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INTRODUCTION 

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

l'vlETHODS AND MATERIALS 

TEST l'vlETHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

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

JllKIO 05/16/2006 BORROW PIT 18 BG1607-0l F1779 
Jl1K04 05/17/2006 BORROW PIT 14 BG1607-02 F1788 

.JllK.97 05/17/2006 McGEE RANCH BG1607-03 F1793 
J11JT6 05/22/2006 1607-42 BG1607-04 F1816 
J11JV2 05/22/2006 116-N-3 BG1607-05 Fl886 
J11K22 05/23/2006 600-23 BG1607-06 F1827 
Jl1JH7 05/29/2006 UPPER RIP ARIAN #11 BG1607-07 F1852 
Jl1Kl6 05/29/2006 BORROW PIT 24 BG1607-08 !<1853 
Jl1K79 05/30/2006 VERNITA UPRIVER ON SOUTH BG1607-09 F1859 

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

' 
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SAMPLE PREPARATION . 

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

TEST INITIATION 

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

TEST MONITORING 

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

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

TEST TERMINATION 

Tests were terminated 14 days post germination (day 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. 

'.fhe 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) 

(Ca1culated 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 
(Ca1culated 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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RES UL TS 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 JllKlO indicated a statistically 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 1IT6 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 1JV2 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 JlIK22 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 J1 IK22 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 gennination, 
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 J1 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: Bluegrass Chronic THI Results for washing Ion Closu,e tlanlord 
E. llalltUc.allly 11Qnlf"c.vc dtfffAl'a from lib oonlrcl byuM ol Equal VMfsra 1 'fwl>.$Ampf• T.-1 

NI lndlc.al•• a non •lel!.l'leally algnllk:Anl re.ull; 1• lndlcalN .C•lillfic.tr •~ 11 afptlt CP)• 0.05; - , lt'idlcl1H ftO 111.rllllcal IN~- ,._ 
·-· Ill-au 6'Ql"Kocorl!y Slg,¥"""1y Slgnlll<anlly - SlgnillcanUy - SIQt,Ulc.,nUy 

lab 10: 
1•d-, dlfl.,.,.. - ·- - dfffr111I Gmu,d di! .... Gn>u"' ........ Avw.gelb)I 

SompleM.tmber. C.-ml!Wlon mm~to ......... c:cmpa"adto A1.waipefbol --la _,_ 
COl'Tl_...,lo -- com,re,d lO ,...... 

Endpolrl l •bCorllo/7 Sltm HelGIII l •bi:.ou.,7 un;ln LabCorMll7 (W•I) llbCon~f (ll,y) l •bCorlrnl? (Wol) 

"" '"""' ,mml ,_, rm,l ,_, 
fe,sl1/nlll.tado1"1J1,1,-'1 2«l6 

Laboratory Control 96 - 77.8 - 103.0 - 24.4 - 4.41 - 18.7 
BG1607-01 J11K10 96 ns 65,8 E5 66.6 Es 16.5 E5 2.70 Es 16.1 
BG1607-02 J11K04 92 ns 68.6 ns 72.4 E5 19.3 ns 3.01 Es 22.0 
BG1607-03 J11K97 60 E5 42.0 E5 · 41.2 E5 9.4 E5 1.49 Es 5.4 

BG1607-04 J11JT6 78 E5 54.5 Es 41 .4 Es 10.8 Es 1.50 Es 10.7 
BG1607-05 J11JV2 44 Es 71 .2 ns 47.7 E5 16.9 Es 2.24 E5 17.7 
BG1607-06 J11K22 100 ns 59.1 Es 48.6 Es 11 .7 Es 1.53 E5 10.9 

BG1607-07 J11JH7 96 ns 55.8 E5 51.2 Es 14.4 Es 1.75 Es 12.4 

BG1607-08 J11K16 80 Es 61.8 E' 51 .5 Es 15.6 E' 2.29 E' 9.5 
BG1607-09 J11K79 88 ns 61.3 E5 54 .7 Es 14.0 E' 1.92 E5 11 .7 

BG1607-10 J11JY8 80 ns 63.1 E5 73.0 Es 13.8 E' 2.34 Es 10.0 

BG1607-11 J11JXO 92 ns 70.0 ns 70.7 E5 16.4 Es 2.58 Es 15.0 

··-- ........ 
siori11can11, Slgnlflconl1 Tol• Mus S,inlbnly Tolol Mu,, Slorifoca,,1/, 

di/I--' AY'lfllll• Rcol dill .... (~•· diH'er.ol {Shoal•. di!..,. 
compndlO ...... CDIT!pand' lo Roots) aimparadlo -•, oom,-ldlo 
ubComn,I? (ll,y) Lol,C4n!Nl7 (Wol) I.Ab Conltol? (Ory) l •bCoo~ol? 

,_, ,_, ,_, 

- 1.09 - 43.1 - 5.50 -
ns 0.94 ns 32.6 ns 3.63 E5 
ns 0.83 E5 41 .4 ns 3.84 E 5. 
E5 0.38 E5 14.8 Es 1.87 E5 
E5 0.53 E5 21 .5 Es 2.03 Es 

ns 0.47 E5 34 .6 ns 2.71 Es 
E5 0.84 ns 22.5 Es 2.37 Es 
Es 0.45 Es 26.8 Es 2.21 Es 
Es 0.50 E' 25.0 Es 2.78 Es 
Es 0.73 E' 25.8 Es 2.65 Es 
E5 0.57 Es 23.8 E5 2.91 E5 
Es 0.84 E5 31.4 Es 3.42 E5 



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?l7'-: -;;:~~-c..,c...~ 

-10-



,--

APPENDIX A 
RAW DATA SHEETS 

-11-



BLUEGRASS GROWTH TEST 

CWent Woshlnglon Oosul9 Han!Oftl P«>JOd TtlSt Slar1 Dal&: June 7. 2006 

l!EL Day D l> Day12Jij:_ D,ry14...tfrr_ 0,ry18~ D,ry19~ O,ry21~ Day23_@_ Dayll ~ 
Sample ID: Lab Control (70% 70 grade silica sand, 20% clay, 10% peat) 

!. --2.• 

<p,l'f •<l~ Emerg"Z'~ 
, , i '} -_c. 

CONC. REPLICATE 12days 14 days 18 days 19 days 
alter • aner afllf' al~ 

planllng planUng planting planting 

A q...., ~ R <o 
control B -, -, i 

.,... 
C '·i. L{ y I.,\ 

I D ~ ~ ~ f, 
E -, -r 7 --=,-

14-0ays Post-ErnergenR: De:sc:tibe shOOt appeaance: 

Rapllca181' YI j Cn I me.J. fu 1 I ~t'l1 ln 
Replleal8B 

Replc:atoD 

R• plica18 E 

Measu,- Shool Height 

lnd!Ytdual heighlol •ac;h Seedj;ng 

(abc:r-'e ground) 

Measum ShOot Wetght 

Tolel ma.$$ of all seeding!; 

(above ground) 

DesoiOe ftlO< appo­

Repllcale I' 

R•pl cate8 

Reptic:elaC 

R•plicale 0 

Repllcale E 

Measun, Root Leng1h: 

Fndivlduill lengthofttle longesl ltlOI 

fmm eacti seedling 

Maa5Uf'8RoolWelght 

Total m~s of all roots from alt £eedllngs 

CommMts: 

b 

# seeds germinated pH 

{,-{~ 1,.30 7,0AYS POST· 14-0AVS POST-

21 days 23days ~~GENCE EMERGENCE 

an,,, • lier 
( days • 1111 (~days oftw INITIAL 

planting plaollng LI planting) planting) (lillpianllng) 

l<flf.S '0-'7S- s 
5 7-'>S- s-
u Lj 'I G>, -1 
5 ??~>-5 ~ 
s ~• c:, 75" 

mm 

mm 

mm 

Dayt!,J I iy--

ANAL 
(Iii! 14 days Po,~ 
Em-) 

-r,7 



BLUEGRASS GROWTH TEST 

Cfieot Washlngio. ClosU19 Hanlon! Pn,ject Tasl Slart Data: June 7, 2006 

In~ N 
DayO~ Day12_L Day14~ Day16 N°(f Day19_fu Day21 _/!,l::r:_ Day 23 _fi!2__ Day __ _ 

Bioassay Lab ID: BG fbo1~D( Sample No: "'Jtl'(. JO 

# seeds germinated 

Emergence 

CONC. REPLICATE 12days 14 days 16 days l9days 21day5 23days · 
Oller afl&r - afler altar anar 

ploning planing planting planting planlfng planting 

A ~ 4 Ll Lf 4 
Control 8 <.t> <~ VJ Ct1 S' 

C -, --J -, '"\-- CD. 
D -~ 5 s 5 ~ 
E 1-f z;;;;;; \o (o 5' 

14-011)'• Post<rrargance: Oesal'ba lhool •PP•~ce: 

ReplcaleA / I~ 6 1 fl' 6i "'·" a~ heot J 2 :C)e-d. &, 
Rop1ea1ee 3 {j 0, . /1>1e d ~ /me JG, ,,, / I P, 3k1to+-
Rep11ca1ac ,:? I 5 @J 'f 3 me...ol ~ 
RepNc:,,19 D '2. l 7 (n ( 2. ,n.i J. G, I IS' n, .B 
Roplk;aloE 2 m~.J fu W / I @ r\\•t>:t, 

• 
Measu,e Shoot Height 

lnc!Mdual height ol oacll ,,_l\ng 

(above f11>Und) 

Measure Shool Weight 

Total mass of all seedl 09$ 

(obove g,ound) 

Oascribe fflOI appea,anca: 

RopllcataA 

Replica\aB 

RepllealeC 

Repllcalo D 

Rtj>NCale E 

Measun, Reel LenQlh: 

Individual lenglh of lho tonge,t root 

from each seedi ng 

Measure Root Weight 

Tota, mass or an roots fmm aP seedlings 

Commant,; 

7-0AYS POST- 14-0AYS POST• 

~Nee EMERGENCE 
eys aner (~ day5 after 

'Z,( planting) p1.-,ting) 

L.J L/ 
fn-'75' s-
7~~ s-
s- s ,,,,_.,,~ 5'"' 

pH 

FlNAl 
IHrw.L 

(0 planting) (CD 14 dll)'I Pvsl· 
Emergence) 

8.8 
·7_, 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

- - ---------------------------·---'___,_3-

·---------- --



CETIS Test Summary 
I Plant Bioassay-Chronic 

Test No: 15-2916-1027 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: 05 Jul-06 DilWater: 

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 8h Station: 

Comments: J11K10 

Comparison Summary 

Analysis Endpoint NOEL 

09-7274-7276 % Gennination 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 Wl (Wet, mg 100 

12-4126-4935 Average Root WI. (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 . N/A 

100 N/A 
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 2:09 PM 

14-0075-2468/B160701psc Test Link: 

CH2M HIii I 
Duration: 28d Oh 

Species: Poa sandbergii 

Source: 

Client: 
Project: 

PMSD Method 

11.51% Wilcoxon Ra!lk Sum Two-Sample 

13.73% Equal Variance t Two-Sample 

21.91% Equal Variance t TwerSample 

32.14% Equal Variance t Two-Sample 

30.76% Equal Variance t Two-Sample 

33.42% Equal Variance t TwerSample 

26.35% Equal Variance t Two-Sample 

31.81% Equal Variance t Two-Sample 

29.18% Equal Variance t Two-Sample 

Analyst: rJ:r- -14-Approval: __ _ 



CETIS Test Summary 
~. Gennlnation 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-¾ Control Type Reps Mean Minimum 

0 Artificial Soil/$ 5 77.84 69 

100 5 65.84 -S4.6 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artllicial Soll/$ 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 Wt (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 Soil/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% 

SD CV 

4.9922 26.73% 

5.6049 34.86% 

SD CV 

0.20288 18.58% 

028033 29.96% 

SD CV 

12.004 27.88% 

11.281 34.64% 

SD CV 

1.56382 28.44% 
1.13012 31.11% 

Analyst: ;fr-
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000· 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep 2 

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 Soii/S 85.6 111 .800 

100 99.8000 50.4000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificifll SoiVS 17.97 32.7760 

100 15.68 25.756 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 3.11399 5.69800 

100 3.21500 3.39399 

Average Root Wt. (Wet, mg} Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SolVS 14.658 24.3600 

100 16.935 22.654 

Average Root Wt (Dry, mg} Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 1.19998 1.07000 

Average Total Wt (Wei, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificia l Soll/S 32.628 57.1360 

100 32.615 48.41 

Average Total Wt (Dry, mg} Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 3.98799 7.03599 

100 4.41498 4.46399 

000-092-101-1 

Rep 3 
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 Rep S 
1.00000 1.00000 
1.00000 . 1.00000 

Rep4 RepS 
86.2 78 
57.6 54.6 

Rep4 Reps 

126.6 102 
59 49 

Rep4 Reps 

31 .0360 22.8520 
.11 .018 11 .4140 

Rep4 Reps 
6.08000 3.79600 
1.67000 1.83801 

Rep4 Reps 
21 .458 20.558 
14.32 7.65400 

Rep4 Reps 

1.21799 1.13599 
0.73201 0.55000 

Rep4 Reps 
52.494 43.41 

25.338 19.0680 

Rep4 Rep5 
7.29800 4.93198 
2.40200 2.38801 

CETIS™ v1 .1.2revl 

Report Date: 
Test Link: 

Analyst: ->--
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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-% Statistic Critical 

Artifi cial Soil/Sedi 100 27.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0 0 1 

Error 0.0907326 0.011342 8 

Total 0.09073264 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0 .50927 

Sample Link Control Link 

14-0075-2468 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 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS 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 

Sample Link Control Link 

14-0075-2468 14-0075-2468 

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: 
Analysls: 

Date Analyzed 

Page2or 9 

19 Jul-06 2:09 PM 

17-8375-3931/8160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1, 1 .2 · 

Toxic Units ChV PMSD 

NIA 13.73% 

Decislon(0.05) 

Significant Effect 

Decision(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 77.84 69 86.4 8.5034 

100 5 65.84 54.6 76.6 9.6327 

Graphics 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 2.99433 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 3297.856 3297.856 1 

Error 2942.544 367.818 8 

Total 6240.40015 3665.674 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ralio F 1.58165 

Distribution Shapiro-Wilk W 0.88536 

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

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 

09-4434-8220/B 160701 psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 21.91 % 

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 5 102.96 85.6 126.6 16.880 

100 5 66.640 49 99.8 21.229 

Graphics 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Wei, 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 1.87248 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 155.7055 155.7055 1 

Error 355.2716 44.40895 8 

Total 510.977097 '200.11447 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 

Page 4 of 9 

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 

N/A 32.14% . 

Declsion(0.05)" 
Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

NOflTlal Distribution 

Data Summary Original Data Transfonned Data 

Cone-¾ 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 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AGWI (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransfonned 

Group Comparisons 

.Control vs Cone-% Statistic Critical 

Artlficial Soil/Sedi 100 2.34565 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 7.31 1106 7.311106 1 

Error 10.63031 1.328788 8 

Total 17.9414124 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-Vaiue MSD 

0.0235 1.35571 

F Statistic P-Vaiue 

5.50 0.04700 

Crltlcal P-Valµe 

23.1 5450 0.38726 

0.17392 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 5of 9 

19 Jul-06 2:09 PM 

05-1082-0854/B 160701 psc 

CH2M Hill I 
Version 

18 Jul--06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.76% 

Decislon(0.05) 

Significant Effect 

Declslon(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 Soii/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 Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.77374 1.85955 

ANOVATable 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.26053 

Distribution Shapiro-Wilk W 0.94704 

Sample Link 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 6of 9 
19 Jul-06 2:09 PM 

17-8788-1143/B160701 psc 

CH2M Hill I 
Date Analyzed Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 33.42% 

Oecision(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 so 
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 Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

ArtJficlal Soil/Sedi 100 1.01191 1.85955 

ANOVATable 

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-Value 

23.15450 0.54645 

0.1 8295 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:09 PM 

12-4126-4935/B160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:48 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 26.35% 

Decision(0.05) 

Non-Significant Effect 

• 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal 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 1.09220 0.87400 1.33799 0.20288 

100 5 0.93560 0.55000 1.19998 0.280~_3_ 
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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/Sedl 100 1.4238 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 275.0535 275.0535 1 

Error 1085.454 135.6818 8 

Total 1360.50787 410.73532 9 

~OVA Assumptions 

Attribute Test Statistic 

Vari~nces Variance Ratio 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 8 of 9 

19 Jul-06 2:09 PM 

04-813!'r-0981/B160701 psc 

CH2MHill I 
Date Analyzed Version 
18 Jul-06 10:49 AM CETISv1 .1.2 

. Toxic Units ChV PMSD 
1 NIA 31 .81% 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Origina l 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 32.571 19.068 48.41 11 .281 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

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

Method Alt H Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.16337 1.85955 

AN OVATable 

Source Sum of Squares Mean Square OF 

Between 8.71 1427 8.711427 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 
14-0075-2468 14-0075-2468 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0312 1.60454 

F Statistic P-Value 

4.68 0.06246 

Critical. P-Value 

23.15450 0.54469 

0.07446 

Comparisons: 

Report Date: 

Analysls: 

Date Analyzed 

Page 9 of 9 

19 Jul-06 2:09 PM 

16-0918-3359/B160701psc 

CH2M Hill I 
Version 

18 Jul-06 10:49 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.18% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•f. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soilts 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.63260 2.38801 4.49399 1.13012 

Graphics 

1.0: 2.1): ' ' • al o.~ 1.5 ' • E ' f o.s' I 

l! 1.0- ' e. I .. 0.7 

Ji 
, . • 

~ o.s I 

I 0.6-' ' ~ _g ' 0.5 C 
0,0 -- ---- ----- -- ---------- --- -.. ~ ' ti ; 0,4-: 

-0.5': 
I ., 

~ 0.3 ' 
-1.0- ' I 

0.2 • • I 

·1.~ • ' 0.1 ' ' 0.0 -2.. 
0 100 · 2.0 · l.5 -1.0 -0.5 0.0 0.5 1,0 1,5 2.0 

Cone-% Ranklts 

000-092-101-1 CETIS ™ v1 .1.2revl Analyst: 3--
-25 -

Approval: _ __ _ 



T .. l Slalt Dale: Juno 7. 2006 CIIMt Wasl\lng!on Closute llonlonl Pn,j«:t 

'"'~ o.,,o_Jl}2__ oay12_.fil_ Day 1' t,/:J'" Day16~ Day19@_ Day2I~ Day2:l~ Day_ ~ Day_ ~ 
Bloassaylat> ID: BG (b£1'1,o2. Sample No: (Ja<-<..oc/ 

# seeds germinated pH 

Emergence 
7-0AYS POST- 14-0AYS POST· 

CONC. REPI.ICAlE 12days 1• days 18days 19days 21 days 23 days ~ENCE ~RCEHCE FIHA.l - after oner """' anor an,,, days af\o, { dayunor INITIAL IC 14 days Post• 
p18"ing planting planting planUng planting planting 7-< plar!ting) planUng) lG planting) Emorvance) 

A fr s- 75 :5' s S" $" 
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C (p ( I] (" (o r::; {,i-')F;" 5 8.9 ?.:<i 
D 4 S" ~ (!l'j1!5" ~ I::;- s-
E _"7, 3 --=z ~ 7, .3 .> 

1-n.y• Pool~morgance: Selecltlely lhln down lo 5 S-IOGS (leave Illes talml seedlings~ Oesatbe •-I appearance: 

RapbleA 2 ,, C,,. I \ (hf' cl (,, l "2.Srn (?.i 
RepllealaB \ \% ~ . 'lme J 6 , Runa--v-g,,: Ism l3 
RopllcaloC ·z 13 (;,i : 6 f?7e.d t':n ~PIY]o:Jd J med fu 
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CETIS Test Summary 
j Plant Bioassay - Chronic · 

Test No: 08-5786-2300 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: Oil Water: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-9112-3540 Code: 

Sample Date: 17 May-0612:57 PM Materlal: 

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 WI. (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 NIA 
> 100 NIA 

100 NIA 
> 100 NIA 

100 NIA 

> 100 NIA 

100 NIA 
> 100 N/A 

100 NIA 

CETISlM v1.1 .2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:08 PM 

03-0780-2116/B160702psc Test Link: 

CH2M Hill I 
Duration: NIA 
Species: Poa sandbergli 

Source: 

Client: 

Project: 

PMSD Method 

16.82% Wilcoxon Rank Sum Two-Sample 

14.04% Equal Variance t Two-Sample 

20.82% Equal Variance I Two-Sample 

29.51% Equal Variance I 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-
Analyst: ~ Approval: __ _ 



CETIS Test Summary . 
o/o Germin'ation Summary 

Cone-% · Control Type Reps Mean Mlnimum 

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 Artificial 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 SoU/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 

Cone-% 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 Soil/S 5 43.060 29.633 

100 5 41 .353 24.55 

Average Total Wt (Dry, mg) Summary 

Conc-•J. Control Type Reps Mean Minimum 

0 Artificial Soil/S 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 2.1 304 

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 
7.29600 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°k 
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: &-

Page2of 3 

19 Jul-06 2:08 PM 

03-0780-2116/B 160702psc 

-
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CETIS Test Summary 
% Genninallon Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiUS 1.00000 1.00000 

100 1.00000 1.00000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/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-% Control Type Rep1 Rep2 
0 Artificial Soil/S 3.11399 5.69800 

100 3.09600 1.77200 

Average Root Wt. (Wet, mg) Detail 

Cone-"/. Control Type Rep 1 Rep2 

0 Artificlal Soil/S 14.658 24.3600 

100 27.214 12.718 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiUS 0.87400 1.33799 

100 0.87600 0.54199 

Average Total Wt (Wet, mg) Detail 

Conc-•At Control Type Rep 1 Rep2 

0 Artificial SolUS 32.628 57 .1360 

100 48.572 24.55 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiUS 3.98799 7.03599 

100 3.97200 2.31399 

000-092-101-1 

Rep3 
0.80000 
1.00000 

Rep 3 
69 
67.2 

Rep 3 
88.8000 
71.6 

Rep 3 
17.2775 
18.8280 

Rep3 
3.34750 
2.76599 

Rep3 
12.3550 
16.236 

Rep3 
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 78 
67.6 85.3000 

Rep4 Rep 5 
126.6 102 

89.4000 91 

Rep4 Rep5 
31.0360 22.8520 
19.8500 24.8000 

Rep4 Rep5 
6.08000 3.79600 
3.1 4001 4.28003 

Rep4 Rep5 

21 .458 20.558 
22.374 31.5567 

Rep4 Rep5 
1.21799 1.1 3599 
0.95999 1.11666 

Rep4 Rep5 
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-06 2:08 PM 

03-0780-2116/B 160702psc 

-29-
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CETIS Analysis Detail 
j 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/Sedi 100 27 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 
0.1 8 0.68038 

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/B 160702psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06.2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 16.82% 

Decision(0.05) 
Non-Significant Effect 

Decision(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 . 5.60000 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 Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.57603 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

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 Statrstlc P-Value 

2.48 0.15367 

Critical 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 N/A 14.04% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-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/$ 5 n .84 69 86.4 8.5034 

100 5 68.58 58.6 85.3 10.015 

Graphics 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

Average Length (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C >T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.64782 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2328.676 2328.676 1 

Error 2657.184 332.148 8 
Total 4985.85986 2660.8240 9 

ANOVAAssumptlons 

Attribute Test Statistic 

Variances Variance Ratio F 1.33129 

DistribuHon 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 

Page3of 9 

19 Jul-06 2:08 PM 

14-9155-9465/B160702psc 

.CH2M Hill I 
Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 20.82% 

Decision(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 Artlficlal Soll/S 5 102.96 85.6 126.6 16.880 

100 5 72.440 43.2 91 19.477 
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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-% Statistic Critical 

Artificial Soil/Sedi 100 1.30479 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 

03-0780-2116 03-0780-2116 

Zeta NOEL LOEL 
100 >100 

P-Value MSD 

0.1141 7.19527 

F Statistic P-Value 

1.70 0.22825 

Critical P-Value 

23.15450 0.43997 

0.42789 

Comparisons: 

Report Date: 

Analysis: 

Page 4 of 9 

19 Jul-06 2:08 PM 

19-0385-9231/B160702psc 

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 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/5 5 24.382 17.278 32.776 7.2226 

100 5 19.334 11.832 24.800 4.7638 
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Comparisons: Page 5 of 9 

CETIS Analysis Detail 
Report Date: 19 Jul-06 2:08 PM 

Analysis: 07-4092-0913/8160702psc 

I Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version 
Average AG Wt (Dry, mg) Comparison 03-0780-2116 03--0780-2116 19 Jul-06 2:08 PM CETISv1 .1,2 

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C> T Untransformed <100 100 NIA 31 .10% 

Group Comparisons 

Control vs Conc-o/. Statistic Critical P-Value MSD Decision(0.05) 

Artificial Soil/Sedi 100 1.89461 1.85955 0.0474 1.37045 Significant Effect 

ANOVA Table 

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

Between 4.874084 4.874084 1 3.59 0.09475 Non-Significant Effect 

Error 10.86282 1.357852 8 

Total 15.7369003 6.2319356 9 

ANOVA Assumptions 

Attribute Test Statistic Critical P-Value Decision(0.01) 

Variances \ Variance RaUo F 2.36366 23.15450 0.42520 Equal Variances 

Distribulion Shapiro-Wilk W 0.90600 0.25466 Normal Dislnbulion 

Data Summary Original Data Transformed Data 

Cone-¾ 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 3.01081 1.77200 4 .28003 0.89854 
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CETIS Analysis Detail 
I Plant Bioassay - Chron ic 

Endpoint Analysis Type 

Average Root Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone•% Statistic Critical 

Artificial Soil/Sedi 100 -0.8133 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 27.92133 27.92133 1 

Error 337.7219 42.21523 8 

Total 365.6431 92 70.136562 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.38777 

Distribu tion Shapiro-Wilk w 0.96007 

Sample Link Control Link 

03-0780-2116 03-0780-21 16 

Zeta NOEL LOEL 

100 >100 

P-Value MSO 
0.7802 7.64138 

F Statistic P-Value 

0.66 0.43960 

Critical P-Value 

23.15450 0.41991 

0.78669 

Comparisons: 

Report Date: 

Analysis: 

Page 6 of 9 

19 Jul-06 2:06 PM 

07-0730-1229/B160702psc 

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 

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 18.678 12.355 24.360 4.9922 

100 5 22.02 12.718 31.557 7.7142 

Graphics 

1 10, I 

'a I 

1 B I 
E I 
.t 1 &- I 
II 

a! I • ! • I 
1 .., E 4' I 

,.J !~ I 
~ 1 J; ,. 
! ij C I 

1 V fl 0---- - ----- - -- -" -- -- -- --------
& 5 I 

; 0- .J; I 
I 

~ 0- -+ • I 
I 

0- -6, • I 
I 
I 

0- -a I 

• I 

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

Cone-% Ranklts 

- 35 -
000-092-1 01-1 CETIS™ v1 .1.2revl Analyst: &--- Approval: _ __ _ 



CETIS Analysis Detail 
I Plant Bloassay - Chronic 

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

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

Group Comparisons 

Control VS Cone-% Statistic Critical 
Artificial Soil/Sedi 100 1.90702 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.1732TT5 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-Wilk 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 HIii I 
Version 

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

Toxic Units ChV PMSD 

N/A . 23.50% 

Decislon(0.05) 
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 Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.82893 0.54199 1.11666 0.23266 
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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 I Two-Sample C > T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Arti ficial SoiUSedi 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 

Attribute Test Statistic 

Variances Variance Ratio F 1.04076 . 

Distnbulion Shapiro-Wilk W 0.93897 

Sample Link Control Link 

03-0780-2116 03-0780-21 16 

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 

19 Jul-06 2:08 PM 

03-4 725-4822/B 160702psc 

CH2M Hill I 
Da1e Analyzed Version 

19 Jul-06 2:08 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 33.12% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05} 

Non-Significant Effect 

Declslon(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/$ 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 - Chroni c 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Gro up Comparisons . 

Control vs Conc-o/o Statistic Critical 

Artific ial Soil/Sedi 100 1.92927 1.B5955 

~ OVA Table 

Source Sum of Squares Mean Square OF 
Between 6.88537 6.B6537 1 

Error 14.79891 1.B49B64 8 

Total 21 .6B42B28 8.7352339 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ra!lo F 1.949B8 

Distribution Shapiro-Wilk W 0.89498 

Sample Link Control Link 

03-0780-2116 03--0760-2116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0449 1.59959 

F Statistic P-Value 

3.72 0.0B9B2 

Critical P-Value 

23.15450 0.53369 

0.19282 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19 Jul--06 2:08 PM 

14-3265-9601/B 160702psc 

CH2M Hill I 
Version 

19 Jul-06 2:0B PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.09% 

Decision(0.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum so 
0 Artificial Soil/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.83973 2.31399 5.39669 1.11991 
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CETIS Test Summary 
j Plant Bloassay - Chronic 

Test No: 08-7221-5092 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DH Water: 

Setup Date: ·0·1 Jun-06 Brine: 

Sample No: 07-1 215-2851 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 % Germination < 100 

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

02..a98Q..8646 Average Length (mm) < 100 

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

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

o8..a644-1811 Average Root Wt (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 (Dry, mg) < 100 

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-03 

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 2:12 PM 

19-0444-857 41B 160703psc Test Link: 

CH2M HIii I 
Duration: NIA . 

