4.46 ns 35.0 

BG1589-06 J11 K73 88 ns 78.5 ns 69.3 E 5 24.0 ns 4.22 ns 19.5 

BG1589-07 J11K67 100 ns 70.2 E5 70.3 E 5 23.2 Es 4.32 ns 25.8 

BG1589-08 J11 K55 88 ns 82.2 ns 75.5 Es 32.7 ns 5.47 ns 29.6 

BG1589-09 J11 KC5 88 ns 69.5 ns 67.3 Es 22.0 ns 3.71 ns 28.5 

Average Average 
Slgnlfieantly Slgnfflcantly Total Mass Significantly Total Mass Significantly 

different Average Root different (Shoots + different (Shoots+ different 
compared to Ma$$ compared to Roots) compared to Roots) compared to 
Lab Control? (Ory) Lab Control? (Wet) Lab Control? (Dry) Lab Control? 

,-, ,_ , , __ , 

- 1.76 - 77.3 - 7.01 -
E 5 1.21 ns 32.3 E5 4.84 E 5 
E5 0.79 E5 32.8 E 5 4.08 E 5 
Es 1.26 ns 29.7 E 5 4.12 E 5 
E5 1.10 E5 51 .6 ns 5.48 ns 

ns 1.55 ns 65.7 ns 6.02 ns 
E5 1.06 E5 43.5 E5 5.27 ns 
Es 1.23 ns 49.0 Es 5.55 ns 

ns 1.33 ns 62.3 ns 6.80 ns 

ns 1.09 ns 50.5 ns 4.80 ns 
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INTRODUCTION 

CH2M Iill.L conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa 
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure 
Hanford, Richland, Washington. The tests were conducted from May 11 through June 14, 
2006. . 

FoJlowing recommendations of an·additional QA review, the statistical analysis for shoot 
height and root length presented in the original report (July 12, 2006) were recalculated. 
Subsequently, this document presents the amended results and serves as the final report. 

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

The water used to initially hydrate the control and test soils was Milli-Q equivalent de
ionized water. After initial ~ydration, all test chambers were watered with half strength 
Hoagland's solution on an every other day basis. All hydration was accomplished via 
subinigation. 

TEST CONCENTRATIONS 

The concentration tested in the bluegrass tests was 100 percent test sample with control soil 
alone for the control. For ~e bluegrass tests, 50 seeds per concentration were used with five 
replicate test chambers per concentration and 10 seeds planted per chamber. Following 

-3-



germination, test chambers were thinned as needed to a maximum five seedlings per 
replicate, 

SAMPLE COLLECTION 

The soil samples were -collected from April 26 through May 9, 2006. The samples were 
stored in the dark at 4°C until test solutions were prepared and tested. Chain of Custody for 
sample collection is provided in Appendix C. 

SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

Client ID Sample Sample Bluegrass Analytical 
Date Location test SDG LabSDG 

JllJT0 04/26/2006 100-D-48:2 BG1589-01 F1610 

JllJV8 04/30/2006 100-D-49-2 BG1589-02 F1630 

Jl1JY2 05/01/2006 1607-D2:1 BG1589-03 F1636 

JllJW4 05/02/2006 116-F-1 BG1589-04 Fl645 

Jl1K46 05/02/2006 600-208 BG1589-05 Fl648 

JllK73 05/07/2006 YAKIMA RIDGE II BG1589-06 F1690 

JllK67 05/08/2006 600-171 BG1589-07 F1691 

JllK55 05/08/2006 600--181 BG1589-08 Fl700 

JllKCS 05/09/2006 SADDLE MOUNTAIN BG1589-09 F1705 
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SAMPLE PREPARATION 

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90 g 
dry weight of soil was added to each test chamber. The soils were initially hydrated with 
Milli-Q equivalent de-ionized water via subirrigation. 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 the planting of 10 seeds in each test chamber. Seeds were planted 1 ½ 
times the seeds diameter (approx. 2 mm) and covered gently with soil. A small amount of 
hydration water (10 ml) was sprayed onto the soil surface to ensure seeds received moisture. 

TEST MONITORING 

According to information provided by the seed supplier, germination should take place 
between 14 and 28 days. The number of seeds in each test chamber that germinated was 
recorded on days 14, 16, 20, and 22. Germination was determined to have occurred on day 
20. 

Observations of the shoot appearance were recorded 7 days after post germination (day 27 
after planting). The number of germinated seeds in each test chamber was also recorded. 
Chambers that had more than five germinated seeds had the smallest seedlings removed until 
the number of seedlings was reduced to five. 

Soil pH was taken at initiation and termination by placing approximately 30 g of soil into a 
specimen cup, adding 100 ml of hydration water, and mixing. 

TEST TERMINATION 

Tests were terminated 14 days post germination (day 34 after planting). The number of 
seedlings, shoot appearance and height (tallest shoot of each plant), and root appearance and 
length (longest recovered root of each plant) was recorded. 

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

The wet and dry weight for the roots were also obtained as described above. 
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DATA ANALYSIS 

For each test chamber, the following endpoints were calculated: 

• 14 Day Post~Germination Survival(%) 

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

• Average Above Ground Shoot Mass (Wet) 

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

• Average Above Ground Shoot Mass (Dry) 

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

• Average Root Mass (Wet) 

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

• Average Root Mass (Dry) 

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

• Average Total Mass (Wet) 

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

• Average Total Mass (Dry) 

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

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

divided by the number of seedlings germinated) 

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

divided by the number of seedlings germinated) 

Statistical analysis for each endpoint listed comprised of entering the data obtained from each 
replicate chamber of a test soil and comparing the result 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. 
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RESULTS AND DISCUSSION 

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

The results for sample JllJTO indicated a statistically significant reduction in average stem 
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 comp~ed to the laboratory control. 

The results for sampJe Jl 1JV8 indicated a statistically significant reduction in average stem 
height, aver;ige 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 JI 1JY2 indicated a statistically significant reduction in average stern 
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 Jl 1JW4 indicated a statistically significant reduction in average root 
length, average root mass (wet), and average root mass (dry) when compared to the 
laboratory control. 

The results for sample JI 1K46 indicated no statistically significant reduction.when compared 
to the laboratory control. 

The results for sample Jl 1K73 indicated a statistically significant reduction in average root 
length, average root mass (wet), average root mass (dry), and average total mass (shoots + 
roots, wet) when compared to the laboratory control. 

The results for sample JI IK67 indicated a statistically significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average root mass (wet), 
and average total mass (shoots + roots, wet) when compared to the laboratory control. 

The results for samples JI IKSS indicated a statistical]y significant reduction in average root 
length when compared to the laboratory control. 

The results for sample JI IKC5 indicated a statistically significant reduction in average root 
length when compared to the laboratory control. 
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Table 2: Bluearu,~Cft,ontc Toil R,iulis tor Washington Closu,. Hinrord 
E,"oll~'fslgnricartdffarwahmllbc::onlrolt,yuNofEc,iaiVa1..at1'1io-S,,nptTIU 

N -• I non llo(l1U,;elyalgnlllaol rONI: ' . --•1 .. llllltllr::aily ......... II lflN(p) • 0.05; -: INII<•• rm•- 1111 perlom,ect ,._. 
,._ 

81- Slgt,llconly Slgrlllmnly Slgrhartly - Slg........ay - Slgolbffly 
14day dllf- a..o- dllf ..... .._ dlfT__. - .......... a..,.., dlll' ..... A-Root 

Lob ID: Sompo ,-,m1,,r. - a:impndfo A- ........... A-•- --''° -- --lo 

_,_ 
Cfflpncllo -ErdpolnC ubeono.l? Slomllliglf Ul>Coonln>I? l.on;lh l.alrCo-• (Wot) l.alreoMd? (Oryl l.alrOonRI? (Wot) 

"" 
, ... , <mml ,_, .,_, ,_, 

T-INllolodon....,11 200t 

Laboratory Control 84 - B0.3 - 93.1 - 31.9 - 5.25 - 45.4 
BG1589-01 J11JTO 96 ns 69.6 E5 57.5 Es 16.0 Es 3.63 Es 14.2 
BG1589-02 J11JVB 88 ns 72.1 Ee 62.2 Es 18.1 Es 3.29 E5 14.7 
BG1589-03 J11JY2 84 ns 65.7 es 60.7 Es 16.1 Es 2.87 Es 13.6 
BG1589-04 J11JW4 92 ns 88.6 ns 71 .0 Es 27.5 ns 4.37 ns 24.1 
BG1589-05 J11K46 76 ns 77.0 ns 73.8 ns 30.6 ns 4.46 ns 35.0 
BG1589-06 J11K73 88 ns 78.5 ns 69.3 Es 24.0 ns 4.22 ns 19.5 
BG1589-07 J11K67 100 ns 70.2 Es 70.3 es 23.2 es 4.32 ns 25.8 
BG1589-08 J11K55 88 ns 82.2 ns 75.5 es 32.7 ns 5.47 ns 29.6 
BG1589·09 J11KC5 88 ns 69.5 ns 67.3 Es 22.0 ns 3.71 ns 28.5 

,.,.. ... ,._ 
Slgrkaniy SIQNlicor,dy TolalM&H S~nllleM,Cly TotalMaH sio,,;l'co .. y - A-Raol ldllnnl (&l'o01a • cMr«en1 (stool,• ,.,,.,.,. 
c:ompred10 Mu, COfflpncllo Roola) CO<llpa>ldlo Roota) _. .. 
l.alrCor<tel? (Dry) l,il,CoMd? (WI!) .... Conkd? (Dly) LobC.-. 

·-· ,_, ,_, 

- 1.76 - TT.3 - 7.01 -
Es 1.21 ns 32.3 Es 4.B4 Es 
Es 0.79 Ee 32.8 E5 4.08 es 
Es 1.26 ns 29.7 Ee 4.12 Es 
Es 1.10 , Ee 51.6 ns 5.48 ns 

ns 1.55 ns 65.7 ns 6.02 ns 
E' 1.06 Es 43.5 Es 5.27 ns 
Es 1.23 ns 49.0 E5 5.55 ns 

ns 1.33 ns 62.3 ns 6.80 ns 
ns 1.09 ns 50.5 ns 4.80 ns 



CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the Statement of Work, both technically 
and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or a 
designee, as verified by the following ignature: 

... ·.• ... 
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APPENDIXA 
RAW DATA SHEETS 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 02-6257-1800 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: Oil Water: 

Setup Date: · 11 May-06 Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 12-8157-6918 Code: B1589--01 

Sample Date: 26 Apr-06 03:00 PM Material: Soll 

Receive Date: Source: Hanford 

Sample Age: 14d 9h Station: 

Comments: J11JT0 

Comparison Summary 

Analysls Endpoint NOEL LOEL ChV 
08-9301 -7385 % Germination 100 > 100 NIA 

09-1193-3949 Average Height (mm) < 100 100 NIA 

13-7203-7834 Average Length (mm) < 100 100 NIA 

10-9036-6337 Average AG Wt (Wet, mg) < 100 100 NIA 
06-6445-8715 Average AG WI (Dry, mg) <100 100 NIA 

08-2540-9244 Average Root WL (Wet, mg < 100 100 NIA 

02-3883-0849 Average Root Wl (Dry, mg) 100 > 100 NIA 

06-7704-3860 Average Total Wt (Wet, mg < 100- 100 NIA 
06-5196-0793 Average Total Wt (Dry, mg) < 100 100 NIA 

000-092-101-1 CETIS'TM v1 .1.2revl 

Report Date: 

Page 1 of 3 

19Jul-061:07 PM 

17-8751-3308/B158901psB Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergli 

Source: 

Client: 

Project: 

PMSD Method 
22.99% Equal Variance t Two-Sample 

12.68% Equal Variance t Two-Sample 

21 .36% Equal Variance t Two-Sample 

26.30% Equal Variance t Two-Sample 

26.72% Equal Variance t TwerSample 

40.32% Equal Variance t Two-Sample 

42.45% Equal Variance t Two-Sample 

33.46% Equal Variance t Two-Sample 

29.67% Equal Variance t Two-Sample 
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.84000 0.60000 

100 5 0.96000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 68.6 

100 5 69.64 58.8 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 93.080 79.400 
100 5 57.52 33.8 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 31.945 23.460 

100 5 18.040 9.7575 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.25387 3.75000 

100 5 3.62629 2.00748 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 45.37 22.968 

100 5 14.223 5.715 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 1.20970 0.56250 

Average Total Wt (Wet, mg) Summary 

Conc-•fo Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.315 47.47 

100 5 32.263 15.472 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 7.01092 4.83398 

100 5 . 4.83599 2.56998 

000-092-101-1 

Maximum SE 

1.00000 0.09798 

1.00000 0.04000 

Maximum SE 

88.6 3.4969 

82.2 4.2121 

Maximum SE 

108.6 6.3892 
75.6 8.575 

Maximum SE 
40.732 3.5012 
25.758 2.8558 

Maximum SE 

6.45798 0.48755 
5.41199 0.57623 

Maximum SE 

67.957 9.4226 
21.478 2.8241 

Maximum SE 

2.49600 0.30133 
2.00601 0.26474 

Maximum SE 

108.55 12.711 
47.236 5.6498 

Maximum SE 

8.95398 0.76793 

7.04397 0.81334 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 
0.08944 9.32% 

SD CV 

7.8192 9.74% 

9.4185 13.52% 

SD CV 
14.287 15.35% 
19.174 33.33% 

SD CV 
7.8289 24.51% 

6.3859 35.40% 

SD CV 
1.09021 20.75% 
1.28850 35.53% 

SD CV 

21 .07 46.44% 

6.3148 44 .40% 

SD CV 
0.67379 38.35% 
0.59197 48.94% 

SD CV 
28.424 36.76% 
12.633 39.16% 

SD CV 

1.71714 24.49% 
1.81868 37.61% 
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CETIS Test Summary 
o/, Germination Detail 

Cone-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 68.6 86.6 

100 76 82.2 

Average Length (mm) Detail 

Cone-•!. Control Type Rep1 Rep2 

0 Artificial Soil/S 90.4000 79.4000 

100 75.6 75.2 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 24.5020 23.4600 

100 23.02 25.7580 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 4.53799 3.75000 

100 4 .30601 5.41199 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 22.968 32.758 

100 18.7120 21.4780 

Average Root wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Artificial Soil/S 1.21199 1.08398 

100 2 .00601 1.63198 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 47.47 56.218 

100 41 .7320 47.2360 

Average Total Wt (Dry, mg) Detail 

Cone-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 5.74998 4.83398 

100 6.31201 7.04397 

000-092-101-1 

Rep 3 

1.00000 
1.00000 

Rep 3 
82 
67.4000 

Rep3 
108.6 
41 .6 

Rep 3 
40.732 
15.3820 

Rep3 
6.45798 
3.12800 

Rep3 
67.822 
10.4720 

Rep3 
2.49600 
0.86401 

Rep3 
108.554 
25.8540 

Rep3 
8.95398 
3.99202 

Rep4 Rep5 
0.60000 0.60000 
1.00000 0.60000 

Rep4 Rep5 

85.3000 77 
63.8 58.8 

Rep4 Rep5 
107.300 79.7 
61.4000 33.8 

Rep4 Rep5 
.38.2600 32.7733 
16.284 9.75748 

Rep4 Rep5 
5.64668 5.67668 
3.27798 2.00748 

Rep4 Rep5 
67.9567 35.3433 
14.7360 5.715 

Rep4 Rep5 

2.44666 1.54667 
0.96401 0.56250 

Rep4 Rep5 
106.217 68.1167 
31 .02 15.4725 

Rep4 Rep5 
8.29333 7.22335 
4.26199 2.56998 

CETJS 111 v1.1.2revl 

Report Date: 
Test Link: 
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Comparisons: Page 1 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 1 :07 PM 

Analysis: 08-9301-7385/B158901 psB 

r Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 

% Germination Comparison 17-8751-3308 17-8751-3308 19 Jul-061:07 PM CETISv1 .1.2 

Melhod All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSO 

Equal Variance I Two-Sample C>T Angular (Corrected) 100 >100 1 NIA 22.99% 

Group Comparisons 

Control vs Cone-% Statistic Critical p :value MSD Declslon(0.05) 

Artificial Soll/Sedl 100 -1.1138 1.85955 0.8512 0.22714 Non-Significant Effect 

ANOVATable 

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

Between 0.0462777 0.046278 1 1.24 0.29769 Non-Significant Effect 

Error 0.2984103 0.037301 8 
.. 

Total 0.344688 0.0835790 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decislon(0.01) 

Variances Variance Ratio F 5.57779 23.15450 0.12462 Equal Variances 

Distribution Shapiro-Wilk W 0.82019 0.02548 Normal Dismbulion 

Data Summary Original Data Transformed Data 

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

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

100 5 0.96000 0.80000 1.00000 0,08944 1.29766 1.10715 1.34528 0.10650 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.94723' 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 284.089 284.089 1 

Error 599.392 74.924 8 

Total 883.480988 359.01302 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45090 

Distribution Shapiro-Wilk W 0.96153 

Sample link Control Link 

17-8751-3308 17-8751-3308 

Zeta NOEL LOEL 

<100 100 . 

P-Value MSD 
0.0437 10.18 

F Statistic P-Value 

3.79 0.08737 

Critical P-Value 

23.15450 0.72715 

0.80320 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2 of 9 

19 Jul-061:07 PM 

09-1193-3949/B158901psB 

CH2M HIii I 
Version 

19 Jul-06 1:07 PM CETISv1 .1.2 

Toxic Units ChV - PMSD 

NIA 12.68% . 

Decislon{0.05) 

Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distnbulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 80.3 68.6 88.6 7.8192 

100 5 69.64 58.8 82.2 9.4185 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) . Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Critical 

Artificial Soil/Sedi 100 3.32537 1.85955 

A.NOVA Table 

Source Sum of Squares Mean Square OF 
Between 3161.284 3161.284 1 

Error 2287.036 285.8795 8 

Total 5448.32007 3447.1637 9 

A.NOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.80127 

Distribution Shapiro-Wilk W 0.88329 

Sample Link Control Link 

17-6751-3308 17-8751--3308 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0052 19.8852 

F Statistic P-Value 
11.06 0.01046 

Critical P-Value 

23.15450 0.58264 

0.14231 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 1 :07 PM 

13-7203-7834/B 158901 psB 

CH2M Hill I 
Version 

19 Jul-06 1:07 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 
NIA 21.36% 

Declslon(0.05) 
Significant Effect 

· -

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 93.080 79.4 108.6 14.287 

100 5 57.52 33.8 75.6 19.174 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedl 100 3.07758 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 483.3844 483.3844 1 

Error 408.2865 51.03581 8 

Total 891.670868 534:42021 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50303 

Distribullon Shapiro-Wilk W 0.89945 

Sample Link Control Link 

17-8751-3308 17-8751-3308 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0076 8.40185 

F Statistic P-Value 
9.47 0.01517 

' 

Critical P-Value 

23.15450 0.70260 

0.21609 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-061:07 PM 

10-9036-6337/B 158901 psB 

CH2M Hill I 
Version 

19 Jul-06 1:07 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.30% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 31.945 23.460 40.732 7.8289 

100 5 18.040 9.7575 25.758 6.3859 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average AG Wt(Dry, mg) Companson 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs . Conc-o/o Statistic Critical 

Artificial SoiUSedi 100 2.15624 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 6.622503 6.622503 1 

Error 11 .39509 1.424386 8 

Total 18.01756B1 8.04688B5 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.39685 

Disbibution Shapiro-Wilk W 0.96037 

Sample Link Control Link 

17-8751 -3308 17-8751-3308 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0316 1.40363 

F Statistlc P-Value 

4.65 0.063 16 

Critical P-Value 

23.15450 0.75391 

0.79009 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 1:07 PM 

06-644&-8715/B158901 psB 

CH2M HIii I 
Version 

19Jul-061 :07 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.72% 

Decision(0.05) 

Significant Effect 

Decision(0.05} 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 5 5.25387 3.75000 6.45798 1.09021 

100 5 3.62629 2.00748 5.41199 1.28850 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint · Analysis Type 

Average Root WI. (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.16642 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 2425.337 2425.337 1 

Error 1935.202 241 .9002 8 

Total 4360.53906 2667.2374 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 11.13251 

Distribution Shapiro-Wilk W 0.94733 

Sample Link Control Unk 

17-8751-3308 17-8751-3308 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0066 18.2918 

F Statistic P-Value 

10.03 0.01327 

Critical P-Value 

23.15450 0.03852 

0.63707 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

.. Page 6of 9 

19 Jul-06 1 :07 PM 

08-2540-9244/B158901 psB 

CH2M Hill I 
Version 

19 Jul-06 1:07 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 40.32% 

Decisl on(0. 05) 

Significant Effect 

Decislon(0.05} 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 45.37 22.968 67.957 · 21 .07 

100 5 14.223 5.715 21.478 6.3148 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfomied 

Group Comparisons 

Control VS Cone-% Statistic CrlUcal 

Artificial Soil/Sedi 100 1.36462 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.7489985 0.748999 1 

Error 3.217695 0.402212 8 

Total 3.96669376 1.1512104 9 

ANOVA Assumptions 

Attnbute Test Statistic 

Variances Variance Ratio F 1.29552 

Disbibulion Shapiro-Wilk W 0.85491 

Sample Link Control Link 

17-8751-3308 17-8751-3308 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1048 0.74587 

F Statistic P-Value 

1.86 0.20952 

Critical P-Value 

23.15450 0.80796 

0.06643 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

19 Jul-06 1 :07 PM 

02-3883--0849/B158901 psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:07 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 42.45% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.75706 1.08398 2.49600 0.67379 

100 5 1.20970 0.58250 2.00601 0.59197 
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CETIS Analysis Detail 
[ Plant Bloassay - Chronic 

Endpoint . Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 3.23874 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 5074.242 5074.242 1 

Error 3869.993 483.7491 8 

Total 8944.23511 5557.9913 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.06207 

Distribution Shapiro-Wilk W 0.95523 

Sample Link Control Link 

17-8751-3308 17-8751-3308 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0060 25.8671 

F Statistic P-Value 
10.49 0.01190 

Critical P-Value 

23.15450 0.14532 

0.73036 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 1 :07 PM 

06-7704-3860/B158901 psB 

CH2M Hill I 
Version 

19 Jul-06 1:07 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.46% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlficlal SoiVS 5 77.315 47.47 108.55 28.424 

100 5 32.263 15.472 47.236 12.633 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conca% Statistic Critical 

Artificial Soll/Sedi 100 1.94436 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 11.82582 11 .82582 1 
Error 25.02462 3.128078 8 

Total 36.8504486 14.953903 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12177 

Distribution Shapiro-Wilk W 0.92125 

Sample Link Control Link 

17-8751-3308 17-8751-3308 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0439 2.08006 

F Statistic P-Value 

3.78 0.08775 

Critical P-Value 

23.15450 0.91401" 

0.36748 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-061:07 PM 

06-519&-0793/B158901psB 

CH2M HIii i 
Version 

19 Jul-06 1:07 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 29.67% 

Declsion(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 4.83599 2.56998 7.04397 1.81868 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 06-1019-1955 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: DII Water: 

Setup Date: 11 May-06 Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 01-2020-4009 Code: B1589-02 

Sample Date: 30 Apr-06 02:20 PM Material: Soll . 

Receive Date: Source: Hanford 

Sample Age: 10d 9h Station: 

Comments: J11JV8 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

05-7646-4911 % Germination 100 > 100 NIA 

04-8716-7852 Average Height (mm) < 100 100 NIA 

09-1715-2217 Average Length (mm) < 100 100 · NIA 

09-1688-2850 Average AG Wt (Wet, mg) < 100 100 NIA 

05-7539-7382 Average AG Wt (Ory, mg) < 100 100 NIA 

09-0207-2083 Average Root Wt. (Wet, mg < 100 100 N/A 

01-6077-2769 Average Root Wt. (Ory, mg) < 100 100 NIA 

16-2675-7737 Average Total Wt (Wet, mg < 100 100 NIA 

04-1777-4908 Average Total Wt (Dry, mg) < 100 100 NIA 

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

Report Date: 

Page 1 of 3 

19Jul-061:10 PM 

10-2605-3685/B_158902psB Test Link: 

CH2M Hill I 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
34.11% Wilcoxon Rank Sum Two-Sample 

8.88% Equal Variance t Two.Sample 

14.97% Equal Variance t Two-Sample 

21.75% Equal Variance t Two-Sample 

22.40% Equal Variance t Two-Sample 

38.85% Equal Variance t Two-Sample 

32.74% Equal Variance t Two-Sample 

31 .03% Equal Variance t Two-Sample 

23.91% Equal Variance t Two-Sample 

-26-
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CETIS Test Summary 
% Germination Summary 

Cone-% • Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 0.84000 0.60000 

100 5 0.88000 0.40000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 . 68.6 

100 5 72.080 67.2 

Average Length (mm) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 93.080 79.400 

100 5 62.2 54.400 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 31 .945 23.460 

100 5 18.146 15.738 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.25387 3.75000 

100 5 3.29420 2.57400 

Average Root Wt. (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 45.37 22.968 

100 5 14.692 12.134 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 0.78581 0.64199 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.315 47.47 

100 5 32.838 28.05 

Average Total Wt (Dry, mg) Summary 

Conc•o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 7.01092 4.83398 

100 5 4.08001 3.21599 

000-092-101-1 

Maximum SE 
1.00000 0.09798 

1.00000 0.12000 

Maximum SE 
88.6 3.4969 

76 1.5781 

Maximum SE 

108.6 6.3892 

76 3.9161 

Maximum SE 
40.732 3.5012 

22.338 1.3048 

Maximum SE 

6.45798 0.48755 

4:43201 0.40354 

Maximum SE 

67.957 9.4226 

18.440 1.0279 

Maximum SE 

2.49600 0.30133 

0.99402 0.07017 

Maximum SE 

108.55 12.711 

40.778 2.213 

Maximum SE 

8.95398 0.76793 

5.42603 0.47229 

CETIS no v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.26833 30.49% 

SD CV 

7.8192 9.74% 

3.5287 4.90% 

SD CV 

14.287 15.35% 

8.7567 14.08% 

SD CV 
7.6289 24.51% 

2.9177 16.08% 

SD CV 

1.09021 20.75% 

0.90234 27.39% 

SD CV 

21.07 46.44% 

2.2984 15.64% 

SD CV 

0.67379 38.35% 

0.15691 19.97% 

SD CV 

28.424 36.76% 

4.9483 15.07% 

SD CV 

1.71714 24.49% 

1.05606 25.88% 

Page 2of 3 

19 Jul-061:10 PM 

10-260~3685/B 158902psB 
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CETIS Test Summary 
¾ Germination Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-'-" Control Type Rep 1 Rep2 

0 Artificial Soll/S 68.6 88.6 

100 73.4000 672 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 90.4000 79.4000 

100 76 64 

Average AG Wt (Wet, mg) Detail 

Cone-o/a Control Type Rep1 Rep2 

0 Artificial So11/S 24.5020 23.4600 

100 20.044 15.9160 

Average AG Wt (Dry, mg} (?etall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 4.53799 3.75000 

100 4.11599 2.66401 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 22.968 32.758 

100 14.0860 12.134 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 1.21199 1.08398 

100 0.90601 0.73198 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 47.47 56.218 

100 34.1300 28.05 

Average Total Wt (Dry, mg) Detail 

Cone-o/, Control Type Rep1 Rep2 

0 Artificial Soil/S 5.74998 4.83398 

100 5.02200 3.39600 

000-092-101-1 

Rep3 

1.00000 

1.00000 

Rep3 
82 

69.8000 

Rep3 
108.6 

54.4000 

Rep3 
40.732 

15.7380 

Rep3 
6.45798 
2.57400 

Rep3 

67.822 
14.414 

Rep3 
2.49600 

0.64199 

Rep3 
108.554 

30.1520 

Rep3 
8.95398 

3.21599 

Rep4 Rep5 
0.60000 0.60000 

0.40000 1.00000 

Rep4 Rep5 
85.3000 77 

74 76 

Rep4 Rep5 
107.300 79.7 
55 61 .6 

Rep4 Rep5 
36.2600 32.7733 

16.6949 22.3380 

Rep4 Reps 
5.84668 5.67668 
2.68500 4.~201 

Rep4 Reps 
67.9567 35.3433 

14.3850 18.4400 

Rep4 Rep5 
2.44666 1.54667 

0.65503 0.99402 

Rep4 . Reps 
106.217 68.1167 

31.08 40.7780 

Rep4 Rep5 
8.29333 7 .22335 

3.34003 5.42603 

CETIS™ v1.1.2rev\ 

Report Date: 

Test Link: 

· Page3of 3 

19Jul-06 1:10 PM 

10-2605-3685/B 158902psB 
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GETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxoo Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic Critical 

ArtJficial SoiVSedi 100 29 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0066486 0.006649 1 

Error 0.6021195 0.075265 8 

Total 0.60876806 0.0819135 9 

AnOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.37951 

Distribution Shapiro-Wilk W 0.71919 

Sample Link Control Link 

10-2605-3685 10-2605-3685 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5794 ·3 

F Statistic P-Value 

0.09 0.77388 

Critical P-Value 

23.15450 0.76279 

0.00151 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 1:10 PM 

0S:-7646-4911/B158902psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:10 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 34.11% 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0. 05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.20000 2.50000 7.00000 2.46475 

100 5 0.88000 0.40000 1.00000 0.26833 5.80000 1.00000 7.00000 2.68328 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance _t Two-Sample C > T . Untransformed 

Group Comparisons 

Control vs Cone-•/. Statistic Critical 

Artificial Soil/Sedl 100 2.14260 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 168.921 168.921 1 

Error 294.3681 36.79601 8 

Total 463.289063 205.717 9 

ANOVA Assumptions 

Attribute Test StaUstlc 

Variances Variance Ratio F 4.91005 

Dlstnbulion Shapiro-Wilk W 0.95915 

Sample Link Control Link 
10-2605-3685 10-2605-3685 

Zeta NOEL LDEL 

<100 100 

P-Value MSD 
0.0323 7.13408 

F Statistic P-Value 
4.59 0.06451 

Critical P-Value 

23.15450 0.15240 

0.77614 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 · 

19 Jul-06 1:10 PM 

04-8716-7852/8158902psB 

CH2M Hill I 
Version 

19 Jul-06 1:1 0 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 8.88% 

Daclslon(0.05) 
Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dislribullon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 80.3 68.6 88.6 7.8192 

100 5 72.080 67.2 76 3.5287 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) .Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 4 .12073 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2383.936 2383.936 1 

Error 1123.148 140.3935 8 

Total 3507.08411 2524.3295 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.66180 

Distribution Shapiro-Wilk W 0.89192 

Sample Link Control Link 

10-2605-3685 10-260~3685 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0017 13.9351 

F Statistic P-Value 

16.98 0.00334 

Critical P-Value 

23.15450 0.36600 

0.17819 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 3 of_ 9 

19 Jul-061:10 PM 

09-171~2217 /B 158902psB 

CH2M Hill I 
Version 

19 Jul-06 1:10 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 14.97% 

Declsion(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 93.080 79.4 108.6 14.287 

100 5 62.2 54.4 76 8.7567 

Graphics 

l 20-

l • e 15 • • 
! le ll 
-s l ii 

10-
Cl 

3 l 
~ C 5 ., 

l ui Cl • j ::I O>-------------- . --- -- . -------0, 

•' 
O' 

I 

-5 I 

• I 
0, I 

·11>: I 

0, I 
I • • I 

0 •JS 
0 100 •2.0 •1,5 ·1.0 --0.5 0.0 o.s 1.0 1.5 2.0 

Conc-'!lo Ranklts 

-31 -
000-092-101-1 CETIS™ v1.1 .2revl Analyst: 3--- Approval: __ _ 



CETIS Analysis Detail 
l Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.69314 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 476.0495 476.0495 1 

Error 279.2219 . 34.90274 8 
Total 755.271423 510.95224 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 7.19983 

Distribution . Shapiro-Wilk W 0.96891 

Sample Link Control Link 

10-2605-3685 10-2605-3685 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0031 6.94812 

F Statistic P-Value 
13.64 0.00610 

Critical P-Value 

23.15450 0.08198 

0.88053 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

19Jul-061:10 PM 

09-1688-2850/B158902psB 

CH2M Hill I 
Version 

19 Jul-06 1:10 PM CETJSv1 .1.2 

Toxic Units ChV PMSD 

NIA 21.75% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal_ Variances 

Normal Dlslnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 31.945 23.460 40.732 7.8289 

100 5 18.146 15.738 22.338 2.9177 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint · Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 3.09636 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 9.600707 9.600707 1 

Error 8.011086 1.001386 B 
Total 17.6117935 10.602093 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45973 

Distribution Shapiro-Wilk W 0.90056 

Sample Link Control Link 

10-2605-3685 10-2605-3685 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0074 1.1769 

F Statistic P-Vaiue 

9.59 0.01475 

Critical P-Value 

23.15450 0.72291 

0.22224 

Comparisons: 

Report Date: 

Analysis: · 

Date Analyzed 

Page 5 of 9 

19 Jul-06 1:10 PM 

05-7539-73821B158902psB 

CH2M Hill I 
Version 

19Jul-06·1:10 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 22.40% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlslrlbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.25387 3.75000 6.45798 1.09021 

100 5 3.29420 2.57400 4.43201 0.90234 

Graphics 
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CETIS Analysis Detail 
I Plant Bloassay· - Chronic 

Endpoint Analysis Type 
Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•!. Statistic . Critical 

Artificial Soil/Sedi 100 3.23658 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2352.818 2352.818 1 

Error 1796.826 224.6033 8 

Total 4149.6438 2577.4209 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 84.03751 

Distribution Shapiro-Wilk W 0.91693 

Sample Link Control Link 

10-2605-3685 10-2605-3685 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0060 17.6257 

F Statistic P-Value 
10.48 0.01194 

Critical P-Value 

23.15450 0.00082 

0.33205 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 1:10 PM 

09-0207-2083/B158902psB 

CH2M Hill I 
Version 

19 Jul-061 :10 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 38.85% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01} 

Unequal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 45.37 22.968 67.957 21 .07 

100 5 14.692 12.134 18.440 2.2984 
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CETIS Analysis Detail 
[£rant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt (Dry, mg) Comparison 

Method Alt H Data Tran.storm 

Equal Variance t Two-Sample C>T Untransformed 

Grou_p Comparisons 

Control vs Cone-¾ Statistic Critical 
Artificial Soil/Sedi 100 3.13925 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.358332 2.358332 1 

Error 1.914449 0.239306 8 

Total 4.27278078 2.5976380 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 18.43950 

Distribution Shapiro-WIik W 0.94001 

Sample Link Control Link 

10-2605-3685 10-2605-3685 

·zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0069 0.57533 

F Statistic P-Value 
9.85 0.01382 

Critical P-Value . 

