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Introduction

Water sampling of the observation wells and field and laboratory testing was done as described in the

Specifications.

WELL DEVELOPMENT

Well development was conducted as described in the Specification and the results are contained in
Attachment C.

WELL PURGING AND WATER SAMPLING

Water sampling was performed using a submersible pump placed approximately one foot above the
bottom of the well. The sampling method used was consistent with "sampling based on fixed volume
combined with indicator parameter stabilization!' as described in ASTM D 6452-99. The pumping rate
during well sampling was kept low enough to minimize sample turbidity, sample aeration, bubble
formation, and turbulent filling of sample containers.

Well purging was' performed until field-measured water quality indicator parameters stabilized and at
least three well volumes were purged, as measured by MACTEC and agreed upon by Bechtel.

Groundwater sampling and testing were performed as required by the Specification or modified as agreed
upon by Bechtel. The Specification requires a combination of Fixed Volume Purging (ASTM D 6452-99,
Section 6.6.4), and Purging Based on Stabilization of Indicator Parameters (ASTM D 6452-99, Section
6.6.4), and requires that at least three well volumes (including the saturated porous volume of the filter
pack) be removed from the well and the indicator parameters be stabilized prior to sampling. This was
modified as follows, per Bechtel's instructions: should wells go dry during the purging prior to sampling,
the following procedure will be followed:

1. When possible, decrease the flow rate as low as possible and monitor the specified field
(indicator) parameters during well purging activities. If the parameters have stabilized, proceed.
with collecting the required water samples for laboratory analyses regardless of if three well
volumes have been removed from the well.

2. If the well is purged dry prior to parameter stabilization, allow the well to recover and collect the
required water samples per USEPA, Region 4 Environmental Investigation Standard Operating
Procedures and Quality Assurance Manual. Obtain final field parameter readings. (Reference
EPA Region 4 Manual EISOPQAM Nov. 2001.)

The samples collected were controlled by the procedures provided in Attachment 9 of the Work Plan.

Field instruments were used to measure indicator parameters as specified. The field indicator parameters
which were measured included temperature, pH, electrical conductivity (specific conductance), turbidity,
oxidation-reduction potential (Eh or redox), and dissolved oxygen, in accordance with ASTM D 6452-99.
Calibration records for the instruments used to measure the parameters are contained in Appendix G-3 of
this Attachment. Field measurement methods complied with the following standards for these
parameters:

Temperature- EPA Method 170.1.

1
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" pH - ASTM D 1293-99 (Method B), or EPA Method 150.2, or EPA Method 9040B or 9041A
(SW 846).

* Electrical conductivity - ASTM D 1125-95, or EPA Method 120.1, or EPA Method 9050A (SW
846).

* Turbidity-ASTMD 1889-00, or EPA Method 180.1.
* Oxidation-reduction potential - ASTM D 1498-00.
* Dissolved oxygen - ASTM D 888-05 (Method B), or EPA Method 360.1.

SAMPLE CONTAINERS AND SHIPPING

Sample containers obtained from the testing laboratory were used for collecting water samples. The
laboratory indicated on each sample container the laboratory analysis which is to be performed, and the
preservative which was added to the container. Water samples were shipped to the testing laboratory in
ice-filled coolers.

LABORATORY ANALYSES OF SAMPLES

Laboratory testing for general water quality parameters was performed as assigned by Bechtel and
consisted of those listed below:

* Total dissolved solids - EPA Method 160.1
* Cations (metals) - EPA Method 200.7
* Inorganic ions (bromide, chloride, fluoride, sulfide) - EPA Method 300.0
* Alkalinity (bicarbonate/carbonate) - EPA Method 310.1
* Ammonia -EPA Method 350.1
* Nitrate/nitrite -EPA Method 353.1
• Cation/anion balance - Laboratory standard procedures.

The laboratory results are summarized herein in Table G-1.

DECONTAMINATION AND CLEANING

All equipment, accessories, tools and supplies used for measurement of field parameters were kept
decontaminated following ASTM D 5088-02. The equipment and tools were decontaminated before
work began, between each well, at the completion of the work, and/or as directed by Bechtel.

2
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TABLE G-1
GROUNDWATER LABORATORY RESULTS

STP COL PROJECT
MACTEC ENGI•IEERING AND CONSULTING, INC

PRbJECT# 5050-06-0496

Welt " Date TDS by EPA Nitrite/Nitrate by EPA Catlons/Metals by EPA Method 200.7 I Anions by EPA Method 300.0 ,onalanceb AmmoniabyEPA AlkalinityByEPA

Sampled Method 160.1 Method 353.1 Calcium Potassium Magnesium Sodium Bromide Chloride Flouride Sulfate SMiS (%) Method 350.1 Method 310.1

OW-308L 12130/2006 661 0.136 62.7 5.47 3-.2 149 0.71 199 0.8 24.4 3.4 0.083 347

OW-308U 12130/2006 1,240 0.149 97.1 2.530B 55.6 298 2.4 558 1.4 76.6 1.8 kO.050 367

OW-332L 12/29/2006 1,020 0.52 98.3 2.980B 5,.5 208 1.5 439 0.77 43.9 1.4 0.15 351

OW-332U 12129/2006 870 0.39 70.2 <5 3A.9 213 1.2 240 1.4 104 1.6 <0.050 383

OW-40L 12130/2006 650 0.05 66 1.9708 32.5 145 0.59 195 0.97 21.6 3.0 0.073 349

OW-408U 12/30/2006 913 0.053 74.5 1.6401 36.6 240 1.1 344 1.1 29.5 2.4 <0.050 385

OW-420U 12130/2006 1,120 0.383 101 1.790B 46.8 259 1.7 505 0.85 44.9 0.38 <0.050 320

OW-928L 12129/2006 643 <0.050 74 2.37013 36.2 110 0.75 197 0.67 17.1 4.5 0.051 284

OW-928U 12/2912006 1,560 <0.050 156 2.030B 51.6 315 3.0 815 0.75 132 8.5 <0.050 296

OW-930L 12/28/2006 726 <0.050 65.5 2.6600 3,4.7 200 0.98 260 0.83 28.2 3.9 0.13 360

OW-930U 12/28(2006 623 0.16 95.6 <5 311.5 89.7 0.95 175 0.66 16.8 0.49 <0.050 358

OW-933L 12/29/2006 713 0.069 63.4 2.9300 3, .6 149 0.57 197 0.77 25.6 0.16 0.33 392

OW-933U 12/29/2006 908 <0.050 39.2 1.9000 2 .8 273 1.3 294 2.1 70.9 0.95 <0.050 367

OW-934L 12/31/2006 731 <0.050 62-- 2.3008 35.4 185 0.42 189 0.78 24.5 8.0 0.52 380

OW-934U 12131/2006 1,020 0.163 87.8 <5 56.2 218 1.7 412 1.4 47.3 0.58 <0.050 378

Comparison Stand ard s 5 10 NL NL NI 2I 250 2 1 250 _L 30 N IL

NOTES: TDS - Total Dissolved Solids
J - Indicates analyte was detected within the method blank; actual value may be lower then reported value

B - Estimated result; reported result Is below typical lab reporting limit but above lab mettiod detection limit

All resultstreported In milligrams per liter (mg/L) unless otherwise noted

Comparison Standards taken from EPA 2006 Edition ofthe Drinking Water Standards and Health Advisories. Drinking Water

Standards and Secondary Drinldng Water Regulations

NL - No listed standard for primary or secondary drinking water standards

Bold Indicates concentration In excess of comparison standard

Comparison standard for sodium taken from Taste Threshold from Drinking Water Advis6ry Table, Page 12 of Comparison Standard document

Prepared Byf Date: _IgM 94L.
Checked By/Date: KAw •1"5o'1
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F6L300110

This report contains the analytical results for the eight samples received under chain of custody by
STL St. Louis on December 30, 2006. These samples are associated with your STP COL project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by STL St. Louis. Any exceptions to NELAP requirements are noted in the case narrative. The
case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of samples on receipt.

Anions (Bromide, Chloride, Fluoride, Sulfate) (MCAWW 300.OA)
The anion matrix spike solution contains all routine anions. Spiking technique, sample preparation and
method compliance is demonstrated by the remaining acceptable MS recoveries. Poor matrix spike
recovery for Fluoride In batch 7009295 and Bromide in batch 7010063 is attributed to matrix interference.
Affected Samples:
F6L300110 (1): OW-930U F6L300110 (5): OW-332U
F6L300110 (2): OW-930L F6L300110 (6): OW-332L
F6L300110 (3): OW-928U F6L300110 (7): OW-933U
F6L300110 (4): OW-928L F6L300110 (8): OW-933L

Nitrate-Nitrite (MCAWW 353.1)
The MS recovery for Nitrate-Nitrite In batch 7002139is outside the established QC limits. A matrix
interference is physically evident in the sample. Method performance is demonstrated by acceptable
LCS recovery.
Affected Samples:
F6L300110 (1): OW-930U F6L300110 (5): OW-332U
F6L300110 (2): OW-930L F6L300110 (6): OW-332L
F6L300110 (3): OW-928U F6L300110 (7): OW-933U
F6L300110 (4): OW-928L

The MS recovery for Nitrate-Nitrite in batch 7009378 is slightly outside (112%) of QC limits (90-110%)
indicating a potential slight high bias for that analyte. The batch LCS and LCSD recovery is within limits
demonstrating acceptable method performance.
Affected Samples:
F6L3001 10 (8): OW-933L

There were no nonconformances or observations noted with any other analysis on this lot.