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 '3:Y- 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 SoiUS 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 Soil/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 

Cone-¾ 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 2 or 3 

19 Jul-06 2:12 PM 

19--0444-8574/B160703psc 

-
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Approval: __ _ 



CETISTest Summary 
% Gennhiation Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 

0 Artificial Soil/S 1.00000 1.00000 0.80000 
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 Rep1 Rep2 Rep3 

0 Arllficlal Soil/S 85.6 111.800 88.8000 
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 Rep1 Rep2 Rep3 

0 Artificial Soil/$ 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 Rep1 Rep2 Rep3 

0 Arllflcial Soil/$ 0.87400 1.33799 0.89502 

100 0.26664 0.45749 0.15002 

Average Total Wt (Wet, mg) Detail 

Conc-o/. Control Type Rep1 Rep2 Rep3 

0 Artificial Soil/$ 32.628 57.1360 29.6325 

100 8.29333 11.n25 8.77999 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 Rep3 

0 Artificial Sojl/S 3.98799 7.03599 4.24252 

100 0.95667 2.23749 0.87667 

000-092-101-1 

Rep4 Reps 

1.00000 1.00000 
0.80000 0.20000 

Rep4 Reps 

862 78 
80.5 44 

Rep4 RepS 

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 Rep S 

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: :},---

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

19-0444-8574/B160703psc 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

% GerminaUon 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 OF 
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 

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

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: 

Analysis: 

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% 

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 SD Mean Minimum Maximum SD 

0 Artificial Soil/S 5 0.96000 0.80000 1.00000 0.08944 1.29766 1.1 0715 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 Bioassay - Chronic 

Endpoint Analysis Type 
Average Height(mm) Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedl 100 2.94883 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 1669.264 1669.264 1 

Error 1535.732 191 .9665 8 

Total 3204.99597 1861 .2304 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.30969 

Distribution Shapiro-Wilk W 0.88410 

SampleUnk Control Link 
19-0444-8574 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 

Compilrlsons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 9 

19 Jul-06 2:12 PM 

16-5582-9022/B 160703psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 20.93% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

EquaJ Variances 

Normal Distribution 

Data Summary O~lginal Data Transformed Data 

Cone-% Control Type Count Mean M.lnimum 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 

Control VS Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.80622 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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-Wilk W 0.86208 

Sample Link Control Link 

19-0444-8574 19-0444-8574 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0007 23.903 

F Statistic P-Value 

23.10 0.00134 

Critical P-Value 

23.15450 0.54965 

0.08075 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3of 9 

19Jul-062:12 PM 
I 

02-8980-8646/B160703psc 

CH2M HIii I 
Version 

19Jul-062:12 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 23.22% 

Declsion(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 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 Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control 'vs Cone-% Statistic Crltlcal 

Artific ial SoiVSedi 100 3.7032 1.85955 

AN.OVA Table 

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 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.76917 

Dlstnbution Shapiro-WIik W 0.881 51 

Sample Link Control Link 

19-0444-857 4 19--0444-8574 

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 

Page4 of 9 

19 Jul-06 2:12 PM 

05-4288-6540/8160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETI$v1.1.2 

Toxic Units ChV PMSD 

NIA 30.82% 

Declsion(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

Conc-•t. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial Soil/$ 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 DF 

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 

Distribution Shapiro-Wilk W o.84m 

Sample Link Control Link 

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

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 Units ChV PMSD 

N/A 33.61% 

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 SD Mean Minimum Maximum SD 

0 Artificial Soll/S 5 4.40710 3.11399 6.08000 1.38143 

100 5 1.48881 0.69002 3.33749 1.12433 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Root WL (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Conc-o/, Statistic Critical 

Artificial Soil/Sedl 100 4.32132 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 

Page 6of 9 

19 Jul-06 2:12 PM 

0!'r864+ 1811 /B 160703psc 

CH2M Hill I 
Version 

19 Jul-06 2:12 PM CETISv1.1.2 

Toxic Units ChV PMSD 

N/A 30.53% 

Declslon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

NonTial DisbibuUon 

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 5.4243 1.6300 13.14 4.7022 
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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 Untransfom,ed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 3.99172 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 1.281199 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 

19-0444-857 4 19-0444-8574 

Zeta NOEL LOEL 

<100 100 

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 o{ 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 

NIA 30.53% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Orlglnal 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 0.37632 0.06995 0.93750 0.34591 
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CETIS Analysis Detail 
j 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 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 1990.7 1990.7 1 

Error 983.8741 122.9843 8 

Total 2974.57434 2113.6845 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 

Critical P-Value 

23.15450 0.74504 

0.38864 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8 of 9 

19Jul-06 2:12 PM 

08-283&-5557 /B 160703psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.29% 

Decision(0.05) 

Significant Effect 

Decislon(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 14.842 8.0100 31.352 10.093 . 
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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 Soil/Sedi 100 3.79773 1.85955 

AN.OVA Table 

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-Wilk W 0.85888 

Sample Link Control Link 
19--0444-857 4 19-0444-8574 

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 

Page 9 of 9 

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 

N/A 32.36% 

Decision(0.05) 
Significant Effect 

Declslon(0.05) 

Significant Effect 

Decislon(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 

C11ent Wos~n Closuno tianfonl p,.,)ect Test Start Dale: Jun<1 7, 2006 

DayO ~ Dayl2~ Dayl4~ Day16~ Dayl9_m_ Oay21~ Day2i.®,__ Da1• ___ D~ 0,--

Bioassay lab ID: . BG / bO, JD <f Sample No: TIISTC::, 
# seeds germinated pH 

Emergence 
7,0AYSPOST- 14,,DAYS POST-

CONC. REPLICATE 12 days 14days 16 days 19days 21 days 23d¥ ~2GENCE ~RGENCE FINAL 
d¥aller ( __ daysaner INITIAL after - .,,., aner aller after 2,1 planting) planinol (@planling) 

(@ 14 days Post• 
planlng plannng p1.,1rog planllng planUng planing Emvvence) 

A .3 f5 0 (,n fo fn~S- s-
Control 8 l I 7- 2 y -z. ...3 

C "1- 4 5 6 !;" 6; £" 8,4 7.3 
D D i "2- Q. ~ 2-. .3 
E \ :3 .-.; ~ !, 3 . ,3 

14-D•Y• Post.-Emergerice: Dmc::rfbe 1hool ~ : 

Replk:a111A -Z..\j G, , '2. r,e A (:7' ., 5/'t\ 9 
Replle31BB \me.d &\ I '2.sm fu 
Repli<atoC \ l~ C:n, 1 L( k'.Ylt.-d- ~ 
Repltcala D 2.. M e..-A. (z, L I ~ -- c.,,. 
Replicale E J \ 3 C;,i , l,. O'.) e.A b') 

Measure Sl>ool ti eight 

lndlvldool heigh! ol eadl seedU"9 mm 

(above glOWld) mm 

mm 

mm 

mm """ mm 

Moasura 511001 Welo;tlt 

Total mess ol an seedlings 

(obovo g,oond) 

IZ 93-'-l"I 
Daso1b• root appearance: 

Rtptlcala A 

RepllealeB 

Roplk:ala C 

Rtpllcata D 

Ropllcata E 

Measun, Root length: 

Individual length of the longest root mm rrwn 

''°"' Nd, seedllr'AQ 
mm mm 

mm 3$ mm 

mm mm 

mm mm 

Measure Roal Weight 

Tolal mass or all roots from all seaj~rios 

Commenls: 

-52-------------------------------------------------~ 



C~TIS 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: 

S~tup 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 

Analysts Endpoint NOEL ·toEL 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 (Wet, mg < 100 100 NIA 

07-7950-4353 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 
07-2400-60751B160704psc Test Link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergll 

Source: 

Client: 

Project: 

PMSD Method 
19.80% Equal Variance t T~Sample 

16.11% Equal Variance t T~ample 

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 T~ample 

29.33% Equal Variance t Two-Sample 

31.49% Equal Variance t T~ample 

28.96% Equal Variance t Two-Sample 

Analyst: 'b""' 
-53-
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CETIS Test Summary 
% Germination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/5 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 

Cone-o/a Control Type Reps 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% 

Analyst: Jy._ 

Page 2 of 3 

19 Jul-06 2:16 PM 

07-2400-6075/B160704psc 

- 54-
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CETIS Test Summary 
0/4 Germination Detail 

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

100 1.00000 0.60000 

Average Height (mm) Detail 

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 Rep1 Rep2 

0 Artificial Soil/S 85.6 111 .800 

100 46.2000 25.3 

Average AG Wt (Wet, mg) Detail 

Cone-'!. Control Type Rep1 Rep2 
0 Artificial Soil/S 17.97 32.7760 

100 9.45 6.62 

Average AG Wt (Dry, mg) Detail 

Cone-•f. Control Type Rep1 Rep2 
0 Artificial Soil/S 3.11399 5.69800 

100 1.13000 1.11666 

Average Roo~_Wt. (Wet, mg) Detail 

Cone-•!. Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 7.972 10.08 

Average Root Wt. (Dry, mg) Detail 

Cone-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.47000 0.46663 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 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 

Rep 3 
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 Rep5 
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 
19Jul-06 2:16 PM 

07-2400-6075/B160704psc; 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 
% Germination Comparison 

Method Alt H Data Transfonn 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoilfSedi 100 1.86572 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 0.1298422 0.129842 1 

Error 0.2984103 Q.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-06 2:16 PM 

08-1882-9179/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NfA 19.80% 

Decision(0.05) 

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 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 

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 Critical 

Artificial So!I/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 07-2400-6075 

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 

03-1352-2526/8160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 16.11% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decislon(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 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 Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/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-06 2:15 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 17.78% 

Decislon(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decislon(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transfonned Data 

Conc•'Y• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial 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 W t (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 

ANOVATable 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.14860 

Distribution Shapiro-WIik W 0.89739 

Sample Link Control Link 

07-2400-6075 07-2400-607 5 

Zeta NOEL LOEL 

<1 00 100 

P-Value MSD 

0.0042 7.27104 

F Statistic P-Value 

12.03 0.00846 

Critical P-Value 

23.1 5450 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 HilJ I 
Version 

19 Jul-06 2:15 PM CETISv1.1 .2 

Toxic Units ChV PMSD 

NIA 29.82% 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Arti ficial Soll/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 Transfonn 
Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical · 

Artificial Soil/Sedi 100 4.09187 1.85955 

ANOVA Table 

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 

07-2400-6075 07-2400-6075 

Zeta INOEL LOEL 

I <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 

Page 5 of 9 

19 Jul-06 2:1 6 PM 

16-3930-2186/B 160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:15 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 30.03% 

Decision(0.05) 
Significant Effect 

Decis ion(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 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 
jPlant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root Wt. (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance l Two-Sample C>T Untransformed 

Group Comparisons 

Contro l vs Cone-% Statistic Critical 
Arti ficial Soil/Sedi 100 2.19968 1.85955 

ANOVATable 

S9urce Sum of Squares Mean Square OF 

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 
07-24~75 07-2400-6075 

Zeta NOEL LOEL 

<100 -100 

P-Value MSD 
0.0295 6.77745 

F Statistic P-Value 
4.84 0.05902 

Crltical P-Value 

23.1 5450 0.63346 

0.62819 

. Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:16 PM 

11-4408-2700/8160704psc 

CH2MHill I 
Version 

19Jul-06 2:15 PM CETISv1 .1 .2 

Toxic Units ChV PMSD 
NIA 36.29% 

Declslon(0.05) 
Significant Effect 

Decls[on(0.05) 
Non-Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distrib.ulion 

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 10.661 4.2133 21 .42 6.4418 
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Comparisons: Page 7 of 9 

CETIS A~alysis Detail 
Report Date: 19 Jul-06 2:16 PM 

Analysis: 06-6680-4244/B160704psc 

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

Average Root WI. (Dry, mg) Comparison 07-2400-6075 07-2400-607 5 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 Untransfonned <100 100 NIA 29.33% 

Group Comparisons 

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

Artificial Soil/Sedl 100 3.24949 1.85955 0.0059 0.32036 Significant Effect 

~OVA Table 

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

Between 0.7834759 0.783476 1 10.56 0.01171 Significant Effect 

Error 0.5935876 0.074198 8 

Total 1.37706351 0.8576744 9 

~OVA Assumptions 

Attribute Test Statistic Critical P-Value Declslon(0.01) 

Variances Variance Ratio F 2.60526 23.15450 0.37625 Equal Variances 

Distribution Shapiro-Wilk W 0.93915 0.54360 Nonnal Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artlficial 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 8 of 9 

CETIS Analysis Detail 
Report Date: · 19 Jul-06 2:16 PM 

Analysis: 05-9169-3420/B 160704psc 

I Plant Bioassay - Chronic CH2M Hill I 
Endpoint Analysis Type Sample Link Control Link Data Analyzed Version 
Average Total Wt (Wet, mg) Comparison 07-2400-6075 07-2400-6075 19 Jul-06 2:15 PM CET1Sv1 .1 .2 

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD 
Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 31 .49% 

Group Co~parisons 

Control vs Cone-% Statistic Critical P-Value MSD Decision(0.05) 
Artificial Soil/Sedi 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 

E;rror 1063.249 132.9062 8 

Total 2227.34253 1296.9994 9 

ANOVAAssumptlons . 

Attribute Test Statistic Critical P-Value Decislon(0.01) 

Variances Variance Ratio F 1.18386 23.15450 0.87402 Equal Variances 

Distribution Shapiro-Wilk W 0.92980 0.44597 Nonna! 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 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 t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 4.05423 1.85955 

ANOVATable 

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 

Distribulio~ 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: 

.Analysis: 

Date Analyzed 

Page 9of· 9 

19 Jul-06 2:16 PM 

07 -7950-4353/B160704psc 

CH2M Hill I 
Version 

19 Jul-06 2:16 PM CETJSv1.1.2 

Toxic Units ChV PMSD 
NIA 28.96% 

Declslon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Disbibulion 

Data Summary Original Data Transformed Data 

Conc-1/4 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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CETIS Test Summary 
I Plant Bioassay - Chronic 

Test No: 07-0151-5697 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: D11 Water: 

Setup 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 Root Wl (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 N/A 
> 100 N/A 

100 N/A 

100 N/A 

100 NIA 

> 100 N/A 
100 NIA 

> 100 NIA 

100 N/A 

CETlS.,.. v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:18 PM 

00-0827-7896/B160705psc Test Llnk: 

CH2M HIii I 
Duration: NIA 

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 Two-Sample 

26.93% Equal Variance t Tw~ample 

28.61% Equal Variance t Two-Sample 

20.39% Equal Variance t T~ample 

26.06% Equal Variance t Tw~ample 

24.86% Equal Variance t Two-Sample 

-66-
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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 0.44000 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 Sofl/S 5 24.382 17.277 

100 5 16.896 12.775 

Average AG Wt (Ory, 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. (Ory, 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 (Ory, 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% 

SD 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% 

so CV 

1.56382 28.44% 

0.50590 18.66% 

Analyst: i,.., 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep1 Rep2 
0 Artificial Soil/5 1.00000 1.00000 

100 0.40000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 69.6 86.4000 

100 63 72.8000 

Average Leogth (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 85.6 111 .800 

100 48.5 43.3 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 17.97 32.7760 

100 16.31 21 .1175 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/$ 3.11399 5.69800 

100 2.23004 2.72498 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 12.995 19.6200 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 ' 0.53998 0.70502 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/5 32.628 57.1360 

100 29.305 40.7375 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.98799 7.03599 

100 2.77002 3.42999 

000-092-101-1 

Rep3 
0.80000 

0.40000 

Rep3 . 
69 

78 

Rep3 
88.8000 

59.5 

Rep3 
17.2775 

16.5100 

Rep3 
3.34750 

2.30499 

Rep3 
12.3550 

16.805 

Rep3 
0.89502 

0.52002 

Rep3 
29.6325 

33.3150 

Repl 
4.24252 

2.82501 

Rep4 Rep5 
1.00000 1.00000 

0.40000 0.20000 

Rep4 .Rep5 
86.2 78 

56 86 

Rep4 Rep5· 
126.6 102 

52 35 

Rep4 Rep5 
31 .0360 22.8520 

12.775 17.7700 

Rep4 Rep5 
6.08000 3.79600 

1.71997 2.20996 

Rep4 Rep5 
21 .458 20.558 

15.5650 23.5599 

Rep4 Rep5 
1.21799 1.13599 

0.33002 0.27002 

Rep4 Rep5 
52.494 43.41 

28.34 41.33 

Rep4 Rep5 
7.29800 4.93198 

2.04999 2.47998 

CETIS™ v1 .1.2revl 

Report Date: 

Test Link: 

Analyst: .5-
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysis Type 

% Gem,ination 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 

ANOVAAssumptions 

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 

01-3647-0365/B160705psc 

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 

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 0.96000 0.80000 1.00000 0.08944 1.29766 1.10715 1.34528 0.10650 

100 5 0.44000 020000 0.80000 0.21909 0.72499 0.46365 1.10715 0.23410 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•;. Statistic Critical 

Artificial Soil/Sedl 100 1.02146 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 111 .556 111 .556 1 

Error 855.344 106.918 8 

Total 966.899956 218.47396 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.95729 

Distribution Shapiro-Wilk W 0.94263 

! 

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

Zeta N'OEL LOEL 

100 >100 

P-Value MSD 
0.1685 12.1608 

F Statistic P-Value 
1.04 0.33693 

Critical P•Value 

23.15450 0.53140 

0.58260 

Comparisons: 

Report Date: . 

Analysis: 

Page2 of 9 

19 Jul-06 2:18 PM 

04-8414-2381/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 15.62% 

Decision(0.05) 
Non-Significant Effect 

Decision(0.05) . 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 77.84 69 86.4 8.5034 

100 5 71.160 56 86 11.897 
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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 I Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 6.43109 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 7645.225 7645.225 1 

Errof 1478.804 184.8505 8 

Total 9124.02905 7830.0756 9 

ANOVA 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-Value 

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 2:1 8 PM 

13-00$-6298/B160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 15.53% 

Declsion(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 so 
0 Artificial Soil/$ 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 Unlransfonned 

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 384.817184 170.68367 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances variance Ratio F 5.78653 

Distribution Shapiro-WIik W 0.95423 

Sample Link Control Link 

00-0827-7896 00-0827-7896 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0324 6.50475 

F Statistic P-Value 
4.5B 0.06478 

Critical P-Value 

23.15450 0.11748 

0.71859 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:18 PM 

184520-2711/8160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CET.ISv1.1 .2 

Toxic Uriits ChV PMSD 
NIA 26.6B% 

Decision(D.05) 

Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decls ion(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 16.896 12.775 21.117 3.0025 
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CETIS Analysis Detail 
j Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.39917 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 11.7626 11.7(i26 1 

Error 8.144193 1.018024 8 

Total 19.9067898 12.780621 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 14.94284 

Dislribulion 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 

Critlcal P-Value 

23.15450 0.02262 

0.67951 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:18 PM . 

08-7649-2296/B 160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 26.93% 

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 4.40710 3.1 1399 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 I Two-Sample C > T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 0.33708 1.65955 

ANOVATabie 

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 Assumptlons 

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: 
Analys is: 
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19 Jul-06 2:16 PM 

11-1773-8217/B160705psc 

CH2M Hill I 
Date Analyzed Version 

19Jul-06 2:18 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 26.61% 

Declslon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 16.678 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 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 Conc-o/o . Statistic Critical 

Artificial SoiUSedi 100 5.17051 1.85955 

ANOVA Table 

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 

Critlcal P-Value 

23.15450 0.77951 

0.15755 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:1 8 PM 

04-7129-2113/8160705psc 

CH2M Hill I 
Version 

19 Jul-06 2:18 PM CETISv1 .1.2 · 

Toxic Units ChV PMSD 

NIA 20.39% 

Declsion(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dlstrlbution 

Data Summary Original Data Transformed Data 

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

0 Artilicia I 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 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 1.40113 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 0.19875 

Critical P-Value 

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 

Decislon(0.0~) 
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 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 

ANOVATable 

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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 9.55528 

Distribution 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 
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19 Jul-06 2:18 PM 

20-2483-4170/8160705psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 24.86% 

Declslon(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 5.49930 3.98799 7.29800 1.56382 

100 5 2.71100 2.04999 3.42999 0.50590 
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CJ!ant Washington CloSU19 Hanfon:I Pto)ec1 . 

fnlUals: 

Day@__ 

CONC. 
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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: B1607-06 

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

Recei've Date: Source: Hanford 

Sample Age: 14d Sh 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 WI (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 N/A 

02-5 142-2850 Average Root Wt. (Dry, mg) 100 > 100 NIA 

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 

02-8314-90131B160706psc Test Link: 

CH2M Hill I 
Duration: NIA 
Species: Poa sandbergll 

Source: 

Client: 

Project: 

1 seedling lost during test tem,ination. 

PMSD Method 

8.88% Wilcoxon Rank Sum Two-Sample 

19.30% Equal Variance t Two-Sample 

21 .36% Equal Variance I Two-Sample 

28.44% Equal Variance t Two-Sample 

29.45% Equal Variance t Two-Sample 

30.89% Equal Variance I Two-Sample 

36.37°~ Equal Variance t Two-Sample 

28.83% Equal Variance I Two-Sample 

28.88% Equal Variance .I Two-Sample 

-79-
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CETIS Test Summary . 
% Gennination Summary 

Cone-¾ Control Type Reps Mean 
0 Artificial Soil/S 5 0.96000 

100 5 ~..o.9ie00 

Average Height (mm) Summary /<X> ~ -'> 

Conc-•t. Control Type Reps Mean 

0 Artificial Soil/S 5 77.84 
100 5 59.08 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/S 5 102.96 

100 5 48.64 

Average AG Wt (Wet, mg) Summary 

Conc•o/o Control Type Reps Mean 

0 Artificial Soll/S 5 24.382 

100 5 11.652 

Average AG Wt {Dry, mg) Summary 

Cone-% Control Type Reps Mean 

0 Artificial Soil/$ 5 4.40710 

100 5 1.52720 

Average Root Wt. (Wet, mg) Summary 

Conc-•t. Control Type Reps Mean 

0 Artificial Soil/$ 5 18.678 

100 5 10.875 

Average Root Wt. (Dry, mg) Summary 

Cone-•!. Control Type Reps Mean 

0 Artificial Soil/S 5 1.09220 

100 5 0.83880 

Average Total Wt (Wet, mg) Summary 

Conc-•t. Control Type Reps Mean 

0 Artificial Soil/S 5 43.060 

100 5 22.527 

Average Total Wt (Dry, mg) Summary 

Cone-"/. Control Type Reps Mean 

0 Artificial Soil/S 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-B314-9013/B160706psc 

seL ~ ,c.:,.,..,..Q-h. ~ lr-,v.17 ->1 ~ ie.J.~ I 'f"'t5e, 
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 CV 
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% 

CETIS111 v1 .1 .2revl Analyst: __ l;_~_ 
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CETIS Test Summary 
% Gennination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 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 Lenglh (mm) Detail 

Conc•'Yo Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100· 46.6 22 

Average AG Wt (Wet, mg) Detai~ 

Conc-0/4 Control Type Rep1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 11.1520 6.63000 

Average AG Wt (Ory, mg) Detail 

Conc-0/4 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 Artificlal Soil/S 0.87400 1.33799 

100 0.77800 0.81000 

Average Total Wt (Wet, mg) Detail 

Conc-0/4 Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 23.0880 11.7975 · 

Average Total Wt {Dry, mg) Detail 

Conc•'Y• 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 

Rep 3 
4.24252 

1.17800 

Rep4 Rep 5 
1.00000 1.00000 
1.00000 1.00000 

Rep4 Rep 5 
86.2 78 
69.6 76.4000 

Rep4 Rep5 

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 Rep 5 
7.29800 4.93198 
2.80198 3.97800 

CETIS111 v1.1.2revl 

Report Date: 

Test Link: · 

Page 3 of 3 
19 Jul-06 3:20 PM 

02~314-9013/B160706psc 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germination Comparison 

Method Alt H Data Transform 

W ilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 
Artificial Soil/Sedl 100 30 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0056708 0.005671 1 

Error 0.0453663 0.005671 8 

Total 0.05103711 0.0113416 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Modifi~d Levene 1.60000 

Disbibution Shapiro-Wilk W 0.62470 

Sample link Control Link 

02-8314-9013 02-8314-9013 

Zeta NOEL LOEL 

100 >100c, 

P-Value Ties 
0.6548 4 

F Statistic P-Value 
1.00 0.34659 

Cr itical 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/B160706psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:21 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA · 8.88% 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/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 

-
J.0-: 

------f--------------• -Reje:t Nul-

1 I • • • • 
I 

0.9-: I 
I 

C 0.8 0 --- - ---•- ........ ---- ------ ---
0 I 

'l:I 0.7 )~ I 

"' C I 

1 0.6 -1 I 5! I 

Cl o.s u I 
I 

-s- I 
0.1 -2:- I 

I 

0.3 I 
I 

0.2; -3 I 
I 
I 

0,1 I 
I 

0.0 . -, 
0 100 -2.0 -LS · 1,0 ·0,5 0.0 0.5 1.0 1.S 2.0 

cone-% Ranklts 

000-092-101 -1 CETIS ™ v1 .1 .2revl Analyst: '1,--
- 82-

Approval: __ _ 



CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height(mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.32197 1.85955 

AN.OVA Table 

Source Sum of Squares Mean Square DF 

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 

Page2 of 9 

19 Jul-06 3:20 PM 

10-9155-m3/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 2:21 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.30% 

Decision(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/S 5 77.84 69 86.4 8.5034 

100 5 59.08 41 .6 76.4 15.94 
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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 
Arti ficial 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 

ANOVAAssumptrons 

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 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 3:20 PM 

06-0260-9855IB 160706psc 

CH2M Hill I 
Vers ion 

19 Jul-06 3:19 PM CET1Sv1 .1 .2 

Toxic Units ChV PMSD 
NIA 21 .36% 

Decision(0.05) 
Significant Effect 

Declsion(0.05) 

Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Dc!ta Transformed Data 

Conc-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- 732 20.361 
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CETIS Analysis Detail 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 
Average AG_ Wt (Wet, mg) Co~parison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-•!. Statistic Critical 

Artificial SoilfSedi 100 3.41439 1.85955 

AN.OVA Table 

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 

AN.OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.00770 

Distribution Shapiro-Wilk W 0.93234 

Sample Link Control Link 
02-8314-9013 02-8314-9013 

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/B160706psc 

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 Artiliclal Soil/S 5 24.382 17.278 32.776 7.2226 

100 5 11.652 6.6300 16.056 4.1646 
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CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average AG Wt (Dry, mg} Comparison 

Method Alt H Data Transfonn 

Equal Variance I Two-Sample C>T Untransformed 

Group Comparisons 

Control VS Conc-o/o 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 

Crltical P-Value 

23.1 5450 0.24035 

0.39216 

Comparisons: 

,,. Report Date: 
Analysis: 

Date Analyzed 

Page5of 9 

19 Jul-06 3:20 PM 

08-965f>.9199/B160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 29.45% 

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 4.40710 3.11399 6.08000 1.38143 

100 5 1.52720 0.78000 2.46201 0.72586 
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CET1s· 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 Soil/Sedl 100 2.51442 1.85955 

AAOVATable 

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 Statistrc 

Variances Variance Ratio F 1.07324 

Distribution Shapiro-Wilk W 0.8888!\ 

Sample Link Control L ink 

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 

0.16470 

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 CETI Sv1 .1.2 

Toxic Units Cl)V PMSD 

N/A 30.89% 

Decislon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DishibuUon 

Data Summary Original Data Transformed Data 

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

0 Artificial Sol1/S 5 18.678 12.355 24.360 4.9922 

100 5 10.875 5. 1675 16.684 4.8189 
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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 Soi l/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 

Dislributlon Shapiro-Wilk W 0.94530 

Sample Link Control Link 
02-8314-9013 02-8314-9013 

Zeta ':oEL LOEL 
100 >100 

P-Value MSD 

0.1348 0.39725 

F Statistic P-Value 
1.41 0.26958 

Crltical 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% 

Oeclsion(0.05) 
Non-Significant Effect 

Oeclslon(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 1.51599 0.43246 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Total Wt fY'/et, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Grou·p Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.07597 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 8 of 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 

Decision(0.05) 

Significant Effect 

Decislon(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 Soi l/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 Bloassay - Chronic 

Endpoint Analysis Type 

Average Total WI (Dry, IT)9) Comparison 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 
Arti ficial SoiVSedi 100 3.66834 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 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 

Distribution 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 

06-4658-3438/8160706psc 

CH2M Hill I 
Version 

19 Jul-06 3:20 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.88% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Distributlon 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD 
0 Artificial SoiVS 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 Bloassay - 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 Wt. (Dry, mg) < 100 

16-4933-2978 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) 

B1607-07 

Soil 

Hanford 

LOEL ChV 
> 100 N/A 

100 NIA 

100 NIA 

100 NIA 

100 NIA 

100 NIA 
100 N/A 
100 NIA 
100 NIA 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:24 PM 

17-6324-920216160707psc Test Link: 

CH2M Hill I· 
Duration: NIA 

Species: Poa sandbergii 

Source: 

Cllent: 
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 Variance t Two-Sample 

29.92% Equal Variance t Two-Sample 

21.28% Equal Variance t Two-Sample 

29.68% Equal Variance I Two-Sample 

27.05% Equal Variance t Two-Sample 

Analyst ?J..-
-92-

Approval: __ _ 



------------- - ----------~---

CETIS Test Summary 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE 
0 Artificial Soil/S 5 0.96000 . 0.80000 1.00000 0.04000 

100 5 0.96000 0.80000 1.00000 0.04000 . 

