SAF-RC-051
100 & 300 Area Component of the
RCBRA - Incremental Soil Sampling
FINAL DATA PACKAGE

COMPLETE COPY OF DATA PACKAGE TO:

Jill Thomson H0-23 KW 6/14/06
INITIAL/DATE E ‘
Jeanette Duncan H9-02 KW 6/14/06 J
INITIAL/DATE
EDMC
JMMENTS:

SDG F1518 SAF-RC-051
Rad only X Chem only Rad & Chem

X Complete Partial

Waste Site: Upper Riparian #16

j —



CHaM HILL
Applied Sciences Laboratory

2300 NW Walnut Biva
‘ Corvolls, OR
97330-8538
CHZMHILL PO, Box 28
g PP Sloncms Laboratoy | oot o0
N/ 973300028
Tel 541.7524271
May 19, 2006 Fox 5417620276
ELR Consulting

2328 S. Garfield Street
Kennewick, WA 99337

RE: Laboratory Report for ELR Consulting
Applied Sciences Laboratory Reference No. F1518

Dear Emmett Richards:

On April 12, 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 concemning the data, or
if you need additional information, please call Mark Bos at (541) 758-0235, extension 3135.

Sincerely,

ot R,

Mark Bos
Analytical Manager

Enclosures
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SDG No.:

F1518

Matrix: SOIL

1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

5B1-0413

Lab Name: CH2M HILL/LAB/CVO

Ltab sample ID: SB1-0413

% Moisture: 0 Date Received: /_/
Sample Analysis Date
cas No. I Analyte MDL PQL | Result Units| DF | Amount Method |Analyzed
7664-41-7 Ammonia-N 0.534 2.00 1.28 mg/kg 1 l1a E350.3 04/13/06

FORM I GEN CHEM




QC DATA
SUMMARY

_10_.






GENERAL CHEMISTRY INITIAL CALIBRATION DATA

Lab Name: CH2M HILL/LAB/CVO

SDG No.: F1518

Analysis Method: E350.3 Initial Calibration Date: 04/05/06 1500

Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 040506NH3

Curve
Analyte Type r Q
Anmonia-~N LNR 0.9994
FORM II (Part 2) GEN CHEM E35_023.

118-71518-w



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: F1518
Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0405

Concentration Units: mg/L

Analyte

Expec.ted

Found

8D

Ammonia-N

10

9.93

-0.7

l

FORM II-B GEN CHEM

mp g



2A-WC
GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1518 Lab Name: CH2M HILL/LAB/CVO
Analysis Method: E350.3 Analytical Lot ID: 041306NH3
Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 040506NH3

CCV #1 ID:CV1-0413 ccy #2 1D:Cv2-0413 CCV #3 ID:CVv3-0413
Analyte Expected | Found $D Q |Expected | Found $D Q |Expected | Found $D Q
Ammonia-N 1 1.12f 11.7 10 10.1 1.0 1 0.942| -5.8

L {1 ]

FORM II-A GEN CHEM E33p43-









14-wC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

sSD@ No.: F1518

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANAY.YZED ANAY.YZED
01l|LEVEL 1 LEVEL 1 04/05/06 1544
01|LEVEL 2 LEVEL 2 04/05/06 1546
02|LEVEL 3 LEVEL 3 04/05/06 1548
03 |LEVEL 4 LEVEL 4 04/05/06 1550
07{1CV-0405 ICV-0405 04/05/06 1559
COMMENTS :
FORM XIV GEN CHEM

2-F1518-W

z3s0T3L 7~



11

SDG No.: F1518

Analysis Method: E350.3

Instrument: NONE

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name:

Lab Code: CVO

Analytical Lot ID: 041306NH3

~wsmes “*ILL/LAB/CVO

CLIENT LAB DATE TIME
SAMPLE ID -SAMPLE ID ANALYZED ANALYZED

08|cvi-0413 CV1-0413 04/13/06 1235
09]Cv2-0413 Cv2-0413 04/13/06 1235
BS1S0413 BS150413 04/13/06 1240
13|SB1-0413 SB1-0413 04/13/06 1244
22|J113J30 F151801 04/13/06 1405
24 Cv3-0413 04/13/06 1409

Cv3-0413

FORM XIV GEN CHEM

e350 31 8-~



‘ CH2M HILL
Applied Sciences Labortory (ASL)
=H2M H“'L 2300 NW walnut Bivd.
gy Arpled Sclorces Labonatery P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
05/01/06 MDL Study Report Fax: 541-752-0276
Analytical Method: E350.3 Instrument ID: NONE
Matrix: Soil Concentration Units: mg/kg
Analysis | Amt, Replicates Std.
Anmalyte Date | Spiked 1 2 3 4 5 6 7 8 Dev. | MDL
Ammonia 08/05/05 2 2.18 1.70 1.73 1.70 173 1.74 1.81 0.170] 0534

& N
(¥ )






Analytical Method: EPA300.0

Lab Name: CH2M HILL Applied Sciences Lab
Base/Command: ELR Consulting

CASE NARRATIVE

ANIONS

Prime Contractor.:

Batch No.: E1518

Contract #.: 920842.0TC

L Holding Times:
All acceptance criteria were met.
1L Analysis:
A, Calibration:
All acceptance criteria were met.
B. Blanks:
All acceptance criteria were met.
C. Matrix Spike/Matrix Spike Duplicate Sampie(s):
Samples were anatyzed in accordance with SOP.
D. rato; ntrol Spik
All acceptance criteria were met.
E. Analytical Exception:
None.
F. Other:
None.

. Sampling Equipment:

None.

