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INTRODUCTION 

CH2M HilL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa 
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure 
Hanford, Richland, Washington. The tests were conducted from June 7 through July 5, 2006. 

l\IBTHODS AND MATERIALS 

TEST l\IBTHODS 

The chronic test methods were perlormed according to: Standard Guide for Conducting 
Terrestrial Plant Toxicity Tests, AS1M E 1963-02 (2002). 

TEST ORGANISMS 

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

CONTROL SOIL 

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70 
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate 
(0.4 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5. 

HYDRATION WATER 

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

TEST CONCENTRATIONS 

The concentration tested in the bluegrass tests was 100 percent test sample with control soil 
alone for the control. For the bluegrass tests, 50 seeds per concentration were used with five 
repl1cate test chambers per concentration and 10 seeds planted per chamber. ·Following 
germination, test chambers were thinned as needed to a maximum five seedlings per 
replicate. 
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SAMPLE COLLECTION 

The soil samples were collected from May 16 through June 5, 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 

JllKI0 05/16/2006 BORROW PIT 18 BG1607-0l F1779 
JllK04 05/17/2006 BORROW PIT 14 BG1607-02 F1788 

.JllK97 05/17/2006 McGEE RANCH BG1607-03 F1793 
JllJT6 05/22/2006 1607-42 BG1607-04 F1816 
J11JV2 05/22/2006 116-N-3 BG1607-05 F1886 
JllK22 05/23/2006 600-23 BG1607-06 F1827 
J11JH7 05/29/2006 UPPER RIP ARIAN #11 BG1607-07 F1852 
Jl1K16 05/29/2006 BORROW PIT 24 BG1607-08 !<1853 
JllK79 05/30/2006 VERNITA UPRIVER ON sourn BG1607-09 F1859 

SIDE 
JllJY8 05/30/2006 BORROWPIT9 BG1607-10 F1863 
Jl-IJXO 06/05/2006 300-44/618-4 BG1607-11 F1901 

-4-



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 
21. 

Observations of the shoot appearance were recorded 7 days after post germination (day 21 
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. 

SoilpH 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 28 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 germination divided by 5) 

• Average Above Ground Shoot Mass (Wet) 

.(Calculated as the total wet weight of the shoots divided by the number of 
seedlings 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 Jl lKl O indicated a statisticalJy significant reduction in average stem 
height, average root length, average above ground shoot mass (wet), average above ground 
shoot mass (dry), and . average total mass (shoots + roots, dry) when compared to the 
laboratory control. 

The results for sample Jl 1K04 indicated a statisticalJy significant reduction in average root 
length, average above ground shoot mass (dry), average root mass (dry), and average total 
mass (shoots+ roots, dry) when compared to the laboratory control. 

The results for sample Jl 1K97 indicated a statistically significant reduction in germination, 
average stem height, average root length, average above ground shoot mass (wet), average 
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average 
total mass (shoots+ roots, wet), and average total mass (shoots+ roots, dry) when compared 
to the laboratory control. 

The results for sample Jl 1JT6 indicated a statistically significant reduction in germination, 
average stem height, average root length, average above ground shoot mass (wet), average 
above ground shoot mas·s (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 J1 IJV2 indicated a statistically significant reduction in germination, 
average root length, average above ground shoot mass (wet), average above ground shoot 
mass (dry), average root mass (dry), and average total mass (shoots + roots, dry) when 
compared to the laboratory control. 

The results for sample JllK22 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 compared to the laboratory control. 

Note: One seedling was lost during the test termination of the JllK22 sample. Five seeds 
had germinated in replicate B, but only 4 were available for the average root length, average 
above ground shoot mass (wet), average above ground shoot mass (dry), average root mass 
(wet), average root mass (dry), average total mass (shoots + roots, wet), and average total 
mass (shoots+ roots, dry) endpoints. The number of germinated plants was reduced to 4 for 
these endpoints during the statistical analysis. 
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-------------- - --- - - - - - - - - - - -

The results for sample Jl 1JH7 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 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 Jl 1Kl6 indicated a statistically significant reduction in germination, 
average stem height, average root length, average above ground shoot mass (wet), average 
above ground shoot mass (dry), average root mass (wet), average root mass (dry), average 
total mass (shoots + roots, wet), and average total mass (shoots + roots, dry) when compared 
to the laboratory control. · 

The results for sample Jl 1K79 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 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 Jl 1JY8 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 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 Jl lJXO indicated a statistically significant reduction in average root 
length, average above ground shoot mass (wet), average above ground shoot mass (dry), 
average root mass (dry), average total mass (shoots + roots, wet), and average total mass 
(shoots + roots, dry) when compared to the laboratory control. 
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Table 2: BlutQrtH Chronic THI Ruulll tor WHhlngton Closutt Hanlotd 
E, alllllUellly tlonlf\:aril dl((etera from llb co"ltol byo .. of Equ• Varia.ra I ~Sarnpf• Test 

NI ltldlc:.IIH a non , 1. n.i1ca11y a)gnlncani ,..,,c '. lndk:atN tlall.1Uearv -~ ., lfpt,• CP)"' 0.05; -, lnAcalll "° lilatlaltc:M lffr pirlcnned'. ,._ ·-9uagrau l!lonfocarlly S/o...W-""""Y ~ - s~,, - SIOni/lconly 

lob IO: 
1• d~ ,111.,.,. ......... - .. _... dlllennl °""'"" dlf_, Ground clifftnnl Avwwige Root 

SMrtpfo M.rmb«: G.-mlnalk>n mmpa,wd lo A..,_ com,-wdro AvwegeFbol ....,,....,. ShoolMus coniJWl,dlo si- ..... cemp,lndlo Mau 
El'ldpol,.. LIi> C<>rllol? S llffl HelgM l.tl>C<>nU-ol? t..en;tn l.tl>C<>-7 (W•II IAIIConlrol? (Cry) Lob C<>nlrol? (Wtl) 

,,., 
"""'' Imm\ 

,_, •m•• ,_, 
TNII lnlllatld en Jon. 7 2006 

Laboratory Control 96 - 77.8 - 103.0 - 24.4 - 4.41 - 18.7 
BG1607-01 J11K10 96 ns 65,8 Es 66.6 Es 16.5 Es 2.70 E' 16.1 

BG1 v07-02 J11K04 92 ns 68.6 ns 72.4 Es 19.3 ns 3.01 E' 22.0 
BG1607--03 J11K97 60 es 42,0 Es . 41 ,2 Es 9.4 Es 1.49 Es 5.4 

BG1607--04 J11JT6 78 Es 54.5 Es 41.4 Es 10.8 Es 1.50 E' 10.7 

BG1607--05 J11JV2 44 E5 71.2 ns 47.7 es 16.9 es 2.24 es 17.7 

BG1607-06 J11K22 100 ns 59.1 Es 48.6 Es 11.7 Es 1.53 Es 10.9 

BG1607-07 J11JH7 96 ns 55.8 es 51.2 Es 14.4 es 1.75 Es 12.4 

BG1607•08 J11 K16 80 e' 61 .8 es 51.5 Es 15.6 Ea 2.29 Es 9.5 

BG1607-09 J11K79 88 ns 61 .3 Es 54 .7 es 14.0 Es 1.92 Es 11.7 

BG1807-10 J11JY8 80 ns 63.1 es 73.0 es 13.8 Es 2.34 Es 10.0 

BG1607-11 J11JXO 92 ns 70.0 ns 70.7 Es 16.4 Es 2.58 Es 15.0 

.vorooo ... _.. . 
SlgrMlcorAly SlgnlfbnUy Tol• Mua Signlf\c.anly Tolal Mast Slgnlflcr,lly 

dlffenint Awra;o Root dill ..... (~•· 4ifftr1t1I {Shooll • .. , ..... 
comp .... 10 ...... compared lo Roa11) aimparnd lo R.oott) mm,--,1, 
Ltb C<>nwl? (llryl LAb Conll'OI? (Wotl LabConltd1 (Oryl IAIIC<>nlto!? 

,_, ,_, ,_, 

- 1.09 - 43.1 - 5.50 -
ns 0,94 ns 32.6 ns 3.63 Es 
ns 0 ,83 Es 41 .4 ns 3.84 Es. 
es 0.3B Es 14.8 Es 1.87 es 
Ea 0.53 Es 21 .5 E5 2.03 Es 

ns 0.47 Es 34.6 ns 2.71 Es 
Es 0.84 ns 22.5 es 2.37 El 
Es 0.45 Es 26.8 Es 2.21 Es 
Es 0.50 Es 25.0 es 2.78 E' 
es 0.73 Es 25.8· Es 2.65 Es 
es 0.57 es 23.8 Es 2.91 es 
es 0.84 es 31 .4 Es 3.42 es 



CERTIFICATION STA TE:MENT 

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

designee, as verified by the fo?l?'-: -:;;-,g-""C.<.~--'4 
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APPENDIXA 
RAW DATA SHEETS 
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BLUE.GRASS GROWTH TEST 

Test SLltl Da!a: June 7. 2006 Ck ot Wa5hlr!llon Clolu"' Hanford PIOject 

Day o',~_ Day 12...N.L Day14~ Day18~ Day19 Oay21~ Day23~ Day~~ 

Sample 1D: lab Control (70% 70 grade silica sand, 20% clay, 10% peal) 

# seeds germinated 

COHC. 

!. --2.• 
~~l't-c<!> Emergeze l,- t~ 1,.-:}o '•l) 2C. 7-DAYS POST- 14-0AVS POST-

REPLICATe 12 days 14 days 18 days 19 days 21 day., 23days ~£GENCE EMERGENCE 

aller • ~her afle, after alter oiler 
( days altar (~day.,aflw 

ptandog p(anUng planting p(anti"(I p(and"fl planllog LI pJanWng) p(anUng) 

A 

Control B 

C 

-' f-----"o'-----t~~-+-.,,....-+~--+-- - -+---+--><,,--1--,,-><-....;_..,.__--t_......,.'--__ -l 

E 

14-0ays Posl-Ell'll<lllnc.: Desa11,e s-t oppe-. 

RepkaloB 

(llj Vl, I me..l. G, 1 ljt11 (n 

Repllcala C 

Re~D 

Ropllcala E l/ ,, &, l / ("'.1-(d fu 
Measut9 Shool t-lefght 

\ndlY\dua\ height ol uc;h seeding 

(al>o"<e gmund) 

Moasu,e ShoOI Weight 

Tola\ mas, of all seoologs 

(lboYO ground) 

Repllc:aleA 

R•plcateB 

Repf,cela C 

R•plicale 0 

Replcate E 

Maasu19 Rool Lengt,; 

lndivtdual length of tha tonges1 n,o \ 

fn,m each seeding 

Measun, Root Weight 

Total mass ol all n,ots liom all seedling, 

Comments: 

INITIAL 
(0 planllng) 

pH 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

13 7 ..... 
mm 



BLUEGRASS GROWTH TEST 

Client Washlnglon Closul9 Hanford P,ujoct T•JStart D118: June 7, 2006 

l•IJ!!5. N 
DayO-CJ.!2_ Day 12-1_ Day21.../!1::1:_ 0.,23--@2_ Day __ _ 

Bioassay Lab ID: BG rbo,,(;>{ Sample No: ""Jllc<. 10 

# seeds germinated pH 

Emergence 
7-0AYS POST- 14-0AYS POST• 

CONC. REPLICATE 12days 14days 16 days 19days 21 days 23days · ~GENCE ~GENCE 
days ane, ( daysafl0t INITlAL Oller - - aller aflOt - ZI planting) plaiting) (Cl planling) planling plani ng planting planting planllng plaiti ng 

A '-l y Ll Lf 4 L/ L/ 
Control B V, {,, \J} (11 s fn-") 5" s-

C -, --J 7 '1-" Co 7~5 $" 8.8 
D -~ 5 s 5 !:" s- s 
E !.f ~ {,, Ct:, ~ (,,,-7~ s-

14-0•'1• PCll5t<rrwrgenca: Dcaafba lhoot appea,ance; 

Rep1ca1eA / I b 6 , ( ,, 6, r.J/, » s hcot J z oe-J. Cn 
Rap1cateB :J /j 0-, . /t11~ d Gt /med G. ,,1/I p. 3k1to+-
Rep11c:a1oc ,:? ,, G,,, 3 me-al. ~ 
Ropllc:a\o D '2. ] 'j G-. , 2- tn~ J. 6, ,• / S ,n, B 
Repllca leE 2 P?:}<>d fu w/1 @r\\.,,,b • r-----~-------r------.,.....-----~-------. 

Meaoun, Shoot Height 

lndMdual heigh I ol Ol)c}, .-n,,g 

(above gn,und) 

Me-Shoo! Weight 

Total mass of all seati ngs 

(-•eg,ound) 

Deocribe ""'' oppea,anca: 

RepllcalaA 

RepUcala B 

ReplcaleC 

Replicate D 

R9f)lca1e E 

Measure Root Length: 

lndlvldual longlh of the Jonges\ IOOI 

rrom uch seedi ng 

Measure Rool Weight 

Tola!,..... of all rools fn,m 811 s-llngs 

Commanb: 

51h Seed! 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

FINAL 
(Cl 1, dayoPosl· 

EIM'IJ.,,..) 

·7.,7 

------------------------------'-_._3-



CETIS Test Summary 
I Plant Bloassay - Chronic 

Test No: 15-2916-1027 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: 05 Jul-06 DIIWater: 

Setup Date: 07 Jun-06 12:00 AM Brine: 

Sample No: 05-2474-4754 Code: 

Sample Date: 16 May--06 04:00 PM Material: 

Receive Date: Source: 

Sample Age: 21d Bh Station: 

Comments: J11K10 

Comparison Summary 

Analysis Endpoint NOEL 

09-7274-7276 % Germination 100 

17-8375-3931 Average Height (mm} <100 

09-4434-8220 Average Length (mm} < 100 

12-2358-3328 Average AG Wt (Wet, mg} < 100 

05-1082--0854 Average AG Wt (Dry, mg} < 100 

17-8788-1143 Average Root Wt. (Wet, mg 100 

12-4126-4935 Average Root Wt. (Dry, mg) 100 

04-8138-0981 Average Total Wt (Wet, mg 100 

16-0918-3359 Average Total Wt (Dry, mg} < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002} 

B1607-01 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 
100 NIA 
100 NIA 
100 NIA 

100 NIA 
> 100 NIA 
> 100 NIA 

> 100 N/A 

100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:09 PM 

14--0075-2468/B160701 psc Test Link: 

CH2MHIII I 
Duration: 28d Oh 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
11 .51% Wilcoxon Rank Sum Two-Sample 

13.73% Equal Variance t Two-Sample 

21 .91% Equal Variance t Two-Sample 

32.14% Equal Variance t Two-Sample 

30.76% Equal Variance t Two-Sample 

33.42% Equal Variance t Two-Sample 

26.35% Equal Variance t Two-Sample 

31.81% Equal Variance t Two-Sample 

29.18% Equal Variance t Two-Sample 

Analyst: 1,,-, -14-
Approval:. __ _ 



CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.96000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 65.84 54.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 66.640 49 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382. 17.277 

100 5 16.490 11 .018 

Average AG Wt (Dry, mg) Summary 

Conc-'/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.69700 1.67000 

Average Root Wl (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 16.081 7.6540 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.93560 0.55000 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 32.571 , 19·_068 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soif/S 5 5.49930 3.98799 

100 5 3.63260 2.38801 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

1.00000 0.04000 

Maximum SE 
86.400 3.8028 

76.6 4.3079 

Maximum SE 

126.6 7.5491 

99.800 9.4941 

Maximum SE 

32.776 3.2300 
25.756 2.7075 

Maximum SE 

6.08000 0.61779 

3.39399 0.38710 

Maximum SE 

24.360 2.2326 

22.654 2.5066 

Maximum SE 

1.33799 0.09073 

1.19998 0.12537 

Maximum SE 

57.136 5.3683 

48.41 5.0452 

Maximum SE 
7.29800 0.69936 

4.49399 0.50541 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.08944 9.32% 

SD CV 

8.5034 10.92% 

9.6327 14.63% 

SD CV 

16.880 16.40% 

21.229 31.86% 

SD CV 

7.2226 29.62% 

6.0541 36.71% 

so · CV 

1.38143 31 .35% 

0.86559 32.09% 

so CV 

4.9922 26.73% 

5.6049 34.86% 

SD CV 

0.20288 18.58% 

0.28033 29.96% 

SD CV 

12.004 27.88% 

11.281 34.64% 

SD CV 
1.56382 28.44% 

1.13012 31 .11% 

Analyst: [b--
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CETIS Test Summary 
•;., Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 1.00000 1.00000 

100 0.80000· 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 66.8000 76.6 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 99.8000 50.4000 

Average AG Wt (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artifici~I SoiVS 17.97 32.7760 

100 15.68 25.756 

Average AG Wt (Dry, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soll/S 3.11399 5.69800 

100 3.21500 3.39399 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SolVS 14.658 24.3600 

100 16.935 22.654 

Average Root Wt. (Dry, mg) Detail 

Conc-o/a Control Type Rep1 Rep2 

0 Artificial SoiVS 0.87400 1.33799 

100 1.19998 1.07000 

Average Total Wt (Wet, mg) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial SoiVS 32.626 57.1360 

100 32.615 48.41 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 3.98799 7.03599 

100 4.41498 4.46399 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 
69 

73.6 

Rep3 

88.8000 

75 

Rep3 
17.2775 

18,584 

Rep3 

3.34750 

3.36799 

Rep3 
12.3550 

18.84 

Rep3 

0.89502 

1.12600 

Rep3 
29.6325 

37.424 

Rep3 
4.24252 

4.49399 

Rep4 Rep5 
1.00000 1.00000 

1.00000 . 1.00000 

Rep4 Rep5 
86.2 76 

57.6 54.6 

Rep4 Rep5 
126.6 102 

59 49 

Rep4 Rep5 

31.0360 22.8520 

.11 .018 11.4140 

Rep4 Rep5 
6.08000 3.79600 

1.67000 1.83801 

Rep4 Rep5 
21.458 20.558 
14.32 7.65400 

Rep4 Rep5 
1.21799 1.13599 

0.73201 0.55000 

Rep4 Rep5 
52.494 43.41 

25.338 19.0660 

Rep4 Rep5 
7.29600 4.93198 

2.40200 2.38801 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 
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CETIS Analysis Detail 
r Plant Bioassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons · 

Control vs Conc-'Yo Statistic Critical 

Artificial Soil/Sedl 100 27.5 

~OVA Table 

Source Sum of Squares Mean Square DF 
Between 0 0 1 

Error 0.0907326 0.011342 8 

Total 0.09073264 0.0113416 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Disbibulion Shapiro-Wilk W 0.50927 

Sample Link Control Link 
14-0075-2466 14-0075-2468 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:09 PM 

09-7274-7276/B160701psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 11 .51% 

Decision(0.05) 

Non-Significant Effect 

Decision(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 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 

100 5 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 
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CETIS Analysis Detail 
j Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Height(mm) Comparison 

Method All H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 2.08833 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 360 360 1 

Error 660.384 82.548 8 

Total 1020.38403 442.54800 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.28323 

Distribution Shapiro-Wilk W 0.86502 

SampleUnk Control Link 
14-0075-2468 14-007 5-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0351 10.6854 

F Statistic P-Value 
4.36 0.07020 

Critical P-Value 

23.15450 0.81488 

0.08742 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2of 9 

19 Jul-06 2:09 PM 

17-8375-3931/B160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1, 1.2 · 

Toxic Units ChV PMSD 

N/A 13.73% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 65.84 54.6 76.6 9.6327 
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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 !Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.99433 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 3297.656 3297.856 1 

Error 2942.544 367.818 8 

Tolal 6240.40015 3665.674 9 

ANOVA Assumplions 

Attribute Test Statistic 

Variances Variance Ratio F 1.58165 

Dlslrlbulion Shapiro-Wilk W 0.88536 

Sample Link Control Link 

14-0075-2466 14-0075-2466 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0086 22.5556 

F Statistic P-Value 

8.97 0.01722 

Critical P•Value 

23.15450 0.66777 

0.15028 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:09 PM 

09-4434-6220/B 160701 psc 

CH2M HIii I 
Version 

18 Jul-0610:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 21 .91% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect . 

Decision(0.01) 

Equal Variances 

Nom1al Distribution 

Data-Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 66.640 49 99.8 21 .229 
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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 YS Cone-% Statistic · Critical 

Artificial Soil/Sedi 100 1.87248 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 155.7055 155.7055 1 
Error 355.2716 44.40895 8 

Total 510.977097 ·200.1 1447 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42328 

Distribution Shapiro-Wilk W 0.88894 

Sample Link Control Link 

14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0490 7.83741 

F Statistic P-Value 

3.51 0.09803 

Critical P-Value 

23.15450 0.74066 

0.16496 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:09 PM 

12-235S-3328/B160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 32.14% 

Decision(0.05)" 
Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decision(0.01) 

Equal Variances 

NOl11lal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SolVS 5 24.382 17.278 32.776 7.2226 

100 5 16.490 11.018 25.756 6.0541 

Graphics 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG 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/Sedi 100 2.34565 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7.311106 7.311 106 1 

Error 10.63031 1.328788 8 

Total 17.94141 24 8.6398945 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.54704 

Distribution Shapiro-Wilk W 0.89098 

Sample link Control link 

14--0075-2468 14-0075-2468 

Zeta NOEL LOEL 

<100 100 

P-Value MSC 

0.0235 1.35571 

F Statistic P-Value 

5.50 0.04700 

Critical P-Valµe 

23.1 5450 0.38726 

0.17392 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:09 PM 

05-1082-0854/8160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETiSv1.1.2 

Toxic Units ChV PMSD 

N/A 30.76% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DlsbibuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.69700 1.67000 3.39399 0.86559 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root WL (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 0,77374 1,85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 16.86363 16.86363 1 

Error 225.3494 28.16868 8 

Total 242.213041 45.032307 9 

AAOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.26053 

Distribution Shapiro-Wilk w 0.94704 

SampleUnk Control Link 
14--0075-2468 14-0075-2468 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.2307 6.24196 

F Statistic -P•Value 

0.60 0.46134 

Critical P-Value 

23.15450 0.82789 

0.63359 

Comparisons: 
Report Date: 

Analysis: 

Page 6 of 9 

19 Jul-06 2:09 PM 

17-8788-1143/B 160701 psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-06 10:48 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 33.42% 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 16.081 7.6540 22.654 5.6049 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wl (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone•"'• Statistic Critical 

Artlflclal Soil/Sedl 100 1.01191 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 0.0613091 0.061309 1 

Error 0.4789946 0.059874 8 

Total 0.54030378 0.1211835 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.90926 

Distribution Shapiro-Wilk W 0.89294 

Sample Link Control Link 

14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1706 0.28778 

F Statistic P-Value 

1.02 0.34120 

Critical P-Va lue 

23.15450 0.54645 

0.18295 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 2:09 PM 

12-4126-4935/B160701psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 26.35% 

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 Arti ficial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.93560 0.55000 1.19998 0.280_;3_3_ 
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CETIS Analysis Detail 
r Plant Bioassay- Chronic 

Endpoint Analysis Type 

Average Total 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/Sedi 100 1.4238 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 275.0535 275.0535 1 

Error 1085.454 135.6818 8 

Total 1360.50787 410.73532 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratlo F 1.13222 

Distribution Shapiro-Wilk W 0.92206 

Sample Link Control Link 
14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.0962 13.6993 

F Statistic P•Value 
2.03 0.19232 

Critical P-Value 

23.15450 0.90711 

0.37447 

Comparisons: 
Report Date: 

Analysis: 

Page Bof 9 
19 Jul-06 2:09 PM 

04-813~9811B160701psc 

CH2M Hill I 
Date Analyzed Version 
18 Jul-06 10:49 AM CETISv1.1 .2 

.Toxic Units .ChV PMSD 

1 NIA 31 .81% 

Decislori(0.05) 

Non-Significant Effect 

Decislon(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 Soi!IS 5 43.060 29.633 57.136 12.004 

100 5 32.571 19.068 48.41 11.281 
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CETIS Analysis Detail 
j Plant Bloassay - 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 SoiUSedi 100 2.16337 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 8.71 1427 8.71 1427 1 

Error 14.89081 1.861352 8 

Total 23.6022396 10.572778 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.91480 

Distribution Shapiro-Wilk W 0.85910 

Sample Link Control Link 

14-0075-2466 14-007 5-2466 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0312 1.60454 

F Statistic P-Value 

4.68 0.06246 

Critical_ P-Value 

23.1 5450 0.54469 

0.07446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page9 of 9 

19 Jul-06 2:09 PM 

16-0918-3359/B160701psc 

CH2M Hill I 
Version 

16 Jul-06 10:49 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.18% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Nomial Disb'!bulion 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.63260 2.38801 4.49399 1.13012 
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cnent Wasllrogllln Closure lienlon! Project TmtSlaltDala: Juno 7, 2006 

lnl~ l\.,..... 
DayO__!lU__ Day12J.:iU_ Day16_w.rr._ 

Bloassay Lab ID: BG f(.d1~o'2. Sample No: (fu~oc/ 
# seeds lj8ffflinated pH 

Em&fVOOC8 
7-0AYS POST- 14-0AYS POST-

CONC. REPl.tc:AlE 12 days 1• d")'S 18days 19 days 21 days 23 days ~RGENCE ~RGENCE F1NAl - after ane< •lie! anor - dlr)'S afl•r I days anor INITIAL (CD 1• days Post-
planting plaollng planlll1g planfng p- planUng 'V planting) planting) (CD planUng) Emol,aanc.) 
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CETIS Test Summary 
I Plant Bioassay • Chronic · 

Test No: 08-5786-2300 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-9112-3540 Code: 

Sample Date: 17 May-06 12:57 PM Material: 

Receive Date: Source: 

Sample Age: 20d 11h Station: 

Comments: J11K04 

Comparison Summary 

Analysis Endpoint NOEL 

06-7336-5700 % Germination 100 

19-0704-1634 Average Height (mm) 100 . 

14-9155-9465 Average Length (mm) < 100 

19-0385-9231 Average AG Wt (Wet. mg) 100 

07-4092-0913 Average AG Wt (Dry, mg) < 100 

07-0730-1229 Average Root Wt. (Wet, mg 100 

02-2704-3987 Average Root Wt. (Dry, mg) < 100 

03-4725-4822 Average Total Wt (Wet, mg 100 

14-3265-9601 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-02 

Soil 

Hanford 

LOEL ChV 

> 100 N/A 

> 100 N/A 

100 N/A 

> 100 NIA 

100 NIA 

> 100 NIA 

100 N/A 

> 100 NIA 

100 N/A 

CETISTM v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:08 PM 

03-0780-2116/B 160702psc Test Link: 

CH2M Hill I 
Duration: N/A 

Species: Poa sandbergil 

Source: 

Client: 

Project: 

PMSD Method 

16.82% Wilcoxon Rank Sum Two-Sample 

14.04% Equal Variance t Two-Sample 

20.82% Equal Variance t Two-Sample 

29.51% Equal Variance t Two-Sample 

31.10% Equal Variance t Two-Sample 

40.91% Equal Variance t Two-Sample 

23.50% Equal Variance t Two-Sample 

33.12% Equal Variance t Two-Sample 

29.09% Equal Variance t Two-Sample 

-27-
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CETIS Test Summary . 
¾ Germin'ation Summary 

Cone-¾ · Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.92000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 68.58 58.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificia I Soil/S 5 102.96 85.6 
100 5 72.440 43.200 

Average AG Wt (Wet, mg) Summary 

Conc-•J. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 
100 5 19.334 11 .832 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 3.01081 1.77200 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 18.678 12.355 

100 5 22.02 12.718 

Average Root Wt. (Dry, mg) Summary 

Conc-o/e Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.82893 0.54199 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 43.060 29.633 

100 5 41 .353 24.55 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 5.49930 3.98799 

100 5 3.83973 2.31399 

000--092-101-1 

M~imum SE 
1.00000 0.04000 
1.00000 0.08000 

Maximum SE 
86.400 . 3.8028 

85.300 4.4789 

Maximum SE 
126.6 7.5491 
91 8.7103 

Maximum SE 
32.776 3.2300 
24.800 2.1304 

Maximum SE 
6.08000 0.61779 
4.28003 0.40184 

Maximum SE 
24.360 2.2326 
31 .557 3.4499 

Maximum SE 
1.33799 0.09073 
1.11666 0.10405 

Maximum SE 
57.136 5.3683 
56.357 5.4767 

Maximum SE 
7.29800 0.69936 
5.39669 0.50084 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 
0.17889 19.44% 

SD CV 

8.5034 10.92% 
10.015 14.60% 

SD CV 
16.880 16.40% 
19.477 26.89% 

SD CV 

7.2226 29.62% 

4.7638 24.64% 

SD CV 
1.38143 31.35% 
0.89854 29.84% 

SD CV 

4.9922 26.73% 
7.7142 35.03% 

SD CV 

0.20288 18.58% 
0.23266 28.07% 

SD CV 

12.004 27.88% 
12.246 29.61% 

SD CV 
1.56382 28.44% 
1.11991 29.17% 

Analyst: &--

Page 2of 3 
19 Jul-06 2:08 PM 

03-0780-2116/8160702psc 

-
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CETIS Test Summary 
¾ Gennlnatlon Detail 

Cone-% ContrQI Type Rep 1 Rep2 

0 Artificial SoiVS 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 64.2 58.6 

Average Length (mm) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 67 43.2000 

Average AG Wt (Wet, mg) Detail 

Cone•¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 21.3580 11 .8320 

Average AG Wt (Dry, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 3.09600 1.77200 

Average Root Wt. (Wet, mg) Detail 

Conc-o/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 27.214 12.718 

Average Root Wt. (Dry, mg) Detail 

Cone-¾ Control Type Rep1 Rep2 

0 Artificial SoiVS 0.87400 1.33799 

100 0.87600 0.54199 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/$ 32.628 57.1360 

100 48.572 24.55 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.97200 2.31399 

000-092-101-1 

Rep3 

0.80000 

1.00000 

Rep 3 

69 

67.2 

Rep3 

88.8000 

71 .6 

Rep3 

17.2775 

18.8280 

Rep3 

3.34750 

2.76599 

Rep3 

12.3550 

16.236 

Rep 3 

0.89502 

0.65000 

Rep3 

29.6325 

35.064 

Rep3 
4,24252 

3.41599 

Rep4 Rep5 

1.00000 1.00000 

1.00000 0.60000 

Rep4 Rep5 

86.2 7B 

67.6 85.3000 

Rep4 Reps 

126.6 102 

89.4000 91 

Rep4 Reps 

31.0360 22.8520 

19.8500 24.8000 

Rep4 Rep S 
6.08000 3.79600 

3.14001 4.28003 

Rep4 Rep5 

21.458 20.55B 

22.374 31.5567 

Rep4 Rep5 

1.21799 1.13599 

0.95999 1.11666 

Rep4 RepS 

52.494 43.41 

42.224 56.3567 

Rep4 Rep5 

7.29800 4.93198 

4.10000 5.39669 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

- . 

Page 3 of 3 

19 Jul..Q6 2:0B PM 

03-07B0-2116/8160702psc 
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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 Conc-o/o Statistic Critical 

Artificial Soil/Sedl 100 27 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0048873 0.004887 1 

Error 0.2140623 0.026758 8 

Total 0.21894955 0.0316451 · 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.71853 

Distribution Shapiro-Wilk w 0.64384 

Sample Link Control Link 
03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 4 

F Statistic P-Value 

0.18 0.6B038 

Critical P-Value 

23.15450 0.23141 

0.00019 

Comparisons: 

Report Date: 
Analysis: 

Page 1 of 9 

19 Jul-06 2:08 PM 

06-7336-5700/8160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 16.82% 

Decision(0.05) 

Non-Significant Effect 

Decision(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 Soi l/S 5 0.96000 0.80000 1.00000 0.08944 . 5.60000 2.00000 6.50000 2.01246 

100 5 0.92000 0.60000 1.00000 0.17889 5.40000 1.00000 6.50000 2.45967 
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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 Un transformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 1.57603 1.85955 

AAOVATable 

Source Sum of Squares Mean Square OF 

Between 214.369 214.369 1 
Error 690.4402 86.30502 8 

Total 904.809219 300.67406 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.38715 

Distribution Shapiro-Wilk W 0.91786 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0768 10.9259 

F Statistic P-Value 
2.48 0.1 5367 

C.rltlcal P-Value 

23.15450 0.75886 

0.33946 

Comparisons: 

Report Date: 

Analysis : 

Page 2 of 9 

19 Jul-06 2:08 PM 

19-0704-1634/B160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2;08 PM CETISv1 . 1.2 

Toxic Units ChV PMSD 
1 NIA 14.04% 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Nom,al Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maxlmum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 68.58 58.6 85.3 10.015 
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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 Soil/Sedi 100 2.64782 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 2328.676 2328.676 1 
Error 2657.184 332.148 8 
Total 4985.85986 2660.8240 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.33129 

Distribution Shapiro-Wilk W 0.96293 

Sample Link Control Link 
03-0780-2116 03--0780-2116 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0147 21 .434 

F Statistic P-Value 
7.01 0.02935 

Critical P-Value 

23.15450 0.78828 

0.81870 

C_omparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jui-06 2:08 PM 

14-9155-9465/8160702psc 

.CH2M Hill I 
Version 

19 Jul--06 2:08 PM CETISv1.1 .2 

Toxic Units ChV PMSD 
N/A 20.82% 

Decislon(0.05) 

Significant Effect 

Declslon(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 Artlflcial Soll/S 5 102.96 85.6 126.6 16.880 

100 5 72.440 43.2 91 19.477 

Graphics 
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CETIS Analysis Detail 
I Plant B foassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample· C> "f. Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.30479 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 63.72332 63.72332 1 

Error 299.4398 37.42998 8 

Total 363.163174 101 .15331 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.29867 

Distribution Shapiro-Wilk W 0.92793 

Sample Link Control Link 

03-0780-21 16 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1141 7.1 9527 

F Statistic P-Value 
1.70 0.22825 

Critical P-Value 

23.15450 0.43997 

0.42789 

Comparisons: 

Report Date: 

Analysis: 

Page 4of 9 

19 Jul-06 2:08 PM 

19-0385-9231/8160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 29.51% 

Declsion(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decis ion(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 24.382 17.278 32.776 7.2226 

100 5 19.334 11.832 24.800 4.7638 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 
Average AG Wt (Ory, mg} Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C_>T Untransformed 

Group Comparisons 

Control vs Conc-o/a Statistic Critical 

Artificial Soil/Sedi 100 1.89461 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 4.874084 4.874084 1 
Error 10.86282 1.357852 8 

Total 15.7369003 6.2319356 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances \ Variance Ratio F 2.36366 

Distribution Shapiro-Wilk W 0.90600 

Sample Link Control Link 

03-0780-2116 03--0780-2116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0474 1.37045 

F Statistic P-Value 

3.59 0.09475 

Critical P-Value 

23.15450 0.42520 

0.25466 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul--06 2:08 PM 

07-4092-0913/B160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 31 .10% 

Decision(D.05} 

Significant Effect 

Decislon(D.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Oislnbulion 

-

Data Summary Origi nal Da~ Transformed Data 

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

0 Artificial Soil/$ 5 4.40710 3.11399 6.08000 1.38143 

100 5 3.01081 1.77200 4 .28003 0.89854 
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CETIS Analysis Detail 
I Plant B ioassay - 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 

Cont rol vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 -0.8133 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 27.92133 27.92133 1 

Error 337.7219 42.21 523 8 

Total 365.6431 92 70.136562 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38777 

Distribution Shapiro-Wilk W 0.96007 

Sample Link Control Link 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.7802 7.64138 

F Statistic P-Value 

0.66 0.43960 

Crltlcal P-Value 

23.15450 0.41991 

0.78669 

Comparisons: 

Report Date: 

Analysis: 

Page 6 of 9 

19 Jul-06 2:08 PM 

07-0730-1229/8160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 40.91% 

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 18.678 12.355 24.360 4.9922 

100 5 22.02 12.718 31.557 7.7142 
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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-% Statistic Crltical 

Artificial Soil/Sedl 100 1.90702 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.1732775 0.173278 1 

Error 0.381173 0.047647 8 
Total 0.55445053 0.2209241 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31512 

Distribution Shapiro-WIik W 0.91397 

Sample Link Control Link 
03--0780-2116 03-0780-2116 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0465 0.25672 

F Statistic P-Value 

3.64 0.09296 

Critical P-Value 

23.15450 0.79709 

0.30941 

Comparisons: 

Report Date: 
Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:08 PM 

02-2704-3987/B160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA . 23.50% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal DisbibuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.82893 0.54199 1.1 1666 0.23266 
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CETIS Analysis Detail 
I Plant Bioassay. Chroni c 

Endpoint Analysis Type 

Average Total 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/Sedi 100 0,22255 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 7.282578 7.282578 1 

Error 1176.257 147.0322 8 

Total 1183.53978 154.31473 9 

ANOVA Assumptions 

Attrtbute Test Statistic 

Variances Variance Ratio F 1.04076 . 