Average Height (mm) Summary 

Cone-¾ Control Type Reps Mean Minimum Maximum SE 

0 Artificial SolVS 5 77.84 69 86.400 3.8028 

100 5 55.82 50.200 73 4.3332 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE 

0 Artificial Soil/S 5 102.96 -85.6 126.6 7.5491 

100 5 51 .2 41 .8 71 .6 5.4424 

Average AG Wt (Wet, mg) Summary 

Cone-¾ Control Type Reps Mean Minimum Maximum SE 

0 Artificial Soil/S 5 24.382 17.277 32.776 3.2300 

100 5 14.385 6.9560 20.858 2.4084 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE 

0 Artificial Soil/S 5 4.40710 3.11399 6.08000 0.61779 

100 5 1.75470 0.75601 2.51799 0.30792 

Average Root Wt. (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE 

0 Artificial Soil/S 5 18.678 12.355 24.360 2.2326 

100 5 12.368 6.072 18.282 2.0115 

Average Root Wt. (Dry, mg) Summary 

Cone-o/o Control Type Reps Mean Minimum Maximum SE 

0 Artificial Soil/S 5 1.09220 0.87400 1.33799 0.09073 

100 5 0.45161 0.22400 0.73801 0.08597 

Average Total Wt (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum Maximum SE 

0 Artificial Soil/S 5 43.060 29.633 57.136 5.3683 

100 5 26.752 13.028 36.400 4.29 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type · Reps Mean Minimum Maximum SE 

0 Artificial Soil/S 5 5.49930 3.98799 7.29800 0.69936 

100 5 2.20631 0.98000 3.25601 0.38824 

000-092-101-1 CETIS™ v1 .1.2revl 

Report Dale: 

Tesl Link: 

SD CV 

0.08944 9.32% 

0.08944 9.32% 

SD CV 

8.5034 10.92°,(, 

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: 1r--

Page 2 of 3 

19 Jul-06 2:24 PM 

17-6324-9202/B160707pse 

-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/$ 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 A/3 Wt (Wet, mg) Detail 

Cone.% Control Type Rep 1 Rep2 
0 Artificial Soll/S 17.97 32.7760 

100 18.118 13.7440 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/S 3.11399 5.69800 

100 2.51799 2.16001 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 18.2820 11 .694 

Average Root Wt. (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.73801 0.43601 

Average Total Wt (Wet, mg) Detail 

Conc-o/, Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 36.4000 25.4380 

Average Total Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 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 

l Rep3 
4.24252 

0.98000 

Rep4 Rep5 
1.00000 1.00000 
0.80000 1.00000 

Rep4 Rep5 
86.2 78 

50.3 53 

Rep4 Rep 5 
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 Rep 5 
1.21799 1.13599 

0.35001 0.51001 

Rep4 Rep5 
52.494 43.41 

23.5150 35.3800 

Rep4 Rep5 

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: __ :2,-__ 
-94-

Approval: __ _ 



CETIS Analysis Detail. 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% Germlnation Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedl 100 · 27.5 

ANOVATable 

Source Sum of Squares Mean Square 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 Unk Control Link 

17-6324-9202 17-6324-9.202 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 4 

F Statlstic 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--0180-1532/8160707 psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11 .51% 

Oecision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Non-normal Distribution 

Data Summary Origlnal 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.29836 

Distribu~on 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 Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 13.77% . 

Decislon(0.05) 

Significant Effect 

Declsion(0.05) 

Significant Effect 

Decisiori{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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CETIS Analysis Detail . 
I Plant Bloassay • Chronic 

Endpoint Analysis Type 

Average Length.(mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 5.56175 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 6697.744 6697.744 1 

Error 1732.192 216.524 8 

Total 8429.93604 6914.2681 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.92402 

Distribution Shapiro-Wilk W 0.92205 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0003 17.3058 

F Statistic P-Value 
30.93 0.00053 

Crrtlcal P-Value 

23.15450 0.54176 

0.37437 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:24 PM 
12-6594-2815/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 16.81% 

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 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 Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedl 100 2.481 36 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

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 

Dislribution Shapiro-WIik W 0.90298 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0190 7.49225 

F Statistic P-Value 

6.16 0.03803 

Critical P-Value 

23.1 5450 0.58353 

0.23617 

Comparisons: 

Report Date: 

Analysis : 

Date Analy.r:ed 

Page 4 of 9 

19 Jul-06 2:24 PM 

09-5999-1657/B160707psc 

CH2M HIii I 
Version 

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

Toxic Units ChV PMSD 

NIA 30.73% 

Decislon(0.05) 
Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DistribuHon 

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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CETIS Analysis Detail 
j Plant Bloassay - Chronic 

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

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T UntransfonT1ed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 3.84251 1.85955 

~OVA Table 

Source Sum of Squares Mean Square DF 

Between 17.588 17.588 1 
Error 9.529622 1.191203 8 

Total 27;1 176195 18.779200 9 

~OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.02546 

Distribution Shapiro-Wilk W 0.94342 

Sample Link Control Link 

17-6324-9202 17-6324-9202 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0025 1.28360 

F Statistic P-Value 
14.76 · 0.00493 

Critical P-Value 

23.15450 0.20606 

0.59163 

Com parlsons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 5 of 9 

19 Jul-06 2:24 PM 

o 1-3107-1189/8160707psc 

CH2M HIii I 
Version 

19 Jul-06 2:23 PM CETISv1.1.2 

Toxic Units ChV PMSD 
NIA 29.13% 

Decision(0.05) 
Significant Effect 

Decislon(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 1.75470 0.75601 2.51799 0.68853 
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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 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/B160707psc 

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 Disbibution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.676 12.355 24.360 4.9922 

100 5 12.366 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 ·OF 
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 7 of 9 

19 Jul-06 2:24 PM 

07-8356-3286/B160707psc 

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 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 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 Bioassay - Chronic 

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

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransfom,ed 

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 17~324-9202 

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 

Comparlsons: 

Report Date: 

Analysts: 

Date Analyzed 

Page 8of 9 

19 Jul-06 2:24 PM 

16-4933-2978/B160707psc 

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 

Decision(0.01) 

Equal Variances 

Nomial 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 Soil/Sedi 100 4.11677 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 27.10937 27.10937 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: 
Analysis: 

Date Analyzed 

Page9 of 9 

19 Jul-06 2:24 PM 

05-3103-1245/B160707psc 

CH2M Hill I 
Version 

19 Jul-06 2:23 PM CETISv1 .1.2 

Toxic Units ChV , PMSD 

NIA 27.05% 

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 2.20631 0.98000 3.25601 0.86812 

Graphics 

1.0- I 2.0- I 
I 

1 0.9- 1,5 
I • I 

i 0.8 
I 

11 1.0-: 
I • e 0.7 -a E I 

~ !~ I 

0.5 I 

I 0.6 I 5 C I 
u .s ... 0.5 C: 0.0 --- -- --- -- --- --------- -----., :::, I .. s o.+ -C.5 •' I 

> 0,3 
I 

,c 
-1.0- I 

I 
0,2 • I 

-1.5 • I 

0.1 I 
I 

o.o ·2.-
0 100 · 2.0 · 1,5 -1.0 -C.5 o.o 0.5 1.0 1.5 2.0 

Cone:·% Ranklts 

000-092-101-1 CETISTM v1 .1 .2revl Analyst: 'b-
-103-

Approval: _ _ _ 



Client Waslllr'II""' Closule Hanfonl ProJecl Tosi Start Dale: June 7, 200II f ,S'• <> (, 

oayoL 0ay12~ oay14~ oay1s___fy£_ oay1s_ffi_ Day21~ oa-,23& oayl.1._ __ Day °l:!, !!,--' 

Bioassay Lab 10: BG U,o,,o~ Sample No: Cf (I~ I ~ 

# seed$ genninatad pH 

Eme,o~nce 
7-0AYS POST- 14-0AYS POST-

C0NC. REPLICATE 12d"Y3 14 doyo 16d"Y3 19days 21 days 23 days ~ERGENCE ~RGENCE FINAL 

"""' aft..- • r1er ano, •ftw ofter ',N_dayooller ( __ doysafto, llill1AL 
(@ 14d"Y3 Pos~ 

plMting planVng plonling planting planlrog planUng 1,( planUng] planting) (@ planling) . Ema,gence) 

" 
,z.. 5' 5 ~ v( L/ y 

Conlrol 9 3 3 L./ y I,{ '-I 4 
C ")_ ; y 4 "' 4 £/ 1.'1 7.b 
D 3 3 .3 3 3 3 .3 
E 3 p; 0 ~ 6 ~ s-

1-0ay1 Post-E,..rgonoo: Selecli'lely lhln- 10 5 SeedUngs (I.,,., !he 5 lalesl seedlings), D-•llooloppoa,ance: 

Ropblet, 2 ,,. fu 2 5M JI' {;,J 
Rep-•B 2~~ 4 ~~ 
RoplcaleC '16 t 3 11'7 Cn 
RepllcaloD Z,.Me Gl l Ism &, 
Roplcele E ,ir!'.JC d {;n 

Appeor.,nc:e Codo: Gcod (G)•deepg-,colc<wilhnobrown, B"""'(B)• b,_,colornoled, I '4_ct olla,geplants(tallasLG+shool:!) ,tMed=lolplonts (sm.rlerlhan ~•.l-•hoolsJ,tSm=t lfflal planlS(1.;Jshoots) 

14-Days Post-Emorgonce: Dosatbe shool ep_,,,,..: 

~ ~ ~ / /:J:.J ~J: 3!;;~ flapllcaleA 

Replicate B 

Roplk:ale E 

Maas1.f11 Shool Height 

lndMduel height ol oadt Sl!edf;ng 

(aboV9 ground) 

M..,.use Sllool Weight 

Tolal mass of all ._rings 

(above g,ound) 

Desotbo - op.,..,.nce: 

RopllcaleA 

RepllcaloB 

RoplealaC 

Repk:ala D 

RepbleE 

Measuse Root Longlh: 

lndMdual Jonglh of Iha lo 

lrom ucl1 seeding 

Measure Roof Weight 

ngosl root 

Tola! mass of aN-. from all .seedllnfl5 

Comments: 

ISISeedDna 

ReplcaleA B mm 

Replcale B l<-f mm 

fleoll<etoC i ( mm 

RINMlcal• D ~ mm 

Roolicale E L\ ~ mm 

1 / Sm fu , I""' B 

""" mm 

mm mm 

mm mm 

mm mm 

Co lo mm G, I mm 

2nd S...Slno 311' Seedlina 41h S...Slna 5th SNdlna 

/1 mm -n mm 77mm mm 

3o mm 13( rnm Rf, mm mm 

l~<..f mm ;) .2mm .~Omm """ :JS mm b? mm mm """ ,c.;-D mm 5b mm 3S nvn 4'-1 mm 

----------------------------------~~4-



CETIS Test Summary 
I Plant B(oassay • 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 Materlal: 

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 Wt (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 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 2:26 PM 

04-07 44-18031B 160708psc Test link: 

CH2M Hill I 
Duration: NIA 

Species: Poa sandbergll 

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 
% Gennination Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soll/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-% 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 Soil/S 5 24.382 17.277 

100 5 15.554 11 .675 

Average AG Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 4.40710 3.11399 

100 5 2.28693 1.73752 

Average Root Wl (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 5 18.678 12.355 

100 5 9.4507 7.0325 

~verage Root Wl (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-% 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 

Conc-o/, 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 28.44% 
0.66469 23.88% 

Page2of 3 

19 Jul-06 2:26 PM 

04-0744-1803/B160708pse 

-106-
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CETIS Test Summary 
'Yo Germination Detail 

Cone-'Yo Control Type Rep1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 0.80000 

Average Height (mm) Detail 

Cone-% Control Type Rep 1 Rep 2 
0 Artificial Soil/S 69.6 86.4000 

100 52.5 67.3000 

Average Length (mm) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 111.800 

100 44.5 65.3000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 17.97 32.7760 

100 14.46 21 .3775 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoillS 3.11399 5.6980D 

100 2.17999 3.15250 

Average Root Wt. (Wet, mg) Detail 

Cone-0
/ • Control Type Rep1 Rep2 

0 Artificial Soil/$ 14.658 24.3600 

100 9.57999 14.1425 

Average Root Wl (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 0.87400 1.33799 

100 0.44498 0.73001 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soll/$ 32.628 57.1360 

100 24.04 35.5200 

Average Total Wt (Dry, mg) Detall 

Conc-•fo Control Type Rep 1 Rep2 

0 Artificial SoillS 3.98799 7.03599 

100 2.62497 3.88251 

000-092-101 -1 

Rep3 
0.80000 

0.80000 

Rep3 
69 

58 

Rep3 
88.8000 

54.3 

Rep3 
17.2775 

11.6750 

Rep3 
3.34750 

1.73752 

Rep3 
12.3550 

7.03250 

Rep3 
0.89502 

0.39499 

Rep3 
29.6325 

18.7075 

Rep3 
4.24252 

2.13251 

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.D8663 2.27800 

Rep4 Rep5 
21.458 20.558 

7.16667 9.33201 

Rep4 Reps 
1.21799 1.13599 

0.36666 0.54402 

Rep4 Reps 
52.494 43.41 

22.0466 24.7100 

Rep4 Rep5 
7.29800 4.93198 

2.45329 2.82202 

CETIS,... v1 .1.2revl 

Report Date: 

Test Link: 

Page3 of 3 
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Analyst '&:: 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type , 

% Germination Compartson 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone•% Statistic Critical 

Arti ficial SoiUSedi 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-Wilk W 0.86391 

Sample Link Control Link 

04-0744-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0317 0.16152 

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 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 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 1.11056 0.88608 1.34528 0.16242 
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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 Untransfom,ed 

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--07 44-1803 04--0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Value MSD 

0.0050 8.86172 

F Statlstic P-Value 

11.27 0.00997 

Critical P-Value 

23.15450 0.59987 

0.15463 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2of 9 

19 Jul-06 2:26 PM 

00-9315-6645/B16070Bpsc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 11.38% 

De_cision(0.05) 

Significant Effect 

Decision(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal DistributJon 

Data Summary Original Data Transformed Data 

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

0 ArtJficial Soll/S 5 77.84 69 86.4 B.5034 

100 5 61 .840 52.5 67.3 6.4221 

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 Critical 

Artificial Soil/Sedi 100 6.05796 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 6610.041 6610.041 1 

Error 1440.924 180.1 155 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 Link 
04-07 44-1803 04-0744-1803 

Zeta NOEL LOEL 
<100 100 

P-Va1ue MSD 

0.0002 15.7839 

F Statistic P-Value 

36.70 0.00030 

Critical P-Value 

23.15450 0.22554 

0.88088 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:26 PM 
06-5083-3477/8160708psc 

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 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 102.96 85.6 126.6 16.880 

100 5 51 .540 44.5 65.3 8.6766 

Graphics 
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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 2.451 78 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 194.843 194.843 1 

Error 259.3056 32.4132 8 

Total 454.148621 227.25622 9 

~ OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 4.12038 

Distribution Shapiro-Wilk W· 0.92089 

Sample Link Control L ink 

04-0744-1803 04-07 44-1803 

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 0.19905 

0.36443 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4 of 9 

19 Jul-06 2:26 PM 

07-8432-641 3/8160708psc 

CH2M Hill. I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.46% 

Decislon(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Declslon(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial SoiVS 5 24.382 17.278 32.776 7.2226 

100 5 15.554 11 .675 21 .378 3.5582 

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 TwerSample C>T Untransformed 

Group Comparisons 

C.ontrol vs Cone-¾ 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 

04-07 44-1803 04-0744-1803 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0062 1.22899 

F Statistic P-Value 

10.29 0.01246 

Critical P-Value 

23.15450 0.08755 

0.52338 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul--06 2:26 PM 

11-9793-2178/8160708psc 

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 Dislnbulion 

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 2.28693 1.73752 3.15250 0.52505 
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CETIS Analysis Detail 
I Plant Bloassay. Chronic 

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

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 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/B 160708psc 

CH2M .Hill I 
Version 

19 Jul-06 2:26 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 25.65% 

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 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 SoiVSedl 100 5.31813 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.8882381 0.888238 1 

Error 0.2512475 0.031406 8 

Total 1.13948554 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 44-1803 04-07 44-1803 

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: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 2:26 PM 

06-8106-901B/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 

Declsion(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 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 Transform 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 2.97556 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 
04-07 44-1803 04-07 44-1803 

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: 

Dale Analyzed 

Page 8 of 9 

19 Jul-06 2:26 PM 

1~98-8746/B160708psc _ 

CH2M Hill I 
Version 

19 Jul-06 2:26 PM CETJSv1.1.2 

Toxic Units ChV PMSD 

NIA 26.20% 

Decislon(0.05) 

Significar:it Effect 

Declsion(0.05) 

Significant Effect 

Decision(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 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 Plant Bioassay • Chronic 

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

Method Alt H Data Transfonn 

Equal Variance t Two-Sample C>T Untransf01TTied 

Group Comparisons 

Control vs Conc-•1. Statistic Critical 

Artificial Soll/Sedl 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 5.53518 

Distribution Shapiro-Wilk W 0.92834 

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

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 Hill· 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 7.29800 1.56382 

100 5 2.78306 2.13251 3.88251 0.66469 
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BLUEGRASS GROWTH TEST 

Tosi Start Date: June 7.2001 CUent w .. hlnglon co,..,, Haniont Projod 

DayO~ Day12~ Drr,14~ Day16~ Day19_@_ Doy21~ Day23.®.- Day_ f\l(S'" 

Bioassay Lab ID: BG ( .#,ot - Ot:\ Sample No: Sui.(~ 
# seeds gem,inatsd pH 

Emergence 
7-0AYS POST• 14-0AYS POST-

CONC. REPLICATE 12 doys 14day.s 1&day.s ·1t days 21 day.s 23 days ~2GEHCE iijRGENCI: 
days • fter · (_day, after INITIAL alter afler after ane, -· - :Z,.l planlfng) planllng) (@planting) 

pla,Dng planllng planting planllng planting planting 

A 2. 3 '3 4 l/ 4 ~ 
Control B ½ 4 l.o . Ca fPll'b (o~'?es- §---

C "2. 2.. 3 3 "3 3 3 t,w 
0 3 _g 5" 6 ~ :-,- ~ 
E 2- vr- !::;- ti' 5 F:" 5 

14-0ayo Post-Emorvonca: Desatbe 5hool appearance: 

Rep11ca1eA \\~ ~ , '2..roe..AC" 1 \;>m&} 
Raplcallt B \ I SJ G, ·' '2. \"\,\t..d. fu:, \ '"Z....$ '('Y\. ~ 
Replicatec \ ,, "7 , '.2- med &i . 
R.,,ncato D 3 rrt (" 4 C,, I 2. '$ !'.':J (,, 
RapllCale E 3 IY) e.d 6 l -Z S fJ1 6, ~-----.-------r-------r--------,~------, 

MeasLnl Shool Height 

ndMduel height ~! udl-lng 

,-.... ground) 

Measln Shool Weight 

Total mass or •• •-lungs 

(above ground) 

Oescriba rool appuranc:a: 

ROj)licateA 

ROj)llallo B 

Repllcata C 

Repllcall D 

ROj)lateE 

Measv111 R<>ol Lenglh: 

Individual leog1h of the longest root 

fn,,n-,1, .. odi ng 

Measulll Rool Weight 

Totel mass of oil rool> IIDITI ol soodllngs 

nvn 

nvn 

mm 

mm 

mm mm 

mm 

mm 

mm 

mm 

ANAL 
(GI 14 day, Post· 

Eme111enc:e) 

b.'1. 
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CETIS Test Summary 
I Plant Bioassay • Chronic 

Test No: 15-1145-8001 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DII Water: 

Setup Date: 07 Jun-OS Brine: 

Sample No: 05-2009-5721 Code: 

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

Receive Date: Source: 

Sample Age: 7d 9h Station: 

Comments: J11K79 

Comparison Summary 

Analysis Endpoint NOEL 

02-6140-8578 % Genninalion 100 

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

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

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

08-2542-4686 Average AG Wt (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 N/A 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 3 

19 Jul-06 2:32 PM 

01-7170-24301B 160709psc 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-Sample 

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-
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CETIS Test Summary 
% Gennination Summary 

Cone-% 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 Soil/S 5 77.84 69 

100 5 61.320 52.200 

Average Length (mm) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial SoiVS 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 SoiVS 5 18.678 12.355 

100 5 11.743 8.7620 

Average Root Wt. (Dry, 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 Soi VS 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 SoiVS 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 

CETIS111 v1 .1.2revf 

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 Rep 1 Rep2 

0 Artificial Soil/S 1.00000 1.00000 

100 0.80000 1.00000 

Average Height (mm) Detail 

Cone-Vo Control Type Rep 1 Rep2 

0 Artificial Soil/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 Soil/S 17.97 32.7760 

100 20.1125 15.298 

Average AG Wt (Dry, mg} Detall 

Cone-¾ Control Type Rep 1 Rep2 

0 Artlficial SoiUS 3.11399 5.69800 

100 2.25500 2.36401 

Average Root Wt. (Wet, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 14.658 24.3600 

100 13.9375 14.7620 

Average Root Wt. (Dry, mg) Detail 

Cone-0/4 Control Type Rep1 Rep2 

0 Artificial SoiVS 0.87400 1.33199 

100 0.75000 0.87800 

Average Total Wt (Wet, mg) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 34.0500 30.0600 

Average Total Wt (Dry, mg) Detall 

Cone-% 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 

16.8133 

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 Rep 5 

1.00000 1.00000 

1.00000 1.00000 

Rep4 Rep5 
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 Reps 
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"" v1 .1 .2revl 

Report Date: 
Test Link: 
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CETIS Analysis Detail 
I Plant B loassay - 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 

ANOVAAssumptions 

Attribute Test Statistic 

V ariances 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/B 160709psc 

CH2M Hill I 
Date. Analyzed Version . 
19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
1 NIA 16.88% 

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 

Conc-"lo 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 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 Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedl 100 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 Ratio F 1.07223 

Distribution Shapiro-Wilk W 0.80723 

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

Zeta NOEL LOEL 
<100 100 

P-Value MSD 
0.0071 9.83084 

F Statistic P-Value 
9.76 0.01413 

Critical P-Value 

23.15450 0.94774 

0.01775 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 2 of 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% 

Decision(0.05) 
Significant Effect 

Decision(0.05) 
Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Sunimary 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 8.21 20 
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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 

Artificlal Soil/Sedi 100 4.7063 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 5822.569 5822.569 1 

Error 2103.032 262.879 8 

Total 7925.60083 6085.4478 9 

AN OVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.18329 

Distribution Shapiro-Wilk W 0.89794 

Sample Link Control Link 

01-7170-2430 01 -7170-2430 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0008 19.0685 

F Statistic P-Value 

22.15 0.00153 

Critical P-Value 

23.15450 0.87437 

0.20796 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 3 of 9 

19 Jul-06 2:32 PM 

06-3461-1993IB160709psc 

CH2M Hill l 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 18.52% 

Decision(0.05) 

Significant Effect 

Declsion(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 

o Artificial Soil/$ 5 102.96 85.6 126.6 16.880 

100 5 54.700 43 80.8 15.518 
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CETIS Analysis Detail 
I Plant B[oassay - 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 2.64403 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 268.0929 268.0929 1 

Error 306.7903 38.34879 8 

Total 574.88324 306.44169 9 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 2.12648 

Distribution Shapiro-WIik W 0.90820 

Sample Link Control Link 
01-7170-2430 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 

0.26B86 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 4of 9 

19 Jul-06 2:32 PM 

12-8068-1990/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 29.87% 

Decision(0.05) 

Significant Effect 

Decislon(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 14.027 8.592 20.113 4.9529 
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CETIS Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average AG Wt (Ory, 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 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 

ANOV A Assumptions 

Attrlbute 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 1.19994 

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 

08-2542-4686/8160709psc 

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 

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 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 Untransformed 

Group Comparisons 

Contro l vs Cone-¾ Statistic Critical 

Artificial Soll/Sedl 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 

AN OVA 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 0.237 10 

0.79890 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:32 PM 

12-8558-3864/B 160709psc 

CH2M HIii 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 

Declsion(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 11.743 8.7620 14.762 2.6107 
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CETIS Analysis Detail 
I Plant Bioassay • Chroni·c 

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 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 1.80976 

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 

Crltlcal P-Value 

23.15450 0.57968 

0.261 64 

Comparisons: 
Report Date: 
Analysis: 

Date Analyzed 
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19 Jul.OS 2:32 PM 

06-3793-1126/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.25% 

Decision(0.05) 

Slgntftcant Effect 

Decision(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 1.09220 0.87400 1.33799 0.20288 

100 5 0.73346 0.51331 0.87800 0.15081 
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CETIS Analysis Detail 
I PJant 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 Conc-o/, Statistic Critical 

Artificial SoiVSedi 100 , 2.75510 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 
Between 747.3687 747.3687 1 

EITOr 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 

Crltlcai P-Value 

23.15450 0.35455 

0.66386 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 
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19 Jul-06 2:32 PM 

01-6937-8103/B160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 27.10% 

Declsfon(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 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 Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Dry, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.87639 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 01-7170-2430 

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 

15-415&-7315/B 160709psc 

CH2M Hill I 
Version 

19 Jul-06 2:32 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

N/A 24.85% 

Decision(0.05) 

Significant Effect 

Decision(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 5.49930 3.98799 7.29800 1.56382 

100 5 2.65033 1.97803 3.24202 0.50522 
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CETIS Test Summary 
I Plant Bloassay. Chronic 

Test No: 15-4133-9306 Test Type: 

Start Date: 07 Jun-06 Protocol: 

Ending Date: DilWater: 

Setup Date: 07 Jun-06 Brine: 

Sample No: 06-0325-5625 Code: 

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

Receive Date: Source: 

Sample Age: 7d 6h Station: 

Comments: J11JY8 

Comparison Summary 

Analysis Endpoint NOEL 
03-9678-3540 % 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 tTwo-Sample 

19.18% Equal Variance t Two-Sample 

27_81% Equal Variance t Two-Sample 

32.10% Equal Variance I Two-Sample 

26.02% Equal Variance t Two-Sample 

31 .04% Equal Variance tTwo-Sample 

26.61% Equal Variance t Two-Sample 

31 .16"/4 Equal Variance t Two-Sample 

-131 -
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CETIS Test Summary 
¾ Germination Summary 

Cone-¾ 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-% 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 Soll/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 SoiUS 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 SoiUS 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-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 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 Soll/S 5 43.060 29.633 

100 5 23.845 13.530 

Average Total Wt (Dry, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artllicial SoiUS 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 

Maximum 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 

CETIS 111 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% 

Analyst: ?,---

Page2 of 3 

19 Jul-06 2:36 PM 

02-5186-7967/8160710psc 
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CETIS Test Summary 
¾ Germination Detail 

Cone-¾ Control Type Rep 1 Rep2 

0 Artificial SoiVS 1.00000 1.00000 . 

100 1.00000 0.80000 

Average Heigh! (mm) Delall 

Cone-¾ Control Type Rep 1 Rep2 
0 Artificial Soil/S 69.6 86.4000 

100 56.4000 67 .5 

Average Length (mm) Detail 

Conc-1/o Control Type Rep 1 Rep2 

0 Artificial Soil/S 85.6 · 111 .800 

100 64.6 95.8000 

Average AG Wt (Wet, mg) Detail 

Cone-¾ Control Type Rep1 Rep2 
0 Artificial Soil/S 17.97 32.7760 
100 12.7180 16.0125 

Average AG WI (Dry, mg) Detail 

Conc-•fo Control Type Rep 1 Rep2 

0 Artificial Soil/S 3.11399 5.69800 

100 2.15801 2.68750 

Average Root Wt. (Wet, mg) Detail 

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

100 10.2520 12.355 

Average Root Wt. (Dry, mg) Detail 

Cone•¾ Control Type Rep1 Rep2 

0 Artificial SolUS 0.87400 1.33799 

100 0.59800 0.73749 

Average Total Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial Soil/S 32.628 57.1360 

100 22.9700 28.3675 

Average Total Wt (Dry, mg) Detail 

Cone•¾ Control Type Rep 1 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 Rep S 
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 Reps 
52.494 "43.41 