Iv. Documentation_Exceptions:

None

V. Icentify that this data package is in compliance with the terms and conditions agreed to by the client and CHZM
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: /‘Y—}): 2 ‘

T

Reviewed br.;m,;ézsf. N 10

AFCEE FORM I-1

Dae: & Jfr T/ 0 &

Date:_ =S ég Ah

_21.-
























SDG No.: F1518

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

Analysis Method: E300.0A

Instrument Name: ICQ

Initial Calibration ID: 300A-013006

2A-WC

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 042106Q2

Concentration Units: mg/L

ccv #1 ID:Cv3-0421 cCcv #2 ID:Cvda-0421 CCV #3 ID:
Analyte Expected | Found D Expected | Found $D Expected | Found $D
chloride 2.5 2,44} -2.5 5 5.28f 5.7
Fluoride 2.5 2.55 1.8 5 5.19 3.8
Nitrate-N 2.5 2.63 5.3 5 5.52{ 10.3
Nitrit 2.5 2.47] -1.2 5 5.52| 10.4
Sul fate 7.5 7.59 1.2 15 16.0 6.7

P o b e -

FORM II-A GEN CHEM

E3909Q




41
43
44

3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

| SB1-0421
SDG No.: Fl1l518 Lab Name: CH2M HILL/LAB/CVO
Analysis Method: E300.0A Lab Sample ID: SB1-0421
Initial Cal ID: 300A-013006 Date Analyzed: 0_4/21/06
Matrix: (Soil/wWater) SOIL Time Analyzed: 2207

Instrument: ICQ

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

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANALYZED ANALYZED
BS1S0421 BS1S0421 04/21/06 2128
BS250421 BS2S0421 04/21/06 2148
BS350421 BS3S0421 04/21/06 2157
J11J00 . F151801 04/21/06 2315

-P1518-W FORM III GEN CHEM

E300.0A



GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

Analysis Method: E300.0a
Initial cal ID: 300A-013006
Matrix: (Soil/Water) SOIL

Instrument: ICQ

T7-WC

Lab Name:

CH2M HILL/LAB/CVO

LCS ID: BS150421

Date Analyzed: 04/21/06

Time Analyzed: 2128

Concentration Units: mg/kg

QC Limits
Analyte Expected Found $R SR Q
Chlorigde 25 27.0 108 90-110
Fluoride 25 26.7 107 90-110
Sulfate 25 27.1 108 90-110

* Values outside of QC limits

FORM VII GEN CHEM

E300.0



SDG No,: F1518

7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

Analysis Method: E300.0A

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name:

CH2M HILL/LAB/CVO

LCS ID: BS2S0421

Date Analyzed: 04/21/06

Time Analyzed: 2148

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R 3R
Nitrite-N 5.65 5.71 101 90-110

* Yalues outside of QC limits

FORM VII GEN CHEM

-32-

E300.0






14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1518
Analysis Method: E300.0A

Instrument: ICQ

Analytical Lot ID: 300A-013006

Lab Name:

CH2M HILL/LAB/CVO

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
02 |LEVEL1 LEVEL1l 01/30/06 1729
03 |LEVEL2 LEVEL2 01/30/06 1738
04|LEVEL3 LEVEL3 01/30/06 1749
05|LEVEL4 LEVEL4 01/30/06 1758
06 |LEVELS LEVELS 01/30/06 1808
07 |LEVEL6 LEVEL6 01/30/06 1818
08 |LEVEL7 LEVEL? 01/30/06 1827
10|ICcV-0130 ICV-0130 01/30/06 1846
11jxCv-0130 Icv-0130 01/30/06 1856
13]1CV-0130 ICV-0130 01/30/06 1916
3
FORM XIV GEN CHEM E300.0Aa

31-F1518-w












SDG No-: F1518

Matrix: SOIL

1A-WC

GENERAI, CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

[ J11330 ]

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F151801

Date Received: 04/12/06

Sample Analysis Date
CAS No. Analyte MDL PQL | Result]| Q | Units{ DF'| Amount Method Analyzed
MOISTURE Moisture 0.00 0.00 1.05 % 1 10.1849 G| ASTM D2216 | 04/17/06

FORM I GEN CHEM






ple used

[ material ON each sieve
04/19/2006
Client Sieve Sieve Size
— meare LD. # (um)
F151801 J11JJ0 8 2362
16 1180
30 600
50 500
100 147
200 75
pan
total

I
D wnaMHIL
? Appiled Sclences Group

Sieve Size

(mm)
2.362
1.180
0.600
0.500
0.147
0.075

Weight
Retained
®
0.50
69.80
95.90
93.50
139.10
73.20

" 2690

498.9

‘Weight
Retained
(%)
0.10
13.99
19.22
18.74
27.88
14.67
5.39

Cuomnlative Cumulative
Coarser Finer
(%) (%)
0.10 99.90
14.09 85.91
33.31 66.69
52.05 47.95
79.94 20.06
94.61 539
100.00 0.00

2300 NW Wothut Bivd, Corvalls OR 97330-3538
P.O. Box 428, Carvalis, OR 97339-0428

Tl 541.752.427 1 Fox 541,752.0276












CASE NARRATIVE

TKN
Analytical Method: EPA 351.4 Batch No.: F1518
Lab Name: CH2M HILL Applied Sciences Lab Contract #.: 920842.0TC
Project Name: ELR Consulting Prime Contractor.:

L Holding Times:

All acceptance criteria were met.

I Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:

All acceptance criteria were met.

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

D.  Labomtory 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.

118 Sampling Equipment:
Noze.

Iv. Documentation Exceptions:
None

V. 1certify 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  ; hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

e 0 W M T o S0t
a/f»g{.)  owe_5[ale

_44_







1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

311330 J
SDG No.: F1518 Lab Name: CH2M HILL/LAB/CVO
Matrix: SOIL Lab Sample ID: F151801
% Moisture: 1 Date Received: 04/12/06
Sample Analysis Date
CAS No. Analyte MDL PQL | Result Units| DF Amount Method |Analyzed
7727-37-9 Total Kjeldahl Nitrogen as N 52.3 192 443 mg/kg 1 0.5262 G E351.4 04,18/06
FORM I GEN CHEM -46-

=16:19-71518-W










2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1518 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4 Initial Calibration Date: 04/18/06 1040

Instrument Name: NONE . Concentration Units: mg/L

Initial Calibration ID: 041806TKN

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

Total Kjeldahl Nitrogen | 2.0 155 20.0 106 200 0.2 | 2000 -10

- FORM II GEN CHEM . E3sQu-



2-WC
GENERAI, CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1518 Lab Name: CH2M HILL/LAB/CVO
A]

Analysis Method: E351.4 Initial Calibration Date: 04/18/06 1040
Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 041806TKN