LOT# F6L300110 2 of 32



STL ST. LOUIS

METHODS SUMMARY

F6L300110

ANALYTICAL
PARAMETER METHOD

PREPARATION
METHOD

Alkalinity
Bromide
Chloride
Filterable Residue (TDS)
Fluoride
Inductively Coupled Plasma (ICP) Metals
Ion Balance (%Difference)
Nitrate-Nitrite
Nitrogen, Ammonia
Sulfate

MCAWW 310.1
MCAWW 300.OA
MCAWW 300.OA
MCAWW 160.1
MCAWW 300.OA
MCAWW 200.7
SKI8 1030F & AP
MCAHK 353.1
MCAWW 350.1
MCAWW 300.OA

MCAWW
MCAWW
MCAWW
MCAWW
MCAWW

310.1
300. 0A
300, OA
160.1
300. DA

SM18 1030F & AP

MCAWW 350.1
MCAWW 300.OA

References:

MCAWW "Methods for Chemical Analysis of Water and Wastes",
EPA-S00/4-797020, March 1983 and subsequent revisions.

SMI8 "Standard Methods for the Examination of Water and
Wastewater", 18th Edition, 1992.

3 of 32LOT#7 F6L300110



STL ST. LOUIS

SAMPLE SUMMARY

F6L300110

NO # SAMPLE# CLIENT SAsMPLE ID
SAMPLED SAMP
DATE TIME

JL904
JL905
JL906
JL907
JL908
JL909
JL9lA
JL91C

001
002
003
004
005
006
007
008

OW- 93OU
OW- 93 OL
OW-928U
OW- 928L
OW-332U
OW-332L
OW-933U
OW-933L

12/28/06
12/28/06
12/29/06
12/29106
12/29/06
12/29/06
12/29/06
12/29/06

16:20
17:15
09:28
10:00
11:55
13:00
14:35
15:07

1TE (S) :
- The sosloytal rnsul of dh zmumles listed above paresenId on the following pages.

-h A l nafculaions are performed before rounding to avoid round-off errors in calculated reoamif

* Reafl noted as 'ND' we not detetad it or above th stated lmit.

- s report s not be rprodnced, except in foil, withoutte ftwrmaeapproval of &e laboratoa,

• - Ieft&s for the fallowing pmmr es ane never reported on a dry weigt besis color. con'osivlty, dens*. flsbpoint, Igrdlmbi1fly. loyers. odor.

Petrai. f.ber test, pH, Porosity pressure, reactivity, redox po=ea speeifo graviy, Rot tests, solds, solubility, tairperature, viot, and weight

4. of' 32'LOW# F6L300110



STL ST. LOUIS

M= . Eng.neering a Consulting rnc

Client Sample* ID: OW-930U

ToTAL metals

Lot-Sample #....: F6L300110-001
Date Sampled...: 12/28/06 16:20 Date Received..: 12,/30/06

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #.. .: 7010145
Calcium 95600 2500 ug/L MCJI 200.7

Dilution Factor: I Analysis Time..: 15:19

Potassium ND 5000 ug/L MCAWW 200.7
Dilution Factor: I Analysis Time..: 15:19

Magnesium 31500 1O0O ng/L DCK= 200.7
Dilution Factor: 1 Analysis Time..: 15:19

Sodium 89700 1000 ug/L KCAW 200.7
Dilution Factor: L Analysis Time..: 15:19

Matrix ......... WATER

PREPARATION- WORK
ANALYSIS DATE ORDER #

01/10-01/12/07 .L9•4•MK

01/10-01/12/07 JL9041AN

01/10-01/12/07 JL9041.,L

01/10-01/12/07 aL9O4i1.

LOT#- F•L300110 5" . .o
5 f -.32



STL ST. LOUIS

MCTHC Engineering a Consulting Inc

Client Sample ID: OW-930U

General Chemistry

Lot-Sample #...: F6L300110-001 Work Order #...: JL904 Matrix ......... WATER
Date Sampled.,.: 12/28/06 16:20 Date ReCeived..: 12/30/06

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bromide 0.95 0.25 ing/L 1T. 300.0A 01/09/07 7010063

Dilution Factor: I

Chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Anmonia

Sulfate

Total Alkalinity

Total Dissolved

Solids

175

0.66

0.49

0.16

ND

16.8

358

623

40.0 mg/L
Dilution Factor: 200

0.10 ig/L
Dilution Factor: 1

0.10 %

Dilution Factor: I

0.050 mg/L
Dilution Factor: 1

0.050 mg/L
Dilution Factor: 1

5.0 mg/L
Dilution Factor: 10

5.0 mg/L
Dilution Factor: 1

5.0 Mg/L

Dilution Factor: 1

Analysis Time..: 03:11

11MW 300.0A
Analysis Time..: 10:09

NCAW 300.OA
Analysis Time..: 03:11

SI18 1030F & API

Analysis Time.-: 00:00

H113 353.1
Analysis Time..: 00:00

MC1AN 350.1
Analysis Time..: 00:00

HCAU 300.0A
Analysis Time..: 04:03

MOMRW 310.1
Analysis Time..: 00:00

Analysi 160.1

Analysis Time-.- 00:00

l/09/07

01/09/07

01/19-01/22/07

01/02/07.

01/10/07

01I09/07

01/04/07

01/03/07

7009294

7009295

7019463

7002139

7009221

7009296

70 0040

7011286

of 32GLOT# F6L300110



STL ST. LOUIS

Mh"TNC Engineerxng & Consulting Inc

Client Sample IDI OW-930L

TOTAL Metals

Lot-Sample 8...: F6L300110-002 Matrix ....... .WATER
Date Sampled...: 12/28/06 17:15 Date Received-. 12/30/06

REPORTING * PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #....: 7010145
calcium 65500 2500 ug/L MANl 200.7 01/10-01/12/07 JL9051AK

Dilution Factor: 1 Analysis Time..: 15:40

Potassium 2660 B 5000 ug/L 123MM 200.7 01/10-01/12/07 JL9051AN
Dilution Factor: I Analysis Time..: 15:40

Iagsiium 34700 1000 ug/L W2JUW 200.7 01/10-01/12/07 aTL9053AL
Dilution Factor: I Analysis Time..: 15:40

Sodium 200000 1000 ug/L HCAUW 200.7 01/10-01/12/07 -L905]AM
Dilution Factor: 1 Analysis Time...: 15:40

imTE(S) :
3 EP4mstd xsm± ResulI ha lim Et.

LOT# F6L300110 7 of.32



STL ST. LOUIS

.,C,.C Engineering & Consulting Inc

Client Sample ID: OW-930L

General heni stry

Lot-Sample #...: F6L300110-002 Work Order #...: JL905 Mat
Date Sampled...: 12/28/06 17:15 Date Received..: 12/30/06

PARAMETER RESULT RL UNITS METHOD

.......... WATER

PREPARATION- PREP
ANALYSIS DATE BATCH #

Bromide 0.98 0.25 mg/L
Dilution Factor: 1

IMM 300.OA 01o/09/07
AZnalysis Time..: 05:30

7010063

*Chloride

Fluoride

Ion Balance
Difference

* Nitrate/Nitrite as N

Nitrogen, as Ammonia

Sulfate

Total Alkalinity

* Total Dissolved
Solids

260

0.83

3.9

ND

0.13

28.2

360

726

40.0 o Y/L
Dilution Factor: 200

o0.1.0 Mg/L
Dilution Factor: I

0.10 %

Dilution Factor: 1

0.050 mg/L
Dilution Factor: 1

0.050 mg/L
Dilution Factor: 1

S.0 mg/L
Dilution Factor: 10

5.0 mg/.
Dilution Factor: 1 .

5.0 o Mg/L

Dilution Factor: I

IMMr 300.OA
Analysis Time..: 11:01

NIIHI 300.0A
Analysis Time..: 05:30

$K18 1030F & API

Analysis Time...: 00:00

MCAWW 353.1
Analysis Time..: 00:00

3•%MU 350.1
Analysis Time..: 00:00

MCNNw 300.OA
Analysis Time..: 05:47

ICMW 310.1
Analysis Time..: 00:00

MMMqW 160.1

Analysis Time...: 00:00

01/09/07

01/09/07

01/19-01/22/07

01/02/07

01/10/07

01/09/07

01/04/07

01/03/07

7009294

7009295

7019463

7002139

7009221

7009296

7004040

7011286

LOT# F6L300110 8 of 32



STL ST. LOUIS

NRCTEC Engineering & Consulting Inc

Client Sample ID: OC-928U

TOTAL Metals

Lot-Sample *...: FGL300110-003 Matrix ....... WATER
Date Sampled...: 12/29/06 09:28 Date Received..: 12/30/06

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch t... 7010145
Calcium 156006 2500 ug/L MflW 200.7 01/10-01/i2/07 L9G06lDX

Dilution Factor: 1 Analysis Time..: 18:45

Potassium 2030 B 5000 ug/L MCUMII 200.7 01/10-01/12/07 JL9061N
Dilution Factor: I Analysis Time..: 15:4S

Magnesium 51600 1000 ug/L NCR1JW 200.7 01/10-01/12/07 JL9061AL
Dilution Factor: i Analysis Time..: 15:45

Sodium 315000 1000 ug/L RTNMN 200.7 01/10-01/12/07 JL9063AM
Dilution Factor: I Analysis Time..: 15:45

ND= f S) u
B Esfimftd zwulARez•2 • utaRL

LOT# F6L300110 9 of 32



STL ST. LOUIS

N&CTEC Engineering & Consulting Inc

Client Sample ID: OW-928U

General Chemistry

Lot-Sample P...: F6L300110-003 Work Order #....: JL906
Date Sampled...: 12/29/06 09:28 Date Received..: 12/30/06