13.5302 31.236 

Rep4 RepS 
7.29600 4.93198 
0.88000 · 4.56000 

CETIS™ v1.1.2revl 

Report Date: 
Test Link: 

Page 3 of 3 
19 Jul-06 2:36 PM 

02-5186-79fi7/8160710psc 
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·cETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

% GenninaUon Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 24.5 

ANOVATable 

Source Sum of Squares Mean Square DF 

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 -Ties 

-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 

0~9678-3540/B160710psc 

CH2M Hill I 
Date Analyzed Version 

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

Toxic Units ChV PMSD 

1 _NIA 29.32% 

Decislon(0.05) 
Non-Significant Effect 

Decislon(0.05) 

Non-Significant Effect 

Decision(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 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 Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.00856 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 543.1689 543.1 689 1 

Error 480.072 60.009 8 

Total 1023.24091 603.17789 9 

ANOV A Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.51557 

Distribution Shapiro-Wilk W 0.85739 

Sample Link C9nt rol Link 

02-5186-7967 02-5186-7967 

Zeta NOEL LOEL 

<1 00 100 

P-Value MSD 

0.0084 9.11057 

F Statistic P-Value 

9.05 0.01685 

Critical P-Value 

23.1 5450 0.69688 

0.07108 

Comparisons: 

Report Date: 

Analysis: 

Dc!te Analyzed · 

Page 2 of 9 

19 Jul-06 2:36 PM 

08-4029-7083/B 16071 0psc 

CH2M Hill I 
Version 

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

Toxic Units ChV PMSD 

NIA 11.70% 

Deci&ion(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 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 Transfonn 

Equal Variance t Two-Sample C>T Untransfonned 

Group Comparisons 

Control VS Cone-% Statistic Cr!tlcal 

Artificial SoiVSedi 100 2.82467 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 2250 2250 1 

Error 2255.984 281 .998 8 

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 Control Link 

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 

Nonna! Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 102.96 85.6 126.6 16.880 

100 5 72.960 55 95.8 16.705 

Graphics 
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CETIS Analysis Detail 
I Plant Bloassay. Chronic 

Endpoint Analysis Type 

Average AG Wt (Wet, mg) Comparison 

Method Alt ~ Data Transform 

Equal Variance t Two-Sample C> T Untransformed 

Group Comparisons 

Control VS Cone-% Statistic Critical 

Artificial Soil/Sedi 100 2.89279 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 

Between 278.2663 278.2663 1 

Error 266.0222 33.25277 8 

Total 544.288483 311 .51907 9 

ANOVA 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 MSD 

0.0101 6.7819 

F Statistic P-Value 

8.37 0.0201 1 

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 

03-5550-6588/B 16071 0psc 

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 

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 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 
j 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 DF 

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 

02-518~7967 02-518~7967 

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 Sof 9 

19 Jul-06 2:36 PM 

10-4381-0051/B 160710psc 

CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 32.10% 

Declslon(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 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 Transfonn 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Crltical 

Artificial SoilfSedi 100 3.31605 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 187.7134 187.7134 1 

Error 136.5664 17.0708 8 

Total 324.279861 204.78424 9 

ANOVA Assumptions 

Attribute Test Stati_stic 

Variances Variance Ratio F 2.70321 

Distribution Shapiro-Wilk W 0.93058 

Sample Link Control Link 

02-51 86-7967 02-5186-7967 

Zeta~OEL LOEL 

100 100 

P-Value MSO 

0.0053 4.8592 

F Statistic P-Value 

11.00 0.01060 

Critical P-Value 

23.15450 0.35875 

0.45360 

Comparisons: 

Report Date : 

Analysis: 

Date Analyzed 

Page 6 of 9 

19 Jul-06 2:36 PM 

16-2111-6497f~160710psc 

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 

Oecision{0.05) 

Significant Effect 

Declslon(0.01) 

Equal Va riances 

Normal Distnbution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum so 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 

E:ndpoint 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 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 0.95188 

Sample Link Control Link 

02-5186-7967 02-5186-7967 

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/B16071 0psc 

-CH2M Hill I 
Version 

19 Jul-06 2:35 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 31.04% 

Declsion(0. 05) 

Significant 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 Soil/S 5 1.09220 0.87400 1.33799 0.20288 

100 5 0.56790 0.00000 0.95200 0.35354 
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CETIS Analysis Detail 
I Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Total Wt (Wet, mg) Comparison 

Method Alt H Data Transform 

Equal Variance t Two-Sample C>T Untransformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 3.11889 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 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 3.15365 

Distribution Shapiro-Wilk W 0.94721 

Sample Link Control Link 

02-518~7967 02-518~7967 

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: 

Report Date: 

Page 8 of 9 

19 Jul-06 2:36 PM 

Analysis: · 00-8470-7796/B160710psc 

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) 

Significant Effect 

Decislon(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 Unlra_nsformed 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial SoiVSedi 100 2.81202 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 16.78443 16.78443 1 

Error 16.98093 2.122616 B 
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 CETISv1.1.2 

Toxic Units ChV PMSD 

NIA 31 .1 6% 

Decision(0.05) 

Significant Effect 

Decision (0.05) 
Significant Effect 

Decislon(0.01) 

Equal Variances 

Nonna! Distnbulion 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/S 5 5.49930 3.98799 7.29800 1.56382 

100 5 2.90820 0.88000 4.58000 1.34153 
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BLUEGRASS GROWTH TEST 
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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: DllWater: 

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: J11JXO 

Comparison Summary 

Analysis Endpoint NOEL 

20-1410-9684 % Germination 100 

15--3565-0971 Average Height (mm) 100 

04-5826-2217 Average Length (mm) < 100 

03-2946-9238 Average AG WI (Wet, mg) < 100 

09-9762-8383 Average AG Wt (Dry, mg) < 100 

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

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

08-1399-8256 Average Total Wt (Wet, mg < 100 

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

000-092-101-1 

Plant Chronic 

ASTM E1963-02 (2002) 

B1607-11 

Soll 

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 3:01 PM 

12-6508-1116/B160711psc Test Link: 

CH2M Hill I 
Duration: NIA I 

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 I Two-Sample 

27.56% Equal Variance I Two-Sample 

28.46% Equal Variance t Two-Sample 

25.83% Equal Variance t Two-Sample 

19.56% Equal Variance !Two-Sample 

26.42% Equal Variance t Two-Sample 

26.21% Equal Variance I Two-Sample 

-144-
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CETIS Test Summary 
•1. Germination Summary 

Cone-% 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 Soil/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 Wl (Wet, mg) Summary 

Cone-% Control Type Reps Mean Minimum 

0 Artificial Soil/S 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/S 5 -1.09220 0.87400 

100 5 0.84410 0.64252 

Average Total Wt (Wet, mg) Summary 

Cone-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 

Maxlmum 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 2of 3 
19 Jul-OS 3:01 PM 

12-6508-1116/B160711 psc 
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CETIS Test Summary 
% Germination Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 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 Rep1 Rep2 

0 Artificial SoiVS 85.6 111.800 

100 73.4000 64.8000 

Average AG Wt (Wet, mg) Detail 

Cone-% Control Type Rep1 Rep2 

0 Artificial SoiVS 17.97 32,7760 

100 17.732 12.838 

Average AG Wt (Dry, mg) Detail 

Cone-% Control Type Rep 1 Rep2 

0 Artificial Soll/S 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) Detall 

Cone-% Control Type Rep 1 Rep2 

0 Artificial SoiVS 32.628 57.1360 

100 32.99 25.096 

Average Total Wt (Dry, mg) Detall 

Cone-o/. Cpntrol Type Rep 1 Rep2 

0 Artificial Soil/$ 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 

Rep 4. 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 Link: 

Analyst: 'f:,-.,, 

Page 3 of 3 

19 JuI:05 3:01 PM 

12-6506-1116/B160711psc 

. 
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CETIS Analysis Detail 
I Plant Bloassay - Chronic 

Endpoint Analysts Type 

% Germination Comparison 

Method Alt H Data Transform 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soll/Sedi 100 25 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 0.0056708 0.005671 1 

Error 0.1134158 0.0141n 8 

.Total 0.11908659 0.0198478 9 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.50000 

Distrlbutlon Shapiro-Wilk W 0.75864 

Sample Link Control Link 

12.:6508-1116 12-6508-1116 

• Zeta NOEL LOEL 

100 >100 

P-Value nes 

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 

20-1410-9684/8160711psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul-06 2:38 PM CETISv1.1.2 

Toxic Units ChV PMSD 

1 NIA 12.63% 

Decislon(0.05) 

Non-Significant Effect 

Declsion(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Non-normal Disbibution 

Data Summary Original Data Transfon:_ned Data 

Cone-% Control Type Count Me~n Minimum Maximum SD Mean Minimum Maximum SD 

0 Artificial SoiUS 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 

1.0, 

-----l ---· · · -· · -· --.t -Reject Null-

2:- I • • 
o.t' 

I 
I 

1- • •:• O.B C I 

i 0.7 1~ 
I 

..5 0 -- -- --- - ------ ---- ----- --- --
t D.6-' s~ 
Ill D,S -1 
,s. 

D.• 
0.3 

-2-

0.2 
-3 • • 

0.1 

D.D 
0 100 -2.0 -LS -1.0 -0.S 0.0 o.s 1.0 1.5 2.0 

Co~% ltanklts 

000-092-101-1 CETISN v1.1 .2revl Analyst ~ 
-147 -

Approval: __ _ 



CETIS Analysis Detail 
j Plant Bioassay - Chronic 

Endpoint Analysis Type 

Average Height (mm) Comparison 

Method All H ·Data Transform 

Equal Variance I Two-Sample C>T Untransfonned 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Artificial Soil/Sedi 100 1.1051 1.85955 

AAOVATable 

Source Sum of Squares Mean Square DF 

Between 152.881 152.881 1 

Error 1001 .48 125.185 8 

Total 1154.36105 278.06596 9 

AAOVA Assumptions· 

Attribute Test Statistic 

Variances Variance Ratio F 2.46255 

Distribution Shapiro-Wilk W 0.94656 

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

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: 

Page2of 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 

Toxic Units ChV PMSD 

1 NIA 16.90% 

Decision(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(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 70.020 55.8 91.4 13.344 

Graphics 

I 25 

1 20- • 
e 1 s al lS-.. 1 JI JI:. 
0 

10-ol 1 • :z: ~ C • .. 
1 u 1: 5-0 C s :::, 
0- • ~ 0 ------ --- --- - --- -- ---- ----
0-: 

I 
I 

-5 I 
0- • I • • I 

0- -10- I 
I 

0 ·L • 
0 100 -2.0 ·LS -1.0 -0.5 o.o 0.5 1,0 1.5 2.0 

Conc-'11> . R.anklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: <=;_p---
-148 -

Approval: _ _ _ 



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 Conc•o/• Statistic Critical 

Artificial SoiVSedi 100 3.36719 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 2598.544 2598.544 1 

Error 1833.52 229.19 B 

Total 4432.06372 2827.7337 9 . 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.64300 
Disltibulion Shapiro-Wilk W 0.93628 

Sample Link Control Link 
12-6508--11 16 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 

0.0049 17.B047 

F Statistic P-Value 

11 .34 0.00963 

Critical P•Value 

23.15450 0.6422B 

0.51246 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page3 of 9 

19 Jul-06 3:01 PM 

04-5825-2217/816071 1 psc 

cH2M Hm I 
Version· 

19 Jui-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 17.29% 

Declslon(0.05) 

Significant Effect 

Decislon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Disbibution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum Maximum ~D Mean Min imum Maximum SD 

0 Artificial 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 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 Con·c-% Statistic Critical 

Arti ficial Soil/Sedi 100 2.19755 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
Between 157.7125 157.71 25 1 

Error 261 .2637 32.65796 8 

Total 418.976151 190.37044 . 9 

ANOVA Assumptions 

Attribute Test · Statistic 

Variances Variance Ratio F 3.96700 

Distribution Shapiro-Wilk W 0.94633 

Sample Link Control Link 
12-6508-11 16 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/B160711psc 

CH2M HIii I 
Version 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 27.56% 

Decision(0.05) 
Signiijcanl Effect 

Decision(0.05) 

Non-Significant Effect 

Declsion(0.01) 

Equal Variances 

Normal Dislr1bution 

Data Summary Original Data Transformed Data 

Cone-% Control Type Count Mean Minimum . Maximum so 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•o/• Statistic Critical· 

Artl ficial Soil/Sedi 100 2.70798 1.85955 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 8.339276 8.339276 1 

Error 9.097596 1.1372 8 

Tota l 17.4368725 9.4764758 9 

AN OVA 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 NOEL LOEL 

<100 100 

P-Value MSD 

0.0134 1.25417 

F Statistic P•Value 

7.33 0.02674 

Critical P-Value 

23.15450 0.13875 

0.54757 
. 

Comparisons: 

Report Date: 

Analysis : 

Date Analyzed 

Page 5 of 9 

19 Jul-06 3:01 PM 

09-9762-8383/B 160711 psc 

CH2M HIii I 
Version r 

19 Jul-06 2:38 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 28.46% 

Decislon(0.05) 

Significant Effect 

Declslon(0.05) 

Significant Effect 

Decision(0.01) 

Equal Variances 

Nonnal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/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 
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 Soil/Sedi 100 1.41457 1.85955 

ANOVA Table 

Source Sum of Squares Mean Square DF 

Between 33.68325 33.68325 1 

Error 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 

12-6506-1116 ·- 12-6506-1116 

Zeta NOEL LOEL 
100 >100 

P•Value MSD 

0.0975 4.82526 

F Statistic P-Value 

2.00 0.19492 

Critical P-Value 

23.15450 0.33468 

0.80592 

Comparisons: 

Report Date: 

Analysis: 

Page Sot 9 

19 Jul-OS 3:01 PM 

10--0279-3037/B160711 psc 

CH2M Hill I 
Date Analyzed Version 

19 Jul--06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 25.83% 

Decislon(0.05) 

Non-Significant Effect 

Decision(0.05) 

Non-Significant Effect 

' 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soil/S 5 18.678 12.355 24.360 4.9922 

100 5 15.007 11.975 18.97 2.9571 
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CETI S Analysis Detail 
I Plant Bioassay • Chronic 

Endpoint Analysis Type 

Average Root W t (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 

12-6508-1116 12-6506-1116 

Zeta NOEL LOEL 

<1 00 100 

P-Value MSD 
0.0314 0.21368 

F Statistic P-Value 
4.66 0.06288 

Critical P-Value 

23.15450 0.63719 

0.37461 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 7 of 9 

19 Jul-06 3:01 PM 

18-3727-5688/8160711 psc 

CH2M Hill I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 

NIA 19.56% 

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 1.09220 0.87400 1.33799 0.20288 

100 5 0.84410 0.64252 1.05398 0.15767 
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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 OF 
Between 337.1664 337.1664 1 

Error 748.6422 93.58027 8 

Total 1085.80850 430,74662 9 

ANOVA Assumptions 

Attribute Test Statistic 

variances Variance Ratio F 3.34598 

Distribution Shapiro-Wilk W 0.96029 

Sample Link Control Link 

12-6508-1116 12-6508-1116 

Zeta NOEL LOEL 

<100 100 

P-Value MSD 
0.0471 11.3771 

F Statistic P-Value 

3.60 0.09424 

Critical P-Value 

23.15450 0.26894 

0.78915 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 8of 9 

19 Jul-06 3:01 PM 

08-1399-8256/B 160711 psc 

CH2M HIii I 
Version 

19 Jul-06 3:00 PM CETISv1 .1.2 

Toxic Units ChV PMSD 
NIA 26.42% 

Declsion(0.05) 
Significant Effect 

Decision(0.05) 

Non-Significant Effect 

Decision(0.01) 

Equal Variances 

Normal Distribution 

Data Summary Original Data Transformed Data 

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

0 Artificial Soll/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 (Ory, 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 2.6763 1.85955 

ANOVATable 

Source Sum of Squares Mean Square OF 
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 

12-6508-11 16 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 0.18176 

0.52526 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 9 of 9 

19Jul-063:01 PM 

16-0128-8841/B160711psc 

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 

Cone-•,{, Control Type Count Mean Minimum Maximum · SD Mean Minimum Maximum SD 

0 Artificial SoiVS 5 5.49930 3.98799 7.29800 1.56382 

100 5 3.42480 2.55002 4.40999 0.74743 
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--- - -·--·---- -- ------- - ---

. F 1-=,-~9 
Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-198 jPage ! of l 

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

Proiecl Dcsllmalion Samnllni! Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA • Incremental So BORROW PIT 18 RC-051 

Ice Chest No. Field Loe book No. I COA Method of Shiomcnt 
EL-1596-1 BESRAS6520 GROUND 'ffiANSPORT 

Shipped To OfTsite Prooertv No. Bill of Ladine/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 3 for orig inal material Jo Corvallis for MIS preparalio11 a11d No. of Container(s) I I 

a/iq11ori11g, page I for radioa11alyticaljractio11s to Eberline, c!cpage 2 
1000g 4000g 

for chemical a11alytical fract io11s to Uonville. Volume 

Soc i<cm(l)in SoilPloul 
Spcciol Toxicity 

SAMPLE ANALYSIS 
ln.!lruc1 loru. AS'TM E1963; 

Soil Ncrn:Jrode 
To.11:icity 

ASThl E2172 

Sample No. Maui,c " Sample Date Sample Time li~~~I ·•,.t~~ g_ ~ ~.$\ .... ~ . 
~~(t;g &Eli . -~ i i i%~=~ J~J~~ ~~{~~Ii~ ~~i~li~~~¾~i~=; ~*1.~i~ i~tf;f,;{g~( !i11~?~1!~11 

J11K10 SOIL 5-l l., -c:L It ... cu I \ - 0) 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R~"•is~ed B1;:;;,vcd From 
Dote/Time ,~oo u;1 By/Sto..d In ,/ Dote/I1mc 5"-/~~ These marks indicate that unleu lined ou~ analyies to be included wilh Stronlium-89.90 •• Toca! Sr 

$•Soil 

'I. ,. 1.1-i :WN'Jl :s --Ir,,, ..-t:) Jo .,N, /£. u.,, , I' .LJ7 ,N/1 LJ.,/, 17: N 
nmi lysis fr.ietion . SE-SoJlma11 
"- The,e marks indicate !hat lh.is is n non-:inalysis used to pro?Crly format COC form So-solid 

Retinqui.t<'etBy/Removcd From ~I Dale/Time ReceivcdCilytSIO<td In Datdl"ime Contact Joan Kessocr for any questions. Sl sSIIKl1c 
W• WILtr 

(1) Particle Size (Dry Sieve). D422; Moistwe Content· 02216; TOC - 9060; pH (Soil) · 9045; 0-011 

Dote/Time Date/Time A-Air Relinquished By/Removed From Received By/Stortd In Nitrogen by Kjeldahl - 351.2: Ammonia• 350.3; IC Anioas - 300.0: Pcrcenc Solids OS•Onan,Sctldl 
Dl.rtDnlm Uqvtcl& 
T•Tluue 

Relinquishcd.B y/Rcn,ovcd From Da1c/Time Received By/Sto..d In Date/Time Wl• Wipc 
t..Uquld 

t,b-) fd,7-0( V•Vqtlllfim 

Relinquished By/Removed From Dotcffimc Received By/S1ored In Datc/Iimc Xa01ha' 

Relinquished By/Removed From Dotemme Received By/Stortd In Date/Tim:: 

LABORATORY Received By Title Dale/Time 

SECTION 

FINJ\LSAMPLE Disposal Method Di~posed By Datc/fim:: 

DJSf,9SITION 

BHI-Ef-01 1 (08/29/2005) 



r- \-=t.9:'x" 
Washington Closure Hanford CHAIN OF CUSTODYiSAl\1PLE ANALYSIS REQUEST RC-051-192 I Page l or 1 

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

IProicct Dcsil!nation Samolini? Location SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA - Increment.al So BORROW PIT 14 RC-051 

Ice Chest No. Field Lol!book No. I COA Method of Shlomcnt 
EL-1596-1 BESRAS6520 GROUND TRANSPORT 

Shlooed To OITsite Pro1>ertv No. Bill of Ladine/Air Bill No. 
CH2MHll.L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP P/G 

Special Handling and/or Storage 

V,fe page 3 for original material to Conial/isfor MIS prepara1io11 a11d No. of Container(s) 
l I 

aliq11ori11g, page I for radioa11a/ytical fractions 10 Eberli11e, & page 2 1000g 4000g 
for chemical a11a/y1ica/ fractia11s to Lio11vil/e. Volume 

See item (I) i.n SoilPlonl 
Spcci,I To~cily 

lrutrucdons. ASTMF.1963: 
SAMPLE ANALYSIS Soil Ncm:>todc 

Toxicity 
ASTME.2172 

Sample No. Matriit • Sample Date Sample Time "°1m"a ~~-~ ~ -i t'.-,:,•··•·' ~tt4f~~ i}!~{~}t't~i ~~i,{if."J ~?~Jl-!B:~t~ i~~f~~~ ;i:!-•• -,~ . -~-·-~-- .a ' !l!Jf!_,a~ 
• ~ ,11.o; ... ""''~ . 

J11K04 SOIL 5-17 o(o \757 \ I ·-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matriit • 

Date/Time ) z_.5 7 Recr:r By/Stored In Dateff"imc 5-11--~ 
. These marl:s indicate lhat unleu lined out, analytes to be inc:ludcd wilh Slrontiun.-89,90 -- Total Sr 

Rr~sh~i.8rJ~ntd From 
S-Sal 

l<X' .'~ - Jli,J-,1,,,, ,,IJ t'J..h_m J..HC. L /0tJ 
o.naly,is fraction. SE-SNlrrcnl ,,., '.IJ l1..A -;';, .. _.._ S 171 _:. ,,-v - b "- These marks indicate lhat lhis is a non-anol:13is UJed to properlY, forrmt COC fonn. SO-Sohd 

Rclinqu~hed By/Removed f;;;;/ ' Date/Time !Received By/2iton,d In Date/Time Contact Joan Kcssoer for any questions. SlcSludt • 
WaW01a 

{l) P3rticle Site {Dry Sieve) - 0422; Moisture Content• D2216; TOC · 9060; pH (Soil)· 9045; 
0.011 

Da1e/fime Date/Time A• Atr 
Relinquished By/Removed From Re~ivcd By/Stored 1n Niuogen by Kjeldahl. 351.2; Arrvnonia • 350.3; IC Anions • 3QO.O; Percent Solids OS cOrvm $dldf 

Dl.<Dn1111Uquids 
T•Tluuc 

Relinquished By/Removed From Da1e/Time Received By/S\orcd In Dateffune Wl•Wll"' 
~uqv;a 

~ l~t- oz. VaVeJdllliall 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time X• Otha-

Relinquished By/Rcmo•ed From Date/Time Received By/Stored In Date/Time 

LADORA TORY RecciVed By TiUe Date/Time 

SECTION 

FIN.+,L SAMPLE Disposal Melhod Disposed By Dale/Time 

DI10'PSITION 
....., 

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



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

P \-=1-93 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-270 !Page 1 of l 

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

l'roicct Dcsienation Srunuline Location SAF No. Air Quality • 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremental So McGEE RANCH RC-05 1 

Ice Chest No. Field Loebook No. I COA Method or Shinment 
EL-1 596-1 BESRAS6520 GROUND TRANSPORT 

Shinocd To omlte Prouertv No. Bill ofLadine/Air Bill No. 
CH2MHILL A060l51 SEE OSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None Non< 

Type or Container 
GIP PIG 

Special Handling a nd/or Storage 

Uu poge 3 for original marerial /0 Corvallis for MIS preparorio11 a11d No. of Containcr(s) 
I I 

oliq11oti11g, page I for radioanalyrico/ fractio11.r to Eberline, &: page 2 1000g 4000g 
for c/remicol a11aly1ical fractio11.r to Uo11 ville. Volume 

See hcm(I) in Soil Planl 
Special T0Aicl1y 

SAMPLE ANALYSIS 
Jnsrn,c,ions. ASTME l963; 

Soi Nc1ratodc 
Toxi..:lty -ASTME2 17l 

Sample No. Matrix• Sample Date Sample Time }~:~ ~! ~~~~j:~;{{ftt ~1;:{W.ji~ 1.~::~\~~~i !~11t4};{~*~ ~~1{1~~1i=t :;~:~~:;~ift{'.:i ;}t;;\:,:;;.;.::::t, ~t~'·J!}!i:Y~j' i~~)Jt({~-~If.: 
J1 1K97 SOIL :5-/7 -()~ 1'7 &S 7 I l - \ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix • 

~~en~t/'/r'. 
Datc/Time ~ '1 0 0 1:ctved By/Stored In Da1e/Time :, -17'·0'?, Tiiese marks indicale that unless lined ou~ analytes to be included wid, Slroncium-89,90 -· Total Sr 

S-.soil s---1 ~ ,...oc,a :, •-- / /, f.,./AA J • ' CH2M J.-t.ln ~ :uc :mcdysis frxtion. S~ntm, ., _ , /t) 
•- TilC>e marks inclicaie lh:it this is a non-an:ilysis used 10 properly fon,13t COC fonl\ SO-Id 

Relinquished By/Removed~roml/ 
/ Datc/11mc Received IJ,rstored In Date/rime Contact Io.i n Kessner for any questions. SbSlutlSt 

\VII Wa,.r, 

(I) Particle Size (Dry Sieve) - D422; Moi>turc Content• D2216; TOC - 9060; pH (Soil) · 9045; 0-0il 

Da1emme Dale/Time A•Air Relinquished By/Removed Fron, Received By/Stored In Nitrogen by Kjeldahl - 351.2; Ammonia - 350.J ; IC Anions -_300.0: Percenl Solids DS• OnlrnSolldJ 
oi.-en.,,u'!'"•• 
T•TiHlilil 

Relinquished By/Removed from DaterTimc Received By/Stored In Dace/Time Wl:rWi(tie 
\..-Uq\lld 

.¼- /bo7 - o? v . vcp1a1 1m 

Relinquished By/Removed Fron, Dotc/Iin,e Received By/Stored In Dote/Time x.~,,."' 

Rolinquishcd D y/Ren10ved From Date/Time Reccl vcd By/Stored In Dace/Iimc 

LADOMTORY Received 13y Title Daterrime 

SECTION 

fINAifct:AMPLE Dispos:i l Mechod Disposed By Dalc/Tin,c 

DIS t9J51TION 

BHI-E~11 08/29/2005 



F \~ llP 
Washington Closure Hanford CHAIN OF CUSTODY/SAI\1PLE ANALYSIS REQUEST RC-051-144 !Page 1 of 1 

lcollector Comoanv Contact Teleobone No. Pro.iect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code SL Dala Turnaround 

,Proicct Dcsi2nation Samoline: Location rl~,,i)~ SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA - Incremeotal So 188 If 2it- /bo? - H')._ RC-051 

Ice Chest No. Field Lo2book No. I COA Method of Shiomcnt 
EL-1596-1 . BESRAS6520 FEDEX 

Shio1>ed To Olfsitc Prooertv No. Bill or Ladin2/Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARl(S 

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 I 

aliquociug, page 1 for radioanalytica/Jracciom co Eberli11e, & page 2 1000g 4000g 
fo r rlremical a11alytica/ fractio11s to Uo11ville. Volume 

S•• h,m(I) in SoUPlmll 
Sp<ciol To~ic:ity 

SAMPLE ANALYSIS 
rnstructions. ASTMEI963; 

S0UN,111111ode 
Toxicity 

ASJMEl171 

Sample No. Matrix• Sample Date Sample Time .,~ ~ ~~ E:f.--~ ~-~~· ~~~f~! ~~~iij ~~,i1~7, ,- -~~~'w;-~ -~":'- _· -
. 

.· .~ \/o'rn-,M ~ gp,./ai . i.G:~li*. .. ·. - ~~ . . 

J1 1JT6 SOIL .:S-2..2.-d~ IL{m. I I - o' 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

j1~,ul)ui!.hed Bt~el/ FaJ- Datcrrime J Sc:::>o RJ{)~ed By/St0ttd In OaWT'une 5"·2"2·01 Tbcse marks indicate lhat unless lined ou~ aoolytcs to be included wilh Slrontium-l\9,90 - Tolal Sr 
S•!oil 

::::.-7_ 7 -<J (,, ,: .. JL 11.. /f,J.17../11 LJ./U 
•lllllysis fnlction. SE-s-M.-nl 11,,._ ,a ,., 1, .~,,a - 1.~--•vo "-- These nwks indicate that lhis is a non-•n.tlysis used 10 properly (om1.1t COC form. SO.Sd1d 

llelinqui~d By/Removed From~ I l Dale/11mc Received i'y1S10ttd In Do1c/I1me Contact Jo:,.n Kessner for any questions. Sl• .StlNJe 

W • Wnis 

(I) Particle Size (Ory Sieve) - D422; MoislllrC Content - D2216; TOC - 90<i0; pH (Soil) · 9045; 
OaOII 

Date/Time Dau:/rime A• Air 
Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeldahl - 3St.2: Ammonia · 350.3; IC Anions - 300-0; Percent SoUds DS• Dn,m Solkb 

Dt,,DnJmUquid. 
TaTluuc 

Relinquished By/Removed From Dare/rime Received By/Stored In Dale/Time Wf• \Vipc 

U I (.o"7 -oi t.-Uq,,"1 
v'"v,,c\.1lia'I 

Relinquished By/Removed From Daiemme Received By/Stored In Dale/11me X•Othtr 

Relinquished lly/Removed From Dale/Time Received By/Stored In Dote/Time 

LABORATORY Received By Title Dalcftimc 

SECTION 

FINl,jl.JSAMPLE Dhposol Method Disposed By Dote/Time 

DlSffiSITION 

-
SHI-Elf-011 {08/29/2005) 



WashinJ?;ton CJosure Hanford 
lcollcctor 

STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC·0Sl-150 IP;1ge l or l 
Comoanv Contact 

JOAN KESSNER 
Tclcohonc No. 