Curve
Analyte Type || T Q
Total Kjeldahl Nitrogen as N LNR . 0.9979

FORM II {(Part 2) GEN CHEM E¥sHA-




2B-WC
GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

Lab Name: CH2M HILL/LAB/CVO

SDG No.: F1518

Analysis Method: E351.4 Second Source ID:ICV-0418

Instrument Name: NONE Concentration Units:mg/L

Initial Calibration ID: 041806TKN

Analyte Expacted Found %D Q
20 17.7] -11.8

Total Kjeldahl Nitrogen as N

EH 11_1-

FORM II-B GEN CHEM




GENERAL: CHEMISTRY CALYBRATION VERIFICATION DATA

SDG No.: F1518 ' Lab Name: CH2M HILL/LAB/CVO
Analysis Method: E351.4 Analytical Lot ID: 041B06TKN

Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 041806TKN

CCV #1 ID:CV1-0418 CCV #2 ID:CV2-0418 CCV #3 ID:CV3-0414
Analyte Expected | Found %D Q | Expected | Found %D Q |Expected | Found %D
Total Kjeldahl Nitrogen as N 20 17.5|-12.6 200 181} -9.6 20 18.4| -8.1
pments :
ET060501-16: 19-F1518-4 FORM II-A GEN CHEM 2524







SDG No.:

7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

Fl518

Analysis Method: E351.4

Initial Cal ID: 041B06TKN

Matrix: {Soil/water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S0418

Date Analyzed: 04/18/06

Time Analyzed: 1051

Concentration Units: mg/kg

QC Limits
Analyte Expected Found $R SR
Total Kjeldahl Nitrogen as N 680 807 118 75-125

* Values outside of QC limits

Comments:

FORM VII GEN CHEM

ms1P4—




SDG No.: F1518

Analysis Method: E351.4

Instrument: NONE

14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name:

CH2M HILL/LARB/CVO

Lab Code: CVO

Analytical Lot ID: 041806TKN

01
02
03
04
05
06
07
09
11
19
22

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVEL 1 LEVEL 1 04/18/06 1040
LEVEL 2 LEVEL 2 04/18/06 1040
LEVEL 3 LEVEL 3 04/18/06 1040
LEVEL 4 LEVEL 4 04/18/06 1040
cv1-0418 cvi-0418 04/18/06 1042
cv2-0418 Cv2-0418 04/18/06 1042
ICV-0418 ICV-0418 04/18/06 1045
B5150418 BS150418 04/18/06 1051
SB1-0418 SB1-0418 04/18/06 1053
J113J0 [r151801 04/18/06 1114
Ccv3-0414 CvV3-0414 04/18/06 1121

AmbaroaIno

FORM XIV GEN CHEM

_55..

E351.4









CASE NARRATIVE

TOC SOILS
Analytical Method: ASTM E-777 Batch No.: F1518
Lab Name: CH2M HILL Applicd Sciences Lab Contract #.: 920842.0TC
Project Name: BLR Consulting Prime Contractor.:

L Holding Times:
Al acceptance criteria were met.

II. A=~Tysig:

A Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD
All acceptance criteria were met.

D. Laboratory Control Spike(L.CS
All acceptance criteria were met.

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

F. Analvtical Exceptions;

All acceptance criteria were met.

.  Sampling Equipment:

Norne.

Iv. Documentation Exceptions:
None

V. © 77~ ‘his data package is in compliance with the terms and conditions __ ‘ed to by the client and CH2M

schnicallv and for completeness, except for the conditions detailed above. Release of the data
ais har  py data package has been authorized by the Laboratory Manager or designee, as verified

. ng signature.

Reported W‘M . Date;___&/-2 5’%

>M~z mm‘f/

-58-






SDG No.: F1518

1A-wWC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J11J330

Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: F151801
% Moisture: 0 Date Received: 04/12/06
Sample Analysis Date
CAS No. Analyte MDL POL | Result| Q | Units| DF Amount Method Analyzed
TOC Total Organic Carbon 140 400 12400 mg/kg 1 0.2502 G| ASTM E777 04/25/06
_6 0 -

FORM I GEN CHEM



















SDG No.: F1518

Analysis Method: ASTM E777

Instrument Name:

TOC Skalar

Initial Calibration ID: 101405S1

2A-WC
GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 042506TOCS

Concentration Units: mg/kg

CCV #1 ID:CV1-0425 CCV #2 ID:CV2-0425 CcCcv #3 ID:
Analyte Expected | Found $D Expected | Found %D Q |Expected | Found $D Q
Total ( _ ic Carbon 4000 3940( -1.5 4000 4090 2.2
| _'._ﬁ
Comments:

FORM II-A GEN CHEM AsTi 867












SDG No.: F1518

Analysis Method: ASTM E777

Instrument: TOC Skalar

14-wC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 042506TOCS

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
01ICv1-0425- -|cv1l-0425 04/25/06 1058
0 425 BS1S0425 04/25/06 1111
0 3425 SB1-0425 04/25/06 1121
06{J11300 F151801 04/25/06 1158
14|Cv2-0425 Ccv2-0425 04/25/06 1511
COMMENTS :
_70_
FORM XIV GEN CHEM ASTM E777

ADO60423-16: 43-P1518-1









o )=

ure Hanford CHAIN OF CUSTODY/SAMPLE , RC-051-101 ;= - - -
M Telephone No. -
,_e375-4688 : Price Code 8L Data Turnaround
1 atr Ouals 45 Days
nt of .« Incremental Sq N#16 Air Quality []
‘ 0A ;
.2: &S/ PORT
lill No.
]  A0601S1
ZARDS/REMARKS
None Nooe
Preservation
G/P PG
. . Type of
Special Handling and/or Storage of Contalner l -
Use page 3 for original material so Corvallis for MIS preparation and No. of Container(s) .
aliquoting, page 1 for radicanalytical fractions to Eberline, & page 2 1000g 4000g
Jor chemical analytical fractions 1o Lionville. Volume
Seciem(1)in |  Soil Plant
Special Toxkity
SAMPLE ANALYSIS bl PR
Toxkcy
ASTM E2172
Sample No. Matrix * Sample Date Sample Time
J11JJ0 SOIL H-ll-06 | |{,'00
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
uished By/Removed Frpm Date/Time Recewed By/Stared In * These marks indicate thal ualess lined ont, annlyu: 10 be included with Strontium 89,90 - Total Sr gssai
— analysis fraction. )
hm M \QE‘,% HZ'M "“ l\'h_\ “—Thesenurbmdlmtetlnumlnnan-amlymusedlopmpeﬂyrmlcocm $O=Sotid
Date/Time' 1 8! 3O[Reen; Date/Time H{-Z-Of Contact Joan Kessner for any questions. SisSiudge
W Watler
(1) Pasticle Size (Dry Sieve) - D422; Moisture Cousent - D2216; TOC - 9060; pH (Soil) - 9045; o
Nitrogen by Kjeldahl - 351.2; Ammonia - 350.3; IC Anions - 300.0; Percent Solids DS=Drum Sclids
DLDrun Liogkes
Relinquished By/Removed From Date/Time ]R:ceived By/Stored In Date/Time Lﬂ'&“.;
LaLigws
" VaVegelati
lRellnquishcd By/Removed From Date/Time Ikeceived By/Stored In Date/Time . obegusion
IRzlinquished By/Removed From Date/Time . lRueived By/Stored In Date/Time
LABORATORY | Received By Tide Date/Time
SECTION
FO hod Dispased By Date/Time
b