23.15450 0.01533 

0.55310 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 1:10 PM 

01-6077-2769/B158902psB 

CH2M Hill I 
Version 

19 Jul-061:10 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 32.74% 

Declslon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution· 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.75706 1.08398 2.49600 0.67379 

100 5 0.78581 0.64199 0.99402 0.15691 
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CETIS Analysis Detail 
jPJant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-r. Statistic Critical 

Artificial Soil/Sedi 100 3.44714 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 4945.523 4945.523 1 

Error 3329.542 416.1927 8 

Total 8275.06445 5361 .7156 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 32:99450 

Distribution Shapiro-Wilk W 0.94020 

Sample Link Control Link 

10-2605-3685 10-2605-3685 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0044 23.993 

F Statistic P-Value 
11.88 0.00873 

Critical P-Value 

23.15450 0.00509 

0.55522 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

19Jul-061 :10 PM 

1t>-2675-7737/8158902psB 

CH2M Hill I 
Version 

19 Jul-06 1:10 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31.03% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-¾ Control Type Count Me_an Minimum Maximum SD Mean Minimum Maximum SD 

0 Artiliclal Soil/S 5 77.315 47.47 108.55 28.424 

100 5 32.838 28.05 40.778 4.9483 
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Comparisons: Page 9 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-061:10 PM 

Analysisi 04-1777-4908/B158902psB 

I Plant Bloassay - Chronic CH2M Hill I 
Endpoint Anaiysis Type Sample Link Control Link Date Analyzed Version 

Average Total WI (Dry, mg) Comparison 10-2605-3685 10-2605-3685 19Jul-061:10 PM CETISv1.1.2 

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

Equal Variance I Two-Sample C>T Untransformed· <100 100 N/A 23.91% 

Group Comparisons 

Control vs Cone-% Statistic Critical P-Value MSD Oecision(0.05) 

Artificial SoiVSedl 100 3.25103 1.85955 0.0058 1.67645 Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square DF F Statistic P-Vaiue Oecision(0.05)" 

Between 21.47569 21.47569 1 10.57 0.01168 Significant Effect 

Error 16.2553 2.031912 8 

Total 37.7309875 23.507601 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01} 

Variances Variance Ratio F 2.64381 23.15450 0.36922 Equal Variances 

Distribution Shapiro-WIik W 0.94718 0.63530 Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type . Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 4.08001 3.21599 5.42603 1.05606 
\ 
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BLUEGRASS GROWTH TEST 

. Clent w-,.,11110,n Closun, Hanl0<1J Pn>)ed ··~ DayO..sIJ2.._ Day 12 __tJli_ 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 04-3852-3822 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: DilWater: 

Setup Date: 11 May-06 Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 03-4747-8126 Code: B1589-03 

Sample Date: 01 May-06 05:00 PM Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 9d 7h Station: 

Comments: J11JY2 

Comparison Summary 

Analysts Endpoint NOEL LOEL ChV 

09-5816-7499 % Germination 100 > 100 NIA 

03-0219-0774 Average Height (mm} < 100 100 NIA 

14-2305-2426 Average Length (mm} < 100 100 NIA 

05-6370-5197 Average AG Wt (Wet, mg} < 100 100 NIA 

07-2220-4632 Average AG Wt (Dry, mg} <100 100 NIA 

07-8090-7123 Average Root Wt. (Wet, mg< 100 100 N/A 

17-4229-8003 Average Root Wl (Dry, mg) 100 > 100 NIA 

07-6478-7791 Average Total Wt (Wet, mg < 100 100 NIA 

04-6985-6492 Average Total Wt (Dry, mg) < 100 100 NIA 

000-092-101-1 CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

19Jul-061:13 PM 

11-6712-6994/B158903psB Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Pea sandbergil 

Source: 

Client: 

Project: 

PMSD Method 
30.95% Wilcoxon Rank Sum Two-Sample 

11.88% Equal Variance t Two-Sample 

17.84% Equal Variance t Two-Sample 

26.40% Equal Variance t Two-Sample 

19.34% Equal Variance t Two-Sample 

38.69% Equal Variance t Two-Sample 

34.06% Equal Variance t Two-Sample 

31.55% Equal Variance t Two-Sample 

22.37% Equal Variance t Two-Sample 

Analyst: 1f-
-39-
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CETIS Test Summary 
% Gennlnatlon Summary 

Cone-% Control Type . Reps Mean Minimum 

o Artificial Soil/S 5 0.84000 0.60000 

100 5 0.84000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 68.6 

100 5 65.700 54 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

o Artificial Soil/S 5 93.080 79.400 

100 5 60.740 40.3 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 31.945 23.460 

100 5 16.072 10.538 

Average AG Wt (Dry, mg) Summary 

Conc-•fo Control Type Reps Mean Minimum 

tJ Artificial Soil/S 5 5.25387 3.75000 

100 5 2.86573 2.15999 

Average Root Wl (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 45.37 22.968 

100 5 13.583 12.456 

Average Root Wt. (Dry, mg) Summary 

Conc•o/• Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 1.25839 0.84202 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.315 47.47 

100 5 29.656 22.994 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

o Artificial Soil/S 5 7.01092 4 .83398 

100 5 4 .12413 3.00200 

000.092-101-1 

Maximum SE 

1.00000 0.09798 
·1 .00000 0.09798 

Maximum SE 

88.6 3.4969 

76.400 3.7513 

Maximum SE 
108.6 ' 6.3892 
76.800 6.2416 

Maximum SE 
40.732 3.5012 
27.020 2.8835 

Maximum SE 

6.45798 0.48755 
3.55400 0.24702 

Maximum SE 
67.957 9.4226 
15.502 0.5750 

Maximum SE 

2.49600 0.30133 
1.49402 0.11295 

Maximum SE 

108.55 12.711 
41.292 3.2377 

Maximum SE 
8.95398 0.76793 
5 .04802 0.34844 

CETIS ™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.21909 26.08% 

SD CV 

7.8192 9.74% 

8.3881 12.77% 

SD CV 

14.287 15.35% 
13.957 22 .98% 

SD CV 
7.8289 24.51% 
6.4478 40.12% 

SD CV 

1.09021 20.75% 
0.55235 19.27% 

SD CV 

21 .07 46.44% 

1.2858 9.47% 

SD CV 

0.67379 38.35% 
0.25257 20.07% 

SD CV 

28.424 36.76% 
7.2398 24.41% 

SD CV 

1.71714 24.49% 
0.77913 18.89% 

Analyst: ?--

Page2 of 3 
19 Jul.06 1:13 PM 

11-6712-6994/B158903ps8 

! 

-40-
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Conc-o/o Control Type __ Rep1 Rep2 

0 Artificial Soil/S 68.6 88.6 

100 65 76.4000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 90.4000 79.4000 

100 76.8000 70 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 24.5020 23.4600 

100 16.2600 27.0200 

Average AG Wt (Dry, mg) Detail 

Conc-0/o Control Type Rep1 Rep2 

0 Artificial Soll/S 4.53799 3.75000 

100 3.21799 3.55400 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 22.968 32.758 

100 15.5020 14.2720 

Average Root Wl (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.21199 1.08398 

100 1.39600 1.49402 

Average Total Wt (Wet, mg) Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 47.47 56.218 

100 31.7620 41 .2920 

Average Total Wt (Dry, mg) Detail 

Cone-•;. Control Type Rep 1 Rep2 

0 Artificial Soil/S 5.74998 4.83398 

100 4.61399 5.04802 

000-092-101-1 

Rep3 
1.00000 

0.60000 

Rep3 
82 

70.3000 

Rep3 
108.6 . 

60 

Rep 3 

40.732 

13.4867 

Rep3 
6.45798 

2.51335 

Rep3 

67.822 

13.0566 

Rep3 

2.49600 

1.33663 

Rep3 

108.554 

26.5433 

Rep3 
8.95398 

3.84998 

Rep4 Rep5 
0.60000 0.60000 

1.00000 0.60000 

Rep4 Rep5 

85.3000 77 

62.8 54 

Rep4 Rep5 
107.300 79.7 

56.6 40.3 

Rep4 Rep5 
36.2600 32.7733 

10.538 13.0567 

Rep4 Rep5 
5.84668 5.67668 

2.15999 2.88334 

Rep4 Rep5 

67.9567 35.3433 

12.4560 12.63 

Rep4 Rep5 

2.44666 1.54667 

0.84202 1.22331 

Rep4 Rep5 

106.217 68.1167 

22.994 25.6866 

Rep4 Rep5 
8.29333 7.22335 

3.00200 4.10665 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

· -

Analyst: ~ 

Page 3 of 3 

19 Jul-061:13 PM 

11-6712-6994/8158903psB 

-41-
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

-
Endpoint Analysis Type 

% Germif'!alion Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 27.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 0.5060879 0.063261 8 

Total 0.5060879 0.063261 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.64049 

Sample Link Control Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 
100 >100 

P-Value Ties 
0.5000 5 

F Statistic P-Value 
0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00017 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19Jul-061:13 PM 

09-5816-7499/B158903psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:13 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 30.95% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Oeclsion(0.01) 

Equal Variances 

Non-normal Distnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.50000 2.50000 7.50000 2.73861 

100 5 0.84000 0.60000 1.00000 0.21909 5.50000 2.50000 7.50000 2.73861 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysil! Type 
Average Height (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed-

Group Comparisons 

Control YS Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.84692 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 532.9 532.9 1 

Error 526.0001 65.75002 8 

Total 1058.90009 59B.64998 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.15080 

Distribution Shapiro-WIik W 0.93923 

Sample Link Control Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0108 9.53642 

F Statistic P-Value 
8.10 0.02158 

Critical P-Value 

23.15450 0.89500 

0.54443 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-061 :13 PM 

03-0219-077 4/B 158903psB 

CH2M Hill I 
. Version 

19 Jul-061:13 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 11 .88% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 80.3 68.6 88.6 7.8192 

100 5 65.700 54 76.4 8.3881 
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CETIS Analysis Detail 
I Plant Bloassay- Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparlson 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control . VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.62073 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 2614.689 2614.689 1 

Error 1595.58 199.4475 8 

Total 4210.26917 2814.1365 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.04784 

Distribution Shapiro-WIik W 0.91387 

Sample Link Control Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0034 16.6093 

F Statistic P-Value 
13.11 0.00678 

Critical P-Value 

23.15450 0.96496 

0.30863 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19Jul-061:13 PM 

14-2305-2426/B158903psB 

CH2M HIii I 
Version 

19 Jul•061 :13 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 17.84% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Dislnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 93.080 79.4 108.6 14.287 

100 5 60.740 40.J 76.8 13.957 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Y'Jel, mg) Comparison 

Method Alt H Data Transfonn 

EQual Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-0
/. Statistic Critical 

Artificial Soil/Sedi 100 3.49955 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 629.895 629.895 1 

Error 411.4655 51.43319 B 
Total 1041 .36050 681.32821 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.47430 

Distribution Shapiro-Wilk W 0.93470 

Sample Link Control° Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0040 8.4345 

F Statistic P-Value 
12.25 0.00808 

Critical P-Value 

23 .1 5450 0.71599 

0.49573 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 1:13 PM 

05-6370-5197/B158903psB 

CH2M Hlll · I 

Version 

19 Jul-06 1:13 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

N/A 26.40% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/$ 5 31 .945 23.460 40.732 7.8289 

100 5 16.072 10.538 27.020 6.4478 
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. CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedi 100 4.36938 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 14.25793 14.25793 1 

Error 5.97456 0.74682 8 

Total 20.232~886 15.004749 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo F 3.89569 

Distribution Shapiro-Wilk W 0.96608 

Sample Link Control Link 

11-671 2-6994 11-6712-6994 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0012 1.01636 

F Statistic P-Value 
19.09 0.00238 

Critical P-Value 

23.15450 0.21625 

0.85233 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Sof 9 

19 Jul-061 :13 PM 

07-2220-4632/B 158903psB 

CH2M Hill I 
Version 

19 Jul-061 :13 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 19.34% 

Decislon(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 5.25387 3.75000 6.45798 1.09021 

100 5 2.86573 2.15999 3.55400 0.55235 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Sol l/Sedi 100 3.36715 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 2525.917 2525.917 1 

Error 1782.309 222.7887 8 

Total 4308.22668 2748.7061 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 268.52560 

Distribution Shapiro-WIik W 0.90426 

Sample Link Control Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 17.5543 

F Statistic P-Value 
11.34 0.00983 

Critical P-Value 

23.15450 0.00008 

0.24399 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 1:13 PM 

07-8090-7123/8158903psB 

CH2M Hill I 
Version 

19 Jul-06 1:13 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 38.69% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 45.37 22.968 67.957 21.07 

100 5 13.583 12.456 15.502 1.2858 

Graphics 

1 25 I 

ta I • 
1 2o' I 

E I 

it 1 15 I 

! I I 

1 lo' 
I 

ii I 

i I .. 1 Si 
5 I 

! 
I 

.. JI..-·- - - - - - - - - -1 C 0 -- - - -- -----. -

& :::) I 

I! O' ·S I 

II 
I 

> 0- •10 I 
C I • I 

0- ·15 I 
I 

0- ·2<> I 
I 

0 
•-·-

0 100 ·2.0 -1.S -1.0 -0.5 o.o 0.5 1.0 1.5 2.0 

Conc-'!11 Ranldts 

-47-
000-092-101-1 CETIS™ v1 .1.2revl Analyst: 'b-- Approval: __ _ 



CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial S6il/Sedi 100 1.5496 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.6216678 0.621668 1 

Error 2.071142 0.258893 8 

Total 2.69280952 0.8805605 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio ·F 7.11655 

Distribution Shapiro-Wilk W 0.95079 

Sample Link Control Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0799 0.59841 

F Statistic P-Value 
2.40 0.15983 

Crltical P-Value 

23.15450 0.08360 

0.67786 

Comparisons; 

Report Date: 

Analysis: 

Page 7 of 9 

19 Jul-061 :13 PM 

17-4229.8003/B 158903ps8 

CH2M Hill I 
Date Analyzed Version 

19 Jul--06 1:13 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 34.06% 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Dlstrlbulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/5 5 1.75706 1.08398 2.49600 0.67379 

100 5 1.25839 0.84202 1.49402 0.25257 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt {Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.63334 1.85955 

ANOVATable 

Source . Sum of Squares Mean Square OF 

Between 5678.559 5678.559 1 

Error 3441 .258 ·430.1572 8 

Total 9119.81665 6108.7163 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 15.41355 

Distribution Shapiro-Wilk W 0.94644 

Sample Link Control Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
-0.0033 24.3922 

F Statist ic P-Value 
13.20 0.00665 

Critical P-Value 

23.15450 0.02137 

0.62666 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

19Jul-06 1:13 PM 

07-6478-7791/8158903psB 

CH2M Hill I 
Version 

19 Jul-06 1:13 PM CETISv1 .1.2 

Toxic Units ChV -PMSD 

N/A 31 .55% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.315 47.47 108.55 28.424 

100 5 29.656 22.994 41 .292 7.2398 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 3.4233 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 20.83399 20.83399 1 

Error 14.2224 1.7778 8 

Total 35.0563898 22.611790 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.85723 

DislribuHon Shapiro-Wilk W 0.98453 

Sample Link Control Link 

11-6712-6994 11-6712-6994 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0045 1.56812 

F Statistic P-Value 
11.72 0.00904 

Critical P-Value 

23.15450 0.15498 

0.98479 

Comparisons: 

Report D~te: 
Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-061:13 PM 

04-696~92/B 158903psB 

CH2M HIii I 
Version 

19 Jul-061 :13 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

N/A 22.37% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Nomial Oislribulioo 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 4.12413 3.00200 5.04802 0.77913 
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BLUEGRASS GROWTH TEST 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 07-4891 -1713 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: DilWater: 

Setup Date: 11 May-06 Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 11-1984-5444 Code: B1589-04 

Sample Date: 02 May-06 02:00 PM Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 8d 10h Station: 

Comments: J11JW4 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

20-0020-1372 % Germination 100 > 100 N/A 

12-4539-1478 Average Height (mm) 100 > 100 NIA 

_13-9817-5542 Average Length (mm) < 100 100 NIA 

09-6602-16()4 Average AG Wt (Wet, nig) 100 > 100 NIA 

09-9100-064 7 Average AG Wt {Dry, mg) 100 > 100 NIA 

06-8388-0724 Average Root Wl (Wet, mg < 100 100 NIA 

19-3025-2502 Average Root Wt. (Dry, mg) < 100 100 NIA 

10-521&-2248 Average Total Wt (Wet, mg 100 > 100 NIA 

01 -2502-6544 Average Total Wt (Dry, mg) 100 > 100 NIA 

000-092-101-1 CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-061:20 PM 

08-7845-1822/B158904psB Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergli 

Source: 

Client: 

Project: 

PMSD Method 

23.96% Equal Variance t Two-Sample 

10.34% Equal Variance t Two-Sample 

18.16% Equal Variance t Two-Sample 

25.36% Equal Variance t Two-Sample 

21.94% Equal Variance t Two-Sample 

41 .70% Equal Variance t Two-Sample 

33.37% Equal Variance t Two-Sample 

34.25% Equal Variance t Two-Sample 

23.94% Equal Variance t Two-Sample 

Analyst: ~ 
-52-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.84000 0.60000 

100 5 0.92000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 68.6 

100 5 88.580 80.2 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/$ 5 93.080 79.400 

100 5 70.980 48 

Average AG Wt (Wet, mg) Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 31.945 23.460 

100 5 27.473 21.878 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean ·Minimum 

0 Artificial SoiVS 5 5.25387 3.75000 

100 5 4.37230 3.63201 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/$ 5 45.37 22.968 

100 5 24.121 15.578 

Average Root Wl (Dry, mg) Summary 

Cone-1/.; Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 1.75706 1.08398 

100 5 1.10370 0.90801 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 77.315 47.47 

100 5 51 .594 37.456 

Average Total Wt (Dry, mg) Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 7.01092 4.83398 

100 5 5.47600 4.54001 

000-092-101-1 

Maximum SE ' 

1.00000 0.09798 

1.00000 0.04899 

Maximum SE 

88.6 3.4969 

94.800 2.7786 

Maximum SE 
108.6 6.3892 

88 6.4653 

Maximum SE 
40.732 3.5012 

36.375 2.5917 

Maximum SE 
6.45798 0.48755 

5.75998 0.38264 

Maximum SE 
67.957 9.4226 

37.283 3.~90 

Maximum SE 
2.49600 0.30133 

1.42001 0.09300 

Maximum SE 

108.55 12.711 

73.658 6.4147 

Maximum SE 

8.95398 0.76793 

7.17999 0.47453 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.10954 11.91% 

SD CV 
7.8192 9.74% 

62131 7.01% 

SD CV 
14.287 15.35% 

14.457 20.37% 

SD CV 
7.8289 24.51% 

5.7952 21.09% 

SD CV 

1.09021 20.75% 

0.85562 19.57% 

SD CV 

21 .07 46.44% 

8.5843 35.59% 

SD -CV 

0.67379 38.35% 

0.20796 18.84% 

SD CV 
28.424 36.76% 

14.344 27.80% 

SD CV 
1.71714 24.49% 

1.06108 19.38°,{, 

Page 2of 3 

19 Jul-061:20 PM 

08-7845-182218158904psB 
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/ 
CETIS Test Summary 
¾ Gennination Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 68.6 88.6 

100 80.2 94.8000 

Average Length (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 90.4000 79.4000 

100 71 74.5 

Average AG Wt (Wet, mg) Detail 

Cone-% Cont~ol Type Rep1 Rep2 

0 Artificial Soil/S 24.5020 23.4600 

100 23.0060 29.31 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SolVS 4.53799 3.75000 

100 3.76401 4.55750 

Average Root Wt. (Wet, mg) Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial Soll/S 22.968 32.758 

100 17.3280 25.3550 

Average Root Wt. (Dry, mg) Detail 

Conc-o/. Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.21199 1.08398 

100 0.97400 1.20251 

Average Total Wt (Wet, mg) Detail 

Cone-"/• Control Type Rep 1 Rep2 

0 Artificial Soll/S 47.47 56.218 

100 40.3340 54.6650 

Average Total Wt (Dry, mg) Detail 

Conc-•r. Control Type Rep1 Rep2 

0 Artificial Soil/S 5.74998 4.83398 

190 4.73801 5.76001 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 

82 

85.4000 

Rep3 
108.6 
73.4000 

Rep3 
40.732 

26.796 

Rep3 
6.45798 

4.14800 

Rep3 
67.822 

25.062 

Rep3 
2.49600 

1.01399 

Rep3 
108.554 

51.858 

Rep3 
8.95398 
5.16199 

Rep4 Rep5 
0.60000 0.60000 

0.80000 1.00000 

Rep4 Reps 
85.3000 77 
94 .5 88 

Rep4 Rep5 
107.300 79.7 

88 48 

Rep4 Rep5 
38.2600 32.7733 
36.375 21 .8780 

Rep4 Reps 
5.84668 5.67668 

5.75998 3.63201 

Rep4 Rep 5 
67.9567 35.3433 
37.2825 15.5780 

Rep4 Reps 
2.44666 1.54667 
1.42001 0.90801 

Rep4 Rep 5 
106.217 68.1167 

73.6575 37.4560 

Rep4 Reps 
8.29333 7.22335 
7.17999 4.54001 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: . 

Page 3 of 3 

19 Jul-06 1 :20 PM 
08-7845-1822/B 158904psB 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Enqpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SolVSedi 100 -0.6979 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0195491 0.019549 1 

Error 0.3210934 0.040137 8 

Total 0.34064250 0.0596857 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.71853 

Distribution Shapiro-Wilk W 0.82202 

Sample Link Control Link 

08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.7475 0.23562 

F Statistic P-Value 
0.49 0.50502 

Critical P-Value 

23.15450 0.23141 

0.02681 

Comparisons: 

Report Date: 
Analysis: · 

Page 1 of 9 

19 Jul-06 1 :20 PM 
20-0020-1372/8158904psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-061:19 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 23.96% 

Decislon(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distrtbulion 

Data Summary Original Data Transformed Data 

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

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

100 5 0.92000 0.80000 1.00000 0.10954 1.25003 1.10715 1.34528 0.13043 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) · Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -1.8539 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 171.396 171.396 1 

Error 398.9681 49.87101 8 

Total 570.364120 221.26702 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.58386 

Distribution Shapiro-WIik W 0.93842 

Sample Link Control Link 
08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.9496 8.30542 

F Statistic P-Value 

3.44 0.10088 

Critical P-Value 

23.15450 0.66682 

0.53555 

Comparisons: 

Report Date: 

Analysis: 

Page2 of 9 

19 Jul-06 1 :20 PM 

12-4539-1478/B158904psB 

CH2M Hill ·I 
Date Analyzed Version 

19 Jul-061:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 10.34% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 80.3 68.6 88.6 7.8192 

100 5 88.580 80.2 94.8 6.2131 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artlficial SoiVSedi 100 2.43134 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1221.025 1221.025 1 

Error 1652.436 206.5545 8 

Total 2873.46106 1427.5795 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02398 

Distribution Shapiro-Wilk W 0.93601 

Sample Link Control Link 

08-7645-1822 08-7645-1822 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0206 16.9027 

F Statistic P-Value 
5.91 0.04112 

Critical P-Value 

23.15450 0.98223 

. 0.50953 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page3 of 9 

19 Jul-061 :20 PM 

13-9817-5542/B 158904psB 

CH2M Hill I 
Version 

19 Jul-06 1:20 PM CETISv1 .1.2 

Toxic Units ChV PMSO 

NIA 18.16% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Orlginal Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial SoiVS . 5 93.080 79.4 108.6 14.287 

100 5 70.980 48 88 14.457 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial Soil/Sedi 100 1.02672 1.85955 
-

ANOVATable . 

Source Sum of Squares Mean Square OF 

Between 50.00734 50.00734 1 

Error 379.5063 47.43829 8 

Total 429.513653 97.445625 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.82504 

Distribution Shapiro-Wilk W 0.92161 

SampleUnk Control Link 

08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.1673 8.10032 

F StaUstic P-Value 
1.05 0.33459 

Critical P-Value 

23.15450 0.57439 

0.37060 

Comparisons: 

Report Date: 

Analysis: 

Page4 of 9 

19 Jul-06 1 :20 PM 

09-6602-1604/B 158904ps8 

CH2M Hill I 
Oate Analyzed Version 

19 Jul-06 1 :20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 25.36% 

Decision (0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Dlsbibutlon 

Data Summary Original Data Tral)sformed Data 

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

0 Artificial Soil/S 5 31 .945 23.460 40.732 7.8289 

100 5 27.473 21.878 36.375 5.7952 
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. CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.42239 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.942901 1.942901 1 

Error 7,682498 0.960312 8 

Total 9.62539876 2.9032130 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F .1.62353 

Distribution Shapiro-Wilk W 0.96452 

Sample Link Control Link 

08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 

100 .>100 

P-Value MSD 

0.0964 1.15251 

F Statistic P-Value 

2.02 0.19271 

Critical P-Value 

23.15450 0.65021 

0.83591 

Comparisons: 

Report Date: 

Analysls: 

Page 5of 9 

19 Jul-06 1:20 PM 

09-9100-0647/8158904psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1 :20 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 21 .94% 

Declslon(0.05) 

Non-Significant Effect 

Dec is 1 on(0. 05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 5.25387 3.75000 6.45798 1.09021 

100 5 4.37230 3.63201 5.75998 0.85562 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 2.08838 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1128.746 1128.746 1 

Error 2070.457 258.8072 8 

Total 3199.20374 1387.5536 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.02419 

Distribution Shapiro-Wilk W 0.92770 

Sample Link Control Link 

08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0351 18.9202 

F Statistic P-Value 

4.36 0.07019 

Critical P-Value 

23.15450 0.11007 

0.42565 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

19 Jul-06 1 :20 PM 

06-8388-0724/B158904psB 

CH2M Hill I 
Version 

19 Jul-061:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 41 .70% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 45.37 22.968 67.957 21.07 

100 5 24.121 15.578 37.283 8.5843 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysts Type 

Average Root Wl (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.07182 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.067179 1.067179 1 

Error 1.988951 0.248619 8 

Total 3.05612957 1.3157977 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.49787 

DistribuHon Shapiro-Wilk W 0.93943 

Sample Link Control Link 

08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0360 0.58641 

F Statistic P-Value 

4.29 0.07203 

Critical P-Vaiue 

23.15450 0.04275 

0.54668 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 7 of 9 

19Jul-061:20 PM 

19-3025-2502/B 158904psB 

CH2M Hill I 
Version 

19 Jul-061:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.37% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 1.75706 1.08398 2.49600 0.67379 

100 5 1.10370 0.90801 1.42001 0.20796 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wei, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.80647 1.85955 

ANOVATable 

Source Sum of Squares Mean-Square DF 

Between 1653.919 1653.919 1 

Error 4054.567 506.8209 8 

Total 5708.48657 2160.7403 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.92675 

Distribution Shapiro-Wilk W 0.92955 

Sample Link Control Link 

08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0542 26.4768 

F Statistic P-Value 
3.26 0.10848 

Critical P-Value 

23.15450 0.21374 

0.44351 

Comparisons: 

Report Date: 

Analysis: 

Page 8 of 9 

19 Jul-06 1 :20 PM 

10-5216-2248/B158904psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-061:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 34.25% 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distnbulion 

Data Summary Original Data Transformed Data 

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

0 Artlficial Soil/$ 5 77.315 47.47 108.55 28.424 

100 5 51.594 37.456 73.658 14.344 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 1.70034 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 5.889957 5.889957 1 

Error 16.297TT 2.037222 8 

Total 22.1877303 7.9271786 9. 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.61887 

Distribution Shapiro-Wilk W 0.96W 

Sample Link Control Link 

08-7845-1822 08-7845-1822 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0637 1.67864 

F Statistic P-Value 

2.89 0.12749 

Critical P-Value 

23.15450 0.37375 

0.81692 

Comparisons: 

Report Date: 

Analysis: 

Page 9 of 9 

19 Jul-06 1 :20 PM 

01 -2502-6544/B 158904ps8 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 1:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 23.94% 

Dec ls ion(0.05) 
Non-Significant Effect 

Oecision(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SO. 