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

Air Quality [] 

Data Turnaround 

Prolcct Dcsie:n:illon 
I 00 & 300 Arca Componcnl or lhe RCBRA - Incremental So 

Samolioe: Location 
116-N-3 

SAFNo. 
RC-051 

45 Days 

Ice Chest No. 

. Sllioacd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Loebook No. 
EL-1596-1 

Offsitc Proocrtv No. 
A060151 

Presen·alion 

Type of Container 

Use page 3.for 1Jrigi11al 111(1/('l'ial 10 Corvallis for MIS preparatin11 a11d 
a/iq1101i119. page I for radioa11alyrica/ fractions 10 Eberlhu:. & page 2 
for c/1e111iral anaiyril'al fractious lo lio11villt:. 

No. of Containcr(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date SampleTime 

J11JV2 SOIL S ·-- 1- -z....-o~ /'700 

Nu11c: 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

Sec hem (I) in Soil Pl•nr 
Spcciol To:1.ii:hy 

J,utructions. ASTMEl963; 
Soil Nct.n:Jtodc 

To:<icity 
ASTME2172 

Method of Shiumcnt 
GROUND TRANSPORT 

Bill of Ladine/ Air Bill No. 
SEEOSPC 

CHAIN OF POSSESSION Algn/Print Names A SPECIAL INSTRUCTIONS 

I 

•• = .. :·- •.• •• 
.... : ,·. '. . ,,.a-~:. 

~hc:tl!J!f!y/ vcd From _ ooicffimc /7 / O vt·<-e:iiJJ/J'SW:x d I / . f'/Jf/1/7M~•~ :!tJ 111<:sc mvks indicate that unlcsJ lined oul, nnaly1es lo be included wid1 Sb·onlium-89,90 •· Totnl Sr 

7 1.k 1 --, . . A"1-.. //f ~; /L,',t.-'? ,/ o.n;,,lysisfrnction. 
CL f\ JI «/vi/'_;. l <;. -2:2 -.:r 1:-{,, ,I /,I U 71 L~ i(,? ~- l11ese marl.s indicate that this is a non-anoly1is used 10 properly fonmt COC fornL 

RclinqJishcd Oy/Rcn,ovcd Fro~• / ' Date/T'imc Rccei'ff/1 Sy/Stored In I D~!Time / f-'J.O Contact Joan Kessner for any ques1ions. 

Relinquished Ily/Rc1110ved From 

Relinquished Dy/Removed From 

Relinquished Oy/Rernovcd From 

Relinquished By/Removed l'rom 

LABORATORY 
SECTION 

FIN~SAMPLE 
m~ps1TION 

Receh·cd Dy 

Di.,posnl Method 

BHl-¥·011 (08/29/2005) 

Date!Tinie 

Datc(r;me 

Dale/Time 

Datc/Tirnc 

Received By/Stored [n Date/Time 

Rc,:cived By/Stored In Dntctrime 

Received Sy/Stored In Date/Time 

Received By/Stored In 

Tille 

([) Particle Size (Dry Sieve)· 0422: Moisture Con1ent • D2216: TOC • 9060; pH (Soil)· 904S; 
Nitrogen by Kjeld:ihl • JSl.2; Ammonia· 3S0.3: IC Anions· 300.0: Pcrcc111 Solids 

Da1e/Tln,c 

Disposed By 01llc/Tin1e 

.. . · · .. ~. ~ '. . . , 

-/ 

Mauix * 
S•SU1I 

so •. --.-iiJ 
St-SIWft' 
Wa\\'.rtd' 
0-oil 
,\•Atr 

DS•On-,1 S..~idl 
~ Drvm l.lqu•d, 
T•T1uuc 
Wl•\Vif"t' 
L,,,Lk1...i 
\'sVc~cU!k."CI 

:<r.01hl'f 



I- t<t-;J. 1 
Washington Closure Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST RC-051-210 !Page 1 of 1 

CollC!ctor Comoanv Contact Teleohone No. Pro.feet Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 8L Data Turnaround 

Proicct Desie.nation Samolin2 Location SAFNo. Air Quality • 45 Days 
100 & 300 Area Component of the RCBRA - Incremental So 600-23 RC-OSI 

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

Shioocd To Offsite Prooertv No. Bill of Ladine/ Air Bill No. 
CH2MHILL A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None N'etnc 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

U,fl! page 3 for original male rial lo Corvallis/or MIS preparatio11 and No. of Container(s) 
I I 

aliq1w1i11g, pag~ I fo r radioa11a/y1ical fractio11s to Eberline, & page 2 IOOClg 4000g 
for chemical a,1alytiralfrac1iom 10 Lio1111i/le. · Volume 

Sceltcm(l)in SoilPl:ml 
Spcciol Toxicity 

SAMPLE ANALYSIS 
lrulJ"UCtioris.. ASTMEl9G3: 

Soil Neui::node 
Toxicity 

ASTME2172 

Sample No. Matrix• Sample Date Sample Time ~;i~~~u ~~<tiff~i ;,;~*'-Ji"t~ }i;f-lt~ .!t~:,.C:}'i.~ 
1')~~-:iJ"~,••;,·-~-- • ~W.J¥~;}~~~ tr~~it~1-!J .;:::.:~r.:. ::!~-: ::·-~; t~~\~_;;11r:{~~ ~-t~t~f:.}t~t~ 

J11 K22 SOIL S -Z.3-0~ I V>OO I I ·- I 

CHAIN OF POSSESSION //40"'5 Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Reli~vJii1~mo.idP!s>~ 
Date/rime ~ R;~;cd By/Stored In Date/Time S· 2..</·4 lbcse m.,rks indic:11e that unlc5s lined out, annlyles lo be included with Suontium-89.90 .. Toto! Sr 

S=Sotl 

-ro11~ s--2-=3-co ,;,.A , I I/ - . _/ l"l.:J.? "'' L/.H I 
o.11aly1is ft:1ction. SE-~nwM . J.t'., v-p l /?. '. ~I "- These mnrks indicate thnt lhi1 is • non-on.,lysis used 10 properly formal COC form. S0-Solld 

Relinquishid Dy/Removed rron, /JI D~terrime Received y/Slored In Date/lime Contact Joan Kessner for any questions . Sl~SIWic 
W • WM!Ct 

(I) Particle Size (Dry Sieve)• D422; Moisture Content · 02216; TOC • 9060; pH (Soil) · 9045; 
o-o;1 

Date/rime A•Alr 
Relinquished BytRe1110ved rrom D011,/T'ime Received By/S1orcd In Nitrogen by Kjeld:ihl. 351.2; Ammonia• 350.3; IC Anions• 300.0; Percent Solids DS=°"'"1Sdid, 

01,rDn,,.Liquid, 
T•Tif1uc 

RelillQuishcd By/Removed rrnm DatefT'imc Received By/St~d In Date/lime w1. w,pe 

D~ lbvi - 0 C:, 1.rllqul~ 
V• Virtctlllat 

Relinquished Oy/Rcmovcd From Dale/Time Received By/Stored In Date/fime X-othcr 

Relinquished Dy/Removed Fron, D:uc/rirn: Received By/Scored In Date/Time .,. 

LADORA TORY Received By Ti1lc oa,c/Tink! 

SECTION 

FINA~<;AMPLE Dispos>I Method Disposed By o,uc/T'imc 

DIS~SITION 
ro 

BHl·E~·011 (08/29/2005) 



Washington Closure Hanford CHAIN OF CUSTODY/SA:MPLE ANALYSIS REQUEST RC-051-98 · I Page l of 1 
Collector Comnanv Contact Teleohone No. Pro.iect Coordinator 

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

Pr oicct Desienation Samnline Location SAFNo. Air Quality D 45 Days 
I 00 & 300 Area Component of the RCBRA • Incremental So UPPER RIPARIAN #1 1 RC-051 

Ice Chest No. Field Loe.book No. I COA Method or Shlnmcnt 
EL-1 596 BESRAS6520 GROUND TRANSPORT 

Shinned To Offii te Proncrtv.No. Bill of Ladine/Alr Dill No. 
CH2MHILL A0601 51 SEE OSPC -

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 
Usl! page 3 for origi110/ material ta Corvallis for MIS preparatio11 a11d No. of Container(s) 

l I 

a/iquo1i11g, page 1 for radioa11aly1ical froctio,is to Ebuli11e, &. page 2 
Volume 

1000g 4000g 
for chemical a11alytfr:alfractio11s to Lio11vilil!. 

SU i1crn ( I) in SoU Pion! 
Sp« inl Toxicity 

(nsrrucdons. ASTMEl.963: 
SAMPLE ANALYSIS So~ NemalO<le 

To;w;kic y 
ASTME2172 

Sample No. Malriit • Sample Date Sample Time ~i1~i~ iw~$1.m ~lif-~§ ~!~~~ ~~i~i;m ~.~ti~~;t{~\:_? i:~~V};:Y:?i1 ~~1:rtti~ t.~~{~ilit~ !Iii~t1tl~ 
J11JH7 SOIL 5 - '2....q-O(t, \ \sq \ I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix • 

~o~j~~1j~A'l)(y] Dnte/Ti~ (:, '3 ) 0 Received By/S1ored 1n Datcfrime S-- 3c! -<1 f,, • These marks indicole that unless lined out, nnolyles to be included with Strontium-89,90 -- Totnl Sr s.son ;a,; - //_ /../,,_ ,.I /1~-:,- .J:J,,., ., DJlolyJis (n,ctlot1. 
1 

S£,:s$e.11man ,:;-::,,o ()~ oc1:= A- These marks indlc.irc that this is• non-analysis used to properly rormot COC form. .So-scAid 

Rclinqbishcd Oy/RcmovcJ.Fron/J f- · Date/Time Received1ly/Stored 1n Dote/lime Contact Joon Kc.ssoer for •ny quc.stions. Sl•Sludft 
W • W31 cr 

(I) Particle Size (Dry Sieve) - D422; Moistun: Content - D2216; TOC • 9060; pH (Soil) • 904S; 
o-oa 

Dotc/Iimc Ac:Afr 
Relinquished Dy/Removed From Date/Time Received By/Stored 1n Nitrogen by Kjeldnhl • 351.2; Ammonia - 350.3: IC Anions - 300.0 ; Percent Solids os, 0nnn s.:,ir.i, , DL-Onan, Uqutdl 

T• TiJNE 
Relinquished By/Removed From Dnu:rrimc Rca:ived By/Stored In Dntetrune \Vf• W1p,1 .. 

°8b'1,0"7- 07 LaUqukl 
v.v .. ,c1 ... 1m 

Relinquished By/Removed From Dnlc/I'ime Received By/S1ored 1n Date/Time X• Dthc:r 

Relinquished By/Removed From Dnterrime Received By/S100:d 1n Dnt.e/J'imc 

LABORATORY Received By Tille Daterrlme 

SECTION 

FINA\-,SAMPLE Disposal Method Disposed By D.iemmc 

DIS~ITION 

-BHI-EEt01 1 (08/29/2005) 



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

Ft~53 
Washin_gton Closure Hau.ford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-204 !Page l or 1 

:ollcctor 
STANKOVICH, M. 

Comoanv Contact 
JOAN KESSNER 

Telcohone No. 
375-4688 

Project Coordinator 
KESSNER,JH Price Code SL 

• 
Data Turnaround 

'roicct Desi1mnlion 
100 & 300 Area Component of the RCBRA . Incremental So 

Samolin2 Location 
BORROW PIT 24 

SAFNo. 
RC-051 

Air Quality 45Days 

ce Chest No. 

,hioocd To 
CH2MHil.l.. 

POSSIDLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage . 

Field Loebook No. 
EL-1596-1 

Offslte Proocrtv No. 
A060ISI 

Preservation 

Type of Container 

Use page 3 for;0rigi110/ material to Corval/i.rfor MIS preparatio11 a11d 
aliqt1oti11g, page I for radioa11aly1ical frac1io11s to Ebuli11e, & page 2 
for cliemical analytical fractions to Lion ville. 

No. of Container(s) 

Volume 

.. 

SAMPLE ANALYSIS 

None 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

Secimn(I) in Soll Pion, 
Spcci~~ , To,lci<y 

lNUUctiori.s. ASTMEl963: 
SoilN,,,,.1ode 

Toxicity 
AS1ME2172 

Method of Shinmcnt 
GROUND TRANSPORT 

Bill of Ladine/Air Dill No. 
SEEOSPC 

____ s_a_m_p_1c_N_o. ___ + ___ M_a_lri_·_,:_• __ --+ __ s_a_m_p~Je __ D~at~e-~+--S-am_p_1_c __ T_im=-e-i-::-= "!;'l<1t~;.-ro~ f~t:]h.'1i ~ : 
.c=;-2.~-0, 153 3 I I J11K16 SOIL 

CHAIN OF POSSESSION · Sign/Print.Names , SPECIAL INSTRUCTIONS-·· - ·· ··· · · · ··· · -· -· ........ · -ir-
0
,-u ... is:.:.h,;:ccdd:.:. BB::..:.,v,/..:~~:.:c :...:.v.:ed..:_:.:F,:.:o:.:m:.::.;:.::.:.,;_ __ D_a_tc/T_l_m_c'S-~-~-,..<-~-c-·.:.,c.!d:.._ e.:..,-,s-1-orc..,_d_;,_ln--

1
,-,-----0-,-,.-rr-;---~ s;-.-.r. 3~-c-<X=i. These nwks indicalc th:n unlc.1s lined out, annlytcs to be included will\ Sirontium-89.90 •• To1al Sr 

.,,,/ I) . , , .,,.,- · n-. <"l / .,- r I Ji. , /. ~~ r, l-7_..,, • , 09 :S&- aMlysis fraclion. J...Q'~ 1 A..afU~&-JA, tAI 111,_J. l,J?j 0' IY"l~ll• OL--~._,,,:::'.,_;_~~t..'.:l -....._J111dJ.,i::'.'~ -<:l~t.l(4..·-~~~~-~:!___!vrr~:;a~J{!].'l-1:.H-f.1.:.I LL~'----l "- These m.vla indicate thot this is a non-analysis used to properly fonnat COC form. 
tclinqu~ed By/Removed F,~m 1,- f D:uc/Timc Receiw,d ey/s1ored Jn Dntcfrime Contact Joan Kessner for any questions. 

lelinquishcd .8y/Rcniovcd fron1 Date/Tin1e Received By/S1ored In Dnte/Time 
(I) P:irticlc Size (Dry Sieve)• D422: Moisture Contcnl • D2216; TQ(;. 9060: pH (Soil) • 9045; 
Nitrogen by KjeM:ihl. 351.2; Ammonia• 350.3; IC Anions· 300.0: Percent Solids 

telinqnished By/Removed Froni 

tclinquished By/Removed Fron, 

lelinquished By/Removed From 

LABORATORY 
SECTION 

FINAL~AMPLE 
OISP~'ITION 

Rece ived By 

Disposnl Method 

8HJ-EE•b11 (08/29/2005) 

D:ncrn,nc 

Dardl"imc 

D11te/Tin1e 

Received By/Stored In 

Received .8y/Storcd In 

Received By/S1orcd In 

Date/Time 

D~te/Jime 
,r 

D~te/Time 

Tille 01111:/firnc 

Disposed By D~lc/Time 

-i.- I 

Miitnx• ·-·· 

s.s ... d 
$E=Snlunr111 
S()2$,.•111 
s1-s1u.1,c 
\V • \\':.:~ 

0-0,1 
A• Atr 

DS• On,in S,il~ 
Ol>Or.lrn L111u.1lt 
T•Tit,vc 

\Yhi:\\'j~ 

t.-i..,..~ 
V• Yc,cf~l.-t 
X•Olllc-r 



- ..... --· \='t8S9. 
Washington.Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-264 jPage l of l 

Collector Comnanv Contact Tcleohonc No. Pro.lect Coordinator 
STANKOVICH, M. JOAN KESSNER 375-4688 l<ESSNER, JH Price Code SL Data Turnaround 

lProiect Dcshmation Samoline Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Alea Component of the RCBRA - Incremental So VERNITA UPRIVER ON SOlITH SIDE RC-051 

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

Shiooed To Off'slteProoerty No. Bill of Ladioe/Air Bill No. 
I 

CH2MHILL A060151 SEEOSPC 
POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/of Storage 

Use poge 3 for original material to Corvallis for MIS preparario11 and No. of Container(s) 
I I 

oliq11oti11g, page 1 for radioanalylica/ fractio11s to Eberline, & page 2 1000g 4000g 
for chemical a11alytica/jrac1io11s lo Lion ville. Volume 

See i1crn (I) in Soil Pl:int 
SpcciaJ Toxicity 

SAMPLE ANALYSIS 
lnstrUi:t'°ns. ASTM!il963: 

Soll Nematode 
Toxjcdy 

ASTM E21TI 

Sample No. Matril( • Sample Dale Sample Time. ,~l_~ ~~~ ~~ ~ 
... . --~4~ !li~1~~1i ~"-""'.i"i'x~ ~~i~i ~~~~:Mi ~ ,:. ~ -~ - "~ 

. ~. --~'ill!> ' ~":~~4:"~ ~ .... , - ~ .... .. . . 
J11K79 SOIL 5,--?,C>-OC... \'-\.~ I I -~ 

. 
-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Manilt + 

1'7tJ:t~it.:l9-1VVJo D01e/Time IY ~ _) Received By/Siored In ,f . Da~e/Tirnc S' .:;c,-q. These mo.rks indicn1e !hot unless lined ou~ onaiytes 10 be included wid, Slfontium-89,90 •• To1al Sr 
S•snt1 

s- SD -o (.c ,()- ~ - ,. I, .. U .• onalysi.1 Cnlc;lion. SE=Scdlnlffll 
l'~t:\"2..M \+ILL- ILl!'-f"J •- These marb·indicn1e lhnr !his is a oon-aoaly,is used 10 properly format COC form. SO--..sol<I 

Rcti ished By/Removed ~rom ~ / Dntc/Time Received a@srored In Date/fimc Conlacl Joan Ke.uncr for nny questions. SlirSludtc 
w.w.,c,. 

(I) Particle Siu: (Dry Sieve)· D422; Moisture Coo1ent - 02216; TOC - 9060; pH (Soil)· 9045; 0-Cil 

Dale/Time !Received By/Stored In Dale/Time A•1'1r Relioquishcd By/Removed From Ni1rogcn by Kjeldahl. 351.2: Ammoafa - 350.3; IC Anions - 300.0; Pen:ent Solids OS•DNm Sdld, 
Ol.aOn11nl.Jq\lldJ 
T•Tiuut. 

Relinquished B yiRell]oved From D>1c/Time Received By/St!)rcd In Dote/Time WiaWJpc 

?:b-tl.<)7 -cA LaUquld 
V•Vr1,'dAtion 

Relinquished By/Removed From Daie/Time Received By/Stored In Date/Time X• Olhct 

Relinquished Dy/Removed From Date/Time Received By/Stored In D01e/fime 

LADORA TORY Received By Title Da1effimc 

SECTION 

FINAµAMPLE Disposal Method Disposed By Da1crrimc 

DISffiSITION 
\J 

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



\:"1~1/)~ 
Washin_gton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 I Page l of l 

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

Prolect Desienation Samo~ Location SAFNo. Air Quality • -45 Days 
I 00 & 300 Area Component of the RCBRA - lncremeotal So BORROWPIT9 RC-051 

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

Shiooed To OfTsite Prooertv No. Bill of Lad.ill2f Air BiU No. 
CH2MHil.L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 for original mare rial ru Corvallis far MIS preparo1io11 and No. of Containcr(s) 
I 1 

aliq11oti11g, page 1 for radioanalytical fractio1,s to Eberline, & page 2 
Volume 

1000g 4000g 
for ch,:mical analyticalfrac1io11s to Lion ville. 

Sec item (I) in Soil Plont 
Spcrul Toxicity 

SAMPLE ANALYSIS 
lmuucdoru. ASTMEl963; 

Soil Nemuode 
To.;.hy 

AS"IME2172 

- '·:;;~ ~ ~it ~~ ~~ ~ £ }-~~ Sample No. Matrix• Sample Date Sample Time . ... -~ J . 
·' 

J11JYB SOIL 5-31t>--d~ / 7 2-,,(t I I -'-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R't}{".,,_~il,;l~ Dawfime /7 ~~ Received By/Scored In 

I 

j Da1e/Iimc S"-:3'~ ·Cj,, ' These marks indicate Chat Unleu lined OU(, anal)'(es to be included with Slrontiwn-89,90 •• Tola! Sr s-s.u 
,<_(),?,;,,_ ,, ,I A C.J·l'Z."1. l+i" /f/lOO 

an.:ity,ls liuction. SE-Sediment C1.. · r //(YW) !5' -~,o v 
A_ These marlcs indicate Chat this is a non-aoalysl5 used to properly formal COC form. So.sdld 

RcUnq~hed By/Removed Fr;;m IJ#' Date/Time Received ii,tstored In Date/fime Contact Joan Kc.Jsner !or any questions, Sl=S1ud1c 
w .. w .. cr 

(I) Particle Size (Dry Sieve)- D422; Moist= Content· D2216; TOC • 9060; pH (Soil)· 9045; O.Oit 
Date/Time Date/Time A•Alr Relinquished By/Removed From Received By/Stored In Nitrogen by Kjcldahl - 351.2; Ammonia - 350.3; IC Anions - 300.0; Percent Solids OS• Orum SclhU 

DL,,DNm _Uq,,I"" 
T•Tlnllll!. 

Relinquished By/Removed From Date/Time Received By/Stored In Dalelfime 'tktbo7- ID . Wl• Wlpc 
L,,Uquld 
V• V,fcUIICll 

Relinquished By/Removed From Da1e/Time Received By/Stored In Dawfime ,c,,o,J,cr 

ReUnquishcd By/Removed From DM.e/Time ~eceived By/Stored In Da1e/T",-

LABORATORY Re,:eived By Tille Date/rime 

SECTION 

FIN~SAMPLE Dispos.i Method Disposed By Da1e/Timo 

DIS SITION 

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



Washineton Closure Hanford 
lcollcctor 

STANKOVICH, M. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 !Pase 1 or 1 
Comoanv Contact 

JOAN KESSNER 
Tcleohonc No. 

375-4688 
Project Coordinator 
KESSNER,JH Price Code SL 

Air Quality O 

Data Turnaround 

Proiccl Dcsitmation 
I 00 & 300 Arca Component or the RCORA - Incremental So 

Samollne Location 
300-44/618-4 

SAFNo. 
RC-051 

45 Days 

Ice Chest No. 

Shioocd To 
CH2MHI.LL 

POSSII3LE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling ancVor Storage 

Field Loebook No. 
EL-1596-1 

Offsitc Prooertv No. 
A060!51 

Preservation 

Type of Container 

U.TI! page 3 for original material 10 Con•alli.r for MIS preparatio11 a11d 
afiqua1i11g, page J for radioa11aly1ica{fra/'lim1.1· to Eberline, & page 2 
fol'<·hemica/ a11al_v1icalfrac1i<ms /0 Um11•illt!. 

No, of Container(s) 

Volume 

SAMPLE ANALYSIS 

Snmple No. Matrix• Sample Date 

J11JX0 SOIL '-~-~ 

None 

GIP 

1 

1000g 

I COA 
BESRAS6520 

Nlllll' 

PIG 

I 

4000g 

See i1em{I) in Soil Pion• 
Spc<iol To~i1.;,y 

Jnurui:ti('lns. ASTM £1963: 
Soil Ncn.:tlL'de 

ToJ1:ieity 
ASTM E217l 

I I 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill of Ladine/ Air 13ill No, 
SEEOSPC 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS 
Relinquished By/Rr=v•"'""'"m - Daleffime / 3.3:::) Received By.£Stored Jn D•te/Timc (J ·':,.-·O(,., These marks indicate that unleu lined 0111, anolytes to be included with Sironlium-89,90 - Toral S_r 
~~r ,,. A //2: --1'1 ~ 7 ~i"l __ 

1
(//1 ... /1 I 1 / , ....., • 1 J nnn\ysis fraction. . 

~/ I A /J // /Z/_,I'_'/ II-' N 1/J,-. ,,. __ ...:::_ -r h/ ,,, ' · · ~u 'b,, /n,Y,1 / ~/ r 'l/2Jt1rr~U Jd .'I.· "- These marks indicnte tl1'1t lhi• ii• non-onalyslJ used to properly rom~,t COC fonn. 

Relinquilcd By/Removed r-rom V __,. U cl..tcrfime Rcceiv,ed By/Stored In Date/Time Cont•ct Joan Kessner for any qucs1ioru. 

Relinquished By/Removed From 

Relinquished Dy/Removed From 

Relinquished By/Rc,noved From 

Relinquished By/Remov,ed From 

LAI30MTORY Received Dy 
SECTION 

F~ SAMPLE Dlspo"'I Method 
D~OSITION 

BHl-iE-011 (0812912005) 

D•le!Timc Received By/Sicnd In 

Dale/Time Received By/Stored In 

D:ucffimc Received By/Stored In 

Dote/fin'C Received By/Stored In 

D•te/Timc 

D•tcffime 

Dote/Time 

Dntcrrimc 

Ti~e 

(I) Particle Size (Dry Sieve) - D422; Moisture Content - D2216; TOC • 9060; pH (Soil)• 9045; 
Niuogcn by Kjeldahl - 351 .2: Ammonin - 350.3; IC Anion1 • 300.0; Percent Solids 

1,&1(:,c,7 - l ( 

Dntc/Time 

Disposed By O.stc/Timc 

Matrix+ 

bSuO 

SOduUd 
SlsS1uJcc 
W s W.11C"f 

- - I 

A•Air 
OS•Dn,tmSolkb 
Ot..-Orvn1 U\,f"1J_, 
T:aTluuc 
\\'h1\Vii,r 
Lcl.JquiJ 
V•Ve,ct.alkl°I 
XaO.licr 



Table 2: Bluegrass Chronic Test Results for Washington Closure Hanford 

E, stalistlcally significant difference from lab control by use of Equal Variance t Two-Sample Test 

ns Indicates a non stallsticaHy significant result; ~. indicates slalistically significant al alpha (p) = 0.05; - , Indicates no statistical lest performed. 

Average Average 
Bluegrass Signlflcantly Significantly Significantly Above Significantly Above Signirlcanlty 

Lab 10: 
14 day different Bluegrass different Bluegrass diNerent Ground different Ground different Average Root 

Sample Number: Germination compared lo Average compared to Average Root comparled to Shoot Mass compared to Shoo! Mass compared lo Mass 
Endpoint Lab Control? Siem Height Lab Control? Length Lab Control? (Wei) Lab Control? ID<vl Lab Control? (Wet) 

1%l lmml tmm\ lmnl 
, __ , ,_ , 

Tests iniliated 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 Es 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 Es 71.2 ns 47.7 Es 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 Es 51 .2 Es 14.4 Es 1.75 Es 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 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 

Average Average 
Significantly Significantly Total Mass Significantty Total Mass Slgniftcantly 

different Average Root different (Shoots+ different (Shoots+ dilferenl 
compared to Mass compared to Roots) compared lo Roots) compared to 
Lab Control? (D,y) lab Contro4? (Wei) Lab Control? ID<vl Lab Conlrot? 

lmal ,_, ,_ , 

-- 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 

E s 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 E s 31.4 Es 3.42 Es 
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INTRODUCTION 

CH2M IIlIL conducted acute screening bioassay tests using the nematode (Caenorhabditis 
elegans) on soil samples provided by the ELR Consulting for the Washington Closure 
Hanford project, Richland, Washington. The tests were conducted from June 22 through 23, 
2006. 

METHODS AND MATERIALS 

TEST METHODS 

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

TEST ORGANISMS 

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

CONTROL SOIL 

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

HYDRATION WATER 

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

TEST CONCENTRATIONS 

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

SAMPLE COLLECTION 

The soil samples were collected from May 23 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. 
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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 

JllK22 05/23/2006 600-23 BN1608-01 F1827 

Jllffi7 05/29/2006 UPPER RlP ARIAN #11 BN1608-02 F1852 

Jl1K16 05/29/2006 BORROW PIT 24 BN1608-03 F1853 

JUK79 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 soil was added to each test chamber. The soils were then hydrated to 40 
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were 
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to 
provide for pH measurements. All test chambers were allowed to equilibrate at test 
conditions for seven days prior to test initiation. 
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TEST INITIATION 

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

TEST TERMINATION 

Tests were terminated after 24 hours. The contents of the test chambers were added to a 
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to 
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to 
concentrate the soil and the supernatant transferred to a 15 cm petri dish and aUowed 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 ACCEYfABILITY CRITERIA 

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

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

• The controls must achieve a minimum 90 percent survival. 