Distnbution Shapiro-Wilk W 0.93897 

Sample Link Control Link 
03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.4147 14.2608 

F Statistic P-Value 

0.05 0.82946 

Critical P-Value 

23.15450 0.97004 

0.54162 

Comparisons: 

Report Date: 

Analysis: 

Page 8 of 9 

1 g Jul-06 2:08 PM 

03-4 725-4822/B 160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:08 PM CETISv1 , 1.2 

Toxic Units ChV PMSD 

1 N/A 33.12% 

Decision{0.05) 

Non-Significant Effect 

Decision(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 Artlfidal Soil/$ 5 43.060 29.633 57.136 12.004 

100 5 41.353 24.55 56.357 12.246 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 
Average Total WI (Dry, 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 1.92927 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Belween 6.88537 6.88537 1 

Error 14.79891 1.849864 8 

Total 21 .6842828 8.7352339 9 

ANOVAAssumpllons 

Attribute Test Statistic 

variances Variance Ratio F 1.94988 

Distribution Shapiro-Wilk W 0.89498 

Sample Link Control Link 
03-0780-2116 03-0780-2116 

.Zeta NOEL LOEL 
<1 00 100 

P-Value MSD 
0.0449 1.59959 

F Statistic P-Value 
3.72 0.08982 

Critical P-Value 

23.15450 0.53369 

0.19282 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:08 PM 

14-3265-9601/B 160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 29.09% 

Decision(0.05) 
Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.83973 2.31399 5.39669 1.11991 

Graphics 

1.0- 2.0: I 
I • Q 

E 
0.9- 1.5 

I 
I • • 

i:? 0.8 I 

l! 1.0-
I 

e I .., 0.7 Ii I 

~ o.s I 

19 0.6 I 

!g I • ·o ... 0.5 o.o 
___ _ .,. ___ __ ___ 

-- ------- -----
II C 

:::t I Q - ., 
G 0.4 -0.S I 

~ 0.3 I 

-1.0-
I 
I 

0.2 • I 

-1.~ • • I 
0.1 I 

I 

o.o -2._ 
0 100 -2.0 ·1.5 -1.0 -0.S o.o 0,5 1.0 1.S 2.0 

Cone-% Ranklts 

-38 -
000-092-101-1 CETIS™ v1.1.2revl Analyst: b-- Approval: ___ _ 



BLUEGRASS GR 

Client Washlnl)lofl Closute Hanlon! Project Test Start Delo; Juno 7. 2ooe 

DayOln~- Day12 ___N::r_ Day14 ~ Oay 16~ Oay19-®- Day21 ~ Day2~ cay't. l ~ 
Bioassay Lab ID: BG (1,oJ-03 Sample No: crui<. "1 7 

# seeds geminaled 

Emefllence 
7-DAYS POST• 14--DAYS POST-

CDNC. REPLICATE i2dll'/9 14 days 16 days t9 days 21 d...,. 23days ~GENCE EMERGE~E 

aner eller •ftar afwr .n.c ana- days llllar ('Z!l_days""8r INITIAL 

planllng pl~lng plandng plandng planting planllng 't.l plandng) planting) (@ plenllng) 

A e, ·1 2- ~ "J.... <.. :3 
Control e ' \ 1.-j 

"" 
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E I'} 0 \ I I \ I 

7.C,r,s Post-Cfflit,genc:.: Select•ely Hn dc>M> lo 5 S-llngs p...,e lhe 5 lallml •-llngsi Describe 1'-t eppooranat: 

Replk:alo A 

Repllc:ole B 

Repllcato C 

ReplcaleD 

Replltalo E 

e. J 

pH 

FINAL 
(@ 14 days Post, 

EmetQe<,ce) 

-3.1 

Appea,ance Coda: Good (G) = deep- CDbr"'41h no t>n,,,n, e_,,, (BJ • b_, a,lof nolod, I Lg• t of locv• plants (lolat, 6+ M100ts) , t Mod• t of plants (omalet lhan '-go, f-.-), I Sm= t small plonls (t-3 .,_,,) 
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RapWcaloE 

Mo_.. si-tHalQht 
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(ab<»e ground) 

Measure Shoot We~h\:. 

Total mass of all seedllf"9S 

(above ground) 

Oesc:ribe root app8"3nc.: 

RepllcoteA 

Replc:a leB 

Repl\cateC 

Repllcale D 

ReplloaleE 

Measun, Roal Lenglh: 

lndMd....i longlh al lhe lo 

l,on,oacl>seodling 
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Reolltale 8 

R~l\ca18C 
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CETIS Test Summary 
I Plant Bloassay • Chronic 

Test No: 08-7221-5092 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: Oil Water: 

Setup Date: fj7 Jun-06 Brine: 

Sample No: 07-1215-2851 Code: 

Sample Date: 17 May-06 05:57 PM Material: 

Receive Date: Source: 

Sample Age: 20d 6h Station: 

Comments: J11K97 

Comparison Summary 

Analysis Endpoint NOEL 

09-2283-2326 % Genninalion < 100 

16-5582-9022 Average Height (mm} < 100 

02-8980-8646 Average Length (mm) < 100 

05-4288-6540 Average AG Wt (Wet, mg) < 100 

04-3496--9037 Average AG Wt (Ory, mg) < 100 

08-8644-1811 Average RootWl (Wet, mg< 100 

10-6504-7665 Average Root Wt. (Dry, mg} < 100 

08-2836--5557 Average Total Wt (Wet, mg < 100 

06--9987-2823 Average Total Wt (Ory, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-03 

Soil 

Hanford 

LOEL ChV · 

100 N/A 
100 N/A 
100 N/A 
100 N/A 
100 N/A 
100 N/A 
100 N/A 
100 ·NIA 
100 NIA 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 

19Jul-062:12 PM 

19-0444-857 4/B 160703psc Test Link: 

CH2M HIii I 
Duration: N/A . 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
20.56% Equal Variance t Two-Sample 

20.93% Equal Variance t Two-Sample 

23.22% Equal Variance t Two-Sample 

30.82% Equal Variance t Two-Sample 

33.61% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.53% Equal Variance t Two-Sample 

30.29% Equal Variance t Two-Sample 

32.36% Equal Variance t Two-Sample 

-40-
Analyst: 'h--- Approval:. __ _ 



CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.60000 0.20000 

Average Height (mm) Summary 

·cone-% Control Type · Reps · Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 52 38 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 102.96 85.6 

100 5 41.180 23 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 9.4173 5.6033 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.48881 0.69002 

Average Root Wt. (Wet, mg) Summary 

Cone-o/, Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 18.678 12.355 

100 5 5.4243 1.6300 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.37632 0.06995 

Average Total Wt (Wet, mg) Summary 

Conc-0/4 Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 14.842 8.0100 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 1.86513 0.87667 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

0.80000 0.10954 

Maximum SE 
86.400 3.8028 

80.5 7.8946 

Maximum SE 
126.6 7.5491 

81.800 10.404 

Maximum SE 
32.776 3.2300 

18.212 2.4284 

Maximum SE 
6.08000 0.61779 

3.33749 0.50282 

Maximum SE 
24.360 2.2326 

13.14 2.1029 

Maximum SE 

1.33799 0.09073 

0.93750 0.15470 

Maximum SE 

57.136 5.3683 

31.352 4.5138 

Maximum SE 
7.29800 0.69936 

4.27499 0.65315 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.24495 40.82% 

SD CV 

8.5034 10.92% 

17.653 33.95% 

SD CV 

16.880 16.40% 

23.264 56.49% 

SD CV 

7.2226 29.62% 

5.4301_ 57.66% 

SD CV 
1.38143 31.35% 

1.12433 75.52% 

SD CV 
4.9922 26.73% 

4.7022 86.69% 

SD CV 
0.20288 18.58% 

0.34591 91 .92% 

SD CV 

12.004 27.88% 

10.093 68.01% 

SD CV 

1.56382 28.44% 

1.46049 78.30% 

Analyst: &--

Page 2of 3 

19 Jul-06 2:12 PM 
19-0444-8574/B160703psc 

-

-41-
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CETIS Test Summary 
% Germination Detail 

Cone-•,<, Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 1.00000 1.00000 0.60000 . 
100 0.60000 0.80000 0.60000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 69.6 86.4000 69 

100 38 57.5 40 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 85.6 111.800 88.6000 

100 32.3 31 ;8 23 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 17.97 32.7760 17.2775 

100 5.71334 11.1775 5.60331 

Average AG Wt (Dry, mg) Detail 

Conc-0/4 Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 0.69002 1.78000 0.72664 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 14.658 24.3600 12.3550 

100 2.58 6.59500 3.17668 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.26664 0.45749 0.15002 

Average Total Wt (Wet, mg) Detail 

Conc•o/o Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 8.29333 17.TT25 8.77999 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4 .24252 

100 0.95667 2.23749 0.87667 

000-092-101-1 

Rep4 Rep 5 
1.00000 1.00000 
0.80000 0.20000 

Rep4 Reps 
86.2 78 
80.5 44 

Rep4 Rep 5 

126.6 102 
81.8000 37 

Rep4 Reps 

31 .0360 22.8520 
18.2125 6.38000 

Rep4 Reps 
6.08000 3.79600 
3.33749 0.90991 

Rep4 Reps 

21.458 20.558 
13.14 1.63000 

Rep4 Reps 
1.21799 1.13599 
0.93750 0.06995 

Rep4 Reps 
52.494 43.41 
31 .3525 8.01001 

Rep4 Reps 
7.29800 4.93198 
4.27499 0.97986 

CETIS™ v1.1 .2revl 

Report Date: 
Test Link: 

Analyst: ';b--

Page 3 of 3 
19 Jul-06 2:12 PM 

19-0444-8574/8160703pse 
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CETIS Analysis Detail 
I Plant Bloassay • 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 Soil/Sedi 100 3.21522 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.4154182 0.415418 1 

Error 0.3214806 0.040185 8 

Total 0.73689884 0.4556033 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.08633 

Distribution Shapiro-Wilk W 0.84328 

Sample Link Control Link 

19-0444-8574 19-0444-8574 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0062 0.23576 

F Statistic P-Value 
10.34 0.01233 

Critical P-Value 

23,15450 0.10824 

0.04830 

Comparisons: 
Report Date: 

Analysls: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:12 PM 

09-2283-2326/B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 20.56% 

Declslon(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/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.60000 0.20000 0.80000 0.24495 0.89002 0.46365 1.10715 0.26273 
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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

Endpoint Analysfs Type 

Average Height (mm) 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 2.94883 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 1669.264 1669.264 1 

Error 1535.732 191.9665 8 

Tatar 3204.99597 1861.2304 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaHo F 4.30969 

Distribution Shapiro-Wilk W 0.88410 

Sample Link Control Link 

19--0444-85 7 4 19-0444-857 4 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0092 16.2948 

F Statistic P-Value 

8.70 0.01846 

Critical P-Value 

23.15450 0.18610 

0.14539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:12 PM 

16-5582-9022/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 20.93% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

EquaJ Variances 

Normal Distribution 

Data Summary O~iginal Data Transfonned Data 

Cone-% Control Type Count Mean MJnimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 52 38 80.5 17.653 

Graphics 
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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 

Cont rol VS Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.80622 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 9541 .921 9541 .921 1 

Error 3304.6 413.075 8 

Total 12846.5212 9954.9959 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.89930 

Distribution Shapiro-WIik W 0.86208 

Sample Link Control Link 

19-0444-8574 19-0444-a57 4 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0007 23.903 

F Statistic P-Value 

23.1 0 0.00134 

Critical P~Value 

23.15450 0.54965 

0.08075 

Comparisons: 

Report Date: 

Page 3of 9 

19 Jul-06 2:12 PM 
I 

Analysis: 02-8980-8646/8160703psc 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 2:12 PM CETISv1.1 .2 

Toxic Units ChV PMSD 
NIA 23.22% 

Declsion(0;05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Oecislon(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/5 5 102.96 85.6 126.6 16.880 

100 5 41 .180 23 81 .8 23.264 
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. CETIS Analysis Detail 
I Plant Bioassay - 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 Critlcal 

Artificial SolVSedi 100 3.7032 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 559.876 559.876 1 

Error 326.6085 40.82606 8 

Total 886.484528 600.7021 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.76917 

Distribution Shapiro-Wilk W 0.88151 

Sample Link Control Link 

19-0444-857 4 19--044~574 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0030 7.51461 

F Statistic P-Value 

13.71 0.00601 

Critical P-Value 

23.15450 0.59407 

0.13581 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page4of 9 

19 Jul-06 2:1 2 PM 

054288-6540I8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.82% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 9.4173 5.6033 18.212 5.4301 
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. CETIS Analysis Detail 
. , 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-% Statistic Critical 

Artificial Soil/Sedi 100· 3.66365 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 21.29095 21.29095 1 

Error 12.68986 1.586232 8 

Total 33.980814 22.877187 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50961 

Distributlon Shapiro-Wilk W 0.84777 

Sample Link Control Link 

19-0444-857 4 19-0444-8574 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0032 1.48122 

F Statistic P-Value 
13.42 0.00637 

Critical P-Value 

23.15450 0.69959 

0.05465 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:12 PM 

04-3496-9037 /B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Unlts ChV PMSD 
NIA 33.61% 

Decislon(0.05) 
Significant Effect 

Decislon(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 Soll/S 5 4.40710 3.1 1399 6.08000 1.38143 

100 5 1.48881 0.69002 3.33749 1.12433 
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CETIS Analysis Detail 
I Plant Bioassay - 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 Conc-o/, Statistic Critical 

Arti ficial SolVSedl 100 4.321 32 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 439.1356 439.1356 1 

Error 188.1295 23.51618 8 

Total 627.265091 462.65180 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.12718 

Distribution Shapiro-Wilk W 0.95048 

Sample Link Control Link 

19-0444-8574 19-0444-857 4 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0013 5.70323 

F Statistic P-Value 

18.67 0.00254 

Critical P-Value 

23.15450 0.91043 

0.67423 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:12 PM 

0~64+ 1811 /B 160703psc 

CH2M Hill I 
Version 

19 Jul~06 2:12 PM CET1Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.53% 

Declslon(0.05) 

Significant Effect 

Decis ion(0.05) 

Significant Effect 

Decision(0.01} 

Equal Variances 

Normal DislribuUon 

Data Summary Orig inal Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 5.4243 1.6300 13.14 4.7022 
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CETIS Analysis Detail 
j _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-¾ Statistic Critical 

Artificial SoiVSedi 100 3.99172 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.281 199 1.281199 1 

Error 0.64326 0.080408 8 

Total 1.92445922 1.3616067 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.90696 

Distribution Shapiro-Wilk W 0.91477 

Sample Link Control Link 
1S-0444-8574 19-0444-8574 

Zeta INOEL LOEL 

I <1 00 100 

P-Value MSD . 
0.0020 0.33349 

F Statistic P-Value 
15.93 0.00400 

Critical P-Value 

23.15450 0.32600 

0.31541 

Comparisons: 
Report Date: 

Analysis: 

Date Analyzed 

Page 7 ~ 9 
19 Jul-06 2:12 PM 

10-6504-7665/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units • ChV PMSD 
N/A 30.53% 

Decision(0.05) 
Significant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.37632 0.06995 0.93750 0.34591 
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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 Soll/Sedi 100 4.02326 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1990.7 · 1990.7 1 

Error 983.8741 122.9843 8 

Total 2974.57434 211 3.6845 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.41446 

Distribution Shapiro-Wilk W 0.92368 

Sample Link Control Link 
19-0444-857 4 19-0444-857 4 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0019 13.0425 

F Statistic P-Value 

16.19 0.00382 

Critlcal P-Value 

23.15450 0.74504 

0.38864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:12 PM 

08-2836-5557/B 160703psc 

CH2M HIii I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 30.29% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 
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/$ 5 43.060 29.633 57.136 12.004 

100 5 14.842 8.0100 31 .352 10.093 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total WI (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 3.79773 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 33.01781 33.01781 1 

Error 18.31429 2.289286 8 

Total 51 .3320999 35.307100 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.14650 

Distribution Shapiro-WIik W 0.85888 

Sample Link Control Link 

19-0444-857 4 19-0444-857 4 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0026 1.77946 

F Statistic P-Value 

14.42 · 0.00525 

Critical P-Value 

23.15450 0.89778 

0.07402 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:12 PM 

06-9987-2823/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 32.36% 

Dec Isl on(0.05) 

Significant Effect 

Declslon(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 . 

100 5 1.86513 0.87667 4.27499 1.46049 
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BLUEGRASS GROWTH TEST 

Client Wahlnglon Closcn Hanlon! P,oject Test SlartDale: June 7, 2006 

DayO 1m_ Day12.tltr_ Dayl4~ Day16~ Doy1u _ID_ Day21~ Doy21.®..- Day ___ D~ e,-

Bioassay Lab ID: _BG lbOi JfJ '{ Sample No: THST~ 
# seeds germinated pH 

EmerQe11ce 
7.0AYS POST- 14-0A'rS POST-

CONC, REPLICATE 12days 14doys 16 days 19days 21 days 23days ~~GENCE ~RGENCE FINAL 
alter on., aflor al\er after all.er 

daysa'l8r ( __ daysaftet INITIAL 
CCII 14 days-~ 

prana,,g planlk,g planting planUng planllng planl ng 2,C plandng) planing) (@plamng) Eme,vence) 

A .3 tJ' 5 U) {r, fn-.$; S- ~ 

Control 8 
, I ~ 2 y -z. - -=? 

C 1- l..j s 6 !; ~ t5' 8 ,L( 7, 3 
D D ' "2- 0.. ~ z.. 3 
E \ 3 . 7> ~ 5 3 . ...3 

14-0ays Po01-Emtr90nca: D"""""' ohool - = 
Repllc:allA -z.15 v,i , '2..r:,.eJ {r ·, sm 9 
Replicate a \ m,,e. d Cr\ 1 '2 5 m &i 
Replk;alo c \ l~ ~ • 4 1/Y\l,, A &} 
Replicate D 2.. M e...A, lb L I ~ -- <h-. 
Repk,aleE 1 \ 9 {;,) t ],_v,.,. c.A &l 

MeasUl9 ShootHelllht s111s..i1 

Individual hoighl of oact, seMll"9 ~z mm 

(above gn,urd) mm 

R mm 

mm 

mm mm mm 

Musunt Shoal We"l°'t 

TOlal mass or oU seodUng, 

(•bo\/• IJl"urd) 

12.. V 3-'-l"I 
Dasaibe root eppearance: 

Rtpllcata A 

Repltc:aleB 

RttpHc:ate C 

Replloate D 

Rapi ~LoE 

Measin Rool Length: 

Individual length ol lhe longest rool JM1 ...,, 
IIOf!'eoc:hsoedli,,g mm mm 

mm 35 rnm 

mm mm 

IMl tM> 

Manure Rool Wetl)ht 

Total mass ol all l00ls Imm all soedlings 

Commetlls: 



CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 15-1658-8215 Test Type: Plant Chronic 

Start Date: 07 Jun-06 Protocol: . ASTM E1963-02 (2002) 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 07-0187-4948 Code: B1607-04 

Sample Date: 22 May-06 02:00 PM Material: Soil 

Receive Date: Source: Hanford 

Sample Age: 15d 10h Station: 

Comments: J11JT6 

Comparison Summary 

Analysis Endpoint NOEL ·LOEL ChV 

08-1882-9179 % Germination < 100 100 NIA 
03-1352-2526 Average Height (mm) < 100 100 NIA 

04-7980-8676 Average Length (mm) < 100 100 NIA 
11-5181-0069 Average AG Wt (Wet, mg) < 100 100 NIA 

16-3930-2186 Average AG Wt (Dry, mg) <100 100 NIA 

11-4408-2700 Average Root Wt. (Wet, mg < 100 100 NIA 

06-6680-4244 Average Root Wt. (Dry, mg) < 100 100 NIA 

05-9169-3420 Average Total Wt (Wei, mg < 100 100 NIA 

07-79504353 Average Total Wt (Dry, mg) < 100 100 NIA 

000-092-101-1 CETIS™ v1 .1.2revl 

Report Date: 
Page 1 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/B160704psc Test Link: 

·cH2M Hm I 
Duration: NIA 

Species: Poa sandbergn 

Source: 

Client: 

Project: 

PMSD Method 

19.80% Equal Variance t Two-Sample 

16.11% Equal Variance t Two-Sample 

17.78% Equal Variance t Two-Sample 

29.82% Equal Variance t Two-Sample 

30.03% Equal Variance t Two-Sample 

36.29% Equal Variance t Two-Sample 

29.33% Equal Variance t Two-Sample 

31.49% Equal Variance t Two-Sample 

28.96% Equal Variance t Two-Sample 

-53-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.76000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 54.54 33.3 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85,6 

100 5 41.42 25.3 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 24.382 17.277 

100 5 10.821 6.62 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.49520 0.74333 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.661 4.2133 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.53238 0.18665 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 21 .481 11.08 

Average Total Wt (Dry, mg) Su_mmary 

Conc-o/o Control Type Raps Mean Minimum 

0 Artificial Soil/S 5 5.49930 . 3.98799 

100 5 2.02758 0.92997 

000-092-101-1 

Maximum SE 

1.00000 0:04000 

1.00000 0.09798 

Maximum SE 
86.400 3.8028 . 

65.7 5.5702 

Maximum SE 
126.6 7.5491 

56.6 6.3206 

Maximum SE 
32.776 3.2300 

18.463 2.2036 

Maximum SE 
6.08000 0.61779 

2.76001 0.35320 

Maximum SE 

24.360 2.2326 

21.420 2.8808 

Maximum SE 

1.33799 0.09073 

1.07666 0.14645 

Maximum SE 
57.136 5.3683 

39.883 4.9339 

Maximum SE 
7.29800 0.69936 

3.83667 0.49414 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 28.83% 

SD CV 

8.5034 10.92% 

12.455 22.84% 

SD CV 

16.880 16.40% 

14.133 34.12% 

SD CV 
7.2226 29.62% 

4.9274 45.54% 

SD CV 

1.38143 31.35% 

0.78978 52.82% 

SD CV 

4.9922 26.73% 

6.4418 60.43% 

SD CV 

0.20288 18.58% 

0.32747 61 .51% 

SD CV 

12.004 27.88% 

11.033 51.36% 

SD CV 

1.56382 28.44% 

1.10493 54.49% 

Page 2 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/B 160704psc 
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CETIS Test Summary 
•t. Germination Detail 

Conc-o/, Control Type Rep1 Rep2 
0 Artificial Soil/S 1.00000 1.00000 
100 1.00000 0.60000 

Average Height (mm) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 60.6 33.3 

Average Length (mm} Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 
100 46.2000 25.3 

Average AG Wt (Wet, mg) Detail 

Cone-'/. Control Type Rep 1 Rep2 
0 Artificial Soil/S 17.97 32.7760 

100 9.45 6.62 

Average AG Wt (Dry, mg) Detail 

Conc-•f. Control Type Rep 1 Rep2 
0 Artificial Soil/S 3.11399 5.69800 

100 1.13000 1.11666 

Average Root_WL (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 7.972 10.08 

Average Root WL (Dry, mg) Detail 

Conc-0/o Control Type Rep 1 Rep2 

0 Artificial Soll/S 0.87400 1.33799 

100 0.47000 0.46663 

Average Total Wt (Wet, mg} Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 17.422 16.7 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soll/S 3.98799 7.03599 

100 1.60000 1.58329 

000-092-101-1 

Rep3 
0.80000 
1.00000 

Rep3 
69 

56.4000 

Rep3 
88.8000 
56.6 

Rep3 
17.2775 
12.7040 

Rep3 
3.34750 
1.72600 

Rep3 
12.3550 
9.61799 

Rep3 
0.89502 
0.46199 

Rep3 
29.6325 
22.322 

Rep3 
4.24252 
2.18799 

Rep4 Rep5 
1.00000 1.00000 
0.60000 0.60000 

Rep4 Rep5 
86.2 78 
56.7000 65.7 

Rep4 Rep5 
126.6 102 
27.7000 51 .3 

Rep4 Rep5 
31.0360 22.8520 
6.86666 18.4633 

Rep4 Rep 5 
6.08000 3.79600 
0.74333 2.76001 

Rep4 Reps 
21 .458 20.558 
4.21334 21 .4200 

Rep4 Rep5 
1.21799 1.13599 
0.18665 1.07666 

Rep4 Rep 5 
52.494 43.41 
11.08 39.8833 

Rep4 Rep5 
7.29800 4.93198 
0.92997 3.83667 

CETIS™ v1.1.2revl 

Report Date: 
Test Link: 

Page 3 of 3 
19 Jul-06 2:16 PM 

07-2400-6075/B160704psc; 

-55-
Analyst: :J-... Approval: __ _ 



CETIS Analysis Detail 
j Plant Bloassay • Chronic 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transfom, 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedi 100 1.86572 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.1298422 0.129842 1 

Error 0.2984103 0.037301 8 

Total 0.42825246 0.1671435 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.57779 

Distribution Shapiro-Wilk W 0.82581 

Sample link Control Link 
07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0495 0.22714 

F Statistic P-Value 

3.48 0.09906 

Critical P-Value 

23.15450 0.12462 

0.02979 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-OS 2:16 PM 

08-1882-9179/B160704psc 

CH2M Hill I 
Version 

19 Jul-OS 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.80% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 

Non-Signifteant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.76000 0.60000 1.00000 0.21909 1.06976 0.88608 1.34528 0.25152 
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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 Unlransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.45467 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1357.225 1357.225 1 

Error 909.764 113.7205 8 

Total 2266.98895 1470.9455 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.14545 

Distribution Shapiro-Wilk W 0.89954 

Sample Link Control Link 

07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0043 12.5417 

F Statistic P-Value 
11.93 0.00864 

Critical P-Value 

23.15450 0.47791 

0.21655 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed _ 

Page 2of 9 

19 Jul-06 2:16 PM 

03-1352-2526/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CET!Sv1.1 .2 

Toxic Units ChV PMSD 
NIA 16.11% 

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 SoiVS 5 77.84 69 86.4 8.5034 

100 5 54.54 33.3 65.7 12.455 
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CETIS Analysis Detail 
[ Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Un transformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil!Sedi 100 6.25041 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 9467.93 9467.93 1 

Error 1938.78 242.3475 8 

Total 11406.7096 9710.2772 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.42654 

Distribution Shapiro-Wilk W 0.90865 

Sample Link Control Link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0001 18.3087 

F Statistic P-Value 
39.07 0.00025 

Critical P-Value 

23.15450 0.73904 

0.27185 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

. Page3of 9 

19 Jul-06 2:16 PM 

04-79B0--8676/8160704psc 

CH2M Hill I 
Version 

19 Jul-062:1 5 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 17.78% 

Decislon(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 Arti ficial Soil/$ 5 102.96 85.6 126.6 16.880 

100 5 41.42 25.3 56.6 14.133 
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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 Conc-o/o Statistic Critical 

Artificial Soil/Sedi 100 3.46831 1.85955 

AJ<JOVA Table 

Source Sum of Squares Mean Square OF 
Between 459.7858 459.7858 1 
Error ·305.7797 38.22247 8 

Total 765.565552 498.00829 9 

AJ<JOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.14860 

Distribution Shapiro-Wilk W 0.89739 

Sample Link Control Link 
07-2400-6075 · 07-2400-6075 

Zeta NOEL LOEL 
<100 100 

P-Vaiue MSD 

0.0042 7.27104 

F Statistic P-Value 

12.03 0.00846 

Critical P-Value 

23.15450 0.47708 

0.20507 

Comparisons: 

Report_ Date: 
Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:16 PM 
11-5181-0069/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.82% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Sjgnificant Effect 

Declslon(0.01) 

Equal Variances 

Nonna! Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 10.821 6.62 18.463 4.9274 
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CETIS Analysis Detail 
I PlanJ 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 4.09187 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
·setween 21 .19788 21 .19788 1 

Error 10.12834 1.266043 8 

Total 31.3262205 22.463921 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.05948 

Distribution Shapiro-Wilk W 0.89517 

Sample Link Control Link 

07-2400-607 5 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0017 1.32331 

F Statistic P•Value 

16.74 0.00348 . 

Critical P-Value 

23.15450 0.30430 

0.19375 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page5 of 9 

19 Jul-06 2:16 PM 

16-3930-2186/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 30.03% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declsion(D.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.49520 0.74333 2.76001 0.78978 
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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 Untransfomied 

Group Comparisons 

Control vs Conc-1/o Statistic Critical 

Artificial SoiVSedi 100 2.19968 1.85955 

ANOVATable 

Si;,urce Sum of Squares Mean Square DF 

Between 160.6859 160.6859 1 

Error 265.6733 33.20916 8 

Total 426.359146 193.89503 9 

ANOVA Assumptions 

Attribute Test · Statistic 

Variances Variance Ratio F 1.66503 

Distribution Shapiro-Wilk W 0.94657 

Sample Link Control Link 
07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 
<100 ·100 

P-Value MSD 

0.0295 6.77745 

F Statistic P-Value 

4.84 0.05902 

Critical P-Value 

23.15450 0.63346 

0.62819 

_Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19Jul-062:16 PM 

11-4408-2700/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 36.29% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! Dislrib.ulion 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 18.678 12.355 24.360 4.9922 

100 5 10.661 4.2133 21 .42 6.4418 
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CETIS A~alysis 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-% Statistic Critical 

Artificial Soil/Sedl 100 3.24949 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.7834759 0.783476 1 

Error 0.5935876 0.074198 8 

Total 1.37706351 0.8576744 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.60526 

Distribution Shapiro-Wilk W 0.93915 

Sample Link Control Link 
07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Vaiue MSD 
0.0059 0.32036 

F Statistic P-Value 
10.56 0.01171 

Critical P-Value 

23.15450 0.37625 

0.54360 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:1 6 PM 

0~680-4244/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.33% 

Decision(0.05) 

Significant Effect 

Decision(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 SoiVS 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.53238 0.18665 1.07666 0.32747 
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Comparisons: Page B of 9 

CETIS Analysis Detail 
Report Date: · 19 Jul-06 2:16 PM 
Analysis: 05-9169-3420/B160704psc 

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

Average Total Wt r,Net, mg) Comparison 07-2400-6075 07-2400-6075 19 Jul-06 2:15 PM CETISv1 .1.2 

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

Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 31 .49% 

Group Comparisons 

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

Artificial SoiVSedi 100 2.95952 1.85955 0.0091 13.5585 Significant Effect 

ANOVATable 

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

Between 1164.093 1164.093 1 8.76 0.01816 Significant Effect 

Error 1063.249 132.9062 8 

Total 2227.34253 1296.9994 9 

ANOVA Assumptions . 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance Ratio F 1.18386 23.15450 0.87402 Equal Variances 

Distribution Shapiro-Wilk W 0.92980 0.44597 Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 43.060 29.633 57.136 12.004 

100 5 21 .481 11 .08 39.883 11.033 
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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 I Two-Sample C> T Untransfonned 

Group Comparisons 

Control vs Conc-'l'o Statistic Critical 

Artificial Soil/Sedi 100 4.05423 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 30.13194 30.13194 1 

Error 14.66562 1.833202 8 

Total 44.7975578 31 .965145 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.00310 

Distributio~ Shapiro-Wilk W 0.86651 

Sample Link Control link 

07-2400-6075 07-2400-6075 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0018 1.59237 

F Statistic P-Value 

16.44 0.00366 

Critical P-Value 

23.15450 0.51760 

0.09100 

Comparisons: 

Report Date: 

Analys is: 

Date Analyzed 

Page 9 of- 9 

19 Jul-06 2:16 PM 

07 -7950-4353/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:1 6 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

N/A 28.96% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

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 5.49930 3.98799 7.29800 1.56382 

100 5 2.02758 0.92997 3.83667 1.10493 
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Ole<1t WeshlnglDn Closu,e Han/Oft! Po,ject 

DayO~ Day12 Nu 

BLUEGRASS GR 

Day14___fil Oay1&~ Dayt9,flL 

Ta,t Slari Oala: Juno 7, 2006 

01>)'2~ /\-.l7 Day23.iii)_ Day ___ _ 

Bioassay Lab ID: BG lf..o,-,:,~ Sample No: ()tr5v:2_ 
# seeds germinated 

Emergence 
7.0AYS POST- 14-llAYSPOsT-

CONC. REPLICATE 12days 14days 16days 19days 21 days 23 days 
y"'EMERGE,-jCE ~GENCE 

aller al1ar .n .. ane, a/lef anec { ~ days allor ( days aller INJTIA~ 

planllnv plonllng pla,,ting planting planting plOllting 
.z_f planting)• plandng) (@planting) 

A 2- ·:Z. -i- ;:t l. ,z. 2. 
Control B 3 3, 3 I..\ L-1 '-I '-/ 

C '2.. 2.. '2... J. ~ -z.. '2.. -9/o 
D I 2.- '2... ~ 'l rz._ --z... 
E 0 \ ' I • \ I 
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::: l::±G ~;='l; 
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II"' (-n 
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Tola! m ... of al •-Ing$ 
(above g1011nd) 

Describe root appearance: 

Rapllca!eA 

R:epflee.188 

RepncateC 

Measun, Rool Length: 

OOQ851 roal Individual length of the I 

I/OIi\ each seedling 

Measure Rool Weight 

Tolal mass of alt rools f"'m all •eednngs 

COmmanls: 

RtDlk:ale/1 

R"""""laB 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 07-0151-5697 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: Dil Water: 

Se_tup Date: .07 Jun-06 Brine: 

Sample No: 13-8089-9943 Code: 

Sample Date: 22 May-06 05:06 PM Material: 

Receive Date: Source: 

Sample Age: 15d 6h Station: 

Comments: J11JV2 

Comparison Summary 

Analysis Endpoint NOEL 
01-3647-0365 % Germination < 100 

04-8414-2381 Average Height (mm) 100 

13-0035-6298 Average Length (mm) < 100 

18-4520-2711 Average AG Wt (Wet, mg) < 100 

08-7649-2296 Average AG Wt (Dry, mg) < 100 

11-1773-8217 Average Root WL (Wet, mg 100 

04-7129-2113 Average RootWl (Dry, mg) < 100 

17-7022-9127 Average Total Wt (Wet, mg 100 

20-2483-4170 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-05 

Soil 

Hanford 

LOEL ChV 
100 NIA 

> 100 NIA 

100 NIA 

100 NIA 

100 NIA 

> 100 NIA 
100 NIA 

> 100 NIA 

100 NIA 

CETISTM v1.1.2rev1 

Report Date: 

Page 1 of 3 

19 Jul-06 2:18 PM 

00-0827-7896IB160705psc Test Link: 

CH2M Hill I 
Duration: N/A 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
18.65% Equal Variance·t Two-Sample 

15.62% Equal Variance t Two-Sample 

15.53% Equal Variance t Two-Sample 

26.68% Equal Variance t T~ample 

26.93% Equal Variance t Two-Sample 

28.61% Equal Variance t Two-Sample 

20.39% Equal Variance t Two-Sample 

26.06% Equal Variance t Two-Sample 

24.86% Equal Variance t Two-Sample 

-66-
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CETIS Test Summary 
% Germination Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artlflcial Soil/S 5 0.96000 0.80000 

100 5 0.44000 0.20000 

Average Height (nvn) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 . 