0 Artificial So11/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 5.47600 4.54001 7.17999 1.06108 
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BLUEGRASS GROWTH TEST 

Olenl: Wasl\lnglon Closure Haolonl P,ojecl 

lnltills: 

(;,-1-~ Test5tartDate:May11,200II 

i__@_ .zJ. DayO~ Day12 Day14 Day16 DayJ' Day Day23--=-- D - 7:s--
Bioassay Lab JD! BG ~-05" SainpleNo: s fl I( '-/ ~ 

# seeds germinated. 

Emerwince 6-7•""' 
7-0AYS POST- 14-D,A.YS POST· '2JJ '2."1- EMERGENCE 

CONC. REP\.ICATE 12 days 14 days 16days '4 days 4'!'days 23days ( "l.1 days afle< 
afle< altar eftO< """' - - pla,,lng) 

planting planing p!Mti<,g planting planllng plon1fng 

A ".2.- '2.. 2-- ·'L ~ ) 

Control B (/\ ~ <.,, ~ & A~{,;,.-,5 

C 4 y . 4 ' 4- l..l 1../ 
0 t:::; ' lL, ...., T e, , ,:$.J;:>$' 

E ?- .~ -3 ~ ~ 3, 

7-0llys P--E .. ,venoo: Seldvely lhln ck>MI ID 5 5-!Pngs (~• the 5 telesl •-llngs~ Dooo1be shoot appear.,noo: 

R8!)ilca'9A 

Replk:a'9B 

R8!)11cateC 

RapUcateO 

Re,ricale E 

2 L~ &- . 

')_ 6--, 

rs .... & 

~GENCE 
( days- INmAL 

planHng) (@pl .. tng) 

::J. 
,<; 
y ' 1"-~ :,.;--

3 

D ---

pH 

FINAL 
(C 14 days Past-

Eme,genca) 

0.9 

Ap.....- Code: Good (G) = dNI> green c:olo, wUh no b1DM1, _, (B) = bnMn oolor notod, t Lg = I ol 1111110 plants (talles~ 6+ ,tv.>ots) . t Med =• or plants (•m- lhan l1W110, r- stv.>ots). t Sm• t small plilnl> (I.:! """°l>) 

RepliealoB 

Replk:a'9C 

M-u,e-Holghl: 

lndlvlduoi height of each 

(abovefl!OUIKI) 

seeding 

Moasuno S'-1 Wolgllt 

Total mass ol al seedlin!IS 

Ropllcal8A 

R111111<:a1eB 

Rllplk:ataC 

RepltcateO 

RoplcateE 

Menure Raol l.ongll,: 

lndlvlcfual lengfl ol "8 longest root 

&om each seedllng 

MeMtnRaol Weight 

Toe.I mass of al IOOl5 llVm all seedi ngs 

Connonl>: 

< I 

1slSeedAno 2nd Seedllno 

R..,llcaloA ?\ '6 mm ezs.,.., 
Ro<>ilc:ale B -"7o mm tb'""' 
Rocllcata C 7~ mm g.;:,..., 
Reollcats 0 qo mm 7"tmm 
R'"'lk:alo E -'i (:;, mm 7"1 mm 

3td Seedi no 41hSeec1•- 511,s-lU.., 

mm mm mm 

77 mm t:"J mm 7~ .... 
~3, mm L.10 mm mm 

71o mm tc.,.. b-z_..,, 
JG,, mm mm ffllTI 

( 

mm 

mm 

mm 

mm 

mm 

4----------------------------------------



CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 02-887 4-0620 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: DilWater: 

Setup Date: 11 May-06 Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 10-1372-6560 Code: B1589-05 

Sample Date: 02 May-06 05:37 PM Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 8d 6h Station: 

Comments: J11K46 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

05-0814-8974 ¾ Germination 100 > 100 NIA 

06-4527-7411 Average Height (mm) 100 >100 NIA 

14-4375-6660 Average Length (mm) 100 > 100 NIA 

05-7021-4278 Average AG Wt (Wet, mg) 100 > 100 NIA 

07-7060-5007 Average AG Wt (Dry, mg) 100 > 100 NIA 

02-0026-0368 Average Root Wl (Wet, mg 100 > 100 NIA 

17-4641-8711 Average Root Wt. (Dry, mg) 100 >100 NIA 

02-4839-9766 Average Total Wt (Wet, mg 100 >100 NIA 

03-0024-0421 Average Total Wt (Dry, mg) 100 > 100 NIA 

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

Report Date: 

Page 1 of 3 

19 Jul-06 1:28 PM 

13-4078-7643/B158905psB Test Link: 

CH2M HIii I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

33.67% Equal Variance I Two-Sample 

12.65% Equal Variance t Two-Sample 

22.98% Equal Variance t Two-Sample 

43.35% Equal Valiance t Two-Sample 

33.74% Equal Variance t Two-Sample 

52.69% Equal Valiance t Two-Sample 

46.91% Equal Variance t Two-Sample 

47.78% Equal Variance t Two-Sample 

36.25% Equal Valiance t Two-Sample 

-65-
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CETIS Test Summary 
% Germination Summary 

Cone);. Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 0.84000 0.60000 

100 5 0.76000 0.40000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 80.3 68.6 

100 5 77.040 70.300 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/$ 5 93.080 79.400 

100 5 73.840 50 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 31 .945 23.460 

100 5 30.636 19.043 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.25387 3.75000 

100 5 4.46254 3.07501 

Average Root Wt. (Wet, mg) summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 45.37 22.968 

100 5 35.028 15.647 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 1.55307 0 .78000 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 77.315 47.47 

100 5 65.665 34.690 

Average Total Wt (Dry, mg} Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 7.0109 4.834 

100 5 6,0156 3.8550 

000-092-1 01-1 

Maximum SE 
1.00000 0.09798 
1.00000 0.11662 

Maximum SE 

88.6 3.4969 
93 · 4.1986 

Maximum SE 

108.6 6.3892 
106.5 9.5676 

Maximum SE 
40.732 3.5012 
55.855 6.5723 

Maximum SE 

6.45798 0.48755 

7.58502 0.81932 

Maximum SE 
67.957 9.4226 

66.710 8.7443 

Maximum SE 

2.49600 0.30133 
2.66998 0.32506 

Maximum SE 

108.55 12.711 
122.57 15.268 

Maximum SE 

8.954 0.7679 

10.255 1.1307 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.26077 34.31% 

SD CV 

7.8192 9.74% 

9.3884 12.19% 

SD CV 
14:2s1 15.35o/o 
21.394 28.97% 

SD CV 
7,8289 24.51% 
14.696 47.97% 

SD CV 
1.09021 20.75% 

1.83205 41.05% 

SD CV 

21 .07 46.44% 

19.553 55.82% 

SD CV 

0.67379 38.35% 

0.72685 46.80% 

SD CV 

28.424 36.76% 
34.14 51.99% 

SD CV 

1.7171 24.49% 

2.5283 42.03% 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.40000 1.00000 

Average Height (mm) Detail 

Cone•o/o Control Type Rep 1 Rep2 

0 Artificial SoiUS 68.6 88.6 

100 93 77.2 

Average Length (mm) Detail 

Cone-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 90.4000 79.4000 

100 106.5 77 

Average AG Wt (Wet, mg) Detail 

Cone•"/• Control Type Rep 1 Rep2 

0 Artificial SoilfS 24.5020 23.4600 

100 55.8550 29.73 

Average AG Wt (Dry, mg) Detail 

Conc-"/4 Control Type Rep 1 Rep2 

0 Artlficlal Soil/S 4.53799 3.75000 

100 7.58502 4.36599 

Average Root Wt. (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 22.968 32.758 

100 66.7100 36.2120 

Average Root Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 1.21199 1.08398 

100 2.66998 1.38000 

Average Total Wt (Wet, mg) Detail 

Cone-•,(, Control Type Rep 1 Rep2 

0 Artificial Soil/S 47.47 56.218 

100 122.565 ·55_942 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rej,2 

0 Artificial SoiVS 5.74998 4.83398 

100 10.2550 5.746 

000-092-101-1 

Rep3 

1.00000 

0.80000 

Rep3 

82 

70.3000 

Rep 3 

108.6 

50 

Rep3 
40.732 

19.0425 

Rep3 

6.45798 

3.07501 

Rep 3 

67.822 

15.6475 

Rep 3 

2.49600 

0.78000 

Rep3 

108.554 

34.6900 

Rep3 

8.95398 

3.85501 

Rep4 Rep5 

0.60000 0.60000 

1.00000 0.60000 

Rep4 Rep5 

85.3000 77 

74.4000 70.3000 

Rep4 Rep5 

107.300 79.7 

75.4000 60.3 

Rep4 Reps 
38.2600 32.7733 

26.7080 21.8466 

Rep4 Reps 

5.84668 5.67668 

4.09001 3.19666 

Rep4 Rep5 

67.9567 35.3433 

33.6520 22.9200 

Rep4 Reps 

2.44666 1.54667 

1.80200 1.13334 

Rep4 Rep5 
106.217 68.1167 

60.3600 44.7666 

Rep4 Rep5 

8.29333 7.22335 

5.89202 4.33 

CETISTM v1 .1 .2revl 

Report Date: 

Test Link: 

Analyst >---

Page 3 of 3 

19 Jul-061:28 PM 

13-4078-7643/B158905psB 

-67 -
Approval: __ _ 



CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs · Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.51255 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.0193153 0.019315 1 

Error 0.5881857 0.073523 8 

Total 0.60750106 0.0928385 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.32444 

Distribution Shapiro-WIik W 0.85463 

Sample Link Control Link 

13-4078-7643 13-4078-7643 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3111 0.3189 

F Statistic P-Value 

0.26 0.62211 

Critical P-Value 

23.15450 0.79199 

0.06594 

Comparisons: 

Report Date: 

An'alysls: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 1 :28 PM 

05-0814-897 4/B 158905psB 

CH2M HIii I 
Version 

19 Jul-06 1 :28 PM CETlSv1 .12 

Toxic Units ChV PMSD 

1 N/A 33.67% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summ!lry Original Data Transfonned Data 

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

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

100 5 0.76000 0.40000 1.00000 0.26077 1.07370 0.68472 1.34528 0.28946 
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CETIS Analysis Detail 
l Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Tw<rSample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 0.59662 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 26.56898 26.56898 1 

Error 597.132 74.64149 8 

Total 623.700943 101 .21048 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.44166 

Distribution Shapiro-Wilk W 0.96938 

Sample Link Control Link 

13-4078-7643 13-4078-7643 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2836 10.1608 

F Statistic P-Value 
0.36 0.56726 

Critical P-Value 

23.15450 0.73163 

0.88508 

Comparisons: 

Report Date: 

Analysis: 

Page 2of 9 

19 Jul-06 1:28 PM 

06-4527-7411/B158905psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-061:28 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 NIA 12.65% 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

Conc-'1/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soll/S 5 80.3 68.6 88.6 7.8192 

100 5 77.040 70.3 93 9.3884 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length {mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

·control vs Cone-% Statistic Critical 

Artificial Soli/Sedi 100 1.67235 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 925.444 925.444 1 

Error 2647.2 330.9 8 

Total 3572.64423 1256.3441 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.24242 

Distribution Shapiro-Wilk W 0.95091 

Sample Link Control Link 
13-407 8-7643 13-4078-7643 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0665 21 .3937 

F Statistic P-Value 
2.80 0.13300 

Critical P-Value 

23.15450 0.45337 

0.67922 

Comparisons: 

Report Date: 

Analysis: 

Page 3 of 9 

19 Jul-06 1:28 PM 

14-4375-6660/B158905psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 22.98% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 93.080 79.4 108,6 14.287 

100 5 73.840 50 106.5 21 .394 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial Soil/Sec!i 100 0.17579 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 4.283887 4.283887 1 

Error 1109.082 138.6352 8 

Total . 11 13.36555 142.9191 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.52373 

Distribution Shapiro-Wilk W 0.87833 

Sample Link· Control Link 

13-4078-7643 13-4078-7643 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4324 13.8476 

F Statistic P-Value 

0.03 0.86483 

Critical P-Value 

23.15450 0.24999 

0.12483 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 1 :28 PM 

05-7021-4278/B 158905psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul--06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 43.35% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-1/o Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 31.945 23.460 40.732 7.8289 

100 5 30.636 19.043 55.855 14.696 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.82999 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.565494 1.565494 1 

Error 18.17988 2.272485 8 

Total 19.7453724 3.837979 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.82397 

Disbibution Shapiro-Wilk W 0.90494 

Sample Link Control Link 

134078-7643 13--4078-7643 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.2153 1.77292 

F Statistic P-Value 

0.69 0.43061 

Critical P-Value 

23.15450 0.33878 

0.24802 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-061:28 PM 

07-7060-5007/B158905psB 

CH2M Hill I 
Version 

19 Jul-06 1:28 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 33.74% 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

•. 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.25387 3.75000 6.45798 1.09021 

100 5 4.46254 3.07501 7.58502 1.83205 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wei, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparison_s 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedl 100 0.80447 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 267.3557 267.3557 1 

Error 3304.95 413.1187 8 

Total 3572.30566 680.47446 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.16115 

Distribution Shapiro-Wilk W 0.89311 

Sample Link Control Link 

13-4078-7643 13-4078-7643 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2222 23.9042 

F Statistic P-Value 

0.65 0.44438 

Critical P-Value 

23.15450 0.88836 

0.18377 

Com parlsons: 

Report Date: 

Analysis: 
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19 Jul-061 :28 PM 

02-0026-0368/B 158905psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 52.69% 

Declslon(0.05) 

Npn-Signtficant Effect 

Declslon(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc•o/• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 45.37 22.968 67.957 21 .07 

100 5 35.028 15.647 66.710 19.553 
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CETf S Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% StaUstlc Critical 

Artificial Soil/Sedi 100 0.46023 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1040327 0.104033 1 

Error 3.929191 0.491149 8 

Total 4.03322338 0.5951816 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.16369 

Distribution Shapiro-WIik W 0.91594 

Sample Link Control Link 

13-4078-7643 13-4078-7643 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3288 0.82422 

F Statistic P-Value 
0.21 0.65760 

Critical P-Value 

23.15450 0.88674 

0.32430 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 1:28 PM 

17-4641-8711/B158905psB 

CH2M Hill I 
Version 

19 Jul-06 1:28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 46.91% 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.75706 1,08398 2.49600 0.67379 

100 5 1.55307 0.78000 2.66998 0.72685 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Co ntrol vs Cone-% Statistic Critical 
Artificial Soil/Sedr 100 0.58643 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 339.3246 339,3248 1 

Error 7893.626. 986.7033 8 

Total 8232.95123 1326.0281 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.44264 

Distribution Shapiro-Wilk W 0.89353 -

Sample Link Control Link 

13-4078-7643 13-4078-7643 

Zeta NOEL LOEL 

100 > 100 

P-Value MSD 
0.2869 36.9429 

F Statistic P-Value 
0.34 0.57376 

Crltlcal P-Value 

23.15450 0.73116 

0.18578 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-061 :28 PM 

02-4639-9766/B158905psB 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1 :28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 47.78% 

Decislon(0.05) 
Non-Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Declslon(0.01 ) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 77.315 47.47 108.55 28.424 

100 5 65.665 34.69 122.57 34.14 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial Soil/Sedi 100 0.7282 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.476653 2.476653 1 

Error 37.36414 4.670517 8 

Total 39.8407922 7.1471701 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.16800 

Distribution Shapiro-Wilk W 0.91720 

Sample Link Control Link 

13-4078-7643 13-4078-7643 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2436 2.54167 

F Statistic P-Value 
0.53 0.48726 

Critical P-Value 

23.15450 0.47203 

0.33418 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 1 :28 PM 

03-0024-0421 /B 158905psB 

CH2M Hill I 
Version 

19 Jul-06 1:28 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 36.25% 

Declsion(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 6.01560 3.85501 10.2550 2.52834 
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BLUEGRASS GROWl'H TEST 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 11-6821-8679 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: DilWater: 

Setup Date: 11 May-Os· Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 03-9367-5466 Code: B1589-06 

Sample Date: 07 May-06 02:24 PM Material: . Soil 

Receive Date: Source: Hanford 

Sample Age: 82h Station: 

Comments: J11K73 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

12-2088-9322 % Germination 100 > 100 NIA 

10-1013-1326 Average Height (mm) 100 > 100 NIA 

01-0369-5870 Average Length (mm) < 100 100 NIA 

03-9916-7100 Average AG Wt (Wet, mg) 100 ;>-100 NIA 

05-1072-5650 Average AG Wt (Ory, mg) 100 > 100 N/A 

10-7463-9283 Average RootWl (Wet, mg< 100 100 NIA 

10-8925-6724 Average Root Wl (Ory, mg) < 100 100 NIA 

03-7676--8228 Average Total Wt (We~ mg <·100 100 NIA 

15-2028-1520 Average Total Wt (Dry, mg) 100 > 100 NIA 

000-092-101-1 CETIS ™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-061:35 PM 

01-7024-1633/8158906psC Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: · 

Project: 

PMSD Method 
27.99% Wilcoxon Rank Sum Tw<rSample 

12.99% Equal Variance t Two-Sample 

15.17% Equal Variance I Two-Sample 

25.36% Equal Variance t Two-Sample 

24.57% Equal Variance t Two-Sample 

40.81% Equal Variance t Two-Sample 

33.51% Equal Variance I Two-Sample 

33.45% Equal Variance t Two-Sample 

25.49% Equal Variance t Two-Sample 

-78-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.84000 0.60000 

100 5 0.88000 0.60000 

Average Height (mm) Summary 

Cone-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 68.6 

100 5 78.460 64 

Average Length {mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 93.080 79.400 

100 5 69.340 54.3 

Average AG Wt (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 31.945 23.460 

100 5 23.954 15.710 

Average AG Wt {Ory, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.25387 3.75000 

100 5 4.21696 2.53333 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 45.37 22.968 

100 5 19.503 10.805 

Average Root Wt. {Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 1.05709 0.77750 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.315 47.47 

100 5 43.457 29.567 

Average Total Wt (Ory, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artlflclal Soll/S 5 7.01092 4.83398 

100 5 5.27405 3.40332 

000-092-101-1 

Maximum SE 

1.00000 0.09798 

1.00000 0.08000 

Maximum SE 

88.6 3.4!;169 

87.800 4.3888 

Maximum SE 

108.6 6.3892 

79 4.108 

Maximum SE 
40.732 3.5012 

30.108 2.5937 

Maximum SE 
6.45798 0.48755 

5.27400 0.49403 

Maximum SE 

67.957 9.4226 

28.444 3.2152 

· Maximum SE 

2.49600 0.30133 

1.25398 0.09714 

Maximum SE 
108.55 12.711 

58.552 5.6472 

Maximum SE 
8.95398 0.76793 

6.48000 0.57754 

CETIS™ v1 .1 .2revl 

Report Date: 

Test Link: 

so CV 

0.21909 26.08% 

0.17889 20.33% 

SD CV 

7.8192 9.74% 

9.8137 12.51 'Yo 

SD CV 

14.287 15.35% 

9.1857 13.25% 

so CV 
7.8289 24.51% 

5.7996 24.21% 

so CV 
1.09021 20.75% 

1.10468 26.20% 

SD CV 

21 .07 46.44% 

7.1894 36.86% 

SD CV 

0.67379 38.35% 

0.21722 20.55% 

so CV 
28.424 36.76% 

12.628 29.06% 

SD CV 

1.71714 24.49% 

1.29142 24.49% 

Page 2of 3 

19 Jul-061:35 PM 

01-7024-163318158906psC 

-79-
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Page 3 of 3 

CETIS Test Summary 
Report Date: 19 Jul-06 1:35 PM 
Test Link: 01-7024-1633/8158906psC 

% Gennination Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soll/S 1.00000 1.00000 1.00000 0.60000 0.60000 

100 1.00000 1.00000 0.60000 0.80000 1.00000 ' 
Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 68.6 88.6 82 85.3000 77 

100 87.8000 87 64 14:5 79 

Average Length (mm) Detail 

Cone-% Control Type Rep1 Rep2 Rep 3 Rep4 Rep5 

0 Artificial Soil/S 90.4000 79.4000 108.6 107.300 79.7 

100 79 72.6 54.3 68.8000 72 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artlficial Soll/$ 24.5020 23.4600 40.732 38.2600 32.7733 

100 28.096 30.108 15.7100 20.755 25.1020 

Average· AG Wt (Dry, mg) Detail 

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

0 Artificial Soil/$ 4.53799 3.75000 6.45798 5.84668 5.67668 

100 5.27400 4.95798 2.53333 3.72748 4.59199 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soil/S 22.968 32.758 67.822 67.9567 35.3433 

100 23.7340 28.444 13.8567 10.805 20.674 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soll/S 1.21199 1.08398 2.49600 2.44666 1.54667 

100 1.20601 1.25398 0.87000 0.77750 1.17798 

Average Total Wt (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 47.47 56.218 108.554 106.217 68.1167 

100 51 .8300 58.552 29.5667 31.56 45.7760 

Average Total Wt (Dry, mg} Detail 

Cone-o/o Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 5.74998 4.83398 8 .95398 8.29333 7.22335 

100 6.48000 6.21196 3.40332 4.50497 5.76997 

-80 -
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 28.5 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0048873 0.004887 1 

Error 0.4233652 0.052921 8 

Total 0.42825247 0.0578079 9 

ANOVAAssumptions 
.J 

Attribute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution Shapiro-Wilk W 0.76085 

e, 

Sample Link Control Link 

01-7024-1633 01-7024-1633 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 
0.5000 3 

F Statistic P-Value 
0.09 0.76896 

Critical P-Value 

23.15450 0.71064 

0.00484 

Comparisons: 

Report Date: 
Analysis: 

Page 1 of 9 

19 Jul-061 :35 PM 

12-2088-9322/8158906psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 ·NIA . 27.99% 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

Conc-0/4 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247 

100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418 

Graphics 
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CETIS Analysis Detail 
f Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) · Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.32789 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 8.463994 8.463994 1 

Error 629.7921 78.72401 8 

Total 638.256108 87.188008 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.57520 

Distribution Shapiro-Wilk W 0.91507 

Sample Link Control Link 

01-7024-1633 01-7024-1633 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.3757 10.435 

. F Statistic P-Value 
0.11 0.75141 

Critical P-Value 

23.15450 0.67053 

0.31767 

Comparisons: 

Report Date: 

.Analysis: 

Page 2of 9 

19 Jul-061:35 PM 

10-1013-1326/8158906psC 

CH2M Hill I 
Date Analyzed Version 

· 19 Jul-061 :35 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 N/A 12.99% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Deer slon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-"/, Control Type Count · Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 80.3 . 68.6 88.6 7.8192 

100 5 78.460 64 87.8 9.8137 

Graphics 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysls Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-"!. Statistic Critical 

Artificial Soil/Sedi 100 3.12539 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 1408.969 1408.969 1 

Error 1153.94 144.2425 8 

Total 2562.90906 1553.2115 9 

ANOVA Assumptions 

Attribute Test Statistic · 

Variances Variance Ratio F 2.41896 

Distribution Shapiro-Wilk W 0.91575 

Sample Link Control Link 

01 -7024-1633 01-7024-1633 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0071 14.1249 

F Statistic P-Value 

9.77 0.01411 

Critical P-Value 

23.15450 0.41320 

0.32287 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 1:35 PM 

01-0369-5870/8158906psC 

CH2M Hill I 
Version 

19 Jul-06 1:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 15.17% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 93.080 79.4 108.6 14.287 

100 5 69.340 54.3 79 · 9.1858 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample ·c>T Untransfomied 

Group Comparisons 

Control VS Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 1.83402 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 159.651 1 159.6511 1 

Error 379.7126 47.46407 8 

Total 539.363693 207.11518 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.82224 

Distribution Shapiro-Wilk W 0.90401 

Sample Link Control Link 

01-7024-1633 01 -7024-1633 

Zeta NOEL LOEL 

100 >1 00 

P-Value MSD 

0.0520 8.10252 

F Statistic P-Value 

3.36 0.1 0399 

Critical P-Value 

23.15450 0.57535 

0.24231 

Comparisons: 

Report Date: 
Analysis: 

Page 4of 9 

19 Jul-06 1:35 PM 

03-9916-7100/8158906psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:35 PM CETiSv1.1.2 

Toxic Units ChV PMSD 

1 NIA 25.36% 

Decision(0.05) 

Non-Significant Effect 

Decision (0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 31 .945 23.460 40.732 7.8289 

100 5 23.954 15.71 30.108 5.7996 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-'Y, Statistic Critical 

Artificial Soil/Sedi 100 1.49389 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2.687955 2.687955 1 

Error 9.635506 1.204438 8 

Total 12.3234608 3.8923934 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02674 

Distribution Shapiro-Wilk W 0.90091 

Sample Link Control Link 

01-7024-1633 01-7024-1633 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0868 1.29071 

F Statistic P-Value 
2.23 0.17356 

Critical P-Value 

23.15450 0.98021 

0.22418 

Comparisons: 

Report Date: 

Analysls: 

Page 5 of 9 

19 Jul-06 1 :35 PM 
05-1072-5650/B 158906psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:35 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 24.57% 

Oeclslon(0.05) 
Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Dlsbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.25387 3.75000 6.45798 1.09021 

100 5 4.21696 2.53333 5.27400 1.10468 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-~. Statistic Critical 

Artificial Soil/Sedi 100 2.5981 1 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1672.736 1672.736 1 

Error 1982.447 247.8058 8 

Total 3655.18274 1920.5419 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 8.58861 

Distribution Shapiro-Wilk W 0.94453 

Sample Link Control Link 

01 -7024-1633 01-7024-1633 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0159 18.5137 

F Statistic P-Value 

6.75 0.03171 

Critical P-Value 

23.15450 0.06072 

0.60444 

Comparisons: 

Report Date: 

Analysis:· 

Date Analyzed 

Page 6 of 9 

19 Jul-061 :35 PM 

10-7 463-9283/B 158906psC 

CH2M Hill I 
Version 

19 Jul-06 1 :35 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 40.81% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DlsbibuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 45.37 22.968 67.957 21 .07 

100 5 19.503 10.805 28.444 7.1894 
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. CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Root WI. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.2109 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.224887 1.224887 1 

Error 2.004699 0.250567 8 
Total 3.22958648 1.4754749 9 

ANOVAAssumptions 

·Attribute Test Statistic 

Variances Variance Ratio F 9.62191 

Distribution Shapiro-Wilk W 0.94290 

Sample Link Control Link 

01-7024-1633 01 -7024-1633 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0290 0.58873 

F Statistic P-Value 
4.89 0.05800 

Critical P-Value 

23.15450 0.04984 

0.58576 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 1 :35 PM 

10-8925-6724/8158906psC 

CH2M Hill I 
Version 

19 Jul-06 1:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.51% . 

Decislon(0.05) 
Significant Effect 

Decision (0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Nonna! Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.75706 1.08398 2.49600 0.67379 

100 5 1.05709 0.77750 1.25398 0.21722 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt N/et, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 2.43419 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2865.933 2865.933 1 

Error 3869.421 483.6777 8 

Total 6735.35400 3349.6103 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.06660 

Distribution Shapiro-Wilk W 0.95084 

Sample Link Control Link 

01-7024-1633 01 -7024-1633 

Zeta NOEL LOEL -

<100 100 

P-Value MSD 

0.0205 25.8652 

F Statistic P-Value 

5.93 0.04093 

Critical P-Value 

23.15450 0.14511 

0.67848 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

19 Jul-06 1 :35 PM 

03-767~8228/B 158906psC 

CH2MHIII I 
Version 

19ju1-061 :35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 33.45% 

Decislon(0.05} 

Significant Effect 
I 

Decision(0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.315 47.47 108.55 28.424 

100 5 43.457 29.567 58.552 12.628 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Twt>-Sample C>T Untransformed 

Group Comparisons 

control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.80762 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7.541862 7.541862 1 

Error 18.46527 2.308159 8 

Total 26.0071373 9.8500218 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.76797 

Distribution Shapiro-Wilk W 0.93303 

Sample Link Control Link 

01 -7024-1633 01-7024-1633 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0541 1.78678 

F Statistic P-Value 

3.27 0.10828 

Critical P-Value 

23.15450 0.59451 

0.47832 

Comparisons: 

Report Date: 

Analysis: 

Page 9 of 9 

19 Jul-06 1 :35 PM 

15-2028-1520/B 158906psC 

CH2M Hill l 
Date Analyzed Version 

19 Jul-06 1:35 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 25.49% 

Declslon(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 5.27405 3.40332 6.48000 1.29142 
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Client Waslllnglon Oosute Hanlonl Project 

I~ 
Day O ...i..1P- pay 12 --tJt:J:_ 

BLUEGRASS GROWTH TEST-

Test Slalt Dato: Moy 11, 2008 

Day14___.hl:J:_ Day1e_µ.:::c_ 

Bioassay Lab ID: BG ISt3<, - 0 7 Sample No: J II 1(0 7 
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C_ETIS Test Summary 
I Plant Bloassay • Chronic 

Test No: 11-1324-60B5 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: DilWater: 

Setup Date: 11 May-06 · Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 10-8735-6780 Code: B15B9-07 

Sample Date: OB May-06 04:00 PM Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 56h Station: 

Comments: J11K67 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 
06-8550-8885 % Germination 100 > 100 NIA 

07-9361-1455 Average Height (mm) < 100 100 N/A 

05-8004-9201 Average Length (mm) <100 100 N/A 

13-1560-7899 Average AG Wt (Wet, mg) < 100 100 N/A 

10-2369-2621 Average AG Wt (Ory, mg) 100 > 100 NIA 

12-5537-6762 Average Root Wt. (Wet, mg< 100 100 N/A 

20-3520-1333 Average Root Wt. (Dry, mg) 100 > 100 NIA 

08-6934-2329 Average Total Wt (Wet, mg < 100 100 NIA 

11-6220-9613 Average Total Wt (Dry, mg) 100 > 100 N/A 

000-092-101-1 CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 1 :39 PM 

11-5408-1697 /B 15B907psC Test Link: 

CH2M Hill I 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
20.96o/o Equal Variance t Two-Sample 

11.24% Equal Variance t Two-Sample 

15.46% Equal Variance t Two-Sample 

24.26% Equal Variance t Two-Sample 

23.01% Equal Variance t Two-Sample 

39.37% Equal Variance t Two-Sample 

34.66% Equal Variance t Two-Sample 

32.02% Equal Variance t Two-Sample . 

24.74°,<, Equal Variance t Two-Sample 

-91-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.84000 0.60000 

100 5 1.00000 1.00000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 68.6 

100 5 70.2 57 

Average Length (mm) Summary 

Cone-o/e Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 93.080 79.400 

100 5 70.280 57.200 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soif/5 5 31 .945 23.460 

100 5 23.202 15.998 

Average AG Wt (Dry, mg) Summary 

Conc-o/. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.25387 3.75000 

100 5 4.32440 2.85400 

Average Root Wl (Wet, mg) Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 45.37 22.968 

100 5 25.79 19.812 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 1.22760 0.80601 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 77.315 47.47 

100 5 48.992 35.810 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 7.01092 4.83398 

100 5 5.55200 3.66001 

000-092-101-1 

Maxi"!lum SE 

1.00000 0.09798 

1.00000 0.00000 

Maximum SE 

88.6 3.4969 

74.6 3.3657 

Maximum SE 

108.6 6.3892 

80.6 4.3674 

Maximum SE 
40.732 3.5012 

29.826 2.2608 

Maximum SE 

6.45798 0.48755 

5.53201 0.43009 

Maximum SE 

67.957 9.4226 

29.566 1.8655 

Maximum SE 

2.49600 0.30133 

1.58799 0.12838 

Maximum SE 

108.55 12.711 

57.884 3.9629 

Maximum SE 

8.95398 0.76793 

6.81201 0.52913 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.00000 0.00% 

SD CV 

. 7.8192 9.74% 

7.526 10.72% 

SD CV 
14.287 15.35% 

9.7659 13.90% 

SD CV 
7.8289 24.51% 

5.0553 21 .79% 

SD CV 

1.09021 20.75% 

0.96170 22.24% 

SD CV 

21 .07 46.44% 

4.1714 16.17% 

SD CV 

0.67379 38.35% 

0.28706 23.38% 

SD CV 

28.424 36.76% 

8.8613 18.09% 

SD CV 

1.71714 24.49% 

1.18318 21.31% 

Analyst: ~ 

Page 2 of 3 

19 Jul-06 1:39 PM 

11-5408-1697 /B 158907psC 
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Page3 of 3 

CETIS Test Summary 
Report Date: · 19 Jul-06 1 :39 PM 

Test Link: 11-5408-1697/B158907psC 

% Germination Detail 

Conc-o/o Control Type Rep1 Rep2_ Rep3 Rep4 Rep5 

0 Artificial Soil/S 1.00000 1.00000 1.00000 0.60000 0.60000 

100 1.00000 1.00000 1.00000 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial S6iUS 68.6 88.6 82 85.3000 77 

100 57 74.6 74.6 73.8000 71 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 90.4000 .79.4000 108.6 107.300 79.7 

100 57.2000 63 80.6 74.8000 75.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 24.5020 23.4600 40.732 38.2600 32.7733 

100 15.998 24.28 29.8260 24.56 21.346 

Average AG Wt (Ory, mg) Detail 

Cone-¾ Control Type Rep 1 Rep 2 Rep3 Rep4 Rep5 

0 Artlficial Soll/S 4 .53799 3.75000 6.45798 5.84668 5.67668 

100 2.85400 4.53799 5.53201 4.47600 4.22200 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 Rep4 Rep5 

0 Artificial Soil/S 22.968 32.758 67.822 67.9567 35.3433 

100 19.8120 28.446 28.0580 29.566 23.068 

Average Root Wt (Dry, mg) Detail 

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

0 Artificial Soil/S 1.21199 1.0B398 2.49600 2.44666 1.54667 

100 0.80601 1.58799 1.28000 1.33000 1.13401 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep 2 Rep3 Rep4 Reps 

0 Artificial Soil/S 47.47 56.218 108.554 106.217 68.1167 

100 35.8100 52.726 57.8840 54.126 44.414 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Reps 

0 Artificial Soll/S 5.74998 4.83398 B.9539B 8.29333 7.22335 

100 3.66001 6.12598 6.81201 5.80601 5.35601 

-93-
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 -1 .633 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.084346 0.084346 1 

Error 0.2530439 0.031630 8 

Total 0.33739194 0.1159785 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modified Levene 4.80000 

Distribution Shapiro-W ilk W 0.81415 

Sample Link Control Link 

11-5408-1697 11-5408-1697 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.9294 0.20917 

F Statistic P-Value 

2.67 0.14111 

Critical P-Value 

11 .25862 0.05984 

0.02153 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-061 :39 PM 

06-8550-8885/B 158907psC 

CH2M Hill I 
Version 

19 Jul-06 1 :39 PM CETISv1.1 .2 

Toxic Units ChV PMSD. 