MONITORING OF BIOASSAYS 

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

DATA ANALYSIS 

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

ACUTE RESULTS 

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 
J11K22 90.0 93.3 
JI1JH7 26.7 a 90.0 
JllK16 86.7 96.7 
J11K79 90.0 96.7 
J11JY8 93.3 100 
JllJXO 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, JllK16, J11K79, J11JY8, and JllJX0 samples when compared to the control. 

The nematode results indicated a statistically significant reduction in survival in the J11JH7 
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 LC50 value and control chart limits are listed in Table 3. 

Table3 
Chronic Reference Toxicant Tests (ug/L) 

Species (test) LC~n Control Chart Limits 
Caenorhabditis elegans (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 following signature: 

--~ 
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APPENDIX A 
RAW DATA SHEETS 
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ClfM Hf fl TOXICITY TEST ORGANISM AND WATER QUALITY DATA 

Client _________ E_L_R_-_W_a_s_hin_· _.,gt.._o_n_C_lo_s_ur_e_H_an_ti_o_rd________ Test Initiation: Date (o- 2."2. -0 (0 

Contact _______ .:...;,;.c....;;.c..;..;.;..~....;;..;...;.i.;.;.;.;.,_ ______ ....;;.T_ec;,;;hni;;....:,,·c"-ian..l,..,;j""'---'-\'.Db,'(\50:n 1 /Y).,+ 
Test Species/ID Caenorhabditis elegans I Nern Q \ (a _ 

I 
Samule Information Test ID# 

Total Residual Ammonia Hardness Alkalinity Species Nern O\c,,, 
Sample ID Field Collected Chlorine (mg/1) NH3-N mg/1 as mg/1 as Information Acute 

Number ID Time 
JU /U mg/1 CaC03 CaCO3 Date RDceM:d /Dcchlor. Organism Age at 4 davs 

BN1608--01 JllK22 $",t3_.,c. - - I - - - Initiation - -
BN1608--02 Jl1JH7 lf-,?i, o(. - - I - - - - Test Container Size 15 mm petri 

BN1608--03 Jl1Kl6 s-21-.,c. - - I - - - - Test Volume 2.33 g dry wt. 

BN1608--04 · JllK79 [5. .3-~-"'- - - I - - - - Feeding: T:we none 

BN1608--05 Jl1JY8 .r:~-<>G:, - - I - - - - Amount -
~ {""8-ct,, J'11 J:><C> '7,S•c.71:, - - I - - - - Aeration: Began none 

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

I Acclimation Period 4 days 

I Test Location #7 

I Organism Source In-house 

I Size (mm) -
I Loading Rate -

Test Termination: Date ~ 6-2.3-0C:, 

ID# 

-
-

I 

I 

ID# 

-
-

ID# 

-
-

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 CaCO3 

Milli-Q eouivalent Water NA 0 0 NA 

Water Quality Meters Used/ID# 

.!.. Disso! ved Oxygen #2 ·pH #3 Conductivity #2 



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

Client __ E ___ L ___ R ___ -_w_as __ h_in...,gt""'o __ n __ C--lo"'""s"""ur'""'e .... H __ a=n"'-'fo"'"rd ___ _ 

Sample Description ----=sea.ae .... b""'el=o"""w __ _ 

Test Specii Caenorhabditis elegans ID#: Nern Ql b 

Lab ID Soil pH Soil % Moisture 
Ohr 24hr Ohr .• 

Lab Control 7. 1..J 

BN1608-0l g .o 
BN1608-02 

. 0 7, 

BN1608-03 7.2 

BN1608-04 7, I 

BN1608-05 {,7 

BNI608-06 7,q 

Chamber 
Lab ID Field ID Replicate # 

Lab Control Silica Sand A 9 

Lab Control Silica Sand B 11 

Lab Control Silica Sand C 21 

BNl608-01 JIIK22 A 12 

BN1608-01 JI 1K22 B 14 

BNl608-0l Jl!K22 C 13 
BNl608-02 Jl!JH7 A 2 

BN1608-02 Jl!JH7 B 5 
BN1608-02 JI IJH7 C 10 

I BN1608-03 JI 1Kl6 A 6 
I-' 
oBN1608-03 Jl 1Kl6 B 20 
I BN1608-03 Jl1Kl6 C 4 

Tech. 

Time 

o Hrs N--S 
OHrs 0130 

Soil Temperature (°C) 
Ohr 24hr · 

.-20.~ 

2.o.3 
2..0.3 
zo.3 
20. 3 
Z0.'3 
?n.3 

Lab ID Field ID 

BN1608-04 JIIK79 

BN1608-04 J11K79 

BN1608-04 JI 1K79 

BN1608-05 JllJY8 

BN1608-05 JllJY8 

BN1608-05 JI lJYB 

BN1608-06 JIIJXO 

BN1608-06 JI IJXO 

BN1608-06 JI lJXO 

24 Hrs t{r:r/8M 
24 Hrs 1005°" 

Comments: 

Beginning, Date to -2 2 - O <.i, 
Ending, Date ( o -2 ~ - 0 {,g 

Time 0'13C 
Time \bOS: 

Each test chamber has 2.33 2 drv wt. soil+ 0.93 ml Milli-0 water (40% of drv wt.). 
. 

Samples hydrated 7 days prior to test initiation. 

All test soils were dried during sampling process. 

Chamber Chamber 
Replicate # Lab ID Field ID Replicate # 

A 7 

B 15 

C 18 

A 8 

B 1 

C 19 

A 3 

B 17 

C 16 



CHMH/Ll NEMATODE TOXICITY TEST SURVJV AL DATA 

Client -----"'E"""L"'"'R'----W_a_shi_·n_,_gt._o_n_a_o_su_re_H_a_nfi_o_rd ______ _ 
Sample Description 

Test Species: · 

Test Initiation: 

Start 
Chamber Count 

Number 0 

1 10 

2 10 

3 10 

4 10 

5 10 

6 10 

7 10 

8 10 

9 10 

10 10 

11 10 

12 10 

13 10 

14 10 

15 10 

Lab ID#: BN1608 

Caenorhabditis elegans ID#: Nern O J l,o 

Tech: Tech: _ _..N .... '5' ___ Time: 093 D 

# alive total# 
found found 

24hr 24hr Comments: 

lO \0 

'-\ '1 
() 
, · -) 8 
~ Cf 
0 9 
'1 ln 
9 <0 

9 (0 

q q 
y ~ 
IO ID 
°I 4 
°t (D 

°1 q 
10 lo 

Beginning, Date {Q - 2.2.-- 0 C:, 
Ending, Date (o -23'--0 \a 

Time 

Time 

Test Termination: Tech: Tech: ~:J / ~ t:\ 
( 

Start #alive · total# 
Chamber Count found found 

Number 0 24hr 24hr Comments: 

16 IO 7 &f9..r 

17 IO q 9' 
18 10 z3 9 
19 10 q l~ 
20 10 C, 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 
!DOS:: 

Time: \bOS-
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 10-8795-57 42 Test Type: 

Start Date: 22 Jun-06 09:30 AM Protocol: 

Ending Date: 23 Jun-0610:05 AM DilWater: 

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 

Cone-% Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.90000 

% Survival Detail 

Cone-% control Type Rep 1 Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.90000 0.90000 

000-092-101-1 

Nematode Survival 

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™ v1.1.2revl 

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 'r Approval:. __ -_1_2 -



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 
% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-¾ Statistic Critical 

Dilution Water 100 1 2.13185 

A.NOVA Table 

Source Sum of Squares Mean Square DF 

Between 0.0044266 0.004427 1 

Error 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: 

Date Analyzed 

Page 1 of 1 

06 Jul-06 9:21 AM 

00-4863-0778/BN160801 ce 

CH2M HIii I 
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 

Decision(0.01) 

Unequal Variances 

Normal Distribution 

Data Summary Orlglnal Data Transformed Data 

Cone-¾ 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 

1.0-, 

I 0.15 

0.9' • 
- - - - - - Reject NuU 

0.10- • 0.8 

i 0.7 "0 .!! 

"'E 0.6 if 0.05-:I s~ u, 

'I- 0.5 V 

o.+ 0.00 
___________ ,.._ ------•--- ----· 

I 

0.3 I 
I 

o.2' --0.05 I • • I 

0.1 
I 
I 
I 

0.0 --0.1 
0 100 · 1.5 · 1.0 --0.5 0.0 0.5 1.0 1.5 

Conc-0/o Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst: ~ 
-13-
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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 05-0188-0410 Test Type: 

Start Date: 22 Jun-06 09:30 AM Protocol: 

Ending Date: 23 Jun-06 10:05 AM DilWater: 

Setup Date: 22 Jun-06 09:30 AM Brine: 

Sample No: 08-0789-2916 Code: 

Sample Date: 29 May-06 11:59 AM Materlal: 

Receive Date: Source: 

Sample Age: 23d 21h Station: 

Comments: J11JH7 

Comparison Summary 

Analysis Endpoint NOEL 

01-7979-3543 % Survival < 100 

% Survival Summary 

Cone-¾ Control Type Reps Mean 

0 Dilution Water 3 0.90000 

100 3 0.26667 

¾ Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Dilutlon Water 0.90000 0.90000 

100 0.40000 0.00000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

81608-02 

Soil 

Hanford 

LOEL ChV 

100 NIA 

Minimum Maximum SE 
0.90000 0.90000 0.00000 

0.00000 0.40000 0.13333 

Rep3 
0.90000 

0.40000 

CETIS™ v1.1.2revl 

Report Date: 

Page 1 of 1 
06 Jul-06 9:23 AM 

16-8815-8369/BN160802ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 
34.51% Equal Variance t Two-Sample 

SD CV 
0.00000 0.00% 

0.23094 86.60°,4 

Analyst: ~ Approval :. __ _ 
-14-



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 (Correcled) 

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Water 100 4.21897 2.13185 

ANOVATable 

Source Sum of Squares Mean Square OF 

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-Wilk W 0.81374 

Sample Link Control Unk 

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 or 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 

1.()-: 0.2- I 
I • • 

0.9-: • I 
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0.8 I 
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l 0.7 Jt 
I 
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0.0 

Jl 0.6-' 
Ri>Ject Null ~! "I- 0.5 -0.1 

0.4-: 

0.3 
-0.2-

0.2 
-0.3 

0.1 • I 
I 

o.o -0. 
0 100 ·1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 

Cone-% R.anklts 

000-092-101-1 CETIS ™ v1 .1.2revl Analyst: b-- -15-
Approval: _ _ _ 



CETIS Test Summary 
I Nematode 24 hou·r Acute test 

Test No: 06-1667-1252 Test Type: 

Start Date: 22 Jun-06 09:30 AM Protocol: 

Ending Date: 23 Jun-0610:05 AM Dil Water: 

Setup Date: 22 Jun-06 09:30 AM Brine: 

Sample No: 04-5386--9841 Code: 

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

Receive Date: Source: 

Sample Age: 23d 17h Station: 

Comments: J11K16 

Comparison Summary 

Analysis Endpoint NOEL 

09-7801-2923 % Survival 100 

% Survival Summary 

Cone-% Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.86667 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Waler 0.90000 1.00000 

100 0.90000 0.90000 

O0M92-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

8160~3 

Soil 

Hanford 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.80000 0.90000 0.03333 

Rep3 
0.90000 

0.80000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:24 AM 

13-6231-8018/BN 1608D3ce Test Link: 

CH2M HIii I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

10.75% Equal Variance t Two-Sample 

SD CV 

0.05774 6.19% 

0.05774 6.66% 

Analyst: {9--
-16-

Approval:. __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Water 100 1.41085 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

Between 0.0154907 0.015491 1 

Error 0.0311294 0.007782 4 

Total 0.04662009 0.0232730 5 

ANOVA Assumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.31908 

Distribution Shapiro-Wilk W 0.90857 

Samplellnk Control Link 

13-6231-8018 13-6231-S018 

Zeta NOEL LOEL 

100 >100 

P-Value MSD 

0.1156 0.15356 

F Statistic P-Value 

1.99 0.23112 

Critical P-Value 

199.00000 0.86241 

0.42702 

Comparisons: 

Report Date: 

Analysis: 

Date Analyzed 

Page 1 of 1 

06 Jul-06 9:24 AM 

09-7801-2923/BN160803ce 

CH2M Hill I 
Version 

06 Jul-06 9:24 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 10.75% 

Decision(0.05) 

Non-Significant Effect 

Declslon(0.05) 

Non-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 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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000-092-101 -1 CETIS™ v1.1.2revl Analyst: 3'-- Approval; __ _ 
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CETIS Test Summary 
I Nematode 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 Oil 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 

% Survival Summary 

Conc-0/4 Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.90000 

o/o Survival Detail 

Cone-% · Control Type Rep 1 Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.90000 1.00000 

000-092-101 -1 

Nematode Survival 

ASTM E2172--01 (2001) 

B1608-04 

Soil 

Hanford 

LOEL ChV 
> 100 N/A 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.80000 1.00000 0.05774 

Rep3 

0.90000 

0.80000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:34 AM 
09-4332-2380/BN160804ce Test Link: 

CH2MHill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Proj~ct: 

PMSD Method 

16.41% Equal Variance t Two-Sample 

SD CV 

0.05774 6.19% 

0.10000 11 .11% 

Analyst: ~ Approval: __ _ 
-18-



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control vs Cone-% Statistic Critical 

Dilution Water 100 0.45707 2.13185 

ANOVATable 

Source Sum of Squares Mean Square DF 

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-Value 

199.00000 0.55115 

0.67061 

Comparisons: · 

Report Date: 

Page 1 or 1 

06 Jul-06 9:34 AM 

Analysis: 03-2376-5 791 /BN 160804ce 

CH2M Hml 

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 

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 Dilution Water 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 

Graphics 
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Cone-% Ranklts 

000-092-101-1 CETIS™ v1 .1.2revl Analyst :b-' -19-
Approval :. _ __ _ 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 08-0419-3693 Test Type: 

Start Date: 22 Jun-06 09:30 AM Protocol: 

Ending ·Date: 23 Jun-06 10:05 AM Oil Water: 

Setup Date: 22 Jun-06 09:30 AM Brine: 

Sample No: 03-0695-5032 Code: 

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

Receive Date: Source: 

Sample Age: 22d 16h Station: 

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 

~. Survival Detail 

Cone-% Control Type Rep 1 Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.90000 1.00000 

000-092-101-1 

Nematode Suryival 

ASTM E2172-01 (2001) 

B160~5 

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 TM v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:37 AM 
10-7891-9257 /BN160805c:e Test Link: 

CH2M Hill 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: ~ Approval : __ _ 
-20-



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transfonn 

Wilcoxon Rank Sum Two-Sample C>T Rank 

Group Comparisons 

Control vs Cone-% Statistic Critical 

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 

ANOVAAssumptions 

Attribute Test Statistic 

Variances Variance Ratio F 1.00000 

Distribution Shapiro-Wilk W 0.63989 

Sample Link Control Link 

10-7691 -9257 10-7891-9257 

Zeta NOEL LOEL 

100 >100 

P-Value Ties 

0.5000 2 

F Statistic P-Value 

0.00 1.00000 

Critical P-Value 

199.00000 1.00000 

0.00135 

Comparisons: 

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 CET1Sv1 .1.2 

Toxic Units ChV PMSD 

1 NIA 11.57% 

Declsion(0.05) 

Non-Significant Effect 

Decision(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 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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CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: 08-9637-4895 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: 04-8817-1293 Code: 

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

Receive Date: Source: 

Sample Age: 16d 20h Station: 

Comments: J11JXO 

Comparison Summary 

Analysis Endpoint NOEL 

11-1170-1072 % Survival 100 

% Survival Summary 

Conc-•t. Control Type Reps Mean 

0 Dilution Water 3 0.93333 

100 3 0.80000 

% Survival Detail 

Cone-% Control Type Rep1 Rep2 

0 Dilution Water 0.90000 1.00000 

100 0.B0000 0.90000 

000-092-101-1 

Nematode Survival 

ASTM E2172-01 (2001) 

81608-06 

Soil 

Hanford 

LOEL ChV 
> 100 NIA 

Minimum Maximum SE 

0.90000 1.00000 0.03333 

0.70000 0.90000 0.05774 

Rep3 

0.90000 

0.70000 

CETIS™ v1 .1.2revl 

Report Date: 

Page 1 of 1 

06 Jul-06 9:40 AM 

08-4828-5658/BN160806ce Test Link: 

CH2M Hill I 
Duration: 25h 

Species: Caenorhabditis elegans 

Source: In-House Culture 

Client: 

Project: 

PMSD Method 

14.33% Equal Variance t Two-Sample 

SD CV 

0.05774 6.19% 

0.10000 12.50% 

Analyst:._~ __ 
-22 -

Approval : __ _ 



CETIS Analysis Detail 
I Nematode 24 hour Acute test 

Endpoint Analysis Type 

% Survival Comparison 

Method Alt H Data Transform 

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

Group Comparisons 

Control VS Cone-% Statistic Critical 

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 

08-4828-5658 08-4828-5_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: 

Date Analyzed 

Page 1 of 1 

06 Jul-06 9:40 AM 
11-1170-1072/BN160806ce 

CH2M Hill I 
Version 

06 Jul-06 9:40 AM CETISv1 .1.2 

Toxic Units ChV PMSD 

1 N/A 14.33% 

Decision(0.05) 

Non-Significant Effect 

Decislon(0.05) 

Non-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 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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APPENDIXB 
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CifMHJ/1 NEMATODE TOXIClTY TEST-SURVIVAL ·DATA 
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CH/M H / UrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA 

Client QA / QC 

Sample Description see below 

Test Specie Caenorhabditis elegans ID#: Nern O \ Cq 

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

Lab Control 5,11 NA 

!Omg/L Cu $' . Lj NA 

50mg/LCu $". 3 NA 

lOOmg/LCu s -,, NA 

250mg/L Cu L{ . i 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 

!Omg/L Cu A 25 

lOmg/LCu B 32 

10 mg/LCu C 27 

50 mg/L Cu A 24 

50 mg/LCu B 30 

50mg/LCu C 33 

IIOOmg/LCu A 34 
N 
~OOmg/LCu B 28 
1100 mg/L Cu C 22 

Tech. 

Time 

0 hr 

0Hrs N"'3' 

0Hrs \ 03o 

Temperature (°C) 

Zo.~ 
zo.3 
?O - 3> 
,z_a,3 
2-0 ~ 3 

24hr 

Lab ID Field ID 

250mg/L Cu 

250 mg/LCu 

250 mg/L Cu 

24Hrs~ 

24 Hrs -fZOJi--

Comments: 

Replicate 

A 

B 

C 

Chamber 
# 

23 

35 

31 

BegiMing, Date l, - 2 Z - O ~ 
Ending, Date (o-23- Ola 

Lab ID Field ID 

Time j.0~3D 
Time f ,Ix : 00 

Chamber 
Replicate # 



CETIS Test Summary 
I Nematode 24 hour Acute test 

Test No: . 05-3646-4451 

Start Date: 22 Jun-06 10:30 AM 

Ending Date: 23 Jun-06 12:00 PM 

Setup Date: 22 Jun-06 10:30 AM 

Sample No: 15-1457-1183 

Sample Date: 16 May-06 

Receive Date: 

Sample Age: 37d 10h 

Comments: in Kmedium 

Point Estimate Summary 

Analysis Endpoint 

09-5742-4447 % Survival 

% Survival Summary 

Conc-mg/L Control Type Reps 

0 Dilution Water 3 

10 3 

50 3 

100 3 

250 3 

% Survival Delall 

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 Survival 

Protocol: ASTM E2172-01 (2001) 

DU Water: 

Brine: 

Code: 18048-05 

Material: Copper 

Source: Reference Toxicant 

Station: 

% Effect Conc-mg/L 95¾LCL 

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: 

Test Link: 

Duration: 26h 

Page 1 of 1 

23 Jun-06 4:46 PM 

10-1664-1788/rcea016 

CH2M Hill I 
Species: Caenorhabditis elegans 

Source: In-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% 

0.05774 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*log(X}l Control Threshold 

Regression Summary 

llers Log Likelihood Mu Sigma G 
6 -50.41451 0.1 2585 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'/oLCL 

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 Reweighted Pooled Groups Het Corr 
0 Yes Yes No Yes 

Chi-Sq Critical P-Value Decision(0.05) 
30.67461 18.30704 0.00066 Significant Heterogeneity 

95%UCL t Statlstic 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(AIB) 

Cone-mg/ Control Type Count Mean Minimum Maximum SE SD A B 

0 Dilution Waler 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 

50 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 RepB Rep9 Rep 10 

0 Dilution Waler 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 8::-:::: -28-
Approval : __ _ 



Linear Regression: Page2 of 2 

CETIS Analysis Detail 
Report Date: 23 Jun-06 4:46 PM 

Analysis: 09-5742-4447/rcea016 
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Washin_glcin Closure Hanford CHAIN·OF 'CUSTODY/SAMPLE ANAi,YSIS REQUEST RC-051-210 I Page l of l 

lcollector 
STANKOVICH, M. 

IProicct Desisznalion 
100 & 300 Arca Component of the RCBRA - Incremental So 

Ice Chest No. 

Shioocd To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

ComDanv Contact 
JOAN KESSNER 

Samoliru! Location 
600-23 

Field Loebook No. 
El.r1596-l 

Offsite ProDertv No. 
A060151 

Preservation 

Type of Container 

Ust! pns e 3 for origi11nl mmcrial to CorvalliJfor MIS preparation and 
a/iq1101i11g, pagt! 1 for radioa11alyrical fracrio11s to Eberline, & page 2 
for rht!mical a11alyricalfmc1im1.r 10 Limrville. 

No. or Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix* Sample Date 

J11K22 SOIL S -2.3-0¥' l<aoo 

Teleohone No. 
375-4<\88 

None 

GIP 

1 

1000g 

I COA 
BESRAS6S20 

No"" 

PIG 

1 

4000g 

Sec Uem (I ) in SoilPl:int 
Spcci,1 Toxicity 

Jrutructicns. ASTMJ?:1963; 
So~ Nano<od• 

ToU:i1y 
ASTMJ?:2172 

I 

Pro.iect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Price Code 8L 

Air Quality 0 

Method of Shiomenl 
GROUND TRANSPORT 

Bill ofLadine/Air Bill No. 
SEEOSPC 

Data Turnaround 

45 Days 

Matrix• CHAIN OF POSSESSION //40' ,S Sign/Print Names SPECIAL INSTRUCTIONS 
1---i7-~:.::;.:.::;.:..[:...:..~-:...:..:.:..::.=.::........:. __ D_•_te/T...L.,.~-=~8"-....:.~2--,-~~-:-"-~~-y-/S-1-or_e_d_ln _______ o~·•- te_fT_i_mc......,l:.--,-_-2.-c--' t-:-_--1,,-y • These nwks indicate tlut unless lined ou1, analytcs to be included with Strontium-89.90 •· To1al Sr 
Reli ' d0,,By _rd~,.Fr .. ~ J · T ~ ~-Z _,-_ 9-, , I /J. _/ :analysis (rac1ion. 

I /.J ll h'l.... S--z-'> ,<;O '• 
1 

l"'l.i'? '-11 J.J/I I 1-Z : ~ i A_ These marks indieoic that this isa non-analysis uied to properly format COC fonn. 

scs.,;1 
SE.a~f;Jilncru 

Sa-5olkt 
f I D~1c/Tinic Received ~/Stored In Dote/Time Contact Joan KCJSDCt for nny questions. Relinquishld By/Removed From SlcS!udJc 

W s WM« 

O:IOil 

o ~,emme Date/Time A,,,Ait 

- I 

Relinquished By/Removed From Received By/S1ored In 
(I) Partlcle S ize (Dry Sieve)- 0422; Moiiture Conteni • 02216; TOC • 9060; pH (Soil) - 9045; 
Nitrogen by Kjeldahl - 35 1.2; Ammonia - 350.3: IC Anions - 300.0; Percent Solids DS•Dnim Salhb 

Re linquished By/Removed l'rom 

Relinquished 13y/Re1110ved From 

Relinquished lly/Rcmovcd From 

LABORATORY 
SECTION 

FINA'f.- SAMPLE 
DI~SITION 

Received By 

Di,posal Method 

BHI- EJ=-01 1 (08/29/2005) 

DntefTimc Received By/Stored In 

Da1efTin,e Received By/S1orcd In 

DOlefTimo Received By/Stored In 

Dl..--Oruml.ictUldl 

Daic/Time 
Tll"tiJJuc 
Wl• Wipe 
1,,,1..lqui~ 
VaVt~d.111k,rw 

Da1e/Time X•Ol.ha 

Date/Time 

Ti lle Dnte/Timc 

Disposed By DatcfTimo 

I 

I 

I 

I 

I 

I 

J 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-98 !Page ! of 1 

Collector Comoanv Contaet Teleohone No. Project Coordinator BL Data Turnaround STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Proicct Desienation Sam»liJll! Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Arca Component of the RCBRA - Incremental So UPPER RIPARIAN #I I RC-OSI 

Ice Chest No. Field Loebook No. I COA Method of Shi.omcnt 
EL-1596 BESRAS6S20 GROUND TRANSPORT 

Shiooed To Offsite Prooertv No. Bill of Ladin2/Air Bill No. 
CH2MHlLL 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 orig/11al material to CorvalUs for M/5 preparation and No. of Container(s) 
aliq1101ing, page l for rodioa11a/y1icalfractio11S to Eberline, &page 2 1000g 4000g 
for chemical analytical frac1io11s to Lioriville. Volume 

Sceilcm(l) in SoilPl:uu 
Spcciol Toxicity 

SAMPLE ANALYSIS 
Ins1ructioo.s. ASTM Et96); 

SoiJNc1mtotlc 
Toxicity 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time ~iltl~~t.i ~~_f~~~~ f~l$~ r~~\1.~ iKt#t~t~J. ~~~::'.rJ?:{?: ~~~;}~~~~& :~ii~}t~JR~ ~(~j,1{f.i?~ i~<J;~(;t~f; 
J11JH7 SOIL "'5 - '2.A-c.Xt: \ \sq \ I -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

~}t::"1~';:i~ A".1lv7 D~lc/Tim: 6 ~ ) 0 Received By/Stored ill Date/lime ~~-(Jf.,, These mirks indicate lhat unless lined Oil!, an:i.iytcs to be included wilh Sirontium-89,90 -· Total Sr 
S.SiJil 

_,:;;-:i,o O&-> J.il/µd- /I.. /J. - . n _J/-,,u .a,, , c,t:/ ! CM 
a.nalysis fraction . 5E:Sc:1Junm1 
~- These m.irlcs indicate lhat lhb iJ a non-analysis used to properly fom131 COC romi. So-solld 

Relinq(,;shcd By/Rcmov~Fr.;;;I/ I Date/Time 1Reeeivcd13y/Stored ill Date/Time Contact Joan Kessner (0< any questions. .S I.SludJe 
: W•WflA.rr 

( I) Panicle Siu (Dry Sieve)• D422; Moisture Content - D2216; roe -9060; pH (Soil)• 9045 ; O«Oi1 

DowTime Date/Time A• Alr Relinquished By/Removed From Received By/Stored In Nitrogen by Kjeld:lhl- 351.2; Ammonia - 350.3; IC Aruons - 300.0; Percent Solids OS=Orum S,;,fill& 

I DL-Drwn Uqutcb 

Dau,/Timc Date/Time 
T• Tinur 

Relinquished Dy/Removed From Received By/StOtCd ill Wl~Wipe .•·· 
t.-1.Jq,,od 

'5},/ I f::pS ~ o ~ YsY~fda.1ICl'I 

Re~nquishcd By/Removed From D:llt!/Time Received By/Stored In Da~trime X,d)thct 

Relinquished By/Removed From Dote/Time Received By/Stored ill Date/rime 

LA.BORA TORY Received By Title Doterrime 

SECTION 

FIN~SAMPLE Dispos31 Method Disposed By Datetrime 

DIS SITION 

8Hl· Ef-o11 {QS/29/2005) 

~ ---- --- - - - - - - - - - - - - - - - -- - -



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0Si-204 IP«gc l of ! 
:ollector 

STANKOVICH, M. 
Company Contact 

JOAN KESSNER 
Telephone No. 

375-4688 
Project Coordinator 
KESSNER,JH Price Code SL 

Air Quality O 

Data Turnaround 

•roicct Dcsil!llation 
100 & 300 Area Component of the RCBRA - Incremental So 

Samolin2 Location 
BORROW PIT 24 

SAFNo. 
RC-051 

45Days 

ce Chest No. 

ihioocdTo 
CH2MHil.L 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Field Lo2book No. 
EL-1596-1 

Offsite Prooertv No. 
AOCi0!51 

Preservation 

Type or Container 

Use page 3 for;orlginol material to Corvalli.t for MIS preparation and 
aliq11oti11g. page 1 for radioa11aly1ical fractions to Eberline, & page 2 
for chemical a11alyticalfracrio11s to Uo11ville. 