100 5 71 .160 56 

Average Length (mm) Summary 

Cone-•;. Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 47.66 35 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 24.382 17.277 

100 5 16.896 12.775 

Average AG Wt (Dry, mg) Summary 

Conc-o/o Control Type Reps Mean Minimum 

0 Artificial Soil/$ · 5 4.40710 3.11399 

100 5 2.23799 1.71997 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 18.678 12.355 

100 5 17.709 12.995 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.47301 0.27002 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 34.605 28.34 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 5 5.49930 3.98799 

100 5 2.71100 2.04999 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

0.80000 0.09798 

Maximum SE 
86.400 3.8028 

86 5.3203 

Maximum SE 

126.6 7.5491 

59.5 4.1171 

Maximum SE 
32.776 3.2300 

21.117 1.3428 

Maximum SE 
6.08000 0.61779 

2.72498 0.15982 

Maximum SE 
24.360 2.2326 

23.56 1.81 

Maximum SE 

1.33799 0.09073 

0.70502 0.07816 

Maximum SE 

57.136 5.3683 

41.33 2.7553 

Maximum SE 
7.29800 0.69936 

3.42999 0.22625 

CETIS,... v1 .1 .2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.21909 49.79% 

SD CV 

8.5034 10.92% 

11.897 16.72% 

SD CV 

16.880 16.40% 

9.2061 19.32% 

SD CV 

7.2226 29.62% 

3.0025 17.77% 

so CV 
1.38143 31 .35% 

0.35736 15.97% 

SD CV 

4.9922 26.73% 

4.0473 22.85% 

SD CV 
0.20288 18.58% 

0.17477 36.95% 

SD CV 

12.004 27.88% 

6.1611 17.80% 

SD CV 
1.56382 28.44% 

0.50590 18.66% 

Analyst: ~ 
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soll/$ 1.00000 1.00000 0.80000 

100 0.40000 0.80000 0.40000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 Rep3. 
0 Artificial Soil/S 69.6 86.4000 69 

100 63 72.8000 78 

Average Length (mm) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 85.6 111.800 88.8000 

100 48.5 43.3 59.5 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 17.97 32.7760 17.2775 

100 16.31 21.1175 16.5100 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 3.11399 5.69800 3.34750 

100 2.23004 2.72498 2.30499 

Average Root Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 14.658 24.3600 12.3550 

100 12.995 19.6200 16.805 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.53998 0.70502 0.52002 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 29.305 40.7375 33.3150 

Average Total Wt (Dry, mg) Detail 

Conc-•fo Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 2.noo2 3.42999 2.82501 

000-092-101-1 

Rep4 Reps 

1.00000 1.00000 

0.40000 0.20000 

Rep4 .Reps 
86.2 78 

56 86 

Rep4 Reps 
126.6 102 

52 35 

Rep4 RepS 
31 .0360 22.8520 

12.775 17.7700 

Rep4 Reps 
6.08000 3.79600 

1.71997 2.20996 

Rep4 RepS 
21 .458 20.558 

15.5650 23.5599 

Rep4 Reps 

1.21799 1.13599 

0.33002 0.27002 

Rep4 Reps 

52.494 43.41 

28.34 41 .33 

Rep4 Rep5 
7.29800 4.93198 

2.04999 2.47998 

CETIS™ v1 .1.2revl 

Report Dale: 
Test Link: 

Analyst: 5-
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CETIS Analysis Detail 
I Plant Bioassay- Chronic 

Endpoint Analysis Type 

· % Genninallon 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 4.97898 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.8198639 0.819864 1 

Error 0.2645767 0.033072 8 

Total 1.08444053 0.8529359 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance RatiO F 4.83201 

Distribution Shapiro-Wilk W 0.87330 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0005 0.21388 

F Statistic P-Value 

24.79 0.00108 

Critical P-Value 

23.15450 0.15624 

0.10922 

Comparisons: 

Report _Date: 

Analysis: 

Date Analyzed 

Page 1 of 9 

19 Jul-06 2:18 PM 

01-364 7-0365/B 160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 18.65% 

Declsion(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/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.44000 0.20000 0.80000 0.21909 0.72499 0.46365 1.10715 0.23410 
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Comparisons: Page 2 of 9 

CETIS Analysis Detail 
Report Date: 19Jul-06 2:18 PM 
Analysis: 04-8414-2381/B160705psc 

j Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Average Height (mm) Comparison 00-0827-7896 00-0827-7896 19 Jul-06 2:18 PM CETISv1 .1.2 

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 . NIA 15.62% 

Group Comparlsons 

Cont rol vs Cone-'!. Statistic Critical P-Value MSD Decision(0.05) 
Arti ficial Soil/Sedl 100 1.02146 1.85955 0.1 685 12.1608 Non-Significant Effect 

ANOVATable 

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05) . 
Between 111 .556 111 .556 1 1.04 0.33693 Non-Significant Effect 

Error 855.344 106.918 8 

Total 966.899956 218.47396 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 1.95729 23.1 5450 0.53140 Equal Variances 

Distribution Shapiro-Wilk W 0.94263 0.58260 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 77.84 69 86.4 8.5034 

100 5 71.160 56 86 11.897 
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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 t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Secll 100 6.43109 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 7645.225 7645.225 1 

Errof 1478.804 184.8505 8 

Total 9124.02905 7830.0756 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.36210 

Distribution Shapiro-Wilk W 0.96746 

Sample Link Control Link 
00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0001 15.99 

F Statistic P-Vatue 
41.36 0.00020 

Critical P-Value 

23.15450 0.26713 

0.86639 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:18 PM 

13-0035-6298/B160705psc 

CH2M HIii I 
Version I 

19 Jui-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.53% 

·oecision(0,05) 

Significant Effect 

Decision(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 SD 

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 47.66 35 59.5 9.2061 
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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 Soil/Sedi 100 2.14001 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 140.0932 140.0932 1 

Error 244.724 30.5905 8 

Total 384.6171 84 170.68367 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances variance Ratio F 5.78653 

Distribution Shapiro-Wilk W 0.95423 

Sample Link Control Link 

00--0827-7696 00--0627-7696 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0324 6.50475 

F Statistic P-Value 

4.58 0.06478 

Critical P-Value 

23.15450 0.11748 

0.71859 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:16 PM 

18-4520-2711/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:16 PM CETISv1.1.2 

Toxic U11its ChV PMSD 

NIA 26.66% 

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•¾ Control Type Count _Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 24.362 17.278 32.776 7.2226 

100 5 16.696 12.775 21.117 3.0025 
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CETIS Analysis Detail 
f 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-% Statistic Critical 

Artificial Soil/Sedi 100 3.39917 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 11.7626 11 .7E!26 1 

Error 8.144193 1.018024 8 

Total 19.9067898 12.780621 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 14.94284 

Distribution Shapiro-WIik W 0.95093 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0047 1.18663 

F Statistic P-Value 

11.55 0.00937 

Critical P-Value 

23.15450 0.02262 

0.67951 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Sol 9 

. 19Jul-062:18 PM 

08-7649-2296/B 160705psc 

CH2M Hill I 
Version 

19Jul-06 2:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

NIA 26.93% 

Decision(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/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.23799 1.71997 · 2.72498 0.35736 
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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 SoiVSedi 100 0.33708 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2.346452 2.346452 1 

Error 165.2099 20.65123 8 

Total 167.556321 22.997686 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.52147 

Distribution Shapiro-WIik W 0.94144 

Sample Link Control Link 

00--0827-7896 00--0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.3724 5.34454 

F Statistic · P-Value 

0.11 0.74473 

Critical P-Value 

23.15450 0.69421 

0.56918 

Comparisons: 

~eport Date: 

Analysis: 

Page 6of 9 

19 Jul-06 2:18 PM 

11-1773-8217/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 28.61% 

Decision(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 18.678 12.355 24.360 4.9922 

100 5 17.709 12.995 23.56 4.0473 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. {Dry, mg) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-'Yo . Statistic Critical 

Artificial Soil/Sedi 100 5.17051 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.9584814 0.958481 1 

Error 0.2868188 0.035852 8 

Total 1.24530020 0.9943337 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance· Ratio F 1.34763 

Distribution Shapiro-WIik W 0.88717 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0004 0.22269 

F Statistic P-Value 

26.73 0.00085 

Critical P-Value 

23.15450 O.TT951 

0.15755 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7of 9 

19 Jul-06 2:1 8 PM 

04-7129-2113/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 · 

Toxic Units ChV PMSD 

NIA 20.39% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlstrtbution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.47301 0.27002 0.70502 0.17477 
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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 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 1.40113 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 178.701 178.701 1 
Error 728.2191 91 .02738 8 

Total 906.920059 269.72839 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.79604 

Distribution Shapiro-Wilk W 0.96933 

Sample Link Control Link 

00--0827-7896 00-0827-7896 

Zeta NOEL LOEL 

100 >100 

P-Value · MSD 

0.0994 11.2208 

F Statistic P-Value 

1.96 0.1 9875 

Critical P-Vaiue 

23.15450 0.22459 

0.88454 

Comparisons: 

Report Date: 

Analysis: 
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19 Jul-06 2:18 PM 

17-7022-9127/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 26.06% 

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 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 34.605 28.34 41.33 6.1611 
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CETIS Analysis Detail 
I 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 3.79336 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 19.4365 19.4365 1 

Error 10.80586 1.350732 8 

Total 30.2423620 20.787235 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.55528 

Distnbution Shapiro-Wilk W 0.95301 

Sample Link Control Link 
00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0026 1.36685 

F Statistic P-Value 

14.39 0.00529 

Critical P-Value 

23.15450 0.05045 

0.70412 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page9 of 9 

19 Jul-06 2:18 PM 

20-2483-4170/B 160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

N/A 24.86% 

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 5.49930 3.98799 7.29800 1.56382 

100 5 2.71100 2.04999 3.42999 0.50590 
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BLUEGRASS GROWTH TEST 

Olent Washlogll)n Closu,a Hanlotd Pro)ed · TBSISlarlDato: Juno7, 2006 

lnitlalS: 

Day@ Day 12 .....t4..:[_ Day14~ Day16.1J.r1_ Day19a Day 21 .l!JJ:f_ D~2HJ Day -b.tT Doy~ 

Bloassay Lab ID: BG !l,07,<, h Sample No: GUi.{.:r:i.. 
#seeds ge,minaled pH 

Emergence 
7.0lo.YS POST- 14-Dlo.YS POST-

CONC. REPllClo.TE 12 days 14days 16days 19 days 21 dais 23 days q{(~GE~ E~ERGeNCE FNlo.l 
8ller .,,., a!tor - aller after 

( days Blier (2..._dayseftor INITIAL (@ 14 dljS PQ51.· 
ptanUng ptan6ng planling planing planting planllng ,z._l plantr,g) planting) (@pw,lng) Eme,gonoe) 

A L i-,- 5' ~ ~ (,,-?~ F, 

Control B 2 3 ~ 5 £; ~ e:;-
C 3 ..3 s c:; ~ S" 5 C\.O t.( 
D y ~ s- ~ s- s 5" 
E . 7 7 -, '"'.l- ,S- ,-?h S" 

7-0iay• PDSI-Emo,venco: Selectively lhlll d°""' b 5 SeedDngs Oeavo Ille 5 tales! .-11k,gsi Oesct1bo •hool eppoaranc-; 

RepbleA 2.mrc4 ~ 3smG t:?~ 181?? th 
ReplcaleB I me.d fu ;~~ ½ '75M /5 
RepllcaloC f7; q_ 6-, 

::: iJif <iZf& 6 ~Xe; ! /Jm 67 .. /srlz B 
AppeanlncaCodo: GOC>I (G)• deepg-.colorv.,111 no b"""1 , 8"""1 (B)• bnw.ncolotnot•d, # Lg;#olla,gepl111ts t1ahesl. 8+ S1-ls),• t.led ;#o(plants(smalterlhllnlo,ve,f-sllootl). •Sm ••,smanJllants [1-3stioots) 

. 14-Day• Poot-EmorgenQt: Describe stiool - : 

RepllcaleA z_~ ~ ', 3 Wl.L.!. Gr\ 
Rep11ca1es '2.. ri<c...A. ~ , 2-j'.~l"l-fu \sc, B 
RepNcaloC . 3 med. C:zi . \ ~m C:rt 1 , ~ m B 
RepRcaleD I l~ C::.i 3 me..d tz. t l "5)11 fu 
Replicate E \\ j e;,, 1 I 13 Gn ~/4 s .... s_lvt_o_t: __ 3-,---m_.e_J __ ..------.--------.------, 

Measu,e Shool Height 

tndivldual htlghlol oacluoedRng 

(above ground) 

Measura Shoal Weight 

Tola! mass o1 aU •oedNngs 

(above gn,und) 

Doscrt>e rool appearance: 

R111llcaleA 

Repllcata B 

RepUca"' C 

RopllQ\oD 

RepllceloE 

MeaountRootlonglh: 

indMdual longlll of lllelongesl l1XII 

from each seedllng 

Moasu,. Root Weight 

Tolal..,.. of all roob lrom al seedlir,oS 

Commenls: 

mm 

mm 

mm 

mm 

mm 

nvn 

mm 

mm 

mm 

mm 

_______________________________ -78-



CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 12-7768-7814 Test Type: Plant Chronic 

Start Date: 07 Jun-06 Protocol: ASTM E1963-02 {2002) 

Ending Date: Dil Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-9570-9641 Code: 81607-06 

Sample Date: 23 May-06 04:00 PM Material: Soil 

Recei"ve Date: Source: Hanford 

Sample Age: 14d 8h Station: 

Comments: J11K22 

Count in replicate B reduced for root length and all weight endpoints. 

Comparison Summary 

Analysis Endpoint NOEL LOEL ChV 

10-6682-1189 % Gennination 100 > 100 NIA 

10-9155-7773 Average Height (mm) <100 100 NIA 

06-0260-9855 Average Length (mm) <100 100 NIA 

01-6572-8209 Average AG Wt (Wet, mg) < 100 100 NIA 

08-9655-9199 Average AG Wt (Dry, mg) < 100 100 NIA 

14-1076-1240 Average Root Wt. (Wet, mg < 100 100 NIA 

02-5142-2850 Average Root Wl (Dry, mg) 100 > 100 N/A 

11-5006-0384 Average Total Wt (Wet, mg < 100 100 NIA 

06-4658-3438 Average Total Wt (Dry, mg) < 100 100 NIA 

000-092-101-1 CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 3:20 PM 

02-8314-9013/8160706psc Test Link: 

CH2M HIii I 
Duration: NIA 

Species: Poa sandbergll 

Source: 

Client: 

Project: 

1 seedling lost during test tenninalion. 

PMSD Method 
8.88% Wilcoxon Rank Sum Two-Sample 

19.30% Equal Variance t Two-Sample 

21.36% Equal Variance t Two-Sample 

28.44% Equal Variance t Two-Sample 

29.45% Equal Variance t Two-Sample 

30.89% Equal Variance t Two-Sample 

36.37°~ Equal Variance t Two-Sample 

28.83% Equal Variance t Two-Sample 

28.88% Equal Variance t Two-Sample 

-79-
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CETIS Test Summary . 
% Gennlnation Summary 

Cone-0/4 Control Type Reps Mean 

0 Artificial Soil/S 5 0.96000 

100 5 Jy.0.Qi800 

Average Height (mm) Summary 
,~ .,. 

Cone-0/4 Control Type Reps Mean 

0 Artificial Soil/S 5 77.84 

100 5 59.08 

Average Length (mm) Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/S 5 102.96 

100 5 48.64 

Average AG Wt (Wet, mg) Summary 

Cone-o/o Control Type Reps Mean 

0 Artificial Soil/S 5 24.382 

100 5 11.652 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 4.40710 

100 5 1.52720 

Average Root Wt. (Wet, mg) Summary 

Conc-•t. Control Type Reps Mean 

0 Artificial Soil/S 5 18.678 

100 5 10.875 

Average Root Wt. (Dry, mg) Summary 

Conc-0/a Control Type Reps Mean 

0 Artificial Soil/S 5 1.09220 

100 5 0.83880 

Average Total Wt (Wet, mg) Summary 

Conc-0/4 Control Type Reps Mean 

0 Artificial Soil/S 5 43.060 

100 5 22.527 

Average Total Wt (Dry, mg) Summary 

Cone-¾ Control Type Reps Mean 

0 Artificial Soil/$ 5 5.49930 

100 5 2.36600 

000-092-101-1 

Minimum Maximum SE 
0,80000 1.00000. 0.04000 

0.80000 . 1.00000 0.04000 

SD 
~ 0.08944 

0,08944 

Report Date: 

Test Link: 

CV 

9.32% 

9.32% 

Page 2of 3 

19 Jul-06 3:20 PM 

02-8314-9013/B160706psc 

---'> 5ee.. ~ ,e,., ... ,...:--h~ { A--1. 7 >1, ,Pd,.::,l ,rtJe, 

Minimum Maximum SE SD CV 

69 86.400 3.8028 8.5034 10.92% 

41.6 76.400 7.1284 15.94 26.98% 

Minimum Maximum SE SD CV 

85.6 126.6 7.5491 16.880 16.40% 

22 73.2 9.1059 20.361 41.86% 

Minimum Maximum SE SD CV 
17.277 32.776 3.2300 7.2226 29.62% 

6.6300 16.056 1.8625 4.1646 35.74% 

Minimum Maximum SE SD CV 

3.11399 6.08000 0.61779 1.38143 31 .35% 

0.78000 2.46201 0.32461 0.72586 47.53% 

Minimum Maximum SE SD ~v 
12.355 24.360 2.2326 4.9922 26.73% 

5.1675 16.684 2.1551 4.8189 44.31% 

Minimum Maximum SE SD CV 

0.87400 1.33799 0.09073 0.20288 18.58% 

0.30801 1.51599 0.19340 0.43246 51 .56% 

Minimum Maximum SE SD CV 

29.633 57.136 5.3683 12.004 27.88% 

11.797 32.350 3.9674 8.8714 39.38% 

Minimum Maximum SE SD CV 

3.98799 7.29800 0.69936 1.56382 28.44% 

1.17800 3.97800 0.49037 1.09649 46.34% 

CETIS™ v1 .1.2revl Analyst:, __ ,._"""_ 
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SolVS 1.00000 1.00000 

100 1.00000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 65 41.6 

Average Length (mm) Detail 

Conc-o/o Control Type Rep1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 46.6 22 

Average AG Wt (Wet, mg) Detai~ 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 11 .1520 6.63000 

Average AG Wt (Dry, mg) Detail 

Cone-1/o Control Type Rep1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 1.50400 0.78000 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 11.9360 5.16748 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.77800 0.81000 

Average Total Wt (Wet, -mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 23.0880 11 .7975 

Average Total Wt (Dry, mg) Detail 

Cone-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 2.28201 1.59000 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 

69 

42.8 

Rep3 
88.8000 

37.8 

Rep3 
17.2775 

8.75398 

Rep3 
3.34750 

0.87000 

Rep3 
12.3550 

6.77600 

Rep3 
0.89502 

0.30801 

Rep3 

29.6325 

15.53 

Rep3 
4.24252 

1.17800 

Rep4 Rep 5 
1.00000 1.00000 

1.00000 1.00000 

Rep4 Rep5 
86.2 78 

69.6 76.4000 

Rep4 Rep 5 
126.6 102 

63.6 73.2 

Rep4 Rep5 
31.0360 22.8520 

16.0560 15.6660 

Rep4 Rep5 
6.08000 3.79600 
2.02000 2.46201 

Rep4 Rep5 
21.458 20.558 

13.814 16.6840 

Rep4 Rep5 
1.21799 1.13599 

0.78198 1.51599 

Rep4 Rep5 
52.494 43.41 

29.87 32.3500 

Rep4 Rep5 
7.29800 4.93198 

2.80198 3.97800 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: · 

Page 3 of 3 

19 Jul-06 3:20 PM 

02~314-9013/B 160706psc 
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CETIS .Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Artificial Soil/Sedi 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0056708 0.005671 1 

Error 0.0453663 0.005671 8 

Total 0.05103711 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modifi~ Levene 1.60000 

· Distribution Shapiro-Wilk W 0.62470 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100., 

P-Value Ties 
0.6548 4 

F Statistic P-Value 
1.00 0.34659 

Critical P-Value 

11.25862 0.24150 

0.00011 

Comparisons: 

Report D~te: 

Anal_ysis: 

Page 1 of 9 

19 Jul-06 3:20 PM 

10-6682-1189/B 160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:21 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

1 N/A · 8.88% 

Declslon(0.05) 
Non-Significant Effect 

Decision(0.05) 
Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 5.00000 1.00000 6.00000 2.23607 

100 5 1.00000 1.00000 1.00000 0.00000 6.00000 6.00000 6.00000 0.00000 

Graphics 

-
1.0-

. . . . . . l- .. .. --... ---.. • . Rejed; Nul · 

1 I • • • • 
I 

0.9- I 
I 

0 .8 0 - --- - - -• - -- ----- -- -- ----C 
D I 
l, 0.7 )t 

I .. 
C 

I 0.6 ~~ · 1 

Cl o.s u .,. 
0.1 ·2:-

0.3 

0.2 •3 

0 ,1 

0.0 ; 
0 100 ·2.0 ·LS ·1,0 -0.S .0 o.s 1.0 LS 2,0 

Cone-% Ranklts 

000-092-101 -1 CETIS,,. v1 .1.2revl Analyst: °b"" 
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CETIS Analysis Detail 
I Plant BJoassay • Chronic 

Endpoint Analysls 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 2.32197 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 879.844 879.844 1 

Error 1305.52 163.19 8 

Total 2185.36414 1043.0340 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.51375 

Distribution Shapiro-Wilk W 0.92660 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0244 15.024 

F Statistic P-Value 

5.39 0.04877 

Critical P-Value 

23.15450 0.25100 

0.41525 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 3:20 PM 

10-9155-7773/B160706psc 

CH2M Hill I 
Version 

19 Jul~06 2:21 .PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.30% 

Oecision(0.05) 

Significant Effect 

Declslon(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 77.84 69 86.4 8.5034 

100 5 59.08 41 .6 76.4 15.94 

Graphics 

1 21)- I 
I • 1 15 
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e I 

1 I 
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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 

Artificial Soil/Sedi 100 4.59240 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 7376.657 7376.657 1 

Error 2798.144 349.768 8 

Total 10174.8005 7726.4247 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.45496 

Distribution Shapiro-Wilk W 0.95020 

Sample link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0009 21 .9952 

F Statistic P-Value 

21.09 0.00177 

Critical P-Value 

23.15450 0.72520 

0.67091 

Com parlsons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:20 PM 

06-0260-9855/B 160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:19 PM CETISv1 .1.2 

Toxlc Units ChV PMSD 

N/A 21 .36% 

Decision(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 48.64 22· 73.2 20.361 

Graphics 

1 25 I • • 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average AG. Wt (Wet, mg) Corf!parison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedi 100 3.41439 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 405.1768 405.1768 1 

Error - 278.0403 34.75504 8 

Total 683.217072 439.9318 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00770 

Distribution Shapiro-Wilk W 0.93234 

Sample Link Control Link 

02-8314-9013 02~314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0046 6.93340 

F Statistic P-Value 

11 .66 0.00916 

Critical P-Value 

23.15450 0.31142 

0.47129 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 3:20 PM 

01-6572-8209/8160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.44% 

Decision (0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 11.652 6.6300 16.056 4.1646 

Graphics 
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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 Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 4.12661 . 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 20.73452 20.73452 1 

Error 9.740842 1.217605 8 

Total 30.4753656 21 .952129 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.62202 

Distribution Shapiro-Wilk W 0.92407 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0017 1.29775 

F Statistic P-Value 
17.03 0.00331 

Critical P-Value 

23.15450 0.24035 

0.39216 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 3:20 PM 

08-9655-9199/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 29.45% 

Decision(0.05) 
Significant Effect 

Decision{0.05) 
Significant Effect 

Decision(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 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.52720 0.78000 2.46201 0.72586 

Graphics 
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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 Twe>-Sample C >T Untrans"ronned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedl 100 2.51442 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 152.1896 152.1896 1 

Error 192.5742 24.07177 8 

Total 344.763733 176.26133 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.07324 

Distribution Shapiro-Wilk W 0.888B~ 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0181 5.77021 

F Statistic P-Value 

6.32 0.03612 

Critical P-Value 

23.15450 0.94703 

0.1 6470 

Comparisons: 

·Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 3:20 PM 

14-1076-1240/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 30.89% 

Decislon(0.05} 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/5 5 18.678 12.355 24.360 4.9922 

100 5 10.875 5.1 675 16.684 4.8189 

Graphics 
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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-% Statistic Critical 
Artificial Soil/Sedi 100 1.18619 1.85955 

ANOVATable 

Source Sum of Squares Mean·Square DF 
Between 0.16053 0.16053 1 

Error 0.9127272 0.114091 8 

Total 1.07325724 0.2746209 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.54361 

DislribuHon Shapiro-Wilk W 0.94530 

Sample i..lnk Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1348 0.39725 

F Statistic P-Value 

1.41 0.26958 

Critical P-Value 

23.15450 0.17176 

0.61333 

Comparisons: 

Report Date: 

Analysis: 

Page 7 of 9 

19 Jul-06 3:20 PM 

02-5142-2850/B160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 N/A 36.37% 

Decislon(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-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.83880 0.30801 1.51 599 0.43246 
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CETIS Analysis Detail 
I Plan t Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

EQual Variance t Twer-Sample C>T Untransformed 

Grou·p Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.07597 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 1054.01 1054.01 1 

Error 891 .1883 111 .3985 8 

Total 1945.19806 1165.4083 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.83090 

Distribution Shapiro-Wilk W 0.91577 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0076 12.4130 

F Statistic P-Value 

9.46 0.01521 

Critical P-Value 

23.15450 0.57237 

0.32302 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Bof 9 

19 Jul-06 3:20 PM 

11-5006-0384/B160706psc 

CH2M Hill I 
Version 

19 Jul--06 3:20 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 28.83% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decislon(0.01) 

EQual Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 22.527 11.797 32.350 8.8714 
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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 SoiUSedi 100 3.66834 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
B(:ltween 24.5439 24.5439 1 

Error 14.59132 1.823915 8 

Total 39.1352196 26.367811 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.03404 

Dlstribulion Shapiro-Wilk W 0.88572 

Sample Link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0032 1.58833 

F Statistic P-Value 

13.46 ·0.00632 

Critical P-Value 

23.15450 0.50857 

0.15168 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 3:20 PM 

06-4658-3438/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 28.88% 

Declslon(0.05) 
Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiUS 5 5.49930 3.98799 7.29890 1.56382 

100 5 2.36600 1.17800 3.97800 1.09649 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 19-7121-0592 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 04-1356-1975 Code: 

Sample Date: 29 May-0611 :59 AM Material: 

Receive Date: Source: 

Sample Age: 8d 12h Station: 

Comments: J11JH7 

Comparison Summary 

Analysis Endpoint NOEL 

17-0180-1532 % Germination 100 

17-2546-1336 Average Height (mm) • < 100 

12-6594-2815 Average Length (mm) < 100 

09-5999-1657 Average AG Wt (Wet, mg) < 100 

01--3107-1189 Average AG Wt (Dry, mg) < 100 

05-9453-0547 Average Root Wt. (Wet, mg< 100 

07-8356-3286 Average Root WI. (Dry, mg) < 100 

16-493 3-2978 Average Total Wt (Wet, mg < 100 

05-3103-1245 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-07 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 

100 N/A 
100 . NIA 
100 NIA 
100 N/A 
100 N/A 
100 NIA 
100 NIA 

100 N/A 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/8160707psc Test Link: 

CH2M Hill I· 
Duration: NIA 
Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 
11.51% Wilcoxon Rank Sum Two-Sample 

13.77% Equal Variance t Two-Sample 

16.81% Equal Variance t Two-Sample 

30.73% Equal Variance t Two-Sample 

29.13% Equal Varia~ce t Two-Sample 

29.92% Equal Variance t Two-Sample 

21.28% Equal Variance t Two-Sample 

29.68% Equal Variance t Two-Sample 

27.05% Equal Variance t Two-Sample 

Analyst: '&-
-92-

Approval: __ _ 



CETIS Test Summary 
% Genninalion Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 0.96000 . 

100 5 0.96000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean 

0 Artificial SolVS 5 TT.84 

100 5 55.82 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean 

0 Artificial SoiUS 5 102.96 

100 5 51 .2 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 24.382 

100 5 14.385 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 4.40710 

100 5 1.75470 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soll/$ 5 18.678 

100 5 12.368 

Average Root Wt. (Dry, mg) Summary 

Conc-o/o Control Type Reps Mean 

0 Artificial Soil/S 5 1.09220 

100 5 0.45161 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 43.060 

100 5 26.752 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type : Reps Mean 

0 Artificial Soil/S 5 5.49930 

100 5 2.20631 

000-092-101-1 

Minimum Maximum SE 
0.80000 1.00000 0.04000 

0.80000 1.00000 0.04000 . 

Minimum Maximum SE 

69 86.400 3.8028 

50.200 73 4.3332 

Minimum Maximum SE 
-85.6 126.6 7.5491 
41 .8 71 .6 5.4424 

Minimum Maximum SE 

17.2TT 32.776 3.2300 

6.9560 20.858 2.4084 

Minimum Maximum SE 

3.11399 6.08000 0.61779 

0.75601 2.51799 0.30792 

Minimum Maximum SE 

12.355 24.360 2.2326 

6.072 18.282 2.0115 

Minimum Maximum SE 
0.87400 1.33799 0.09073 

0.22400 0.73801 0.08597 

Minimum Maximum SE 

29.633 57.136 5.3683 

13.028 36.400 4.29 

Minimum Maximum SE 
3.98799 7.29800 0.69936 

0.98000 3.25601 0.38824 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.08944 9.32% 

SD CV 

8.5034 10.92°.4 

9.6893 17.36% 

SD CV 

16.880 16.40% 

12.17 23.77% 

SD CV 

7.2226 29.62% 

5.3853 37.44% 

SD CV 

1.38143 31.35% 

0.68853 39.24% 

SD CV 

4.9922 26.73% 

4.4978 36.37% 

SD CV 

0.20288 18.58% 

0.19223 42.57% 

SD CV 

12.004 27.88% 

9.5927 35.86% 

SD CV 

1.56382 28.44% 

0.86812 39.35% 

Analyst: 1>--

Page 2 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/8160707psc 

-93 -
Approval: __ _ 



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 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 
100 · 73 50.2000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 85.6 111.800 

100 71 .6 51.2000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 18.118 13.7440 

Average AG Wt (Dry, mg) Detail 

Cone-•!,, Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.51799 2.16001 

Average Root WL (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 18.2820 11 .694 

Average Root Wt.-(Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.73801 0.43601 

Average Total Wt (Wet, mg} Detail 

Cone-% Control Type Rap 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 36.4000 25.4380 

Average Total Wt (Dry, mg} Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.25601 2.59602 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 

69 

52.6 

Rep3 
88.8000 

41 .8 

Rep3 
17.2775 

6.95601 

Rep3 
3.34750 

0.75601 

Rep3 
12.3550 

6.072 

Rep3 
0.89502 

0.22400 

Rep3 
29.6325 

13.0280 

'Rep3 
4.24252 

0.98000 

Rep4 Reps 
1.00000 1.00000 
0.80000 1.00000 

• 
Rep4 Rep5 
86.2 78 
50.3 53 

Rep4 Rep5 
126.6 102 
42 49.4000 

Rep4 Rep5 
31 .0360 22.8520 

12.2475 20.8580 

Rep4 Rep5 
6.08000 3.79600 

1.40750 1.93201 

Rep4 Rep5 
21.458 20.558 

11.2675 14.5220 

Rep4 Rep5 
1.21799 1.13599 

0.35001 0.51001 

Rep4 Rep5 
52.494 43.41 

23.5150 35.3800 

Rep4 Reps 
7.29800 4.93198 

1.75751 2.44202 

CETIS"" v1 .1.2revl 

Report Date: 

Test Link: 

\ 

· Page3of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B 160707psc 

Analyst: __ :b-__ 
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Approval: _ _ _ 



CETIS Analysis Detail . 
I Plant Bioassay - 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/Sedf 100· 27.5 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0 0 1 

Error 0.0907326 0.011342 8 

Total 0.09073264 0.0113416 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.50927 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 4 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

23.15450 1.00000 

0.00000 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:24 PM 

17-0180-1532/B160707psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 11 .51% 

Decision(0.05) 
Non-Significant Effect 

Oecision(0.05) 

Non-Significant Effect 

Declsion(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 0.96000 0.80000 .1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 

100 5 0.96000 0.80000 1.00000 0.08944 5.50000 1.50000 6.50000 2.23607 
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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 Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.81944 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1212.201 1212.201 1 

Error 664.76 83.095 8 

Total 1876.96094 1295.2959 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.29836 

Distribu6on Shapiro-Wilk W 0.87842 

Sample Link Control Link 

17-6324-9202 17 -6324-9202 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0025 10.7207 

F Statistic P-Value 
14.59 0.00509 

Critical P-Value 

23.15450 0.80637 

0.12515 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

19 Jul-06 2:24 PM 

17-2546-1336/8160707psc 

CH2M HIii I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 13.77%. 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslori(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 77.84 69 86.4 8.5034 

100 5 55.82 50.2 73 9.6893 
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Comparisons: Page 3 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:24 PM 

Analysls: 12-6594-2815/8160707psc 

I Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample link Control Link Date Analyzed Version 
Average Length .(mm) Comparison 17-6324-9202 17-6324-9202 19 Jul-06 2:23 PM CETISv1 .1 .2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C>T Untransfonned <100 100 NIA 16.81% 

Group Comparisons 

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

Artificial Soil/Sedi 100 5.56175 1.85955 0 .0003 17.3058 Significant Effect 

ANOVATable 

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

Between 6697.744 6697.744 1 30.93 0.00053 Significant Effect 

Error 1732.192 216.524 8 

Total 8429.93604 6914.2681 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 1.92402 23.15450 0.54176 Equal Variances 

Distribution Shapiro-Wilk W 0.92205 0.37437 Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soll/S 5 102.96 85.6 126.6 16.880 

100 5 51 .2 41 .8 71.6 12.17 
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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 Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SolllSedi 100 2.48136 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 249.8798 249.8798 1 

Error 324.6685 40.58357 8 

Total 574.548386 290.46341 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.79875 

Distribution Shapiro-WIik W 0.90298 

Sample Link Control Unk 
17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0190 7.49225 

F Statistic P-Value 

6.1 6 0.03803 

Critical P-Value 

23.15450 0.58353 

0.23617 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

19 Jul-06 2:24 PM 

09-5999-1657/B160707psc 

CH2M HUI I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.73% 

Dec[slon(0.05} 
Significant Effect 

Declslon(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 24.382 17.278 32.776 7.2226 

100 5 14.385 6.9560 20.858 5.3853 
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Comparisons: Page 5 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:24 PM 

Analysis: 01-3107-1189/B160707psc 

I Plant Bloassay - Chronic CH2M HIii I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Verslon 

Average AG Wt (Dry, mg) Comparison 17-6324-9202 17-6324-9202 19 Jul-06 2:23 PM CETISv1.1.2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance tTwo-Sample C>T Untransformed <100 100 NIA 29.13% 

Group Comparisons 

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

Artificial Soil/Secll 100 3.84251 1.85955 0.0025 1.28360 Significant Effect 

ANOVATable 

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

Between 17.588 17.588 1 14.76 · 0.00493 Significant Effect 

Error 9.529622 1.191203 8 

Total 27:1176195 18.779200 9 . 
ANOVA Assumptions 

Attribute Test Statistic Crltlcal P-Value Declsion(0.01) 

Variances Variance Ratio F 4.02546 23.15450 0.20606 Equal Variances 

Distribution Shapiro-Wilk W 0.94342 0.59163 Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.4071 0 3.11399 6.08000 1.38143 

100 5 1.75470 0.75601 2.51799 0.68853 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root Wt. (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 2.09988 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 99.5493 99.5493 1 

Error 180.6089 22.57611 · 8 

Total 280.158188 122.12541 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.23194 

Distribution Shapiro-Wilk W 0.92433 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0345 5.58807 

F Statistic P-Value 

4.41 0.06895 

Critical P-Value 

23.15450 0.84469 

0.39446 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page6of 9 

19 Jul-06 2:24 PM 

05-9453-0547/B 160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.92% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

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/$ 5 18.678 12.355 24.360 4.9922 

100 5 12.368 6.072 18.282 4.4978 
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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-% Statistic Critical 

Artificial Soil/Sedi 100 5.12508 1.85955 

ANOVATable 

Source Sum of Squares Mean Square ·DF 

Between 1.025888 1.025888 1 

Error 0.3124553 0.039057 8 

Total 1.33834291 1.0649445 9 . 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.11389 

Distribution Shapiro-Wilk W 0.92908 

Sample Link Control Link 
17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0005 0.23243 

F Statistic P-Value 

26.27 0.00090 

Critical P-Value 

23.15450 0.91926 

0.43895 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7of 9 

19 Jul--06 2:24 PM 

07-8356-3286/8160707psc 

CH2M Hill I 
Version 

- 19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 21 .28% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

o Artlficial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.45161 0.22400 0.73801 0.19223 
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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-¾ Statistic Critical 

Artificial Soil/Sedi 100 2.37313 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 664.8676 664.8676 1 

Error 944.4609 118.0576 8 

Total 1609.32855 782.92523 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.56592 

Distribution Shapiro-Wilk W 0.91036 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL, LOEL 

<100 100 

P-Value MSD 

0.0225 12.7786 

F Statistic P-Value 

5.63 0.04503 

Critical P-Value 

23.15450 0.67454 

0.28347 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page Bof 9 

19 Jul-06 2:24 PM 

16-4933-2978/8160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 29.68% 

Decis ion(0.05) 

. Significant Effect 

Declslon(0.05) 

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 43.060 29.633 57.136 12.004 

100 5 26.752 13.028 36.4 9.5927 
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CETIS Analysis Detail 
I Plant Bloassay • 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 SoiVSedi 100 4.11677 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 27.10937 27.1 0937 1 

Error 12.79666 1.599583 8 

Total 39.9060297 28.708952 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.24498 

Distribution Shapiro-Wilk W 0.93055 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0017 1.48744 

F Statistic P-Value 

16.95 0.00336 

Critical P-Value 

23.15450 0.28067 

0.45329 

Comparisons: 

Report Date; 

Analysls: 

Date Analyzed 

Page9 of 9 

19 Jul-06 2:24 PM 

05-3~ 03-1245/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1.1 .2 

Toxic Units ChV , PMSD 

NIA 27.05% 

Decislon(0.05) 

Significant Effect 

Decision(0.05} 

Significant Effect 

Decision(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 5.49930 3.98799 7.29800 1.56382 

100 5 2.20631 0.98000 325601 0.86812 
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DayoL Day12~ Day14 N(f Day1s Nif" oayt9_@_ Day21~ Day23& oayl..!_ __ Day~ !!,-' 

Bioassay Lab ID: BG l~<>i~o~ Sample No: J111,( ("' 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 16-9666-2893 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 
Setup Date: 07 Jun-06 Brine: 

Sample No: 03-1377-9036 Code: 

Sample Date: 29 May-06 03:33 PM Material: 
Receive Date: Source: 

Sample Age: 8d 8h Station: 

Comments: J11K16 

Comparison Summary 

Analysis Endpoint NOEL 
01-9733-3651 . % Germination <100 

00-9315-6645 Average Height (mm) < 100 

06-5083-34 77 Average Length (mm) < 100 

07-8432-6413 Average AG Wt (Wet, mg) < 100 

11 -9793-2178 Average AG Wt (Dry, mg) <100 

07-8258-1670 Average Root Wt. (Wet,_ mg < 100 

08-8106-9018 Average Root Wt. (Dry, mg) < 100 

13-6298-87 46 Average Total WI (Wet, mg < 100 

10-9491-9664 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002} 

B1607-08 

Soil 

Hanford 

LOEL ChV 
100 N/A 

100 N/A 

100 N/A 

100 NIA 

100 NIA 

100 N/A 

100 N/A 

100 NIA 

100 NIA 

CETIS™ v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:26 PM 

04-07 44-1803/B 160708psc Test Link: 

CH2M HIii I 
Duration: NIA 

Species: Poa sandbergil 

Source: 

Client: 

Project: 

PMSD Method 
14.30% Equal Variance t Two-Sample 

11 .38% Equal Variance t Two-Sample 

15.33% Equal Variance t Two-Sample 

27.46% Equal Variance t Two-Sample 

27.89% Equal Variance t Two-Sample 

25.65% Equal Variance t Two-Sample 

19.08% Equal Variance t Two-Sample 

26.20% Equal Variance t Two-Sample 

25.70% Equal Variance t Two-Sample 

Analyst: ~ 
-105-

Approval:. _ _ _ 



CETIS Test Summary 
% Gennlnation Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.80000 0.60000 

Average Height (mm) Summary 

Cone•% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 61 .840 52.5 

Average Length (mm) Summary . 