1 NIA 20.96% 

Decislon(0.05) 
Non-Significant Effect 

Decislon(0.05) ........ 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disb1bullon 

Data Summary Orig inal Data Transformed Data 

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

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

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

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0/o Statistic Critical 

Artificial Soil/Sedl 100 2.08099 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 255.025 255.025 1 

Error 471.12 58.89 8 

Total 726.14502 313.915 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.07945 

Distribution Shapiro-Wilk W 0.84882 

Sample Link Control Link 

11-5408-1697 11-5408-1697 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0355 9.02523 

F Statistic P-Value 

4.33 0.07101 

-

Critical P-Value 

23.15450 0.94272 

0.05624 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

19 Jul-061 :39 PM 

07-9361-145518158907psC 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 1:39 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
. NIA 11.24% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 B0.3 68.6 88.6 7.8192 

100 5 70.2 57 74.6 7.526 
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CETIS Analysis Detail 
· jPtant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.94603 1.85955 

~ OVA Table 

Source Sum of Squares Mean Square OF 

Between 1299.6 1299.6 1 

Error 1197.916 149.7395 8 

Total 2497.51599 1449.3394 9 

~OVA Assumptions 

Attribule Test Statistic 

Variances Variance Ratio F 2.1401 1 

Distribution Shapiro-Wilk W 0.89307 

Sample Link Control Link 

11-5408-1697 11-5408-1697 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0093 14.3915 

F Statistic P-Value 
8.68 0.01854 

Critical P-Value 

23.15450 0.47931 

0.18358 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 1:39 PM 

05-8004-9201 /B158907psC 

CH2M Hill I 
Version 

19 Jul-06 1 :39 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 
N/A 15.46% 

Declslon(0.05) 
Significant Effect 

Decislon(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal DlslribuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 93.080 79.4 108.6 14.287 

100 5 70.280 57.2 80.6 9.7659 

Graph ics 
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CETIS Analysis _Detail 
I Plant Bioassay - Chronic 

Endpoint Analysls Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 
; 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 2.09791 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 191 .1208 191 .1208 1 
Error 347.3957 43.42447 8 

Total 538.516479 234.54522 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.39831 

Distribution Shapiro-WIik W 0.91608 

Sample Link Control Link 

11-5408-1697 11-5408-1697 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0346 7.75005 

F Statistic P-Value 
4.40 0.06916 

Critical P-Value 

23.15450 0.41762 

0.32540 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 1 :39 PM 

13-1560-7899/B158907psC 

CH2M Hill I 
Version 

19 Jul-06 1:39 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 24.26% 

Declslon(0.05) 

Significant Effect · 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data · 

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

0 Artificial Soil/S 5 31 .945 23.460 40.732 7.8289 

100 5 23.202 15.998 29.826 5.0553 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t TwerSample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltlcal 

Artificial SoiVSedi 100 1.42964 1.85955 

ANOVATable 

Source Sum of Squares . Mean Square DF 

Between 2.159768 2.159768 1 

Error 8.453657 1.056707 8 

Total 10.6134255 3.2164755 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.28510 

Distribution Shapiro-Wilk W 0.91614 

Sample Link Control Link 

11-5408-1697 11-5408-1697 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0953 1.20897 

F Statistic P-Value 
2.04 0.19069 

Critical P-Value 

23.15450 0.81382 

0.32590 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 5of 9 

19 Jul-06 1 :39 PM 

10-2369-2621/B158907psC 

CH2M Hill I 
Version 

19 Jul-06 1:39 PM CETI Sv1. 1.2 

Toxic Units ChV PMSD 

1 N/A 23.01% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artlliclal Soil/S 5 5.25387 3.75000 6.45798 1.09021 

100 5 4.32440 2.85400 5.53201 0.96170 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Root Wl (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.03838 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 958.4015 958.4015 1 

Error 1845.298 230.6623 8 

Total 2803.69983 1189.063~ 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 25.51217 

Distribution Shapiro-WIik W 0.93622 

Sample Link Control Link 

11-5408-1697 11-5408-1697 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0379 17.8618 

F Statistic P-Value 
4.15 0.075B6 

Critical P-Value 

23.15450 0.00832 

0.51173 

Comparisons: 

Report Date: . 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 1:39 PM 

12-5537-6762/8158907psC 

CH2M Hill I 
Version 

1·9 Jul-06 1:39 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA . 39.37% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 45.37 22.968 67.957 21.07 

100 5 25.79 19,812 29.566 4.1714 
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Comparisons: Page 7 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-061:39 PM 
Analysis: 20-3520-13 33/B 158907psC 

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

Average Root Wt. (Dry, mg) Comparison 11-5406-1697 11-5408-1697 19 Jul-061:39 PM CETISv1 .1.2 

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

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 34.66% 

Group Comparisons 

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

Artificial Soil/Sedi 100 1.61649 1.85955 0.0723 0.60907 Non-Significant Effect 

ANOVATable 

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

Between 0.7008101 0.700810 1 2.61 0.14465 Non-Significant Effect 

Error 2.14558 0.268198 8 

Total 2.84639013 0.9690076 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declsion(0.01) 

Variances Variance Ratio F 5.50938 23.15450 0.12710 Equal Variances 

Distribution Shapiro-Wilk W 0.95060 0.67555 Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.75706 1.08398 2.49600 · 0.67379 

100 5 1.22760 0.80601 1.58799 0.28706 
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CETIS Analysis Detail 
I Plant er_oassay· - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Valiance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-0/o Statistic Critical 

Artificial Soil/Sedi 100 2.12718 · 1.85955 

ANOVATable 

so·urce Sum of Squares Mean Square DF 

Between 2005.49 2005.49 1 

Error 3545.689 443.2112 B 

Total 5551 .17969 2448.7016 9 

ANOVA Assumptions 

Attribute Test · Statistic 

Variances Variance Ratio F 10.28872 

Distribution Shapiro-Wilk W 0.95917 

Sample Link Control Link 

11-5408-1697 11-5408-1697 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0330 24.7596 

F Statistic P-Value 
4.52 0.06608 

Critical P-Value 

23.1 5450 0.04430 

0.77640 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

19 Jul-06 1 :39 PM 

08-6934-2329/B 158907psC 

CH2M Hill I 
Version 

19 Jul-06 1:39 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 32.02% 

Decision(0.05) 
Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.315 47.47 108.55 28.424 
100 5 48.992 35.810 57.884 8.8613 
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Comparisons: Page 9 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 1 :39 PM 

Analysis: 11-6220-9613/B158907psC 

j Plant Bioassay • Chronic CH2M Hill I 
Endpoint Analysis Type Sample link Control Link Date Analyzed Version 

Average Total Wt (Dry, mg) Comparison 11-5408-1697 11 -5408--1697 19 Jul-06 1:39 PM CETISv1 .1.2 

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

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 24.74% 

Group Comparisons . 

Control VS Cone-% Statistic Critical P-Value MSD Decislon(0.05) 

Artificial SoiUSedi 100 1.56441 1.85955 0.0782 1.73417 Non-Significant Effect 

ANOVATable 

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

Between 5.321138 5.321138 1 2.45 0.15635 Non-Significant Effect 

Error 17.39386 2.174233 8 

Total 22.7149997 · 7.4953706 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 2.10625 23.15450 0.48838 Equal Variances 

Distribution Shapiro-Wilk W 0.94047 0.55831 Normal DislnbuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 7.01092 4.83398 8.95398 1.71714 

100 5 5.55200 3.66001 6.81201 1.18318 
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I~ 
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BLUEGRASS GROWlli TEST 
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CETIS Test Summary 
j Plant Bioassay - Chronic 

Test No: 08-9015-8778 Test Type: Plant Chronic 

Start Date: 11 May-06 Protocol: ASTM E1963-02 (2002) 

Ending Date: DU Water: 

Setup Date: 11 May-06 Brine: 

Comments: recalculated Height and Length data July 19, 2006 

Sample No: 08-8549-6126 Code: B1589-08 

Sample Date: 08 May-06 07:55 PM Material: Soil· 

Receive Date: Source: Hanford 

Sample Age: 52h Station: 

Comments: J11K55 C 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 
04-7871-9749 % Gemiination 100 >100 NIA 

12-5952-7099 Average Height (mr:n) 100 > 100 NIA 
09-3405-9100 Average Length (mm) < 100 100 NIA 
07-0586-7813 Average AG Wt (Wet, mg) 100 > 100 NIA 
14-3635-2267 Average AG Wt (Dry, mg) 100 > 100 NIA 
14-4775-2246 Average Root Wt. (Wet, mg 100 > 100 NIA 
09-2958-9294 Average Root Wt. (Dry, mg) 100 > 100 N/A 
04-6045-1100 Average Total Wt (Wet, mg 100 > 100 NIA 
12-8502-1101 Average Total Wt (Dry, mg) 100 > 100 NIA 

000-092-101-1 CETI S no v1 .1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 1 :42 PM 

10-5075-5165/8158908psC Test Link: 

CH2M HIii I 
Duration: NIA 

Species: Poa sandbergi l 

Source: 

Client: 

Project: 

PMsD · Method 

27.99% Wilcoxon Rank Sum Two-Sample 

9.32% Equal Variance t Two-Sample 

13.65% Equal Variance tTwo-Sample 

23;77% Equal Variance t Two-Sample 

19.03% Equal Variance t Two-Sample 

43.15% Equal Variance t Two-Sample 

34.90% Equal Variance t Two-Sample 

34.47% Equal Variance t Two-Sample 

22.27% Equal Variance t Two-Sample 

-104 -
Analyst: <J>-- Approval : __ _ 



CETIS Test Summary 
"/, Germination Sur:nmary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.84000 0.60000 

100 5 0.88000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 68.6 

100 5 82.22 74.800 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoilfS 5· 93.080 79.400 

100 5 75.52 72 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SolVS 5 31 .945 23.460 

100 5 32.704 25.552 

Average AG Wt (Dry, mg) Summary 

Cone-'/• Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.25387 3.75000 

100 5 5.47019 4.71500 

Average Root Wt. (Wet, mg} Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 45.37 22.968 

100 5 29.597 11.725 

Average Root Wt. (Dry, mg) Summary 

Cone-"/, Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 1.33003 0.81750 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 77.315 47.47 

100 5 62.300 37.277 

Average Total Wt (Dry, mg) Summary 

Cone•"/• Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 7.01092 4.83398 

100 5 6.80022 5.53250 

000-092-101-1 

Maximum SE 

1.00000 0.09798 
1.00000 0.08000 

Maximum SE 

88.6 3.4969 

85.6 . 1.9896 

Maximum SE 

108.6 6.3892 
85 2.4229 

Maximum SE 
40.732 3.5012 
37.183 2.1015 

Maximum SE 

6.45798 0.48755 
5.93998 0.22664 

Maximum SE 

67.957 9.4226 
39.524 4.6953 

Maximum SE 

2.49600 0.30133 
1.52600 0.13387 

Maximum SE 

108.55 12.711 
76.248 6.6187 

Maxi!llUffl SE 

8.95398 0.76793 
7.42664 0.33982 

CETIS™ v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 
0.17889 20.33% 

SD CV 

7.8192 9.74% 

4.4488 . 5.41% 

SD CV 

14.287 15.35% 
5.4177 7.17% 

SD CV 
7.8289 24.51% 

4.6992 14.37% 

SD CV 

1.09021 20.75% 
0.50679 9.26% 

SD CV 

21 .07 46.44% 

10.499 35.47% 

SD CV 

0.67379 38.35% 
0.29933 22.51% 

SD CV 

28.424 36.76% 
14.8 23.76% 

SD CV 

1.71714 24.49% 

0.75985 11 .17% 

Analyst '&--

Page 2of 3 

19 Jul-06 1 :42 PM 

10-5075-516518158908psC 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 1.00000 0.60000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 68.6 88.6 

100 85.4000 83.7 

Average Length (mm) Detail 

Conc-0/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 90.4000 79.4000 

100 85 73 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soil/S 24.5020 23.4600 

100 36.724 37.1833 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 4.53799 3.75000 

100 5.75999 5.93998 . 

Average Root Wt. (Wet, mg) Detail 

Conc-'Yo Control Type Rep 1 Rep2 

0 Artificial Soil/S 22.968 32.758 

100 39.524 31 .6967 

Average Root Wt. (Dry, mg) Detail 

Cone-"/. Control Type Rep 1 Rep2 

0 Artificial Soll/$ 1.21199 1.08398 

100 1.52600 1.48665 

Average Total Wt (Wet, mg) Detail 

Conc•'Y• Control Type Rep 1 Rep2 

0 Artificial Soil/S 47.47 56.218 

100 76.2480 68.8800 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 5.74998 4.83398 

100 7.28599 7.42664 

000-092-101-1 

Rep3 
1.00000 

1.00000 

Rep3 
82 

81 .6 

Rep3 
108.6 

72.6 

Rep3 
40.732 

32.1840 

Rep3 
6.45798 

5.19202 

Rep3 
67.822 

33.3780 

Rep3 
2.49600 

1.50999 

Rep3 
108.554 

65.5620 

Rep3 
8.95398 

6.70200 

Rep4 Rep5 
0.60000 0.60000 

0.80000 1.00000 

Rep4 Rep 5 
85.3000 77 
74.8000 85.6 

Rep4 Rep5 
107.300 79.7 

72 75 

Rep4 Rep5 
38.2600 32.7733 

25.5525 31.874 

Rep4 Rep5 
5.84668 5.67668 

4.71500 5.74399 

Rep4 RepS 
67.9567 35.3433 

11.7250 31.66 

Rep4 Rep5 
2.44666 1.54667 

0.81750 1.30999 

Rep4 Reps 
106.217 68.1167 

37.2775 63.534 

Rep4 Rep5 
8.29333 7.22335 

5.53250 7.05398 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Page 3 of 3 

19 Jul-061:42 PM 

10-5075-5165JB158908psC 
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CETIS Analysis Detail 
j Plant Bloassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone•"/• Statistic Critical 

Artificial SoiVSedl 100 28.5 

AAOVATable 

Sourt:e Sum of Squares Mean Square DF 

Between 0.0048873 0.004887 1 
Error 0.4233652 0.052921 8 

Total 0.42825247 0.0578079 9 

AAOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution Shapiro-Wilk W 0.76085 

Sample Link Control Link 

10-5075-5165 10-5075-5165 

Zeta NOEL LOEL 

100 >100. 

P-Value Ties 
0.5000 3 

F Statistic P-Value 
0.09 0.76896 

Critical P•Value 

23.15450 0.71064 

0.00484 

Comparisons: · 

Report Date: 

Page 1 of 9 

19 Jul-061:42 PM 

Analysis: 04-7871-9749/B158908psC 

CH2M HIii I 
Date Analyzed Version 

19 Jul-061:41 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 ·NIA 27.99% 

Declslon(0.05) 
Non-Significant Effect 

Decision (0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.84000 0.60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247 

100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418 

Graphics. 
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CETIS Analysis Detail 
I Plant Bioassay. Chronic· 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transfonn 

Equal Varlance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedl 100 .0.4772 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 9.215997 9.215997 1 

Error 323.728 40.466 8 

Total 332.943994 49.681996 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.08913 

Distnbulion Shapiro-Wilk W 0.94249 

Sample Link Control Link 

10-5075-5165 10.5075-5165 

Zeta NOEL LOEL 

100 >100 

P•Value MSC 
0.6770 7.48139 

F Statistic P-Value 

0.23 0.64596 

Critical P-Value 

23.15450 0.30033 

0.58100 

Comparisons: 

Report Date: 

Analysis: 

Page 2 of 9 

19 Jul-061 :42 PM 

12-5952-7099/B 158908psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:41 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 9.32% 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 80.3 68.6 88.6 7.8192 · 

100 5 82.22 74.8 85.6 4.4488 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance l Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.56983 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 770.884 770.884 1 

Error 933.8361 116.7295 8 

Total 1704.72009 887.61354 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.95377 

Distribution Shapiro-Wilk W 0.89561 

Sample Link Control Link 

10-5075-5165 10-5075-5165 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0166 12.7066 

F Statistic P-Value 

6.60 0.03314 

Critical P-Value 

23.15450 0.08689 

0.19592 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 1 :42 PM 

09-3405-9100/8158908psC 

CH2M Hill I 
Version 

19 Jul-06 1:41 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 13.65% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distributlon 

Data Summary Original Data Transfonned Data 

Cone-Yo Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 93.080 79.4 108.6 14.287 

100 5 75.52 72 85 5.4177 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic . 

Endpoint Analysls Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.1857 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.436808 1.436808 1 

Error 333.4981 41 .68727 8 

Total 334.934947 43.124076 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.77566 

Distribution Shapiro-W Iik W 0.92648 

Sample Link Control Link 

10-5075-5165 10-5075-5165 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.5713 7.59345 

F Statistic P-Value 
0.03 0.85734 

Critical P-Value 

23.1 5450 0.34657 

0.4141 4 

Comparisons: 

Report Date: 

Analysis: 

Page 4 of 9 

19 Jul-06 1:42 PM · 
07-0586-781318158908psC 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 1 :42 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 NIA 23.77% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 31.945 23.460 40.732 7.8289 

100 5 32.704 25.552 37.183 4.6992 
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CETIS Analysis Detail 
I Plant eioassay - Chronic 

Endpoint Analysis Type 

A\'.erage AG Wt (Dry, mg) Comparison 

Method · Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soii/Sedi 100 -0.4024 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.116996 0.116996 1 

Error 5.781542 0.722693 8 

Total 5.89853783 0.8396887 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F · 4.62761 

Dislribulion Shapiro-Wilk W 0.94541 

Sample Link Control Link 

10-5075-5165 10-5075-5165 

Zeta NOEL LOEL 

100 >100 

P-Value MSC 
0.6510 0.99980 

F Statistic P-Value 
0.16 0.69796 

Critical P-Value 

23.15450 0.16701 

0.61457 

Comparisons: 

RePort Date: 

Analysis: 

Page 5 of 9 

19 Jui-061 :42 PM 

14-3635-2267/B158908psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1 :42 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 19.03% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 5.25387 · 3.75000 6.45798 1.09021 

100 5 5.47019 4.71500 5.93998 0.50679 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wei, mg) Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.49824 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 621.9584 621.9584 1 

Error 2216.61 277.0763 8 

Total 28!38.56873 899.03467 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 4.02731 

Distribution Shapiro-Wilk W 0.93825 

Sample Link Control Link 

10-5075-5165 10-5075-5165 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0862 19.5766 

F Statistic P-Value 
2.24 0.17245 

Critical P-Value 

23.15450 0.20592 

0.53374 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6of 9 

19 Jul-06 1 :42 PM 

14-4 775-2246/B 158908psC 

CH2M Hill I 
Version 

19 Jul-06 1 :42 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 43.15% 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlstr1bullon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/$ 5 45.37 22.968 67.957 21 .07 

100 5 29.597 11.725 39.524 10.499 
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1 25 I 

tii I • • 
1 20- I e I 

t 1- 15 I 

! 1 I 

1 ,, E 10-
I 
I ,J JI~ I :i: 1 5 I 

! ~! •' • 
1 C Or""-- - ---- - ------ --------------

& :, I 

I!! Ile ·S I 
I 

GI 
-lllc I l 0-: • I • I 

0-: -1, I 

• I 
0-: ·20-: I 

• I 

0 -2, 
0 100 -2.0 · 1.5 ·1.0 -0.5 0.0 0.5 1.0 1.5 2.0 

Cone-% Ranklu 

-112 -
000-092-101-1 . CETIS™ v1 .1 .2revl Analyst: __ fb--__ Approval: __ _ 



CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/. Statistic Critical 

Artificial Soil/Sedi 100 1.29512 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.4558926 0.455893 1 

Error 2.17437 0.271796 8 

Total 2.63026240 0.7276888 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 5.06682 

Distribution Shapiro-Wilk W 0.93145 

Sample Link Control Link 

10-5075-5165 10-507 5-6165 

Zeta NOEL LOE~ 

100 >100 

P-Value MSD 
0.1157 0.61314 

F Statistic P-Value 
1.68 0.23140 

Critical P-Value 

23.15450 0.14510 

0.46235 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

19 Jul-06 1 :42 PM 

09-2958-9294/B 158908psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1 :42 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 34.90% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Disbibution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 ArUlicial Soll/S 5 1.75706 1.08398 2.49600 0.67379 

100 5 1.33003 0.81750 1.52600 0.29933 
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CETIS Analysjs Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H · Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.04769 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 563.6076 563.6076 1 

Error 4107.73 513.4663 8 

Total 4671.33807 1077.0739 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 3.68848 

Distribution Shapiro-Wilk W 0.94532 

Sample Link Control Link 

10-5075-5165 10-5075-5165 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1627 26.6498 

F Statistic P-Value 
1.10 .0.32540 

Critical P-Value 

23.15450 0.23414 

0.61362 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-06 1 :42 PM 

04-6045-1100/8158908psC 

CH2M Hill I 
Version 

19 Jul-06 1:42 PM CETISv1.1 .2 

Toxic Units ChV PMSD . 

1 N/A 34.47% 

Declsion(0.05) 
Non-Significant Effect 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soll/S 5 77.315 47.47 108.55 28.424 

100 5 62.300 37.278 76.248 14.8 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedi 100 0.25091 1.85955 

~OVA Table 

Source Sum of Squares Mean Square OF 
Between 0.11099 0.11099 1 

Error 14.10374 1.762968 8 

Total 142147307 1.8739576 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.10679 

Distribution Shapiro-Wilk W 0.96048 

Sample Link Control Link 
10-5075-5165 10-5075-5165 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.4041 1.56156 

F Statistic P-Value 
0.06 0.80821 

Critical P-Value 

23.15450 0.14332 

0.79133 

Comparisons: 

Rep'?rt Date: 

Analysis: 

Page 9 of 9 

19 Jul-06 1 :42 PM 

12-8502-1101/8158908psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:42 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 NIA 22.27% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

D Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 6.80022 5.53250 7.42664 0.75985 
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BLUEGRASS GROWTH TEST 

Client Waslllngmn Oosura Hanlon! Project ~'J.-cJ;; TestSi.itDate: May11,Z1lDII 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 05-8395-3197 Test Type: 

Start Date: 11 May-06 Protocol: 

Ending Date: Dil Water: 

Setup Dale: 11 May-06 Brine: 

Sample No: 11-1767-6848 Code: 

Sample Date: 09 May-06 02:00 PM Material: 

Receive Date: Source: 

Sample Age: 34h Station: 

Comments: J11KC5 

Comparison Summary 

Analysis Endpoint NOEL 

16-0306-6842 % Gennination 100 

15-4864-0898 Average Height (mm) 100 

06-5789-3717 Average Length (mm) < 100 

19-3035-4431 Average AG Wt (Wet, mg} 100 

06-0035-4435 Average AG Wt (Dry, mg) 100 

12-2775-1168 Average Root Wt. (Wei, mg 100 

11-097 4--6226 Average Root WI. (Dry, mg) 100 

04-7593-2673 Average Total Wt (Wet, mg 100 

11-8940-4265 Average Total Wt (Dry, mg) 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002} 

B1589-09 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 
> 100 NIA 

100 NIA 
> 100 NIA 
> 100 NIA 
> 100 NIA 
> 100 NIA 

> 100 NIA 
> 100 NIA 

CETIS™ v1 .1.2revl 

Report Date·: 

Page 1 of 3 

19 Jul-06 1 :44 PM 

18-2059-0600/8158909psC Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
27.99% Wilcoxon Rank Sum Two-Sample 

16.79% Equal Variance t TwO-Sample 
22.76% Equal Variance t Two-Sample 

37.65% Equal Variance t Two-Sample 

36.43% Equal Variance t Two-sample 

53.56% Equal Variance t Two-Sample 

39.56% Equal Variance t Two-Sample 

46.08% Equal Variance t Two-Sample 

36.08% Equal Variance I Two-Sample 

Analyst: 'b--
-117 -

Approval :. __ _ 



·cETIS Test Summary 
'1/o Gennination Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 0.84000 0.60000 

100 5 0.88000 0.60000 

Average Hefght (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 80.3 68.6 

100 5. 69.500 46.700 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minfmum 

0 Artificial Soil/S 5 93.080 79.400 

100 5 67.340 43.3 

Average AG Wt (Wet, mg) Summary 

Conc-o/, Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 31 .945 23.460 

100 5 21.992 6.6000 

Average AG Wt {Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.25387 3.75000 

100 5 3.70611 0.95003 

Average Root Wt. (Wet, mg) Summary 

Cone-"/• Control Type Reps Mean Minimum 

0 Artificial Soll/$ 5 45.37 . 22.968 

100 5 28.539 4.4400 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.75706 1.08398 

100 5 1.09283 0.40666 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Arti~cial Soil/$ 5 77.315 47.47 

100 5 50.531 11.040 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 7.01092 4.83398 

100 5 4.79893 1.35669 

000-092-101-1 

Maximum SE 

1.00000 0.09798 

1.00000 0.08000 

Maximum SE 
88.6 3.4969 

81 .400 6.3515 

Maximum SE 
108.6 6.3892 
87.6 9.4343 

Maximum SE 
40.732 3.5012 

37.922 5.4392 

Maximum SE 

6.45798 0.48755 

5.76399 0.90635 

Maximum SE 

67.957 9.4226 

53.636 9.0534 

Maximum SE 
2.49600 0.30133 

1.64600 0.22121 

Maximum SE 

108.55 · 12.711 

91 .558 14.337 

Maximum SE 

8.95398 0.76793 

7.17798 1.12269 

CETIS"" v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.21909 26.08% 

0.17889 20.33% 

SD CV 
7.8192 9.74% 

14.202 20.44% 

SD CV 
14.287 15.35% 
21 .096 31.33% 

SD CV 
7.8289 24.51% 

12.163 55.31% 

SD CV 
1.09021 20.75% 

2.02666 54.68% 

SD CV 
21 .07 46.44% 

20.244 70.93% 

SD cv· 
0.67379 . 38.35% 

o.~9464 45.26% 

SD CV 
28.424 36.76% 

32.058 63.44% 

SD CV 
1.71714 24.49% 

2.51041 52.31% 

Ana lyst: C-----
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial S_oil /S 1.00000 1.00000 

100 0.60000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Ar1Jficial SoiUS 68.6 · 88.6 

100 46.7000 76.4000 

Average Length (mm) Detall 

Cone-•t. Control Type Rep 1 Rep2 

0 Artificial SoiVS 90.4000 79.4000 

100 43.3 72.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 24.5020 23.4600 

100 6.60002 20.748 

Average AG Wt (Dry, mg) Detail 

Cone-o/, Control Type Rep 1 Rep2 

0 Artificial Soll/S 4.53799 3.75000 

100 0.95003 3.82000 

Average Root Wl (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SolVS 22.968 32.758 

100 4.44002 36.174 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 1.21199 1.08398 

100 0.40666 1.20000 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soii/S 47.47 56.218 

100 11.0400 56.922 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 5.74998 4.83398 

100 1.35669 5.02000 

000-092-101-1 

Rep3 

1.00000 

1.00000 

Rep3 

82 

78.2 

Rep3 
108.6 

87.6 

Rep3 
40.732 

37.922 

Rep3 
6.45798 

5.48401 

Rep3 
67.822 

· 53.6360 

Rep3 
2.49600 

1.64600 

Rep3 
108.554 

91 .5580 

Rep3 
8.95398 

7.13000 

Rep4 Rep5 
0.60000 0.60000 

0.80000 1.00000 

Rep4 Rep 5 

85.3000 77 

64.8000 81.4000 

Rep4 Rep5 

107.300 79.7 
47 86 

Rep4 Rep5 
382600 32.7733 

15.3000 29.388 

Rep4 Rep5 
5.84668 5.67668 

2.51251 5.76399 

Rep4 Rep5 
67.9567 35.3433 

11 .3175 37.1280 

Rep4 Reps 
2.44666 1.54667 

0.79749 1.41399 

Rep4 Rep5 
106.217 68.1167 

26.6175 66.516 

Rep 4 Reps 
8.29333 7.22335 

3.31000 7.17798 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 
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CETIS Analysis Detail 
j Plant Bioassay - Chron-ic 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 28.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0048873 0.004887 1 

Error 0.4233652 0.052921 8 

To!al 0.42825247 0.0578079 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.48569 

Distribution Shapiro-Wilk W 0.76085 

Sample Link Control Link 

18-2059-0600 . 18-2059-0600 

--•- II ·--L LOEL 

>100 

P-Value lies 

0.5000 3 

F Statistic P-Value 

0.09 0.76896 

Critical P-Value 

23.15450 0.71064 

0.00484 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 1 :44 PM 

16-0306-6842/B158909psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-061:44 PM CETISv1 .1.2 · 

Toxic Units ChV PMSD 

1 NIA 27.99% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data . Transformed Data 

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

0 Artificial Soil/S 5 0.84000 0,60000 1.00000 0.21909 5.30000 2.00000 7.50000 3.01247 

100 5 0.88000 0.60000 1.00000 0.17889 5.70000 2.00000 7.50000 2.56418 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm} Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.48955 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 291.5999 291 .5999 1 . 