No. of Container(s) 

Volume 

-

SAMPLE ANALYSIS 

Sample No. Matrix• 

J11 K16 SOIL 

None: 

GIP 

I 

1000g 

I COA 
BESRAS6520 

None 

PIG 

I 

4000g 

See item (I) ln Soil PIiiot 
Specl'!L. Toxicily 

INlNCtioiii.. ASTMEl963; 
Soil Nen,.1tode 

Toxicicy 
ASTME2172 

Method of Shiomcnt 
GROUND TRANSPORT 

Bill of Ladine:/Air Bill No. 
SEEOSPC 

Sign/Print Names ' · -SPECIAL INSTRUCTIONS .. •·- ... _ · -· ·-------•--
-RT7}--,u-i ... sl_,e_d_Il_,Y~-,/R-?te--·•-ed-.-Fr_o_m _____ o,....,-,t-crn=,,-11c-=5=---3c>-,....<:.-,-r.:(t,<:--,c-·v-e"'d.-:B-y-,s-,0-n:-d-In--/,,-,-----::D-n-,e-:/Ti~,-:mc-!:'=--,9r~.'..'c-c.,-oi;=1 • These m:tr~s Indicate th>t unless lined ool nn~lytcs to be included wilh Strontiu,n-89.90 -- Total Sr 

CHAIN OF POSSESSION 

,/, IA A ,,,-: C, <) / ,- I/ /J, '/1 _; CJ_./7_ MA f:!Cf •..>o analysisfraccion. 
L~'.ft2_ l/'t..~.,.aY,1 '.P..'J!J.~_/tl4_J(.1)~IV"IQ:'.l,·&.,. o __ ~::_-~~r..._:---.~..U' Ill_~ v, .,.~-~.,.~-~-..£:.~~~,.,~B:: _ _btt._1· ;;,J(!]' <_l.J.Jii./flL-f:.._-1 A- TI.:sc mi\rks indic21e lhnt U1is is a no11-anolysis used 10 properly fom~H COC fomi 
RelitlQUidcd Sy/Removed F,\,m l I Cont>Cl Jo.1n Kessner for ony question.1. Dalc/Tin,c Received By/Stored Ill Dntcffin1e 

Relinquished By/Removed From Daleffimc Received By/S1orcd In Datc/Tin1e 
(I) Pmlcle Size (DJ'y Sieve) - 0422: Moisture Content - 02216; TOC - 9060: pH (Soil)- 9045; 
N[trosen by Kjeldahl - 351.2; Ammonia - 350.3; JC Anions - 300.0; l'crcenl Solids 

Relinqnished By/Removed F,·om 

Relinquished Dy/Removed From 

Relinquished 13y/Rcn10ved From 

LABORATORY Received Dy 

SECTION 

FlNA1t.dAMPLE 
OISPffi,ITlON 

Disposol Method 

BHI-EE~011 (08/29/2005) 

Date/Time Received By/Stored In 

Dn•drioic Received By/Stored In 

Dntc/Timc Received By/Stored In 

Dntc/Timc 

. Dntc/Time 
.r 

Dntc/fimc 

Title 

Disposed By Dntcffimc 

$-.S.>il 
sr:.sS«111nc,11 
S02Salul 
Sl:rSh,J~c 
,v.w111rr 
o-oa 
A•Alr 
ns .. oN,n s.~,wi 
Ol.,s.ONm L111\JiJ, 
T•Tiu.ur 
WlaW1,.... 

Ullu,l\nlJ 
\'aVc-fd:Mhlll 

X •Olhc.r 



. . . . . , . . ·· . .. -·. \= l8SC:l . 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-0S1-264 !Page 1 of 1 

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

IProiect Dcsienation Samo~ Location SAFNo. Air Quality • 45 Days 
100 & 300 Aie:a Component of the RCBRA • Incremental So VERNITA UPRIVER ON SOUTH SIDE RC-051 

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

Shioocd To Offsite Propertv No. Bill of Ladinl!/Air Bill No. ' 
CH2MHILL A060151 SEEOSPC .. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 
Preservation 

None None 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

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

aliq1101i11g, page 1 for radioa11a/y1ical fractiorzs to Eberline, & page 2 1000g 4000g 
for chemical a11a/ytica/Jractio11s to Uonvi/{e. Volume 

Seeitcm(l) in SoilPwn 
Special Toxicity 

SAMPLE ANALYSIS 
ININClions. ASTMEl963; 

SoU Ncn>11odc 
To~ci,y 

.,_SThl E2172 

Sample No. Matrix• Sample Date Sample1ime :z,•<~ --~ ~ ~ .. :,-,.-, , . ·-f.gf~ ~ ~ ---!'''ie il ~~ ~~~l~ FJi~ · . . i~~< - • I • ~ • 

Jl 1 K79 SOIL -5---~o~or., \L\.~ I I _,_ 

CHAIN OF POSSESSION Sign/Print Names SPECIAL·INSTRUCTIONS Matrix• 

?YJJshed~ir;~ 
Oaterrime /Y ~ ;> Received By/Stored In ~P Date/Time 5"-'3ci..q., These marks indicate that ualess lined ou~ analyles to be included with S1rontiwn-89.90 - Total Sr 

Ss.Soil 

/'I ~ , 7-a"./JO S-3.o-cJ(,1) d)- , - A IL, f.J._., l',H'l.M <+ll . .L.. IU!4"a 
analysi, fn,ction. SE:::iSediincn1 
~- These marks indicale that this is a non-aoalysis used to properly fonn:ll COC rorm. SO=Solul 

RelioqGished By/Removed l'.-om ~ / Date/Time Received ~torcd In Date/Time Contact Jo:an Kessner for any questions. Sld'ludfe 
W • W:alcr 

(I) Particle Size (Dry Sieve) - 0422; Moisture Content• 02216; TOC • 9060; pH (Soil)· 9045; 
0,.0,1 

Relinquished ByfRemoved From Date/Time Received By/Stored In Daterrime A::oAlr 
Nitrogen by Kjeldahl • 351.2; Ammonia • 350.3; IC Anions - 300.0; Per,;ent Solids 0Sz:Drum$cjid1 

DIA Dru111 UqV(dJ 

Da1c/Tin-e Date/Time 
T•TWur: 

Relinquished By/Removed Fron, Received .By/Stored In Wfi:.Wipc 
Lal.iquld 

Relinquished By/Removed From Date/Time Received By/Stored In Date/rime 
V:;VeCcbliat 
X•O thct 

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

LABORATORY Received By Title Date/Time 

SECTION 

FINAl, SAMPLE Disposal Me1hod Disposed By Date/Time 

DISClvSITION 
~ 

BHI-El:·01 l (08/29/2005) 



l~l/)~ 
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-186 jPage 1 of 1 

Collector Co1DPanv Contact Telephope No. Pro.iect Coordinator 
8L Data Turnaround STANKOVICH, M. JOAN KESSNER 375-4688 KESSNER,JH Price Code 

Pr oiect Desil!Jlation Samplinl!: Location SAFNo. Air Quality D ·45Days 
l 00 & 300 Arca Component of the RCBRA - Incremental So BORROWPIT9 RC-051 

Ice Che.st No. Field Loe.book No. I COA Method of Shipment 
EL-1 596-1 BESRAS6520 GROUND TRANSPORT 

Shillped To Offsite ProPertv No. Bill of Ladi.ru!/Air Bill No. 
CH2MHII.L A060151 SEEOSPC 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE None None 
Preservation 

Type of Container 
GIP P/G 

Special Handling and/or Storage 

Use pase 3 for orisinal marerial ta Corvallis for MIS preparario11 and No. of Container{s) 
I I 

aliquoti11g, page 1 for radloanaly1/caljrac1io11S ro Eberline, &: page 2 1000g 4000g 
for chemical a11alyricalfractio11s to lio11ville. Volume 

Se¢il<m( l) in Soil Pl.ant 
Spcciol Toxicity 

SAMPLE ANALYSIS 
lm\J'\Jctions. ASTMEl9153; 

S,,il Nematode 
To,.,icity 

ASThC£2172 

Sample No. Matrix• Sample Date Sample Time ~ - - - ~ ---· •. ~ g ··- •· ,U r :'!"1-.i.:o,,v4' 

ij ~ ~ . ,..... . . .. '\: 

J11 JY8 SOIL 5-3t:,-d~ '7 z._,~ ' .I --

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix • 

R~sbed_M,tt:l~ Dawrime / 7 ~ Rcceived By/Stored In ,./ Date/rime S-•Jl:) •~ • These m:irt.s indicate that unless lined ou~ anolytcs to be included with Strontium-89,90 - Total Sr 
S•SoU 

Cl 'I f (Y°)/l,)') ."f" -2.LJ.-o t, ,<_(),.,,.,;,,_ 1/ ,L C.J·l"l.Jt-\ J.411.L I gLb0 
analyJi:1 fnactioo. SE-Sedlrocrn 
"- ll>cse marks ind.icalc lhat this is a non-analy,is used to properly format COC fonn. - So.sdld 

RetinqJi'.ihed By/Removed Fr;m u, Date/Time Received ri,tStored In Date/rime Contact Joan Kessocr for any questions. SL=Slud(C 
w. w.1cr-

(I) Particle Size (Dry Sieve)· D422; Moisture Content · D2216; TOC • 9060; pH (Soil) · 9045; 
0<011 

Relinquished By/Removed From Date/rime Received By/Stored In Date/rime A•Air 
Nitrogen by Kjcldahl . 35 1.2; Ammonia• 350.3; IC Anio113 - 300.0 ; Percent Solids OS,.DNm Solids 

Ol..ROf'WnLiqll1da 

Date/Time Date/Time 
Trl'iusat 

Relinquished By/Removed From Rccei ved By/Stored lo W1 11W;p& 

3N ,~g-oS t.,,Uq\Od 
V• Vcfdlllon 

Relinquished By/Removed From Date/Time Received By/Stored In Datcrrime XaOlb« 

Relinquished By/Removed From Date/Time Received By/St=d In Datc/Timc 

LABORATORY RcceivcdBy Title Date/f"une 

SECTION 

FIN'4 SAMPLE 
DISWSITION 

Disposal Me lhod Disposed By Date/Tune 

.., , 
BHI-Eij:-011 (08/29/2005} 



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-168 I Page l of l 

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

Proicct Dcsienalion Samoline Location SAFNo. Air Quality • 45 Days 
I 00 & 300 Arca Componeot of the RCBRA . Incremental So 300-44/618-4 RC-051 

lee Chest No. Field Loebook No. I COA Method of Shioment 
El,-1596-1 BESRAS6520 GROUND TRANSPORT 

Shioocd To Ottsite Prooertv No. Bill of Ladinl?IAir Dill No. 
CH2MHILL A060151 SEEOSPC 

POSSIIlLE SAMPLE HAZARDS/REMARKS 

NONE None No1M: 
Preservation 

Type of Container 
GIP PIG 

Special Handling and/or Storage 

Use page 3 fnr origi11al 111a1erial lo Corvalli.t for MIS prepara1io11 a11d No. of Container(s) 
I I 

aliq1101i11g, page I for radiaa11a/y1icalfrac1io11.r 10 Eberline, & page 2 
for chemical a11aly1icalfra,.·1im1.~ 10 lio11ville. Volume 

1000g 4000g 

S~ it~m(l)in SoilPl:lnl 
Sp,ci•I To,:ic;ty 

SAMPLE ANALYSIS 
Jnslructkms.. ASl"M E1963: 

Soil Nc11.icode 
To~ici1y 

ASTM E2172 

Sample No. Matrix• Sample Date Sample Time }:~~l{ti(Sl.r :,{:~\~'}(; :-,; ·: .. ::~ ~~- J:.-:.-;,;:rxr !J:!:~\:.•~;J'/:.\{fi !~l~;~t;,;J;i f f:/~tzit}:~j~~ i:::~f\t·:Ii·:: { ·? 
... .-,. \::::~:\ .. ::~:.:~·.: : - ... .- .,. . •· ::.:;·: :~:.:::.:,;: :;:, ;.:·::,~; .. ' . .: .~·•· .. 

J11JX0 SOIL C, - ~ -t"J (....,_ '-~-~ I I ·--

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matri~"' 

Relinquished Byrnm - Datc/l'irre / ::>..x) Received;~o~_d In Date/Tim, {,; -,;'-0(/ ' These marks indic3lC Iha( unless lined ou~ anolytcs 10 be included wil/1 Slroolium-89.90 •• Tolal Sr s. so,1 
Ef1,, r,f _. n.1 r ..n/1.1-1 ✓--...::.~· :Y'.. ,. //, ;,.t.,,, '/l,CJ/2.lvlH/U l{,t .'/. 

~ :in.t.Sysis rraction. · SEaSaJ,1nnu 
- V •- These nwks indic.11c tltal this is 3 non-anolysis used to properly fonn.11 COC fom~ SO-Sulhl 

Rclinqui d By/Rc1novcd From v .,.,. UT:1Jteflimc Received By/Storc6'!n Date/Time Contact Joan Kessner for ony questions. Sl2SluJ1c 
W • W~ld 

(I) Panicle Sizt (Dry Sieve) - D422; Moistu1'C Conlenl • D2216; TOC - 90G0; pH (Soil)· 9045; 
Os:.Oil 

Relinquished By/Removed From DatclTimc Dntc/Time A•Alr Received By/Stored In Nilfogcn by Kjeld,hl • 351.2; Ammoni> - 350.3; IC Anions · 300.0; Percent Solids os.oruni.sdilh 
Ol.aDNmLilJUiJi 

Da1c1Tirn: Date/Time 
T• T1uuc 

Relinquished By/Ren,ovcd From Received By/Stored In \Vl.:1.W1r,r 

'_6;a,I 1 boB- o~ 
t.=L,q,,IJ 
Va.Vca,'C't:llk#t 

Relinquished By/Re1noved From Daterrimc Received By/Stored tn Date/Time X•O\.hC'f 

Relinquished By/Rcinoved From Oaicrrim.: Received By/Sto~d In DatclTimc 

LABORATORY Received By Tille Dntcrrimc 

SECTION 

FINJ;' SAMPLE Disposal Method Disposed By D:itclTin,c 

D OSlTlON 
... 

BHl-fE·011 (08/29/2005) 



• • 
CH2M Hill 

Applled Sciences Laboratory 

2300 NW WOinut Blvd 

CO!Volis. OR 

CH2MHILL 
App/led ScMnces Labonltory 

June 13, 2006 

ELR Consulting 
2328 S. Garfield Street 
Kennewick, WA 99337 

RE: Laboratory Report for ELR Consulting 
Applied Sciences Laboratory Reference No. Fl 827 

Dear Emmett Richards: 

97330-3538 

P.O. Box "28 

Ccxvolis.OR 

97339-0428 

Tel 641.752.4271 

FOlC 541.752.0276 

On May 24, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a 
request for analysis of selected parameters. · All analyses were performed by CH2M HILL 
unless otherwise indicated below. 

The analytical results and associated quality control data are enclosed. Any unusual 
difficulties encountered during the analysis of your samples are discussed in the case 
narrative. This data package meets standards requested by client and is not intended or 
implied to meet any other standard. 

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to 
serving your analytical needs again. If you should have any questions concerning the data, or 
if you need additional information, please call Mark Bos at (541) 758-0235, extension 3135. 

Sincerely, 

Mark Bos 
Analytical Manager 

Enclosures 

PAGE 1 of73 



CLIENT SAMPLE CROSS-REFERENCE 

CH2M HILL Applied Sciences Laboratory Reference No. F1827 

Sample ID 
F182701 

Client Sample ID 
JllK22 

Date 
Collected 
05/23/2006 

Time 
Collected 

16:00 

-2-
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~ Cl-'.t2§111:H I LL 
,.~ --

Applied Sciences Labora_tory 

"Organic CLP and CLP Like Data Qualifiers 

U TI1e 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 analytc in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evidence 
to make a "tentative identification". 

NJ The analysis indicates the presence of an analyte that has been "tentatively identified" 
and the associated numerical value represents its approximate concentration. 

P The primary and confirmation analyte result recoveries do not match. 

E The analyte was positively identified; the associated numerical value exceeded the 
instrument calibratio_n range. 

R The sample results are rejected due to serious deficieneies in the ability to analyze the 
sample and meet quality control eriteria. 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 san1plc quantitation limit. However, the 
reported quantitation linut is approximate and may or may not represent the actual limit 
of quantitation necessary to accurately and precisely measure the analyte in the sample. 

E The analyte was positively identified; the associated numerical value exceeded the 
instrument calibration range. 

N The matrix spike/matrix spike duplicate recovery for the ana lyte is outside of acceptance 
criteria-qualifier is applied to the native sample only. 

R The sample results arc rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria . The pr~encc or absence oftlie analyte cannot 
be verified. 

G:\REPORTS\CLP Data Qualifiers.doc -4-



A.MM:ONIA 
:METHOD EPA 350.3 
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CASE NARRATIVE 
AMMONIA 

Analytical Method: -=E=P-=-A""'. 3"'"'5""'0'"".3"--------­

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

I. Holding Times: 
All acceptance criteria were met. 

II. Analysis: 

A. Calibration: 
All acceptance criteria were met. 

B. Blanks: 
All acceptance criteria were met 

Batch No. : _F1~8~2_7 _______ _ 

Contract#.: 920842.OTC 

Prime Contractor.: ________ _ 

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD) 
All analyses were performed in accordance with standard operating procedures. 

D. Laboratory Control Spike(LCS} 
All acceptance criteria were met 

E. Duplicate Sample(s): 
All analyses were performed in accordance with standard operating procedures. 

F. Analytical Exceptions: 
None. 

m. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

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

Date:~0_.-_f~--0_0_ 

Date: __ \._'t.. __ .)"'---~----~--o-).. __ 

-6 -



SAMPLE DATA 
SUMMARY 
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CAS No. 

7664-41-7 

SDG No.: F1827 

Matrix: SOIL 

-% Moisture: 1 

Analyte 

Ammonia- N 

E'l'060610-11: 41-F1827-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA . SHEET 

MDL · 

0.758 

PQL Result 

2.84 1 . 27 

Field Sample ID: 

Jl.l.K22 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F182701 

Date Received: 05/24/06 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 0. 7117 G E350.3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 
l . 

-8-



CAS No. 

7664 -41-7 

SDG No. : Fl827 

Matrix: SOIL 

% Moisture: O 

Analyte 

Al11monia- N 

l!'?060610-11 , 41-n827-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 534 

PQL Result 

2 . 00 0.604 

Field Sample ID : 

SB1-0606 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0606 

Date Received : I I 

Sample Analysis 
Q Units DF Amount Method 

B mg/kg 1 1 G E350 . 3 

FORM I GEN CHEM 

Date 
Analyzed 

06/06/06 

- 9 -



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1827 

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: 

BT060610-ll : 41- F1827-W 

Lab Name: CH2M HILL/LAB/CVO 

Initial Calibration Date: 06/06/06 1340 

Concentration Units:mg/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 E3"°5eJ..! -



2-wc 
GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl827 

Analysis Method: E350.3 

Instrwnent 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: mg/L 

Curve 

Type r Q 

LNR 0.9991 

ET060610 - ll , U-Yl827-W FORM II (Part 2) GEN CHEM 



2B-WC . . 

GENERAL caEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No . : Fl827 

Analysis Method: E350.3 

Ins tnunen t Name: NONE 

Initial Calibration ID : 060606NH32 

Analyte 

Ammonia-N 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-0606 

Concentration Units:mg/L 

Expected Found %D 

10 9.21 -7.9 

BT060610- ll,41-1'1827-W FORM II-B GEN CHEM 

Q 



2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: Fl827 

Analysis Method: E350.3 

Instrwnent Name: NONE 

Lab Name: CH2M HILL/LAB/CVO 

Analytic~l Lot ID: 060606NH32 

Concentration Units: mg/kg 

Initial Calibration ID: 060606NH32 

CCV #1 ID:CVl-0606 CCV #2 ID:CV2-0606 CCV i3 ID:CV3-0606 

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

Alm\onia-N 1 0.915 -8.5 10 9.41 -5.9 10 

Comments: 

£T060610- ll ; U-P1827-W FORM II-A GEN CHEM 

Found %D Q 

10.4 3.5 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1827 

Analysis Method: E350.3 

Initial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Field Sample ID : 

SBl-0606 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: SBl- 0606 . 

Date Analyzed: 06/06/06 

Time Analyzed: 1418 

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

08 

10 

BS1S0606 

JllK22 

COMMENTS: 

CLIENT 
SAMPLE ID 

BT060610-ll , Sl•Pl827 •W 

LAB 

SAMPLE ID 

BS1S0606 

F182701 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/06/06 1413 

06/06/06 1424 

E350.3 

-15-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No. : F1827 

Analysis Method: E350 . 3 

Ini-tial Cal ID: 060606NH32 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Ammonia- N 

* Values outside of QC limits 

Comments: 

ET060'10-ll : 41-Pl827-W 

Expected 

200 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0606 

Date Ana~yzed: 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 



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1827 

Analysis Method: E350 . 3 

Instrument : NONE 

Analytical Lot ID: 060606NH32 

01 

02 

03 

04 

05 

06 

07 

OB 
09 

10 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

JllK22 

CV3-0606 

COMMENTS: 

!:T060610• 11 , '1•Pl8~7 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0606 

CV2-0606 

ICV-0606 

BS1S0606 

SBl-0606 

Fl82701 

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 

06/06/09 1355 

06/06/06 1408 

06/06/06 1410 

06/06/06 1413 

06/06/06 1413 

06/06/06 1418 

06/06/06 1424 

06/06/06 1519 

FORM XIV GEN CHEM 
-17-
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• CH2MHILL • App/lod Sciences ubor.lory 

06/10/06 

Analytical Method: E350.3 

Matrix: Soil 

Analysis 

Analyte Date 

Ammonia 08/05/05 

ET0606/l>-ll:41-F/617-W 

Amt. 

Spiked I 

2 

MDL Study Report 

Replicates 

2 3 4 5 

2.18 1.70 1.73 1.70 1.73 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd . 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541-752-0276 

Instrument ID: NONE 

Concentration Units: ~ 

Std. 

6 7 8 Dev. 

1.74 1.81 0.170 

MDL 
0.534 

- IX 1-



ANIONS BY METHOD EPA300.0A 
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CASE.NARRATIVE 
ANIONS 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Batch No.: F~l8=5=2 ___________ _ 

Contract#.: 920842.OTC 

Base/Command: =EL=R=--C=o-=-n::=:s=u::;lt=.1.·n:=.g"-------- Prime Contractor.: _________ ....._ __ 

I. Holding Times: 
All acceptance criteria were met. 

ll. 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. 

~~z ----'t--,-\--) > ~ 
Reported b)l;_~.-::::;;'--------4~-;/--___ ,~ ____ _ Date:. __ b..L..;lj_b__,,_/c_(,J-=-6 ___ _ 

Reviewed by, ~ Date: ___ t_-~f-·_~_C...~-------

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.: F1827 

Matrix: SOIL 

% Moisture: 1 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

vt060605-15: l1-Pll27- W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 0632 

0.0565 

0.0489 

0 . 0467 

0.0839 

PQL Result 

0.520 0.820 

0.520 0.446 

0 . 520 0.114 

0 . 520 0.520 

0.520 2.33 

Field Sample ID: 

J11K22 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: F182701 

Date Received: 05/24/06 

Sample Analysis 

Q Units DF Amount Method 

mg/kg 1 4.852 G E300 . 0A 

B mg/kg 1 4.852 G E300 . 0A 

B mg/kg 1 4.852 G E300.0A 

u mg/kg 1 4.852 G E300.0A 

mg/kg 1 4.852 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 . : Fl827 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

YL06D6DS•l.S, ll-Pl827 -W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

0 . 0607 

0.0543 

0.0469 

0.0449 

0 . 0806 

PQL Result 

0 . 500 0.500 

0 .500 0 . 500 

0 . 500 0.500 

0.500 0.500 

0.500 0.500 

Field Sample ID: 

SBl-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SB1~0530 

Date Received: I I 

Sample Analysis 
Q Units OF Amount Method 

u mg/kg 1 5 G E300.0A 

u mg/kg 1 5 G E300.0A 

u mg/kg l 5 G E300.0A 

u mg/kg 1 s G E300.0A 

u mg/kg 1 5 G E300 . 0A 

FORM I GEN CHEM 

Date 
Analyze d 

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.: Fl827 Lab Name: CH2M HILL/LAB/CVO 

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

Instrument Name: ICQ Concentration Units: mg/L 

Initial Calibration ID: 300A-013006 

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

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

Chloride 0 . 020 0 . 0032 0 . 050 0 . 0041 0.10 0.023 0 . 50 0 . 0S0 1.0 0 . 11 s .o 0.67 10 . 0 1.S 

Fluoride 0.10 0.008S a.so 0 . 046 1.0 0.13 5 . 0 0 . 85 10.0 1.8 

Nitrate-N 0.020 0.0059 0.050 0 . 012 0.10 0.067 o.so 0.14 1.0 0.32 5 . 0 l.8 10 . 0 4 .1 

Nitrite-N 0.020 0.0067 0 . 0S0 0.012 0.10 0.050 0. so 0 . 10 l.O 0.25 5 . 0 l.4 10.0 3.0 

Sulfate 0.060 0.0065 0 . 15 0 . 014 0.30 0.059 l.S 0.13 3.0 0.27 15.0 l.S 30.0 3.2 

Comments: 

YL060605-15 : ll - P1827 - W FORM II GEN CHEM 

L _ _ _ 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No. : F1827 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Initial Calibration ID: 300A-013006 
/ 

Analyte 

Chloride 

Fluoride 

Nitrate-N 

Nitrite-N 

Sulfate 

Comments: 

Lab Name: CH2M HILL/LAB/CVO 

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

Concentration Units: mg/L 

Curve 

Type r Q 

LNR 0.9985 

LNR 0.9988 

LNR 0.9983 

LNR 0.9988 

LNR 0.9991 

DR060613-111O-Fl827-li FORM II {Part 2) GEN CHEM 



2B-WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : Fl827 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method : E300.0A Second Source ID : ICV-0130 

Instrument Name: ICQ Concentration Units:mg/L 

Initial Calibration ID: 300A-013006 

Analyte Expected Found tn Q 

Chloride 5 5.06 1.2 

Fluoride 5 4.57 -8.6 

N°itrate-N 7.19 7 . 13 -0.8 

Nitrite-N 1.13 1.02 -9.4 

Sulfate 5 5.14 2.8 

Comments : 

YL060605 • 15 111-1'1827-W FORM II-B GEN CHEM 



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

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1827 

Analysis Method: E300.0A 

Instrument Name: ICQ 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 053006Q3 

Concentration Units: ~ 

Initial Calibration ID: 300A-013006 

CCV #1 ID:CVl-0530 CCV #2 ID:CV2-0530 CCV #3 ID: 

Analyte Expected Found \D Q Expected Found \D Q Expected 

Chloride 5 4.96 -0.9 2.5 2.62 4.8 

Fluoride s 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 -1 . 0 

Sulfate 15 13. 7 - 8.4 7.5 6.88 -8.2 

Comments: 

YL060605-l.5 , 11-F1827-lf FORM II-A GEN CHEM 

Found %D Q 



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No. : Fl827 

Analys i s Method: 8300 . 0A 

Ini tial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

F i eld Sample ID: 

SBl-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID : SBl-0530 

Da t e Analyzed: 05/31/06 

Time Analyzed : 0026 

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

16 

19 

22 

32 

BS1S0530 

BS2S053 0 

BS3S0530 

J11K22 

COMMENTS: 

CLIENT 
SAMPLE ID 

Yt.060605 - 15 , 1 l - Pl827 - W 

LAB 
SAMPLE ID 

BS1S0530 

BS2S0530 

BS3S0530 

Fl82701 

FORM II I GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0444 

E300 . 0A 
-29 -



?-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: Fl827 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Wate~) SOIL 

Instrument: ICQ 

Analyte 

Chloride 

Fluoride 

Sulfate 

* Values outside of QC limits 

Comments: 

Y~060605-15: 1l-Fl827-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-:-d3 O-



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1827 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix : (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrite-N 

* Values outside of QC limits 

Comments: 

Yl.060605- l.5 ;ll-Pl.827 •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 

E3oo-:-o31 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1827 

Analysis Method: E300.0A 

Initial Cal ID: 300A-013006 

Matrix: (Soil/Water) SOIL 

Instrument: ICQ 

Analyte 

Nitrate-N 

* Values outside of QC limits 

Comments: 

YL060605-15 , 11- Fl827 - W 

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 VII GEN CHEM 

Q 

E3oo-:-a3 2 -



14 - WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. ; Fl827 

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: 

YL060605-15 : 11-P1827 - W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

LEVEL6 

LEVEL? 