Cone•¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 51 .540 44.5 

Average AG Wt (Wet, mg) Summary 

Cone•% Control Type Reps Mean Minimum 

0 Artificial Soi/IS 5 24 ,382 17.277 

100 5 15.554 11.675 

Average AG Wt (Dry, mg) Summary 

Cone•¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.28693 1.73752 

Average Root Wt (Wet, mg) Summary 

Cone•% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 9.4507 7.0325 

Average Root Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0.87400 

100 5 0.49613 0.36666 

Average Total Wt (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 25.005 18.708 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 5.49930 3.98799 

100 5 2.78306 2.13251 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.06325 

Maximum SE 

86.400 3.8028 

67.300 2.8720 

Maximum SE 

126.6 7.5491 

65.300 3.8803 

Maximum SE 

32.776 3.2300 

21.378 1.5913 

Maximum SE 
6.08000 0.61779 

3.15250 0.23481 

Maximum SE 

24.360 2.2326 

14.143 1.2866 

Maximum SE 

1.33799 0.09073 

0.73001 0.06580 

Maximum SE 

57.136 5.3683 

35.520 2.8284 

Maximum SE 
7.29800 0.69936 

3.88251 0.29726 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

0.14142 17.68% 

SD CV 

8.5034 10.92% 

6.4221 10.38% 

SD CV 

16.880 16.40% 

8.6766 16.83% 

SD CV 
7.2226 29.62% 

3.5582 22.88% 

SD CV 
1.38143 31.35% 

0.52505 22.96% 

SD CV 

4.9922 26.73% 

2.877 30.44% 

SD CV 
0.20288 18.58% 

0.14714 29.66% 

SD CV 

12.004 27.88% 

6.3244 25.29% 

SD CV 
1.56382 28.44¾ 

0.66469 23.88% 

Page 2 of 3 

19 Jul-06 2:26 PM 

04-0744-1803/B160708psc 

-106-
Analyst: %-- Approval:. __ _ 



CETIS Test Summary 
o/o Germination Detail 

Cone-o/o Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/S 1.00000 1.00000 0.80000 

100 0.80000 0.80000 0.80000 

Average Height (mm) Detail 

Cone•% Control Type Rep1 Rep2 Rep3 
0 Artificial Soil/5 69.6 86.4000 69 

100 52.5 67.3000 58 

Average Length (mm) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/5 85.6 111 .800 88.8000 

100 44.5 65.3000 54.3 

Average AG Wt (Wet, mg) Detail 

Cone•% Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/$ 17.97 32.7760 17.2775 

100 14.46 21.3775 11 .6750 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soll/S 3.11399 5.69800 3.34750 

100 2.17999 3.15250 1.73752 

Average Root Wt. (Wet, mg) Detail 

Cone-¾ Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/$ 14.658 24.3600 12.3550 

100 9.57999 14.1425 7.03250 

Average Root WL (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 0.87400 1.33799 0.89502 

100 0.44498 0.73001 0.39499 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 32.628 57.1360 29.6325 

100 24.04 35.5200 18.7075 

Average Total Wt (Dry, mg) Detail 

Cone-01. Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/S 3.98799 7.03599 4.24252 

100 2.62497 3.88251 2.13251 

000-092-101-1 

Rep4 Reps 
1.00000 1.00000 
0.60000 1.00000 

Rep4 Reps 
86.2 78 
67 64.4000 

Rep4 Reps 
126.6 102 
49 44.6 

Rep4 RepS 
31.0360 22.8520 
14.88 15.3780 

. 

Rep4 Reps 
6.08000 3.79600 
2.08663 2.27800 

Rep4 Rep5 
21.458 20.558 
7.16667 9.33201 

Rep4 Reps 
1.21799 1.13599 

0.36666 0.54402 

Rep4 Rep5 
52.494 43.41 
22.0466 24.7100 

Rep4 RepS 
7.29800 4.93198 
2.45329 2.82202 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Page3of 3 

19 Jul-06 2:26 PM 
04-0744-1803/8160708psc 
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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 Soil/Sedi 100 2.15401 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0875112 0.087511 1 

Error 0.1508886 0.018861 8 

Total 0.23839983 0.1063723 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.32601 -
Distribution Shapiro-WIik W 0.86391 

Sample Link Control Link 

04-0744-1803 04-07 44-1803 

Zeta NOEL LOEL 

<100 100 

P•Value MSD 
0.0317 0.161 52 

F Statistic P-Value 

4.64 0.06338 

Critical P-Value 

23.15450 0.43367 

0.08483 

Comparisons: 

Report Date: 

Analysis: 

. Date Analyzed 

Page 1 of 9 

19 Jul-06 2:26 PM 
01-9733-3651/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 14.30% 

Decision(0.05} 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-01. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/5 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.80000 0.60000 1.00000 0.14142 1.1 1056 0.88608 1.34528 0.16242 
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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 Critlcal 

Artificial Soil/Sedi 100 3.35745 1.85955 

ANOVATable 

Sourc_e Sum of Squares Mean Square OF 

Between 639.9999 639.9999 1 

Error 454.204 56.77551 8 

Total 1094.20392 696.77538 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.75322 

Distribution Shapiro-Wilk W 0.88646 

Sample Link Control Link 
04--0744-1803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0050 8.86172 

• 
F Statistic P-Value 

11.27 0.00997 

Critical P-Value 

23.15450 0.59987 

0.15463 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:26 PM 

00-9315-6645/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETiSv1 .1.2 

Toxic Units ChV PMSD 

N/A 11.38% 

De_clslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(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 Artlficial Soll/S 5 77.84 69 86.4 8.5034 

100 5 61 .840 52.5 67.3 6.4221 
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CETIS Analysis Detail 
j 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 6.05796 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square OF 

Between 6610.041 6610.041 1 

Error 1440.924 180.1155 8 

Total 8050.96509 6790.1565 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.78502 

Distribution Shapiro-Wilk W 0.96894 

Sample Link Control Unk 
04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0002 15.7839 

F Statistic P-Value 

36.70 0.00030 

Crit ical P-Value 

23.15450 0.22554 

0.88088 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19 Jul-06 2:26 PM 

06-5083-3477/B16070Bpsc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.33% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum M~lmum SD Mean Minimum Maximum SD 

Q Artificial Soll/S 5 102.96 85.6 126.6 16.880 

100 5 51.540 44.5 65.3 8.6766 
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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 I Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.45178 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 194.843 194.843 1 

Error 259.3056 32.4132 B 

Total 454.148621 227.25622 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.12038 

Distribution Shapiro-Wilk w· 0.92089 

Sample Link Control Link 
04-07 44-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0199 6.69574 

F Statistic P-Value 
6.01 0.03983 

Critical P-Value 

23.15450 0.1 9905 

0.36443 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:26 PM 

07-8432-6413/B16070Bpsc 

CH2M Hilt" I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 27.46% 

Declslon(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 15.554 11 .675 21 .378 3.5582 
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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 TwerSample C>T Untransformed 

Group Comparisons 

C.ontrol vs Cone-'!. Statistic Critical 

Artificial Soil/Sedi 100 3.20796 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 11.23781 11 .23781 1 

Error 8.73605 1.092006 8 

Total 19.9738569 12.329813 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 6.92246 

Distribution Shapiro-Wilk W 0.93730 

Sample Link Control Link 

04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0062 1.22899 

F Statistic P-Value 

10.29 0.01 246 

Critlcal P-Value 

23.15450 0.08755 
0.52338 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:26 PM 

11-9793-2178/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 27.89% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declslon(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 Soil/S 5 4.40710 3.1 1399 6.08000 1.38143 

100 5 2.28693 1.73752 3.15250 0.52505 
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CETIS Analysis Detail 
j 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 SoiVSedi 100 3.58083 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 212.8465 212.8465 1 

Error 132.797 16.59963 8 

Total .345.64357 229.44616 9 

ANOVA Assumptions 

Attribute Test ·Statistic 

Variances Variance Ratio F 3.01097 

Distribution Shapiro-Wilk W 0.97672 

Sample Link Control Link 

04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

.P-Value MSD 

0.0036 4.79167 

F Statistic P-Value 

12.82 0.00718 

Critical P-Value 

23.15450 0.31096 

0.94525 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 6of 9 

19 Jul-06 2:26 PM 

07-8258-1670/B160708psc 

CH2M Hill I 
Version 

19 Jul--06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.65% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Dislr1bullon 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 18.678 12.355 24.360 4.9922 

100 5 9.4507 7.0325 14.143 2.877 
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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-% Statistic Critical 

Artificial Soil/Sedi 100 5.31813 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.8882381 0.888238 1 

Error 0.2512475 0.031406 8 

Total 1.1 3948554 0.9196440 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.90115 

Distribution Shapiro-Wilk W 0.93555 

Sample Link Control Link 

04-07 44-1 803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0004 0.20842 

F Statistic P-Value 

28.28 0.00071 

Critical P-Value 

23.15450 0.54906 

0.50465 

Comparisons: 

Report Date: 

Analysis: 

Dale Analyzed 

Page 7 of 9 

19 Jul-06 2:26 PM 

06-a106-9018/B160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.08% 

Declsion(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/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.49613 0.36666 0.73001 0.14714 
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CETIS Analysis Detail 
I Plant 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 Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.97556 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 814.9813 814.9813 1 

Error 736.3755 92.04694 8 

Total 1551 .35687 907.02827 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.60252 

Distribution Shapiro-Wilk W 0.95188 

Sample Link . Control Link 

04-0744-1803 04-0744-1 803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0089 11 .2835 

F Statistic P-Value 
8.85 0.01772 

Critical P-Value 

23.15450 0.24222 

0.69072 

Comparisons : 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jui-06 2:26 PM 

13-629~7 46/8160708psc 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 26.20% 

Decislon(0.05) 

Significar:it Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial SoiliS 5 43.060 29.633 57.136 12.004 

100 5 25.005 18.708 35.520 6.3244 
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CETIS Analysis Detail 
I Plan t Bioassay. Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transfonn 
Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Conc-0/o Statistic Critical 

Artificial Soil/Sedi 100 3.57440 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 18.44486 18.44486 1 

Error 11.54938 1.443673 8 

Total 29.9942417 19.888531 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.53518 

Distribution Shapiro-Wilk W 0.92834 

Sample Link Control ·Link 

04-0744-1803 04-07 44-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0036 1.4131 

F Statistic P-Value 
12.78 0.00725 

Critical P-Value 

23.15450 0.12616 

0.43174 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 9of 9 

19 Jul-06 2:26 PM 

10-9491 -9664/B 160708psc 

• CH2M Hm· I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.70% 

Decision(0.05) . 

Significant Effect 

Decision(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 SD 

0 Artificial Soil/S 5 5.49930 3.98799 729800 1.56382 

100 5 2.78306 2.1 3251 3.88251 0.66469 
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A 
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CETIS Test Summary 
j Plant Bioassay • Chronic 

Test No: 15-1145-8001 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DIIWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-2009-5721 Code: 

Sample Date: 30 May-06 02 :30 PM Material: 

Receive Date: Source: 

Sample Age: 7d 9h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NO~L 
02-6140-8578 % Gennination 100 

15-0896-4337 Average Height (mm) < 100 

06-3461-1993 Average Length (mm) <100 

12-8066-1990 Average AG WI (Wet, mg) < 100 

08-2542-4686 Average AG WI (Dry, mg) < 100 

12-8556-3864 Average Root Wt. (Wet, mg < 100 

06-3793-1126 Average Root Wl (Dry, mg) < 100 

01-6937-8103 Average Total Wt (Wet, mg < 100 

15-4156-7315 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

81607-09 

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 2:32 PM 

01-7170-24301B160709psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

16.88% Equal Variance t Two-Sample 

12.63% Equal Variance t Two-Sam_ple 

18.52% Equal Variance t Two-Sample 

29.87% Equal Variance t Two-Sample 

27.23% Equal Variance t Two-Sample 

25.08% Equal Variance t Two-Sample 

19.25% Equal Variance t Two-Sample 

27.10% Equal Variance t Two-Sample 

24.85% Equal Variance t Two-Sample 

-118-
Analyst: 6.._ Approval : __ _ 



CETIS Test Summary 
% Gennination Summary 

Conc-0/o Control Type Reps Mean Minimum 

0 Artificial SoiUS 5 0.96000 0.80000 

100 5 0.88000 0.60000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soi l/S 5 TT.84 69 

100 5 61 .320 52.200 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 54.700 43 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 14.027 8.592 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 1.91687 1.31401 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum. 

0 Artificial Soil/S 5 18.678 12.355 

100 5 11.743 8.7620 

Average Root Wt. (Ory, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 1.09220 0,87400 

100 5 0.73346 0.51331 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 25.77 17.354 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 2.65033 1.97803 

000-092-101-1 

Maximum SE 
1.00000 0.04000 

1.00000 0.08000 

Maximum SE 
86.400 3.8028 

69.300 3.6725 

Maximum SE 

126.6 7.5491 

80.800 6.9399 

Maximum SE 
32.776 3.2300 

20.113 2.2150 

Maximum SE 

6.08000 0.61779 

2.36401 0.18634 

Maximum SE 

24.360 2.2326 

14.762 1.1676 

Maximum SE 

1.33799 0.09073 

0.87800 0.06744 

Maximum SE 

57.136 5.3683 

34.050 3.2504 

Maximum SE 
7.29800 0.69936 

3.24202 0.22594 

CETIS™ v1.1.2revl 

Report Date: 
Test Link: 

SD .CV 
0.08944 9.32% 

0.17889 20.33% 

SD CV 

8.5034 10.92% 

8.2120 13.39% 

SD CV 

16.880 16.40% 

15.518 28.37% 

SD CV 
7.2226 29.62% 

4.9529 35.31% 

SD CV 

1.38143 31.35% 

0.41667 21 .74% 

SD CV 
4,9922 26.73% 

2.6107 22.23% 

SD CV 

0.20288 18.58% 

0.15081 20.56% 

SD CV 
12.004 27.88% 

7.2680 28.20% 

SD CV 
1.56382 28.44% 

0.50522 19.06% 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

Average Height (mm) Detail 

Cone-o/o Control Type Rep 1 Rep2 

0 Artificial Soll/S 69.6 86.4000 
100 67.5 64.8000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 56.3 80.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial S.oil/S 17.97 32.7760 

100 20.1125 15.298 

Average AG Wt (Dry, mg) Detail 

Cone•o/o Control Type Rep1 Rep2 

0 Artificial SoiVS 3.11399 5.69800 

100 2.25500 2.36401 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 14.658 24.3600 

100 13.9375 14.7620 

Average Root Wt. (Dry, mg) Detall 

Cone-".-' Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.75000 0.87800 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 34.0500 30.0600 

Average Total Wt (Dry, mg) Detail 

Cone-o/a Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.00500 3.24202 

000-092-101-1 

Rep3 
0.80000 

0.60000 

Rep3 

69 
69.3000 

Rep3 

88.8000 

44 

Rep3 

17.2775 
15;5133 

Rep3 
3.34750 

1.83333 

Rep3 

12.3550 
11.6167 

Rep3 

0.89502 

0.51331 

Rep3 

29.6325 
28.43 

Rep3 
4.24252 

2.34664 

-

Rep4 Rep5 
1.00000 1.00000 
1.00000 1.00000 

Rep4 Reps 

86.2 78 
52.2000 52.8 

Rep4 Rep5 

126.6 102 

43 49.4000 

Rep4 Rep5 

31.0360 22.8520 
9.31799 8.59199 

Rep4 Reps 
6.08000 3.79600 

1.81799 1.31401 

Rep4 Rep5 
21 .458 20,558 

9.63799 8.76201 

Rep4 Rep5 
1.21799 1.13599 

0.86199 0.66401 

Rep4 Rep5 
52.494 43.41 

18.956 17.3540 

Rep4 Rep5 
7.29800 4.93198 

2.67998 1.97803 

CETIS N v1 .1.2revl 

Report Date: 
Test Link: 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 0.88438 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.021087 0.021087 1 

Error 0.2156876 0.026961 8 

Total 0.23677457 0.0480479 9 

AN OVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.75435 

Distribution Shapiro-Wilk W 0.82977 

Sample Link Control Link 
01 -7170-2430 01-7170-2430 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.2011 0.19311 

F Statistic P-Value 
0.78 0.40229 

Critical P-Value 

23.15450 0.22822 

0.03325 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:32 PM 

02-6140-8578/8160709psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:32 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 N/A 16.88% 

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 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Helght(mm) Comparison 

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedl 100 3.12483 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 682.2759 682.2759 1 

Error 558.98 69.87251 8 

Total 1241 .25592 752.14838 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.07223 

Distribution Shapiro-Wilk W 0.80723 

Sample Link Control Link 

01-7170-2430 01 -7170-2430 

Zeta LOEL 
100 

P-Value MSD 
0.0071 9.83084 

F Statistic P-Value 

9.76 0.01413 

Critical P-Varue 

23.15450 0.94774 

0.01775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page2of 9 · 

19 Jul-06 2:32 PM 

15--0896-4337/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 12.63% 

Declslon(0.05) 
Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DisbibuUon 

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 77.84 69 86.4 8.5034 

100 5 61.320 52.2 69.3 8.2120 
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Comparisons: Page 3 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:32 PM 
Analysis : 06-3461-1993/8160709psc 

I Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Average Length (mm) Comparison 01-7170-2430 01 -7170-2430 19 Jul-06 2:32 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 NIA 18.52% 

Group Comparisons 

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

Artificial Soil/Sedi 100 4.7063 1.85955 0.0008 19.0685 Significant Effect 

ANOVATable 

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

Between 5822.569 5822.569 1 22.15 0.00153 Significant Effect 

Error 2103.032 262.879 8 

Total 7925.60083 6085.4478 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances Variance Ratio F 1.18329 23.15450 0.87437 Equal Variances 

Distribution Shapiro-Wilk W 0.89794 0.20796 Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soll/$ 5 102.96 65.6 126.6 16.880 

100 5 54 .700 43 80.8 15.518 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analys is 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 

Arti ficial Soil/Sedi 100 2.64403 1.85955 

ANOVATabie 

Source Sum of Squares Mean Square DF 

Between 268.0929 268.0929 1 

Error 306.7903 38.34879 8 

Total 574.88324 306.44169 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.12648 

Disllibullon Shapiro-WIik W 0.90820 

Sample Link Control Link 

01-71 70-2430 01 -7170-2430 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0148 7.28305 

F Statistic P-Value 

6.99 0.02953 

Critical P-Value 

23.15450 0.48293 

0.26886 

Comparisons: 

Report Date; 

Analysls: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:32 PM 

12-8068-1990/8160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.87% 

Decislon(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 so 
0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 14.027 8.592 20.1 13 4.9529 
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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 Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.85912 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 15.50307 15.50307 1 

Error 8.327819 1.040977 8 

Total 23.8308907 16.544049 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 10.99173 

Distribution Shapiro-Wilk W 0.95349 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0024 1.1 9994 

F Statistic P-Value 

14.89 0.00481 

, 

Critical P-Value 

23.15450 · 0.03940 

0.70981 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:32 PM 

08-2542-4686/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 27.23% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

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/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.91687 1.31401 2.36401 0.41667 
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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 Untransfom,ed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.75241 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 120.2203 120.2203 1 

Error 126.9522 15.86902 8 

Total 247.172516 136.08935 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.65647 

Distribution Shapiro-Wilk W 0.96115 

Sample Link Control Link 
01-7170-2430 01 -7170-2430 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0125 4.68503 

F Statistic P-Value 
7.58 0.02497 

Critical P-Value 

23.15450 0.23710 

0.79890 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:32 PM 

12-8553-3864/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 25.08% 

Decision(0. 05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Nomial Disbibulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 11 .743 8.7620 14.762 2.6107 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root 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 3.17315 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.3217276 0.321728 1 

Error 0.255621 0.031953 8 

Total 0.57734865 0.3536802 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.B0976 

Distribution Shapiro-Wilk W 0.90710 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0066 0.21023 

F Statistic P-Value 

10.07 0.01313 

Critical P-Value 

23.15450 0.57968 

0.26164 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:32 PM 

06-3 793-1126/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 

N/A 19.25% 

Decision(0.05) 

Significant Effect 

Decision(0.05) . 

Significant Effect 
' 

Decision(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 5 1.09220 0.87400 1.33799 0.202B8 

100 5 0.73346 0.51331 0.87800 0.15081 
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CETIS Analysis Detail 
I PJant Bioassay - Chronic 

Endpoint Analysis Type 

Average Tolal Wt (Wet, 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 , 2.75510 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 747.3687 747.3687 1 

Error 787.6796 98.45995 8 
Total 1535.04828 845.82866 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.72781 

Distribution Shapiro-Wilk W 0.94961 

Sample Link Control Link 

01-7170-2430 01-7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0124 11 .6699 

F Statistic P-Value 

7.59 0.02486 

Critical P-Value 

23.15450 0.35455 

0.66386 

Comparisons: 

Report Date: 

Analysis: 

Date Analyz°ed 
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19 Jul-06 2:32 PM 

01-6937-8103/B160709psc 

CH2M HIii I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.10% 

Declsfon(0.05) 

Significant Effect 

Declsion(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/$ 5 43.060 29.633 57.136 12.004 

100 5 25.77 17.354 34.050 7.2680 
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CETIS Analysis Detail 
j Plant Bloassay - 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 YS Cone-% Statistic Critica l 

Artificial Soil/Sedi 100 3.87639 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 20.29146 20.29146 1 

Error 10.80311 1.350388 ~ 8 

Total 31.0945673 21 .641850 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.58106 

Distribution Shapiro-Wilk W 0.95707 

Sample Link Control Link 

01-7170-2430 01-7 170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0023 1.36668 

F Statistic P-Value 

15.03 0.00470 

Critical P-Value 

23.15450 0.05021 

0.75197 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:32 PM 

15-4156-7315/B 160709psc 

CH2M Hill I 
Vers ion 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 24.85% 

Decision(0.05) 

Significant Effec t 

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 Arti ficial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.65033 1.97803 32 4202 0.50522 
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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 15-4133-9306 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Dale: 07 Jun-06 Brine: 

Sample No: 06-0325-5625 Code: 

Sample Date: 30 May-06 05:26 PM Material: 

Receive Dale: Source: 

Sample Age: 7d 6h Station: 

Comments: J11JY8 

Comparison Summary 

Analysis Endpoint NOEL 

03-9676-3 540 % GerminaUon 100 

08-4029-7083 Average Height (mm) < 100 

06-0907-3552 Average Length (mm) < 100 

03-5550-6588 Average AG Wt (Wet, mg) < 100 

10-4381-0051 Average AG Wt (Dry, mg) < 100 

16-2111-6497 Average Root Wt. (Wet, mg < 100 

05-8762-7837 Average Root Wt. (Dry, mg) < 100 

00-8470-7796 Average Total Wt (Wet, mg < 100 

12-0327-6502 Average Total Wt (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-10 

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 2:36 PM 

02-5186-7967/8160710psc Test link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD . Method 
29.32% Wilcoxon Rank Sum Two-Sample 

11.70% Equal Variance I TW!>-Sampie 

19.18% Equal Variance I TW!>-Sample 

27.81% Equal Variance I Two-Sample 

32.10% Equal Variance I Two-Sample 

26.02% Equal Variance t Two-Sample 

31.04% Equal Variance I Two-Sample 

26.61% Equal Variance I Two-Sample 

31.16% Equal Variance t TW!>-Sampte 

-131 -
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CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 . Artificial Soil/S 5 0.96000 0.80000 

100 5 0.80000 0.20000 

Average Height (mm) Summary 

Cone•¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 63.100 56 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 102.96 85.6 

100 5 72.960 55 

Average AG Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 13.832 8.3301 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.34030 0.88000 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 10.013 5.2001 

Average Root Wt. (Dry, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 1.09220 0.87400 

100 5 0.56790 0.00000 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 43.060 29.633 

100 5 23.845 13.530 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 ArtlficialSoiVS 5 5.49930 3.98799 

100 5 2.90820 0.88000 

000-092-101-1 

Maximum SE 

1.00000· 0.04000 

1.00000 0.15492 

Maximum SE 

86.400 3.8028 

71 .800 3.0890 

Maximum SE 

126.6 7.5491 

95.800 7.4706 

Maximum SE 

32.776 3.2300 

18.422 1.6935 

Maximum SE 

6.08000 0.61779 

3.62800 0.44410 

Maxlmum SE 

24.360 2.2326 

12.814 1.3579 

Maximum SE 
1.33799 0.09073 

0.95200 0.15811 

Maximum SE 

57.136 5.3683 

31.236 3.023 

Maximum SE 

7.29800 0.69936 

4.58000 0.59995 

CETISm v1 .1.2revl 

Report Date: 

Test Link: 

SD CV 
0.08944 9.32% 

. 0.34641 43.30% 

SD CV 
8.5034 10.92% 

6.9072 10.95% 

SD CV 
16.880 16.40% 

16.705 22.90% 

SD CV 
7.2226 29.62% 

3.7868 27.38% 

SD CV 

1.38143 31 .35% 

0.99304 42.43% 

SD CV 

4.9922 26.73% 

3.0364 30.33% 

SD CV 
0.20288 18.58% 

0.35354 6225% 

SD CV 
12.004 27.88% 

6.7596 28.35% 

SD CV 
1.56382 28.44% 

1.34153 46.13% 

Page2 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/B160710psc 
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CETIS Test Summary 
¾ Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 1.00000 1.00000 . 

100 1.00000 0.80000 

Average Height (mm) Detail 

Cone-¾ . Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 56.4000 67.5 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 85.6 · 111 .800 

100 64.6 95.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 12.7180 16.0125 

Average AG Wt (Dry, mg) Detail 

Conc-•J. Control Type Rep 1 Rep2 

0 Artificial Soll/S 3.11399 5.69800 

100 2.15801 2.68750 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 10.2520 12.355 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 0.87400 1.33799 

100 0.59800 0.73749 

Average Total Wt (Wet, mg) Detail 

Cone-o/. Control Type Rep 1 Rep2 

0 Artificial Soif/S 32.628 57 .1 360 

100 22.9700 28.3675 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 2.75601 3.42499 

000-092-101-1 

Rep3 
0.80000 

1.00000 

Rep3 

69 

63.8 

Rep3 

88.8000 

64.8000 

Rep3 
17.2775 

13.678 

Rep3 

3.34750 

2.34800 

Rep3 

12.3550 

9.44202 

Rep3 

0.89502 

0.55200 

Rep3 
29.6325 

23.12 

Rep3 
4.24252 

2.90000 

Rep4 Reps 
1.00000 1.00000 

0.20000 1.00000 

Rep4 RepS 

86.2 78 

56 71 .8000 

Rep4 Reps 

126.6 102 

55 84.6 

Rep4 Reps 
31 .0360 22.8520 

8.33008 18.422 

Rep4 Reps 

6.08000 3.79600 

0.88000 3.62800 

Rep4 RepS 

21 .458 20.558 

5.20007 12.814 

Rep4 Reps 

1.21799. 1.13599 

0.00000 0.95200 

Rep4 Rep S 

52.494 · 43.41 

13.5302 31 .236 

Rep4 Reps 

7.29800 4.93198 

0.88000 4.58000 

CETIS™ v1.1 .2revl 

Report Date: 
Test Link: 

Page3 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/B160710psc 
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· CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 24.5 
' 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 0.0777281 0.077728 1 

Error 0.6285783 0.078572 8 

Total 0.70630639 0.1563004 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 12.85562 

Distribution Shapiro-Wilk W 0.76446 

Sample link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

100 >100 

P-Value T ies 

-0.2738 4 

F Statistic P-Value 

0.99 0.34905 

Critical P•Value 

23.15450 0.02975 

0.00535 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 2:36 PM 

03-9678-3540/B160710psc 

CH2M Hill I 
Date Analyzed Version 

.19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units GhV PMSD 

1 N/A 29.32% 

Decislon(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Oecision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 6.10000 2.50000 7.00000 2.01246 

100 5 0.80000 0.20000 1.00000 0.34641 4.90000 1.00000 7.00000 2.92404 
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CETIS Analysis Detail 
I Plant B ioassay - 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-¾ Statistic Critical 

Artificial Soil/Sedi 100 3.00856 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 543.1689 543.1689 1 

Error 480.072 60.009 8 

Total 1023.24091 603.17789 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.51557 

Distribution Shapiro-W ilk W 0.85739 

Sample Link C9ntrol Link 
✓ 02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0084 9.11057 

F Statistic P-Value 

9.05 0.01685 

Critical P-Value 

23.15450 0.69688 

0.07108 

Comparisons: 

Report Date: 

Analysis: 

D<!te Analyzed · 

Page 2 of 9 

19 Jul-06 2:36 PM 

0B-4029-7083/B16071 0psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETI Sv1 .1.2 

Toxic Units ChV PMSD 

NIA 11 .70% 

Deci&ion(0.05) 

Signlftcant Effect 

Decislon(0.05) 

Significant Effect 

.Declslon(0.01) 

Equal Variances 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 63.100 56 71 .8 6.9072 

Graphics 
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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 Cr!lical 

Artificial Soil/Sedi 100 2.82467 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2250 2250 1 
Error 2255.984 281.998 B 

Total 4505.98413 2531.9980 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.02114 

Distribution Shapiro-Wilk W 0.89849 

Sample Link Cont rol L ink 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0112 19.7497 

F Statistic P-Value 

7.98 0.02233 

Critical P-Value 

23.15450 0.98431 

0.21087 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:36 PM 

06-0907-3552/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.18% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(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 Soii/S 5 102.96 85.6 126.6 16.880 

100 5 72.960 55 95.8 16.705 

Graphics 
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CETIS Analysis Detail 
j 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-¾ Statistic Critical 

Artificial Soil/Sedi 100 2.89279 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 278.2663 278.2663 1 

Error 266.0222 33.25277 8 

Total 544.288483 311 .51907 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.63789 

Distribution Shapiro-Wilk W 0.94405 

Sample Link Control Link 
02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSC 

0.0101 6.7819 

F Statistic P-Value 

8.37 0.02011 

Critical P-Value 

23.15450 0.23884 

0.59892 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:36 PM 

03-5550-6588IB160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 27.81% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dishibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 13.832 8.3301 18.422 3.7868 
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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 2.71643 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 10.67911 10.67911 1 

Error 11 .5.7783 1.447229 8 

Total 22.2569437 12.12634 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.93520 

Distribution Shapiro-Wilk W 0.92699 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0132 1.41484 

F Statistic P-Value 

7.38 0.02639 

Critical P-Value 

23.15450 0.53825 

0.41894 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5of 9 

19 Jul--06 2:36 PM 

10-4381-0051/B160710psc 

CH2M Hill I 
Version 

19 Jui-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 32.10% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.34030 0.88000 3.62800 0.99304 
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CETIS Analysis Detail 
I Plant Bioassay - 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 Crltlcal 

Artificial Soil/Sedi 100 3.31605 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 187.71 34 187.71 34 1 

Error 136.5664 17.0708 8 

Total 324.279861 204.78424 9 

ANOVA Assumptions 

Attribute Test Stati_stlc 

Variances Variance Ratio F 2.70321 

Distribution Shapiro-Wilk W 0.93058 

Sample Link Control Link 
02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0053 4.8592 

F Statistic P-Value 

11.00 0.01 060 

Critical P-Value 

23.15450 0.35B75 

0.45360 

Comparisons: 

Report Date : 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:36 PM 

1~2111-6497/El160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.02% 

Decision{0.05) 

Significant Effect 

Decision{0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 10.013 5.2001 12.814 3.0364 
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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 Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artifi cial Soil/Sedi 100 2.87615 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.6872244 0.687224 1 

Error 0.6646082 0.083076 8 
Total 1.35183263 0.7703005 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.03662 

Distribution Shapiro-Wilk W 0.951 88 

Sample Link Control Link 
02-5186-7967 02-51 86-7967 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0103 0.33898 

F Statistic P-Value 

8.27 0.02063 

Critical P-Value 

23.15450 0.30741 

0.69080 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:36 PM 

05-8762-7837/B160710psc 

-CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 31 .04% 

Declsion(O. 05} 
Signific:ant Effect 

Declsion(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so Mean Minimum Maximum so 
0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.56790 0.00000 0.95200 0.35354 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total WI (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 3.11889 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 923.0763 923.0763 1 

Error 759.1481 94.89351 8 

Total 1682.22437 1017.9698 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.15365 

Dislribulion Shapiro-Wilk W 0.94721 

Sample Link Control Link 

02-5186-7967 02--5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0071 11.4566 

F Statistic P-Value 

9 .73 0.01425 

Critical P-Value 

23.15450 0.29195 

0.63564 

Comparisons: Page 8of 9 

19 Jul-06 2:36 PM 

. 00-8470-7796/B160710psc 
Report Date: 

Analysis: 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.61% 

Decision(0.05) 

Slgnlftcant 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 Artlficial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 23.845 13.530 31 .236 6.7596 
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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 Untra_nsfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.81202 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 16.78443 16.78443 1 

Error 16.98093 2.122616 8 

Total 33.7653599 18.907049 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.35885 

Distribution Shapiro-Wilk W 0.93300 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0114 1.71346 

F Statistic . P-Value 

7.91 0.02277 

Critical P-Value 

23.15450 0.77356 

0.47809 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page9 _of 9 

19 Jul-06 2:36 PM 

12-0327-6502/B160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1.12 

Toxic Units ChV PMSD 

NIA 31.16% 

Dec is ion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decisfon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/$ 5 5.49930 ' 3.98799 7.29800 1.56382 

100 5 2.90820 0.88000 4.58000 1.34153 
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(;lle,,t Washing Ion Closure H-Pn>Jocl 

oayo

1L oay12~ Day14~ 

BLUEGRASS GROWTH TEST 

Test Slart Dale: June 7, 2008 

Day23©- Day_ ..clJ.. 