BH






VersionCo LabName SDG

4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4,00EPAC CHMC
4.00EPAC CHMC

Fi518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518

FieldlD

J1100 10 N
JI1JJO JMAI0 N
J11J0 M0 N
J11W0 J110 N
JI1J0 J110 N
JHyge JAJe N
J114J0 J110 N
J11440 JH10 N
H1J0 H1W0 N
JI1e J11e N
BS150413 BS1504138S
BS150418 BS1S0418 BS

BS150421 BS150421 BS
BS150421 BE150421 BS
BS150421 BS5130421 BS
85150425 B5150425 BS
85250421 BS250421 BS
BS350421 BS3S0421 BS
$B1-0413 5B1-0413 LB
£B1-0418 SB1-0418 LB
SB1-0421 SB1-0421 LB
SB1-0421 581-0421 LB
SB1-0421 3B1-0421 LB
$B1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
5B1-0425 SB1-0425 LB

NativelD QAQCTypLRType Matrix

SO
SOIL
SOl
SOoIL
SOIL
SOIL
S0l
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOiL
SOiL
SOIL
SOIL
SOiL
SOIL
SOiL
SOIL
SOIL
SOIL
SOIL
SOiL

L.abSampk AnalysisM« Extraction! SampleDa SampleTin ReceiveDa ExtractDat ExtractTim AnalysisD: AnalysisTu PercentSo LabLotCtis CAS
ASTM E77 NONE

F151801
F151801
F151801
F151801
F151801
F151801
F151801
F151801
F151801
F151801
B$150413 E350.3

BS150418 E351.4

BS150421 E300.0A
BS150421 E300.0A
BS150421 E300.0A

E351.4

E350.3

E£300.0A
£300.0A
E300.0A
E300.0A
£300.0A

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

ASTM D22 NONE
SWO045C METHOD

METHOD
METHOD
METHCD
METHOD
METHOD

BS150425 ASTM ET7 NONE

BS250421 E300.0A
BS350421 E300.0A
5B1-0413 E350.3
SB1-0418 E351.4
SB81-0421 E300.0A
SB1-0421 E300.0A
SB1-0421 E300.0A
SB1-0421 E300.0A
5B1-0421 E300.0A

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

5B81-0425 ASTM E77 NONE

4/11/2006
4/11/2006
411/2006
4/11/2008
4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006

16:00 4/12/2006
16:00 4/12/2006 4/18/2006
16:00 4/12/2006 4/13/2006
16:00 4/12/2006 4/21/2006
16:00 4/12/2006 4/21/2006
168:00 4/12/2006 4/21/2006
16:00 4/12/2006 4/21/2006
16:00 4/12/2006 4/21/2006
16:00 4/12/2006
16:00 4/12/2006 4/12/2006
4/13/2006
4/18/2006
4/21/2006
42172006
4/21/2006

42112006
4121712008
4/13/2006
4182006
41212006
412112006
4/21/2006
4/21/2006
412172006

4/25/2006
11:14 4118/2006
14:05 4/13/2006
23115 4/21/2006
23115 4/21/2006
23115 4/21/2006
23115 4/21/2008
23:15 4/21/2006

4/17/2006
15:37 411212006
12:40 4/13/2006
10:51 4/18/2006
21:28 472112006
21:28 4/21/2006
21:28 4/21/2006

412512006
21:48 42112006
21:57 4121/2008
12:44 4/13/2006
10:53 4/18/2008
22:07 412172006
22:07 4/21/2006
22:07 4/21/2006
22:07 4/21/20068
22:07 42142006

47252006

11:58
11;14
14:05
2315
2315
2315
23:15
2315
16:52
1537
12:40
10:51
21:28
21:28
21:28
11:11
21:48
21.57
12:44
10:53
22:07
22:07
22:07
2207
22:07
11:21

98.95
98.95 SB1-0418
98.95 SB1-0413
98.95 SB1-0421
98.95 SB1-0421
98.95 SB1-0421
98,95 SB1-0421
98.95 SB1-0421
98,05
98.95 SB1-0412
100 SB1-0413
100 SB1-0418
100 SB1-0421
100 SB1-0421
100 SB1-0421
100
100 SB1-0421
100 SB1-0421
160 SB1-0413
100 SB1-0418
100 SB1-0421
100 SB1-0421
100 SB1-0421
100 SB1-0421
100 SB1-0421
100

TOC TOC
7727-37-8 KN
7664-41-7 NH3N
16867-00+4 CL
16984-48-( F
14797-55-ENO3N
14797-65- NO2N
1480879 504
MOISTUR! MOIST
pH PH
7664-41-7 NH3N
7727-37-9 KN
16837-00-( CL
16984484 F
14808-79-1 SO4
TOC TOC
14797-65- NO2N
14797-55 NO3N
7664-41-7 NH3N
7727-37-9 KN
16887-004 CL
16984484 F
14797-55- NO3N
14797-65-{ NO2N
14808-79-1 504
TOC TOC

ParamlD Analyte

Total Orga
Total Kjeld
Ammonia-}
Chioride
Fluoride
Nitrate-N
Nitrite-N
Sulfate
Moisture
pH
Ammenia-l
Total Kjeld
Chioride
Fluoride
Sulfate
Total Orga
Nitrite-N
Nitrate-N
Ammonia-|
Total Kjeld
Chioride
Fluoride
Nitrate-N
Nitrite-N
Sulfate
Totai Orga