Matrix ......... : WATER

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD

Bromide 3.0 0.25 mg/L
Dilution Factor: 1

Cbloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Ammonia

Sulfate

Total Alkalinity

Total Dissolved
1 Solids

815

0.75

8.5

ND

ND

132

296

1560

40.0 mg/L
Dilution Factor: 200

0.10 gI/L
Dilution Factor: .I

0.10 %

Dilution Factor: 1

0.050 mg/L
Dilution Factor: 1

0.050 mg/L
Dilution Factor: I

5.0 mg/L
Dilution Factor: 10

5.0 o j/L
Dilution Factor: I

5.0 Mgo/L

Dilution Factor: I

ECUM 300.0,
Analysis Time..: 06:05

EAMW 300.0A
Analysis Time..: 11:18

M3MW 300.0h
Analysis Time..: 06:05

SKIS 1030F & API

Analysis Time..: 00:00

MCAWW 353.1
Analysis Time..: 00:00

MCAWW 350.1
Analysis Time..: 00:00

lCM 300.0A
Analysis Time..: 06:22

MCUW 310.1
Analysis Time..: 00:00

MCAwI 160.1

Analysis Time..: 00:00

ANALYSIS DATE

01/09107

01/03/07

01/09/07

01119-01/22/07

01/02/07

01/10/07

01109/07

01/04/07

01/03/07

BATCH #

7010063

7009294

7009295

7019463

7002139

7009221

7009296

7004040

7011286

LOT# F6L300110 10 of 32



STL ST. LOUIS

H&CTEC Engineering & Consult.ig Inc

Client Sample ID: (N-928L

TOT•L Metals

Lot-Sample #... : F6L300110-004 Matrix ....... : WATER
Date Sampled...: 12/29/06 10:00 Date Received..: 12/30/06

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Pzep Batch #.. : 7010145
Calcium 74000 2500 ug/L HNM 200.7 01/10-01/12/07 JL9071AI

Dilution Factor: 1 Analysis Time..: 15:50

Potassium 2370 B 5000 ug/L NCAM 200.7 01/10-01/12/07 •L90712M
Dilution Factor: I Analysis Time..: 15:50

magnesium 36200 1000 ug/L MCAW 200.7 01/10-01/12/07 JL90712
Dilution actor: 1 Analysis Time..: 15:50

Sodium f10000 1000 / ugL HCM 200.7 01/10-01/12/07 JL90731A
Dilution Factor: I Analysis Time..: 15:50

B B aTB (S) :
B Ftma•e rrnb P.a•ti l •m-- UnL

I

I

LOTP# FGL30011l1iof3 11 of 32



STL ST. LOUIS

NRCTE Engineering & Cosulting Inc

Client Sample ID: ON-928L

General Cbemistry

Lot-Sample .. : F6L300110-004 Work Order #...: JL907 Mat
Date Sampled...= 12/29/06 10:00 Date Received..: 12/30/06

PARAMETER RESULT RL UNITS METHOD

rix ........ : WATER

PREPARATION- PREP

Bromide 0.75 0.25 Wg/L
Dilution Factor: I

chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Amlnia

Sulfate

Total Alkalinity

Total Dissolved
Solids

197

0.67

4.5

ND

0.051

17.1

284

643

40.0 mg/L
Dilution Factor: 200

0.10 o g/L
Dilution Factor: 1

0.10 %

Dilution Factor: 1

0.050 mg/L
Dilution Factor: 1

0.o050 g/L
Dilution Factor: I

0.50 mg/L
Dilution Factor: 1

5.0 Mg/L
Dilution Factor: 1

5.0to ug/L

Dilution Factor: 1

NMW 300.0A
Analysis Time..: 06:40

IMM 300.0A
Analysis Time..: 12:11

KMU 300.0A
Analysis Time..: 06:40

SlS 1030F & API

Analysis Time..: 00:00

MCAWW 353.1
Analysis Time..: 00:00

MCMW 350.1
Analysis Time..: 00:00

HClMn. 300.0A
Analysis Time..: 06:40

N NI 310.1
Analysis Time..: 00:00

PK"I 160. 1

Analysis Time..: 00:00

ANALYSIS DATE

01/0o/07-

01/09-01/10/07

01/09/07

01/19-01/22/07

01/02/07

01/10/07

01/09/07

01/04/07

01/03/07

BATCH #

7010063

.7009294

7009295

7019463

7002139

7009221

7009296

7004040

7011286

LOT# FGL300110 12 of 32



STL ST. LOUIS

IECz mEngineering & Consulting Inc.

Client Sample ID: OW-332U

TOMhL Metals

Lot-Sample i...: F6L300110-005
Date Sampled...: 12/29/06 11:55 Date Received..: 12/30/06

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #... : 7010145
calcium 70200 2500 ug/L KMW 200.7

Dilution Factor: I Analysis Time..: 15:55

Potassium ND 5000 ug/L MCAWW 200.7
Dilution Factor: 1 Analysis Time..: 15:55

Magnesium 35900 1000 ng/L ECNWW 200.7
Dilution Factor. 1 Analysis Time..: 15:55

Sodium 213000 1000 ug/L 1CMI 200.7.
Dilution Factor: I Analysis Time..: 15:55

Hatr ix .......

PREPARATION-
ANALYSIS DATE

01/10-01/i2/07

o1/1o-01/12/o7

01/10-01/12/07

01/10-01/1.2/07

WTER

WORK
ORDER #

JL9081AK

JL9O8 IAN

JL9081&L

JL9082A1

13 of 32LOT# F6L300110



STL ST. LOUIS

NACTHC Engineering & Consulting Inc

Client Sample ID: OW-332U

General Chemistry

Lot-Sample #... -: F6L300110-005 Work Order #...: JL908
Date Sampled...: 12/29/06 11:55 Date Received..: 12/30/06

Matrix ---------. : WATER

PARAMETER RESULT RL UNITS METHOD

Bromide 1.2 0.25 mI/L
Dilution Factor: I

Chloride 240

Fluoride 1.4

Ion Balance 1.6
Difference

Nitrate/Nitrite as N 0.39

Nitrogen, as Ammonia ND

Sulfate 104

Total Alkalinity 383

Total Dissolved 870
Solids

40.0 mg/,
Dilution Factor: 200

0.10 1g,'L
Dilution Factor: I

0.10 !

Dilution Factor: I.

0.050 mg/L
Dilution Factor: i

0.050 mg/L
Dilution Factor: 1

5.0 mg/L
Dilution Factor: i0

5.0 =9/L
Dilution Factor: 1

I . 0 mg/L

Dilution Factor: i

MKAW 300.01O
Analysis Time..: 07:14

MCAMW 300.0A
Analysis Time..: 12:28

ZXZW 300.0A
Analysis Time..: 07:14

SKIS 1030F & API

Analysis Time..: 00:00

NCaNW 353_1
Analysis Time..: 00:00

MCAWW 350.1

Analysis Time..: 00:00

mCAnW 300.0az
Analysis Tiie..: 07:32

MOMU 310.1
Analysis Time..: 00:00

cMaMW 160.1

Analysis Time..: 00:00.

PREPARATION- PREP
ANALYSIS DATE BATCH #

01/09/07 7010063

01/09-01/10/07 7009294

01/09/07 7009295

01/19-01/22/07 7019463

01/02/07

01/10/07

01/09/07

01/04/07

01/03/07

7002139

7009221

7009296

7004040

7011286

LOT# F6L300110 14 of 32



STL ST. LOUIS

DuCTSC Ragineering & Consulting Inc

Client Sample ID: (CI-332L

TOTAL Metals

Iot-Sample #....: F6L300110-006 Matrix ....... WATER
Date Sampled...- 12/29/06 13:00 Date Received..; 12/30/06

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD AN1ALYSIS DATE ORDER #

Prep BatCh C...: 7010145
Calcium 98300 2500 ug/L NCMW 200.7 01/10-01/12/07 JL9091AK

Dilution Factor: 1 Analysis Time..: 16:12

Potassium 2980 B 5000 ug/L MOMUW 200.7 01/10-01/12/07 JL9091AN
Dilution Factor: 1 Analysis Time..: 16:12

Magnesium 53500 1000 ug/L lCANX 200.7 01/10-01/12/07 JL9091AL
Dilution Factor: I Analysis Time..: 16:12

Sodium 208000 1000 ug/L KC•W 200.7 01/10-01/12/07 JL9091O M
Dilution Pactor: 1 Analysis Time..: 16:12

B aman&d rm •ez i m h thaRL

LOT# FGL300110 15 of 32-



STL ST. LOUIS

M CE gieeng consult•ig Inc

Client Sample ID: OW-332L

General Chemistry

Lot-Sample i...: F6L300110-006 Work Order #...= JL909 Matrix .........- WATER
Date Sampled_.. : 12/29/06 13:00 Date Received..: 12/30/06

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #

Bronide 1.S 0.25 ng/L
Dilution Factor: I

NPM 300.0A 01/09/07
Analysis Time..: 07:49

7010063

Chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Ammonia

Sulfate

Total alkalinity

Total Dissolved
Solids

439

0.77

1.4

0.52

0.-15

43.9

351

1020

40.0 mg/L
Dilution Factor: 200

o0.10 rO /L
Dilution Factor: 1

0.10 %

Dilution Factor: I

0.050 mg/L
Dilution Factor: 1

0.050 mg/L
Dilution Factor: 1

5.0 mg/L
Dilution Factor- 10

I 5.0 Mg/L
Dilution Factor: 1

5.0 mg/L

Dilution Factor: 1

KCAW 300. OA
Analysis Time..:' 12:45

XCAUW 300.0k
Analysis Time..: 07;49

S a18 1030F & API

Analysis Time..: 00:00

NCUWM 353.1
Analysis Time..: 00:00

NCAW 350.1
Analysis Time..: 00:00

ECAU 300.0A
Analysis Time..: 08-41

HCAW 310.1
Analysis Time..: 60:00

anal 160.1

Analysis Time.. : 00:00

01/09-01/10/07

01/09/07

01/19-01/22/07

01/02/07

01/10/07

01/09/07

01/04/07

01/03/07

7009294

7009295

7019463

7002139

7009221

7009296

7004040

7011286

LOT# F6L300110 16 of 32



STL ST. LOUIS

PRcOzEc Engineering & Consulting Inc

Client Sample ID: OW-933U

TOTAL Metals

Lot-Sample 8...: FGL300110-007 Matrix ....... .WATER
Date Sampled...: 12/29/06 14:35 Date Received..: 12/30/06