Bioassay Lab ID: BG / l, "7 - I / Sample No: r1rs:,cD 
# &eeds germlnaled 

Emergence 
7-0AYS POST· 1-4-DAYSPOST-

CONC. REPLICATE 12 dais 14 days 16days 19dll)'S 21da)'S 23doyo ~MERGENCE EMERGENCE · 
(~da)'Sllllllf (~d11yunar INITIAL - - .n., .n., - after ,z.< plaiting) planing) (@pla,,lng) 

planBng planlng planting pl;w,tlng planing plBll!ng 

A r-n (.p {,, -:,, 5 , -">~ i!j' 

Control 8 3 ~ ~ (1) :5' iJ> -, ts' ~ 

C 2. z. 2.. L-j L-f L\ 4 Cj' ,D 
D en ( II 7 g ~ 8-">~ l=; 

E l..f s s b I,{ - i-l '-f 

7-011y1 Poo1-brargonco: Soloctivoly thin down lo 5 SeedllnQs (leaWe lheS lollest seedlings), Oescrtbe ahool •-•"": 

S: me~ fu P-.~ '~ "2s ,,..,_ ½ 
Replcate B 

I Z.H-, c,. 
RoplbleE 

pH 

FINA.L 
(Cll 14 dais Poat• 

Eme,gence) 

~ . ( 

Ap1)e3131100Code: Gocd (G) z deep g,eena,to,wlb no "'-1, e-, (B) • """"1 color noted. #Lg•# of large planlS (lallesl 8• shoots) , # Med= I cl plants (snnllforlhon f4ov•. ,_shoots), • S111 =• small plants (t-3 s,-ts) 

·~r-a;,Ji~i 
RepllcaleE llj G, ' '](Yled(;,, 

Measure Shoot Hofght 

Individual height or eacll seedllng 

(allove gro11nd) 

Measure s0001 Weight 

Tolaf maSJ o/ el seedlfngs 

(llb<JYO ground) 

Oesall>e root appearonce: 

ReplJcaloA 

Repflcalo B 

ReplfcaleC 

Ropll<:aleD 

Ropr"""9E 

Measure Root length; 

lndlYlduaf longlh of lho longoot n,ol 

rrom eac~ seedi ng 

Measure Rool Weight: 

Total mass or all roots lro<n all seedings 

mm 

""" 
mm 

mm 

nm 7 mm 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 11-7178-0093 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 05-4636-9622 Code: 

Sample Date: 05 Jun-06 01 :30 PM Material: 

Receive Date: Source: 

Sample Age: 34h Station: 

Comments: J1 1JX0 

Comparison Summary 

Analysis Endpoint NOEL 

20-1410-9684 % Germination 100 

15-3565-0971 Average Height (mm) 100 

04-5825-2217 Average Length (mm) < 100 

03-2945-9238 Average AG Wt (Wet, mg) < 100 

09-9762-S383 Average AG Wt (Dry, mg) < 100 

10-0279-3037 Average Root Wt (Wet, mg 100 

18-3727-5688 Average Root Wt. (Dry, mg) < 100 

08-1 399-a256 Average Total Wt (Wet, mg < 100 

16-0128-8841 Average Total Wt (Dry, mg) < 100 · 

000-092-1 01-1 

Plant Chronic 

ASTM E1963·02 (2002) 

B1607-1 1 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

> 100 NIA 

100 NIA 

100 N/A 

100 NIA 

>100 N/A 

100 NIA 

100 NIA 

100 NIA 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 3:01 PM 

12-6508-1116/B160711psc Test Link: 

CH2M Hill I 
Duration: NIA \ 

Species: Poa sandbergii 

Source: 

Client: 

Project: 

PMSD Method 

12.63% WIicoxon Rank Sum Two-Sample 

16.90% Equal Variance t Two-Sample 

17.29% Equal Variance t Two-Sample 

27.56% Equal Variance t Two-Sample 

28.46% Equal Variance t Two-Sample 

25.83% Equal Variance t Two-Sample 

19.56% Equal Variance tTwo-Sample 

26.42% Equal Variance t Two-Sample 

26.21% Equal Variance t Two-Sample 

-144-
Analyst 'D'"" Approval : __ _ 



CETIS Test Summary 
% Germination Summary 

Cone-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 0.96000 0.80000 

100 5 0.92000 0.80000 

Average Height (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 77.84 69 

100 5 70.020 55.8 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/S 5 102.96 85.6 

100 5 70.720 53.8 

Average AG Wt (Wet, mg) Summary 

Conc-0/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 24.382 17.277 

100 5 16.44 12.685 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.58071 1.90750 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 18.678 12.355 

100 5 15.007 11.975 

Average Root Wt. (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 
0 • Artificial Soil/$ 5 -1.09220 0.87400 

100 5 0.84410 0.64252 

Average Total Wt (Wet, mg) Summary 

Conc•o/o Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 43.060 29.633 

100 5 31 .447 24.660 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 5.49930 3.98799 

100 5 3.42480 2.55002 

000-092-101-1 

Maximum SE 

1.00000 0.04000 

1.00000 0.04899 

Maximum SE 

86.400 3.8028 

91.400 5.9676 

Maximum SE 

126.6 7.5491 

89.800 5.8895 

Maximum SE 

32.776 3.2300 

21 .126 1.6217 

Maximum SE 

6.08000 0.61779 

3.35601 0.27058 

Maximum SE 

24.360 2.2326 

18.97 1.3224 

Maximum SE 

1.33799 0.09073 

1.05398 0.07051 

Maximum SE 

57.136 5.3683 

40.096 2.9348 

Maximum SE 

7.29800 0.69936 

4.40999 0.33426 

CETIS™ v1.1.2revl 

Report Date: 

Test Link: 

SD CV 

0.08944 9.32% 

0.10954 11 .91% 

SD CV 

8.5034 10.92% 

13.344 19.06% 

SD CV 

16.880 16.40% 

13.169 18.62% 

SD CV 

7.2226 29.62% 

3.6263 22.06% 

SD CV 

1.38143 31 .35% 

0.60503 23.44% 

SD CV 

4.9922 26.73% 

2.9571 19.70% 

SD CV 

0.20288 18.58% 

0.15767 18.68% 

SD CV 

12.004 27.88% 

6.5624 20.87% 

SD CV 

1.56382 28.44% 

0.74743 21 .82% 

Analyst 2,.., 

Page 2 of 3 

19 Jul-06 3:01 PM 

12-6508-1116/B160711 psc 

- 145-
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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 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 69.6 86.4000 

100 68.6 63 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111 .800 

100 73.4000 64.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 17.732 12.838 

Average AG Wt (Dry, mg) Detail 

Cone-o/o Control Type Rep 1 Rep2 

0 Artificial SoflfS 3.11399 5.69800 

100 2.75000 2.03000 

Average Root Wl (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 15.2580 12.258 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.94001 0.78398 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 32.99 25.096 

Average Total Wt (Dry, mg) Detail 

Conc-o/. Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 3.69001 2.81399 

000-092-101-1 

Rep3 
0.80000 

0.80000 

Rep3 

69 

55.8 

Rep3 
88.8000 

53.8 

Rep3 
17.2775 

12.685 

Rep3 
3.34750 

1.90750 

Rep3 

12.3550 

11.9750 

Rep3 
0.89502 

0.64252 

Rep3 

29.6325 

24.6600 

Rep3 
4.24252 

2.55002 

Rep4 Rep5 
1.00000 1.00000 

1.00000 0.80000 

Rep4 Rep 5 
86.2 78 

91 .4000 71.3000 

Rep4 Rep5 
126.6 102 

89.8000 71 .8000 

Rep4 Rep5 . 
31 .0360 22.8520 

21 .1260 17.8175 

Rep4 Rep 5 
6.08000 3.79600 

3.35601 2.86002 

Rep4 Rep5 

21.458 20.558 

18.97 16.575 

Rep4 Rep5 
1.21799 1.13599 

1.05398 0.79999 

Rep4 Rep5 
52.494 43,41 

40.096 34.3925 

Rep4 Rep5 
7.29800 4.93198 

4.40999 3.66000 

CETIS™ v1 .1.2revl 

Report Date: 

Test Unk: 

Analyst: er--

Page 3 of 3 

19 Jul~06 3:01 PM 

12-650B-1116/B160711psc 
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CETIS Analysts 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 Soil!Sedi 100 25 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0056708 0.005671 1 

Error 0.1134158 0.0141TT 8 

,Total 0.11908659 0.0198478 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distribution Shapiro-Wilk W 0.75864 

Sample Link Control Link 

12-=6508-1116 12-6508-1116 

• Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.3452 5 

F Statistic P-Value 

0.40 0.54474 

Critical P-Value 

23.15450 0.70400 

0.00455 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 9 

19 Jul-06 3:01 PM 

2Q.1410·96841B160711psc 

CH2M HIii I 
Date Analyzed Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 12.63% 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significan t Effect 

Decision(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data TransforlJled Data 

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

0 Arti ficial Soil/S 5 0.96000 0.80000 1.00000 0.08944 6.00000 2.00000 7.00000 2.23607 

100 5 0.92000 0.80000 1.00000 0.10954 5.00000 2.00000 7.00000 2.73861 

Graphics 
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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 CrJUcal 

Artificial Soll/Sedi 100 1.1051 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 152.881 152.881 1 

Error 1001.48 125.185 8 

Total 1154.36105 278.06596 9 

ANOVA Assumptions· 

Attribute Test Statistic 

Variances Variance Ratlo F 2.46255 

Distribution Shapiro-Wilk W 0.94656 

Sample Link Control Link 

12-6506-1116 12-6506-1116 

Zeta NOEL: LOEL 

100 >100 

P-Value MSD 
0.1506 13.1587 

F Statistic P-Value 

1.22 0.30124 

Critical P-Value 

23.15450 0.40409 

0.62805 

Comparisons: 

Report Date: 

Analysis: 

Page 2of 9 

19 Jul-06 3:01 PM 

15-3565-0971/8160711psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:38 PM CETISv1.1.2 

ToxicU.nlts ChV PMSD 

1 NIA 16.90% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 70.020 55.8 91.4 13.344 

Graphics 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Length (mm) 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 3 .36719 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 2598.544 2598.544 1 

Error 1833.52 229.1 9 8 

Total 4432.06372 2827.7337 9 
-

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.64300 

Distribution Shapiro-WIik W 0.93628 

Sample Link Control Link 

12-6506-1116 12-6508-11 16 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0049 17.8047 

F Statistic P-Value 

11.34 0.00983 

Critical P•Value 

23.15450 0.64228 

0.51246 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page3 of 9 

19 Jul-06 3:01 PM 

04-5825-2217/B160711 psc 

CH2M Hill I 
Version· 

19 Jul--06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 17.29% 

Decision(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum ~D Mean Minimum Maximum SD 
0 Arti ficial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 70.720 53.8 89.8 13.169 

Graphics 
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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 Con·c-% Statistic Critical 

Artificial Soil/Sedi 100 2.19755 1.85955 

AJ-lOVA Table 

Source Sum of Squares Mean Square DF 

Between 157.7125 157.7125 1 

Error 261 .2637 32.65796 8 

Total 418.976151 190.37044 . 9 

AJ-lOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.96700 

Distribution Shapiro-Wilk W 0.94633 

Sample Link Control Link 
12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0296 6.72097 

F Statistic P-Value 

4.83 0.05922 

Critical P•Value 

23.15450 0.21056 

0.62539 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 3:01 PM 

03-2945-9238/B160711 psc 

CH2M HIii I 
Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.56% 

Decision(0.05) 

Signiljcant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 16.44 12.685 21 .126 3.6263 
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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 2.70798 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 8.339276 8.339276 1 

Error 9.097596 1.1372 8 

Total 17.4368725 9.4764758 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.21318 

Distribution Shapiro-Wilk W 0.93951 

Sample Link Control Link 
12-6508-1116 12-6508-1116 

Zeta NOE_L LOEL 
<100 100 

P-Value MSD 

0.0134 1.25417 

F Statistic P-Value 

7.33 0.02674 

Critical P-Value 

23.15450 D.13875 

0.54757 
. 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 3:01 PM 

09-9762-8383/B160711psc 

CH2MHIII I 
Verslon r 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.46% 

Decision(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoH/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 2.58071 1.90750 3.35601 0.60503 
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CETIS Analysis Detail 
I Plant 8,oassay • Chronic 

Endpoint Analysis Type 

Average Root W t. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Co nt rol vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.41457 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 33,68325 33.68325 1 

Err.or 134.6656 16.8332 8 

Total 168.348839 50.516449 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.85012 

Distribution Shapiro-WIik W 0.96178 

Sample Link Control Link 
12-6508-1 11 6 ·- 12-6508-1116 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 
0.0975 4.B2526 

F Statistic P-Value 

2.00 0.19492 

Critical P-Value 

23.15450 0,33468 

0.80592 

Comparisons: 

Report Date: 

Analysis: 

Page 6 of 9 

19 Jul-06 3:01 PM 
10-0279-3037/B 160711 psc 

CH2M Hill I 
Date Analyzed Version 
19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 25.B3% 

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 Arti flclal SoiVS 5 18.678 12.355 24.360 4.9922 

100 5 15.007 11.975 18.97 2.9571 
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CETIS Analysis Detail 
j 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-% Statistic Critical 

Artificial SoiVSedi 100 2.15907 1.85955 

ANOVATable 

'Source Sum of Squares Mean Square DF 

Between 0.1538847 0.153885 1 

Error 0.2640893 0.033011 8 

Total 0.41797404 0.1868959 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.65565 

Distribution Shapiro-Wilk W 0.92208 

Sample Link Control Link 
12-6508-11 16 12-6508-1 116 

Zeta NOEL LOEL 

<100 100 

P-Value MSC 

0.0314 0.21368 

F Statistic P-Value 

4.66 0.06288 

Critical P-Value 

23.1 5450 0.63719 

0.37461 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 3:01 PM 

18-3727-5688/B 160711 psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 19.56% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Dlsbibutlon 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.84410 0.64252 1.05398 0.15767 

Graphics 
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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 1.89815 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 337.1664 337.1664 1 
Error 748.6422 93.58027 8 

Total 1085.80850 430.74662 9 

ANOVA Assumptions 

Attribute Test Statistic 

v ariances Variance Ratio F 3.34598 

Distribution Shapiro-Wilk W 0.96029 

Sample Link Control Link 

12-6508-11 16 12-6508-1 116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0471 11.3771 

F Statistic P-Value 

3.60 0.09424 

Critical P-Value 

23.1 5450 0.26894 

0.78915 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19 Jul-OS 3:01 PM 

08-1399-8256/B 160711 psc 

CH2M HIii I 
Version 

. 19 Jul-OS 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.42% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(D.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soil/S 5 43.060 29.633 57.136 12.004 

100 5 31.447 24.66 40.096 6.5624 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
Average Total Wt (Dry, mg) Comparison 

Method Alt H Dala Transform 

Equal Variance t Two-Sample C>T Untransformed 

Gro up Comparisons 

Control VS Cone-% Statistic Critical 

Artificial SoiVSedi 100 2.6763 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between · 10.75881 10.75881 1 

Error 12.0167 1.502088 8 

Total 22.7755098 12.260895 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.37760 

Distribution Shapiro-Wilk W 0.93747 

Sample Link Control Link 
12-6508-1116 12-6508-1 116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0140 1.44140 

F Statistic P-Value 
7.16 0.02809 

Critical P-Value 

23.15450 0. 181 76 

0.52526 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9of 9 

19 Jul-06 3:01 PM 

16-01 28-8841/B16071 1psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 26.21% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

c·onc-0/4 Control Type Count Mean Minimum Maximum · SD Mean Minimum Maximum SD 

0 Arti ficial SoiVS 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.42480 2.55002 4.40999 0.74743 
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. Fl~~q 
Washinj!ton Closure Hanford CHAIN OF CUSTODY /SAI\.1PLE ANALYSIS REQUEST RC-051-198 jPage 1 of l 

lcolleclor Companv Contact Teleohone No: Pro.led Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

IProiect Dcshmalion SamJ>lin2 Location SAFNo. Air Quality • 45 Days lO0 & 300 Are~ Component of the RCBRA • Incremental So BORROW PIT 18 RC-05l 
Ice Chest No. Field Lol!book No. I COA Method of Shiomcnt 

EI.,..1596-1 BESRAS6520 GROUND 'ffiANSPORT 
Shinned To ' Offsite Prooertv No. Bill ofLadine/Air Bill No. CH2MHILL A060151 SEEOSPC 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Non, None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3Jororiginal material to Corvallis for MIS preparation a11d No. of Container(s) 
I I 

aliq1101i11g, page I for radioanalyrical jractio11s to Eberline, & page 2 1000g 4-000g 
f or chemical a11a/y1ical fractions to lionville. Volume 

See i1em(l) in SoU Pia"' 
Spoci:al Toxicity 

SAMPLE ANALYSIS 
lrutructlons. ASTM E1963; 

Soil Nernolode 
To.1Ctcicy 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time ~:~i1~t3 '·'11"'~ ~ ' . ~).:,,, .,"~. 
~<~ ~-- . ,, -~ ~ii~·i~=?J i~i~~, ~~~:~sri~ lrf~~iit ~~j~it~T~ ~tiiiiii~~; '.~tij}~1i~}i 

J11 K10 SOIL 5-i lp-i:X__ I t,,c u I \ - OJ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL rNSTRUCTIONS Matrix• 

R~(rsfted Bc:;;,ved From Date/Time /1.p O 0 !n:::'Storcd In . ,/ D~le/Time 5"-/~~ These marks indicate that unle,s lined ou~ analy\es to be included wilh SlronLium-89,90 ·· To1al Sr 
S•Soit 

, , -· I.I-{ TIN'Jt :_«;-II'.. --<) Jc II. IL. , /'_11'7 ,,,,, JJ.,,, 17: tY nnoly.sis fr.iction. SE-5Cl.llmffll 
"- 1llese marks indicate llm this is n non-analysis used to properly formal COC rom1. S<>-.!did 

i.i<: ~ - bl Da1e/fime Receivedfhy/Stored 1n Dale/Time Contact Joan Kessaer for any questions. s,.s,..i,. Relinqu ed By/Removed From 
W•Wat« 

(I) Particle Size (Dry Sieve). D422; Moistwc Contenl · D2216; TOC- 9060; pH (Soil)· 9045; 0•011 

Dale/Time Date/Time A-Air Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeldahl - 351.2; Ammonia - 3S0.3; !C Anioos - 300.0; Pcrcenr Solids O5•0Nm So0cb 
OV-Orum Uqu1d,. 
T•Tlanw 

Relinquished By/Removed From Datcmmc Received By/Stored In Date/Iime wr.w-lfX 
L:=Uquld 

ib- l~7-0 ( Va Vqt1.a1im 

Relinquished By/Removed From Dale/lime Re,:c ived By/Scored In D~1e/Timc X• O1ha" 

Relinquished By/Removed From Dale/Tim, Received By/Stored In Daie/fimc 

LABORATORY Received By Tille Da1effime 

SECTION 

FINi\.l,SAMPLE Disposal Method Disposed By Date/Time 

DISelilSITION 
-.. 

BHI-E'°-011 (08/29/2005) 



r- ''"1-. <x <;? 
Washington Closure Hanford CHAIN OF CUSTODYiSAl\1PLE ANALYSIS REQUEST RC-051-192 !Page l of 1 

Collector Comoanv Cont.act Telcohone No. Pro.iecl Coordinator 
STANKOVICH . M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

Proiccl Dcsienalion Samolinl? Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So BORROW PIT 14 RC-051 

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

Shipped To O!Tsite Provertv No. Bill of Ladine/Air Bill No. 
CH2MHil.L A0601Sl SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Non.e None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
U,fe page 3 for original male rial to Corvallis for MIS preparation a11d No. of Cont.alner(s) 

I 1 

aliq11ori11g, page 1 for radioana(ylica/ fractiom to Eberline, &. page 2 1000g 4000g 
for chemical a11a/y1ica/ fractia11s to Lio11vi/le. Volume 

S« ilcm (I) ill Soil Pl""t 
Spcci>I Toakity 

SAMPLE ANALYSIS 
lnnrucrions. ASTMl:.1 963: 

Saa Ncm:nodc 
To,cicity 

ASThl E2172 

~ Sample No. Matrix• Sample Date Sample Time ,..~~ ~~ ~ ~,•l'-';::.!~,,-o ""ef.""~~--~ it]]}~}l't~Y. ~~~~m~ ~~4~f~~1 ~~~i¥1(~2 ~ -·,. ,-e.~~ ~-· - ,a . ' :~-..ii!~ ~~'t"i].;~ 
J11 K04 SOIL 5-17 - e><o \757 \ I --. 

CHAIN OF P OSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Dale/Tim-: ) z_.5 7 Rccu By/Stored In ,;-f}, Daleliune 5-J'f--()y ' 'These marks indio1e Lha1 uolcss lined ou1, aaalytcs 10 be included wilh SU-onliun~&9,90 •• Tolal Sr 
Rro)t~vtd From 

S-Sal 

ft (VI -r.;;-./YVV"') S-l7l _ ,-,1 _ ~ '.,, _,,,Jj,Aj'·,l v, t 'J..>7 .IYlJ...Ht,L / t;'./J, 
llllalysis fraction, $!.-ScdJrrcnl 

) "- Tiu,se marks indicate that this is o non-anolysi• u,ed 10 properly form:it COC fonn. $0-SO,,d 

Rclinqu~hed By/Removed Frorrf ' Dote/Time Received By/Stored In Date/Time Con1ac1 Joan Kcssocr for any queslions. · SlcSludJ• 
W11Wota 

(l) PM!iclc Size (Dry Sieve) - D422; Mois!Une Co01en1 • D2216; TOC • 9060; pH (Soil) · 9045; 
0.011 

Date/Time Da1e/Time A• A\r 
Relinquished By/Remo,ed From Recei,ed By/Stored In Nitrogen by Kjeldahl - 351.2; Ammonia - 350,3; IC Anions • 3Q0.0; Percent Solids OS =Drvru Sdlda 

DL,,DnwUq,ndl 

Date/Time Date/l'"une 
T• TIJJ~ 

Relinquished By/Remo>ed From Received By/Srored In WJ• Wlrc 

?:k l~ t - o-Z,, 
L,,Uqul• 
V• Vefdllim 

Rcfinqui,hcd Bym.emoved From D:11e/Time Rec~ived By/Stored In Date/rime X-ottw-

Relinquished By/Remo,cd From Do1errime Received By/Stored In Dale/Time 

LADORATORY Received By TiUe Dale/Time 

SECTION 

FlN+,L SAMPLE Disposal Method Disposed By Da1c/Tirne 

DI~SITION 

-BHI-E,E-011 (08/29/2005) 



F\~93 
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0S1-270 !Page l of l 

Collector Comnanv Contact TelcDhone No. Pro.iect Coor dinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround 

Proicct Dcsienation SamDlin2 Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA- Incremental So McGEE RANCH RC-051 

Ice Chest No. Field Loebook No. I COA Method or ShlDment 
EL-1596-J BESRAS6520 GROUND TRANSPORT 

Shioocd To Offilte ProDertv No. Bill orLadine/Air Bill No. 
CH2MHILL A06015 1 SEEOSPC 

POSSIBLE SAMPLE 1-IAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special H andling a nd/or S to r age 

U.<e page 3 for original material to Corvallis for MIS preparario11 a11d No. of Container(s) 
t I 

a/iq11oti11g. page I far radioa11alyticol f roctio11.i- to Eberline, &: page 2 1000g 4000g 
for cilemicol analytical fractio11.r to Uonville. Volume 

See itcm(I) in Soil Plont 
Special ToAicity 

SAMPLE ANALYSIS 
lrucru crions. ASTME196J; 

Soil Ncnlltodc: 
T01ii:ity 

AS'TM E2172 

Sample No. Matrix• Sample Date Sample Time ~·~~:~ s.~~Jit;i{f tt ~;❖.W,j~~ ~~:~\i~~~I lt~t~t~t~~ ~~;~~i:~ii J/~)~::?;}J~t:i. J:{!~\'.:,:;k~:)t~ ~~~

1·11.!~i~~~i _C-~i\\~./,;;t~~ 
J11 K97 SOIL 5 - /7 -()~ 1·7 ~ 7 I l - \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix • 

~~1?Jr, /TJ 
Datc/Titnc c:, 'f 0 0 R~{iv,ed By/Stored In Dale/rime ~ -l't"-07,, Tiiesc 1!13rks indicnle th~t unlc1s lined ou~ Mnlytes 10 be included wid1 Strontium-89,90 •· Total Sr 

S-soil 

S---1 ~ .... r,C, Id' ':u,,,., J L t-l1o.11.1 .I Cff2/il H-fL.J <T-l:uc 
i\llD.lysis fr.>ction. se:..Sn11nw:n1 
~- TIJC>e marks ind.ica1c lh:lt this is a non-an"1y,is used 10 pr,:ipcrly foml.lt COC fo r11t SO&Sdld 

Relin~uishcd By/Removed~ro,;;0 , _, Oatc/l101c Received /,y1s1ored In Date/Time Contact Jo.in Kessner for any questions. Sl:Sluds< 
\Y 11 W:A« 

(I) Particle Size (Dry Sieve) . D422; Moisture Content• D2216; TOC - 9060; pH (Soil) - 9045; 0-0il 

Date/Time Dare/Time A•Ai, 
Relinquished By/Removed Fron, Received By/Stored In Ni<rogen by Kjeldnhl - 351.2; Ammonl> - 3S0.J; JC Anions -_300.0: Percenl Solids D5.C)n,mSolldJ 

DL,,,On,mU~Lidt 

Relinquished By/Removed from Date/Time Received By/Stored In 
T•Tim• Date/Time Wl.sWL('C 
LaUcwuid 

1',- l&o7 - os v. v~~••lm 
Relinquished l3y/Rcmovcd From D :uc/Iin"IC Rccei ved By/Stored In Date/Time X•Othff 

Relinquished Dyffi.cn,ovcd From Dntc/rimc Rcccl vcd By/Stored In . Date/Time 

LADORA TORY Received l3y Title Oatcrrime 

SECTION 

FJNA~J\MPLE Disr,os:tl Method Disposed By Da1c/Timc 

DIS l9f1TlON 

BHl·E~11 0812912005 



F\~ l l.P 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-144 jPnge 1 or 1 

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

iE'roicct Dcsi1matioo Samolinl! Location ,4~,JiJ~ SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA - lncremeotal So 198 If 24- /{,o? - H').. RC-051 

Ice Chest No. Field Lol!book No. I COA Method of Sbiomcnt 
EL-1596·1 . BESRAS6520 FEDEX 

Shioped To OITsitc Property No. Bill of Ladine/Air Bill No. 
CH2MHill. A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARD_S/REMARKS 

NONE 
Preservation 

None Non< 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original material to Corvallis for MIS preparatio11 and No, of Container(s) 
I 1 

aliquo1i11g, page I for radioanalyticalfractions to Eberline, ~ page 2 1000g 4000g 
for chemical a11a/y1ical fractions to lionville. Volwnc 

See h<m (I) in SoUPl .. t 
Sp,:cial Toxicity 

SAMPLE ANALYSIS 
Instructions.. ASTME1963; 

Soil Ncma1odc 
Toxic~y 

AS'Thl El172 

Sample No. Matrix • Sample Date Sample Time t~ ~ ~"~ ~-ii ~ ~--~;'t'- ~ {;1llfti ~~~~~ 11!~~ -·~· · ·~·~~ ~ f_i; .• ~ ir~~~t" · ·•:~ :c.-:-t . ··~-.:. ·. ;.,. . 
t~Aa; ,~;:..;:,;;._ . ~ ·. -~ .. . 

J11JT6 SOIL .S-2..2 -O(. 14m. I I - o ' 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~~uishcd BtiJJ/ FIU-
Datcrrimc / Soc> ~fj:cdBy/Ston:din Datcff'llllC S'·Z'Z-~ These nwk• indicate lhar unless lined out, analytcs to be included wilh Strontium-J\9,90 -- Tolal Sr S•Soil 

/1A._t; I ,,.,cl ~Z..7..-o~ : .• Jt,Uu, .. .,,,/ (',J.lzlY/ LJ./U 1,.,-:vo :t&ly.sis fnactlon. S!-S.U.-nl 
"- These morb indicnrc that this is a non-•n.tlysis used to properly (om10I COC fotTTI. SO.Sd1d 

Relinqui~d By/Removed From ) I Dote/lime Received ify1S1ored In Dore/Time Con1.1ct Jo:m Kessner for any questioos. Sl• SludJe 
W c Wn.ltr 

(I) Particle Size (Dry Sieve} - D~22; Moisture Contenl - D2216; TOC - 9060; pH (Soil)· 9045: 0 • 011 

D•tctrirre Darc/fimc A• A1r 
Relinquished By/Removed Fram Received By/Slored In Nitrogen by Kjeldahl - 35\.2; Ammonia• 350.3; IC Anions - 300.0; Percent SoLids DS• Orvm SolldJ: 

DlAOnun U'l"id, 

Dote/Time 
T•Tluuc 

ReLinquished By/Removed From Dntc/limc Rccei vcd By/Srored In Wf• \Yipe 

U 1io'7 ·oi L- Uq,rid 
V•Vt; rtstim 

Relinquished By/Removed From Daremme Received B y/S1ored In D•te/Timc X• Ot.ha 

Relinquished Dy/Removed From Dn1c/Time Received By/Stored In D•te/Time 

LABORATORY Received By Title Dale/Time 

SECTION 

FINAfl,.ISAMPLE Di,po,ol Method Disposed By Date/Time 

DISt:6SlTION 

-BHI-E!f-011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC.OSI-ISO I P;1ge 1 or 1 
tollcclor Comoanv Contact Tclcohone No. Proicct Coordinator 

8L STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code Data Turnaround 

Prolcct Dcsien:illon Samolioe Location SAF No. Air Quality Cl 45 Days 
100 & 300 Arca Component o r the RCBRA • Incremental So 116-N-3 RC-051 

. 

lee Chest No. Field Lo2book No. I COA 
I 

Method or Shipment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

SIJipucd To Offsitc Proocrtv No. Bill of Ladine/Air Dill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
PrcscrYalion 

Nu nc None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for origi11al mmerial ,,, Cr1r11al/is far MIS preparation and No. of Container(s) 
I I 

aliq1101 i119. page I f" r mdioa11alyrica/ fra c-tio11.r ro Ebt:rli111:. & page 2 LOOOg 4000g 
f or chemiral anaiytiral fractions l o li,mvillt:. Volume I 

Sec ilcru ( I) in Soij Plonl 
Spcc;,J To :1.icity 

Jnsuuc tions. ASTM E1963; 
SAMPLE ANALYSIS Soil N~n:nc>de 

To;, ic:ity 
ASTM £2172 

. ·· ;::;~)t)~--~~~f ;~;.: :.-.:!-;::,··::-~(} . ;{\t\·{(~~- , .. ... ;-:(~-.;·~:--.:;.:~~.-... i,~;::;/:-::·~ 
,, 

::~~: i~.-:,~•~- :\/ .• · . •• . .. ;· ·,, .. Sample No. Matrix• Sample Date Sample Time !\~-: --~:-~~-~:;.;: :.;.: ,, ... _., ···-· ,' 
•' -.. ~. : ·· .. :.· ·: . -r-.~:. -~·· ·. " 

,. ... 
J11JV2 SOIL 5 .. 1...,L-O~ l'l t, Y-' f I ..:- I 

CHAIN OF POSSESSION ,Sign/Print Nam~ - SPECIAL INSTRUCTIONS Matrix• 

RlzlJ.t'ic.~ve~ From---:- Da1crTime}7 / Q r!,t~?l/J/11:Jh · ~,nnlJ1/f~;; :In 
· TI1ese m'U'ks indiea1c lh., t unlcsJ lined out, anoly1cs lo be inc luded wid, Sb·on1iun1-89,90 •• Totnl Sr 

S• SJ1I 

tl ""i// / Lj I(,? 
a.n:,.lysis (ruction. SC::• $C'\Ji,nm1 o.- ·, 7 J-\A lc/v\/'..;--, s .-2:2-c.t A _ TI1cse m,rks indica1c 1hat IJ\is is• non•analysi.s used lo properly ronn.,t COC fornL so •. ~•,hJ 

Rciinqdishcd Dy/Removed From I I Dn1etrimc Recet By/Stored In I o.ul:/Time 11-'.JO Contacl Jonn Kessner ror ony quesrions. S1-SIWSC' 
W• WIiler 

{I) Particle Size (Ory Sieve)• 0422: Mois1ure Con1cnt • 02216: TOC • IJO(j(J ; pH (Soil) · 9045; OaOil 

Dale/Tinie Oaterrimc A• Alr Relinquished Ily/Rc111oved From Received By/Stored ln Niltogen by Kjeldohl. JSl.2; An1monin • JSO.J: IC Anions · JOO.0: Percent Solids DS• C>rwtl S!.~idl 
DuDn,mlJqnld, 

T•T1u"' 
Relinquished Dy/Removed From Date/Time Received By/S1ored In DMcfTime 

\Vl• \Vipc-

l.-=LkJUtd 

Relinquished Dy/Removed From Oatemmc Received By/Stored In D~tc/Timc 1,(:,-ibar -0$' " · " • i:ct.:i.1k."G 
X1:.0 1ni:t' 

Relinquished Dy/Removed Pron, Date/Tirnc Received By/Stored In Da~!Time 

LABORATORY Receh·cd Dy Tille D,ue/Tlmc 

SECTION 

f~iSAMPLE 
Di.,pcwll Method Disposed By 0;11c/Tinie 

DI OSIT ION 

BH1·¥·011 (08/29/2005) 



I- l?s-;}.1 
Washington Closure Hanford CHAIN OF CUSTOl>Y /SAMPLE ANAt YSIS REQUEST RC-051-210 IP~gc I of l 

Collector Comoanv Contact Teleohone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround 

Proicct Desie.nation Samolim! Location SAFNo. Air Quality D 45 Days 
100 & 300 /vea Component of the RCBRA - Incremental So 600-23 RC-051 

Ice Chest No. Field Loe.hook No. I COA Method of Shioment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To O!fsite Prooertv No. Bill of Ladine/Air Bill No. 
CH2MHILL A06015I SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None NCI I\C 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

U,ic page 3 for original malerial lo Con,a//isfor MIS preparation and No. of Container(s) 
1 l 

aliquming. pag~ I fo r radioa11alyticalfractin11s lo Eberline, & page 2 IOOOg 4000g 
for chemical a11aly1icalfrac1io11s In Lin11vi/le. Volume 

S<clt.cm(t)ln Soil Pl~nl 
Spcciol To• k:•y 

SAMPLE ANALYSIS 
Tnstruclions. ASTMEl96): 

Soil Ncm:node 
Tox-ieity 

ASTME2t7l 

Sample No. Matrix• Sample Date Sample Time ~t;~1~~~u ~~~:;/✓.ft~~;,~ 1;~~,~jf~ }~;~t~ .~:~t~;,~:~~~~ :t-i":-. .tF,,•P,.~{ • ~.~~-t~}~1.t ~?t~~et[~~l{f -{t:\-.,:\::•~f f~~ t~~\:.;~1rf.t? ./~·ftT~=;t/?rt~~~. 
J11K22 SOIL <; -23-0~ l."oo I I -- I 

CHAIN OF POSSESSION //40-S Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Rel~~~ 
Datclri~ ~ 

R~~:;,~~St~d In 
D~tclTimc S· 2-</-4 TI!ese m.1rks indicate th~t unless lined out, analytcs to be included wilh Sltontium-89.90 •• Total Sr 

S-=~1 -ro 11~ S-Z~-<;tJ -' • ,L JJ. j ('/.$? M LJ.1/ I n :~1 
011:,Jysis fr::iction. SE-Sftjl1 .. 11t 

• - TI!ese m.irlcs indicate that this is a non••Mlysis used to properly fom"IOL COC forni. SO-SaHd 

Relinquishfd Dy/Removed r,0111 ·11 D6tcmrne Received lfy/Storcd In Oate/I"ime Contact Joan Kessner for any questions , Sli:Sh.-.1,c 
w~w~1cr 

( I) P:utielc Size (Dry Sieve). D422; Moisture Content· 02216; TOC • 9060; pH (Soil) · 9045; 
~Oil 

Datc/T"i,re Date/rime A•Alr 
Relinquished By/Removed rrom Received By/Stored In Nitrogen by Kjeldahl • 351.2; Ammonia. 350.3; IC Anions • 300.0; Percent Solids OSs C>NmSdidl 

DL--Dnini Wquidl 
T:aTinuc 

Relinquished By/Removed r rmn Date/rime Received By/Stored In Date/Time Wl=W1pe. 

t>'=- 1w7- o'1 <.,,Ll'!"I~ 
V• V«~natli:st 

Relinquished Dy/Removed From Dale/rime Received By/Stored In Date/lime XcOl'l\ct 

Relinquished Dy/Removed From D~tc/rim: Received By/Stored In Date/rime 
T 

LADORA TORY Received By Ti1le Dmctrimc: 

SECTION 

FINAJ,;..<;AMPLE Disposal Method Disposed By 0 ~1,c/Timc 

DIS~SITION 
-rv 

BHl·E Ej-011 (08/29/2005) 



Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-98 · I Page l of l 
Collector Comnanv Contact Teleohone No. Pro.iect Coordinator 

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

Proicct Desie:nation Sarm1line Location SAFNo. Air Quality D 45 Days 
l 00 & 300 Area Component of the RCBRA - Increment.al So UPPER RIPARIAN #11 RC-051 

Ice Chest No. Field Lo2book No. I COA Method of Shh>mcnt 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned To Offi;ite Pro»crtv. No. Bill or Ladine/Alr Bill No. 
CH2MHILl.. A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Conta~er 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for origi11al mare rial ta Corvallis for MIS preparario11 and No. or Container(s) 
l I 

a/iquoli11g. page 1 for radioa11alyrical froctions to Eberline, & page 2 
Volume 

1000g 4000g 
for chemical a11alyticalfractio11s to Uo11ville. 