Error 1051.4 131.425 8 

Total 1342.99997 423.02495 9 

ANO VA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.29915 

Distribution Shapiro-Wilk W 0.90169 

Sample Link Control Link 

18-2059-0600 18-2059-0600 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0873 13.4827 

F Statistic P-Vaiue 
2.22 0.17467 

Critical P-Value 

23.15450 0.27429 

0.22863 

C~mparlsons: 

Report Date:: 

Analysis: 

Page 2of 9 

19 Jul-061 :44 PM 

15-4864-0898/B 158909psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:44 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 

1 N/A 16.79~ 

Declslon(0.05) 
Non-Significant Effect 

Declsion(0.05} 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 80.3 68.6 88.6 7.8192 

100 5 69.500 46.7 81.4 14.202 
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CETIS Analysis Detail 
I Plant Bloassay. Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method · Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.25905 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1656.369 1656.369 1 

Error 2596.54 324.5675 8 

Total 4252.90906 . 1980.9365 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.18037 

Distribution Shapiro-Wilk W 0.89548 

Sample Link Control Link 
18-2059-0600 18-2059-0600 

Zeta NOEL LOEL 

<100 100 

P~Value MSD 

0.0269 21.188 

F Statistic P-Value 

5.10 0.05380 

Critical P-Value 

23.15450 0.46885 

0.19528 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

. 19 Jul-06 1 :44 PM 

06-5789-3717 /B 158909psC 

CH2M Hill I 
Version 

19 Jul-06 1:44 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 22.76% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 93.080 79.4 108.6 14.287 

100 5 67.340 43.3 87.6 21.096 
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CETIS Analysis Detail 
(!1ant Bloassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Y'Jet, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 1.53878 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 247.6984 247.6984 1 

Error 836.8786 104.6098 8 

Total 1084.57697 352.30819 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.41347 

Distribution Shapiro-WIik W 0.97144 

Sample Link Control Link 

18-205~600 18-2059-0600 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0812 12.0288 

F Statistic P-Value 

2.37 0.16242 

Critical P-Value 

23.15450 0.41437 

0.90391 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 1:44 PM 
19-3035-4431/B158909psC 

CH2M HiJI I 
Date Analyzed Version 

19 Jul-06 1 :44 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 37.65% 

Decision (0.05) 
Non-Significant Effed 

Decision (0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 31.945 23.460 40.732 7.8289 

100 5 21.992 6.6000 37.922 12.163 
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CETIS Analysis Detail 
I Plant_ Bloassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.5039 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 5.988886 5.988886 1 

Error 21 .18359 2.647949 8 

Total 27.1724763 8.6368351 . 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.45577 

Distribution Shapiro-Wilk W 0.96806 

Sample Link Control Link 

18-2059-0600 18-2059-0600 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0855 1.91378 

F Statistic P-Value 

2.26 0.17102 

Critical P-Value 

23.15450 0.25699 

0.87231 

Comparisons: 

Report Date: 

Analysis: 

Page 5 of 9 

19Jul-061:44 PM 

06-0035-4435/B158909psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:44 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 36.43% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.25387 3.75000 6.45798 1.09021 

100 5 3.70611 0.95003 5.76399 2,02666 
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CETIS Analysis . Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone•% Statistic Critical 

Artificial Soil/Sedl 100 1.28801 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 10a 1634 708.1634 1 

Error 3414.961 426.8701 8 

Total 4123.12457 1135.0335 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.08323 

Dlsbibution Shapiro-Wilk W 0.88065 

Sample Link Control Link 

18-2059-0600 18-2059-0600 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1169 24.2988 

F Statistic P-Value 
1.66 0.23375 

Critical P-Value 

23.15450 0.94011 

0.13276 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 1 :44 PM 

12-2775-1166/B158909psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-061:44 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 53.56% 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 45.37 22.968 67.957 21.07 

100 5 28.539 4.4400 53.636 20.244 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Root WL (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc•o/• Statistic Critical 

Artificial Soil/Sedi 100 1.77694 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1.103015 1.103015 1 

Error 2.79465 0.349331 8 

Total 3.89766467 1.4523461 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.85552 

Distribution Shapiro-Wilk W 0.90430 

San:iple Link Control Link 

18-2059-0600 18-2059-0600 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.0567 0.69511 

F Statistic P-Value 
3.16 0.11348 

Critical P-Value 

23.15450 0.56404 

0.2441 1 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-061 :44 PM 

11-097 4-6226/B 158909psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1:44 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 N/A 39.56% 

Decislon(0.05) 
Non-Significant Effect 

Declsfon(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.75706 1.08398 2.49600 0.67379 

100 5 1.09283 0.40666 1.64600 0.49464 
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CETIS Analysis Detail 
l Plant Bioassay. Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Un.transformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 1.39789 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1793.503 1793.503 1 

Error 7342.568 917.821 8 

Total 9136.07178 · 2711.3245 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.27212 

Dislributlon Shapiro-Wilk W 0.93345 

Sample Link Control Link 
18-2059-0600 18-2059-0600 

Zeta NOEL LOEL 

100 >100 

P-Vatue MSD 

0.0998 35.6301 

F Statistic P-Value 
1.95 0.19969 

Crltical P-Value 

23.15450 0.82121 

0.48264 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-061 :44 PM 

04-7593-2673/B 158909psC 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 1 :44 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 46.08% 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soll/S 5 77.315 47.47 108.55 28.424 

100 5 50.531 11.040 91.558 32.058 
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CETIS Analysis Detail 
I Plant Bioassay --C-hronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.62623 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 12.23226 12.23226 · 1 

Error 37.00282 4.625352 8 

Total 49.2350798 16.857616 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.13737 

Distribution . Shapiro-Wilk W 0.93153 

Sample Link Control Link 
18-2059-0600 18-2059-0600 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.071 3 2.52936 

F Statistic P-Value 
2.64 0.1 4255 

Critical P-Value 

23.15450 0.48004 

0.46311 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-061 :44 PM 

11-8940-4265/8158909psC 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 1:44 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 36.08% 

Declsion(0.05) 
Non-Significant Effect 

Declsion(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

Cone-¾ Control Type Count Mean Minimum Maximum · SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 7.01092 4.83398 8.95398 1.71714 

100 5 4.79893 1.35669 7.17798 2.51041 
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E 2.0- I • 
?: 0.8 

11 
I 

B I • 
0.7 ] E 

1.0- I 
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0.0 ------ ------- ----- ------ ---

~ 0.5 C .. = ·1.0-a s 0.1 • 
le 0.3 ·2.0· 

0.2 
-3.0, 

0.1 • 
0.0 -4.: 
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Cone-% Ranklts 
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Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-138 jPai:e l or l 

Collector 
STANKOVICH, M. 

Comoanv Contact 
JOAN KESSNER 

Tclcnhonc No. 
375-4688 

Proicct Coordinator 
KESSNER,JH Price Code 8L 

Air Quality O 

Data Turnarouncj 

Proiect Dcsiemllion 
l00 & 300 Are:i Component of the RCBRA • lncrcmcrnal So 

Samnline Location 
100-D-48:2 

SAFNo. 
RC-051 

45 Days 

Ice Chest No. Field Loebook No. 
EL-1596-1 I COA 

BESRAS6520 
Method of Shinment 

GROUND TRANSPORT 

Sb.inned To Offsite Pronerlv No. Dill of Ladinl!/Alr Dill Nci . . 
CH2MHILL A060151 SEEOSPC 

t-P_O_S_S_I_B_L_E_S_A_MP_ -·-L-·E-, llAZA_RD ___ S_/RE_•_M_A_R_I_(_S ___ __ __. __ -,,-----------·,-----,------,----~---..L-':;.=::..:::.::.;:.;::._~ ____ .,.:.. _____ ---- ---- ~ ·----

NONE 

8pecial Handling and/or Storage 
use page 3.(or origiual material to Co11 1a/fisfor MIS preparation and 
aliq1101i11g, page I for radir,a11a/y1ir-al JraC'lio11.1· to £ber/i11e, & pagt! 2 
for r!ll!miral mrnlytiral fractio11.1· to Um1Pillt!. 

SAMPLE ANALYSIS 

· s~mplc No. Mauix • Sample Date 

JZ3JTO SOIL y ,_ 1.t, ·~ c""L, 
0 

I 

Preservation 

Type o.f Container 

No. of Containcr(s) 

Volume 

Sample Time 

Nont Nl.lt\C 

GIP PiG 

I I 

1000g 4000g 

Sec i1c,11 (I} i11 Soil PI.J.nl 
Spc:ci:11 TCllK.:ity 

hutruc1kJ111. ASTM E.1963: 

l 

Sdil Ncm.:uodc 
T~,xici1y 

ASTM E.2172 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

. X :/. ~- ·~ ·.-': . .{~-:' ~! ~-·: . , .. : •• •. ~-··, ··; -~ . : ... .': : • • ·. : • .. .... .... . 

l~:,Zb1tfi0~ Ji'i ~ 
Datc/fimc J 5 Jc ,Rc'7ived By/S1~d],ln"' OalCII'imc l(-a:;'~~ These marks indicate that unle5S li11cd ou1, analylcs lo lie iriclu~d wilh Stroruinm•89,90 ·• Total Sr 
, , _ 2 /,.._, --c\/ _ ,({ l'J;,,, 0 , jj,,, ·, 1 ~'t,, ,,,,/ A ,,._,_, .. ., , 1 ,11 /'-T~. analysis fraction. 
-, \C '' · I '>11-/l'Y l 1-1,. "' •- n,ese 111.vks indi<;atc that this is • oon-;ina lysis used 10 p,·o~rly forn~1t COC" ram, 

Rdinquished lly/Rcmovcd Fron, 

Rclinquish<:d By/Rcmowd From 

Relinquished Dy/Removed From 

Relin,wishcd Oy/Ren,ov~d l'rorn 

LABORATORY Rcceivcrl By 

SECTION 

F~NAL SAMPLE 
illiSPOSITION 

VJ 

Disposal Method 

Bt!)-EE-011 (08/29/2005) 
I 

0.1tcrrime 

D:itc/Ti111e 

Dn1cmmc 

DatcrTirne 

Date/Time 

Received lfy/Stored In Dmerrin,c 

Received By/Stored In Oaterrime 

Received By/Stored 111 DnterTim<: 

Received By/Stored In Doie/Tin,e 

Received By/Stored In Date/Time 

Tille 

Contact Joan Kessner (ornny qucstiom. 

(I) Pnnicle Site (Dry SicYe) • 04~2; Moistun: Content· 0~216; TOC • 9060; pM [Soil)· 904~; 
Nitrogen by Kjcldahl - 351 .2; Ammonia• 350.3; IC Anions• 300.0; l'en:cnl Solids 

O.i1cn'imc 

Disposed By D11tc/Timc 

·.;: •:-: 

M~trix"' 

s-.St .. 1 
SF.•ScJitMII 

SO•Sl f1d 
si.s,..i,,, · 
W•\Y• lcr 

0-0..1 
,\•Air 

DS• Dunn s... .. ,J, 
Dt,cOn.1n1Lcq1111.l."1. 
TllrTll,J\IC 

Wl111;W1pc: 
l;,lJ'l'lf~ 
V•V~.'Qttrl 

X'•OV.cf 



1-'!to3C 
Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-156 I Page 1 of l 

~ollector Comoanv Contact Teleohone No. · Pro.lee! Coordinator 
SL Data Turnaround . 

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

Protect De.sienation Samolloe Location SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of 1he RCBRA • lncrement:1I So I00-D-49-2 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shiomcnt 
E.L-159~-1 BESRAS6520 . GROUND TRANSPORT· 

Sh.ioocd To Omite Prooertv No. Bill of La dine/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None Nohe 

Type or Container 
GIP PIG 

Special Handling and/or Storage 

Us" pa!JI! 3 for original matuial ro Corvallis for MIS prepara1io11 and No. of Container(s) 
I I 

aliq11oti11g, page I for radioa11alyriral fracrions to Eberli11e, & pagt! 2 IOOOg 4000g 
for cl1e111ical a11alyrico/frar.tio11s fll Lionv;J/e. Volume 

S<e icc,n(I) in SoilPIMI 
SpcciAI Toxicity 

SAMPLE ANALYSIS 
lrutruc,ions. ASTM 1!1963: 

Soll Nem:uodc 
To~ici1y 

ASTME2172 

~ Sample No. Matrix• Sample Date Sample Time ;JtJ1)i~J¥S {JJt?ili~Z ~~ti~~,~~>. ~}{~iii~£~:? =y;;·~'t:;?~~ ~1~;i1r.t~~j ~t}.;.~~{~~~r; ~}11f J;,;;~{fi; ~;{~;/t..~c~~: ~~.~~&f~.;;:.;~:1 
J11-tti3 SOIL LI -2,o-·M;, \\..\ 2.0 \ l -

I 

CHAIN OF POSSESSION Sign/Print Nnmes SPECIAL INSTRUCTIONS Matrix• 

Rcli:r:::./J;J!/ed From/1 r.O... Dale/Time <'.J :ODN• )~;::: By/Slorcd In Date/Time 5 -· /·0& These marks indicate that unless line_d ou~ anolylcs to be included (vith Slrontium-89,90 •· Total Sr S-Soil 

E ,o -""'- I -r'\IA 
,., I J. J,l,1Lul C}/Z.f\'\. 1+11..L 0,'<<11 

;,nnlysis mlc1ion. SEta~lt\-nl 

A_ These m:u-ks indiCale thac lhis is a non-analysis used to properly formal COC fom,, .SO.solid 

RelinquisMed By/Removed Fro~ / Datc/Till'C RceeivecU!ytScorcd In Datc/Iime Conl:ict Ioon Kessner fDf any q=lions. Sls3l\ldtff 
W • \Yater 

(I) Pnrticle Size (Dry Sieve). D422; Molst,u-e Content· D2216: TOC • 9060; pH (Soil)· 904.S; O•Oil 

D:uc/Time Date/Time A• Air 
Relinquished By/Removed From Received By/Scored In Nilrogcn by Kjeldahl • 3S1.2; Ammonia• 350,3; [C An)ons · 300.0; Pel'l::enl Solids OSuOrum$('ifld,, 

Ol>l)rum UquldJ 
T• TIINC' 

Relinquished By/Removed From Dalerrime Received By/Stored In Once/Time I> &ts~, ~0 -<. f?/vC1.;5'~s Wl•Wire 
l>Llqvid 
v.vq:,1111.ton 

Relinquished By/Removed From Dole/Time Received By/Stored In Dace/Time X•Otl'N:r 

Relinquished By/Ren10ved From D:uc/Time Received By/Slorcd In Dacc/fime 

LABORATORY Received By Tille Dacc/J"imc 

SECTION 

FINA!L SAMPLE 
DI~OSITION 

Disposal Method Disposed By Dacc/l'imc 

BHl-~-011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RG-051-180 j Page l of l 

Collector Comoanv Contact Tcleohone No. Pro.lee! Coordinator 
SL Data Turnaround _ STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proied Deshmation Samoline Location SAFNo. Air Quality • 45Days 
100 & 300 Arca Component of the RCBRA. Incremental So 1607-D2:I RC-051 

Ice Chest No. Field Loebook No, I COA Method ofShioment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shloocd To Offsite Prooertv No. Bill oCLadinl!/Air Bill No. 
CH2MHil,L A060!51 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP P/G 

Special Handling and/or Storage 

Use page 3 for original malerial 10 Corvallis for MIS preparation and No. of Container(s) 
I l 

a/iq11oti11g, page I for radioa11alytica/ fractions to Eberline, & page 2 1000~ 4000g 
for chemical a11nlytiralfractions to LJ011vil/,:. Volume 

Sccitcm( l)ii, So~PI .. , 
Spcciol Toxiei1y 

SAMPLE ANALYSIS 
Inst.n11:1lo111. ASTMEl963: 

Soil N~tVltode 
Toxlcl1y 

ASTME2t12 

I Sample No. MatriK • Sample Date Sample Time ·:~~~~;~;~:;:::-it itt~1~ ?Z~I~i 1?;j~ ii?r;iit1~~1 ~S;@J.i~i~1i~ ~N:?f ~~}.::~\~~ ii:.t.1:t~~~:£ ~t1f{;!};t;~-~ :~i~Et~t~~r; jt{ti~!tft~ 
J14.,Y2 SOIL <..-\-oCc 1'7 no \ t ---,..., 

I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~'.ltlhcd s,:~;,cdL0n ....-- D~tc/Tirn, 5-2.. --O{r, j):ved By/Stored In Da1e/fimc f;- Z..- CJU7 These marks indic~te !Im unless lined out, analyies 10 be included with Strontium-89,90 ·- Total Sr 
S-.:S()iJ . 

,t.,,..,., 1 l__cr-1) n.,, n".\ 60 ' - //, !J:4,,.,j CH2M !+tU _ cq: 5"7 analysis fr:lction. SE.-SeJnl'lill'll 
~- These mnrks indicate that this ls a non-analysis wed 10 properly fomw COC form. SO-so1id 

Rclinquihrcd By/Removed From 0 I Da1e/Timc Rcceivw'.hy1S1ored In Date/Tin-.e Contact Joan Kessner for any questions. • Sl•Sludg:c-
W•W.id 

(l) Particle Size (Dry Sieve)• 0422; Moisture Content• D2216; TOC • 9060; pH {Soil)· 9045; 
o,ou 

Date/Time Received By/Stored In Date/Time A•Alr Relinquished By/Removed From Nitrogen by Kjeldahl • 351.2: Ammonia - 350.3; IC Anions• 300.0; lic1cc11t §o~d, DS• On&a1 SaliJJ 
Ol.oDnlm Uquub 

Date/fi~ Date/Time c,& ,S~'f - o "J ir~>"'~.s-
T•Tiuuc 

Relinquished By/Removed From Received By/Stored In w, • .....,,. 
t.-Uquld 
VaVqtt:11dm 

Relinquished Dy/Removed From Dote/Time Received By/S1ored In Date/fimc XaOthct 

Relinquished By/Removed From Da1e1Timc Received By/Stored In Date/Time 

LABORATORY Received By lille Date/rime 

SECTION 

Fl!fAL SAMPLE Disposal Method Disposed By Daleffime 

DISPOSITION 
I 

B111--tE-0 11 (08/29/2005) . 
I 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-162 jP~ge l or l 
Collector 

STANKOVICH, M. 
Companv Contact 

JOAN KESSNER 
Tcleohone No. 

375-4688 
Pro.iect Coordinator 
KESSNER, JH Price Code SL 

Air Quality O 

Data Turnaround 

0 roicct Dcslenation 
100 & 300 Arca Component of the RCBRA - Increment.al So 

Sampllruz Location 
116-F-l 

SAF No. 
RC-051 

45 Days 

Ice Chest No. 

Shipoed To · 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loszbook No, 
EL-1596-1 

Offsltc Proocrtv No. 
A060151 

Preservation 

Type of Container 

Use page 3 for ariginal material In Corvallis/or MIS preparatio11 011d 
aliq11oti11g, page I for rodiao11alyticalfrac1io11s to Eberli11e, & page 2 
for chemical amzlyrica/ fractio11.v to Lio11ville. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

,-. Sample No. Matrix• Sample Date Sample Time 

SOIL $--2. -O(& 

None 

GIP 

1 

1000g 

I COA 
BESRAS6520 

None 

PIG 

1 

4000g 

Sec item (I) ju Soil Plonl 
Spoci•t Toxic•)' 

trutnnaions. ASTMEl963; 
Soil Nen'l:uode 

To,:ic;1y 
/\S7M E2172 

Method of Shlomcnt 
GROUND TRANSPORT 

Bill of Ladinl?/Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 

IR;J.i".lll'ish,d BylRWJOved Fro~ D~O:C I fo ) 'l) 
'f ( h. ,,.J,,_N) Ii J"i" AM _ v..., 

IRcFivcaBy/Stored In Dntc/I'ime $-2--lT<'.: • These lllill'ks indicnte thnt unless lined out. an:ilytes to be included with Slrontium-89,90--Totnl Sr 
li/i /,/},, --,LI'' I ("';.h ,1 ' '"/ 1,,,..,.,1/nnnly•i•froc,ian, 

Relinquij1ed By/Removed l'fom I) I ~n¥, . /,,, 
l'W' . c;vr :::> - L-o 't' 

Relinquished By/Removed From 

Relinquished lly/Removcd From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY 
SECTION 

FI~SAMPLE 
D~OSITION 

Received Dy 

Disposal Method 

BHl-~·011 (08/29/2005) 

Daietrime 

Datemme 

Dotemme 

Datc/T'ime 

J/'l I , I r 1'fl,H.l'f ) !Vt ·/+If 'L!t;m A_ These lllill'ks indicate that lhi5 is a non-analysis used to properly fonnnt COC fonn. 
Received a;stored In Dn1c/Iime Cont.icl Joan Ke.ssner for nny questions. · 

Received By/Stored In Date/Iimc 

Received By/StOl'Cd In Daietrunc 

Received By/Ston:d In Date/Time 

Received By,Stored In Dote/Time 

Title 

(I) Particle Size (Dry Sieve) : 0422; Moisture Content - 02216; TOC • 9060; pH (Soil) - 9045; 
Nitrogen by Kjeld:ohl - 351.2; Anvnonia • 350.3; IC Anions• 300.0; Percent Solids 

Datc/I'imc 

Disposed By Dolc/I'ime 

Matrix• 

S•Soil 
Sl!dcd1nkll 

SO•Sdld 
Sldh.dre 
W•Wllcr 
0-0ll 
A-Afr 
DS•DNm Sdidl 
Dl,,llnlm Uqulds 
T•TiU\lt: 
WJ• W',r,e 
t,,~ld 
v• vr,~.iian 
X•Otha' 



.... ·•• , 

Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-234 I Page l of l 

Collector Comoanv Contact Telenhone No. Proiect Coordinator 
Data Turnaround STANKOVlCH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL 

Proicct Dcsit?notion Samllline. Location SAFNo. Air Quality • 45 Days 
100 & 300 Arca Component of the RCBRA - Incremental So 600-208 RC-051 

Ice Chest No. Field Lo2book No. I COA Method of Shlnment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To Off site Pronertv No, Bill ofLadinl!IAir Bill No. 
CH2MHJU. A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP P/G 

Special Handling and/or Storage 

Use page 3 for origi11a/ mare rial w Cor11alli.r for MES preparario11 <r11d No. of Container(s) 
I I 

aliquaring, page 1 for radioa11aly1icalfracrio11s ro Eberli11e, & page 2 1000g 4000g 
for clremiral ar1alyticalfrac1io11.r to Lio11ville. Volume 

Su i,em(I) in Soil Plant 
Speci>I Toxioity 

SAMPLE ANALYSIS 
fru1rucdons. ASTM E196): 

So;l Neul.:!.tode 
Toxkity 

/<STM 1:'.2172 

.... Sample No. Maui~• Sample Date Sample Time }1;!ir~t~ ·1:~•~·:.-: ~{~:.:·!-i~i~.~-~~-~ i.??l;)f.J::?3 ::\":f:::~:l-:t:-·.~f :~ttf fY\J~il ~}~~t~;{:}~~-i tr;~t~f ,:;~1
,\~: .: i11·~-:~{f·.t< j;_\;~\t:s~~t· ~: i:t ~~rti:~~)::)~; 

J11~ SOIL s -2·- d(o /1: 3 7 
I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mattix,. 

R~•"?J;~~,B~vcd Frain 
D:11c/Ti1rc O <=jQO [)v~d Dy/Stored In j Dote/time f>- 3-eG: ' TJ1esc marks indicate lh.11 unless lined ou~ analytes 10 be included with Strontium-89.90 •- Total Sr 

S•S..1il 

./ IU ;-n",ll.. ~- 3 -vrA Ii\ II. LL, DJ\O..A Gl\'2.N\ ~H.J... oi·.cc onolysb fmclion. SE-Sa.lnnml 
•- These rmrks indico1e thot lhis is n non-nnolysis used 10 properly fomra_1 _COC forn~ S~icJ 

Rclinquishl:d By/Removed k;o;;o/..., I Dote/Time Received El-iJs1orcd In Date/Time Con1ac1 JoM Kessner for nny questions . Sl•Sllkl.,-c 
Wa \\'cilcr 

(I) Panicle Size (Dry Sieve)• D422: Moisture Contcll! • D221G; TOC- 9060; pH (Soil) · 9045: O=Oil 

Dotclfime Received By/Stored In Date/Time ~ =...,,r 
Relinquished By/Removed From Nitrogen by Kjeldahl • 351.2; Ammonia - 3S0.3: IC Anions• 300.0; Perce,n Solids 0S~Onm-• S..•foll 

Ol.sDNrnLlqUkll 

Relinquished lly/Rcmovcd From Date/Time Received By/Stored In Dole/Time °B& IS-~'J , o~ 'l,/vl-6~-(S T•Ti-Jlk 
\Vl•W1rc 
l>Li<(v;J 
V•Vq"cl;a1J~ 

Relinquished By/Removed Fl'om Dote/Ti11-c Received By/Stored In Daterrin1e X•Oltlff 

Relinquished By/Removed from Dote/Time Received By/Stored In Date/Time 

LADORA TORY Roceivcd By Title D:uefTimc 

SECTION 

FI~~SAMPLE Disposol Method _Disposed By Datcrrimc 

DI SITION 

BHl-~-011 (08/29/2005) 



-· .. {-/I o9n 
Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-258 J Pnge 1 of 1 

Collector Comoanv Contact Te!eohone No. Proiect Coordinator 
Data Turnaround STANKOVICH. M. JOAN~SNER 375-4688 KESSNER,JH · Price Code SL . ./ 

Proicct Dcsienation Samnline Location SAFNo. Air Quality • 45 Days 
l 00 & 300 Area Component of the RC BRA - Incremental So Y AKIM'A RIDGE 11 RC-051 

Ice Chest No. Field Loebook No. 
I COA Method of Shinment 

EL-1596-1 BESRAS6520 GRO\JND TRANSPORT 

Shinned To Offsite Pronertv No. Bill of Ladini!/ Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Prcscrva tlon 

None None 

Type of Container 
GIP PIG 

Special Hanclling and/or Storage 

U.re page 3 for original material to Corvallis for MIS preparation and No. of Container{s) I I 

aliquoting, page I for radioa11alytical fractians to Eberline, & page 2 JOOOg 4000g 
for chi!mica/ anal>•rica/fractim,.f ro Uo11ville. Volume 

See i1~m (I) in Soil Pl•nl 
SpeciDI To:ctl.!ity 

SAMPLE ANALYSIS 
lnsm.1c1io111.. ASTM £1963: 

Soil Neina.lode 
To:-th::ity 

ASTM £2112 

I Sample No. Matrix• Sample Dale Sample Time ;~}~i}~;~~J~i~ g~J~rt~i~i it-~~~;~;~Sf~; f/~lttti1~1\% ~r{ffi:t~t:t~%~ ~}1!~i~t} l~i@0i~:tit; ~{:i)i,\fk:~) i1Er:ft)~{,~t tt?1~f~rr~::~·~; I-' 

J11K~ SOIL s-,-o~ l½2'-f , I -- I 
I 

: 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Re l~d M D01cffimc t f •I I Received By/Slored In DJte/l1me ,.:>-~ ~ These lltlrks indic,1e 1h31 unless lined au~ 3nnlytes to be included with Su-ontium-89.90 •· T01ol Sr 
$ 'll'5',II 

'1,ci,r ;t(, s- 8 - o <, IA},,~ ...... J/_,,Jj!l'u,,J r'J.J?m .J.H/J_ i;).J).C :'lnalysis (~crion. SE,.o.Sftllmc1M 

A- These n,o.rks indicMe lhot this is " non-onalysis used 10 properly formot COC form. S0-SCIUd 

Rclinquish/d By/Removed From t I DJtc/finic Receive311y/S1on:d In 
- Oa1ctrimc Contact Jo3n Kessner for •ny queSlions. Sl i=-51Wte 

w . woicr 

(I) P:vticle Size (Dry Sieve) - 0422: M0is1ure Content• D2216; TOC • 9060; pH (Soil) - 9045: 
o-0,1 

D:11e/Time D:1tcffime .A• Air 
Relinquished Dy/Removed From Recei ved Dy/Stored In Niu-ogen by Kjeldohl . 35l.l: Ammoni• - 350.3; IC Anions - 300.0: Percent Solids OS1110runiSci1J. 

OL--DnlmUquidl 

D•temmc 6ft /b()CI-~ o((.)?y~s T•llaa.: 
Relinquished By/Removed From D.11cm1ric Received Dy/Stored In wraWipr 

1.oU'!"iJ 
v.ve, ~111,-., 

Relinquished By/Removed From Doietrimc Received By/S10red In 03temmc X•Otha-

Relinquished By/Removed From Da1c/Tirnc Received BylS10red In Da1c1Tin,e 

LABORATORY Received Dy Tille Doic/Tirne 

SECTION 

FINAL SAMPLE 
DIS~SITION 

Disposal Mclho<.I Disposed lly Da1c/TimG 

BHi-ef-011 (08/29/2005) 



. - ·· -/(pq I .. , . . 

Washington Closure Hanford CHAIN OF CUSTODY /SA1\.1PLE ANALYSIS REQUEST RC-051-252 I Page ,J. of ! 

Collector Comoanv Contact Teleohone No. Profcct Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 K.ESSNER,JH Price Code SL Data Turnaround 

IProicct Dcsienntion Samvline Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA- Incremental So 600-171 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Sh.ioment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shioocd To Offsite Prooertv No. Bill ofLadinl!IAir Bill No. 
CH2MHILL A060J51 SEE OSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP P/G 

Special Handling and/or Storage 

U.re page 3for origi11al 111areria/ ta Corvalli.rfor MIS preparation and No. of Container(s) 
I I 

aliq11ori11g, page J for radioa11alyticalfractio11s to Eberline, &: page 2 1000g 4000g 
for chemical a11aly1ical fractio11s Jo Lio11ville. Volume 

Sec i1cm (I ) in SoilPlo,11 
Special Toxlc.-ity 

SAMPLE ANALYSIS 
I!utructio1L\. ASTMEt963; 

Soil Ncm410dc 
Toxic ity 

ASTME2t72 

I-' Sample No. Matrix" Sample Date Sample Time ~:-:;{$.~'.t~~~i~ ~!!.l~~#}f~ ~~;_;):~::~:~;&Yfi i~t?:t~tfK;i ~trJJJ~{;?.{j f{:f ?~~;:~]:;~ft ~$l/4?.t~1t~ }§1t!~~~ ii~~j.~f;!,{~%,t~ ~~1}f4.~~~Jt~ 
J11~ SOIL ~-</...--or_ l(aoo \ \ - ). 

I - -

, 

CHAIN OF POSSESSION Sign/P,int Names SPECIAL INSTRUCTIONS Matrix• 

~ltt•~By/R~'po/, From Date/Time /'4,0 d Received By/Stored In ,/ Doterrimc <;"-/s--01/? • These marks indicate I.hat unless lined ou1, imolytes 10 be included with Strontium-89,90 •· Total Sr SeS.1il 

· '..L,,,,M J tuf -r.-11\11 a 5-f<--c)r_ 12,./~~ fl I.Ju,,. C/12/>I fl /U... /(,?; "'-0 
Qn.,lysis (me.lion. Sl!.-~llflifl'll 

"- These marks indicate lhat this is a non••nalysl, u,cd 10 properly Conn.ti COC form SO•Saltd 

Rclinquis"d By/Removed From v d J Date/Time Rcceivcc!'.'.liytStored In Date/I'ime Contact Jonn Kessner (0( any questions. $1.:Slud(E 
W • \V~ld' 

(1) Panicle Size (Dry Sieve)- 0422; Moisture Con1em • D22l6; TOC - 9060: pH (Soil)· 9045; 
0-0il 

Relinquished By/Removed From Datc/Timc Received By/Stored In Dotc/Time ,4.•,4.ir 

Nitrogen by Kjcldahl • 351.2; Ammonia - 350.3; IC Anions - 300.0; Percent Solids OS•Orvnt Sdidll 
DvO..mUq,,tiJ, 

Date/Time &1- !S34 • 0 7 :u.~'\,<;S_ T•TIUW 

Relinquished By/Removed From Dote/Time Received By/Stored In Wl•Wipc. 
L,..U,11,11d 
v-v~n,1ion 

Relinquished By/Removed From Dal~rrimc Received By/S1orcd In O>tc/Timc X•Olhd' 

Relinquished By/Removed From Daleffim: Received By/Stored In Dote/Time 

LADORA TORY Received By Title DaJ.,clTlme 

SECTION 

FINIY, SAMPLE Dispos~l Method Di•poscd By Da1emme 

DI eljOSJTION 

. BHl·tf!=:·011 (08/29/2005) 



-------- - - ---------------- --------------- ---------------------------------. 

Fl70D 
Washington Closure H~riford 

.. ... . , . 1,, . , . , , · r • . 
. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-240 !Page l of l 

:Collector Comoanv Contact Teleohone No. Pro.icct Coordinator 
SL D~ta Turnaround I 

STANKOVICH, M. JOAN KESSNER 375-4688 KESSNBR,IB Price Code 

I: 
IProiect Desle:nation Samoliru! Location SAJ'No. Air Quality • 45 Days 

I 00 & 300 Area Component of the RCBRA • Incremental So . 600--181 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shinmcnt 
EL-1596-1 BESRAS6520 GROUND 1RANSPORT 

Shinned To Offsite Prooerlv No. Bill of Ladill2/Air Bill No. 
CH2MHILL A060 151 SEE OSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None Nooe 

Type of Contaiuer 
GIP PIG 

Special Handling and/or S torage 

Use page .3 for original material to Corvallis for MIS prepara1io11 and No. of Container(s) 
I I 

afiquoti11g, page 1 for radioa11alyticalfractio11S to Eberline, &: page 2 1000g 4000g 
for chemical a11alytica/fractia1,s to Lionvilfe. Volume 

s ... jt,,n(I} In SoU Plant 
Spocial Toxicity 

SAMPLE ANALYSIS 
Jnscruc1ions. ASThl E1963: 

Soil Nc1natode 
Ta x.Icily 

AS"IM E2172 

I Sample No. Matrix• Sample Date Sample Time "\;ii;"'~ Ii~ ~~ i~--·--, '~ . .. -· . ' ;i~ltii?~ fflM:i:~ '~ -:,:--.•~, .. ~J;~~ ~ I-' r:i~;,.:t;~1'~- ' .. ~ .. ' . 