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 7010145
Calcium 39200 2500 ug/L XCU1 200.7 01/10-01/12/07 JL91&JM

Dilution Factor: 1 Analysis Time..: 16:17

Potassium 1900 B 5000 ug/L HCflM 200.7 01/10-01/12/07 @JL92A23N
Dilution Factor: I Analysis Time..: 16:17

Magnesium 25800 1000 ug/L DgcAUW 200.7 01/10-01/12/07 ILSLIA G
Dilution Factor: 1 Analysis Time..: 16:17

Sodium 273000 1000 ug/L MCM 200.7 01/10-01/12/07 3L91A1UM
Dilution Factor: I Analysis Time..: 16:17

B !sint mut. Bnmd•i lu an RL.

LOT# F6L300110 17 of 32



STL ST. LOUIS

UhCTMC Engineering & Consulting Inc

Client Sample XD: ON-933U

General Chemistr y

Lot-Sample #...: M6L300110-007 Work Order #... : JL91A
Date Sampled...: 12/29/06 14:35 Date Received..: 12/30/06

Matri ......... : WATER

PARAMETER RESULT RL UNITS METHOD

Bromide 1:3 ý 0.25 mg/L
Dilution Factor: I

Chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Ammonia

Sulfate

Total Alkalinity

Total Dissolved
Solids

294

2.1

0.95

ND

ND

70.9

367

908

40.0 mg/L
Dilution Factor: 200

0. 1o Mg/L
Dilution Factor: 1

0.10 %

Dilution Factor: I

0.050 mg/L
Dilution Factorl 1

0.050 mg/L
Dilution Factort: 1

5.0 mg/L
Dilution Factor: 10

5.0 o g/L
Dilution Factor: 1

5.0 Mg/L

Dilution Factor: 1

MCMhW 300.0C.
Analysis Time..: 08:59

MCIM" 300.0A.
Analysis Time..: 01:03

MCMJW 300.0OA
Analysis Time..: 08:59

SM.8 1030F & API

Analysis Time..: 00:00

MCAWW 353.1
Analysis Time..: 0O:00

MCAWW 350.1
Analysis Time..: 00:00

NO= 300.0h
Analysis Ti3me..: 09:16

NCUM 310.1
Analysis Time..: 00:00

NCMM 160.1

Analysis Time..: 00:00

PREPARATION-
ANALYSIS DATE

01/09/07

01/09-01/10/07

01/09/07

01/19-01/22/07

01/02/07

01/10/07

01/09/07

01/04/07

01/03/07

PREP
BATCH #

7010063

7009294

7009295

701946 3

7002139

7009221-

7009296

7004040

70112B6

LOT# F6L300110 18 of 32



STL ST. LOUIS

iaru Eftineering & Consulting I=

Client Sanple ID: OW-933L

T07ML Metals

Lot-Sample #...: FGL300110-00B
Date Saupled...: 12/29/06 15:07 Date Received..: 12/30/06

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #. ...: 7010145
Calaium 63400 2500 ug/L MCMMW 200.7

Dilution Factor: 1 Analysis Time..: 16:23

Potassium 2930 B 5000 ug/L MCAIW 200.7
Dilution Factor: I Analysis Time..: 16:23

magnesium 33600 1000 ug/L MCA= 200.7
Dilution Factor: 1 AnalysiS Time..: 16:23

Sodium 149000 1000 ug/L MCMW 200.7
Dilution Factor: 1 Analysis Time..: 16:23

NO= CS)

Matrix ....... : WATER

PREPARATION- WORK
ANALYSIS DATE ORDER 4

01/10-01/12/07 JL91OCAK

01/10-01/12/07 JL91CIA

01/10-01/12/07 JL91C1AL

01/10-01/12/07 L91ClIAM

B BsiimMsd rs8UlLResIlt is IesathaaRL
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STL ST. LOUIS

MACM Engineering & consulting Inc

Client Sample ID: 0W-933L

Genera. Chemistry

Lot-Sample #...: F6L300110-008 Work Order c..: JL91C Nat:
Date Sampled...: 12/29/06 15:07 Date Received..: 12/30/06

PARAMETER RESULT RL UNITS METHOD

rix ............ : WATER

Bromide 0.57 0.25 mg/L
Dilution Factor: 1

Chloride 197

Fluoride 0.77

Ion Balance 0.16
Difference

Nitrate/Nitrite as N 69.0

Nitrogen, as Ammonia 0.33

Sulfate 25.6

Total Alkalinity 392.

Total Dissolved 713
Solids

40.0 MIg/L
Dilution Factor: 200

0.10 mg/L
Dilution Factor: 1

0.3.0 %

Dilution Factor: 1

50.0 ug/L
Dilution Factor: 1

0.o050 mg/I
Dilution Factor: 1

5.0 M/I/L
Dilution Factor: 10

5.0 mg/L
Dilution Factor: 1

5.0 mg/L

Dilution Factor: 1

NCANW 300.0A
Analysis Time..: 09:34

M1CUW 300.0A
Analysis Time..: 01:20

KMM 300.0a
Analysis Time..: 09:34

MS18 1030F & API

Analysis Time..: 00:00

NCW 353.1
Analysis Time..: 00:00

SCUM 350.1
Analysis Time..: 00:00

NCAMW 300.0A
Analysis Time..: 09:51

PKMM 310.1
Analysis Time..; 00:00

Pin= 160.1

Analysis Time...: 0O:00

PREPARATION-
ANALYSIS DATE

01/09/07

01/09-01/10/07

01/09/07

01/19-01/22/07

01/12/07

01/10/07

01/09/07

01/04/07

01/03/07

PREP
BATCH#

7010063

7009294

7009295

7019463

7009378

7009221

7009296

7004040

7011286

LOT# F6L300110 20 of 32



STL ST. LOUIS

N OD HUaMK REPORT

TOTAL Metals

Client Lot #...: FGL300110 Matrix ......... : WATER

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample
Calcium

*: F7A100000-145 Prep Batch #...:
ND 2500 ug/L

Dilution Factor: i
Analysis Tirme..: 15:09

Magnesium

Potassium

Sodium

ND

ND

ND

1000 ug/L
Dilution Factor: 1

Analysis Time..: 15:09

5000 ug/L
Dilution Factor: 1

Analysis Time..: 15:09

1000 ug/L
Dilution Factor: 1

Analysis Time..: 15:09

7010145
MCAWW 200.7

MCAWW 200.7

MCAWW 200.7

MCAWW 200.7

01/10-01/12/07 J-•cE1AA

01/10-01/12/07 JMMCEIAC

01/10-01/12/07 JMwOcEIA

01/110-01/12107 J•MCEUW

MOTo (S dai

21 of 32LOT# F6L300110



STL ST. LOUIS

NHEMD BLhNK REEPORT

General chemisttry

Client Lot #... : FGL300110 Matrix ......... : WATER

PARAMETER
Bromide

REPORTING
RESULT LIMIT UNITS METHOD

Work Order #: JM1LQlAA MB Lot-Sample #:

PREPARATION- PREP
ANIALYSIS DATE BATCH#
F7AI00000-063
01/09/07 7010063

ND 0.25 mg/L
Dilution Factor: 1
Analysis Time..: 01:09

Chloride

Fluoride

Work Order #: JMLP91AA
ND 0.20 mg/L

Dilution Factor: 1
Analysis Time..: 01:09

Work Order #: JMLQAIAA
ND 0.10 mg/L

Dilution Factor: 1
Analysis Time..: 01:09

Nitrate/Nitrite as N Work Order #:. JMAM61AA
ND 0.050 mg/L

Dilution Pactor: 1

Analysis Time..: 00:00

Nitrate/Nitrite as N Work Order #: JMLD91AA
ND 50.0 ug/L

Dilution Factor: 1
Analysis Time..: 00:00

Nitrogen, as Ammonia Work Order #: JMKLNIAA
ND 0.050 mg/L

Dilution Factor: 1
Analysis Time..: 00:00

MCAWW 300.OA

MB Lot-Sample
MCAWW 300.0A

MB Lot-Sample
MCAWW 300.OA

MS Lot-Sample
MCAJW 353.1

MB Lot-Sample
MCAWW 353.1

MB Lot-Sample
MCAWW 350.1

MB Lot-Sample
MCAMW 300.0A

#: P7A090000-294
01/09/07

#: F7A090000-295
01/09/07

#: F7A020000-139
01/02/07

#: F7A090000-378
01/12/07

#: F7A090000-221
01/10/07

#: F7A090000-296
01/09/07

7009294

7009295

7002139

7009378

7009221'

Sulfate Work Order #: JMLQE1AA
ND 0.50 mg/L

Dilution Factor: 1
Analysis Time.. : 01:09

Work Order #: JMEHQIAA
ND 5.0 mg/L

Dilution Factor: 1
Analysis Time..: 00:00

7009296

Total Alkalinity MB Lot-Sample #:
MCAWW 310.1

F7Ao40000-040
01/04/017 7004040

Total Dissolved
Solids

Work Order #: JMPPGIAA MB Lot-Sample #: F7A110000-286

ND 5.0 mg/L
Dilution Factor: I
Analysis Time..: 00:00

MCAWW 160.1 01/03/07 7011286

OTE (S)
Calcuialion are perforaed before rouzidi to avoid round-off erom In calculnted mmfts.