Result

12400
443
495
1.55
0.484
287
0465
a7
1.05
7.19
196
807
27
26.7
271
9120
5.71
38.7
1.28



ExpectedV Units
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
PERCENT
PH UNITS

200 MG/KG
680 MG/KG
25 MG/KG
25 MG/IKG
25 MG/KG
3340 MG/KG
585 MG/KG
36 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
¢ MG/KG
0 MG/KG
0 MG/KG
0 MG/KG

Dilution

P I I I Y Y S AT A N e A S I R S R S (T G Y

MDL
140
518
0.942
0.0582
0.052
0.045
0.043
0.0772
0
0
0.534
27.3
0.0607
0.0543
0.0806
§6.5
0.0449
0.0459
0.534
27.3
0.0607
0.0543
0.0469
0.0449
0.0806
35

RL

LabQualifk Surrogate Comments ParVaiUnc Recovery LowerCont UpperCont Basis

400
190
3.53
0.479
0479 U
0.479
0479 B
0.479

ZZZZETZZZZZZLZZZZZZZ2Z2ZZ2ZZTZZ

88388835

O0OUODOO0OQUUO0D

wlwlwlvivivielol

ConcQual MDLAGjus! RLAdjuste: SampleDe: LeachMett LeachDate LeachTime LeachLot  AnalysisiLo CalReflD

CeeCtCC=CS— i ununihaudnuwetcuul

140
523
0.951
0.0587
0.0525
0.0454
0.0434
0.078
0

o
0.534
273
0.0607
0.0543
0.0806
56.5
0.0449
0.0469
0.534
273
0.0607
0.0543
0.0469
0.0449
0.08086
35

400 J113J0
192 J110J0
3.56 J11JJ0
0.484 H1JJ0
0.484 J11JJ0
0.484 J11JJo
0.484 J11JJ0
0.484 J11.1J0
0 110

0 J11JJ0

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

5B1-0425 10140581
041806KN 041806TKN
041306NH 040506NH3
042106Q2 300A-013006
042106Q2 300A-013006
042106Cx2 300A-013006
042106Q2 300A-013006
042106Q2 300A-013006
041706MC NONE
041206PH NONE
041306NH 040506NH3
041806KN 041806 TKN
042106Q2 300A-013006
042106Q2 300A-013006
042106Q2 300A-013006
SB1-0425 10140551
042106Q2 300A-013006
042106Q2 300A-013006
041306NH 040506NH3
041806KN 041806 TKN
042106Q2 300A-013006
042106Q2 300A-013006
042106Q2 300A-013006
042106Q2 300A-013006
042106Q2 300A-013006
SB1-0425 10140551




3-wC .
SOIL GENERAL CHEMISTRY METHOD BLANR SUMMARY

Pield Sample ID:
[ SB1-0425 ]

SDG No.: F1518 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: ASTM E777

Lab Sample ID: SB1-0425

Date Analyzed: 04/25/06

Initial Cal ID: 10140581
Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

THI ETHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

Time Analyzed: 1121 -

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED
02|BS150425 BS1S0425 04/25/06 1111
06|J113J0 F151801 04/25/06 1.
COMMENTS :

ADDS0425-16: 03-F1518-¥ FORM III GEN CHEM ASTM 367;7



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1518
Analysis Method: ASTM E777

Initial cal ID: 10140581
Matrix: (Soil/water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

ICS ID: BS1S0425
Date Analyzed: 04/25/06
Time Analyzed: 1111

Concentration Units: mg/kg

| QC Limits
Analyte Expected Found SR £R Q
al’ Organic Carbon 8840 9120 103 75-125
* values outside of QC limits
Comments:
asmu g77P 8"

ANNANA2%.168: d1~FIST R

FORM VII GEN CHEM
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GENERAL. CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1518

Analysis Method: ASTM E777

Instrument: TOC Skalar

Analytical Lot ID: 042506TOCS

Lab Name:

CH2M HILL/LAB/CVO

Lab code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANAYL.YZED ANALYZED
011CcV1-0425- - [CV1-0425 04/25/06 1058
02 25 BS1s50425 04/25/06 1111
03 |SB1-0425 SB1-0425 04/25/06 1121
( Jo F151801 04/25/06 1158
] 0425 CcV2-0425 04/25/06 i511
COMMENTS :
..'70_
FORM XIV GEN CHEM ASTM B777




P HZ2MHILL

« \ppliad Sclences Laboratory

CH2M HILL

Applied Sciences Labortory {ASL)

2300 NW Walnut Bivd.
P.O. Box 428

Corvallis, OR 97330-0428
Telephone: 541-752-4271

04/25/06 MDL Study Report Fax: 541-752-0276
Analytical Method: ASTM E777 Instrament ID: TOC Skalar
Matrix: Soil Concentration Units: mg/kg
Analysis | Amt. Replicates Std.
Anzlyte Date | Spiked 1 2 3 4 5 6 7 8 Dev. | MDL
Total Organic Carbon 0817/05 | 140 310 144 889 294 24 271 6.37 11 350