Su ircm (I) in SoU Pl11111 
Spcoiol Toxa,y 

(ru!J'1.lccions. ASTMEl963: 
SAMPLE ANALYSIS So~ Ncmolod< 

To:.:ieity 
ASTME2172 

Sample No. Matrix• Sample Date Sample Time ~t;,;~~~ tJ},f~}.~ t~~~~i~ ~ l~t~~{tt,1 ir~~~i;~;~ ~;.!~?\~~~~: ;:.:~~- J{~l}f;~i1~, 1.i~;/1·:~1~:,: !{•i;~;f{~~~i it~~}Ji11!tf 
J11JH7 SOIL 5 - '2... '1 --u"y; \ \59 \ I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~a:i~,~11~ Dalelti!l'C (:, ~ ) 0 Received By/S1ortd In Oatc:/li me S-- "3,J -,J;., ' These marks indicate thal unless lined ovl, aoolytes 10 be included with Scrontium-89,90 •· Total Sr 
$:aSot1 

;tl.c,,,-~- / J /_/. ·-
nnolysis fntetlon. ' S£=$o.11mcnt ,, l f! ,,-,,r../)_IYJ _')'-:;o 0~ /J J/-, ,,_,, rl.u _, _,.,e, :a-i 
A_ These mru-.ks indicate Iha! this is• non-analysis vscd 10 properly rorm.:1t COC form. So.solid 

RclinqGished Oy/Rernovccl-FronlJ f- . Da1e.ffime Received1ly/Sloned In Dote/Time Contact Joan Kcuoer for any questions. Sl• Slud1c 
W• W,tcr 

(I) Particle Size (Dry Sieve) • D422; Mois= Conleol • D2216; TOC • 9060; pH (Soil)· 904S; OaOil 

Da1e/Iime AcAfr 
Relinquished By/Removed From : Date/Time Received By/S(on,d In Nitrogen by Kjeldohl.351.2; Ammonfa - 350.3; IC Anions - 300.0; Percent Solids D.S :tDn,m S.:illdl 

I DL-Orun, UCla.ldJ 
T•Tinm: 

Relinquished By/Removed From Dote/Time Received By/Stoned In Onie/Time wr• W1pi11 .. 
°8'1,l!.o"7- 07 L,,Uquld 

V•V~li'tlaUcn 

Relinquished By/Removed From Doh!frime Recei,ed By/Stoned In Dale/Time X• Dlltcr 

Relinquished By/Rcmo,cd From Dale/Time Received By/Sund ln Da!Clrimc 

LABORATORY Received By Title Date/Time 

SECTION 

FINAl-,.SAMPLE Disposal Method Disposed By Onte/Timc 

DIS~ITION 

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



Ft~5.3 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 !Page l of 1 

:ollcctor 
STANKOVICH, M. 

Comoanv Cont.act 
JOAN KF:SSNER 

Teleohone No. 
375-4688 

Pro,iect Coordinator 
KESSNER,JH Price Code 8L 

Air Quality O 

Data Turnaround 

'roicct Desi1mation 
100 & 300 Area Component of the RC BRA - Incremental So 

Samolin11 Location 
BORROW PIT 24 

SAFNo. 
RC-051 

45 Days 

ce Chest No. 

;hinncd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Lo2bookNo. 
EL-1596-1 

Offslte Prooertv No. 
A060!51 

Preservation 

Type of Container 

Use page 3 for;0rigi110I material to Corvalli.rfor MIS preparatio11 and 
aliquoti11g, page I for radioa11a/y1ical frac1io11s to Ebu/i11e, &page 2 
for cliemica/ analytical fractions to Lion ville. 

No. of Containcr(s) 

Volume 

.. 

SAMPLE ANALYSIS 

None 

GIP 

I 

lOOOg 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

Secimn(l)in SoU Pl•n1 
Spcoi~~ .. To,ldty 

IruU'\Jction.i. ASTMEl963: 
Soil Nematode 

ToAicily 
AS1ME2172 

Method of Shinmcnt 
GROUND TRANSPORT 

Bill of Ladinl?/Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION · Sign/Print.Names ;- SPECIAL INSTRUCTiONS ... · · · ·· · · ·-· · · ··· · · -· ·· ········ 
-1t'-/J ...... ==..:..::.:...:...::.::.::.:::.;:..::.::.:..;.... __ D_a_te/Ti-,-0 -.,-.c-~--a:c--,,.-<:-,,"'-,.,._c-·v..:cd::._ -By-,-s,-o-'rc /'-1-

1
1,-,-/..'-,-----D-.-ot-•fT----;m-•--,::s;..-_...,• ~r-:~.-:-0(;=1 • Thcie m.irks indicolc th31 unless lined oul, ~n:tlytcs to be included wilh S1ro111ium-89.90 •· Tomi Sr 

u,shod B,vtR~ved' From ~l ~ ,,.._ , /, , /, d r , '- wA oq :5¥ ;1nalysis fraction. 
LJL..' 1~1 ~2:..i:~'!1.,1 l'l!J. tJ •'fl'(.£ f1LM,IAA1.._.,.--J. IJ.O~• IV"l~I,!• 0l.,_ __ ~C)~_~£j/~.'.;;2 ~_jld.JA .. ~'~ ;v,:lAt.,eJ_·-..£,,~~~"~'~::___;LH!,d:ij"L..~J-!!J'l~J..J.til!::,lLf:,..._-l ,._ These m:u-ks indicate thnt this is • non-analysis used 10 properly ro,m:it COC rom1. 

lclinqu~cd Ey/Remov~ F,~ 111 l I D:tteflimc Received ey/s1ored Jn Dnteffimc Contact Joan Kessner for any questions. 

lelinquished By/Removed fron, Dace/Time Received By/S1ored ln Dnte/Timc 
(I) Particle Site (Dry Sieve), 0422; MoiSlurc Con1en1 • 02216; TOC • 9060: pH (Soil)· 9045; 
Ni1rogen by lCjeM:ihl. 35) ,2; Ammonia. 3S0.3; IC Anions• 300.0: Pcrccnl Solids 

\elinquishcd Dy/Removed From 

lclir.quishcd By/Removed Fron, 

lelinquished Dy/Removed From 

LABORATORY 
SECTION 

FINAL~AM'PLE 
OlSP~'ITION 

Received By 

Oisposnl Method 

8Hl-EE-01 I (08/29/2005) 

D,11clfi1nc 

Da1drime 

Du1e/Timc 

Received Dy/S1orcd ln 

Received By/Slated In 

Received By/Stored In 

Dnte/Time 

Dateffinie ,, 
Dile/Time 

Title Dutcflilll<! 

Disposed By O~tcffime 

S•S.111 
$E.:5..,Jur~·dl 

SOs$\~ul 
Sl•Sl~,c 
w.w:x~ 
0-0,I 

A•Alr 
DS•Orvin S. .. l ,,b 

01,0nlrn L111unh 
T•Tiu1,1c 

\Vt.\\'ir,r 
i.,.i..,., ~ 
V•V•,c1allWI 
X•Oll1l'r 



\='l8S9, 
Washington.Closure Hanford 

leollector 
STANKOVICH. M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-264 I Page 1 or 1 
Comoanv Contact 

JOAN KESSNER 
Tcleobonc No. 

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

• 
Data Turnaround 

IProiect Desi1malion Samoline Location 
I 00 &. 300 Are:i Component of the RCBRA - Incremental So VERNITA UPRIVER ON SOUTH SIDE 

SAFNo. 
RC-051 

Air Quality 45 Days 

Ice Chest No, 

Shio1>ed To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/of Storage 

Field Loebook No. 
EL-1596-1 

Oftslte Prooertv No. 
A060151 

Preservation 

Type of Container 

Use page 3 for original material to Corvallis for MIS preparation and 
aliq11ori11g, page J for radioa11alyrical fracria11s to Eberline, & page 2 
for chemical a11alyricalfrac1io11s to lio11ville. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J11 K79 SOIL 

I 

None 

GIP ,. 

I 

1000g 

See i1cm (I) in 
Special 

lnstrui:tloru:. 

COA 
BESRAS6520 

None 

PIG 

I 

4000g 

SoilPl:,ot 
Toxicity 

ASTME1963; 
Soll N<m11tode 

Toxi~icy 
ASThl Elin 

Method of Shinment 
GROUND TRANSPORT 

Bill of La dine/Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
~l~--.::.,s_~ _ __;_ _ __;___;_ _____ D_at-em_lJlle_!_Y_!_ ~-~~R-e-ce-iv-e=d-B-y/-S-tor_e_d_Ill __ j ________ D_at_e/T_ime __ ~----~-c,-,...,...---1 - These ITllltks indica1e lhat unless lined ou~ analytes 10 be included wiu, Strontium-89,90 -- To1al Sr 

'shed Y Sv;~ F~E,_
1
m -.A ,. ,. _,, t()_ 1 1 •, .:'.:" analysis frncuon. 

/AA w v I I/ S- 3, CJ -v (I) ~ - A LJ,, '" ..._ , /1. H-Z.111\ ,+1 U- l t.l '. 't '1 A_ These marks indicate lhat this is a oon-aoal}'Jis used to properly fonmc COC fonn. 
RelinqGishcd By/Removed Vrom ~ / Con1ac1 Joan Kessner for any questions. DMe/Time Received sgstorcd Ill Dale/Time 

nelinquishcd By/Removed From 

Relinquished By/Refl10Ved From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY Received By 
SECTION 

FINAµAMPLE Disposal Me1hod 
DISffiSITION 

UI 

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

Dale/Time 

Datemrr<: 

Da<e/Time 

0~1e/Time 

Received B y/Slorcd In Date/Time 

Received By/St~rcd In Date/rime 

Received By/Stored In Date/Time 

Received By/S1ond In Dote/Time 

Tille 

(I) Particle Size (Dry Sieve) - D422; Moisture Content - D2216; TOC - 9060; pH (Soil) • 904:5; 
Nitrogen by l<Jeldahl. 3:51.2; Arm,oofa • 350.3; IC Anions - 300.0; Percent Solids 

Date/Time 

Disposed By Date/Time 

Matrix• 

S&Sojl 

s E=Scd11nc:n1 
SO--Solid 
s ... srud,c 
W•W.tcr 
O-Oil 
AwAlr 
DS=~mSdkil 
~On11nUqv\cU 
T•Tiuuc 
llll• Wlpc 
~Uquld 
V•Vci,'dolicwl 
X•01Nt 



18{o~ 
Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 jPage l of l 

Collector Comoanv Contact Tcleohonc No. Pro.led Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,lli Price Code SL Data Turnaround 

iProiect Desil!nation SamoliDR; Location SAF No. Air Quality • -45 Days 
I 00 & 300 Area Component of the RCBRA - lncremeotal So BORROWPIT 9 RC-051 

Ice Chest No. Field Lo2book No. I COA Method of Shioment 
EL-1 596-1 BESRAS6520 GROUND TRANSPORT 

Shioped T o Offslte Prooertv No. Bill of Lad.lru!/Air Bill No. 
CH2MHil.L A060151 SEE OSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None Nc,nc: 

Type of Container 
GIP PIG 

Sp ecial Handling and/or Storage 

Use page 3 for original mare rial ro Corvallis far MIS preparation and No. of Containcr(s) 
l l 

aliq1101i11g, page 1 fo r radioanalytical fractio11.s lo Eber/int, & page 2 
Volume 

1000g 4000g 
for chemical ana/y1icalfrac1io11s ro lio11ville. 

See item (I) in Soil Pllllt • Special Toxicity 

SAMPLE ANALYSIS 
lnruuctlano. AS1ME 1963; 

SdNcmllOde 
Toxicity 

AS"TME2l72 

- ~ ~ ~ .:~· ~~ ~~ !1 . J . . ··~ ';!/ ~~,.,~ Sample No. Matrix• Sample Date Sample Time . ~: --~ . - ~ .. c,-!~,.,_ . : J ; . 
., ' - -

J11JY8 SOIL 5-3t0 --ol / 7 2,,,lf' I I - '-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~ she~.u'.4'. DatuTime /73.?, Received By/Stored In . • / Date/rime s--3a-~ • These marks indicate lhat llllleu lined ou~ analyles to be included with Stronliwn-89,90 -- Total Sr s.s.,u 
l'A . 'J~<YXVl _Jlllj - 2.LJ-O~ l1ft ,-_ I I II - C,.J-l"l."1. /.J/Ll / ru,o D.D.illysis fiuction.. JF.,,riSedhncnl 

A_ These mark.I indica1c lhat this is a non-analysis \Ued to properly format COC fonn. SO>Sdld 
Relioqtf.shed By/Removed Fr~m ty Date/Time Received ii,,1s10rcd In Dale/rime Contact Joan Kessner !or any questions, Sl=Slud1c 

W1111W.tcr 

(l) Particle Size (Dry Sieve) - D422; Moistute Content• D2216; TOC - 9060; pH (Soil) · 904S; 0-Dil 

Datc/fime Date/Time A• Alr Relinquished By/Removed From [Received By/Stored In Nitrogen by Kjeldahl- 351.2; Ammonia• 350.3; IC Anions - 300.0; Percent Solids OS• CIJlunSalidl 
Ct,,IJrUm Uquldl 
T•Tlu~ 

Relinquished By/Removed From Date/Time Received By/Stored In Date/rime Y:rtt,o7 - ID . Wl• Wlpt 
t,,Uquld 
v.v.,cu1lan. 

Relinquished By/Removed From Date/Time Received By/Stored In Datdfimc X-0.hcr 

Relinquished By/Removed From Dnu/Time !Received By/Stored In Dalc/I',m,, 

LABORATORY Received By Title Date/Time 

SECTION 

FIN~SAMPLE Disposo.J Method Disposed By Date/Time 

DIS SITION 

BHl·Elo11 coa129129os) 



Washineton Closure Hanford 
lcollector 

STANKOVICH, M . 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 !Page 1 of l 
Comoanv Contact 

JOAN KESSNER 
Tclcnhonc No. 

375-4688 
Proicct Coordinator 
KESSNER, JH Price Code 8L Data Turnaround 

Proicct Dcsilmation 
I 00 & 300 Arca Component of the RCBRA. Incremental So 

Samollne Location 
300-44/618-4 

SAFNo. 
RC-051 

Air Quality • 45 Days 
lee Chest No. 

Shioncd To 
CH2MHlLL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
El.r 1596-1 

Offsitc Proncrtv No. 
A060151 

Preservation 

Type of Container 

U.re page 3 for origi11al material to Corvallis for MIS preparation and 
a/iq11ati11g, page J for radioa11aly1icalfraNir111.1· to Eberli11e, & page 2 
for ,·hemica/ a11al_v1ical fraclio11s l<J Umwille. 

No, of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Snmple No. Matrix• Sample Date 

J11JX0 SOIL 

None 

GIP 

1 

1000g 

I COA 
BESRAS6520 

Nc.11w 

PIG 

I 

4000g 

See item (1) in Soil Pion, 
Spc<lol To:<i\:ity 

ln:11nacli~ns. ASTM El963: 
SaiJ Ncnt:Jlllek 

To,i;icity 
ASTM E2172 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill of Ladine/Air Dill No, 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
I--===......::.;:..;;_::..:. __ .......:.......:.......; ___ D __ /T ____ / __ :.<..--.::t--,~R--.--'d'-~-~~S- t--d-l _______ D_t_m-,mc--✓--s---0-,-i These marks indica!e ~,nt unless lined 0111, anolytes to be i11eluded with Sironlium-89,90 - Tola! S_r 
Relinquished By/Rr=v•-••om - nlc ,me _,....L.,I ccc,ve y ore n ,/./;v. • C ..., • • V 
~~/' ,, . A _ // Z h' ~ ? ,A __ r- /' I , .f.,., 

1 
, , onn\ysis fraction, 

~/ ,1A /".;// /:r/_/,'l '.,/ I K 1/JJ'"\ ; __ -L ....-I-/_ " ·~- 'L,,. ',' , '/' c_'J/2/s1n/U iu. :t "-- Thcsemorksindicate~1•1thi,is,non-annlysisuscdtopropcrlyrom~,cCOCfonn. 

Rctinqui~d By/Removed from V -' U 11.itcrfime Received By/Stored In Da1e/Time Contact Joan Kessner for nny questions. 

Relinquished By/Removed Fron, 

Relinquished Dy/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY Received Dy · 

SECTION 

Fn-,i1L SAMPLE Disposal Mc1hod 

D~OSITION 

BHl-~E-011 (0812912005) 

Oalcflin,c Received By/Ston:d 1n 

Dale/Tin>c Received By/Ston,d 1n 

Date/Time Received By/Stored In 

Datc/fin-c Received By/Sund In 

Dale/Time 

Daccmme 

D,tctrirne 

Dntc/Timc 

Ti~c 

(I) Particle Size (Dry Sieve). D422; Moisture Content• D22l6; TOC • 9060; pH (Soil)• 9045 ; 
Nitrogeu by Kjeldnhl - 351.2: Ammonio • 350.3; lC Anions• 300.0; Percent SoLids 

Dntc/Timc 

Disposed By Da1e/Tin1C 

Matrix• 

s,&,o 

S<hSLililJ 
Sl•Sl uJ11: 
W • W~t« 

A•A1r 
DS•O.-Um S0114.11 
Dt..a DNmU.,.u1dJ 
TaTiuuc 
Wlu \Virt 
l.cl.JquiJ 
v.vc,cr.itlul 
X'-.OlltC'I'" 



Table 2: Bluegrass Chronic Test Results for Washington Closure Hanford 
E, slatisllcally slgnifteant difference from lab control by use of Equal Variance t Two-Sample Test 

ns Indicates a non statislically significant result; 5, indlcales slatistically significant at alpha (p) = 0.05; -, indicates no statistical test performed. 

Average Average 
Bluegrass Signirtcantty Significantly Significantly Above Significantly Above Significantly 

14 day different Bluegrass different Bluegrass different Ground different Ground different Average Root 
Lab ID: Sample Number. Germination compared to Average compared to Average Root compared to Shoot Mass compared to Shool Mass compared to Mass 

Endpoint Lab Control? Stem Height Lab Control? Length Lab Control? (Wet) l),b Control? (Or,J Lab Control? (Wei) 

"" lmml lmml ,-, ,-, ,-, 
Tests initiated on June 7 2006 

Laboratory Control 96 - 77.8 -- 103.0 - 24.4 -- 4.41 - 18.7 

BG1607-01 J11K10 96 ns 65.8 Es 66 .6 E s 16.5 Es 2.70 Es 16.1 

BG1607-02 J11K04 92 ns 68.6 ns 72.4 Es 19.3 ns 3.01 Es 22.0 

BG1607-03 J11 K97 60 Es 42.0 Es 41 .2 Es 9.4 Es 1.49 Es 5.4 

BG1607-04 J11JT6 76 Es 54.5 Es 41.4 Es 10.8 Es 1.50 Es 10.7 

BG1607-05 J11JV2 44 E s 71 .2 ns 47.7 E s 16.9 Es 2.24 Es 17.7 

BG1607-06 J11 K22 100 ns 59.1 Es 48.6 Es 11 .7 Es 1.53 Es 10.9 

BG1607-07 J11JH7 96 ns 55.8 E s 51 .2 Es 14.4 Es 1.75 E s 12.4 

BG1607-08 J11 K16 80 E s 61 .8 Es 51 .5 Es 15.6 Es 2.29 Es 9.5 

BG1607-09 J11 K79 88 ns 61 .3 Es 54.7 Es 14.0 Es 1.92 Es 11 .7 

BG1607-10 J11JY8 80 ns 63.1 E s 73.0 Es 13.8 Es 2.34 Es 10.0 

BG1607-11 J11JXO 92 ns 70.0 ns 70.7 Es 16.4 Es 2.58 Es 15.0 

Average Average 
Significantly Significantly Total Mass Significantly Total Mass Slgniftcanlly 

different Average Root different (Shoots + dilferenl (Shoots + different 
compared lo Mass compared to Roots) compared to Roots) compared 10 
Lab Conlrol7 (Ory) Lab Control? (Wet) lab Control? (Or,) Lab Control? 

,_a, l=l ,- , 

-- 1.09 - 43.1 - 5.50 --
ns 0.94 ns 32.6 ns 3.63 Es 

ns 0.83 Es 41.4 ns 3.84 Es 
Es 0.38 Es 14.8 Es 1.87 Es 
Es 0.53 Es 21 .5 Es 2.03 Es 

ns 0.47 Es 34.6 ns 2.71 Es 
Es 0.84 ns 22.5 Es 2.37 Es 

Es 0.45 Es 26.8 E s 2.21 Es 

Es 0.50 Es 25 .0 Es 2.78 Es 

Es 0.73 Es 25.8 Es 2.65 Es 

Es 0.57 Es 23.8 Es 2.91 Es 

Es 0.84 Es 31.4 Es 3.42 Es 



WCH Training Completion Roster Time: 2:30 pm 

liii1 Date: July 26, 2006 

Washington Course Name: Location: Bldg. 324, Room 278 
Closure NS-1-2.5 Unreviewed Safety Question Process for Hazard Category 1, 2, or 3 Nuclear Facilities Training 

Hanford ' 
Course Number: 105657 In itial : X Recert: -- Course Length: 2 hours 

Please Comolete all Columns 

HID No. Found on Last Name Initials Signature Company Supervisor Date 
Training Card (print) Name 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Authorized Authenticator Phone MSIN When completed 
(print) 

please send to: 
Authorized Authenticator Date 

(signature) 
WCH Training H0-08 

*NOTE: Subcontractor may use Social Security Number. All WCH Team personnel will use HID number 

WCH-TR-005 (04/28/2006) Page _l_ of _l_ 



WCH Training Completion Roster Time: 2:30 pm 

lliJj Date: July 26, 2006 

Washington Course Name: Location: Bldg. 324, Room 278 
Closure .. · · NS-1-2.5 Unreviewed Safety Question Process for Hazard Category I, 2, or 3 Nuclear Facilities Training 

Ha"n1ortl 
Course Number: 105657 Initial: X Recert: Course Length : 2 hours --

Please Complete all Columns 

HID No. Found on Last Name Initials Signature Company Supervisor Date 
Training Card (print) Name 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Authorized Authenticator Phone MSIN When completed 
(print) 

please send to: 
Authorized Authenticator Date 

(signature) 
WCH Training H0-08 

*NOTE: Subcontractor may use Social Security Number. All WCH Team personnel will use HID number 
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BIOASSA Y REPORT 
ACUTE SCREENING BIOASSA YS 
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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 

J11K22 05/23/2006 600-23 BN1608-01 F1827 

JllJH7 05/29/2006 UPPER RIP ARIAN #11 BN1608-02 F1852 

Jl1Kl6 05/29/2006 BORROW PIT 24 BN1608-03 F1853 

JllK79 05/30/2006 VERNITA UPRIVER ON SOUTH BN1608-04 F1859 
SIDE 

J11JY8 05/30/2006 BORROWPIT9 BN1608-05 F1863 

JllJXO 06/05/2006 300-44/618-4 BN1608-06 F1901 

SAMPLE PREPARATION 

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33 
g dry weight of soi] 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 a1Jowed 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 IO test organisms to each test chamber. Organisms 
were added to test chambers in random order . 

. TEST TERMINA'.11ON 

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

TEST ACCEPTABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

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

DATA ANALYSIS 

The endpoints measured during the nematode test included survival over the 24 hour 
exposure period. The statistical analyses performed were those outlined in Standard Guide 
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, 
ASTM E 2172-01, using CEflS version 1.1.2. Equal Variance t Two-Sample Test was used 
to compare the survival data between the contro] 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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RESlil:,TS AND DISCUSSION 

ACUTERESULTS 

Table 2 summarizes the survival data for the nematode acute test initiated on June 22, 2006 . 

. Table2 
Caenorhabditis elegans Results 
Test initiated on May 11, 2006 

Client ID Percent Percent 
Survival Recovered 

Control 93.3 96.7 
Jl1K22 90.0 93.3 
Jllffi7 26.7 8 90.0 
Jl1K16 86.7 96.7 
J11K79 90.0 96.7 
Jl1JY8 93.3 100 
JUJX0 80.0 80.0 

a Indicates a statistically significant reduction from control at p equal to 0.05 using 
Equal Variance t Two-Sample test. 

The nematode results indicated no statistically significant reduction in survival in the 
J11K22, Jl 1K16, Jl 1K79, J11JY8, and JllJX0 samples when compared to the control. 

The nematode results indicated a statistically significant reduction in survival in the Jl lffi7 
sample 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 80.0 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 concurrently with cupric chloride indicate 
that the test organisms were within their respective sensitivity range based on EPA guidelines 
(EPA 1994). The LCso value and control chart limits are listed in Table 3. 

Table3 
Chronic Reference Toxicant Tests (u2'L) 

Snecies (test) LCc11 Control Chart Limits 
Caenorhabditis ele~ans (survival) 93.0 44.7 to 123.5 

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 Man ·or a 

designee, as verified by the fo:~ ~~~:.-:..A..,,_,::r~;...,-' 

• 
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CHMHILL TOXICITYTESTORGANISMAND WATER QUALITY DATA 

Client _________ E_L_R_-_W_a_s_lrin_· _.,,gt._o_n_C_lo_s_ur_e_H_an_fo_r_d________ Test Initiation; Date (o-2"2. --0 (0 

Contact ----------------------T-e-chni-·c ... ian......., ____ ..,,_\'.P b,V\GQ:V\ 1 /YJv:z 
Test Species/ID Caenorhabditis elegan.s I Nern O \ (a _ 

I 

TestTermination: Date ~ 6-2.3-o~ 

I 

Sample Information Test ID# ID# ID# ID# 
Total Residual Ammonia Hardness Alkalinity Speeies Nern O\L, 

Sample ID Field Collected Chlorine (mg/l) NH3-N mg/las mg/1 as Information Acute 

Number ID Date Time 
/U /U mg/1 CaC03 CaCO3 .Raceiwd /O,chl,or. OrganismAge at 4 days 

BN160B--01 JllK.22 :>',tj-c>(. - - I - - - - Initiation -
BN1608--02 Jlllli7 ~-oC. - - I - - - - Test Container Size 15 mm petri 

BN160B--03 Jl1Kl6 s-z."i-c.>(. - - I - - - - Test Volume 2.33gdrywt. 

BN160B--04 · Jl1K79 15-~~-oc. - - I - - - - Feeding: T)'lie none 

BN1608--05 JllJYB r;3> ... c;. - - I - - - - Amount -
~ (~c(., :Jtt :J><C> '7,S•<'l:, - - 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 - - - -

Hardness Alkalinity Initial Comments: @ Indicates the following action was taken, ( D Indicates action not taken): 
-Dilution Water ID# mg/1 as mg/1 as pH 

CaCO3 CaCOi 

Milli-Q eauivalent Water NA 0 0 NA 

' 

Water Quality Meters Used/ID# 

I Dissolved Oxygen #2 ·pH #3 Conductivity #2 
'"' 



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

Client __ E __ L __ R_-_W_as __ h_in_..gt..._o __ n __ C __ lo ___ s ___ u ___ re __ H __ a __ n ___ fo ___ rd __ 

Sample Description ______ se .... e .... b""'e"""lo ..... w __ _ 

ID#:Ncm QI b Test Speci« Caenorhabditis elegans 

Lab ID Soil pH Soil % Moisture 
Ohr 24 hr Ohr ' 

Lab Control 7. L/ 

BN1608-0l g,o 

BN1608-02 
.. 0 7, 

BN1608-03 7.2 

BN1608-04 7, I 

BN1608-05 /,7 
. BNI608-06 7,q 

\..-namber 
Lab ID Field ID Replicate # 

Lab Control Silica Sand A 9 

Lab Control Silica Sand B 11 

Lab Control Silica Sand C 21 

BN1608-01 JllK22 A 12 

BN1608-01 J1 IK22 B 14 

BN1608-01 J111<22 C 13 
BN1608-02 Jl1JH7 A 2 

BNI608-02 J11JH7 B 5 

BN1608-02 JI 1JH7 C 10 
I BNI608-03 

I-' 
Ji IK16 A 6 

oBN1608-03 Jl 1K16 B 20 
I BN1608-03 JIIK16 C 4 

Tech. 
Time 

0Hrs N':r 
0Hrs 9"!30 

Soil Temperature (°C) 
Ohr 24hr · 

.20.~ 
2,o.3 ·. 

2-0.3 
20,3 
'2,f). 3 
2o.'3 

? n~3 

Lab ID Field ID 

BN1608-04 Jl!K79 

BN1608-04 JllK79 

BN1608-04 Jl 1K79 

BN1608-05 Jl1JY8 

BN1608-05 Jl 1JY8 

BN1608-05 Jl 1JY8 

BN!608-06 JllJXO 

BN1608-06 JllJXO 

BN1608-06 Jl lJXO 

24 Hrs t{o-/~ 
24 Hrs / O 05": 

Comments: 

Beginning, Date (o -2 2- 0 (g 
Ending, Date . ( o -2 ~ - 0 (,p 

Time O'.'.J30 
Time · \bOS: 

Each test chamber has 2.33 ~ drv wt. soil + 0.93 ml MiJJi-O water ( 40% of drv wt.). · 
. 

Samples hydrated 7 days prior to test initiation. 

All test soils were dried during sampling process. 

Cpamber Chamber 
Reolicate # Lab ID Field ID Reolicate # 

A 7 

B 15 

C 18 

A 8 

B 1 

C 19 

A 3 

B 17 

C 16 



CHMHIU NEMATODE TOXICITY TEST SURVIVAL DATA 

Client -----"'E=LR""'---W_as_hi __ nfil-o_n_a_os_ur_e __ H"""ant1"'""o...;.rd.a....-_____ _ 
Sample Description Lab ID#: BN1608 
Test Species: · Caenorhabditis elegans ID#: Nern O I lo 

Test Initia·tion: · Tech: Tech: _-4-N.:::..-::j"....;;.... __ Time: QC,3 0 

Start # alive total# 
Chamber Count found found 

Number 0 24hr 24 hr Comments: 

1 10 lO \0 

2 10 ~ '1 
3 . lO 0 ,.-) 8 
4 10 ~ . Cf 

5 10 D 9 
6 10 C, \n 
7 to 9 <u 
8 10 9 (0 

9 to q q 

10 10 ~ 9 
ll 10 10 ID 
12 10 4 4 
13 10 q {D 
14 lO °1 q 
15 10 10 lo 

Beginning, Date {p - 22- Q 0 
Ending, Date G:, - 23'--0 kl 

Time 
Time 

Test Termination: Tech: Tech: ~:J / ~ t-\ 
/ 

Start #alive· total# 
Chamber Count found found 

Number 0 24 hr 24 hr Comments: 

16 lO ( &Si9-l 

17 10 q Cf 
18 lO '6 9 
19 10 q lo 
20 10 ~ ID 

21 10 9 \D 
22 10 

23 10 

24 10 

25 10 

26 10 

27 10 

28 10 

29 10 

30 10 

b93:o 
I DOS:::: 

Time: \t)Q5' 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-6795-5742 Test Type: 
Start Date: 22 Jun-06 09:30 AM Protocol: 

Ending Date: 23 Jun-0610:05 AM DIIWater: 

Setup Date: 22 Jun-06 09:30 AM Brine: 

Sample No: 01-4913-8795 Code: 

Sample Date: 23 May-06 04:00 PM Material: 

Receive Date: Source: 

Sample Age: 29d 17h Station: 

Comments: J11K22 

Comparison Summary 

Analysis Endpoint NOEL 

00-4863-0778 % Survival 100 

% Survival Summary 

Conc-0.4 Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.90000 

% Survival Detail 

Conc-•fo Control Type Rep 1 . Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Suivival 

ASTM E2172-01 (2001) 

B1608-01 

Soil 

Hanford · 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.90000 0.90000 0.00000 

Rep3 

0.90000 

0.90000 

CETIS'IM v1 .1.2revi 

Report Date: 

Page 1 of 1 

06 Jul-06 9:21 AM 

09-9803-6523/BN160801 ce Test link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

7.84% Equal Variance t Two-Sample 

SD CV 

0.05774 6.19% 

0.00000 0.00% 

Analyst: tJ,- Approval: __ -_1_2 -



CETIS Analysis Detail · 
j 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 

Cont rol vs Cone-¾ Statistic Critical 

DIiution Water 100 1 2.13185 

~OVA Table 

Source Sum of Squares Mean Square OF 

Between 0.0044266 0.004427 1 
Erra- 0.0177062 0.004427 4 
Total 0.02213278 0.0088531 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2991045000 

Distribution Shapiro-Wilk W 0.81374 

Sample Link Control Link 
09-9803-6523 09-9803-6523 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.1870 0.11581 

F Statistic P-Value 

1.00 0.37390 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9:21 AM 

00-4863-0778/BN160801ce 

CH2M HIii I 
Date Analyzed Version 

06 Jul-06 9:20 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 7.84% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.01 ) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

Graphics 

L C>, 

I 
0,15 I 

I 
0.9- • I 

- - - - - - - - - - Rl!jeet NuU I • 
0.8 0.10- I ., 

'i 0.7 Ji I 
I 

"! 0.05-
I 

::, 0.6 

~~ 
I 

u, I 

'I- 0.5 u I 
I 

0.4-' 0.00 
______ _____ .,_ .... -- -• - -- --- -. 