LOT#. FL300110
22 of 32



STL ST. LOUIS

LABORATORY CONTROL SAMPLE HVALtJTION REPORT

TOTAL Metals

Client Lot #.

PARAMETER

LCS Lot-Sample#:
Calcium

Magnesium

Sodium

Potassium

NOTE (S) =
Calculatiom or, pc-donzd before

FGL300110 Matrix ......... : WATER

PERCENT RECOVERY PREPARATION-
RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER #

F7AI00000-145 Prep Batch 1... : 7010145
103 (85 - 115) MCAWW 200.7 01/10-01/12/07 JMMCEIAF

Dilution Factor: 1 Analysis Time..: 15:14

103 (85 - 115) MCAWW 200.7 01/10-01/12/07 aJMCEIAG
Dilution Factor: 1 Anialysis Time..: 15:14

103 (85 - 115) MCAWW 200.7 01/10-01/12/07 JMMCEIAH
Dilution Factor: I Analysis Time..-. 15:14

110 (85 - 115) MCAWW 200.7 01/10-01/12/07 JMMCE1AJ
Dilution Factor: I Analysis Time..: 1S:14

zmosding to avoid rmjsd-aff errors in cdatd nm•u.

LOT# FGL300110 23 of 32



STL ST. LOUIS

LXBORATORY CONTROL SAMPLE EVRLUATION REPORT

General Chemistry

Lot-Sample f...: F6L300110 Nat rix ......... : WATER

PARAMETER
Bromide

PERCENT RECOVERY RPD PREPARATION- PREP
RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #

WO#: JMLQI1AC-LCS/JMLQI1AD-LCSD LCS Lot-Sample#: F7AID0000-063
105 (90 - 1i0) MCAWW 300.OA 01/09/07 -7010063
103 (90 - 110) 1.5 (0-20) MCAWW 300.OA 01/09/07 7010063

Dilution Factor: 1 Analysis Time..: 12:46

Chloride

Fluoride

96
95

99
97

WO#: JMLP9AC-LCS/JMLP91AD-LCSD LCS Lot-Sample#: F7A090000-294
(90 - 110) MCAWW 300.0A 01/09/07 700j294
(90 - 110) 0.54 (0-20) MCAWW 300.OA 01/09/07 7009294

Dilution Factor: 1 Analysis Time..: 12:46

WO#:JOMQAlAC-LCS/JMLQAIAD-LCSD LCS Lot-Sample#: F7AO90000-295
(90 - 110) MCAWW 300.OA 01/09/07 7009295
(90 - 110) 1.9 (0-20) MCAWW 300.0A 01/09/07 7009295

Dilution Factor: I Analysis Time..: 12:46

Nitrate/Nitrite as N
94
96

Nitrate/Nitrite as N
101
104

Nitrogen, as Ammonia
93
93

W0#:JMAM61AC-LCS/JMAM61AD-LCSD LCS
(90 - 110) MCAWW 353.1
(90 - 110) 1.4 (0-20) MCAWW 353.1

Dilution Factor: I Analysis Time..

WO#:JMLD9lAC-LCS/JMLD91AD-LCSD LCS
(90 - 110) MCAWW 353.1
(90 - 110) 2.9 (0-20) MCAWW 353.1

Dilution Factor: I Analysis Time..

WO#:JMKLNIAC-LCS/JMKLNIAD-LCSD LCS
(90 - 110) MCAWW 350.1
(90 - 110) 0.11 (0-20) MCAWW 350.1

Dilution Factor: 1 Analysis Time.

WO#:JMLQE1AC-LCS/JMLQEIAD-LCSD LCS
(90 - 110) MCAWW 300.0A
(90 - 110) 6.1 (0-20) MCAWW 300.0A

Dilution Factor: 1 Analysis Time..

WO#:JMEHQIAC-LCS/JMEHQIAD-LCSD LCS
(90 - .110) MCAWW 310.1
(90 - 110) 0.50 (0-15) MCAWW 310.1

Dilution Factor: I Analysis Time.

Lot-Sample#: FMA020000-139
01/02/07 7002139
01/02/07 7002139

00:00

Lot-Sample#: F7A090000-378
01/12/07 7009378

.01/12/07 7009378
00: DO

Lot-Sample#: F7A090000-221
01/10/07 7009221
01/10/07 7009221

00:00

Lot-Sample#: F7A090000-296
01/09/07 7009296
01/09/07 7009296

12:46

Lot-Sample#: FMA040000-040
01/04/07 7004040
01/04/07 7004040

*; 00:00

Sulfate
93
99

Total Alkalinity
100
99

(Continued on next page)
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STL
ST. LOUIS

L&EORATORY CCnTOL SANMLE RVALUMAM- REPORT

General Chemistry

Lot-Sample #.. : F6L300110

PERCENT RE(
PARAMETER RECOVERY LIM:
Total Dissolved

Solids
94 (90
98 (90

Matrix ......... : WATER

COVERY RPD PREPARATION- PREP
ITS RPD LIMITS METHOD ANALYSIS DATE BATCH #
WO#:JMPPC-IAC-LCS/JMPPGIAD-LCSD LCS Lot-Sample#: F7A110000-286

Dlilution Facto=. I

MCAWW 160.1
MCAW 160.1

Analysis Time..: 00:00

01/03/07 7011286
01/03/07 7011286

C*Icu~nlado ane parlommd beibre roumfte to avoid round-off erzorm in calmadaod randu.

25 of 32LOT# F6L300110



STL ST. LOUIS

PLTRIX SPIKE SAMPL ELUION REPO=

ToTm Metals

Client Lot #... : F6L300110
Date Sampled...: 12/28/06 16:20 Date Received..: 12/30/06

Matrix ......... : WATER

PERCENT RECOVERY RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #

HES Lot-Sample #:
Calcium 100

•95

F6L300110-001 Prep Batch #...: 7010145
(70 - 130) MCAWW 200.7
(70 - 130) 1.0 (0-20) MCAWW 200.7

Dilution Factor: 1
Analysis Time..: 15:29

Magnesium 100
99

Potassium III
107

(70 - 130)
(70 - 130) 1.4 (0-20)

Dilution Factor: I
Anaaly6i Time..: 15:29

(70 - 130)
(70 - 130) 3.0 (0-20)

Dilution Factor: 1
Analysis Time..: 15:29

KCAWW 200.7
MCAWW 200.7

MCAWW 200.7
MCAWW 200.7

o1/10-01/12/07 JL904IA5
01/10-01/12/07 JL9o4IA6

01/10r01/12/07 JL9041A7
01/10-01/12/07 JL904IA8

01/10-01/12/07 UL904ICC
01/10-01/12/07 6L9041CD

01/10-01/12/07 JL9041A9
01/10-01/12/07 JL9041CA

Sodium 104
97

(70 - 130) MCAWW 200.7
(70 - 130) 1.5 (0-20) MCAWW 200.7

Dilution Factor: 1
Analysis Time..: 15:29

NOTE(S):
Cai•ktiox are pearmd before wmnft to avoid ,umd-o.off eo, in cakcuhaed reflta
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STL ST. LOUIS

PA= SPIME S&EFLE EVA•ATI•ON EPORT

General Chemistry

Client Lot #... : F6L300110
Date Sampled... : 12/28/06 16:20 Date Received..: 12/30/06

Matri x ......... : WATER

PARAMETER
Bromide

PERCENT RECOVERY
RECOVERY LIMITS METHOD

Work Order #... : JL9041A3
124 N (90 - 110) MCAW 300.0A

Dilution Factor: 1 Analysis

PREPARATION- PREP
ANALYSIS DATE BATCH #
MS Lot-Sample #: F6L300110-001

01/09/07 7010063
Time..: 03: 11

Chloride

Fluoride

110

117 N

Nitrate/Nitrite as N
67 N

Nitrate/Nitrite as N
112 N

Nitrogen, as Ammonia
106

Work Order # ... : JL904:
(90 - 110) MCAWW 300.1
Dilution Factor: 200

Work Order #*.. : JL904
(90 - 110) MCAWW 300.1
Dilution Factor: 1

Work Order #...: JL904.
(90 - 110) ,MCAWW 353.
Dilution Factor: I

IAV MS Lot-Sample
DA 01/09/07
Analysis Time..: 10:09

IAX MS Lot-Sample
o o01/09/07
Analysis Time..: 03:11

IAQ MS Lot-Sample
1 01/02/07
Analysis Time..: 00:00

#: F6L300110-001
7009294

#: F6L300110-001
7009295

7: F6L300110-001
7002139

Work Order #...: JMCLTIAT
(90 - 110) MCAWW 353.1
Dilution Factor: 1 AMa

MS Lot-Sample #: F7A030115-001
01/12/07 7009378

lysis Time..: 00:00

Work Order #...: JLWTW
(90 - 110) MCAWW 350.
Dilution Factor: 1

IAN MS Lot-Sample
1 01/10/07
Analysis Time..: 00:00

#: F6L200297-001
7009221

Rulfate
93

Work Order #... : JL9041AI
(90 - 110) MCAWW 300.OA
Dilution Factor: 10 Ana

Work Order #..: JL9041AT
(50 - 121) MCAWW 310.1

MS Lot-Sample #: F6L300110-001
01/09/07 7009296

lysis Time..: 04:03-

MS Lot-Sample C: F6L300110-001
01/04/07 7004040

.Total Alkalinity
72

Dilution Factor: I. Analysis Time..: 00:00

Celalcuom are performed before rounding to avoid round-off errors In calculated rueiati