. . . . ~ .. - ' 
,;»,,,.. .~ ., ) . . ,,·;:..~, 

J11 ~ SOIL s- <is-o~ 1q i::;~ i I - 1 
I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

l~~ishe~td F:;;_; 
Date/Time /,(): Zu 77,;.:y/Store,i.ln /.,/, Da1e/Time ':,- -q-t?q 

These marks indicate that unless lined ou~ anolytes to be included with Strontiun>-89.90 •• Tot.ol Sr ..... , 
_,, LL( ~-• J... .C:- "l - iJ0 ••A-fl ., ,/c,t,h.u/J., , . . Jt):1,g 

,3.r111lysi1 froctlon. $2.aSadlmcal 

"- These nwks Indicate wt this is• non-analysis used 10 properly (oml.'lt COC (orm So-.sdld 

Relinq/.shed By/Removed1'ro.l. I Date/Time R~ived ~Stored In ·Date.flime Contact Joan Ke.ssner for any questions. S!&Stu:S,c 
w.w,w 

(i) Particle Size (Dry Sieve)· 0422; MoislW'e Content, D2216; TOC • 9060; pH (Soil) · 9045; 0-011 

Date/Time D:ue/Time A• A',, 
RcUnquished By/Removed From Received By/Stored 1n Nitrogen by Kjeldohl • 351.2; Ammonia• 350.J; IC Anions - 300.0; Percent Solids OJ•OtumSoKdt 

()L,,°""'1Uqtlidl 

DntefTimc bl..,~y'-5'> 
T•TJuu-r 

Relinquished By/Removed F,om Date/Time Received By/Stored 1n i rs tS-~ 1 .,. og Wl•Wipc 
t,,Uqold 

VaVr11u1Kl'I 

Relinquished By/Rcnioved From Date/Time Received By/StORd In Date/Time X•CllMt 

Relinquished By/Removed From Dat.e/Iimc Received By/S1ored 1n Date/Time 

LABORATORY Received By Tide Dateffimc 

SECTION 

FI~M>SAMPLE Disposal Method Disposed By Date/lime · 

DI SITION 

BHl-'1·011 (08/29/2005) 



J:: l~OS .. 
' . ' 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-276 I Page l of .l 

Collector Company Contact Telephone No. Proiect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

t>roiect Dcsi1mation Samplin2 Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA - fncremental So SADDLE MOUNTAIN RC-051 

Ice Chest No. Field Lo2book No. I COA Method or Shioment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shiooed To Offsite Prooertv No. Bill ofLadine/Air Bill No. 
CH2MHil..L A060!5! SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original material to Corvallis for MIS prepara1io11 and No. of Container(s) 
I I 

a/iquo1ing, page.} for radioa110/y1ical fractions to Eberline, Jc page 2 1000g 4000g 
for chemical 011alyticalfractiorr:r to Lio11ville. Volume 

S~ircm(l)in SoilPl:int 
Special To;itidty 

SAMPLE ANALYSIS 
IMtn1c1ions. ASTM EJ~63; 

SoilNemo1odc 
To.cicicy 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time t~t~ ~~~~~~ g?,ml! ~![e1~-w.· . ~'!Cw>. 

Rfk.~~ illi~A w~m., e:ffl£~~ ~*:' . - - ., ..... ., [-li : .,.f 
T:1>t.1J.:.',~-a. u ~ - . ;, .. -·· . ..:., "M~r,_ :( . I .. ~ ,; ... --~ 

J111@ SOIL 5-'1-0" \Yoo \ I -
I 

I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~8/2Kvcd From Dn1e/Timc l4o5 Re~ived By/S1orcd In fl Dntcrrimc <,-,-Pt.p These marks indicate that unless lined ou~ analytes to be Included with Strontium-89,90 •• Total Sr 
Sdoll 

~.A --r ..M11q._,_ 5"4-oln _j),, ' _JfJk ·c.,t./7m 1-1-/fl..- /tli5 annlysis fr.sction . SEaSodlffXftC 
~- These marks indicnle that this is n non-analysis used 10 properly ·ronn:n COC form. S<>-Sdid 

Relinquiafied By/Removed From { p- I Dn1c/I'imc Re.;ivcd ~y/Ston:d In 
.... Dnteffimc Contact Joan Kessner for nny queslions. s1-s1Udae 

W • Warer 

(I) Pnrticle Siie (Dry Sieve) • D422; Moisture Content - D22l 6; TOC · 9060; pH (Soil) • 9045; 
0,o;l 

Date/Time Received By/S1ored In Dale/Time A•AJr 
Relinquished By/Removed From Nilrogen by Kjeldahl • 351.2; Ammonin • 350.3; IC Anions - 300.0; Pen:ent Solids DS•DnimSoilldl 

~ Dt.DNmU~\lld& 

Dnte/Timc Received By/S1ored In Date/Time ?:/.f tS&9 ·DC) t{...e., _y·t.1- ~ T.,T111N 
Relinquished By/Removed From wr• Wipe 

U'Uquid 
Y• VcJdaUon 

Relinquished By/Removed From Date/Time Received By/S1on:d In Dnteffime X•Olh« 

Rcli~ui,hcd By/Rcn,oved From Dale/Time Received By/Stored In Date/Time 

LABORATORY Received By Title Dntc/Time 

SECTION 

FINAL SAMPLE Disposal Method Disposed By Du1e/Time 

DI~SITION 

BHl-!!f?-011 {08/29/2005) 



RC-051 
F1705 

BIOASSA Y REPORT 
ACUTE SCREENING BIOASSA YS 
Conducted May 18 through 19, 2006 

Prepared for 

ELR CONSULTING, INC. 
WASHINGTON CLOSURE HANFORD 

RlCfilAND, WASHINGTON 

Prepared by 

CH2MHII.L 
2300 NW Walnut Boulevard 

Corvallis, Oregon 97330 

June 1, 2006 
Lab I.D. Nos. BN1588-01 thru -05 

SDG Number BN1588 

- 1-



CONTENTS 

Page 
Section 

INTRODUCTION....... ..... ... ... ....... .... .. ... ...................... ....... .................. ...... ......... ... ........... ...... 3 

MEIBODS AND MA'TERIAI...S ............................................................................................. 3 
'TEST ME'fHODS ........................................................................................................ 3 
'TEST ORGANISMS .. ............... ............... .... ............... .......... .. ............. ................ ...... . 3 . ' 

CONTROL SOIL .......................................................................................................... 3 
IIYDRATION WA'TER .. ..... ................... .. ........................... .................................. .. .... 3 
TEST CONCENTRATIONS ... .............................. ........ .. .... ...... .... ............ .. ... : ............ 3 
SA.MPI..E CO:LL.ECTION ...................................................... ..... .............. ....... ..... .. ..... 3 
SAMPL.E CROSS-REFERENCE TABL.E ............................................... .................. . 4 
SAMPL.E PREPARATION .................. .......... ........ ........... ...... .. .. ...................... .......... 4 
TEST INITIATION ................. ....... .. ........... .. .. .... ... .................................................... .. 5 
TEST 'TERMINATION .............................................................................. ................. 5 
TEST ACCEP'IABII.1TY CRITERIA ......................... ............. .. .. . · ...................... ........ 5 
MONITOR.IN"G OF BIOASSA YS ... ....... ......... .. .... ........... ..... .... ................. ................. 5 
DATA ANALYSIS .... ... .' .................... ..... .... .......... ... ............ ....... ... .... ................ ...... .... 5 

RESULTS AND DISCUSSION .... ....................... .. ... : ........................................... ... ........ ..... .. 6 
ACU'TE RES UL TS ... ................. ....... .... ............. ................................... .. ........ ............. 6 
REFERENCE TOXICANT TEST ............ ....... ...... ...... .............. .. ......... .................. ..... 7 
CER11FICATION STA'Tfil1EN1' ............................................................................... 7 

APPENDIX A. RAW DATA SHEETS 
APPENDIX B. REFERENCE TOXICANT RAW DATA SHEETS 
APPENDIX C. CHAIN OF CUSTODY 

-2-



INTRODUCTION 

CH2M Hil..L conducted acute screening bioassay tests using the nematode ( Caenorhabditis 
elegans) on soil samples provided by the ELR Consulting for the Washington Closure 
Hanford project, Richland, Washington. The tests were conducted from May 18 through 19, 
2006. 

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL · 

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

HYDRATION WATER 

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

TEST CONCENTRATIONS 

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

SAMPLE COLLECTION 

The soil samples were collected from May 2, 2006, through 9, 2006. The samples were 
stored in the dark at 4°C until test solutions were prepared and tested. Chain of Custody for 
sample collection is provided in Appendix C. 
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SAMPLE CROSS-REFERENCE TABLE 

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

Table 1 
Sample Cross-Reference 

Client ID Sample Sample Nematode Analytical 
Date Location test SDG LabSDG 

Jl1K46 05/02/2006 600--208 BN1588-01 F1648 
J11K73 05/07/2006 YAKIMA RIDGE II BN1588-02 F1690 
J11K67 05/08/2006 600-171 BN1588-03 F1691 
JllK55 05/08/2006 600--181 BN1588-04 F1700 
Jl1KC5 05/09/2006 SADDLE MOUNTAIN BN1588-05 F1705 

SAMPLE PREPARATION 

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

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

TEST TERMINATION 

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

TEST ACCEPT ABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSA YS 

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

DATA ANALYSIS 

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

ACUTE RESULTS 

Table 2 summarizes the survival data for the nematode acute test initiated on May 18, 2006. 

Table 2 
Caenorhabditis elegans Results 
Test initiated on May 18, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 93.3 100 
JllK46 86.7 93.3 
JllK73 86.7 90.0 
Jl1K67 86.7 93.3 
JllK55 93.3 93.3 
Jl1KC5 90.0 93.3 

The nematode results indicated no statistically significant reduction in survival in the 
Jl 1K46, Jl 1K73, Jl IK67, Jl IK55, and JUKCS samples when compared to the control. 

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

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

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

Table3 
Chronic Reference Toxicant Tests (uwL) 

Species (test) LC~o Control Chart Limits 
Caenorhabditis elegans (survival) 110.0 41 to 125 

CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the Statement of Work, both technically 
and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or a 
designee, as verified by the following signatu e: 

-~ 
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APPENDIX A 
RAW DATA SHEETS 
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Cl,fM HI ll TOXICITY TEST ORGANISM AND WATER QUALITY DATA 

Client _________ E_L_R_-_W_a_sh_in_gt_o_n_C_l_o...:.sur-'--e_Hc...a...:.n....:fi...:.o...:.rd;,;_________ Test Initiation: Date 5"-!0-O ~ 

Contact ___________ .,.__.;;___ ______ T:....e.:..:cchni:::......,,,'cwian~--N-oJ.:_ ls\.-.... . J,,1.,_,,~ J'Y]~ 
Test Species/ID Caenorhabditis elegans / Nern O \ Y __,!_ 

/ 

Sample Information Test ID# 
Total Residual Ammonia Hardness Alkalinity Species Nern Oll-\ 

Sample ID Field Collected Chlorine (mgll) NHrN mgll as mgll as Information Acute 

Number ID Date Time 
A, A, mg/I CaC03 CaC03 R<cor.,:d / Dechlor. Organism Age at 4 days 

BN1588-0l 
'J II \i'{t., 

~ -2-o(. I Initiation Jll~6 z..- - - - - - - -
J 7-

BN1588-02 JI K A ¼JK:7~• r--- ~ -7-v{,, - - I - - - - Test Container Size 15 mm petri 

BN1588-03 Jl1K67 .5'-'6·"" - - I - - - - Test Volume 2.33 g dry wt. 

BN1588-04 JllK55 s-~-<>ro - - I - - - - Feeding: Type none 

BN1588-05 J11KC5 S -4-«. - - I - - - - Amount -
I Aeration: Began none 

I Amount -
I Dilution Water ID# Milli-Q Equiv. 

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source In-house 

I Size (mm) -
I Loading Rate -

Test Termination: Date 5 - l'' -o<c 

ID# 

-
-

/ 

/ 

ID# 

-
-

ID# 

-
-

Hardness Alkalinity Initial Comments: @ Indicates the following action was taken, ( D Indicates action not taken): 

Dilution Water ID# mgll as mg/I as pH 

CaC03 CaC03 

-
Milli-Q equivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

I 
Dissolved Oxygen #2 pH #3 Conductivity #2 

~ 
I 



ClfMH/UrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client _ ....;E=-=L=R-=----W----"a""'"sh_in_.gt.,__o=n'---C=J=o=su"""re=-H=-==an=fi-=-=or=d _ _ 
Sample Description ____ .;:;.;se;..;;e..;;b..;;.;elc::.ow;.;._ __ _ 

Test Specie Caenorhabditis elegans ID#: Nern Q\l\ 

Lab ID Soil pH Soil % Moisture 
0 hr 24hr 0 hr 

Lab Control t .8 

BN1588-01 ·r-. <.., 

BNJ588-02 8 .~ 

BN1588-03 8 .'Z.. 

BN\588-04 1-. 4;, 

BNl588-05 --:;. _ Cr, 

Chamber 
Lab ID Field ID Replicate # 

Lab Control Artificial Soil A 7 
Lab Control Artificial Soil B 12 

Lab Control Artificial Soil C 15 
BNl588-01 J"t{j(_'{(., :Hin~.}.... A 5 
BN1588-0l :r (l ...(,{Ip :H-t--:fiE.,46 a- B l 
BN1588-01 ..Y11i.("'(I, ~....,_ C 4 

BN1588-02 Jl\~71 tt I JK,'3" ~- A 16 
BN 1588-02 ~111(73- ~,- B 13 
BN1588-02 ~,,.-;:--,3 .J.t UK,,,!~ & ,.,, C 18 . 

~Nl588-03 JI I K67 A 6 
Cl3Nl588-03 JI IK67 B 10 
1BN 1588-03 J l IK67 C 9 

Tech. 

Time 

0 Hrs fV(J 24 Hrs _ml__ Beginning, Date ~ -( f3 - Q (p 

0 Hrs 1 o \ b 24 Hrs~ Ending, Date 5 -J "I - O(a 

Soil Temperature (°C) Comments: 
0 hr 24 hr 

Time /0 I b 
Time /(2':fS: 

2\ -3 W-B Each test chamber has 2.33 11: drv wt. soil + 0.93 ml Milli-0 water (40% of drv wt.) . 

'2-\-~ 7{)' tt> Samples hydrated 7 days prior to test initiation. 

L \,3 ?,JJ' cg 

'2\-:> JO-~ All test soils were dried during sampling process. 

7 \.3 7JJ. Q, 

1,/\.3 10-t2> 

Chamber Chamber 
Lab ID Field ID Replicate # Lab ID Field ID Replicate # 

BN1588-04 Jl!K55 A 17 

BN1588-04 Jl 1K55 B 2 

BN1588-04 JI 1K55 C 8 

BN1588-05 Jl 1KC5 A 3 

BN1588-05 JIIKCS B 11 

BN1588-05 hlKCS C 14 



ClfMH/ll NEMATODE TOXICITY TEST SURVIVAL DATA 

Client ELR - Washington Closure Hanford 

Sample Description Lab ID#: BN1588 

Test Speeies: Caenorhabditis elegans ID#: Nern O \ 'j 

Test Initiation: Tech: Tech: -•._._)_,,:[~-- Time: \ 01 t, 

Start # alive total# 

Chamber Count found found 

Number 0 24 hr 24 hr Comments: 

l 10 e ~ 

2 10 \D \0 

3 10 7 8 

4 10 
0 q 0 

5 10 10 ,o 

6 10 t 8 
7 10 q lO 

8 10 10 \0 
9 10 ID 10 

10 10 q \0 

l l 10 10 lo 
12 10 9 /0 

13 10 °l lo 

14 10 10 l C) 

15 10 Jo ID 

Beginning, Date S -j 'p-0 lp 
Ending, Date S- \"I, -o{.o 

Time IC> IO 
Time I 0'15 

Test Termination: Tech: Tech: _;,.N...:;.T~/'---- Time: l bl-f S 
7 

Start # alive total# 
Chamber Count found found 

Number 0 24 hr 24 hr Comments: 

16 10 0 ~ 
17 10 ~ 5 

18 10 q 9 
19 10 

20 10 

21 10 

22 IO 

23 10 

24 10 

25 10 

26 IO 

27 10 

28 10 

29 10 

30 10 
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CETIS Test Summary 
j Nematode 24 hour Acute test 

Test No: 18-9677-4590 Test Type: 

Start Date: 18 May-06 10:10 AM Protocol: 

Ending Date: 19 May-0610:45 AM Oil Water: 

Setup Date: 18 May-06 10:10 AM Brine: 

Sample No: 05-0926-5266 Code: 

Sample Date: 02 May-06 05:37 PM Material : 

Receive Date: Source: 

Sample Age: 15d 16h Station: 

Comments: J11K46 

Comparison Summary 

Analysis Endpoint NOEL 

01 -7981 -1737 % Recovery 100 

14-7039-5952 % Survival 100 

"lo Recovery Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 1.00000 

100 3 0.93333 

¾ Survival Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.86667 

% Recovery Detail 

Conc-•1, Control Type Rep 1 Rep2 
- ·~-
0 Artificial Soil/$ 1.00000 1.00000 

100 1.00000 0.90000 

¾ Suivlval Detail 

Conc -•1,, Control Type Rep 1 Rep2 - -
0 Artificial Soil/S 0.90000 0.90000 

100 1.00000 0.80000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1588-01 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 
> 100 N/A 

Minimum Maximum SE 

1.00000 1.00000 0.00000 

0.90000 1.00000 0.03333 

Minimum Maximum SE 

0.90000 1.00000 . 0.03333 

0.80000 1.00000 0.06667 

Rep 3 

1.00000 

0.90000 

Rep 3 

1.00000 

0.80000 

CETIS,,. v1 .1.2revl 

Report Date: 

Page 1 of 1 

19 May-06 2:41 PM 

10-5401-5620/BN158801 ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

7.35% Equal Variance I Two-Sample 

18.67% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.05774 6.19% 

SD CV 

0.05774 6.19% 

0.11547 13.32% 

-12-
Analyst: '.'0t-::- Approval : __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 0.82094 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0134232 0.013423 1 

Error 0.079669 0.019917 4 

Total 0.09309216 0.0333404 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.49949 

Distribution Shapiro-Wilk W 0.81649 

Sample Link Control Link 

10-5401-5620 10-5401-5620 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2289 0.24565 

F Statistic P-Value 

0.67 0.45779 

Critical P-Value 

199.00000 0.44449 

0.06226 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 2 

19 May.06 2:41 PM 

14-7039-5952/BN158801ce 

CH2M Hill I 
Version 

19 May.06 2:40 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 18.67% 

Declslon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.86667 0.80000 · 1.00000 0.11547 1.20877 1.10715 1.41202 0.17602 

Graphics 
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CETlS Test Summary 
I Nematode 24 hour Acute test 

Test No: 1&-5560-0722 Test Type: 

Start Date: 1.8 May-06 10:10 AM Protocol: 

Ending Date: 19 May-06 10:45 AM OJI Water: 

Setup Date: 18 May-06 10:10 AM Brine: 

Sample No: 16-5929-9553 Code: 

Sample Date: 07 May-06 02:24 PM Material: 

Receive Date : Source: 

Sample Age: 10d 19h Station: 

Comments: J11K73 

Comparison Summary 

Analysis Endpoint NOEL 

12-2364-8026 % Recovery 100 

06-6740-0371 % Survival · 100 

¾ Recovery Summary 

Cone-% Control Type Reps Mean 

0 Artificia l Soil/S 3 1.00000 

100 3 0.90000 

% Survival Summary 

Cone-•;. Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.86667 

% Recovery Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

o/o Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artlficial Soil/$ 0.90000 0.90000 

100 0.80000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B158&-02 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

Minimum Maximum SE 

1.00000 1.00000 0.00000 

0.80000 1.00000 0.05774 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.80000 0.90000 0.03333 

Rep 3 

1.00000 

0.90000 

Rep 3 

1.00000 

0.90000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

19 May-06 2:46 PM 

07-8480-57 43IBN 158802ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

11 .54% Equal Variance t Two-Sample 

10.75% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.10000 11 .11% 

SD CV 

0.05774 6.19% 

0.05774 6.66% 

Analyst: '.0::: 
- 14-

Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.41085 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0154907 0.015491 1 

Error 0.0311294 0.007782 4 

Total 0.04662009 0.0232730 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31908 

Distribution Shapiro-Wilk W 0.90857 

Sample Link Control Link 

07-8480-57 43 07-8480-5 7 43 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1156 0.15356 

F Statistic P-Value 

1.99 0.23112 

Critical P-Value 

199.00000 0.86241 

0.42702 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 2 

19 May-06 2:46 PM 

06-674Q..0371/BN158802ce 

CH2M HIii I 
Version 

19 May-06 2:46 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 10.75% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decfslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-¾ Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.86667 0.80000 0.90000 0.05773 1.20175 1.10715 1.24905 0.08192 

Graphics 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 09-9184-0568 Test Type: 

Start Date: 18 May-06 10:1 0 AM Protocol: 

Ending Date: 19 May-06 10:45 AM DII Water: 

Setup Date: 18 May-06 10:10 AM Brine: 

Sample No: 04-3554-1104 Code: 

Sample Date: 08 May-06 04:00 PM Material: 

Receive Date: Source: 

Sample Age: 9d 18h Station : 

Comments: J11K67 

Comparison Summary 

Analysis Endpoint NOEL 

15-1622-9780 % Recovery 100 

03-7338-7825 % Survival 100 

% Recovery Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 1.00000 

100 3 0.93333 

¾ Survival Summary 

Cone-¾ Control Type Reps Mean 

0 Artificia l Soil/S 3 0.93333 

100 3 0.86667 

% Recovery Detail 

Cone-", Control Type Rep1 Rep2 - -
0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

% Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.70000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 {2001) 

B1588-03 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

Minimum Maximum SE 

1.00000 1.00000 0.00000 

0.80000 1.00000 0.06667 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.70000 1.00000 0.08819 

Rep 3 

1.00000 

1.00000 

Rep3 

1.00000 

1.00000 

CETIS ™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

19 May-06 2:47 PM 

14-8738-9492/BN158803ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

13.44% Equal Variance t Two-Sample 

22.43% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.11547 12.37% 

SD CV 

0.05774 6.19% 

0.15275 17.63% 

-16-
Analysl: sr:: Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons • 
Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 0.64142 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0110845 0.011084 1 

Error 0.1077692 0.026942 4 

Total 0.11885366 0.0380268 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.08652 

Distribution Shapiro-Wilk W 0.97369 

Sample Link Control Link 

14-87 38-9492 14-8738-9492 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2781 0.28571 

F Statistic P-Value 

0.41 0.55616 

Critical P-Value 

199.00000 0.32860 

0.91624 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 or 2 

19 May-06 2:47 PM 

03-7338-7825/BN158803ce 

CH2M Hill I 
Version 

19 May-06 2:47 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 22.43% 

Declsfon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-'Y, 

0 

100 

Graphics 
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3 0.86667 
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100 

SD 
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CETIS ™ v1 .1.2revl 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 14-093B-0092 Test Type: 

Start Date: 18 May-0610:10 AM Protocol: 

Ending Date: 19 May-0610:45 AM Dil Water: 

Setup Date: 18 May-06 10:10 AM Brine: 

Sample No: 14-1131-2104 Code: 

Sample Date: 08 May-06 07:55 PM Material: 

Receive Date: Source: 

Sample Age: 9d 14h Station: 

Comments: J11K55 

Comparison Summary 

Analysis Endpoint NOEL 

05-6444-6707 % Recovery 100 

08-7387-5831 % Survival 100 

% Recovery Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 1.00000 

100 3 0.93333 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 0.93333 

100 3 0.93333 

% Recovery Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artllicial Soll/S 1.00000 1.00000 

100 0.80000 1.00000 

% Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.80000 1.00000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

81588-04 

Soil 

Hanford 

LOEL ChV 

> 100 N/A 

> 100 N/A 

Minimum Maximum SE 

1.00000 1.00000 0.00000 

0.80000 1.00000 0.06667 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.80000 1.00000 0.06667 

Rep3 

1.00000 

1.00000 

Rep 3 

1.00000 

1.00000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

19 May-06 2:49 PM 

07-1 616-5395/BN158804ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

13.44% Equal Variance t Two-Sample 

18.67¾ Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.11547 12.37% 

SD CV 

0.05774 6.19% 

0.11547 12.37% 

Analyst: 'o:::: 
-18 -

Approval: _ _ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method AJt H Data Transform 

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

Group Comearisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.061 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7.401E-05 7.40E-05 1 

.Error 0.079669 0.019917 4 

Total 0.07974299 0.0199913 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.49949 

Distribution Shapiro-Wilk W 0.83600 

Sample Link Control Link 

07-1616-5395 07-1616-5395 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.5228 0.24565 

F Statistic P-Value 

0.00 0.95432 

Critical P-Value 

199.00000 0.44449 

0.12074 

Comparisons : 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 2 

19 May-06 2:49 PM 

08-7387-5831/BN158804ce 

CH2M Hill I 
Version 

19 May-06 2:49 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 18.67% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.93333 0.80000 1.00000 0.11547 1.31039 1.1 0715 1.41202 0.17602 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 01-0920-6317 Test Type: 

Start Date: 1B May-06 10:10 AM Protocol: 

Ending Date: 19 May-06 10:45 AM Dil Water: 

Setup Date: 1 B May-06 10:10 AM Brine: 

Sample No; 11-412B-0026 Code: 

Sample Date: 09 May-06 02:00 PM Material: 

Receive Date: Source: 

Sample Age: Bd 20h Station: 

Comments; J11KC5 

Comparison Summary 

Analysis Endpoint NOEL 

1 B-336fH3380 % Recovery 100 

12-306&-156B % Survival 100 

% Recovery Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 3 1.00000 

100 3 0.93333 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Artlficlal Soil/$ 3 0.93333 

100 3 0.90000 

¾ Recovery Detail 

Conc-o/o Control Type Rep1 Rep2 

0 Artlficlal Soil/$ 1.00000 1.00000 

100 0.80000 1.00000 

% Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.90000 0.90000 

100 0.70000 1.00000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

81568-05 

Soil 

Hanford 

LOEL ChV 

> 100 N/A 
> 100 NIA 

Minimum Maximum SE 

1.00000 1.00000 0.00000 

0.80000 1.00000 0.06667 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.70000 1.00000 0.10000 

Rep3 

1.00000 

1.00000 

Rep3 

1.00000 

1.00000 

CETIS™ v1 .1.2revl 

Report Date; 

Test Link: 

Page 1 of 1 

19 May-06 2:50 PM 

0&-2072-0759/BN158805ce 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
13.44% Equal Variance t Two-Sample 

25.84% Equal Variance t Two-Sample 

SD CV 

0.00000 0.00% 

0.11547 12.37% 

SD CV 

0.05774 6.19% 

0.17321 19.25% 

Analyst: Z,...,--
..:.20-

Approval: _ _ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiUSedi 100 0.21032 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0015016 0.001502 1 

Error 0.1357881 0.033947 4 

Total 0.13728965 0.0354486 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.66895 

Distribution Shapiro-Wilk W 0.84939 

Sample Link Control Link 

06-2072-0759 06-2072-0759 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4218 0.32071 

F Statistic P-Value 

0.04 0.84370 

Critical P-Value 

199.00000 0.26079 

0.15562 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 2 

19 May-06 2:50 PM 
12-3066-156B/BN 15BB05ce 

CH2M Hill I 
Version 

19 May-06 2:50 PM CET!Sv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 25.84% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsbibulfon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean 

0 Artificial Soil/$ 3 0.93333 

100 3 0.90000 
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ClfMHILL NEMATODE TOXICITY TEST SURVIVAL DATA 

Cli~t QA/QC 
S3mplc Description Cu.3s Cu0ixl-i20 

. ,,, 
L3b IDP.:tS>-f($, ..,::'.> 

Test Species: Caenorhabditis elrga11s ID/I: Nern 011::{ 

Test Initiation: Tech: Tech: _-:.N~J°'----- Time: 0'100 

Slart #alive .total ti 
Chilmber Count found found 

Number 0 24hr 24lu: Comments: 

I 10 0 10 
2 JO 2. \0 

3 lO /O \0 

4 10 ~ \0 
5 10 (() I Cl 

6 10 1 \o 
7 10 0 \-0 
8 1.0 9 Jv 

9 JO ~o 10 

IO 10 7 to 

Ji IO 10 10 

12 10 q 
'" 

13 10 'j) (D 

14 10 G) /D 

15 10 jl) Iv 

Q1sum Clmt Limits 

Survival l{ I to I ZS°' 

Beginning, Date ~- I 6 -Ol.,P 
Ending, 03tc 5- t,:Z-0 l., 

Test Tcrmin3tion: 

Project Manager 

QA Officer 

Tech: TC{:b: /JJ }b
l 

Time: 01215 

-23-



Cl{MH / fJ.__fODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DAT A 

Client ____ ___,Q'-"-A-'-/--Q~C.;:;..._ _____ _ 

Sample Description -----'-se __ e __ b~el __ o_w __ _ 

Test Speci, Cae11orhabditis elegans ID#: Nern o !', 

Lab ID K-MediumpH % Moisture 
0 hr 24 hr 0 hr 

Lab Control 0. (a NA 

10 mg/L Cu 5. '.3 NA 

50 mg/L Cu 5 . I-\ NA 

100 mg/LCu S,L NA 

250 mg/L Cu 5 .o NA 

Chamber 
Lab ID Field ID Reolicate # 

Lab Control K-medium A 9 
Lab Control K-medium 8 3 
Lab Control K-medium C 15 
10 mg/L Cu A 13 
10 mg/LCu B II 
!Omg/L Cu C 14 
50 mg/L Cu A 10 
50 mg/L Cu 8 12 
50 mg/LCu C 8 

1100 mg/L Cu A 5 

~OOmg/L Cu 8 6 

1100 mg/L Cu C 4 

Tech. 