ICV-0130 

ICV-0130 

ICV-0130 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code : CVO 

DATE TIME 
ANALYZED ANALYZED 

01/30/06 ·1729 

01/30/06 1739 

01/30/06 1749 

01/30/06 1758 

01/30/06 1808 

01/30/06 1818 

01/30/06 1827 

01/30/06 1846 

01/30/06 1856 

01/30/06 1916 . 

FORM XIV GEN CHEM 
-33-

E300.0A 



14-WC 

GENERAL CHEMISTRY ~ALYTICAL SEQUENCE 

SDG No. : Fl827 

Analysis Method: E300.0A 

Instrument: ICQ 

Analytical Lot ID: 053006Q3 

15 

16 

19 

22 

26 

32 

36 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

JllK22 

CV2-0530 

COMMENTS: 

YL060605-15111-r1827-W 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0530 

BS1S0530 

BS2S0530 

BS3S0530 

SBl-0530 

Fl82701 

CV2-0530 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code: CVO 

DATE TIME 
ANALYZED ANALYZED 

0500/06 1723 

05/30/06 1747 

05/30/06 1857 

05/30/06 2008 

05/31/06 0026 

05/31/06 0444 

05/31/06 0956 

FORM XIV GEN CHEM 
-34-

E300.0A 



• · CH2MHILL 
-~ App/led Sci,n,., l1oororo,y 

06/05/06 

Analytical Method: E300.0A 

Matrix: Soil 

Analysis 

Analyte Date 

Nitrate 11/01/05 

Nitrite-N 11/01/05 

~ulfa te 11/01/05 

Chloride 11/01/05 

Fluoride 11/02/05 

Amt. 

Spiked 

0.25 

0.25 

0.75 

0.25 

0.5 

MDL Study Report 

Replicates 

1 2 3 4 5 
0.225 0.250 0.215 0.240 0.245 

0.230 0.270 0.270 0.260 0.270 

0.790 0.735 0.730 0.795 0.775 

0.315 0.315 0.340 0.340 0.290 

0.505 0.480 0.500 0.470 0.490 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd. 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541-752-0276 · 

Instrument ID: ICO 

Concentration Units: .mg&g 

Std. 

6 7 8 Dev. 
0.225 0.255 0.0149 

0.260 0.265 0.0143 

0.750 0.760 0.0256 

0.300 0.330 0.0193 

0.485 0.455 0.0173 

MDL 
0.0469 

0.0449 

0.0806 

0.0607 

0.0543 

-'>I:'. -~ 



PERCENT MOISTURE 
ASTMD2216 

-36-



CAS No. 

MOISTURE 

SDG No.: Fl827 

Matrix: SOIL 

Analyte 

Moisture 

ET0606D5-12, "-F1827-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o.oo 
PQL Result 

o.oo 0.736 

Field Sample ID: 

JllK22 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID; Fl82701 

Date Received: 05/24/06 

Sample Analysis 
Q Units DF Amount Method 

I 1 12.3646 G ASTM D2216 

FORM I GEN CHEM 

Date 
Analyzed 

06/02/06 

-37-



··• . , ·. 

PARTICLE SIZE 
METHOD422 

-38 -



Hanford 
Particle Size 

500.0 g sample used 
Weight retained is the weight of material ON each sieve 
ANALYST: KRM 6nt2oor, 

Lab I.D. 

F182701 

~ CH2MHILL 
\0 App/Jed Sclencm Group 
1 

Client 
I.D. 

JI 1K22 

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 

51.80 10.38 
101.20 20.27 

128.10 25.66 
160.00 32.05 
53.60 10.74 
4.50 0.90 
499.2 

Cumulative Cumulative 
Coarser Finer 

(%) (%) 
0.00 100.00 

10.38 89.62 
30.65 69.35 

56.31 43.69 

88.36 11.64 

99.10 0.90 

100.00 0.00 

2300NWWatnutBlvd. Corva/H~ OR 97~ 
P.O. 801< 428, Corva/Ul OR 9733"--0428 

T6'541.7~.4271 Fax541.752.0276 



pH 
METHOD SW9045C 
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pH 

CAS No. 

SDG No. : F1827 

Matrix: SOIL 

% Moisture: 1 

Analyte 

pH 

ET060605-ll , 53•F1827-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

o:oo 
PQL Result 

o.oo 9.11 

Field Sample ID: 

J11K22 

Lab Name: CH2M HILL/LAB/CVO 

Lab .Sample ID: Fl82701 

Date Received: 05/24/06 

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 
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CASE NARRATIVE 
.TKN 

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

Lab Name: CH2M HILL Applied Sciences Lab 

Project Name: ELR Consulting 

Batch No:: F~I8=2~7 ________ _ 

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 performedjn accordance with standard operating procedures. 

D. Laboratory Control Spike(LCS} 
All acceptance criteria were met. 

E. Duplicate Sample(s): 
All analyses were perfonned in accordance with standard operating procedures. 

F. Analytical Exceptions: 
None. 

ill. Sampling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the 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 bardcopy data package bas been authorized by the Laboratory Manager or designee, as verified 
by the following signature. 

Reported by: __ ~=-• ---''"'"J4'2"-----'----"M--+----...... Lo-.+-f\-\lr.=h~-

~ ~ ~--Reviewed by: 

Date:._...,,.l'---_,__/-=3-~_ 0_ 0=----

. Date: __ -",~~_i_.J_,AA.-__ ~ ___ _ 

-43 -
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SAMPLE DATA 
SUMMARY 
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~-- - --,-- - - --- - - - - - - - ----- - - - -·· . - -•· 

CAS No. 

7727-37 - 9 

SDG No. : Fl827 

Matrix: SOIL 

% Moisture; 1 

Analyte 

Total Kj eldahl Ni trogen 

ET060610- ll : 1'- Fl827-W 

lA-WC 

GENERAL CHEMI STRY ANALYS.IS. DATA SHEET 

MDL 

as N 51.9 

PQL Result 

190 231 

Field Sample .ID: 

J11K22 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID : F l 82701 

Date Received: 05/24/06 

Sample Analysis 
Q Units DF Amount Method 

mg/kg 1 0.5306 G E351.4 

' 

FORM I GEN CHEM 

Date 
Analyzed 

06/05 /06 

- 45 -



lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

CAS No. 

7 727 - 37-9 

SDG No.: F1827 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Kjeldahl Nitrogen as N 

1"1'D60610-13 , 19- P1827- W 

MDL 

27 . 3 

PQL Result 

100 92.1 

Field Sample ID: 

SBl-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 E3S1. 4 

FORM I GEN CHEM 

Dat e 
Analyzed 

06/05/06 

-46-



QC DATA 
SUMMARY 
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2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: Fl827 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Initial Calibration Date: 06/05/06 1600 

Instrument Name: NONE Concentration Units: rng/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: 

ET060610-ll , 19-l!'l8l7-1'1 FORM II GEN CHEM 



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No.: F1827 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Initial Calibration Date: 06/05/06 1600 

Instrument Name: NONE Concentration Units: mg/L 

Initial Calibration ID: 060506TKN 

Curve 

Analyte Type r Q 

Total Kjeldahl Nitrogen as N LNR 0.9995 

Comments: 

ETO6061O-13 , 19-Pl827-W FORM II (Part 2) GEN CHEM 



2B- WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No.: F1827 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: E351.4 Second Source ID:ICV-0605 

Instrument Name: NONE Concentration Units:mg/L 

Initial Calibration ID: 060506TKN 

Analyte Expected Found %D Q 

Total Kjeldahl Nitrogen as N 28.4 32.1 13 . 2 

Comments: 

BT0606l0-1J 119-P'l827-W FORM II-B GEN CHEM 



' 
·2A-WC 

• GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No.: F1827 

Analysis Method: E351 . 4 

Instrument Name: NONE 

Lab Name: CH2M. HILL/LAB/CVO 

Analytical Lot ID: 060506TKN 

Concentration Units: mg/L 

Initial Calibration ID: 060506TKN 

CCV #1 ID:CVl -0605 CCV #2 ID:CV2-0605 CCV #3 ID:CV3-0605 

Malyte Expected Found ID Q Expected Found \D Q Expected 

Total Kjeldahl Nitrogen as N 20 18.6 -7.l 200 193 - 3 . 6 20 

Comments: 

ET060610-13, 1,- na21- w FORM II-A GEN CHEM 

Found \D Q 

20 . 7 3 . 3 

E3--5S l4-



SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: F1827 

Analysis Method: E351 . 4 

Initial Cal ID : 060506TKN 

Matrix: (Soil/Water) . SOIL 

Instrument: ~ 

Field Sample ID: 

SBl-0605 

Lab Name: CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0605 

Date Analyzed: 06/0~/06 

Time Analyzed: 1833 

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

09 

13 

BS1S0605 

J11K22 

COMMENTS: 

. CLIENT 
SAMPLE ID 

ET060612-1B: 27-P1B27-W 

LAB 
SAMPLE ID 

BS1S0605 

F182701 

FORM III GEN CHEM 

DATE TIME 
ANALYZED . ANALYZED 

06/05/06 1824 

06/05/06 1842 

·. 

E351.4 

· -52 -



7-WC 

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1827 

Analysis Method: E351.4 

Initial Cal ID: 060506TKN 

Matrix: (Soil/Water) SOIL 

Instrument: NONE 

Analyte 

Total Kjeldahl Nitrogen as N 

* Values outside of QC limits 

Comments: 

ET060610-ll :19-P1827-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 VII GEN CHEM 

Q 

E351.~53-



14- WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No. : F1827 

An·alys is Method: E3 51. 4 

Instrument: NONE 

Analytical Lot ID: 060506TKN 

01 

02 

03 

03 

05 

06 

07 

09 

10 

13 

20 

LEVEL 1 

LEVEL 2 

LEVEL 3 

LEVEL 4 

CVl-0605 

CV2-0605 

ICV-0605 

BS1S060_5 

SBl-0605 

JllK22 

CV3-0605 

COMMENTS: 

1!TO 60613-10 , '1-P18l7-W 

CLIENT 
SAMPLE ID 

Lab Name: CH2M HILL/LAB/CVO 

Lab Code : CVO 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

LEVEL 1 06/05/06 1600 

LEVEL 2 06/05/06 1605 

LEVEL 3 06/05/06 1610 

LEVEL 4 06/05/06 1615 

CVl-0605 06/05/06 1819 

CV2-0605 06/0.5/06 1819 

ICV-0605 06/05/06 1824 

BS1S0605 06/05/06 1824 

SBl-0605 06/05/06 1833 

Fl82701 06/05/06 1842 

CV3-0605 06/05/06 1903 

FORM XIV GEN CHEM E351.454 -



• CH2MHILL • Applied Sc/, ncos L/1bom o,y 

06/10/06 

Analytical Method: E35 l .4 

Matrix: Soil 

Analysis 

Analyte Date 

Total Kjcldahl Nitrogen 03/13/06 

-

ET06()6/ (). J J, / 9-F/827-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: ~ 

Std. 

6 7 8 Dev. 

161 171 8.67 

MDL 

27.3 

- -..,.., 



TOTAL ORGANIC CARBON 
BY ASTME777 
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CASE NARRATIVE 
TOCSOILS 

Analytical Method: -=-A=S"--'T=M=-=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=l 8=2._.7 ________ _ 

Contract #: 920842.OTC 

Prime Contractor: ---------

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD) 
All analyses were performed in accordance with standard operating procedures. 

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

E. Duplicate Sample(s): 
All analyses were performed in accordance with standard operating procedures. 

F. Analytical Exc!<Ptions: 
All acceptance criteria were met. 

ill. SaJlll)ling Equipment: 
None. 

IV. Documentation Exceptions: 
None 

V. I certify that this data package is in compliance with the tenm 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. 

Reportedby:~ /4 ~ 

Reviewed by:~~ 

Date: __ 4,_,/2'-Tfot ___ s_~----

Date: __ ,_.,,. __ ~=.:,'-......,._--"-_--z-c><> __ '°_ 

-57-



SAMPLE DATA SUMMARY 
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CAS No. 

TOC 

, 

SDG No. : Fl827 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DH060609- 15 : 43-Pl827-W 

lA-WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

30 . 6 

PQL Result 

87.4 713 

Field Sample ID: 

J111U2 

Lab Name: _CH2M HILL/LAB/CVO . 

Lab Sample ID: Fl82701 

Date Received: 05/24/06 

Sample Analysis 
Q Units DF Alnount Method 

mg/kg 1 1.1436 G ASTM E777 

FORM I GEN CHEM 

Date 
Analyzed 

06/08/06 

-59-



CAS No. 

TOC 

SDG No.: Fl827 

Matrix: SOIL 

% Moisture: 0 

Analyte 

Total Organic Carbon 

DH060609-15:43-Fl827 - W 

lA- WC 

GENERAL CHEMISTRY ANALYSIS DATA SHEET 

MDL 

35.0 

PQL Result 

100 100 

Field Sample ID: 

8B1-0608 

Lab Name : CH2M HILL/LAB/CVO 

Lab Sample ID: SBl-0608 

Date Received: I I 

Sample Analysis 

Q Units DF Amount Method 

u mg/kg 1 1 G ASTM E777 

FORM I GEN CHEM 

Date 
.Analyzed 

06/08/06 

-60-



QC SUMMARY 
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2- WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

Total 

SDG No . : Fl827 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID : 101405Sl 

Std Resp Std 

Analyte 1 1 2 

Organic Carbon 100 737000 200 

Comments : 

Dl!06060,-15 : 0 - 1'1827- W 

Lab Name : CH2M HILL/LAB/CVO 

Initi al 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 . 48E+7 8000 4 . 79E+7 

FORM II GEN CHEM ASTM-Ffj'l}-



2-WC 

GENERAL CHEMISTRY INITIAL CALIBRATION DATA 

SDG No . : FlB-27 Lab Name: CH2M HILL/LAB/CVO 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID : 101405S1 

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

Concentration Units: mg/Kg 

curve 
Analyte Type r Q 

Total Organic Carbon LNR 0.9997 

Comments: 

DH060609-15 , ,3-F1S27- W FORM II ( Part 2) GEN CHEM ASTM-E6'B7-



2B-::WC 

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA 

SDG No. : Fl827 

Analysis Method : ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405Sl 

Analyte 

Total Organic Carbon 

Comments: 

?>11060609-15 : t)-!'1827-W 

Lab Name: CH2M HILL/LAB/CVO 

Second Source ID: ICV-1014 

Concentration Units : mg/kg 

Expected Found %D 

6430 6680 3.9 

FORM II-B GEN CHEM 

Q 



Total 

2A-WC 

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA 

SDG No. : F1827 

Analysis Method: ASTM E777 

Instrument Name: TOC Skalar 

Initial Calibration ID: 101405S1 

Lab Name: CH2M HILL/LAB/CVO 

Analytical Lot ID: 060806TOCS1 

Concentration Uni ts: 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 

. 

Comments: 

DHO&O&D9-15: '3-Fl827-W FORM II-A GEN CHEM 

Found %D Q 

ASTM-I(j!,7-



3-WC 

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY 

SDG No.: Fl827 

Analysis Method: ASTM E777 

Initial Cal ID: 101405Sl 

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 

06 

BS1S0608 

Jl1K22 

COMMENTS: 

CLIENT 
SAMPLE ID 

DH060 612-14, 1'- 1"1827-W 

LAB 

SAMPLE ID 

BS1S0608 

F182701 

FORM III GEN CHEM 

DATE TIME 
ANALYZED ANALYZED 

06/08/06 0959 

06/08/06 1208 

ASTM E777 

-66 -



GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE 

SDG No.: F1827 

Analysis Method: ASTM E777 

Initial Cal ID: 101405S1 

Matrix: (Soil/Water) SOIL 

Instrument: TOC Skalar 

Analyte 

Total Organic Carbon 

* Values outside of QC limits 

Comments: 

DH060612-14 : 14- F1827 - W 

Expected 

8840 

Lab Name: CH2M HILL/LAB/CVO 

LCS ID: BS1S0608 

Date Analyzed: 06/08/06 

Time Analyzed: 0959 

Concentration Units:~ 

QC Limits 
Found %R %R 

9570 108 75-125 

FORM VII GEN CHEM 

Q 

ASTM E7 7-'16 7 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1827 

Analysis Method: ASTM E777 

Instrument: TOC SKALAR 

Analytical Lo.t ID: 101405TOCS 

02 

03 

04 

05 

06 

07 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

COMMENTS: 

DH060609°15 : U-P1827•W 

CLIENT 
SAMPLE ID 

LAB 

SAMPLE ID 

LEVELl 

LEVEL2 

LEVEL3 

LEVEL4 

LEVELS 

ICV-1014 

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 

FORM XIV GEN CHEM ASTM E71,6 8 -



14-WC 

GENERAL CHEMISTRY ANALYTICAL SEQUENCE 

SDG No.: F1827 

Analysis Method: ASTM E777 

Instrument: TOC Skalar 

Analytical .Lot ID: 060806TOCS1 

01 

02 

03 

06 

15 

CVl-0608 

BS1S0608 

SBl-0608 

Jl1K22 

CV2-0608 

COMMENTS: 

DH060612-14 : l4-Pl827-W 

CLIENT . 
SAMPLE ID 

LAB 
SAMPLE ID 

CVl-0608 · 

BS1S0608 

SBl-0608 

F182701 

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 1208 

06/08/06 1733 

FORM XIV GEN CHEM ASTM E7r,6 9 -



• CH2MHILL • Applied Set.nee• labotaCo,y 

06/09/06 

Analytical Method: AS1M E777 

Matrix: Soil 

Analysis 

Analyte Date 

Total Organic Carbon 08/17/05 

DH06a609-/ 5:4J-F/a21-W 

MOL Study Report 

Amt. Replicates 

Spiked 1 2 3 4 5 

140 31.0 14.4 8.89 29.4 32.4 

CH2M HILL 
Applied Sciences Labortory (ASL) 
2300 NW Walnut Blvd . 
P.O. Box428 
Corvallis, OR 97330-0428 
Telephone: 541-752-4271 
Fax: 541-752-(!276 

Instrument JD: TOC Skalar 

Concentration Units: mglkg 

Std. 

6 7 8 Dev. 

27.1 6.37 11.l 

-

MDL 

35.0 

-~ 
/ V 



CHAIN OF CUSTODY/SHIPPING DOCUMENTS 

- 71 -



Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-210 IPnge ! of l 

!Collector 
STANKOVICH, M. 

Proiect Deslenation 
100 &. 300 Area Component of the RCBRA • Incremental So 

Ice Chest No. 

Shinned To 
CH2MHILL 

POSSIBLE SAMPLE HAZARDS/REMARKS 

NONE 

Special Handling and/or Storage 

Conmanv Contact 
JOAN KESSNER 

Samnli112 Loeation · 
600-23 

Field Loebook No. 
El.r1S96-1 

Offsltc ProPertv No: 
A060151 

Preservation 

Type of Container 

Use page 3 for original material to Corvallis for MIS preparar/011 and 
aliq1101i11g, page J for radioa11alyticalfractiom to Eberline, & page 2 
for cl1emical a11aly1ica/fractio1is to Uo11vi/le. 

No. of Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J11K22 SOIL 

Telephone No. 
375-4688 

I COA 
BESRAS6520 

None 

GIP 

I 

lOOOg 

Sec item (I) in 
Spccinl 

lnstructlo~ 

I 

None 

PIG 

I 

4000g 

Soil Plmi1 
Toxicity 

ASTM E1963; 
Soil Ncm:11odc 

Toxicity 
ASTM E2l72 

Proiect Coordinator 
KESSNER,JH 

SAFNo. 
RC-051 

Price Code SL 

Air Quality 0 

Method of Shipment 
GROUND TRANSPORT 

Bill of Ladine/Air Bill No. 
SEEOSPC 

Data Turnaround 

45 Days 

- I 

Matrix• CHAIN OF POSSESSION / ~O "5 Sign/Print Names SPECIAL INSTRUCTIONS 
I-R-eli-i7V,j=-.-d-

1

~-By----~-r--~--D-3t-c/11L...:lunc"""''-1J,-:!"-""!-..-R-ee-CJi'vv-ee=d ,-B-yl-Sto_re_d _ln-------D-at_e/li_1_me--,j:-,-2'-:-'/-:·,--~-l These marks indicate that unless lined on~ analytes to be included with Strontium-89,90 -· Total Sr 

-ro11- c_z,..,-00 J(jhp> A ,l JJ. J /"Ll:?AA IJ//J 1.z:~1 analysisfulction. 
l--....l_.:?::"_/JC::::::::::k~:::.....L_..'..,j~• 'lZ. '7"">+-.....:...:i:2:_~-:.2. ">~~.!!:!.:'.!£~'q_t!!.~~::1.QLl.f::t~'.J..l.W..J-~...!.::.S..:.:U..--1 A_ TI,ese marks indicate that Ibis is a non-analysis used to properly formal COC form 

S=Sl>I 
SEaScdim<nl 
SCbSaid 
s1-s1..i,c Relinquishld By/Removed From t' I Date/Time Received Jfy1s1orcd In Dale/Iime Comact Joon Kessner for any questions. 

1--------------------+-------------------l (I) Particle Size (Dry Sieve) - D422; Moisture Content• 02216; TOC- 9060; pH (Soil)-9045; 
Relinquished By/Removed From Datc/J'ime Received By/Stored In Datc/Iime Ni1togen by Kjeldahl. 351 .2; AllVT10nia. 350.3; JC Anions - 300.0; Percelll Solids 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 

LABORATORY Received By 

SECTION 

FJNAL SAMPLE Dispos•I Method 

-«SPOSITION 
L 

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

Date/Time 

Date/Time 

Date/Time 

Received By/Stored In Dale/Time 

Received By/Stored In Date/lime 

Received By/Stored In Da1emme 

Title Daieffimc 

Disposed By Date/Time 

W • Waler 

O:OII 
A=-Alr 
05-=DnlmSofidl 
Df.=llnm Liquid, 
T-s=.T1U. 
WlaWipt 
L,,U.,.d 

V..:Vcga•1ictl 
XaOlhcr 



• CH2MHILL · 
• _._Analytical Services Sample Receipt Record 

Batch Number: .__._F:_.1...,.8:._.;).=-7.L.... ____ ___, Date received: I 5 s9' ½ Ola 

ClienUProject I t: LR.. ~ ") s. 1.,,. l:\:~ 1s) 
0$" · 2.?, ~O(p R.O'(a 

eot-J 

VERIFICATION OF SAMPLE CONDITIONS (verify all items)• HD= Client Hand delivered Samples 

Observation 
Radiological Screening for AFCEE 

Were custody seals intact and on the outside of the cooler? 

If yes, Where? Front Rear Lt Side Rt Side 
Type of packing material: Ice Blue Ice Bubble wrap 

Was the Chain of Custody inside the cooler? 

Was the Chain of Custody properly filled out? 

Were the sample containers In good condition? 

Containers supplied by ASL? 

Any sample with < 1/2 holding time remaining? If so contact LPM 

Was there ice in the cooler? Enter temp. !J/,. Sf C 

All voes free of air bubbles ? 

VERIFICATION OF SAMPLE PRESERVATION 

Sample Nutrients Metals pH Volatiles Cyanides lOCpH TOXpH 
No pH <2 <2 pH<2 pH >12 <2 <2 
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 

!-Ulf-~q/ S:.:J'-1-0'-f' 1a:37 
Dale/Tin-e 

YES 

x 
I/ 
)( 

Other (s~lfy) 

NO 
t.. 

J_Jr, 

/Jo 
H-0 

x 
>< 
,V.f't 

S.-> -

Dale/Time 

-73-
Page 1 G:\QAQC\FORMS\SMPLRCVG\RECPTRCD.XLS 



ractionr SampleDa· Sample Tin ReceiveDa ExtractDat. ExtractTim AnalysisD, Analysis Ti, PercentSo LabLotCtl~ CAS ParamlD Analyte Result 
THOD 5/23/2006 16:00 5/24/2006 6/6/2006 14:24 6/6/2006 14:24 99.26 SB1 -0606 7664-41-7 NH3N Ammonia-I 1.27 
NE 5/23/2006 16:00 5/24/2006 6/8/2006 12:08 99.26 TOC TOG Total Orga 713 
THOD 5/23/2006 16:00 5/24/2006 6/5/2006 18:42 6/5/2006 18:42 99.26 SB1-0605 7727-37-9 KN Total Kjeld 231 
THOD 5/23/2006 16:00 5/24/2006 5/31/2006 4:44 5/31/2006 4:44 99.26 SB1-0530 16887-00-1 CL Chloride 0.82 
THOD 5/23/2006 16:00 5/24/2006 5/31/2006 4:44 5/31/2006 4:44 99.26 SB1-0530 16984-48-1 F Fluoride 0.446 
THOD 5/23/2006 16:00 5/24/2006 5/31/2006 4:44 5/31/2006 4:44 99.26 SB1-0530 14797-55-1 NO3N Nitrate-N 0.114 
THOD 5/23/2006 16:00 5/24/2006 5/31/2006 4:44 5/31/2006 4:44 99.26 SB1-0530 14797-65-<NO2N Nitrite-N 0.52 
THOD 5/23/2006 16:00 5/24/2006 5/31/2006 4:44 5/31/2006 4:44 99.26 SB1 -0530 14808-79-1 SO4 Sulfate 2.33 
NE 5/23/2006 16:00 5/24/2006 6/2/2006 14:17 99.26 MOISTURI MOIST Moisture 0.736 
THOD 5/23/2006 16:00 5/24/2006 6/2/2006 14:59 6/2/2006 14:59 99.26 SB1-0602 pH PH pH 9.11 
THOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16887-00-1 CL Chloride 25 
THOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 16984-48-1 F Fluoride 24.4 
THOD 5/30/2006 17:47 5/30/2006 17:47 100 SB1-0530 14808-79-1 SO4 Sulfate 26.6 
THOD 6/5/2006 18:24 6/5/2006 18:24 100 SB1 -0605 7727-37-9 KN Total Kjeld 1610 
THOD 6/6/2006 14:13 6/6/2006 14:13 100 SB1-0606 7664-41-7 NH3N Ammonia-I 184 
NE 6/8/2006 9:59 100 TOC TOC Total Orga 9570 
THOD 5/30/2006 18:57 5/30/2006 18:57 100 SB1 -0530 14797-65-( NO2N Nitrite-N 5.63 
THOD 5/30/2006 20:08 5/30/2006 20:08 100 SB1-0530 14797-55-1 NO3N Nitrate-N 38 
THOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1 -0530 16887-00-1 CL Chloride 0.5 
THOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 16984-48-lF Fluoride 0.5 
THOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 14797-55-1 NO3N Nitrate-N 0.5 
THOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 14797-65-( NO2N Nitrite-N 0.5 
THOD 5/31/2006 0:26 5/31/2006 0:26 100 SB1-0530 14808-79-1 SO4 Sulfate 0.5 
THOD 6/5/2006 18:33 6/5/2006 18:33 100 SB1-0605 7727-37-9 KN Total Kjeld 92.1 
THOD 6/6/2006 14:18 6/6/2006 14:18 100 SB1 -0606 7664-41-7 NH3N Ammonia-I 0.604 
NE 6/8/2006 10:35 100 TOC TOC Total Orga 100 



verCont UpperCont Basis ConcQual MDLAdjusI RLAdjuste, SampleDe: LeachMetr LeachDate Leach Time Leachlot Analysislo CalReflD 
D J 0.758 2.84 J11 K22 NONE 060606NH 060606NH32 
D = 30.6 87.4 J11K22 NONE S81-0608 101405S1 
D 51 .9 190 J11 K22 NONE 060506KN 060506TKN 
D 0.0632 0.52 J11K22 NONE 053006Q3 300A-013006 
D J 0.0565 0.52 J11K22 NONE 053006Q3 300A-013006 
D J 0.0489 0.52 J11K22 NONE 053006Q3 300A-013006 
D u 0.0467 0.52 J11K22 NONE 053006Q3 300A-013006 
D = 0.0839 0.52 J11 K22 NONE 053006Q3 300A-013006 
D = 0 0 J11K22 NONE 060206MC NONE 
D 0 0 J11K22 NONE 060206PH NONE 

90 110 D = 0.0607 0.5 NONE 053006Q3 300A-013006 
90 110 D = 0.0543 0.5 NONE 053006Q3 300A-013006 
90 110 D = 0.0806 0.5 NONE 053006Q3 300A-013006 
75 125 D = 27.3 100 NONE 060506KN 060506TKN 
75 125 D 0.534 2 NONE 060606NH 060606NH32 
75 125 D = 72 .1 206 NONE S81-0608 101405S1 
90 110 D 0.0449 0.5 NONE 053006Q3 300A-013006 
90 110 D = 0.0469 0.5 NONE 053006Q3 300A-013006 

D u 0.0607 0.5 NONE 053006Q3 300A-013006 
D u 0.0543 0.5 NONE 053006Q3 300A-013006 
D u 0.0469 0.5 NONE 053006Q3 300A-013006 
D u 0.0449 0.5 NONE 053006Q3 300A-013006 
D u 0.0806 0.5 NONE 053006Q3 300A-013006 
D J 27.3 100 NONE 060506KN 060506TKN 
D J 0.534 2 NONE 060606NH 060606NH32 
D u 35 100 NONE S81 -0608 101405S1 