N Spiked ecelyts recovery is outsde dated control limits..
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STL ST. LOUIS

S1~eLE ~7LChM HVALUA3!ION FEORT

General Chemistry

Client Lot.C...: FGL300110 Work Order #.... JLWTW-SMP Katrix ....... .WATER
JLWTW-DUP

Date Sampled...: 12/19/06 08:08 Date Received..: 12/20/06

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Nitrogen, as Amnonia SD Lot-Sample #: F6L200297-001

ND ND mg/L 0 (0-20) MCAWW 350.1 01/10/07 7009221
Dilution Pactor: I Analysis Time..: 00:00

LOT# F6L300110 28 of 32



STL ST. LOUIS

SAMPLE DPLITE EV2ALUATIOf REPORT

General CMadistry

Client Lot #...: FL300110 Work Order #...: JMCLT-SMP Matrix ....... WATER
JMCLT-DUP

Date Sampled..: 12/30/06 10:30 Date Received .. : 01/03/07

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Nitrate/Nitrite as N SD Lot-Sample #: F7A030115-001

53.0 ND ug/L 200 (0-20) MCAWW 353.1 01/12/07 7009378
Dilution Factor: I Analysis Time..: 00:00

LOT# FGL300110 29 of 32



STL ST. LOUIS

SAMPLE DPLIC&TE RVALUMION REPORT

General Chemistry

Client Lot #...: F6L300110 Work Order #...: JL904-SMP
JL904 -DUP

Date Sampled...: 12/28/06 16:20 Date Received..: 12/30/06

a tr.... .WATER

DUPLICATE
RESULTPARAM RESULT

Total Dissolved
Solids

623

UNITS RPD
RPD PREPARATION- PREP
LIMIT METHOD ANALYSIS DATE BATCH #

SD Lot-Sample #: F6L300110-001

632 mg/L 1.4 (0-0.0) MCAWW` 160.1
Dilution Factor: I Analysis Time..: 00:00

01/03/07

Bromide
0.95

Chloride
175

Fluoride
0.66

Sulfate
16.8

0.97

168

0.66

17.6

mg/L 2.8
Dilution Factor: 1

mg/L 4.3
Dilution Factor: 200

mg/L 0.91
Dilution Factor : 1

mg/L 4.6
Dilution Factor: 10

mg/L 1.4
Dilution Factor: 1

mg/L 5.1
Dilution Factor: 1

SD Lot-Sample #: F6L300110-001
(0-20) MCAWW 300.0A 01/09/07

Analysis Time..: 03:11

SD Lot-Sample #: F6L300110-001
(0-20) MCAWW 300.OA 01/09/07

Analysis Time..: 10:09

SD Lot-Sample #:
(0-20) MCAWW 300.OA

Analysis Time..: 03:11

SD Lot-Sample #:
(0-20) MCAWW 300.OA

Analysis Time..: 04:03

FG6L300110-001
01/09/07

M6L300110-001
01/09/07

7011286

7010063

7009294

7009295

7009296

7004040

7002139

Total Alkalinity
358 353

SD Lot-Sample #: F6L300110-001
(0-20) MCAWW 310.1 01/04/07

Analysis Time..: 00:00

SD Lot-Sample #: F6L300110-001
(0-20) MCAWW 353.1 01/02/07

Analysis Time..: 00:00

Nitrate/Nitrite as N
0.16 0.15

LOT# F6L300110 
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F7A030115

This report contains the analytical results for the seven samples received under chain of custody by
STL St. Louis on January 3, 2007. These samples are associated with your STP COL (Texas)
project.

The analytical results included in this report meet all applicable quality control procedure requirements
except as noted on the following page.

The test results in this report meet all NELAP requirements for parameters in which accreditations are
held by STL St. Louis. Any exceptions to NELAP requirements are noted in the case narrative. The
case narrative is an integral part of this report

All chemical analysis results are based upon sample as received, wet weight, unless noted otherwise.
All radiochemistry results are based upon sample as dried and ground with the exception of tritium,
unless requested wet weight by the client.

Observations/Nonconformances

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions
and temperature of.samples on receipt.

Anions (Bromide, Chloride, Fluoride, Sulfate) (MCAWW 300.OA)
The anion matrix spike solution contains all routine anions. Spiking technique, sample preparation and
method compliance Is demonstrated by the remaining acceptable MS recoveries. Poor matrix spike
recovery for Bromide in batch 7009067 and Fluoride in batch 7009069 is attributed to matrix interference.
The sample duplicate %RPD for Bromide in batch 7009067 Is outside the established QC limits. A
matrix interference is physically evident in the sample. Method performance is demonstrated by
acceptable LCS recovery.
Affected Samples:
F7A030115 (1): OW-408U F7A030115 (5), OW-420U
F7A030115 (2): OW-408L F7A030115 (6): OW-934U
F7A030115 (3): OW-308U F7A030115 (7): OW-934L
F7A030115 (4): OW-308L

Nitrate-Nitrite (MCAWW 353.1)
The MS recovery for Nitrate-Nitrite in batch 7009378 is slightly outside (112%) of QC limits (90-110%)
indicating a potential slight high bias for that analyte. The batch LCS and LCSD recovery is within limits
demonstrating acceptable method performance.
Affected Samples:
F7A030115 (1): OW-408U F7A030115 (5): OW-420U
F7A030115 (2): OW-408L F7A030115 (6): OW-934U
F7A0301 15 (3): OW-308U F7A0301 15 (7): OW-934L
F7A030115 (4): OW-308L

Nitrogen, as Ammonia (MCAWW 350.1)
Batch 7009222:
The LCS recovery for NH3-N is outside the lower Q0 limit, indicating a potential slight negative bias for
that analyte. The recoveries were 89.4 and 88.8% with a limit of 90-110%. Matrix spike recovery was
within QC limits (97%) demonstrating acceptable spike performance in the sample matrix.
Affected Samples:
F7A030115 (1): OW-408U F7A030115 (3): OW-308U
F7A030115 (2): OW-408L

There were no nonconformances or observatons noted with any other analysis on this lot.

LOT# F7A030115 2 of 31



STL ST. LOUIS

METHODS SUMMARY

F7A030115

ANALYTICAL PREPARATION
METHOD METHOD

Alkalinity
Bromide
Chloride
Filterable Residue (TDS)
Fluoride
Inductively Coupled Plasma (ICP) Metals
Ion Balance (%Difference)
Nitrate-Nitrite
Nitrogen, Ammonia
Sulfate

MCAWW 310.1
MCAWW 300.OA
MCANW 300.OA
MCAWW 160.1
MCANW 300.OA
MCAWW 200.7
SM1S 1030F &
MCAWW 353.1
MCAWW 350.1
MCAWW 300.OA

MCAWW
MCAWK
MCANK
MChWW
MCAWW

310.1
300. 0A
300, OA
160.1
300. OA

AP SM18 1030F & AP

MCAWW 350.1
MCWAW 300.OA

References:

MCAWW "Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020, March 1983 and subsequent revisions.

SKI8 "Standard Methods for the Examination of Water and
Wastewater", itBh Edition, 1992.
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STL ST. LOUIS r

SAMP1M SUMMARY

F71L030115

SAMPLED SAMP
DATE TIME

WO # SAMPLE# CLIEN SAMPLE ID

JMCLT
JMCLV
JMCLX
JMCL0
JXCL2
JNCL3
JMCL4

001
002
003
004
005
006
007

OW-408U
OW-408L
OW-308U
OW-308L
OW-420U
OW-934U
OW-934L

12/30/06
12/30/06
12/30/06
12/30/06
12/30/06
12/31/06
12/31/06

10:30
10:50
12:35
13:45
16:15
11:45
10:40

- Te analytical xmifts of the smrcpine Rated above are presented on the following pages.
- All calulation an performed before roundim g to ovoid rourmi-off drom in calculated results.
* Results rioted as 'ND' ware not detected at or above the stated limit.

m-,s report must not be reprodu•ed. excapt In &X without uhe wrten epproval of t.o abora-toy.

-Ret for the following parameters are never reporled on a dry weg basic color, oormotvlty. do4ti,. hAahpoint. igtodabllty, layers. odor.
pai fiftr test. pH. poroaiy pressure. resacvity, redox poteWK. spift gay*. apat tea. Woli, slbi , teoperanar. viroahy. and weigh.
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STL ST. LOUIS

MAcrc aineerim & Consulting Inc

Client Sample ID: OW-408U

T0.L Metals

Lot-Sample #... F7A030115-001 Matrix ....... WATER
Date Sampled...: 12/30/06 10:30 Date Received..: 01/03/07

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD AXALYSIS DATE ORDER #

Prep Batch #.. .: 7010145
Calcium 74500 2500 ug/L MCNW 200.7 01/10-01/12/07 JIGLT1h

Dilution Factor: 1 Analysis Time..: 16:28

Potassium 1640 B 5000 ug/L MCAXW 200.7 01/10-01/12/07 MqLT1P1
Dilution Factor: 1 Analysis Time..: 16:28

Magnesium 38600 1000 ug/L NCAM 200.7 01/10-01/12/07 UJ-IETIAL
Dilution Factor: I Analysis Time.. . 16:28

Sodiu•i 240000 1000 ug/L NC&W 200.7 01/10-01/12/07 JCLT.X
Dilution Pactor: 1 Analysis Time..: 16:28