Time 
OHrs N'J 
OHrs Q~OQ 

Temperature (°C) 
Ohr 24 hr 

Z\-3 2f)' fa 

2\. 3 2 0 0 , o 

'?-l-3 -z_o _g 

l-\-~ z_o. '6 
-z_ \ . ~ -zo-s 

Lab ID Field ID 

250 mg/L Cu 

250 mg/L Cu 

250 mg/L Cu 

24 Hrs rt'j / r1;,,,..,,- Beginning, Date -~--~l'n_-_o_;...,:;;, __ Time oct D 'v 
24 Hrs C)',2L) Ending, Date S-- / C\ - D(, Time _ 0_<:;_~_0 __ 

Comments: 

Chamber Chamber 
Reolicate # Lab ID Field JD Reolicate # 

A 7 

B I 

C 2 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No : 10-9243-8639 

Start Date: 18 May-06 09:00 AM 

Ending Date: 19 May-06 09 :20 AM 

Setup Date: 18 May-06 09 :00 AM 

Sample No: 15-1457-1183 

Sample Date: 16 May-06 

Receive Date : 

Sample Age: 57h 

Comments: in Kmedium 

Point Estimate Summary 

Analysis Endpoint 

04-9941-0734 % Survival 

% Survival Summary 

Conc-mg/L Control Type · Reps 

0 DiluUon Waler 3 

10 3 

50 3 

100 3 

250 3 

% Survival Detai l 

Conc-mg/L Control Type Rep 1 

0 Dilution Water 1.00000 

10 1.00000 

50 0.70000 

100 0.60000 

250 0.00000 

000-092-101-1 

Test Type: Nematode Survival 

Protocol: ASTM E2172-01 (2001) 

Oil Water: 

Brine: 

Code: 1B048-05 

Material: Copper 

Source: Reference T oxicant 

Station: 

% Effect Conc-mg/l 95% LCL 
50 110.0226 51 .11752 

Mean Minimum Maximum SE 
1.00000 1.00000 1.00000 0.00000 

0.96667 0.90000 1.00000 0.03333 

0.83333 0.70000 0.90000 0.06667 

0.70000 0.60000 0.80000 0.05774 

0.06667 0.00000 0.20000 0.06667 

Rep2 Rep 3 

1.00000 1.00000 

1.00000 0.90000 

0.90000 0.90000 

0.70000 0.80000 

0.00000 0.20000 

CETIS"' v1 .1.2revl 

Report Date: 

Test Link: 

Duration: 24h 

Page 1 of 1 

19 May-061 1:18 AM 

17-1623-5361/rcea014 

CH2M Hill . , 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

95%UCL Method 

306.4394 linear Regression 

SD CV 
0.00000 0.00% 

0.05774 5.97% 

0.11547 13.86% 

0.10000 14.29°A, 

0.11547 173.21 

Analyst: !~ Approval : -25-



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Linear Regression 

Linear Regression Options 

Model Function Threshold Option 

Log-Normal (NED=A+B•log(X)) Control Threshold 

Regression Summary 

lters Log Likelihood Mu Sigma G 

5 -48.13368 -0.11105 0.38609 0.61289 

Point Estimates 

¾ Effect Conc-mg/L 95% LCL 95% UCL 

50 110.0226 51.11752 306.4394 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 

Slope 2.590097 0.9100504 0.5623779 

Intercept -0.2876353 1.846492 -4.401875 

Residual Analysis 

Attribute Method Statistic 

Variances Modified Levene 1.514036 

Linear Regression: 

Report Date: 

Analysis: 

Page 1 or 2 

19 May-06 11 :18 AM 

04-9941-0734/rcea014 

CH2M Hill I 
Sample Link Control Link Dale Analyzed Version 

17-1623-5361 17-1 623-5361 19 May-06 11 :18 AM CET!Sv1 .1 .2 

Threshold Threshold Opt Reweighted Pooled Groups Het Corr 

0 Yes Yes No Yes 

Chi-Sq Critical P-Value Decision(0.05) 

36.80609 18.30704 0.00006 Significant Heterogeneity 

95% UCL t Statistic P-Value Declslon(0.05) 
4.617815 2.846 0.01737 Significant 

3.826605 -0.156 0.87931 Not Significant 

Crltlcal P-Value Decision(0.05) 

4.06618 0.28357 Equal Variances 

Distribution Shapiro-Wilk w 0.8021035 0.00990 Non-normal Distribution 

Data Summary Calculated Variate(A/B) 

Cone-mg/ Control Type Count Mean Minimum Maximum SE SD A B 
0 Dilullon Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30 

10 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30 

50 3 0.83333 0.70000 0.90000 0.02357 0.11547 25 30 

100 3 0.70000 0.60000 0.80000 0.02041 0.10000 21 30 

250 3 0.06667 0.00000 0.20000 0.02357 0.11547 . 2 30 

Data Detail 

Conc-mg/L Control Type Rep 1 Rep2 Rep 3 Rep4 Rep 5 Rep6 Rep 7 Rep8 Rep9 Rep10 

0 Dilulion Water 1.00000 1.00000 1.00000 

10 1.00000 1.00000 0.90000 

50 0.70000 0.90000 0.90000 

100 0.60000 0.70000 0.80000 

250 0.00000 0.00000 0.20000 

00().092-101-1 CETIS"" v1 .1.2revl Analyst: }r- Approval : __ -_2_6 -



,-----------------------------

CETIS Analysis Detail 
Graphics 

1. 
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linear Regression: Page 2 or 2 

19 May-0611 :18 AM 

04-9941-0734/rcea014 

Report Dale: 

Analysis: 
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CETIS™ v1 .1.2revl Analyst: ';)--.... Approval : __ -_2_7 -



APPENDIXC 
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·-· ... 

Washin~ton Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-234 jP3gc l. or l. 

Collector Comoanv Contact Teleohone No. Pro iect Coordinator 
SL Data Turnar ound STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Pr oicct Dcsie.nation Samoline Location SAFNo. Air Quality D 45 Days 
JOO & 300 Arca Component o f lhc RCBRA - Incremental So · 600--208 RC-05 1 

Ice Chest No. Field L oe book No. I COA M ethod of Shiomcnt 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shiooed To Off site Prooer tv No. Bill ofLadim?/AirBillNo. 
CH2MHil..L A0G0l 5 1 SEEOSPC 

POSSIBLE SAMPLE HAZA RDS/REMARKS 

NONE NC\tlC: N,mc: 
Preservation 

Type of Container 
GIP PIG 

S peci a l Handling and/or S torage 

Use page 3 Jr,r orisi110/ maleriol 10 Corvalli.1 for MIS prepara1io11 a11d No. of Containcr(s) 
I 1 

aliq1101i11g, page./ for radioa11a/y1iral frac1io11s 10 Eberline, & pose 2 1000g 4000g 
f(Jr chemical a11aly1 ical frac1io11s w Li(Jl1ville. Volume 

Sec item (I) in S,,il Pfanc 
Spcci::,I TCIJl.:iCi l )" 

SAMPLE ANALYSIS 
fruH\JClioJ11. ASTM E196J; 

Soil ~c111.1to<lc 
Toxil.'.it)' 

ASTM E2172 

Sample No. Matrix • Sample Date Sample Time ~·:~ :~-Xt\·-.-:--·\?./\:i\~~{!:;! ; .. --~~~~_..i.r:-: .:.~ {\T.·:;;:.\:.·\\~ .:;t\~.X ·;t;~ 2. :!~:;_ .... ~~:. ·:..-:~~:::~: :~:~~IttX t:-/~: :=·t ~\.:·.;.'.,?:) .. . · ' --.~/~~--.... :· .:,<:/.'-. .: \ ·!. 
•-; -·~:. .. 

J11K46 SOIL 5 -2.- d(c, I ·-, : 3 1 

Cf.lAIN OF P OSSESSION Sign/Print Names SPECIAL INSTRUCTIONS M~LtiX • 

R~,n();:ed B~vcd From Datc/fime O 9 (JO Dved By/S1orcd ln Da1cmmc S · 3-C:G: These marks indic,te th.,1 unless lined out, an;ilyies 10 be included wilh Strontium-89,90 - Total Sr S:S.lil 

,nl . IU .--fl r•ll... 'S- '.3, -c.:><.o I ,C\ 1\ t...L,., iJ\Q....~ (,~'ZN\ \..:\ ll-L C\ :cc ou1;1ly£:i:S fr:lctiotl. SE.skvl111e1\\ 

~- Tliese marks indicate that this is a non-an3lysis used to properly fomlil l COC fonii sa ~s.:i1i1.1 

Re\inquis!kd By/Remo~d t-o;;;o/- / Datcffimc Received Sy/s1ore<l In Datcffimc Contttct Joan Kessner for ilny que.slion.s, s1-stWre 
Wa\1.';i\d 

(1) Part;clc Size (DI)' Sieve). D422: Moisture Content · D2216; TOC · 9060; pH (Soil) · 9045: 
Os.Oil 

Relinquished By/Removed l'rom Date/Time Received By/Stored In Datc/Tin,c A2Alf" 

Nitrogen b)' Kjcldohl - 351 .~: Ammonin - 350.J; IC Anions · 300.0; Percent Solids OS•Drvn, S..•U,.h 
OUlOrum L,~.11Ji 

N(Ac.. \-cde<:> T•Tifluc 
Relinquished By/Rernoved From Dme/Timc Received By/Stored In D;,1e/fin1c Wl•\V1p: 

L-~u;J 

1i2>N \S 'C>'t,- o \ 
v . vc~r1:n1,1n 

Relinquished By/Rcn1ovcd From D.;1\c/flrnc Received By/Stored In Dale/Time x~Othcr 

Relinquished 13y/Renioved From D:11c/fi1nc Received By/Stored In Douemmc 

LABORATORY Received 13y Title D,uc/Time 

SECTION 

FINA~AMPLE Disposal Method Disposed B)' D::.tclTimc 

DIS ITION 

"-' 
BHI-EE~011 (08/29/2005) 



/-{I oO,n 

Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-258 . Page l of l 

ICollcctor 
STANKOVICH, M. 

Proiecl Desi,mation 
100 & 300 Area Component of the RCBRA - Incremental So 

Ice Chest No. 

Shiooed To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Comnanv Contact 
JOAN !<ESSNER 

Samoline: Location 
YAKIMA RIDGE [I 

Field Lo2book No . . 
EL-1596-1 

Offsite Pronerlv No. 
A060151 

Preservation 

Type of Container 

UJ'e pase 3 for original material /0 Corvallis for MIS preparation and 
a/iqrio1i11g, pase I for mdioana/ytfrol frac1io11.1· to Eberline, & pnse 2 
for r//emic:a/ 0110/ytira/ Jraclion.r Jo U (}/1 ville. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

Telenhone No. 
375-4688 

I COA 
BESRAS6520 

None None 

GIP PIG 

I I 

tOOOg 4000g 

Sec itcm (I ) in Soil Pl4•it 
Spctlol To,;~i1y 

tns1n1,1ions. 11.STM E\96) ; 
SC'il Ncnutodc 

To;ticity 
ASTM £2172 

Proj ect Coordinator 
KESSNER,JH 

SAF No. 
RC-05t 

Price Code SL 

Air Quality 0 

Method of Shioment 
GROUND TRANSPORT 

Bill of Ladiru!/ Air Bill No. 
SEEOSPC 

Data Turnaround 

45 Days 

J11K73 SOIL S-7 -o<.o \Lf,2~ ' \ --

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
Reli!!,~he~ Byfo~~d ~r.onl _ Da1cffimc I I~ I 

1
R~eiv~d By/Ston:d In -~ Date/Time .::i-ls'°''Oy, These mnrks indicate ~,at unless lined cul, analytes_lo be included with Stromiu,n-89,90 •• Total Sr 

~~'J LI'-'/ L~I' M 5 g (J V llt/,1 ,_ ·- lih fit"' t A.I r• JJ?m .J-1-;/ J l,i .::l..::V~ ' ""'Y••· fr-•cr;on. f---==::......~ = - -_.:,_::_~...J:::'-¥+.:::::::i-::'.....-....!.!..'_·,::_::L~~~:2+1:!J~U;"'.!:'-':l(s:L.!-=:J.:.r:.,:;.(.!J,:.J:.~='::::......._...f..1.:z!~:::'.I •- Tllcsc m;irks indicate thal this is a non-an.:.lysis used to properly fomul COC forn~ 
Relinquish/d Dy/Removed From e I Dale/Time Received1!y/Stored In Dale/Time Con1acl Joan Kessner for any questions. 

t-R-e-lin_q_u_i,-he_d_ll_y_/_Rc_m_o_v_e_d _F_ro_m _____ D_a_tc/l _ __ uno-.--- --1-R-ee_e_·,v_e_d _ll_y/-S-to_rc_d_l_n _ ______ D_a_te_/T_i-,n-e-----1 (I ) Particle Size (Dry Sieve)- D422; Moisture Conlcnt - D2216; T0C • 906SO; ~H (Soil)- 9045: 
Nitrogen by Kjeldahl - 351.2: Ammonia • 350.3; IC Anions - JOO.O: Percent ohds 

Relinquished By/Removed r-rom 

Relinquished Oy/Rcn>oved from 

Relinquished lly/Rcmoved Fro,n 

LABORATORY Received Oy 

SECTION 

FlNAfilAMPLE Dispos.11 Method 

DIS1<9SITION 

BHI-E~-011 (08/29/2005) 

D.1tc/Ti1nc Received llytS1orcd In 

D.i10/Time Received By/Stored In 

Dat~/Time Received lly/Storcd In 

Dote/Time 

D::\ tc/Timc 

D:ncfTinie 

Title 

N ~.\-u ~es 
\3N tS-'?!'6- Dz.._ 

Disposed lly 

D:11effi1nc 

DatdTi1nc 

Matrix• 

S-5.Jil 
S~C\1111'1nU 

$O:i::SofoJ 

Sl=SIWtc 
W z\Yattf 

O:sO,I 
A=Air 
OS•Orutn S.1':ids 
OL=em.t1Ln11,&lh 
T•T•m~ 
w1.w,pc 
t.,,,:U14.111d 
V:V"rcl:ioli'-~ 
XsOlhc:r 

./ 



. -.-. /-/t_pq I . . 

Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REOUEST RC-051-252 j Po1ge ·1 of l 

Collector Comoanv Contact Tcleohone No. Pro.iect Coordina tor 
Price Code SL Data T urnaround 

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

IPr oiect D~ienation Samoline Loca tion SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA • Incremental So 600-171 RC-051 

Ice Chest No, Field Loebook No. 
I 

COA M ethod of Shiornei,t 
EL-1596-1 BE.SRAS6520 GROUND TRANSPORT 

Shiooed To Offsite Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A060151 SEE OSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preserva tion 

Nolle None 

Type of Container 
GIP P/G 

Special Hand ling an d/or Stor age 

U.1e page 3 for original material to Corvallis for MIS prepara1io11 and No. of Containcr(s) 
l l 

aliq1101i11g, page I for radiaanalytira l fracrionr ta Eberline, & page 2 1000g 4000g 
for c/1e111iral analytical frac1ia11s 10 lionville. Volume 

Sec i,cm (1) in Soll Pl.a.au 
S ~ ial Toll icity 

SAMPLE ANALYSIS 
1muuctioru.. ASTM El963: 

Soil Ncnlotodc. 
To:11.icily 

ASTM E2 172 

Sample No. Matrix" Sample Date Sample Time ::\.}t~ltff~tf ~:~t!t~:.--;i,~ :._,;,~ ~~\~/:.it?t( ~ii?t~}:~.{]~{ ~;~~t·/~}})Ji ~(.'(/: .;t~~.;fai i~t~ii~;)\ t"\ i{~;;tt~~Wt-~ fftf.JX{t~I; :,r~~t:,/:-:i,'/::~:-~. 

J11K67 SOIL s-<L .-0 { - lt:aoo \ \ - J 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~~.,,Bylll~ Front Date/Time fl.,O & Received By/Stored In Dau:/limc ~--,:y-O{fl lnese n,;irks indicate 1ho1t unless lined out, analy1es 10 be included wilhStr011lium-89,90 •· Ta~,I Sr s~s.-.1 

f lvl -:-r-.11\.11 o t; -1<"'-.)r'_ 11?> /.A0

,A. 1 l. 1 I.,,.,,,/ C)IZ/Vt fl ILL- Ql'J:1 lysl s fractio n. SE.=$cd\1nm\ 

/c,,: :. o •- lnese niorks indicate tha1 this is a non-anolysis wed 10 properly formll COC form. SO:Salid 

Rclinquisl t d By/Removed From "' d I Onie/Time Rcceived,By/Storcd In Date/Time Contact Joan Kessner for any queSlioru. Sls:Slud,c 
WcW:aw 

Panic le Size (Dry Sieve). D422; Moimm Con1cn1 ~ D22 16; TOC • 9060; pH (Soil) - 9045 ; 
0.011 

Relinquished By/Removed From Date/Time Da1errimc 
(I) A•Air 

Received By/Stored In Nitrogen by J<jeld•hl - 351.2; Ammonia - 350.3; IC Anions · 300.0; Pen:em Solid.J OS-.s.Dn.lmSoliJr 
OL-Dna'n Li~uilU 

j\)e,jM.C,...h des T•Tmuc 
Relinquished By/Removed From D:nemmc Received By/SIC>red In Date/lime Wl• \Vipe 

L:=l.ict"'d 

R.:linquishcd By/Removed From Date/Time Received By/Stored In Dole/Time ~ N \''S io'o- o3 
V•V11: p1-Mkn 

X•O\.hC'f 

Re linquisl,ed By/Removed Fron> Dole/Time Received By/Stored In Date/Time 

LABORATORY Received By Title Do.!,c/Tin>e 

SECTION 

FINAU SAMPLE DispoJal Mctl1od Di,posed By Dale/Tim: 

DIS~SITION 

BHI-Ef!:-011 (08/29/2005) 



Fnoo 
" ~ ·•· " > • . ' CHAIN OF CUSTODY /SAMPI.:E ANALYSIS REQUEST RC-051-240 !Page 1 of 1 Washin2ton Closure Hanford . 

!Collector Comuanv Contact Teleuhone No. Pro.iect Coordinator 
Price Code SL Data Turnaround 

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

~ roiect Desienation SamDlin2 Location SAF No. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incrementa l So 600--181 RC-051 

Ice Chest No. Field Loe:book No. I COA Method of Shioment 
EL-1 596-l BESRAS6520 GROUND TRANSPORT 

Shi1>ucd To Offsite Prouertv No. Bill of Ladinl!/Air Bill No. 
CH2MHILL A060151 SEE OSPC 

POSSIBLE SAMPLE HAZ ARDS/REMARKS 

NONE None None 
Preservation 

Type of Contain er 
GIP PIG 

Special Handling and/or Storage 

Use pase 3 for original material to Corvallis fo r MIS preparation and No. of Container(s) 
I I 

aliq1101i11s, page 1 for radioa11alytica/jractlons to Eberline, &: page 2 1000g 4000g 
fo r chemical a 11 alyricalfrac1io11s 10 Lio11ville. Volume 

See icc1n (l) \11 SoilPIODI 
Specinl Toxicity 

SAMPLE ANALYSIS 
Jns1ruc1K>ns. ,',S1ME196l; 

Soil Ncrnotode 
Tolk.ity 

ASTME21 n 

}'i:~~J{l~ t?~~ fit~ ~~ 
,;;~:. -~~? ~"!?m ffl,~ ~1 

,lr,- • . 
.. 

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

~,-:, :i . .. ~- •... - ~ ·- '" 
,_ 

J11 K55 SOIL 5- ~ -o(p 1q i:;~ i l - 1 

' 

CHAIN OF POSSE SSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix • 

~heJ:JfJ"fj'ovcd From Dare/Time /iJ : Z (.) fl~y/Stored In//,. 
Date/rime c,--7-Pq 1bese morks indicale lhal unless lioed ou~ analytu to be included wilh Strontiun>-89,90 •• T01al Sr s.s.a 

V-{'k,V' ., J-.. .'.'.'.: - OJ - i) C:, / C,L/:, A(_ /J..// -' 
.an:, lysi.s fraction.. SE,,,c.Sedftrml ·--v/l ,, J(}:J./<; 
A_ 1bese m:1tks indicate lhat thi , 1$ a noiranillysis used to properly form11 COC fonn. SO=Sdid 

Rctinqtf.shed By/Removcd'Frorl-, I Date/Time R~ivcd B(Js 1ored In D:uc/Time Contact Joan Kusner for any que,lions. SI-Sludce 
\V::rWtl.t:r 

(!) Poriicle Siu (Dry Sieve) - D422; Moisture Content• 02216; TOC- 9060; pH (Soil) - 904.5 ; 
O>Oil 

Relinquished By/Removed From Dare/Time Date/Time A•Att' 
Received By/Stored In Nitrogen by Kjeldohl - 3.S 1.2; Ammonia -350.3; IC Aniom · 300.0; Percent So lids DS•OrumSdidl 

D~OnnUqum 

N ~\-nJ.e... s 
T• TiUt.-

Relinquished By/Removed From Dote/Time Received By/S10,ed In Da1emme WJ::1Wipt 

t....Uquld 

\3 ~ \S"0<o - 0 ~ 
VaVc1cHllca 

Relinquished By/Removed !'ram Dale/Time Received Dy/StOfl'd In Date/Time X•Olhu 

Relinquished By/Removed l'rom Date/Time Received Dy/Stored In Dniem mc 

LABORAT ORY Received By Title Date/Time 

SECTION . 

FINA~ AMPLE Disposal Melhod Dispo,ed By Dote/Time 

DIS JTION 

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



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-276 [Page 1 or l 

Collector Comoanv Contaet Tcleohonc No. Pro.icct Coordinator 
SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,lli Price Code 

Proiect Desiwalion Samolin11 Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA - Incremental So SADDLE MOUNTAIN RC-051 

lee Chest No. Field Lo2book No. I COA Method of Shioment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinoed To Offsite Pronertv No. Bill of Ladine/Air Bill No. 
CH2MHD..L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/R,EMARKS 

NONE None None. 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for origi11al material to Corvallis for MIS preparation and No. of Containcr(s) 
l I 

aliquocing, page. I for radioa11alytica/fractio11S 10 Eberli11e, & page 2 1000g 4000g 
for chemical analytical fractio11s to Lio11ville. Volume 

Sec item (1) in SoU PID11t 
Spcciol Toxid1y 

SAMPLE ANALYSIS 
lns1rucdons. ASThl EJ96J; 

Soil Ncma,odc 
Toxicity 

ASTM Elin 

t±~k<f.JJ.t~~ ;(f{t~~t~ ,,...,,,~ ~~~i ~ tw.~i~;~ ~ "·"t.iiJ-· ~~11r·· ~~~i :1~~<M'~~1 Sample No. Matrix• Sample Date Sample Time ... ~ . ~~1{/~:· ~ . ·;~_ 11'; J'/J· 
~ / .. '-:<,C • • ' 1., ~ -- <-.z,.l<i . . . . • -~ - · '" :£ . 

J11 KC5 SOIL 5-'1-o" IYoo \ I - I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~ ~ ·ttrrA1,?~ Date/Time /405 7;:~d By/Stored In _I; Dateffime <;--1..ut.p 
These m.1rks indicate mat unless lined ou( anolytes lo be included with Strontium-89.90 -- Total Sr SaSoil 

S: 4-ol.n · ,Lp/-;CA. C.1,12,,11 .. J-/t L- ft/.'/5 
;aa:ilysis fr.lctlon. SE-Siadlcr-, 

h_ These marks indicate that this is a non-analysis used to properly ·ronnat COC form. SO..SoUd 

RcUnquished By/Removed From { JI I Date/Time Re;;;ived "y/Storcd In 
'- Datc/J"ime Contact Joan Kessner for any questions. Sl-51uda< 

W•WtU:I 

(I) Particle Si2e (Dey Sieve) . D422; Moisture Con1cnt • 02216; TOC · 9060; pH (Soil) - 9045; 
o-o;t 

Relinquished By/Removed From Date/Timc Date/Time A.cAlr 
Received By/Stored In Nitrogen by KjeldahJ. 351.2; Ammonia - 350.3; IC Anions - 300.0; Percent Solids OS.Dn,m Soltdl 

OLaOrutn Uqutch 

NU,Mc..~oJe5 T..-TWuc 
Relinquished By/Removed From Dote/Time Received By/Stored In Da1e/Iime WlsWipc 

L=Licp1id 

g Ni l"S 8 'e> -oS 
V•VeCdation 

Relinquished By/Removed Ftom Da1e/T'lmc Received By/Stored In D01c/l"in,c X•O.hcr 

Relinquished By/Removed From Onie/Time Received By/Stored In Datc/l"inte 

LABORATORY Received By Title Date/Time 

SECTION 

FINA~AMPLE Disposol Method Disposed By D.uc/Tim: 

DISP ITION 

-BHI-EEj011 (08129/2005) 



• • 
CH2MHIU 

AppRed Sciences l.oboro!ory 

2300 NW Walnut Blvd 

Corvo1ns.rn 

CH2MHILL 
Applied ScNnceJ l1bo11tory 

June 12, 2006 

ELR Consulting 
2328 S. Gar.field Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. Fl 705 

Dear Emmett Richards: 

97330-3538 

P.O. Box426 

Corvoms.OR 

97339-0428 

Tel 541.752.4271 

Fox 541.752.0276 

On May 09, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a 
request for analysis of selected parameters. All analyses were performed by CH2M HILL 
unless otherwise indicated below. 

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

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

Sincerely, 

Mark Bos 
Analytical Manager 

Enclosures 

RC-051 
PAGE 1 of74 



CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. Fl 705 

Sample ID 
Fl70501 

Client Sample ID 
JllKCS 

Date 
Collected 
05/09/2006 

Time 
Collected 

14:00 

-2-
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AppliedSciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

. . 
UJ The analyte was not detected above the reported sample quantitation limit. However, the 

reported quantitation limit is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure the analyte in the sample. 

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

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

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

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

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

Inorganic CLP and CLP Like Data Qualifiers 

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

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

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

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

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

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

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



. AMMONIA 
l\IBTHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: -=E=P_,__A"""'3""5'--"0_,_,.3'-------

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: F=--=-17'-"0=5 ____ _ _ __ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

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

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

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

F. Analytical Exceptions: 
None. 

m. Sampling Equipment: 
None. 

N . Documentation Exceptions: 
None 

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

Roportedby ~~ ¼ ~ Date:_ S_ ...---=3'--0_ -_0_,,f,_ 

Reviewed by: ,. d+A 7fL, ~ Date: _ _ G_,-,1-b-./2~0_'=> ____ _ 

-6 -



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664 - 41-7 

SDGNo.: Fl705 

Matrix: SOIL . 

% Moisture: 1 

Analyte 

Ammonia- N 

ET0605l0-17 , 09 - Fl 705- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

Field Sample ID: 

,___ ______ J_1_1_K_c_s _____ __,I · 

MDL 

0 .900 

PQL Result 

3.37 1.28 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F170501 

Date Received : 05/09/06 

Sample Analysis 
Q Units OF Arnowit Method 

B mg/kg 1 0.5991 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

05/24 /0 6 

-8-



CAS No. 

7664-41-7 

SDG No.: Fl705 

Matrix: SOIL 

% Moisture : 0 

Analyte 

Amnonia-N 

l<T0605)0-l.7 , 09-Pl.705 -W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.534 

PQL Result 

2.00 2.00 

Field Sample ID: 

SBl-0524, 

Lab Name; CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0524 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 1 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

05/24/06 

-9 -



QC DATA 
SUMMARY 

-10-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl705 Lab Name : CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Initial Calibration Date: 05/24/06 09:30 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 052406NH3 

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

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

Ammonia-N 0.10 163 l.O 108 10 . 0 54.3 100 -0.10 

Comments: 

ET0605JO • l7 , O9-Pl7O5-W FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl705 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Initial Calibration Date: 05/24/06 09:30 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 052406NH3 

Curve 

Analyte Type r Q 

Ammonia-N LNR 1. 0000 

Comments: 

ET060530-l 7; 09-!"1705-w FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: Fl705 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 052406NH3 

Analyte 

Ammonia-N 

Comments: 

ET060530-17: 09 - P1705--W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0524 

Concentration Units =mg/L 

Expected Found %D 

1 1. 03 3 . 3 

FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1705 

Analysis Method: E350.3 

.Instrument Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052406NH3 

Concentration Units: mg/L 

Initial · Calibration ID, 052406NH3 

CCV #1 ID:CVl-0524 CCV #2 ID: CV2-0524 ccv #3 Io,cv3-•524 

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

Ammonia- N 1 0 . 999 -0.1 10 9.95 -0 . 5 10 

I 

Comments: 

BTO6OS30 - 17 , 09- F17DS•W FORM II-A GEN CHEM 

Found %D Q 

9.02 -9.8 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl?os· 

Analysis Method: E350.3 

Instrument Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052406NH3 

concentration Urtits: mg/L 

Initial Calibration ID: 052406NH3 

CCV #4 ID:CV4-0524 CCV #5 ID: CCV #6 ID : 

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

AITmOnia-N 1 1.03 3.3 

Comments: 

ET060530- l.7, 09 -Pl 705-W FORM II-A GEN CHEM 

Found %D Q 



3- WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

srx; No . : F1705 

Analysis Method: E350.3 

Initial cal ID: 052406NH3 

Matrix : (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0524 

Lab Narne: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0524 

Date Analyzed: 05/24/06 

Time Analyzed: 1021 

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

08 

24 

BS1S0524 

Jl1KC5 

COMMENTS: 

CLIENT 
SAMPLE ID 

BT0605J0-17 : 09 - Pl 705-W 

LAB 
SAMPLE ID 

BS1S0524 

F170501 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/24/06 0955 

05/24/06 1108 

' 

E350 . 3 

-16-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SOO No.: Fl705 

Analysis Method: E350.3 

Initial Cal ID: 052406NH3 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Amrnonia-N 

* Values outside of QC limits 

Comments: 

E"J'060530-17 , 09 - Fl 705-W 

Expected 

20 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0524 

Date Analyzed: 05/24/06 

Time Analyzed: 0955 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

20 . 7 103 75-125 

FORM VII GEN CHEM 

Q 

E350:-il 7 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl 70$ 

Analy_sis Method: E350 . 3 

Instrument: NONE 

Analytical Lot ID: 052406NH3 

01 
02 

03 
04 
05 
06 
07 
08 
10 
22 
24 
35 

LEVEL 1 
LEVEL 2 
LEVEL 3 
LEVEL 4 
CVl-0524 
CV2-0524 
ICV-0524 
BS1S0524 
SBl-0524 
CV3-0524 
JllKCS 

CV4-0524 

COMMENTS: 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE 

LEVEL 1 
LEVEL 2 
LEVEL 3 
LEVEL 4 
CVl-0524 
CV2-0524 
ICV-0524 
BS1S0524 
SBl-0524 
CV3-0524 
Fl70501 
CV4-0524 

ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab code: cvo 

DATE TIME 
ANALYZED ANALYZED 

05/24/06 0930 
05/24/06 0935 
05/24/06 0940 
05/24/06 0947 
05/24/06 0947 
05/24/06 0950 
05/24/06 0955 
05/24/06 0955 
05/24/06 1021 
05/24/06 1101 
05/24/06 1108 
05/24/06 1202 

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

BT060530 - 17, 09 - Pl 705- W 
FORM XIV GEN CHEM E35o-:-J 8-



• CH2MHILL 

• App/iod ~ iencos ul>o,wtory 

05/30/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08105/05 

£1'060JJO.J 7,09-FJ TOJ -W 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

2 2.18 1.70 1.73 1.70 1.73 

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

Instrument ID: NONE 

Concentration Units: illlUkg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

- -
.L J 



ANIONS BY METHOD EPA300.0A 
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CASE NARRATIVE 
ANIONS 

Analytical Method: ~E=P~A=3~0=0-=0 ______ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Batch No.: F,,_,_17,_,0=5'------------

Contract #.: 920842.OTC 

Base/Command: =E=L=R~C=on=s=u=lt=in""'g _________ _ Prime Contractor.: _____ ______ _ 

I. Holding Ti.mes: 

II. 

ill. 

All acceptance criteria were met. 

Analysis : 

A. 

B. 

C. 

D. 

E. 

F. 

Calibration : 
All acceptance criteria were met. 

Blanks: 
All acceptance criteria were met. 

Matrix Spike/Matrix Spike Duplicate Sample(s): 
Samples were analyzed 1n accordance with SOP. 

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

Analytical Exception: 
None. 

Other: 
None. 

Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Date:_b_/_C_/t._o_t:. ___ _ 

Date: _ _ _ ~-·~7_-_0~-=--------

AFCEE FORM 1-1 -21-



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984 - 48-8 

14797-55-8 

14797 - 65-0 

14808-79-8 

SDG No.: F1705 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

YL060605-15: 03-Pl705- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0587 

0.0525 

0.0454 

0.0434 

0.0780 

PQL Result 

0.484 0 . 395 

0.484 0.391 

0.484 0 . 0771 

0.484 0.484 

0 . 484 2.20 

Field Sample ID: 

Jl1KC5 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F170501 

Date Received : 05/09/06 

Sample Analysis 

Q Units DF Amount Method 

B mg/kg 1 5 .2213 G E300.0A 

B mg/kg 1 5.2213 G E300 . 0A 

B mg/kg 1 5.2213 G E300.0A 

u mg/kg 1 5. 2213 G E300.0A 

mg/kg 1 5.2213 G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-23-



CAS No . 