ADOEO425-16:43-F1518-W
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3 L Fi1s5ig -0l
Washin~ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-101 [Pe L of 1
Collector Company Contact Telenhone No. Prolect Coordinator A
STANKOVICH, M. JOAN KESSNER 375.4688 . |xEssNER,JH Price Code 8L Data Turnaround
Proiect Designation Sampling Location SAF No. Air Quality [] 45 Days
100 & 300 Arca Component of the RCBRA - Incremental So UPPER RIPARIAN #16 R
Ice Chest No. Field Loebook No. 0A M sinment
EL-1596—} j &ES/H8 6520 wrs minw TRANSPORT
Shipped To Offsite Pronerty No. Bill or Lading/Air ow No.
CH2MHILL A0G60151 .SEE OSPC
POSSIBLE SAMPLE HAZARDS/REMARKS
Nooc Noae
NONE Preservation
G/P P/G
Type of Contai
Special Handling and/or Storage oo l ‘
Use page 3 for originat material s0 Corvallis for MIS preparation and No. of Container(s) .
aliguoting, page [ ﬁ-;r mdiaa.ualyllcal ﬁ'm.:rians to Eberline, & page 2 1000g 4000g
Jor chemical analytical fractions io Lionville. Volume
Secicm(1)In | Soil Pl
Specia Toxkity
Instructions. | ASTME1963;
SAMPLE ANALYSIS | Sol Nertade
Toxkeky
ASTMELT2
Sample No. Matrix ¢ Sample Date Sample Time
J114J0 SOIL H4-ll-00 | |{,'00
CHAIN OF POSSESSION Sigw/Print Names SPECIAL INSTRUCTIONS 950 ToutSe Matix *
* These mﬂsmmmmmmmlmmbemchded with Stroathun-89,90 -«
ReltmshedByIRem Frpm Dﬂl"“‘"‘g rr“a’dﬁ yIZS‘lo‘\ltld\In‘-L l l_‘__\_ analysis fraction. smu :
‘ 1 ZCL‘O M \ é_‘L E A A~ These marks indicate that this is a non-asalysis used to ptopady format COC form. SOngolid
Daie/Time [0 3 ved By/Stored In Date/Time - |2-Of Contact Joan Kessner for any questions. m
, : (1) Particle Size (Dry Sieve) - D422; Moisture Coatent - D2216; TOC - 9060; pH (Soil) - 9045; payed
Relinquished By/Removed From Received ByiStored In Date/Time Nitrogen by Kjeldahi - 351.2; Ammonia - 350.3; IC Asions - 300.0; Percent Solids DB Selice
DlaDrum Liqolds
T=Tisrue
tzwnquished By/Removed From Date/Time lkeceived By/Stored In Date/Tume v
o
VuVegoation
lRelinquished By/Removed From Dale/Time Iku:ewed By/Stored In Date/Time - auter
FRclinquishcd By/Removed From Date/Time . lReceived By/Stored In Date/Time
LABORATORY | Received By Tide Daie/Time
SECTION |
FINAL SAMPLE ] Disposal Method Disposed By Date/Time
Eﬂgosmon

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



CH2NIHILL

S, /72yic2] Services Sample Receipt Record
Batch Number: |FIS|R-€r | Date received: B;"" - __]
Client/Project IMMJ%

VERIFICATION OF SAMPLE CONDITIONS (verify all items) * HD = Client Hand delivered Samples
Observation YES NO

Radiological Screening for AFCEE X

Were custody seals intact and on the outside of the cooler? HO
If yes, Where? Front Rear_____ Lt Side Rt Side ’

Type of packing material: ice Blue lce Bubble wrap HD

Was the Chain of Custody inside the cooler? ag4 0

Was the Chain of Custody properly filled out? h'¢
Were the sample containers in good condition? X
Containers supplied by ASL? X
Any sample with < 1/2 holding time remaining? If so contact LPM A d
Was there ice in the cooler? Enter temp. QQO c X
All VOCs free of air bubbles ? M
VERIFICATION OF SAMPLE PRESERVATION

Other [spectif
Sample |[Nutrients Metals pH| Volatiles | Cyanides| TOC pH | TOX pH Frem A
" No pH <2 <2 pH <2 pH »12 <2 <2 {salisinpres)

1 4
2

3

4

5

6
7

8 .

9

10

11

12

13

14

15

46

17

18

19

20

21

22

23

24

25

26

27

LOGIN AND pH VERIFICATIONS PERFORMED BY
. 2, '3
DalefTime . OCalefTime

Rev )1/05/2003-recptred.xls



VersionCo LabName SDG

4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC  F1518
4.00EPAC CHMC F1518
4,00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518
4.00EPAC CHMC F1518

FieldiD  NativeiD QAQCTyp:tLRType
J11JJ0 J114J0 N
J11JJ0 J114J0 N
J11JJ0 J114J0 N
J11JJo J114J0 N
J11J00  J11JJ0 N
J11JJ0 J11JJ0 N
J11JJ0 140 N
J11JJ0 J114J0 N
J11JJ0 J11JJ0 N
J114J0 J11JJ0 N
BS1S0413 BS1S0413BS
BS1S0418 BS1S0418 BS

BS1S0421 BS1S0421 BS
BS150421 BS1S0421 BS
BS1S0421 BS1S0421 BS
BS1S0425 BS1S0425 BS
BS2S0421 BS250421 BS
BS3S0421 BS3S0421 BS

SB1-0413
SB1-0418
5B81-0421
S$B1-0421
SB1-0421
SB1-0421
SB1-0421
SB1-0425

SB1-0413
SB1-0418
SB1-0421
SB1-0421
S$B1-0421
SB1-0421
SB1-0421
SB1-0425

Matrix
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

-SOIL

SOiL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

LabSample AnalysisMt Extractiont SampleDa SampleTin ReceiveDi¢

F151801 ASTM E77 NONE 4/11/2006 16:00 4/12/2006
F151801 E351.4 METHOD 4/11/2006 16:00 4/12/2006
F151801 E350.3 METHOD 4/11/2006 18:00 4/12/2006
F151801 E300.0A METHOD 4/11/2006 16:00 4/12/2006
F151801 E300.0A METHOD 4/11/2006 16:00 4/12/2008
F151801 E300.0A METHOD 4/11/2006 16:00 4/12/2006
F151801 E300.0A METHOD 4/11/2006 16:00 4/12/2006
F151801 E300.0A METHOD 4/11/2006 16:00 4/12/2008
F151801 ASTM D22 NONE 4/11/2006 16:00 4/12/2006
F151801 SW9045C METHOD 4/11/2006 16:00 4/12/2006
BS1S0413 E350.3 METHOD
BS1S0418 E351.4 METHOD
BS1S0421 E300.0A METHOD
BS1S0421 E300.0A METHOD
BS1S0421 E300.0A METHOD

BS1S50425 ASTM E77 NONE

BS2S0421 £300.0A METHOD
BS350421 E300.0A METHOD
SB1-0413 E350.3 METHOD
$B1-0418 E351.4 METHOD
$B1-0421 E300.0A METHOD
SB1-0421 E300.0A METHOD
SB1-0421 E300.0A METHOD
S$B1-0421 E300.0A METHOD
SB1-0421 E300.0A METHOD
SB1-0425 ASTM E77 NONE



ExpectedV Units
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
PERCENT
PH UNITS