O'T(S)):
B Esmagod rasut Rawh Lsutmthan RI

LOT# F7A030115 5 of 31



STL ST. LOUIS

IPCTEC Engineering & Consulting Inc

Client Sample ID- CNF-400U"

ceneral Chealstry

Lot-Sample #... : FA030115-001 Work Order #...: JMCLT Matrix ......... WATER
Date Sampled...: 12/30/06 10:30 Date Received..: 01/03/07

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Bromide 1.1 0.25 Mg/r. MCA 300.0. 01/08/07 700906"7

Dilution Factor: I Analysis Time..: 03:07

Chloride 344 40.0 mg/L MCNUW 300.0A 01/08-01/09/07 7009068
Dilution Factor: 200 Analysis Time..: 00:34

Fluoride 1.1 0.10 mg/L M(MU 300. 0A 01/08/07 7009059
Dilution Factor: I Analysis Time..: 03:07

Ion Balance 2.4 0.10 % S3118 1030F & API 01/19-01/22/07 7019463
Difference

Dilution Factor: I Analysis Time..: 00;00

Nitrate/Nitrite as N 53.0 50.0 ug/L HNMIW 353.1 01/12/07 7009378
Dilution Factor: 3. Analysis Time..: 00:00

Nitrogen, as Ammonia ND 0.050 mg/L MCAWW 350.1 01/09-01/10/07 7009222
Dilution Factor: 1 Analysis Time..: 00:00

Sulfate 29.5 5.0 Mg/L N(MW 300.0A 01/08/07 7009070
Dilution Factor: 10 Analysis Time..: 03:24

Total Alkalinity 385 5.0 mg/L MC(1lRI 310.1 01/04/07 7004040
Dilution Factor: 1 Analysis Time..: 00:00

Total Dissolved 913 5.0 mg/L lCMM 160.1 01/05/07 7016253
Solids

Dilution Factor: I Analysis Time..: 00:00
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STL ST. LOUIS

JG2IEC Engineering a consulting Inc

client Sample ID: OW-408L

TOTAL Metals

Lot-SaMle #...: F7A030115-002 Matrix ....... .WATER
Date Sampled...: 12/30/06 10:50 Date Received..: 01/03/07

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 7010145
Calcium 66000 2500 ug/L MCMI 200.7 01/10-01/12/07 JUMCLVIA

Dilution Factor: I Analysis Time..: 16:33

Potassium 1970 B 5000 ug/L IMU 200.7 01/10-01/12/07 JNCLV12N
Dilution Factor: I Analysis Time..: 16:33

magnesium 32500 1000 ug/L ICMW 200.7 01/10-01/12/07 JNCLV1AL
Dilution Factor: 1 Analysis Time..: 16:33

Sodium 145000 1000 ug/L MCMIII 200.7 01/10-01/12/07 .IKCL[VIIM
Dilution Factor: 1 Analysis Time..: 16:33

B Enmts M Result is les s than RL

.LOT#4 F7A0301157of3 7 of 31



STL ST. LOUIS

U6ArBC Engineering Csulting Inc

Client Sample ID: OW-408L

General Cemistry

Lot-Sample 0...: F7A030115-002 Work Order #...: JMCLV Nat

Date Sampled...: 12/30/06 10:50 Date Received..: 01/03/07

PARAMETER RESULT RL UNITS METHOD

rix ......... : WATER

PREPARATION- PREP

ANALYSIS DATE BATCH #

Bromide 0.59 0.25 9j/L
Dilution Factor: 1

M 300. 0A 01/08/07
Analysis Time.., 03:42

Chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as uonia

Sulfate

Total Alkalinity

Total Dissolved
Solids

195

0.97

3.0

50.0

0.073

21.6

349

650

20.0 ing/L
Dilution Factor: 100

0.10 mg/L
Dilution Factor: I

0.10 %

Dilution Factor: I

50.0 ug/L
Dilution Factor: 1

0.050 omg/L
Dilution Factor: 1

5.0 mg/L
Dilution Factor: 10

5.0 mg/L
Dilution Factor: 1

5.0 mg/L

Dilution Factor: 1

NCAUi 300.0A
Analysis TiMe..: 08:51

MCAN 300.OA
Analysis Time..: 03.:42

SM 1030F & API

Analysis Time..: 00:00

w:2N 353.1
Analysis Time..: 00:00

ImhMU 350.1
Analysis Time..: 00:00

NCMN 300.0A

Analysis Time..: 03:59

ICII 310.1
Analysis Time..: 00:00

Anals 160.1

Analysis Tine.. : 00 :00

01/08-01/09/07

01/08/07

01/19-01/22/07

01/12/07

01/09-01/10/07

01/08/07

01/04/07

01/05/07

7009067

7009068

7009069

7019463

7009378

7009222

7009070

7004040

7016253
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STL ST. LOUIS

NUcrc Engineering a Consulting Inc

Client Sample ID: OW-308U

TOTAL Metals

Lot-Sample #...: F7A030115-003 Matrix ....... .WATER
Date Sampled...: 12/30/06 12:35 Date Received..; 01/03/07

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 7010145
Calcium 97100 2500 ug/L ECMW 200.7 01/10-01/12/07 JMCLZ1AK

Dilution Factor: 1 Analysis Time.,: 16:38

Potassium 2530 B 5000 ug/L NCMW 200.7 01/10-01/12/07 ,MCLX]LA.
Dilution Factor: 1 Analysis Time.. : 16:38

Magnesium 55600 1000 ug/L- IICiW 200.7 01/10-01/12/07 I1KCZZ1AL
Dilution Factor: 1 Analysis Time.. 1 16:38

Sodium 298000 1000 ug/L 3KWW 200.7 01/10-01/12/07 JICLX3Ai
Dilution Factor: 1 AnalysiS Time..: 16:38

NOTE(s):
B Ezadmtd nrodL Res• len fm RL
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STL ST. LOUIS

NhCXEC Engineering & Consult.ng Inc

Client Sample ID: OI-308U

General Chemistry

Lot-Sample #...: F7A030115-003 Work Order #...-: JMCLX
Date Sampled...: 12/30/06 12:35 Date Received..: 01/03/07

Matrix ......... : WATER

PARAMETER RESULT RL UNITS METHOD

Bromide 2.4 0.25 mg/L
Dilution Factor: i

Chloride

'Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Ammonia

Sulfate

Total Alkalinity

Total Dissolved
Solids

558

1.4

1.8

149

ND

76.6

367

1240

40.0 mg/L
Dilution Factor: 200

0.10 2g/1
Dilution Factor: 1

0.10 %

Dilution Factor: 1

so. 0 ug/L
Dilution Factor: I

0.050 mg/L
Dilution Factor: 1

j

5.0 mg/L
Dilution Factor: 10

.0 umg/L
Dilution Factor: 1

5.0 21g/

Dilution Factor: IV

?MN 300.0A
Analysis Time..: 04:,17

NO= 300.0k
AnalysiB Time..: 09:08

NNI 300.0A
Analysis Time..: 04:17

SHI8 1030F & "PI

Analysis Time..: 00:00

3N 353.1
Analysis Time..: 00:00

MCAWW 350.1
Analysis Time..: 00:00

NCMi 300.0A
Analysis Time..: 04:34

MCZiW 310.1
Analysis Time..: 00:00

MW 160.1

Analysis Time..: 00:00

PREPARATION-
ANALYSIS DATE

01/08/07

01/08-01/09/07

01/08/07

01/19-01/22/07

01/12/07

01/09-01/10/07

01/08/07

01/04107

01/05/07

PREP

EATCH #

7009067

7009068

7009069

7019463

7009378

7009222

7009070

7004:040

7016253

LOT# F7AO30115 10 of' 31--



STL ST. LOUIS

HAcTcECw ngineering &Cnmulting Inc

Client Sample ID: OW-308L

IT07L Metals

Lot-Sample F...: F7A030115-004
Date Sampled...: 12/30/06 13:45 Date Received..: 01/03/07

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #...: 7010145
Calcium 62700 2500 ug/L MCAlW 200.7

Dilution Factor: I Analysis Time..: 16:43

Potassium 5470 5000 ug/L NCAIl 200.7
Dilution Factor: I Analysis Time..: 16:43

magnesium 34200 1000 ug/L NCIM 200.7
Dilution Pactor, 1 Analysis Time..: 1.6:43

Sodium 149000 1000 ug/L NCAI 200.7
Dilution Factor: I Analysis Time..: 16r43

Matrix ....... WATER

PREPARATION- WORK
ANALYSIS DATE ORDER #

01/10-01/12/07 3JHCLPOIA

01/10-01/12/07 o =cIOkL

01/10-01/12/07 JMLO3M.