I 

0.3 I 
I 

0.2: --0.05 • 
I • I 

I 

0.1 I 
I 

0 .0 --0. l v 
0 100 -1.5 •1,0 -0.S 0.0 0.5 1.0 1.5 

Conc-"lo Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: Y -1 3-
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 Conc-o/o Statistic Critical 

Dilution Water 100 4.21897 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.8206 0.8206 1 

Error 0.1844079 0.046102 4 

Total 1.00500791 0.8667020 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3115133000 

Distribution Shapiro-WIik W 0.81374 

Sample Link Control Link 

16-8815-8369 16-8815-8369 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0067 0.37374 

F Statistic P-Value 

17.80 0.01349 

Critical P-Value 

199.00000 0.00000 

0.07784 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

06 Jul-06 9:23 AM 

01-7979-3543/BN160802ce 

. CH2M Hill I 
Version 

06 Jul-06 9:23 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 34.51% 

Decision(0.05) 

Significant Effect 

Decision(0 .05) 

Significant Effect 

Declsion(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Dilution Water 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016 

100 3 0.26667 0.00000 0.40000 0.23094 0.50941 0.15878 0.68472 0.30365 

Graphics 
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000-092-101-1 CETlS ™ v1 .1.2rev1 Analyst: !b- Approval:. __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sa111ple C>T Angular (Corrected) 

Group Comparisons 

Control VS Conc-'/4 Statistic Critical 

Dilution Water 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 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.31908 

Distribution Shapiro-WIik W 0.90857 

Sample Link Control Link 
13-6231-8018 13-6231-8018 

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: 

Page 1 of 1 

06 Jul-06 9:24 AM 
09-7801-2923/BN160803ce 

CH2M Hill I 
Date Analyzed Version 

06 Jul-06 9:24 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 

1 NIA 10.75% 

Declslon(0.05) 
Non-Significant Effect 

Declslon(0.05) 
Non-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 Dilution Water 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 ~ematode 24 hour Acute.test 

Test No: 07-1003-4490 Test Type: 

Start Date: 22 Jun-06 09:30 AM Protocol: 

Ending Date: 23 Jun-06 10:05 AM Dil Water: 

Setup Date: 22 Jun-06 09:30 AM Brine: 

Sample No: 00-9228-7834 Code: 

Sample Date: 30 May-06 02:30 PM Material: 

Receive Date: Source: 

Sample Age: 22d 19h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NOEL 

03-2376-5791 %Survival 100 

o/. Survival Summary 

Cone-% Control Type Reps Mea.n 

0 Dilution Water 3 0.93333 

100 3 0.90000 

o/, .Survival Detail 

Conc-01. · Control Type Rep 1 Rep2 

0 DIiution Water 0.90000 1.00000 

100 0.90000 1.00000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

B1608-04 

Soll 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.00000 1.00000 0.03333 

0.80000 1.00000 0.05774 

Rep3 
0.90000 

0.80000 

CETIS™ v1 .1.2revi 

Report Date: 

Page 1 of 1 

06 Jul-06 9:34 AM 

09-4332-2380/BN160804ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

ProJ1:ct: 

PMSD MethOd 

16.41% Equal Variance t Two-Sample 

SD CV 
0.05774 6.19% 

0.10000 11.11% 

Analyst: :3s-:-: Approval:. __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survival Comparison 

Method Alt H Data Transform 
Equal Variance I Two-Sample C>T Angular (Corrected) 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Dilution Waler 100 0.45707 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF · 

Between 0.0033558 0.003356 1 
Error 0.0642523 0.016063 4 

Total 0.0676081 0.0194189 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.62880 

Distribution Shapiro-Wilk W 0.94141 

Sample Link Control Link 

09-4332-2380 09-4332-2380 

Zeta NOEL LOEL 

100 >100 

. P-Value MSD 

0.3357 0.22061 

F Statistic P-Value 

0.21 0.67134 

Critical P•Vaiue 

199.00000 0.55115 

0.67061 

Comparisons: · 

Report Date: 

Page 1 of 1 

06 Jul-06 9:34 AM 

Analysis: 03-2376-5791 /BN 160804ce 

. CH2M HIii I 
Date Analyzed Version 
06 Jul-06 9:34 AM CETISv1 .1 .2 

Toxic Units ChV PMSD 
1 NIA 16.41% 

Decision(0.05) 
Non-Significant Effect 

Deeision(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 Dilution Waler 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256 
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 08-0419-3693 Test Type: 

Start Date: 22 Jun-OS 09:30 AM Protocol: 

Ending ·Date: 23 Jun-0610:05 AM DilWater: 
Setup Date: 22 Jun-OS 09:30 AM Brine: 

Sample No: 03-0695-5032 Code: 
Sample Daie: 30 May-OS 05:26 PM Material: 
Receive Date: Source: 
Sample Age: 22d 16h Statjon: 

Comments: J11JY8 

Comparison Summary 

Analysis ' Endpoint · NOEL 

11-1401-0222 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.93333 

o/o Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.90000 1.00000 

000-092-101-1 

Nematode SurvJval 

ASTM E2172-01 (2001) 

B1608-05 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.90000 1.00000 0.03333 

Rep3 
0.90000 

0.90000 

CETIS ni v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:37 AM 

10-7891-9257/BN160805ce . Test Link: 

CH2M HIii I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

11.57% Wilcoxon Rank Sum Two-Sample 

SD CV 
0.05774 6.19% 

0.05774 6.19% 

Analyst: ~ 
-20-

Approval: __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Cr itical 

Dilution Water 100 10.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 0.0354124 0.008853 4 

Total 0.03541244 0.0088531 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance RaUo F 1.00000 

Distribution Shapiro-Wilk W 0.63989 

Sample Link Control Link 

10-7891-9257 10-7891 -9257 

Zeta NOEL LOEL 

100 >100 

.P-Value Ties 

0.5000 2 

F Statistic P-Value 

0.00 1.00000 

Crltlcal P-Value 

. 199.00000 1.00000 

0.00135 

ComparisoriS: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9:37 AM 
11-1401-0222/BN160805ce 

CH2M Hill I 
Date Analyzed Version 
06 Jul-06 9:37 AM CETISv1.1.2 

Toxic Units ChV PMSD 
1 NIA 11 .57% 

Declslon(0.05) 

Non-Significant Effect 

Decisfon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Non-nonnal Distribution 

Data Summary Orlginal Data Transformed Data · 

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

0 Dilution Water 3 0.93333 0.90000 1.00000 0.05773 3.50000 2.50000 5.50000 1.73205 

100 3 0.93333 0.90000 1:00000 0.05773 3.50000 2.50000 5.50000 1.73205 
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000-092-101-1 CETIS™ v1 .1.2revl Analyst: ~ Approval: __ _ 
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CETIS Analysis Detail 
I Nematode 24 hour Acute test · 

Endpoint · Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Conc•"/o Statistic Critical 

Dilution Water 100 2.03323 2.13185 

ANOVATable · 

Source Sum of Squares Mean Square DF 

Between 0.0527825 0.052782 1 

Error 0.0510715 0.012768 4 

Total 0.10385397 0.0655504 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.88438 

Distribution Shapiro-WIik W 0.91012 

Sample Link Control Link 

08-4828-56~ 08-4828-~658 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 
0.0559 0.19668 

F Statistic P-Value 
4.13 0.11180 

Critical P-Value 

199.00000 0.69339 

0.43720 

Comparisons: 

Report Date: 

Analysis: 

Page 1 of 1 

06 Jul-06 9:40 AM 
11-1 170-1072/BN160806ce 

CH2M HIii I 
Date Analyzed Version 

06 Jul-06 9:40 AM CETISv1 .1 .2 

Tox ic Units ChV PMSD 
1 NIA 14.33% 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transfonned Data 

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

0 Dilution Waler 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409 

100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916 
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C(DAHJU NEMAT.ODE TOXICITY TEST·Sl:JJiVIVALDATA 

Client QA hQE: 
Simple Dcsc~ption Cii:iis:OiCi;xH1O · 1.;i1,'JD'j~BO't~-o~ 

ibti:~em-01 ~ 

T°IDle l ()$ti 
Time T20D 

T~rSp~ics; Caenori,abdiris eif8DnJ 

T~t Initiation: 

S1:3rt 
.cligmhcr .C9unt 
Numlii/1' !) 

:22- 10 

21 10 

:24 ro 

·2s. 10.. 

-#-aiivc- -•~~!I,]( 
f9~;f :f.a_~;--

1-© . 
\ \P .. 
LO: l Q ' 
q· 

.... N....,·_ri-_____ Trme_:./1)60 Test 'tc_rmin:ition: Tccl;i: Jy-;f" /CM"" 
I 

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

25. '-10. __ -_lo_: .......... i-.o_:::---· :: , ______ ....;,,,__ _____________ _ 

·21· 10- ·"1. 10:: _..;_..._.;...._ ________________________ _ 
•28 10 :I - ' (~:; J(~ 

~ - -•~ -·:! :· 

29 10: lb 19 
:3.0 10 

:31 Jo· 

32· ·ro_ -\-~ ·- l:,o--·-~ - _: .. - · ._: 

33. 10 1 ., j .().: 
J ••• 
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:35· 10 0 
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_Endpoint.· @sum Cliart Gmits 
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ClfM H / ll_fODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client ____ ___,.Q.:;.;A;..;./...::Q...,C'--------
Sample Description _______ se ___ e ___ b ___ el .... ow __ _ 

Test Speci, Caenorhabditis elegans ID#: Nern O \ lo 

Lab ID K-MediumoH % Moisture 
0 hr 24hr Ohr 

Lab Control 5 ,°I NA 

!Omg/L Cu S, LJ NA 

50mg/LCu $.3 NA 

100mg/L Cu 6,\ NA 

250mg/L Cu '-{ . 4 NA 

Chamber 
Lab ID Field ID Replicate # 

Lab Control K-mcdium A 29 

Lab Control K-medium B 36 

Lab Control K-medium C 26 

10mg/L Cu A 25 

l0mg/LCu B 32 

I0mg/LCu C 27 
50mg/LCu A 24 

50mg/L Cu B 30 

50mg/L,Cu C 33 

1100 mg/LCu A 34 
N 
~00mg/LCu B 28 
1100 mg/L Cu C 22 

Tech. 

Time 

OHrs N~ 
OHrs \ 03o 

Temperature (°C) 
Ohr 

zo.~ 
zo .3 
?CL 3> 
'Z,D,3 
Z0~3 

~ 

24 hr 

Lab ID Field IP 

250mg/L Cu 

250mg/LCu 

250mwl,Cu 

24Hrs~ 

24Hrs-f2=0!1.-.-

Comments: 

Reolicate 

A 
B 

C 

Chamber 
# 

23 

35 

31 

BegiMing, Date l:, - Z '2-0 ~ 
Ending, Date Co- .23- Ola 

Lab ID Field ID 

Time j,0~'3Q 
Time f¢:Oo 

. 

Chamber 
Reolicate # 



CETIS Test Summary 
l Nematode 24 hour Acute test 

Test No: . 05-3646-4451 

Start Date: 22 Jun-06 10:30 AM 

Ending Date: 23 Jun-0612:00 PM 

Setup Date: 22 ·Jun-0610:30 AM 

Sample No: 15-1457-1183 

Sample Date: 16 May-06 

Receive Date: 

Sample Age: 37d 10h 

Comments: inKmedium 

Point Estimate Summary 

Analysis Endpoint 

09-5742-4447 % Survival 

•1. Survival Summary 

Conc-rng/L Control Type Reps 
0 Dilution Water 3 

10 3 

50 3 

100 3 

250 3 

% Survival Detail 

Conc-mg/L Control Type Rep 1 

0 Dilution Water 1.00000 

10 0.90000 

50 1.00000 

100 0.30000 

250 0.10000 

000-092-101-1 

Test Type: Nematode Survlval 

Protocol: ASTM E2172-01 (2001) 

DH Water: 

Brine: 

Code: 1B048-05 

Material: Copper 

Source: Reference Toxlcant 

Station: 

% Effect Conc-mg/L 95%LCL 

50 . 92.97105 45.64934 

Mean Minimum Maximum SE 
1.00000 1.00000 1.00000 0.00000 

0.93333 0.90000 1.00000 0.03333 

0.86667 0.70000 1.00000 0.08819 

0.56667 0.30000 0.80000 0.14530 

0.03333 0.00000 0.10000 0.03333 

Rep2 Rep3 

1.00000 1.00000 

1.00000 0.90000 

0.90000 0.70000 

0.60000 0.80000 

0.00000 0.00000 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 1 

23 Jun-06 4:46 PM 

10-1664-1788/rcea016 Test Link: 

CH2M Hill I 
Duration: 26h 

Species: Caenorhabditis elegans 

Source: Ill-House Culture 

Client: 

Project: 

95%UCL Method 

195.928 Linear Regression 

SD CV 
0.00000 0.00% 

0.05774 6.19% 

0.15275 17.63% 

0.25166 44.41% 

0.05TT4 173.21 

Analyst: ~ 
-27-

Approval:. __ _ 



. 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>Jog(X)] Control Threshold 

Regression Summary 

lters Log Likelihood Mu Sigma G 
6 -50.41451 0.12585 0.41884 0.47158 

Point Estimates 

% Effect Conc-mg/L 95%LCL 95% UCL 
50 92.97105 45.64934 195.928 

Regression Parameters 

Parameter Estimate Std Error 95%LCL 
Slope 2.38755 0.7358487 0.7479765 

Intercept 0.3004721 1.463162 -2.959656 

Residual Analysis 

Attribute Method Statistic 
Variances Bartlett 2.374794 

Distribution Shapiro-Wilk W 0.9506612 

Linear Regression: 

Report Date: 

Analysis: 

Page 1 of 2 

23 Jun-06 4:46 PM 

09"5742-4447/rcea016 

CH2M Hill I 
Sample Link Control Link Date Analyzed Version 
10-1664-1788 10-1664-1788 23 Jun-06 4:46 PM CETISv1.1.2 

Threshold Threshold Opt Rewelghted Pooled Groups Het Corr 
0 Yes Yes No Yes 

Chi-Sq Critical P-Value Decislon(0.05) 
30.67461 18.30704 0.00066 Significant Heterogeneity 

95%UCL t Statistic P-Value Declsion(0.05) 

4.027123 3.245 0.00880 Significant 

3.5606 0.205 0.84141 Not Significant 

Critical P-Value Decision(0.05) 

7.81473 0.49834 Equal Variances 

0.64667 Normal Distribution 

Data Summary Calculated Varlate(A/8) 

Cone-mg/ Control Type Count Mean Minimum Maximum SE SD A B 

0 DlluUon Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30 

10 3 0.93333 0.90000 1.00000 0.01179 0.05773 28 30 

00 3 0.86667 0.70000 1.00000 0.03118 0.15275 26 30 

100 3 0.56667 0.30000 0.80000 0.05137 0.25166 17 30 

250 3 0.03333 0.00000 0.10000 0.01179 0.05774 1 30 

Data Detail 

Conc-mg/L Control Type Rep1 Rep2 Rep3 Rep4 Rep 5 Rep6 Rep7 Rep8 Rep9 Rep10 

0 DiluUon Water 1.00000 1.00000 1.00000 

10 0.90000 1.00000 0.90000 

50 1.00000 0.90000 0.70000 

100 0.30000 0.60000 0.80000 

250 0.10000 0.00000 0.00000 

000-092-101-1 CETIS™ v1 .1.2revl Analyst &:: -28-
Approval: __ _ 



CETIS Analysis Detail 
Graphics 
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Linear Regression: 

Report Date: 

Analysis: 

Page 2 of 2 

23 Jun-06 4:46 PM 
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/- !'8-;;). 7 
Wasbin2'ton Closure Hanford CHAINoF·cuSTO.i>Y/SAl\1PLE ANALYSIS REQUEST RC-051-210 jPage 1 of 1 

!Collector 
STANKOVICH, M. 

ComDanv Contact 
JOAN KESSNER 

Telenhone No. 
375-4688 

Pro.iect Coordinator 
KESSNER,JH Price Code 8L 

Air Quality O 

Data Turnaround 

IProicct Desiim:ition 
100 & 300 Area Component of the RCBRA - Incremental So 

Ice Chesl No. 

Shinned To 
CH2MHfi..L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Sa.mDWll! Location 
600-23 

Field Loebook No. 
Elr1596-1 

Offsite Pronertv No. 
A06O151 

Preservation 

Type of Container 

Use pnse 3 fo r origi11n/ mnreria/ to Corval/iJfor MIS preparation and 
aUquoti11g, page 1 for radioa11alyric:a/fracrio11S to Ebtrli11e, &page 2 
for rhemical n11aly1ic:alfmc1im1s to Limrville. 

No. or Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

None 

GIP 

I 

1000g 

I, COA 
BESRAS6S20 

None 

PIG 

I 

4000g 

See ~1cm(I) in Soil Pl•nt 
Spcc:i,t To"-icily 

lrulNCtiom.. ASTM'E1963; 
SoilNcmo<odc 

To,tic;i1y 
ASTM 'Elt72 

SAFNo. 
RC-051 

Method of Shlumenl 
GROUND TRANSPORT 

Bill of Ladinl?f Air Bill No. 
SEEOSPC 

45Days 

1-J_11_K_22 ______ 1--__ s_o_1L __ -1---=-~· it..-...;Z.=3_-0.;;..'...r:..... ¥>-1--..l<..:l /.VJ..,. =0:...:0:::_4------11_+-.!../ ---1-----1------1------1------+----1-----1------1------1- / 

CHAIN OF POSSESSION //40 --5 Sign/Print Names SPECIAL INSTRUCTIONS 

Reli7~ct~~ 
Date/Time ~ R;~;J~d By/S1ored Jn _Datemmc S· 2Jf•4 • Tite·sc rnarlcs indicate that unless lined our, analytes to be included with Strontium-89.90 •• Toial Sr 

-r- . J / I IJ :m:1lysls rrnciion. · 
I /J 11/.9-., 5..-z~ -<;O ' ,,., l"ll?AA I.JI/ I 1-Z:~ i A_ lne,c !"'1rks indicate thot th.is is a non-anolysis used to·properly fonmtCOC (onn. 

Relinquishld By/Removed From I/ I Date/Tin-.: Received ~/S1ored In Date/Time Contact Joilll Kcm,er for ony questi011s. 

Relinquished By/Removed From 

Relinquished 8ym.cn10vcd Frnm 

Relinquished 13yffi.cmoved r-rom 

Relinquished By/Removed From 

LABORATORY 
SECTION 

FINA J, SAMPLE 
DI~SITION 

Received By 

Disr,osnl Method 

BHI- EJ=-011 (OB/29/2005) 

Da1emmc 

Onie/Tin-.: 

Dote/Time 

Ocuc/Timc 

Received By/Srored In Dote/Time 

Received By/Stored In Date/Time 

Received By/Stored lri Date/Time 

Received By/Stored In Date/Time 

Tille 

(I) Porllcle Size (Dry Sieve)- D422: Moisture Content• D2216; TOC - 9060; pH (Soil) - 9045; 
Nitrogen by Kje(dahl • 351.2; Ammonia• 350.3; IC Anions• 300.0; Pcrccm·Solids 

Datcmme 

Disposed By · Date/Time 

Matrix• 

ScSoll 
SEa~dlmcinl 

SOooSolld 
Sl-studac 
W•l'(lfa 
0oo;1 
N!Alt 
DS•Drlm Salhll 
Dl.aOnlm~lcl, 
f•fWUC 
Wl•WIP' 
l,,Uq,li~ 
V•Vc,«Ulkft 
x-o,hll' 



Wasbin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-98 I Page l of l 

Collector Comoanv Contaet Teleohone No. PrQiect Coordinator 
SL Data Tµrnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proicct Desil!nation Samvline: Location SAFNo. Air Quality D 45Days 
I 00 & 300 Area Component of the RCBRA • Incremental So UPPER RIPARIAN #11 RC-051 

Ice Chest No. Field Loebook No. I COA Method or Shivment 
EL-1596 BESRAS6520 GROUND TRANSPORT 

Shinned To Otrsite Prooertv No, Bill or LadlnlZ/ Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Preservation 
None None 

Type of Container · 
GIP PIG 

Special Handling and/or Storage 
I I 

Use page 3 for original material to Corvallis for MIS preparatio11 a11d No. of Container(s) 
aliq1101i11g, page I for rodioa11alyticalfrac1io11s to Eberli11e, &page 2 
for c/1e111ical a11alytica[frac1io11.r to lior,ville. Volume 

1000g 4000g 

Sceiran(I) in Soill'lonl 
Spcciol Toxtcl\y 

lrutN~lioa.s. ASTMEt963; 
SAMPLE ANALYSIS Soil Nematode 

Toxicity 
ASTM El172 

S:impleNo. Matrix• Sample Date SampleTime .• :•i',~ J.~.'i .... ~~ 
~.t~-=~ .. D~.; ~~t~~~ .f~~~ i~~5~t1~ ittt~Ji;~ i~%t:~::;? ~,~: ~f]~~2.i?E~\~ ~~lii~i~~ t ~j,1ff.i~i ik~\~~f 

J11JH7 SOIL "S - '2... '1-CJy: \ \5,q \ I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL nllSTRUCTIONS Matrix• 

~/j';_::5:;c,o/~li~ AV)~ 
Date/Time 6 'iS ) 0 Received By/Stoted In Date/Time S"-~~f., - These marks indkate that unless lined out, arwytes to be included with Sironlium-89,!Xl -- Total Sr 

Sw5->il 

_.:; -:I, O - Ot-. j/J/µL,- II I.A- /1 _JJ-, Id ,D,1,1 / oe,:= analysls fraction. SE=Saha1c,\I 
"-- These marks indicate that this lJ a non-analysl$ used lo properly /or,n:u COC form. Se>-Solld 

Relinqbished By/RemovcJi,.;J/ I Date/Time tReceived~y/Stored In Date/lime Contact Joon Kessner fO<' any questions. SI-SludJt 

' W•Wr!Atr 

(I) Panicle Siu: (Dry•sieve) - D422; Moisrun, Content - D2216; roe -9060; pH (Soil)- 9045; O.-Oi1 

Relinquished By/Removed From Dnte/Time Received By/Stated In Datc/l'ime Nitrogen by Kjeld:ihl - 351 ,2; Anvnonia - 350.3; IC Anions • 300.0; Pen::enl Solids A•Alt 
OS-DrvmSolhll 

I Di.-0MnUqu,dl 

Date/l'ime Datetrune T•Tluur: Relinquished By/Removed From .-·· Received By/Stored In Wl~Wlpe 

'BJ.I I l;,:>9 • o=<_ 
i.-Llqulcl 

Dale/I'ime Datellime 
v.vc:rccaum 

Relinquished By/Removed From Received By/S1ored In XoOlh" 

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

LADORA TORY Received By Title Dotc/l'ime 
SECTION 

FINA~SA!\IIPLE Disposal Melhod Disposed By Date/l'ime 
DIS SITION 

8Hl•Efo11 (08/29/2005) 



Fl~5~ 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0Si-204 !Page l of ! 

:ouector Com11anv Contact Telenhonc No. Pro.iecl Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Data Turnaround 

'roicct Dcsil!llation Samoline Location .. SAFNo. Air Quality D 45 Days 
l00 & 300 Arca Component of the RCBRA - Incremental So BORROW PIT 24 RC-051 

ce Chest No. Field Loebook No. I COA Method of Shinnicnt 
EL-1596-I BESRAS6520 GROUND TRANSPORT 

,hinocd To Offsite Prooertv No, Bill ofLadine/Air Bill No. 
CH2MHn.L A060l51 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE Nooe None 
Preservation 

Type of Container 
0/P PIO 

Special Handling and/or Storage 

Use page 3 for;orlgi11al materi'al to Corvalli.t for MIS preparation and No. of Cont.ainer(s) 
1 1 

aliq11oti11g. page 1 for radioa11aly1ical fraccio11s to Eberline, & page 2 IOOOg 4000g 
for chemical a11aly1ica/ fractions to Lio11ville. Volume 

- See item (I) in SoUP!zult 
Specl~L. To.r:ici1y 

SAMPLE ANALYSIS 
lnstnaclioN. ASTME196l; 

Soil Nen,::itodc 
Toxicity 

ASTME2172 

Sample No. Matrix• Sample Date Sample Time 1 · ,. -~ ~'i'iti -~~ ~~~ ~m -~ ~,$;~ t\~~~ I ~~~.!.~'h. - - "' .•\'~ ' ~..,:.;~.1fr~.• . ~ .iil:i, ill: . 

J11 K16 SOIL _a=s-2..'t~ 1.5.3 3 I I _ ..... J 

Sign/Print Names 
. --- ·-··- .. - ··~ - .. - ~ ··- ····- ... ··· ···. ·------ ·- · -Ntarnx-•· .. CHAIN OF POSSESSION , SPECIAL INSTRUCTIONS 

RT7Juislted ,j't'(°ptved' From Dn1c1Time 5 -5c>...c ',Ir-(};~· By/Storo:d Jn /./, Dntemmc !,-~~~ • These nw~• Indicate 1h•1 unless lined ooL •n~lytcs 10 ~ included wilh Stron1iu1n-8!l.!>O ·- Total Sr 
Sal.Iii 

,.,.,_ ,., IJ tAA 'tPm.o c, <g I C: ,.( A - Jt A ~I Ct/Zfl1 ,-J /11-' a.nnlysis fraction. Sf.aSnh,rc,n 
•- Tiicsc mor~• indic•te lhM U1is i< n non-Malysis used 10 properly fom1:11 COC fomi $0,S.411I 

Rclinq11iJed By/Removed F1~tn l I Dnle/Thnc Received ny/s1ored In Dnte/Tinic Contact Joan Kessner for :iny questions. Sl•Sf\lJ~'C' 
W•W~rt' 

(I) Pmicle Size (Dry Sieve)• ~22; Moisture Content• D2216; TDC- 9060; pH (Soil)• 9045; O•Oil 

Dale/Tim: Date/Tinic A•A1r 
ReLinquishcd By/ll.emoved From Received By/Stored In Nitrocen by lgeldahl - 351.2; Anvnoni_a - 350.3; IC Anions- 300.0: Pcn:e,u Solidt DS•OnamS.1'1d, 

l DL-Onrn1 Lflf"1&h 

Re linquishcd By/Removed From D11tcfTi1nc Recei~d By/Stored In Dote/Time 
T•Tif,-
\\'l• Wlf'I' 

1,l., .... ~ 

61.f I (.oz, ~c3 v.v~•• · 
Relinquished By/Removed From Dn•dlinic . Received By/Stored In • Dare/Iin,e x.o,,.., 

,t 

Relinquished By/Ren,ovcd From DntclTinx: Received By/Srorcd In Datetnme 
. . 

LADORA TORY Received 13y Title Dmcn1n>! 

SECTION 

FINA~AMPLE Disposal Method Disposed By D~tc/lon,c 

DISP 'ITlON 

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



. . ··- -·· . . . --. ~l8S9 . 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-264 I Page 1 of 1 

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

Proiect Dcsienat.ion Sampliru! Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA - Incremental So VERNITA UPRIVER ON sourn SIDE RC-051 

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

Shipocd To Off site Pronertv No. Bill of Ladine/Air Bill No. 
: 

CH2MHILL A060151 SEEOSPC .. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
Use page 3 for origi11a/ mare rial ta Corvallis for MIS preparation and No. of Containcr(s) 

l I 

aliq11ori11g, page 1 for radioa11alyricalfracrions to Eberli11e, & page 2 1000g 4000g 
for clze111ical a11aly1ical fractio,1s to lio11ville. Volume 

Su hcm(l) in SollPt.nt 
Spcci.ol Toi icity 

InstNc:tians. ASTME196l; 
SAMPLE ANALYSIS Soil Ncn>1todc 

Toxicity 
ASJME2172 

SatnpleNo. Matrix• Sample Date Sample Time ~~ ~ B\11 - ~~ ~~ w.~ ~w~~~ ~j~_ . 
. 

. ~~ .. ..: ..... · I •. , >'t''&i,it,i¼ • . ·-. . ... 
J11K79 SOIL '5---~ o~oc., \'-l '20 I I -.-

. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

l~ s~U,{9-IVV?O 
Date/rime I 4 ~ .::> Received B y/Slored In } Oa1e/fime s--~c.?~ These marks indica1e that unless lined out, analytes 10 be included with Scrontiwn-89,90 - To1al Sr 

$-soil 

S-3.v-v~ 10 ... ' - ,, 11 IJ . • t'.~'2..M l·HLL- 1L1:~q 
annlysi1 frnction. Sl!.,,S<di..,,,1 

Reli~ciGished By/Removed k-om ~ / 
~- These nwks indicale llial this is a non-analysis used to properly fonnal COC form. SO-..solid 

Date/rime Received ~lored In Dale/Time Contacl Joon Kessner for any questions. SI-Studt• 
w.w.,d' 

(I) Particle Size (Dry Sieve)- 0422: Moislllrc Con1ent • 02216; TOC • 9060; pH (Soil)- 9045; 0-0,1 

Relinquished By/Removed From OatefTinie Received By/Slored In Datemmc A• Air 
Nitrogen by Kjeldahl • 3Sl.2; Anvnonia - 350.3; JC An.ions - 300.0; Percenl Solids 0$a0nam Sdidl 

DIA Dnuo Uquldl 

Relinquished By/Removed From Da1cfTime Received .By/Stored In O:ucfTirne T•Tb,ur: 
W_l11Wlpc 
Lau.,ld 

Da1c/Timc Da1e/rimc 
v.v,,Glial 

Relinquished By/Removed From Received By/S1ored In X•Olhu 

Relinquished By/Removed From Date/Time Reeei ved BylS1orcd In Da1ef1imc 

LADORA TORY Received By Title Dale/Time 

SECTION 

F.l'NA:f, SAMPLE Oispoul Method Disposed By On1cfTinie 
DISCli)SITION 

BHl· EE-011 (08/29/2005) 



lRtn~ 
Washington Closure Hanford CHAIN OF CUSTODY/SA1\1PLE ANALYSIS REQUEST RC-051-186 I Page l of l 

!Collector ComJJanv Contact Telenhone No. Pro.iect Coordinator 
8L Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

IProiect Desimalion Samnlim: Location SAFNo. Air Quality D -45Days 
100 & 300 Area Compooent of the RCBRA - Incremental So BORROWPIT9 RC-OSJ 

Ice Chest No. Field Lol!book No. I COA Method of Shinment 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To OfTslte Pronertv No. Bill ofLadin2/Alr Bill No, 
CH2MHil..L A060l51 SEEOSPC 

. . 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None Noc,o 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original macer/al to Corvallis for MIS preparation and No. of Contalner(s) 
I I 

aliquoti11g, page 1 for radioanalytlcalfractio11s to Eberline, & page 2 1000g 4000g 
for chemical analyricalfractio11s to lio11ville. Volume 

See ium(l) in SoUPlw 
Spc<iol Toxicity 

lmtrucdoru.. ASTh! El963; 
SAMPLE ANALYSIS s,,a Ncmotodc 

To,uoty 
AS"l1,{ £2172 

- ~ Sample No. Matrix• Sample Date Sample Time ~ - Ai&i - ~ ~ IMI~~ . . - . . 

J11JY8 SOIL 5-3t:, --ota / 7 Z,,,(f I _/ --

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Mattix• 

R~sbed~~,.-::- Daturune /7l,c Receiv~d By/Stored Ta J Dawrime S-· 3'0 ·~ • Il:ese marlc.s iJldicate that unless lined ou~ analytes to be included with Strontium-89,90 - Total Sr 
S-5oll 

Cf U · 1 r <Y1Vl ,Il'f" -2.cr0 c, .<k1~ d Ji A CH"'l/<\ 1-llt.L I fL«:) 
o.naly•i• lnetioa. S&Sd.-
,._ Thc.se .m.irks indicate that lhis is a non-analysis used to properly format COC fonn. , so-5dld 

Reli.oq~hed By/Removed Fr~m U' Dale/rune Received !ft/Stored In Datcfiin,,: Conlaet Joan Kessner for any quest.ions. Sl.=Sfud(C 
WwWato-

(I) Particle Size (Dry Sieve)· D422; Moisture Conteol • D2216; TOC - 9060; pH (Soil)· 9045; 0.011 

Relinquished By/Removed From Da~me Received By/Stored In Dar.e/Timc ,._AJ, 
Nitrogen by Kjcldahl.351.2; Ammonia• 350.3; IC Anions • 300.0; Pen:eot Solids DS.DNm SOiids 

DLaOrUlll~dl 

Relinquished By/Removed From Date/I"imc Dale/I"ime 
T-nuae 

Received By/Stored In W1•Wipl 

?:,;./ fb"8-o5 LaUqu;d 
V•Vepllt(Cll'I 

Relinquished By/Removed From Date/Ilme ~eceived By/Stored In Date/rime X•Othff 

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

LABORATORY Received By Title Dote/Tune 

SECTION 

FIN~SAMPLE Disposal Method Disposed By Dale/rune 

DISWSITION 
.., 

BHl·Ef-01 1 (08/29/2005) 



Wasllin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 I Pace l of l 

Collector Comoanv Contact Telenhone No. Proicct. Coordinntor 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER, JH Price Code SL Data Tumaround 

Proicct Dcsienalion Samnline Location SAFNo. Air Quality 0 45Days 
I 00 & 300 Arca Component of the RCBRA • Incremental So 300-44/618-4 RC-051 

Ice Chest No. Field Loebook No. I COA Method of Shlnment 
El.rl596-1 BESRAS6520 GROUND TRANSPORT 

Shinned To orrsite Pronertv No. Bill of Ladinl!IAir Dill No. 
CH2MHILL A06015I SEEOSPC 

POSSinLE SAMPLE HAZARDS/REMARKS 

NONE None Nl\l'IC 
. 

Preservation 

GIP PIG \., 

Special Handling and/or Storage 
Type of Container 

I I 
Use pnse 3 for origi11al 111a1erinl lo Corv<rlli.r for MIS prt:para1io11 a11d No. of Contalner(s) 
aliq11ori11g, p<rg,: I f or radinn11n/ylicalfrar.1 ir111.r ro Eberline, & page 2 
for chemiml a11aly1ical frncti1111.r 10 lio11ville. Volume 

IOOOc 4000s 

Seeil,m(I) In Soil Pl:ln1 
Sptcial To;1icity 

SAMPLE ANALYSIS 
ltUlruc:lkins. ASTM E1963: 

Soi!Nw.,1<klc 
To,r.ici1y 

.UTME2172 

Sample No. Matrix• Sample Date Sample Time t~·~1~:ttt§r.t ~{;i\}Jz;:-.;·: .. :; } /:.-:.-,.~~ii: 1::~t:.·~;J;::,'ii~ !~~~~1$.it~;t;~ t~tt~tt;ttj :·.~:f:~~t~:i~:;· ·:: rl?#t~~~;_:}: ~:. \~~~~~.-<~;:_: ~- -~;;):i;·;./,::/~;~~ 
J11JXO SOIL /4 -~-('Jr .... /.~-~ J I ---

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTlONS Matri~ • 

Relinquished By/Rr.mnv..izF..,m _ Da1c'lrimc / 5.3:::) Received ~f to~_d In Dare/fimc C; •o:;;•O(,,, • These n,ai-ks indicate 1h31 un!e,s lined ou~ an3lytes 10 be included with S1rooliu~89.90 •· Total Sr 
S..Suil 

E:7/A ,.; /Z#jf //.,/ I .Yl/17'-i /,,.,-Z -- I I,., uh/.,,,/ r')/2111,H/LJ It.I.'/. 
,.,,, :umlys;s rmc: tion. · SEa:s.t11nnu rv A r,,,_,..,,..,_,,, 

•- lbcse nwks indic.,rc tl1a1 this i, a non-•nnlysi, used 10 properly (onn., t COC fom1. SOddid 

Rclinqui~d By/Re,novcd From v - 0rJJ,crrimc Received By/S1od!n Da1c/T'ime Con1.,c1 Jo.,n Kessner for any qucs1ions. .St:-SluJ,~ 
\V•W3k't 

(IJ Particle Size (Dry Sieve) · D422; Moisrure Contcnl • 02216; TOC - 9060; pH (Soil)· !l04S; ~Oil 

ReLinqui,hcd By/Removed From Darcmmc Received By/St~d In Dnre/l1me Nitrogen by Kjetd,hl. 351.2; Ammonia· 350.3; IC Anions· 300.0; Pen:cnl Solids 
,...,.,,, 
OS.Onan, Sdiib 
1)1..,,Dn,m Liquiolo 

D•1e/Timc Date/Time T•T1uuc 
Relinquished l3y/Ren,oved From Received By/Stored In \VbWtpr 

'$Al , bcB· o'-' u,lJ<tu!J 
YaVc.'Cllllbi 

Relinquished By/Removed r-rom Dn1emmc Received By/Stored In · Dnlc/Time ~•O&hrt 

Relinquished By/Re1noved From Dntcrrirru Received By/Srored In Dale/Time 

LABORATORY Received By Title D:irc/Timc · 

SECTION 

FINJ;' SAMPLE OiSf!OS31 Method DispoJed By ·0~1c/Tin,c 

D 0SIT10N 
VI 

BHl· fE·011 (08/29/2005) 



• • 
CH2M Hill 

Applled Sciences labOrolofy 

2300 NW Walnut Blvd 

COIVOUts.OR 

CH2MHILL 
AppUed ScltnetS Llboolol}' 

June 13, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. Fl853 

Dear Emmett Richards: 

97330-3538 

P.O. Box428 

Corvall!s.OR 

97339-0428 

Tel 64l .752.A271 

Fox 641 .752.0276 

On May 30, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a 
request for analysis of selected parameters. All analyses were performed by CH2M HILL 
unless otherwise indicated below. 

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

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

Sincerely, 

Mark Bos 
Analytical Manager 

Enclosures 

PAGE l of73 



CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. F1853 

Sample ID 
F185301 

Client Sample ID 
Jl 1K16 

Date 
Collected 
05/29/2006 

Time 
Collected 

15:33 

-2-
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i.;Jj CH2IY11H I LL 
-,~ ,. 

Applied-Sciences Laboratory 

Organic CLP and CLP Like Data Qualifiers 

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

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

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure the ana1yte 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 confumation analyte result recoveries do not match. 

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

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control 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 analytc 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 Daw Qualiliers.doc -4-



AMMONIA 
METHOD EPA 350.3 . 

-5-



CASE NARRATIVE 
AMMONIA 

Analytical Method: ~E=P=A~35~0~.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 ~~18~5~3 ________ _ 

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 Salllj)le(s): 
All analyses were performed in accordance with standard operating procedures. 

F. Analytical Exceptions: 
None. 

III. Sampling Equipment 
None. 

IV. Documentation Exceptions: 
None 

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

Date:_{p~-~1~--D_h_ 

-6 -



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664-41-7 

SDG No.: F1853 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Ammonia-N 

ET060610-12 : 2l-F1853-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.958 

PQL Result 

3.59 12.5 

Field Sample ID: 

JllK16 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID : F185301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.5627 G E350 . 3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-8-



CAS No. 