200 MG/KG
680 MG/KG
25 MG/KG
25 MG/KG
25 MG/KG
8840 MG/KG
5.65 MG/KG
36 MG/KG
0 MG/KG

0 MG/KG

0 MG/KG

0 MG/XG

0 MG/KG

0 MG/KG

0 MG/XG

0 MG/KG

Dilution

J L Y NP N il Wit T NS (OGP [ IV QI (I (T QT QT (T e Qi e e

MDL
140
51.8
0.942
0.0582
0.052
0.045
0.043
0.0772
0
0
0.534
273
0.0607
0.0543
0.0806
56.5
0.0449
0.0469
0.534
27.3
0.0607
0.0543
0.0469
0.0449
0.0806
35

RL

LabQualific Surrogate Comments ParValUnc Recovery LowerCont UpperCont Basis

400
180
3.53
0.479
0479 U
0.479
0479 B
0.479

Z2Z2Z2Z222Z2Z22Z22Z2ZZ2Z22Z222Z22Z222Z2Z2Z2Z

98.1
119
108
107
108
103
101
108
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ConcQual
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BIOASSAY REPORT
ACUTE SCREENING BIOASSAYS
Conducted April 20 through 21, 2006

Prepared for

ELR CONSULTING, INC.
WASHINGTON CLOSURE HANFORD
RICHLAND, WASHINGTON

Prepared by

CH2M HILL
2300 NW Walnut Boulevard
Corvallis, Oregon 97330

May 9, 2006
Lab ID. Nos. BN1574-01 thru -05
SDG Number BN1574

SAF RC-051 -1-
SDG F1518
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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project, Richland, Washington. The tests were conducted from April 20 through 21,
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 HILL's in-house cuitures 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 | tions ted in the n,,ﬁ,l.tode test were 100 percent test sample with control soil

a __zfor 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 April 5, 2006, through April 12, 2006. The samples
were stored in the dark at 4°C unti] 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, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference
ClientID | Sample Sample Nematode Analytical
Date Location test SDG Lab SDG
J11JB4 | 04/05/2006 | 100-H RIPARIAN #1 ° BN1574-01 F1493
J11JB5 | 04/u>2006 | 100-D RIPARIAN #2 BN1574-02 F1508
J11JH6 | 04/10/2006 | 100-H RIPARIAN #9 BN1574-03 F1514
J11JJO0 | 04/11/2006 | UPPER RIPARIAN #16 BN1574-04 F1518
J11JH9 | 04/12/2006 | UPPER RIPARIAN #14 BN1574-05 F1522

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.




TEST INITIATION

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

TEST TERMINATION

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

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

¢ A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.
e The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

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

DATA ANALYSIS

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



RESULTS AND DISCUSSION
ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on April 20, 2006.

Table 2
Caenorhabditis elegans Results

Test initiated on April 20, 2006
Client ID Percent Percent
Survival Recovered
Control 93.3 100
J11JB4 46.7° 90.0
J11JBS 83.3 100
J11JH6 76.7° 96.7
J11JJO 76.7* 93.3
J11JH9 533°% 96.7

? Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the J11JB5
sample and a statistically significant reduction in survival in the J11JB4, J11JH6, J11JJO, and
J11JH9 samples when compared to the control.

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

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



REFERENCE TOXICANT TEST

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

Table 4
Chronic Reference Toxicant Tests (ug/L)
Species (test) LCs, Control Chart Limits
Caenorhabditis elegans (survival) 52.6 40.8 10 100.3

CERTIFICATION STATEMENT

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

designee, as verified by the followjng signature:
‘ W , M
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CHMHIl| ToXICITY TEST ORGANISM AND WATER QUALITY DATA

Client £LR.__ Washington Closure Hanford Test Initiation: Daty _ {-20-06 Test Termination: Date _“f-2!-9%
Contact Technician :rdvnécrﬂ- > Q}
Test Species/ID Caenorhabditis elegans / Nem o2 /
/ /
Sample Information Test ID# ID# ID# D#
: Total Residual |Ammonia | Hardness | Alkalinity Species Nem o2
Sample ID Field Colleeted  |Chlorine (mg/1)] NH;-N | mg/las | mg/las Information Acute
Nursber D Date  Time |resehes focaier, | P21 | C9COs | CoCOs | () o Ageat 4 days
|- Jus B4 A - -/ - - - - Initiation —
-0z | Ty 8s W/Alee - -/ = - - = |Test Container Sizs 15 mmm petri
% | InY HO Who/ck| -~ -/ - ~ - = |Test Volume 233 gdry wt.
-4 | JudJo apitos | - -/ - - - — |Peeding: Type none
ey | InI 19 ylzfoe |~ -/ - - - - Armount -
/ Aeration: Began none
/ Amount -
/ Dilution Water ID# Milli-Q Equiv.
/ Acclimation Period 4 days
/ Test Location #7
/ Organism Source T lhone
/ Sizs (mm) - ' - = -
/ Loading Rate - - - -
Hardness | Alkalinity] Initial |Comments: B 1ndicates the following action was taken, ( [ mndicates action not taken):
Dilution Water D# mgflas | mg/las pH
CaCQ; | CaCQ,
Milli-Q equivalent Water NA 0 0 NA
Water Quality Meters Used/ID#
é Dissolved Oxygen ___#2 pH __#3 Conductivity __ #2




__CHM HILIrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client ___Washington Closure Hanford Teeh.  OHs_NT_ = 24Hn o) Beginning, Date 4/~20-0lb __ Time _OA1O
Samplc Description see below Time  OHms H9 O UHs IO Ending, Date __4&/-2|-0OG Time _1] 30D
Test Specic Caenorliabditis ele ID#: NemO\L '
LabID Soil pH Soil % Moisture Soil Temperature (°C) Comments:
Ohr | 24mr Ohr 0 hr 24 hr
] B

Lab Control b.O g—?ﬁq 20.0 20 .77 |Bach test chamber has 2.33 g dry wt. soil +0.93 mi Milli-Q water (40% of dry wt).

BN1574-01 @ ‘ 216.A 20. G 7 0 :7 Samples hydrated 7 days prior to test initiation.

eNista2 | .G | LS 20. 6 07

BN1574-03 b, + .5 20 . (a 20 ‘7 All test soils were dried during sampling process.