16887-00 - 6 

16984-48- 8 

14797-55-8 

14797-65-0 

14808-79-8 

SDGNo.: Fl705 

Matrix: SOIL 

% Moisture: O 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

YL06060S-1S,0l-l'l.70S-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0607 

0 . 0543 

0.0469 

0.0449 

0 . 0806 

PQL Result 

0.500 0.500 

0.500 0 . 500 

0.500 0.500 

0.500 0.500 

0.500 0.500 

Field Sample ID : 

SBl-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0530 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300 . 0A 

u mg/kg 1 5 G E300. OA 

FORM I GEN CHEM 

Date 
Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-24-



. QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : F1705 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units : mg/L 

Initial Cal i bration ID: 300A- 013006 

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

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

Chloride 0.020 0 . 0032 0.050 0 . 0041 0.10 0.023 0 . 50 0 . 050 1.0 0 . 11 s.o 0.67 10.0 l.S 

Fluoride 0.10 0 . 0085 o.so 0 . 046 l.O 0.13 5.0 a.es 10.0 1.8 

Nitrate-N o. 020 0.0059 0.050 0 . 012 0 . 10 0,067 a.so 0.14 1.0 0.32 s.o l.8 10 . 0 4 . 1 

Nitrite-N 0.020 0.0067 0,050 0.012 0 . 10 o.oso a.so 0 . 10 1.0 0 . 25 5 . 0 1 . 4 10.0 3.0 

Sulfate 0.060 0.0065 0 . 15 0 . 014 0.30 0.059 l.S 0.13 3 . 0 0.27 15.0 l.5 30.0 3.2 

Comments: 

YL06060S- 15 , 03 - Fl705-W FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : F1705 

Analysis Method: E300 . 0A 

Instrument Name : ICQ 

Initial Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/L 

Curve 

Type r Q 

LNR 0 . 9985 

LNR 0.9988 

LNR 0.9983 

LNR 0.9988 

LNR 0.9991 

YL060605-l5, 03-Pl 705-W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1705 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial _Calibration ID: 300A-013006 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0130 

concentration Units:mg/L 

Expected Found %D 

5 5.06 1.2 

5 4.57 -8.6 

7.19 7_.13 -0.8 

1.13 1.02 -9.4 

5 5.14 2.8 

YL06O6O5-l.5 ,OJ-Fl705-il FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Pl705 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID : 053006Q3 

Concentration Units: ~ 

Initial Calibration ID: 300A-013006 

CCV #1 ID:CVl-0530 CCV #2 ID:CV2-0530 CCV #3 ID:CV3-0530 

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

Chloride 5 4.96 -0.9 2.5 2.62 4.8 5 

Fluoride 5 4.87 -2.6 2.5 2.33 -6.7 5 

Nitrate- N 5 4 . 50 -9.9 2.5 2.37 -5.3 5 

Nitrite-N 5 4 . 91 -1. 8 2.5 2.48 -1.0 5 

Sulfate 15 13.7 - 8.4 7.5 6 . 88 -8.2 15 

Comments: 

RW060606 - ll , 3' - Pl 705-W FORM II-A GEN CHEM 

Found io Q 

5 . 05 1 . 0 

5.04 0 . 8 

4.93 -1.3 

5 .14 2.8 

13 . 8 -7.B 



3 - WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No . : F 170 5 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ~ -

Field Sample ID: 

SBl- 0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 0530 

Date Analyzed: 05/31/06 

Time Analyzed: 0026 

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

16 

19 

22 

42 

BS1S0530 

BS2S0530 

BS3S0530 

J11KC5 

COMMENTS: 

c:r.;IENT 
SAMPLE ID 

' 

YL06060S-1S : OJ-Fl 705-W 

LAB 
SAMPLE ID 

BS1S0530 

BS2S0530 

BS3S0530 

F170501 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 1217 

E300 . 0A 
-30-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl705 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Col1111lents: 

Y~060605-1S : 0l-Fl 705-W 

Expected 

25 

25 

25 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 1747 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

25.0 99.9 90-1.10 

24.4 97.6 90-110 

26.6 106 90-110 

FORM VII GEN CHEM 

Q 

-31-
E300 . 0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1705 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: {Soil/Water) SOIL 

Ins trurnen t : ICQ 

Analyte 

Nitrite- N 

* Values outside of QC limits 

Comments: 

YL060605-15 , OJ-1'1105-W 

Expected 

5.65 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS2S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 1857 

Concentration Units: mg/kg 

QC 
Found %R 

Limits 
%R 

5,63 99.6 90-110 

FORM VII GEN CHEM 

Q 

-32-
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl705 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix : (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate- N 

* Values outside of QC limits 

Comments: 

YL060605-1 5 , Ol •1'1705-W 

Expected 

35.95 

Lab Name: CH2M H!LL/LAB/CVO 

LCS ID: BS3S0530 

Date Analyzed: 05/30/06 

Time Analyzed: 2008 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

38.0 106 90 - 110 

FORM VII GEN CHEM 

Q 

-33-
E300 . 0 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG. No . : F1705 

Analysis Method: E300 . 0A 

Ins trurnen t : ICQ 

Analytical Lot ID: 300A-013006 

02 

03 

04 

05 

06 

07 

08 

10 

11 

13 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

ICV-0130 

ICV- 0130 

ICV-0130 

COMMENTS: 

YL060605-15, 03-Pl705-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

ICV-0130 

ICV-0130 

ICV-0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 

FORM XIV GEN CHEM 
-34-

E300.0A 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No . : Fl 705 

Analys i s Method: E300.0A 

Instrument: ICQ 

Analyt i cal Lot ID: 053006Q3 

15 
16 

19 

22 

26 

36 

42 

46 

CVl - 0530 

BS1S05 3 0 

BS2S0530 

BS3S0530 

SBl-0530 

CV2-0530 

Jl1KC5 

CV3-0530 

COMMENTS: 

YL060605 - 15 , OJ - Fl705-lf 

CLIENT 
SAMPLE ID · 

LAB 
SAMPLE ID 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

CV2 - 0530 

F170501 

CV3-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1723 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0026 

05/31/06 0956 

05/31/06 1217 

05/31/06 1522 

FORM XIV GEN CHEM 
-35-

E300 . 0A 



• CH2MHILL 
-~ AppUtd Seit~«• L,borotory 

06/05/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Ninite-N 11/01/05 

Sulfate 11/01/05 

Chloride 11/01/05 

Fluoride 11/02/05 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

1 2 3 4 5 
0.225 0.250 0.215 0.240 0.245 

0.230 0.270 0.270 0 .260 0.270 

0.790 0.735 0.730 0.795 0.775 

0.315 0.315 0.340 0 .340 0.290 

0.505 0.480 0.500 0 .470 0 .490 

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

Instrument ID: ICO 

Concentration Units: !lli!Lkg 

Std. 

6 7 8 Dev. 

0.225 0.255 0.0149 

0.260 0.265 0 .0143 

0.750 0.760 0.0256 

0.300 0 .330 0.0193 

0.485 0.455 0.0173 

MDL 
0.0469 

0 .0449 

0.0806 

0.0607 

0.0543 

-36-



PERCENT MOISTIJRE. 
ASTMD2216 

-37-



CAS No. 

MOISTURE 

SDG No.: F1705 

Matrix: SOIL 

Analyte 

Moisture 

ET060607 • ll :27-P'l 705-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 00 

PQL Result 

0.00 0 . 655 

Field Sample ID: 

J11'.KCS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F170501 

Date Received: 05/09/06 

Sample Analysis 
Q Units DF Ainount Method 

% 1 9 . 7105 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

05/19/06 

-38-



PARTICLE SIZE 
METHOD422 

-39 -



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM os,1912006 

Lab I.D. 
F170501 

I 
.i::,. CH2MHILL 
O Applied Selene~ Group 
I 

Client 
I.D. 

JUKC5 

Sieve 
# 

8 

16 
30 
50 

100 
200 
pan 
total 

Sieve Size Sieve Size 
(um) (mm) 

2362 2.362 

1180 1.180 
600 0.600' 
500 0.500 
147 0.147 
75 0.075 

Weight Weight 
Retained Retained 

(g) (%) 

0.20 0.04 

17.70 3.54 
27.60 5.52 
34.60 6.92 
107.80 21.57 
238.90 47.81 
72.90 14.59 
499.7 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 

0.04 99.96 

3.58 96.42 
9.11 90.89 

16.03 83.97 
37.60 62.40 
85.41 14.59 
100.00 0.00 

2300NW Walnut Blvd. Corvam, OR 97330-3538 
P.O. BoK 428, Corva/1/s, OR 97339-0428 

Te/541.752.4271 Fo,c54/ .752.C1276 



pH 
METHOD SW9045C 

-41 -



pH 

CAS No . 

SDG No.: Fl705 

Matrix: SOIL 

% Moisture: 1 

Analyte 

pH 

ET0605U-14: 00-Fl 705-W 

GENERAL CHEMISTRY ANALYSIS DATA · SHEET 

MDL PQL Result 

0.00 0.00 7.45 

Field Sample ID: 

JllKCS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl70501 

Date Received: 05/09/06 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW904SC 

Date 
Analyzed 

0S/12/06 

FORM I GEN CHEM -4 2-



TKN 
METHOD EPA 351.4 

-43 -



CASE NARRATIVE 
TKN 

Analytical Method: -=E=P__,_A=3=S'""'1,..,_.4-'--- -----

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. · Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: ;..F"'""17~0~S~-------

Contract #.: 920842.OTC 

Prime Contractor.: ________ _ 

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

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

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

F. Analytical Exceptions: 
None. 

m. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Reported by {__~ n1 -rfr:0 Date:_G_ --_1_-_CJ_~--

Reviewed by: ~~ /4 7efh, ~ Date:_ ~ ~=.,,-.1~'2-_,fa,_o_~~-----

- -

-44 -



_SAMPLE DATA 
SUMMARY 

-45-



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37-9 

SDG No.: Fl705 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Total Kjeldahl Nitrogen as N 

ET060609-1D , 50-Fl705-W 

MDL 

59.8 

PQL Result 

219 415 

Field Sample ID: 

JllKCS 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: F170501 

Date Received: 05/09/06 

Sample Analysis 
Q Units DF Amount Method 

mg/leg 1 0 . 4603 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

05/22/06 

-46-



lA-WC 
/ 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7727-37- 9 

SDG No . : F1705 

Matr ix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen as N 

ETD606D9-10 1 50-Pl 705- W 

MDL 

27 . 3 

PQL Result 

100 77 . 3 

•· 

Field Sample ID: 

SBl-0522 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0522 

Date Received: L_j_ 

Sample Analysis 
Q Units DF Amount Method 

B mg/k:g 1 1 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

05/22/06 

-47 -



QC DATA 
SUMMARY 

-48-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1705 . 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Std Resp Std 

Analyte 1 1 2 

Total Kj eld.ahl Nitrogen 2.0 179 20.0 

Comments: 

BT060609-10, SO•Pl705•W 

Lab Name: CH2M HILL/LAB/CVO 

Initial calibration Date: 05/22/06 1900 

Concentration Units: rng/L 

Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 

128 200 70 . 6 2000 13.2 

FORM II GEN CHEM 

Std Resp 

7 7 



GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1705 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Analyte 

Total Kjeldahl Nitrogen 

Comments: 

as N 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 05/22/06 1900 

Concentration Units: mg/L 

curve 

Type r Q 

LNR 0.9993 

ET0 60609 ·10: 50 - Fl 7 05- W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1705 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Analyte 

Total Kjeldahl Nitrogen as N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0522 

Concentration Units:mg/L 

EXpected Found %D 

28.4 28.9 1.7 

\ 

BT060609-10, SO-Pl705•W FORM II-B GEN CHEM 

Q 

E~l4--



Total 

2A-WC 

GENERAL CHEMISTRY . CALIBRATION VERIFICATION DATA 

SDG No . ~ Fl705 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 052206TKN 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 052206TKN 

Concentration Units: mg/L 

CCV #1 ID:CVl- 0522 CCV #2 ID:CV2-0522 CCV #3 ID:CV3-0522 

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

Kjeldahl Nitrogen as N 20 18.l -9.3 200 194 -2 . 9 200 

Comments: 

RT060609-10 : 50•Pl705•W FORM II-A GEN CHEM 

Found %D Q 

191 -4 .5 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1705 

Analysis Method: E351.4 

Initial Cal ID: 052206TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID: 

SBl-0522 

Lab Name: CH2M HILL/LAB/cvo · 

Lab Sample ID: SBl-0522 

Date Analyzed: · 05/22/06 

Time Analyzed : 1950 

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

08 
16 

BS1S0522 

Jl1KC5 

COMMENTS: 

CLIENT 
SAMPLE ID 

1!'?O6O612 - 11 , 24 - Fl 705- W 

LAB DATE TIME 

SAMPLE ID ANALYZED ANALYZED 

BS1S0522 05/22/06 1947 

F170501 05/22/06 2011 

' 

FORM III GEN CHEM E351.4 

-53-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No .: F1705 

Analysis Method: E351.4 

Initial Cal ID: 052206TKN 

Matrix: {Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

RT060609-10: 50-Pl705-W 

Expected 

1420 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0522 

Date Analyzed: 05/22/06 

Time Analyzed: 1947 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

1440 102 75-125 

FORM VII GEN CHEM 

Q 

E351 '."P 4-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1705 

Analysis Method: E351.4 

Instrument: NONE 

Analytical Lot ID: 052206TKN 

01 

02 

03 

04 

05 

06 

07 

OB 
10 

16 

21 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0522 

CV2-0522 

ICV-0522 

BS1S0522 

SBl-0522 

JllKCS 

CV3~0S22 

COMMENTS: 

&T060609-l0, 50 - Fl 705- W 

CLIENT 
SAMPLE ID 

• 

LAB 
SAMPLE ID 

LEVEL 1 
LEVEL 2 

LEVEL 3 
LEVEL 4 

CVl-0522 

CV2-0522 

ICV- 0522 

BS1S0522 

SBl-0522 

Fl70501 

CV3-0522 

Lab Name: CH2M HILL/LAB/CVO 

. Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

05/22/06 1900 
05/22/06 1905 

05/22/06 1910 

05/22/06 1915 

05/22/06 1940 

05/22/06 1942 

05/22/06 1947 

05/22/06 1947 

05/22/06 1950 

05/22/06 2011 

05/22/06 2024 

FORM XIV GEN CHEM E351:,,.55-



• CH2MHILL • Applied ScltncH l..tbora(o,y 

06/09/06 

Analytical Method: E35 l .4 

Matrix: Soil 

Analysis 

Analyte Date 
Total Kjeldahl Nitrogen 03/13/06 

.. 

E7TJ60609-J0: JO-F/705- W 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 
100 168 154 161 147 152 

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

Instrument ID: NONE 

Concentration Units: mg&g 

Std. 

6 7 8 Dev. 
161 171 8.67 

MDL 
27.3 

- -
.JV 



TOTAL ORGANIC CARBON 
BYASTME777 

-57-



CASE NARRATIVE 
Toe son.,s 

Analytical Method: -=-A=S'-=TM==-=E__,-7-'-7-'-7 _____ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

n. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: =-F..::.17...;0..,5'----------

Contract #: 920842.OTC 

Prime Contractor: ________ _ 

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

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

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

F. Analytical Exceptions: 
All acceptance criteria were met. 

III. Sampling Equipment: 
None. 

N. Documentation Exceptions: 
None 

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

Reported by,=:>~ /4 y.j.,. i, Date: __ __,~:,,f-/2.,_,,; /4..._o=-b=-----

Reviewed by: 

-58-



SAMPLE DATA SUMMARY 
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CAS No. 

TOC 

SDG No.: F1705 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DH060609-15 , 37-Pl 705- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

105 

PQL Result 

300 3400 

Field Sample ID: -

JllKCS 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F170501 

Date Received : 05/09/06 

Sample Analysis 
Q Units -DF Amount Method 

mg/kg 1 0.3331 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-60-



CAS No. 

TOC 

SDGNo . : Fl705 

Matrix: SOIL 

% Moisture : 0 

Analyte 

Total Organic carbon 

OH060609 · 15 : 37-Pl705- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

100 100 

Field Sample ID: 

SBl-0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0606 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method" 

u mg/kg 1 1 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-61-



-C:9-



2-WC · · 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

Total 

SDG No.: F1705 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte l 1 2 

Organic Carbon 100 737000 200 

Comments: 

DH060609- 1S: l7 - Pl70S-W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units .: mg/Kg 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

1600000 1000 6840000 4000 2.48E+7 8000 4. 79E+7 

FORM II GEN CHEM 

Resp 

7 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : Fl 705 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

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

Concentration Units: mg/Kg 

curve 

Analyte Type r Q 

Total Organic Carbon LNR 0.9997 

comments: 

Dlf060609- 1S , 37-Pl 7 05 - W FORM II (Part 2) GEN CHEM ASTM-~7!7-



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1705 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

Comments: 

DH060609 - 15, 37-Fl 705-W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-1014 

Concentration Units:mg/kg 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl 705 

Analysis Method: ASTM E777 

Instrument Name : TOC Skalar 

Initial Calibration ID : 101405Sl 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID : 060606TOC1 

Concentration Units: mg/kg 

CCV #1 ID:CVl-0606 CCV #2 ID : CV2-0606 CCV #3 ID: 

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

Organic Carbon 4000 4020 0.4 4000 4330 8.3 

Comments: 

DH06060~ • l5, 37 • Fl 705- W FORM II-A GEN CHEM 

Found \D Q 

ASTM,6fi7-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl705 

Analysis Method: ASTM E777 

Initial Cal in: 10140551 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Field Sample ID: 

SBl-0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0606 

Date Analyzed: 06/06/06 

Time Analyzed: 1129 

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

02 

07 

BS1S0606 

JllKC5 

COMMENTS : 

CLIENT 
SAMPLE ID 

DH060609-1S , 37-Pl 705-W 

: 
LAB DATE TIME 

SAMPLE ID ANALYZED ANALYZED 

BS1S0606 06/06/06 1120 

Fl70501 06/06/06 1618 

FORM III GEN CHEM ASTM E777 

-67-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl705 

Analysis Method: ASTM E777 

Initial Cal ID: 101405S1 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

DH060609-l5: 37- Fl705 - W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0606 

Date Analyzed: 06/06/06 

Time Analyzed: 1120 

Concentration Units:~ 

QC Limits 
Found %R %R 

9530 108 75 - 12S 

., 

FORM VII GEN CHEM 

Q 

ASTM E7n68-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl705 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 10l405TOCS 

02 

03 

04 

05 

06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

OH060609-l5 , 37-Pl705-W 

CLIENT 
SAMPLE ID 

, 

Lab Name: CH2M HILLiLAB/CVO 

Lab Code: £YQ 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVELl 10/14/05 114B 
LEVEL2 10/14/05 1158 

LEVEL3 10/14/05 1208 

LEVEL4 10/14/05 1218 

LEVELS 10/14/05 1228 

ICV-:1014 10/14/05 1252 

FORM XIV GEN CHEM ASTM E7ffi 9 -



14-WC 

GENE;RAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl 705 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical Lot ID: 060606TOC1 

01 

02 

03 
07 

11 

CVl-0606 

BS150606 

SBl-0606 

JllKCS 

CV2-0606 

COMMENTS : 

DIJ060609-15 , l7- F1705 - W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO · 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

CVl-0606 06/06/06 1107 

BS150606 06/06/06 1120 

SBl-0606 06/06/06 1129 

F170501 06/06/06 1618 

CV2-0606 06/06/06 1805 

FORM XIV GEN CHEM ASTM E7777Q-



• CH2MHILL 

• Applied ~lentos l.aborelo,y 

06/09/06 

Analytical Method: ASTM E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

DH060609-JJ:J7-FJ70J- II' 

MDL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

140 . 31.0 14.4 8.89 29.4 32.4 

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

Instrument ID: TOC Skalar 

Concentration Units: mglkg 

Std. 

6 7 8 Dev. 

27.1 6.37 11.1 

MDL 
35.0 

- ~ 
I .1. 



CHAIN OF CUSTODY/SHIPPING DOCUMENTS 

-72-



Washin!!;ton Closure Hanford 
. ' 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-276 IPoge 1 of l 

Collector 
STANKOVICH, M. 

Companv Conlaet 
JOAN KESSNER 

Telephone No. 
375-4688 

Pro.iect Coordinator 
KESSNER,JH Price Code SL 

Air Quality O 

Dala Turnaround 

Proieel Desienation Sampline Location 
SADDLE MOUNTAIN 

SAFNo. 
RC-051 

45Days 
I 00 & 300 Area Component of the RCBRA - Inercmenlal So 

Ice Chest No. 

Shinned To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EL-1596-I 

Offsite Prooertv No. 
A060151 

Preservation 

Type of Container 

Use page 3/or original marerial ro Corvallis for MIS preparario11 and 
aliqrio1i11g, page.1 for radioa11alyticolfractio11s to Eberli11e, & page 2 
for c/1e111ical a11alytica/Jrac1io11s to Lio11ville. 

No. of Conlainer(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

I COA 
BESRAS6520 

Nono 

GIP 

J 

1000g 

Sec: ilcm (I) in 
Special 

Instruc<ions. 

None 

PIG 

I 

4000g 

SollPl:lnl 
Toxicity 

ASTME1963; 
SoU NaNtodc 

Toxichy 
ASTME217Z 

·.· ... • .. · 
. . ·. ~-.. · .. ~·· 

•• :•. • I • • 

Method of Shiorneot 
GROUND TRANSPORT 

Bill of La dine/ Air Bill No. 
SEEOSPC 

·,•: ... 
·•:: • :-. 

"' " . .-. 
. . ..... - . --

I-J1_1_Kc_s ____ --+-__ s_o1_L --+---'s=---_'1,_-_o_..._~+--",_Y .. o=--o--11-----l--1f---'l..___----11----+--~---+----+--+-----+--+------i- / 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
islled z~·vMed,f Fro '-r)m-::.(1,.,0., Dale/Time / '-f 05 Rec~1ved By/Slorcd In f. Date/Time ":i"-L/-P(,p TI1ese marks indic:itc lhat unless lined OU~ anai)'1CS to be included wilh Strontium-89,90 ·- Tolal Sr 

~ / 1,,,, , I,_ , JI analysis frnc1ion. 
µ...!:!~.}'d.~~'...L...!.14-.l.!:;t,!(Gl~_.S;;;;-~-i:=t..:-:....:0:.!:,l'_ne,_-+•/~Lra,· i;'-~ 1',li1.1,fac.,//Nt~A~,£c ... ·>.1~'7:.C.n1~/.(::.l-t,/f~'j,,,, ✓ ,.__£_/f't:!.../,'l:::,5~ ·- Tiiesc marks indicate !hat !his is a non-an:,.Jysis used lo properly fomlal coc ronn 
Relinqui.fied By/Removed From (II- 1 Da1e/Timc Rec-;;ived Uy1S1orcd In ' Dale/Time Con1aet Joan Kessner for any questions. 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABO RA TORY Received By 

SECTION 

FlNAL SAMPLE Disposal Melhod 
-WSPOSITION 
'. 

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

Dale/Time 

Date/Time 

Date/Time 

Dale/Time 

Re~ived By/Stored In 

Received By/Stored In Da1e/Time 

Received By/S1ored In Date/Time 

Received By/Stored In Date/Time 

Tille 

(I) Paniele Size (Dry Sieve)• D422; Moisture Coruent - D2216; TOC - 9060; pll (Soil) • 9045; 
Nitrogen by Kjcklahl · 351.2; Arnmonia - 350.3; IC Anions - 300.0; Pen:en1 Solids 

Date/Time 

Disposed By Datcffimc 

Matrix"' 

s.s.;1 
SEsScdi~I 
SO--.SoUd. 
SI.Sludge 
W : W,1.cr 

0-0il 
Az Air 
OS=ONmSahdl 
OLcDrumUquidt 
T: Ti,m.1e 
WlsWipe 
L=Uquid 
Va Vqttllion 
X:01hcr 



• CH2MHILL ·• ;Analytical Services Sample Receipt Record 

Batch Number: I f= / 3:6 S Date received:!..., >a...-_°J.._-...;;oc.,,s .... a.___ ____ __. 

Client/Project I [;.LR. ~ f"l~'C \½ '.?z, 
VERIFICATION OF SAMPLE CONDITIONS (verify all items)• HD== Client Hand delivered Samples 

Observation YES NO 
Radiological Screening for AFCEE ~ 

Were custody seals intact and on the outside of the cooler? HD 
If yes, Where? Front Rear Lt Side Rt Side 

Type of packing material: Ice Blue Ice Bubble wrap Ho 
Was the Chain of Custody inside the cooler? 1-+n 
Was the Chain of Custody properly filled out? v 
Were the sample containers in good condition? y 
Containers supplied by ASL? )(' 

Any sample with < 1/2 holding time remaining? If so contact LPM >( 

Was there ice in the cooler? Enter temp. ~,. --, . C :,('. 

All voes free of air bubbles? f,..tf'. 

VERIFICATION OF SAMPLE PRESERVATION 
Olher (specify) 

~ Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH 
No pH <2 <2 pH <2 pH >12 <2 <2 I 

1 "---.-/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 -
20 
21 
22 
23 
24 
25 
26 
27 

LOGIN AND pH VERIFICATIONS PERFORMED BY 

4).:./ J/,,Ji.,,,__pl, )--j-or,, / "' /'" 
Datetnrne Daletnrne 

Rev 11 /05/2003-recptrcd.x/s 
-74 -



VersionCo, LabName SDG FieldlD NativelD QAQCTyp, LRType Matrix LabSampl! AnalysisM, Extractionf SampleDa Sample Tin ReceiveDa Extrac!Dat, ExtractTim AnalysisD, Analysis Ti, PercentSo LabLotCtl~ CAS ParamlD Analyte Result 
4.00EPAC CHMC F1705 J11 KC5 J11 KC5 N SOIL F170501 ASTM E77 NONE 5/9/2006 14:00 5/9/2006 6/6/2006 16:18 99.35 TOC TOC Total Orga 3400 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 E350.3 METHOD 5/9/2006 14:00 5/9/2006 5/24/2006 11 :08 5/24/2006 11 :08 99.35 SB1-0524 7664-41-7 NH3N Ammonia-I 1.28 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 E351.4 METHOD 5/9/2006 14:00 5/9/2006 5/22/2006 20: 11 5/22/2006 20:11 99.35 SB1 -0522 7727-37-9 KN Total Kjeld 415 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 E300.0A METHOD 5/9/2006 14:00 5/9/2006 5/31/2006 12:17 5/31/2006 12:17 99.35 SB1 -0530 16887-00-1 CL Chloride 0.395 
4.00EPAC CHMC F1705 J11 KC5 J11 KC5 N SOIL F170501 E300.0A METHOD 5/9/2006 14:00 5/9/2006 5/31/2006 12:17 5/31/2006 12:17 99 .35 SB1-0530 16984-48-1 F Fluoride 0.391 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 E300.0A METHOD 5/9/2006 14:00 5/9/2006 5/31/2006 12:17 5/31/2006 12:17 99 .35 SB1-0530 14797-55-1 N03N Nitrate-N 0.0771 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 E300.0A METHOD 5/9/2006 14:00 5/9/2006 5/31/2006 12:17 5/31/2006 12:17 99 .35 SB1-0530 14797-65-1 NO2N Nitrite-N 0.484 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 E300.0A METHOD 5/9/2006 14:00 5/9/2006 5/31/2006 12:17 5/31/2006 12:17 99 .35 SB1-0530 14808-79-1 SO4 Sulfate 2.2 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 ASTM 022 NONE 5/9/2006 14:00 5/9/2006 5/19/2006 16:30 99.35 MOISTURI MOIST Moisture 0.655 
4.00EPAC CHMC F1705 J11 KC5 J11KC5 N SOIL F170501 SW9045C METHOD 5/9/2006 14:00 5/9/2006 5/12/2006 15:56 5/12/2006 15:56 99.35 SB1-0512 pH PH pH 7.45 
4.00EPAC CHMC F1705 BS1S0522 BS1S.Q522 BS SOIL BS1 S0522 E351.4 METHOD 5/22/2006 19:4 7 5/22/2006 19:47 100 SB1-0522 7727-37-9 KN Total Kjeld 1440 
4.00EPAC CHMC F1705 BS1 S0524 BS1 S0524 BS SOIL BS1 S0524 E350.3 METHOD 5/24/2006· 9:55 5/24/2006 9:55 100 SB1-0524 7664-41-7 NH3N Ammonia-I 20 .7 
4.00EPAC CHMC F1705 BS1S0530 BS1S0530 BS SOIL BS1 S0530 E300.0A METHOD 5/30/2006 17:4 7 5/30/2006 17:47 100 SB 1-0530 16887-00-1 CL Chloride 25 
4.00EPAC CHMC F1705 BS1S0530 BS1S0530 BS SOIL BS1 S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16984-48-1 F Fluoride 24.4 
4.00EPAC CHMC F1705 BS1S0530 BS1S0530 BS SOIL BS1 S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1 -0530 14808-79-1 SO4 Sulfate 26 .6 
4.00EPAC CHMC F1705 BS1S0606 BS1S0606 BS SOIL BS1 S0606 ASTM E77 NONE 6/6/2006 11 :20 100 TOC TOC Total Orga 9530 
4.00EPAC CHMC F1705 BS2S0530 BS2S0530 BS SOIL BS2S0530 E300.0A METHOD 5/30/2006 18:57 5/30/2006 18:57 100 SB1-0530 14797-65-1 N02N Nitrite-N 5.63 
4.00EPAC CHMC F1705 BS3S0530 BS3S0530 BS SOIL BS3S0530 E300.0A METHOD 5/30/2006 20:08 5/30/2006 20:08 100 SB1-0530 14797-55-1 N03N Nitrate-N 38 
4.00EPAC CHMC F1705 SB1-0522 SB1 -0522 LB SOIL SB1-0522 E351 .4 METHOD 5/22/2006 19:50 5/22/2006 19:50 100 SB1 -0522 7727-37-9 KN Total Kjeld 77 .3 
4.00EPAC CHMC F1705 SB1 -0524 SB1-0524 LB SOIL SB1-0524 E350.3 METHOD 5/24/2006 10:21 5/24/2006 10:21 100 SB1 -0524 7664-41-7 NH3N Ammonia-I 2 
4.00EPAC CHMC F1705 SB1-0530 SB1 -0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 16887-00-1 CL Chloride 0.5 
4.00EPAC CHMC F1705 SB1-0530 SB1 -0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 16984-48-lF Fluoride 0.5 
4.00EPAC CHMC F1705 SB1-0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1 -0530 14797-55-1 NO3N Nitrate-N 0.5 
4.00EPAC CHMC F1705 SB1-0530 SB1-0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 14797-65-1 NO2N Nitrite-N 0.5 
4.00EPAC CHMC F1705 SB1-0530 SB1 -0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1 -0530 14808-79-1 S04 Sulfate 0.5 
4.00EPAC CHMC F1705 SB1 -0606 SB1-0606 LB SOIL SB1-0606 ASTM E77 NONE 6/6/2006 11 :29 100 TOC TOC Total Orga 100 

.,, 



ExpectedV Units Dilution MDL RL LabQualifiE Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjus, RLAdjuste, SampleDe LeachMett LeachDate LeachTime Leachlot Analysislo CalReflD 
MG/KG 1 105 300 N D 105 300 J11 KC5 NONE SB1-0606 101405S1 
MG/KG 0.891 3.34 B N D J 0.9 3.37 J11KC5 NONE 052406NH 052406NH3 
MG/KG 59.2 217 N D 59 .8 219 J11KC5 NONE 052206KN 052206TKN 
MG/KG 0.0581 0.479 B N D J 0.0587 0.484 J11 KC5 NONE 053006Q3 300A-013006 
MG/KG 0.052 0.479 B N D J 0.0525 0.484 J11 KC5 NONE 053006Q3 300A-013006 
MG/KG 0.045 0.479 B N D J 0.0454 0.484 J11 KC5 NONE 05300603 300A-013006 
MG/KG 0.043 0.479 U N D u 0.0434 0.484 J11 KC5 NONE 053006Q3 300A-013006 
MG/KG 0.0772 0.479 N D 0.078 0.484 J11 KC5 NONE 053006Q3 300A-013006 
PERCENT 0 0 N D 0 0 J11KC5 NONE 051906MC NONE 
PH UNITS 0 0 N D 0 0 J11KC5 NONE 051206PH NONE 

1420 MG/KG 27 .3 100 N 102 75 125 D 27.3 100 NONE 052206KN 052206TKN 
20 MG/KG 0.534 ' 2 N 103 75 125 D 0.534 2 NONE 052406NH 052406NH3 
25 MG/KG 0.0607 0:'5 N 99.9 90 110 D 0.0607 0.5 NONE 053006Q3 300A-013006 
25 MG/KG 0.0543 0.5 N 97.6 90 110 D 0.0543 0.5 NONE 053006Q3 300A-013006 
25 MG/KG 0.0806 0.5 N 106 90 110 D = 0.0806 0.5 NONE 053006Q3 300A-013006 

8840 MG/KG 58 .1 166 N 108 75 125 D 58 .1 166 NONE SB1-0606 101405S1 
5.65 MG/KG 0.0449 0.5 N 99 .6 90 110 D 0.0449 0.5 NONE 053006Q3 300A-013006 

36 MG/KG 0.0469 0.5 N 106 90 110 D 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 27.3 100 B N D J 27.3 100 NONE 052206KN 052206TKN 
0 MG/KG 0.534 2 U N D u 0.534 2 NONE 052406NH 052406NH3 
0 MG/KG 0.0607 0.5 U N D u 0.0607 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0543 0.5 U N D u 0.0543 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0469 0.5 U N D u 0.0469 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0449 0.5 U N D u 0.0449 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 0.0806 0.5 U N D u 0.0806 0.5 NONE 053006Q3 300A-013006 
0 MG/KG 35 100 U N D u 35 100 NONE SB1-0606 101405S1 ,. 