7664-41-7 

SDG No.: Fl853 

Matrix: SOIL 

% Moisture: 0 

Analyte 

J\nunonia-N 

ET0606l0• 12 : 21·P1BS3-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS - DATA SHEET 

MDL 

0 . 534 

PQL Result 

2.00 0.604 

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 Alnount Method 

B mg/kg 1 1 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

-9-



QC DATA 
SUMMARY 

-10-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1853 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Std Resp Std 

Analyte 1 1 2 

Amrnonia-N 0.10 167 1.0 

Comments: 

ET060610•12; 2l•Pl85l •W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/06/06 1340 

Concentration Units: rng/L 

Resp Std Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 7 7 

116 10.0 59 . 8 100 1.3 

-

FORM II GEN CHEM E:.51-~-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1853 

Analysis Method: E350.3 

Instrument Name: NONE 

Initial Calibration ID: 060606NH32 

Analyte 

Ammonia-N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/06/06 1340 

Concentration Units: ~ 

curve 
Type r Q 

LNR 0 . 9991 

ET0606l0-U ,2l-f'l853-W 
FORM II ( !?art 2 l GEN CHEM 



2B-WC _ 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

. SDG No.: F1853 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E350.3 Second source ID:ICV-0606 

Inst~ent Name: NONE Concentration Units:mg/L 

Initial Calibration ID: 060606NH32 

Analyte Expected Found %D Q 

Ammonia-N 10 9 . 21 -7.9 

Comments: 

ET060610- 12, 21-FlSSJ- W FORM II-B GEN CHEM 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl853 

Analysis Method: E350.3 

Instrwnent Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060606NH32 

Concentration Units: mg/kg 

Initial Calibration ID: 060606NH32 

CCV #1 ID:CVl-0606 CCV #2 ID: CV2-0606 CCV #3 ID:CV3-0606 

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

Ammoni a-N 1 0.915 -8.5 10 9.41 -5.9 10 

, 

Comments: 

rro60610-l2, 2l-Fl853-W FORM II-A GEN CHEM 

Found \D Q 

10 . 4 3.5 

E3.5f 43-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl853 

Analysis Method: E350 . 3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Ins trurnen t: NONE 

Field Sample ID: 

SBl-0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0606 

Date Anal yzed: 06/06/06 

Ti.me Analyzed: 1418 

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

08 

12 

BS1S0606 

Jl1K16 

COMMENTS: 

CLIENT 
SAMPLE ID 

BT0606l0•12, 21-!'1853-W 

LAB 
SAMPLE ID 

BS1S0606 

F185301 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/06/06 1413 

06/06/06 1434 

E350 .3 

-15 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

S00 No. : Fl853 

Analysis Method: E350.3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Instrwnent: NONE 

Analyte 

l\mmonia- N 

* Values out side of QC limits 

Comments: 

E'l'060610 · l2 : Zl-l'l8S3· W 

Expected 

200 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0606 

Date Analyzed: 06/06/06 

Time Analyzed: 1413 

Concentration Units: mg/kg 

QC Limits 
Found %R %R 

184 92.1 75-125 

FORM VII GEN CHEM 

Q 

E350 . .116-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1853 

Analysis Method: E350.3 

Instnunent: NONE 

Analytical Lot ID: 060606NH32 

01 

02 

03 

04 

05 

06 

07 

08 

09 

12 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

JllK16 

CV3-0606 

COMMENTS: 

.BTO60610-12: 21-PlBSl •W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

F185301 

CV3-0606 

Lab Name : CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/06/06 1340 

06/06/06 1345 

06/06/06 1350 

06/06/06 1355· 

06/06/06 1408 

06/06/06 1410 

06/06/06 1413 

06/06/06 1413 

06/06/06 1418 

06/06/06 1434 

06/06/06 1519 

FORM XIV GEN CHEM E350.-3l 7-



• CH2MHILL • Applied S<lincu I.Jbo111to,y 

06/10/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

£10606/0./1:J/.FIBJJ-W 

MDL Study Report 

Amt Replicates 

Spiked l 2 3 4 5 
2 2.18 1.70 1.73 1.70 1.73 

~ ---- -~ ----~ ---~ ----1 

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: mglkg 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

-18 

I 



ANIONS BY METHOD EPA300.0A 
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CASE NARRATIVE 
ANIONS 

Analytical Method: _E_P~A~3~0~0~.0~------­

Lab Name: CH2M Hil.L Applied Sciences Lab 

Base/Command: =E=L.._R"-C=o._.ns=u..,lti=· n,..g=----------

Batch No.: ~F=l8=5-3 ___________ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ___________ _ 

I. Holding.Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

E. Analytical Exception: 
None. 

F. Other: 
None. 

ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Reported by:_...,=~--_-_- __ ___,,, +---/4_. _,_· ____ _ 

Reviewed by: __ ;7 z.._ef-~--1:~-"~----------
Date:_6__,_/_~-=/'----o-~--

Date: __ ....;:(;;_-_,_?_-_.,~--"---------

AFCEE FORM I-1 
-20-



SAMPLE DATA 
SUMMARY 
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CAS No. 

16887-00-6 

16984-48-8 

14797-55-8 

14797-65-0 

14808-79-8 

SDG No.: Fl853 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 
Sulfate 

YL060605-l5: l2•Pl853-lf 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.0529 

0.0473 

0.0409 

0.0391 

0.0702 

PQL 

0.436 

0.436 

0.436 

0.436 

0.436 

Field Sample ID: 

J11K16 

Lab Name: CH2M HILL/LAB/CVO 

. Lab Sample ID: F185301 

Date Received: 05/30/06 

Sample Analysis 
Result Q Units OF Amount Method 

0.588 mg/kg 1 5.798 G E300 .OA 

0.640 mg/kg 1 5.798 G E300.0A 

0.314 B mg/kg l 5.798 G E300.0A 

0.'183 B mg/kg 1 5.798 G E300.0A 

1.71 mg/kg 1 5.798 G E300.0A 

FORM I GEN CHEM 

Date 
Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-22 -



CAS No. 

16887-00-6 

16984-48-8 

14797-55-8 

14797-65-0 

14808-79-8 

SDG No.: Fl853 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

\'L060605 - 15, 12-F1B5J-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 

o. 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 l 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 

FORM I GEN CHEM 

Date 

Analyzed 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

05/31/06 

-23-



QC DATA SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1853 

Analysis Method: E300.0A 

Instrument Name : ICQ 

Initial Calibration ID: 300A-013006 

Std Resp Std 

Analyte 1 1 2 

Chloride 0.020 0.0032 0. 050 

Fluoride 

Nitrate-N 0 . 020 0. 0059 0.050 

Nitrite-N 0.020 0 . 0067 0 . 050 

Sulfate 0 . 060 0.0065 0.15 

Corranen ts: 

Yl.060605-15 : 12-FlB 53 -W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/L 

Resp Std Resp Std Resp Std Resp Std Resp Std 

2 3 3 4 4 5 5 6 6 7 

0 . 0041 0 .10 0.023 0.50 0.050 1.0 0.11 5.0 0.67 10.0 

0.10 0.0085 0.50 0.046 1.0 0 . 13 5 . 0 0. 85 10.0 

0 . 012 0 .10 0 . 067 0 . 50 0 . 14 1.0 0.32 5.0 1.8 10 . 0 

0.012 0.10 0.050 0.50 0 . 10 1.0 0.25 5 . 0 1.4 10 . 0 

0 . 014 0 .30 0.059 1 . 5 0 . 13 3 . 0 0.27 15.0 1.5 30.0 

FORM II GEN CHEM 

Resp 

7 

1.5 

1.8 

4 . 1 

3 . 0 

3.2 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1853 

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 o.9988 

LNR 0.9983 

LNR 0.9988 

LNR 0 . 9991 

YL060605•15 : 12-Fl85l -W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1853 

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 

.. 

.y~06060S- 1S ; 12 •Pl8S3-h' FORM II-B GEN CHEM 

Q 



2A-WC . 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1853 

Analysis Method: E300 . 0A 

Instrument Name : ICQ 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 053006Q3 

Concentration Units : mg/L 

Initial Calibration ID: 300A-013006 

CCV #1 ID:CVl-0530 CCV #2 ID:CV2-0530 CCV #3 ID: 

Analyte Expected Found \D Q Expected Found ID Q Expected 

Chloride 5 4 . 96 -0.9 2.5 2.62 4.8 

Fluoride 5 4.87 -2.6 2.5 2.33 -6.7 

Nitrate-N 5 4.50 -9.9 2.5 2.37 -5.3 

Nitrite-N 5 4.91 -1.8 2.5 2.48 -l.O 

Sulfate 15 13.7 -8.4 7 . 5 6.88 -8.2 

Comments: 

YL060605-15: 12-Pl853-W FORM II-A GEN CHEM 

Found ID Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl853 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

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 

35 

BS1S0530 

BS2S0530 

BS3S0530 

Jl1K16 

COMMENTS: 

CLIENT 
SAMPLE ID 

Yt060605-15 : 12-1"1853-W 

LAB 
SAMPLE ID 

BS1S0530 

BS2S0530 

BS3S0530 

Fl85301 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0555 

. 

E300.0A 

-29-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl853 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument : ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Comments: 

YL060605 - l5 : 12·Fl8~3-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- 110 

24.4 97 . 6 90-110 

26 . 6 ' 106 90- 110 

FORM VII GEN CHEM 

• 

Q 

E3oo:-o30 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : Fl853 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument : ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

YL060605- l5 : l2-P1853-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 Limits 
Found %R %R 

5.63 99.6 90-110 

FORM VII GEN CHEM 

Q 

-31-
E300.0 



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : Fl853 

Analysis Method: E300.0A 

Initial Cal -ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate-N 

* Values outside of QC limits 

comments: 

YL06060S•lS : l2-Pl8Sl-lf 

Expected 

35.95 

.Lab Name: CH2M HILL/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 VI I GEN CHEM 

Q 

E300~32 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: Fl853 

Analysis Method: E300.0A 

Instrument: 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-l51 l2•l'l853 •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: ~ 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 

FORM XIV GEN CHEM E300.0A33 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1853 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID : 053006Q3 

'15 

16 

19 

22 

26 

35 

36 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

JllK16 

CV2-0530 

COMMENTS: 

YL060605-15 112-Fl853-lf 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0530 

BS1S0530 

B52S0530 

BS3S0530 

SBl-0530 

F185301 

CV2-0530 

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 0555 

05/31/06 0956 

FORM XIV GEN CHEM 
-34-

E300.0A 



• CH2MHILL 
-~ Appl/od Scl•not• Llbor,/o,y 

06/05/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Nitrite-N 11/01/05 

Sulfate 11/01/0S 

Chloride 11/01/05 

R uoride 11/02/05 

,.., n,,..,,., ,,. , .. rt ,. ,.., ,., 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.2S 

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 0.31S 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

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

Instrument ID: ICO 

Concentration Units: ~ 

Std. 

6 7 8 Dev .. 

0 .225 0.255 0.0149 

0 .260 0.26S 0.0143 

0.750 0.760 0.0256 

0.300 0.330 0.0193 

0.48S 0.455 0.0173 

-

MDL 
0.0469 

0.0449 

. 0.0806 

0.0607 

0 .0543 

'H:: 



PERCENT MOISTURE 
ASTMD2216 
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CAS No. 

MOISTURE 

SDG No.: F1853 

Matrix: SOIL 

Analyte 

Moisture 

BT06060S-12: 4S-P1BS3-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o.oo 
PQL Result 

0.00 0.968 

Field Sample ID: 

Jlll'Cl6 

Lab Nam~: CH2M HILL/LAB/CVO 

Lab Sample ID: F185301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

\ l 9 . 6981 G ASI'M D2216 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-37-



P ARJ'ICLE SIZE 
. METHOD422 

-38-



Hanford 
Particle Size 

501.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM 6nt2006 

I 
w 
~ 

I 

Lab I.D. 

F185301 

CH2M Hill 
Appllsd ScfsncsJ Group 

Client 
I.D. 

Jl1Kl6 

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) (%) 

0.00 0.00 

33 .00 6.60 
59.80 11.96 
93.20 18.64 
90.60 18.12 
170.40 34.07 
53.10 10.62 
500.l 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 

0.00 100.00 
6.60 93.40 
18.56 81.44 
37.19 62.81 
55.31 44.69 
89.38 10.62 
100.00 0.00 

2300NWWafnutEJJvd. COM11//s OR 97330-3538 
P.O. Box 428, Corvall/s, OR 97339-0428 

T91541.752.4271 Fax 541.752.U276 



pH 
METHOD SW9045C 
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pH 

CAS No. 

SDG No.: Fl853 

Matr i x: SOIL 

% Moisture : 1 

Analyte 

pH 

ET060605- ll : 53-1'1853-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0.00 

PQL Result 

0 . 00 7 . 81 

Field Sample ID: 

Jllltl.6 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F185301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

pH 1 20 G SW9045C 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/ 06 

-41-



TKN 
METHOD EPA 351.4 

-42-



CASE NARRATIVE 
·TKN 

Analytical Method: -=Ea.aP.:..A::..3:a.:5:a.:. 1'-'-.4-'--------,--­

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting · 

Batch No.: F~18=5=3 ________ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ---------,--

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

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

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

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

F. Analytical Exceptions: 
None. 

ill. Sampling Eguipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the temis 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:_4wq--4-t.,_µ;ef-"--h-'-+z.j(AJ1"'--4,----l-rf-'--.6. tp ....... !...,___ __ 

/7~-' Reviewed by:_~~---__,~,..._ __ .:::----__ ~ _____ _ 

Date: _____ l,_-_,({'----0~{,,_. __ _ 

Date: __ '~---'~'-""-""'-...;;;..-u;, __ o_~ __ 

-43-



SAMPLE DATA 
SUMMARY . 
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CAS No . 

7727-37-9 

SDG No.: Fl853 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Total Kjeldahl Nitrogen 

E'!'06O61O-13 : 18-Fl853-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 54.4 

PQL Result 

199 511 

Field Sample ID: 

JllKl.6 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: Fl85301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.5064 G E351. 4 

FORM I GEN CHEM 

Date 
Analyzed 

06/05/06 

-45-



CAS No. 

7727-37-9 

SDG No.: F1853 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen 

£1'0606l.O-l.l 118-F1853-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

as N 27.3 

PQL Result 

100 92 . 1 

Field Sample ID: 

SB1-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0605 

Date Received: I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E351.4 

FORM I GEN CHEM 

Date 
Analyzed 

06/05/06 

-46-



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SOO No. : F1853 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Initial Calibration Date: 06/05/06 1600 

Instrwnent Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 060506TKN 

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

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

Total Kjeldahl Nitrogen 2 , 0 190 20 . 0 137 200 79.3 2000 20 . 9 

' 

comments: 

BT060610-l3, l8-Fl853-W FORM II GEN CHEM 



2-

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl853 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 060506TKN 

Analyte 

Total Kjeldahl Nitrogen 

Comments: 

as N 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/05/06 1600 

Concentration Units: mg/L 

Curve 
Type r Q 

LNR 0 . 9995 

BT060610-ll :18-PUSJ-W FORM II (Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1853 

Analysis Method: E351.4 

Instrument Name: NONE 

Initial Calibration ID: 060506TKN 

Analyte 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-0605 

Concentration Units:mg/L 

Expected Found %D 

Total Kjeldahl Nitrogen as N 28.4 32.1 13.2 

Conunents: 

l!T060'10-ll , l&·F1853-W FORM II-B GEN CHEM 

Q 



Total 

.. 2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1853 

Analysis Method: E351.4 

InstrUI\lent Name: NONE 

Lab Name : CH2M HILL/LAB/CVO 

Analytical Lot ID: 060506TKN 

Concentration Units:~ 

Initial Calibration ID : 060506TKN 

CCV #1 ID:CVl-0605 CCV #2 ID : CV2-0605 CCV #3 ID:CV3 - 0605 

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

Kjeldahl Nitrogen as N 20 18.6 -7.1 200 . 193 - 3.6 20 

Cormnents : 

.8TD6061D-ll , 18-Fl853- W FORM II-A GEN CHEM 

Found '11D Q 

20 . 7 3.3 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No . : Fl853 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix: (Soil/Water) SOIL 

Ins truiiten t: NONE 

Field Sample ID: 

SBl- 0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 0605 

Date Analyzed: 06/05/06 

Time Analyzed : 1833 

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

09 

15 

BS1S0605 

Jl1K16 

COMMENTS: 

CLIENT 
SAMPLE ID 

1!'?06061 2-lB , 2,-r18Sl-W 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

BS1S0605 06/05/06 1824 

Fl85301 06/05/06 1850 

FORM III GEN CHEM E351.4 
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7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : F1853 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix: (Soil/Water) SOIL 

Instrument:~ 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

ET06061O-13 : 18-P1853- W 

Expected 

1420 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0605 

Date Analyzed: 06/05/06 

Time Analyzed: 1824 

Concentration ·units: mg/kg 

QC Limits 
Found %R %R 

1610 113 75-125 

FORM VI I GEN CHEM 

Q 

E351.-'53-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No .: F1853 

Analysis Method: E351.4 

Instrument: NONE 

Analytical Lot ID : 060506TKN 

01 

02 

03 

03 

05 

06 

07 

09 

10 

15 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2-0605 

ICV-0605 

BS1S0605 

SBl-0605 

JllK16 

CV3-0605 

COMMENTS: 

ET06O613-10 : 42-U853 -W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2 -0605 

ICV-0605 

BS1S0605 

SBl-0605 

Fl85301 

CV3-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/05/06 1600 

06/05/06 1605 

06/05/06 1610 

06/05/06 1615 

06/05/06 1819 

06/05/06 1819 

06/05/06 1824 

06/05/06 1824 

06/05/06 1833 

06/05/06 1850 

06/05/06 1903 

FORM XIV GEN CHEM E351.454-



• CH2MHILL • Applitd Scltncu I.Abomo,y · 

06/10/06 

Analytical Method: E351.4 

Matrix: Soil 

Analysis 

Analytc Date 

Total Kjeldahl Nitrogen 03/13/06 

ET0606JO-JJ1/8-FJ853-W 

Amt. 

Spiked 1 

100 

MDL Study ·Report 

Replicates 

2 3 4 5 
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: mglkg 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 

27 .3 

.'.).'.) 



TOTAL ORGANIC CARBON 
BY AS'n\1 E777 
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CASE NARRATIVE 
TOCSOILS 

Analytical Method: ~A=S~™~=E~-7~7~7 _____ _ 

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met. 

Batch No.: =-F-=18=5=3 ________ _ 

Contract#: 920842.OTC 

Prime Contractor: ________ _ 

C. Matrix Spike/Matrix Spike Dup1icate(MS/MSD) 
All analyses were performed in accordance with standard ~perating procedures. 

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

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

F. Analytical Exceptions: 
All acceptance criteria were met. 

Ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data paekage is in compliance with the teIIllS and conditions agreed to by the client and CH2M 
HILL, both technical1y and for completeness, except for the conditions detailed above. Release of the data 
contained in this bardcopy dat.a package has been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reported by- ==>,, yL A ½ 
Reviewedby:<;:2 ~ 

7 

Date: __ .....aba..;.f__,"1+-/4=--fu"'"-__ 

Date: __ ...c\.""1-__ -'~'-------z..d--J--

-57-



' 

CAS No. 

TOC 

SPG No.: F1853 

Matrix: SOIL 

% Moisture : 0 

Analyte 

Total Organic Carbon 

·-

DH060609-15 : U-rl853-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

68.2 

PQL Result 

195 3950 

Field Sample ID: 

Jll:Kl6 

Lab Name: CH2M HILL/LAB/'CVO 

Lab Sample ID: F185301 

Date Received: 05/30/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.5121 G l\STM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-59-



CAS No. 

TOC 

SDG No.: Fl853 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic carbon 

OH060609-15: 44 - r1853-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

lOO 100 

Field Sample ID: 

SBl-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0608 

Date Received : I I 

Sample Analysis 
Q Units DF AmOWlt Method 

u mg/leg 1 1 G ASTM E777 

FORM I GEN CHEM 

I 

Date 
Analyzed 

06/08/06 

-60-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : F1853 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Total Organic Carbon 100 737000 200 

Comments: 

DK060609 - l5 , U-Fl853 - W 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units : mg/Kg 

Resp Std Resp Std Resp Std Resp Std Resp Std Resp 

2 3 3 4 4 5 5 6 6 7 7 

1600000 1000 6840000 4000 2. 481!+7 8000 4.79E+7 

FORM II GEN CHEM ASTM-m2'-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SOO No. : F1853 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

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

Concentration Uni ts: mg/Kg 

curve 
Analyte Type r Q 

Total Organic Carbon LNR 0.9997 

Comments: 

PHO 60609- 15 , 44-Pl853 -W FORM II (Part 2) GEN CHEM ASTM~1!/-



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1853 

Analysis Method: ASTM E777 

Instrument Name : TOC Skalar 

Initial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

Comments: 

DK060609-15 , 44- FlBSl-W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID:ICV-1014 

Concentration Units:~ 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 

ASTM-F.61f-



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1853 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060806TOCS1 

Concentration Units: mg/kg 

CCV #1 ID:CVl-0608 CCV #2 ID:CV2-0608 CCV #3 ID: 

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

Organic Carbon 4000 4080 1.9 4000 4460 11.5 

Connnents: 

DH060609 - l.S 144-P'18S3-W FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1853 

Analysis Method: ASTM E777 

Initial Cal ID: 101405S1 

Matrix: (Soil/Water) SOIL 

Instrument : TOC Skalar 

Field Sample ID: 

SBl-0608 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID : SBl-0608 

Date Analyzed: 06/08/06 

Time Analyzed: 1035 

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

02 

08 

BS1S0608 

JllK16 

COMMENTS: 

CLIENT 
SAMPLE ID 

DR0606ll- 1' 1l) - Pl8Sl-W 

LAB 
SAMPLE ID 

BS1S0608 

Fl85301 

. 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/08/06 0959 

06/08/06 1346 

ASTM E777 

-66-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : F1853 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

Matrix: (Soil/Water) SOIL 

Instrument : TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

DK060612-14 : 23 - PlBSl - W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0608 

Date Analyzed: 06/08/06 

Time Analyzed: 0959 

Concentration Units: mg/kg 

QC Li mits 
Found %R %R 

9570 108 75-125 

FORM VII GEN CHEM 

Q 

ASTM E7TT67 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL S~QUENCE 

SDG No.: F1853 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lot ID: 101405TOCS 

02 

03 

04 

05 

06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 
rcv-1014 · 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

10/14/05 1148 

10/14/05 1158 

10/14/05 1208 

10/14/05 1218 

10/14/05 1228 

10/14/05 1252 

COMMENTS;----------------------------------

DJ\060609·15 : U-Pl853 · \I 
FORM XIV GEN CHEM ASTM E77768-



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1853 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical Lot ID: 060806TOCS1 

01 

02 

03 

08 

15 

CVl-0608 

BS1S0608 

SBl-0608 

JllK16 

CV2-0608 

COMMENTS: 

DH060612-1' , 23-Pl853-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0608 

BS1S0608 

SBl-0608 

Fl85301 

CV2-0608 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

06/08/06 0930 

06/08/06 0959 

06/08/06 1035 

06/08/06 134(i 

06/08/06 1733 

FORM XIV GEN CHEM ASTM E77769-



• CH2MHILL • Applkd Sc/r,x,s l1boratory 

06/09/06 

~lytical Method: ASTM E777 

Matrix: Soil 

Analysis 
Analyte Date 

Total Organic Carbon 08/17/05 

DH060609-JJ:U-FJBJJ .. W 

-Amt. 

Spiked I 
140 

MDL Study Report 

Replicates 

2 3 4 5 
31.0 14.4 8.89 29.4 - 32.4 

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

Instrument ID: TOC Skalar 

Concentration Units: mm 
Std. 

6 7 8 Dev. 
27.1 6.37 11.1 

MDL 
35.0 

.., " -



CHAIN OF CUSTODY/SHIPPING DOCUMENTS 
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Ft'?5---3 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 !Page l of l 

Collector Comnanv Cont.act Teleuhone No. Pro.iect Coordinator 
SL Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proiect Dcsienation Samulinl! Location ., SAFNo. Air Quality D 45 Days 
100 & 300 Area Component of the RCBRA - Incremental So BORROW PIT 24 RC-051 

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

Shiuocd To Offslte Prouertv No. Bill of Ladine!Air Bill No. 
CH2MHll..L A060I5J SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIO 

Special Handling and/or Storage 
1 I 

Use page 3 for t,rigi11al material to Corvallis for MIS preparatia11 and No. of Cont.ainer(s) 
aliq11oti11g, page I for radioanalyticalfractio11s to Eberline, & page 2 
for cl1e111icol a11alytical fractions to Uo11vil/e. Volume 

lOOOg 4000g 

.. See kcm (I) in Soll Plant 
Spcc~t, ToxKicy 

SAMPLE ANALYSIS 
Jnstruclioiis. ASTM E19tl3; 

Soil Ncmotode 
To<icity 

ASTM.E2172 

Sample No. Matrix• Sample Date Sample Time (01!~~ 
ij.~~ - ' '. i~l1&i t~i:tJ;J~:i ~~~;:t: rf~~?i;?] ~itit~~ :~i;t~}tfl t~~t.:i~lP.kl Pdt~1~~1j ~~;l.~i!$"ff. 

J11K16 SOIL -~-7-'j-OtP 1.533 I ' -- I 

Sign/Print Names 
- -- · ·- ··-······· · • ·--· .. ... --· -- Nratnx-~ [ · <;:HAJN OF POSSESSION , SPECIAL INSTRUCTIONS 

Rrouislic!,8fi~~vcd'Froin 
Da1ctrin,c 5 ..-5c>~ llec "vcd BylSUl<ed ln /./, Dn1c/Tiinc f; • ~~ • These nwks indka1c !hat unless lined out. '11lnl)'les 10 be included wilh Stroniium-89,90 •• To1al Sr 

S:,::5''tl 

,A /J 1,U 'uN'l.o C:> ~I<: A~'.h.
0

,1,A /j_~~·"' ,.J OIVJ1 J.-J/[[ an.,lysis frnc1ion. SEzSci.11mcn1 
~- TI1ese mru-1:s lndicn1e ~ant !his is n non-analysis used 10 properly fom1:11 COC form. ~41d 

RelinquiJcd By/Removed F,lom l_ I Da1ef"r'imc Received By/S10ttd ln Dntemme Contact Jo.in Kessner for any questions. Sl•ShMJ,c 
w~ \V~rr 

(I) Particle Siz.c (Dry Sieve) - 0422; Moisture Content - D2216; TOC • 9060: pH (Soil) - 9045; O=:Oil 

Dntc/Time Dalc/fime AcAjr 
Relinquished B y/Rerroved From Received By/S1occd In Ni1r0gen by Kjeld~hl - 351.2; Ammonia - 350.3; IC Anions• 300.0: Percent Solids O.Ss.01'\an S.1hd,,: 

! 0La0run1 lJq1J1d,; 

Da1efTiinc DatefTimc T•TluUt 
Relinquished By/Removed From Received By/S1orcd In wt• W1pt 

t.;,Lq<,,~ 
VirVc,tl31.ICl'I 

Dnrc/Timc Recei•ed By/S1orcd In 
.. DatefTin,c X•Olhcr Relinquished By/Removed From .~ 

Relinquished Dy/Removed From Da1efTimc Received By/Stored In Dntc/l"imc 

LABORATORY Received By Tille Dare/rime 

I SECTION 

F-IDIALSAMPLE Disposal Method Disposed By Dnlcfrin,c 

~SPOSITlON 
I 

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



• CH2MHILL 
.. . • _.Analytical SeNices 

Sample Receipt Record 

Batch Number: L.:I F._- .:....:/ 8':~'53~---------l Date received: I S -,3o · 05e I 
Client/Project EL/<_ Con St-t I . 

VERIFICATION OF SAMPLE CON ITIONS (verify all items)• HD = Client Hand delivered Samples 

Observation YES NO 
Radiological Screening for AFCEE x 
Were custody seals Intact and on the outside of the cooler? #0 

If yes, Where? Front Rear Lt Side Rt Side 
Type of packing material: Ice Blue Ice Bubble wrap #1) 
Was the Chain of Custody inside the cooler? 7H) 
Was the Chain of Custody properly filled out? )(" 

Were the sample containers in good condition? x' 
Containers supplied by ASL? V 
Any sample with < 1/2 holding time remaining? If so contact LPM --J.. 

Was there ice rn the cooler? Enter temp. :JJ, (p C X 
All voes free of air bubbles ? 1111+ 
VERIFICATION OF SAMPLE PRESERVATION 

other {specify) 

~ Sample Nutrients Metals pH Volatiles Cyanides TOCpH TOXpH 
No pH<2 <2 pH<2 DH >12 <2 <2 res) 

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 

~ ,~d.. t1'.G\2--0',e 09-~ 
DalefTirre Dale/Time 

-73 -
Page 1 G:\QAQC\FORMS\SMPLRCVG\RECPTRCD.XLS 



VersionCo, LabName SDG FieldlD NativelD QAQCTypt LRType Matrix LabSampl1 AnalysisMt Extractiont SampleDa Sample Tin ReceiveDa Extrac!Dat, Extrac!Tim AnalysisD, AnalysisTi1 PercentSo LabLotCII" CAS ParamlD Analyte Result 
4.00EPAC CHMC F1853 J11 K16 J11K16 N SOIL F185301 E350.3 METHOD 5/29/2006 15:33 5/30/2006 6/6/2006 14:34 6/6/2006 14:34 99.03 SB1-0606 7664-41-7 NH3N Ammonia-I 12.5 
4.00EPAC CHMC F1853 J11K16 J11K16 N SOIL F185301 ASTM E77 NONE 5/29/2006 15:33 5/30/2006 6/8/2006 13:46 99 .03 TOC TOC Total Orga 3950 
4.00EPAC CHMC F1853 J11 K16 J11K16 N SOIL F185301 E351 .4 METHOD 5/29/2006 15:33 5/30/2006 6/5/2006 18:50 6/5/2006 18:50 99.03 SB1-0605 7727-37-9 KN Total Kjeld 511 
4.00EPAC CHMC F1853 J11 K16 J11K16 N SOIL F185301 E300.0A METHOD 5/29/2006 15:33 5/30/2006 5/31/2006 5:55 5/31/2006 5:55 99 .03 SB1-0530 16887-00-1 CL Chloride 0.588 
4.00EPAC CHMC F1853 J11K16 J11 K16 N SOIL F185301 E300.0A METHOD 5/29/2006 15:33 5/30/2006 5/31/2006 5:55 5/31/2006 5:55 99.03 SB1-0530 16984-48-1 F Fluoride 0.64 
4.00EPAC CHMC F1853 J11 K16 J11K16 N SOIL F185301 E300.0A METHOD 5/29/2006 15:33 5/30/2006 5/31/2006 5:55 5/31/2006 5:55 99.03 SB1-0530 14797-55-1 NO3N Nitrate-N 0.314 
4.00EPAC CHMC F1853 J11K16 J11K16 N SOIL F185301 E300.0A METHOD 5/29/2006 15:33 5/30/2006 5/31/2006 5:55 5/31/2006 5:55 99.03 SB1-0530 14797-65-1 NO2N Nitrite-N 0.183 
4.00EPAC CHMC F1853 J11K16 J11 K16 N SOIL F185301 E300.0A METHOD 5/29/2006 15:33 5/30/2006 5/31/2006 5:55 5/31/2006 5:55 99.03 SB1-0530 14808-79-1 SO4 Sulfate 1.71 
4.00EPAC CHMC F1853 J11K16 J11 K16 N SOIL F185301 ASTM D22 NONE 5/29/2006 15:33 5/30/2006 6/2/2006 14:17 99.03 MOISTURI MOIST Moisture 0.968 
4.00EPAC CHMC F1853 J11K16 J11K16 N SOIL F185301 SW9045C METHOD 5/29/2006 15:33 5/30/2006 6/2/2006 15:03 6/2/2006 15:03 99.03 SB1 -0602 pH PH pH 7.81 
4.00EPAC CHMC F1853 BS1S0530 BS1S0530 BS SOIL BS1S0530 E300.0A METHOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1 -0530 16887-00-1 CL Chloride 25 
4.00EPAC CHMC F1853 BS1S0530 BS1S0530 BS SOIL BS1S0530 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 F1853 BS1 S0530 BS1S0530 BS SOIL BS1S0530 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 F1853 BS1S0605 BS1S0605 BS SOIL BS1S0605 E351 .4 METHOD 6/5/2006 18:24 6/5/2006 18:24 100 SB1 -0605 7727-37-9 KN Total Kjeld 1610 
4.00EPAC CHMC F1853 BS1S0606 BS1S0606 BS SOIL BS1S0606 E350.3 METHOD 6/6/2006 14:13 6/6/2006 14:13 100 SB1 -0606 7664-41 -7 NH3N Ammonia-I 184 
4.00EPAC CHMC F1853 BS1 S0608 BS1S0608 BS SOIL BS1 S0608 ASTM E77 NONE 6/8/2006 9:59 100 roe TOC Total Orga 9570 
4.00EPAC CHMC F1853 BS2S0530 BS2S0530 BS SOIL BS2S0530 E300.0A METHOD 5/30/2006 18:57 5/30/2006 18:57 100 SB1-0530 14797-65-1 NO2N Nitrite-N 5.63 
4.00EPAC CHMC F1853 BS3S0530 BS3S0530 BS SOIL BS3S0530 E300.0A METHOD 5/30/2006 20:08 5/30/2006 20:08 100 SB1-0530 14797-55-1 NO3N Nitrate-N 38 
4.00EPAC CHMC F1853 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 F1853 SB1-0530 SB1 -0530 LB SOIL SB1-0530 E300.0A METHOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 16984-48-1 F Fluoride 0.5 
4.00EPAC CHMC F1853 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 F1853 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 F1853 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 SO4 Sulfate 0.5 
4.00EPAC CHMC F1853 SB1 -0605 SB1-0605 LB SOIL SB1 -0605 E351 .4 METHOD 6/5/2006 18:33 6/5/2006 18:33 100 SB1-0605 7727-37-9 KN Total Kjeld 92.1 
4.00EPAC CHMC F1853 SB1-0606 SB1 -0606 LB SOIL SB1-0606 E350.3 METHOD 6/6/2006 14:18 6/6/2006 14:18 100 SB1 -0606 7664-41 -7 NH3N Ammonia-I 0.604 
4.00EPAC CHMC F1853 SB1-0608 SB1-0608 LB SOIL SB1 -0608 ASTM E77 NONE 6/8/2006 10:35 100 TOC TOC Total Orga 100 



ExpectedV Units Dilution MDL RL LabQualifi1 Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis ConcQual MDLAdjusl RLAdjuste, SampleDe, LeachMet~ LeachDate LeachTime Leachlot Analysislo CalReflD 
MG/KG 1 0.949 3.55 N D 0.958 3.59 J11K16 NONE 060606NH 060606NH32 
MG/KG 1 68.2 195 N D 68.2 195 J11K16 NONE S61-0608 101405S1 
MG/KG 1 53.9 197 N D = 54.4 199 J11K16 NONE 060506KN 060506TKN 
MG/KG 0.0524 0.431 N D = 0.0529 0.436 J11K16 NONE 053006Q3 300A-013006 
MG/KG 0.0468 0.431 N D = 0.0473 0.436 J11K16 NONE 053006Q3 300A-01 3006 
MG/KG 0.0405 0.431 B N D J 0.0409 0.436 J11K16 NONE 053006Q3 300A-013006 
MG/KG 0.0387 0.431 B N D J 0.0391 0.436 J11K16 NONE 053006Q3 300A-013006 
MG/KG 0.0695 0.431 N D = 0.0702 0.436 J11K16 NONE 053006Q3 300A-013006 
PERCENT 0 0 N D = 0 0 J11K16 NONE 060206MC NONE 
PH UNITS 0 0 N D 0 0 J11K16 NONE 060206PH NONE 

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-01 3006 
25 MG/KG 0.0806 0.5 N 106 90 110 D 0.0806 0.5 NONE 053006Q3 300A-013006 

1420 MG/KG 27.3 100 N 113 75 125 D = 27.3 100 NONE 060506KN 060506TKN 
200 MG/KG 0.534 2 N 92.1 75 125 D = 0.534 2 NONE 060606NH 060606NH32 

8840 MG/KG 72.1 206 N 108 75 125 D 72 .1 206 NONE S61 -0608 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-01 3006 
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 27.3 100 B N D J 27.3 100 NONE 060506KN 060506TKN 
0 MG/KG 0.534 2 B N D J 0.534 2 NONE 060606NH 060606NH32 
0 MG/KG 35 100 U N D u 35 100 NONE S61-0608 101405S1 