BN1574-04 (o, 0.0 0.6 20.7

BN1s71a0s | o .| b 7 20,0 2077

Chamber Chamber Chamber
Lab ID Field ID Replicate __ # Lab ID Field ID Replicate __ # Lab ID Field ID Replicate _ #

Lab Control Artifieial Soil A 13 BN1574-04 1130 A 7

Lab Control Atificial Soil B 10 BN1574-04 o B 5

Lab Control Atificial Soil o 11 BN1574-04 J11530 c 14

BN1574-01 J11)B4 A 17 BN1574-05 JI1JHY A 12

BN1574-01 J11JB4 B 4 BN1574-05 J1JHY B 15

BN1574-01 J11JB4 [o 8 BN1574-05 J11JH9 c 3

BN1574-02 J1UBS A 6

BN1574-02 J11JBS B 9

BN1574-02 J11JBS C 1

JBN1574-03 J11JH6 A 18
BN1574-03 J11JH6 B 16
BN1574-03 J11JH6 C 2




_CHMHIL

NEMATODE TOXICITY TEST SURVIVAL DATA

Client Washington Closure Hanford Beginning, Date __ 42 0— Time _(0% ] O
Sample Description Lab ID#: B Ending,Date__ Y/~ Z[- D{n  Time_]|3D
Test Species: ___Caenorhabditis elegans ID#: Nem_0\2_
Testhnitistion: = Tech: Tech: _NJ Tie_t,  TestTemination:  Tech: Tecke __N\ T/ DQ Time || D0
Start | #alive | total # Start | #alive | total #

Chamber| Count | found | found Chamber | Count | found | found
Number 0 24hr | 24hr | Comments: Number 0 24hr | 24hr | Comments:

1 10 | 10 | (O | contvol noymabedes | 16 | 10 |7 |4

2 0 | A | WD were very haalitng 7 | 1w |5 |9

3 0o | & | lO \.,og;,,_.._: ~ lots of 18 w | 1 1O

4 10 L | (o monremamt anm d

5 110 |9 19 | salid w colow,

6 10 9 {© | Behad owvo ngma.jn;k

7 110 |71 |10 |4hod was alive

8 o | 3 3 !ka shovber faav

o | 10| O 110 |4ba cest of4he

10 0 | 4 1o | worwms.,

1 10 |lO|lO

2 [ w |4 |ID

3 110 ] A |0

| w ] F19

15 0 | @ |4

-11-




Page 1 of 1

Report Date: 27 Apr-06 2:37 PM
CETIS Test Summary Test Link: 03-8083-14B8/BN157401ce
Nematode 24 hour Acute test CH2M Hil
Test No: 04-3488-9081 Test Type: Nematode Swurvival Duration: 35h
Start Date: 20 Apr-08 Protocol: ASTM E2172-01 (2001) Species: Caenorhabdifls elegans
Ending Date: 21 Apr-08 11:30 AM DH Water: Source: In-House Culture
Setup Date: 20 Apr-06 12:00 AM Brine:
Sample No:  16-5207-3918 Code: BN1574-01 Client:
Sample Date: 07 Apr-06 Material: Sediment Project:
Recslve Date: Source:  Hanford
Sample Age: 13d Oh Station:
Comments: J11J84
Comparison Summary
Analysis Endpoint NOEL LOEL ChVv PMSD Method
08-9 % Survival . <100 100 N/A 16.75% Equa! Variance t Two-Sample
R R R R R R R R R R R R R R R R R I R R RSN REEEEBSSRR IE= SEEEEEESSBDm—————.?
s —_—_—_——____—_——‘————‘n
% Survival Summary
Conc-% Control Type Reps Mean Minimum Maxmum SE SD cv
0 Dilution Sedim 3 0.93333 0.80000 1.00000 0.03333 .  0.05774 6.19%
1100 3 0.46687 0.30000 0.60000 0.08819 0.15275 32.713%
% Survival Detail
Conc-% Control Type Rep1 Rep 2 Rep 3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.50000 0.60000 0.30000
B ‘ -12-
000-092-101-1 CETIS™ v1.1.2revl Analyst: Approval;



Comparisons: Page 1 of 1

' v Report Date: 27 Apr-06 2:37 PM
CETIS Analysis Detail ' Analysis:  08-9580-2332/BN157401ce
I Nematode 24 hour Acute test CH2M HII I
—_——————————
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 03-8088-1488 03-8088-1488 27 Apr-06 2:37 PM  CETISv1.1.2
Method Alt H Data Transform Zeta |rNOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 N/A 16.75%
Group Comparisons
-| Gontrol vs Conc-% Statistic Critical P-value MSD Decision{0.05)
| DilutionSed nt 100 5.25283 2.13185 0.0031 _ 0.22443 Significant Effect
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic  P-Value Decision(0.05)
Between 0.4587094 0.458709 1 27.59 0.00629 Significant Effect
Emor 0.0664984 0.016625 4
Total 0.52520785 0.4753340 5

ANDVA As ptions

Attr” e Test Statistic Critical P-Value Decision{0.01)

Variances Variance Ratio F 2.75565 189.00000 0.53253 Equal Variances

Distribution Shapiro-Wilk W 0.94487 0.69861 Normal Distribution

Data Summary Original Data Transformed Data

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

0 [  onSedm 3 0c i3 0.80000 1.00000 0.05773 1.30337 1.24905 1.41202 0.08409
100 3 0.46667 0.30000 0.60000 0.15275 0.75037 0.57964 0.88608 0.15619
Graphics

% Sarvival
e

0 100 “as a0 05 00 0s 10 15
Conc-% . Rankits

000-092-101-1 CETIS™ v1.1.2revl Analyst_ D~ Approval;
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CETIS Analysis Detail -

Linear Regression:
Report Date:
Analysis:

Page 2 of 2
04 Apr-06 11:24 AM
11-1509-7834/rceal09
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INTRODUCTION

CH2M HILL conducted chronic scrt __ng 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 April 26 through May 31,
2006.

METHODS AND MATERIALS
TEST METHODS

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

TEST ORGANISMS

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

CONTROL SOIL

The control. 1 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-
i ized 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

+u€ concentration tested in the bluegrass tests was 100 percent test sample with control soil
alone for the control. For the bluegrass tests, 50 sceds'per concentration were used with five
test ch.___ers per concentration and 10 seeds planted per chamber. Following
on, test chambers were thinned as needed to a maximum five seedlings per
replicate. ,














































































































































































































































































































































































































































































