LOT# F7A030115 11 of 31



STL ST. LOUIS

M&CTEC Engineering & Consulting Inc

Client Sample ID: OW-308L

General Chemistry

Lot-Sample t--.: F7A030115-004 Work Order I...: JMCL0 Matrix-......... WATER

Date Sampled...: 12/30/06 13:45 Date Received..: 01/03/07

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCM #

Bromide 0.71 0.25 mg/L
Dilution Factor: 1

I M 300.0oA 01/08/07
Analysis Time..: 04:51

Chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as kmuInia

Sulfate

'Total Al~kalinity

Total Dissolved
Solids

199

0.80

3.4

136

0.083

24,4

347

661

20.0 mg/L
Dilution Factor: 100

0.10 mg/L
Dilution Factor: 1

0.10 k

Dilution Factor: 1

50.0 ug/L
Dilution Pactor: I

0.050 mg/L
Dilution Factor: I

s.0 mg/L
Dilution Factor: 10

5.0 mg/L
Dilution Factor: 1

5.0 . g/L

Dilution Factor: I

ICMM 300.0A
Analysis Time..: 09:26

NCMW 300.0A
Analysis Time..: 04:51

SKIW 1030F & API

Analysis Time..: 00:00

KCIN 353.1
Analysis Time..: 00:00

NO= 350.1
Analysis Time..: 00:00

ICUW 300.0A
Analysis Time..: 05:09

MKiM 33.0.1

Analysis Time..: 00:00

uayiW 160.1

Anal ysis Time..: 00:00

o1/08-01/09/07

01/08/07

01/1-9-01/22/07

01/12/07

01/10/07

01/08/07

01/04/07

01105/07

7009067

7009068

7009069

7019463

7009378

7009221

7009070

7004040

7016253

LOT# F7A03.0115 12 of 31



STL ST. LOUIS

MWCTEC Engineering & Consulting Inc

* . .Client Sample XD:- OW-420U

TOTAL Metals

Lot-Sample #...: F7A030115-005 Matrix ....... WATER
Date Sampled...: 12/30/06 16:15 Date Received..: 01/03/07

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 7010145
Calcium 101000 2500 ug/L NCAUW 200.7 01/10-01/12/07 •JN21AK

Dilution Factor: I Analysis Time..: 16-48

Potassium 1790 B 5000 ag/L NCMNW 200.7 01/10-01/12/07 JMNCL21A
Dilution Factor: I Analysis Time..,: 15:48

Magnesium 46800 1000 ug/L NKUN 200.7 01/10-01/12/07 JKCL21L
Dilution Factor: I Analysis Time..: 16:48

Sodium 259000 1000 ug/L MCARK 200.7 01/10-01/12/07 ,RCL22•A
Dilution Factor: 1 Analysis Time..i 16:48

, OTB(B):
B E•ils sut Ra~bsa~hsneL.R

LOT# F7A030115 13 of -31.



STL ST. LOUIS

.. CTHC Engineering & Conmulting Inc.

Client Sample ID: OW-420U

General Chemistry

Lot-Sample F.. : P7A030115-005 Work Order #... : JMCL2 Ka
Date Sampled...: 12/30/06 16:15 Date Received..: 01/03/07

rix ......... : WATER

PARAMETER RESULT RL UNITS METHOD

Bromide

Chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as

Nitrogen, as iunmoni

Sulfate

Total Alkalinity

Total Dissolved
Solids

1.7 0.25 2s g/L
Dilution Factor: 1

505 40.0 o g/L
Dilution Factor: 200

0.85 0.o10 vg/L
Dilution Factor: I

0.38 0.10 %

Dilution Factor: 1

9 383 50.0 ug/L
Dilution Factor: 1

a ND 0. OSO mg/L
Dilution Factor: 1

44.9 5.0 ng/L
Dilution Factor: 10

320 5.0 g/IL
- Dilution Factor: 1

1120 5.0. vg/L

Dilution Factor: I

MCMW 300.0A
Analysis Time..: 05:26

NCMU 300.0OA
Analysis Time..: 09:43

RCAU 300.0ID
Analysis Time..: 05:26

SM18 1030F & API

Analysis Time..: 00:00

M fCM 353.1
Analysis Time..: 00:00

MCAWW 350.1
Analysis Time..: 00:00

NCAU 300. OA
Analysis Time..: 05:44

NCNU 310.1
Analysis Time..: 00:00

N•Chw 160.1

Analysis Time..: 00:00

PREPARATION-
ANALYSIS DATE

01/08/07

o./o8-1o/09/07

01/08/07

01/19-01/22/07

01/12/07

01/10/07

01/08/07

01/04/07

01/05/07

PREP
BATCH #

7009067

7009068

7009069

7019463

7009378

7009221

7.009070

7004040

7016253

LOT# F7A030115 14 of 31



STL ST. LOUIS

CmC Engineering M canlting Inc

Cliezt Sample ID: OW-934U

TOTAL MItals

Lot-Sample #...: F7A030115-006
Date Sampled... : 12/31/06 11:45 Date Received..: 01/03/07

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #... : 7010145
Calcium 87800 2500 ug/L XaMr 200.7

Dilution Pactor: I Analysis Time..: 16:54

Potassium ND 5000 ug/L MCAWW 200.7
Dilution Factor: 1 Analysis Time..: 16:54

Magnesium 56200 1000 ug/L CNCKAW 200.7
Dilution Pactor: I Analysis Time..: 16:54

Sodium 218000 1000 ug/L NCJ&UW 200.7
Dilution Pactor: I Analysis Time..; 16:54

Matrix ....... : WATER

PREPARATION- WORK
ANALYSIS DATE ORDER #

01/10-01112107 MKCL3AK

01/10-01/12/07 flCL31AN

01/10-01/12/07 JVMACL3 IUL

01/10-01/12/07 axMr3 IM

LOT# F7A030115 15 of 31



STL ST. LOUIS

* mmcEEC mngineering &Consulting Inc

Client Sample ID: OW-934U

General dam stry

Lot-Sample I...: F7A030115-006 Work Order #... - JMCL3
Date Sampled...: 12/31/06 11:45 Date Received..: 01/03/07

MatrIX ......... : WATER

PARAMETER RESULT RL UNITS METHOD

Bromi de 1.7 0.25 ug/L
Dilution Factor: I

Chloride

Fluocride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Ammonia

Sulfate

Total Alkalinity

Total Dissolved
Solids

412

1.4

0.58

163

ND

47.3

378

1020

40.0 Mg/L
Dilution Factor: 200

0.10 mg/L
Dilution Factor: 1

0.10 %

Dilution Factor: 1

50.0 ug/L
Dilution Factor: I

0.050 mg/L
Dilution Factor: 1

5.0 mg/L
Dilution Factor: 10

5.0 mg/L
Dilution Factor: 1

5.0 mg/L

Dilution Factor: 1

NCJW 300.0k
Analysis Time..: 06:36

MKMW 300.0k
Analysis Time..: 16:01

MCAN' 300.0k
Analysis Time.. . 06:36

SHI. 1030F & API

Analysis Time..i 00:00

NCMW 353.1
Analysis Time..: 00:00

MCAWW 350.1
Analysis Time.-.i 00:00

MAW 300.0A
Analysis Time..: 06:53

NCAUW 310.1
Analysis Time..: 00:00

Mcaw 160.1

Analysis Time..: 00:D0

PREPARATION-
ANALYSIS DATE

01/08/07

01/08-01/09/07

01/08/07

01/139-01/22/07

01/12/07

01/10/07

01/08/07

01/04/07

01/05/07

PREP
BATCH #

7009067

7009068

7009069

7019463

7009378

7009221

7009070

7004040

7016253

LOT# F7A030115 16 of 31



STL ST. LOUIS

WkCTHC Engineering a Cammult•ig Xnc

Client Sample ID.- OW-934L

OTAL Metals

Lot-Sample #....: F7A030115-007 Matrix ........ : WATER
Date Sampled...: 12/31/06 10:40 Date Received..: 01/03/07

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #... 7010145
Calcium 62000 2500 ug/L ECAI 200.7 01/10-01/12/07 JI1CL4AK

Dilution Factor: I Analysis Time..: 16:59

Potassium 2300 B 5000 ug/L MOMAW 200.7 01/10-01/12/07 JMCL41AN
Dilution Factor: 1 Analysis Time..: 16:59

Magnesium 35400o 1000 ug/L HMCWN 200.7 0/o10-01/12/07 J 1C64L
Dilution Factor: I Analysis Time..: 16:59

Sodium 185000 1000 ug/L MCA= 200.7 01/10-01/12/07 LHUI4lAN
Dilution Factor: i Analysis Time..: 16:59

B E•ma~d tzes l.• R,1 IsIu Ila EL

NO (S)

LOT# F7A030115 17 of 31



STL ST. LOUIS

MRCTHC Engineering & Consulting Inc

Client Sample ID: OW-934L

General Chemistry

Lot-Sample M...: F7A030115-007 Work Order #...: JMCL4

Date Sampled...: 12/31/06 10:40 Date Received..: 01/03/07
Matrix ........... WATER

PARAMETER RESULT RL UNITS METHOD

Bromide 0.42 0.25 mg/L
Dilution Factor: 1

Chloride

Fluoride

Ion Balance
Difference

Nitrate/Nitrite as N

Nitrogen, as Ammonia

Sulfate

Total Alkalinity

Total Dissolved
Solids

189

'0.78

8.0

ND

0.S2

24.5

380

731

20.0 mg/L
Dilution Factor. 100

0.10 mg/L
Dilution Factor: 1

0.10 %

Dilution Factor: 1

50.0 ug/L
Dilution Factor: 1

0.050 mg/L
Dilution Factor: I

5.0 m3//L
Dilution Factor: 10

5.0 mg/L
Dilution Factor: .

s5.0 mg/I.

Dilution Factor: I

MCMIM 300.0.
Analysis Time..: 07:11

HCEM 300.0A
Analysis Time..: 10:18

MC•&W 300.0A
Analysis Time..: 07:11

SK18 1030F & API

Analysis Time..: 00:00

MCAKW 353.1
Analysis Time..: 00:00

MC1UW 350.1
Analysis Time..: 00:00

MMN 300. 0A
Analysis Time..: 08:03

MCZMI 310.1
Analysis Time..: 00:00

Na 160.1

Analysis Time..: 00:00

PREPARATION- PREP
ANALYSIS DATE BATCH #

01/08/07 7009067

01/08-01/09/07 7009068

01/08/07 7009069

01/19-01/22/07 7019463

01/12/07

01/10/07

01/08/07

01/04/07

01/05/07

7009378

7009221

7009070

7004040

7016253

LOT# F7AO30115
18 of"* 31



STL ST. LOUIS

METHOD BaNK REPORT

TOTAL Metals

Client Lot #... : F7A030115 ati--......... : ATER

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

DB Lot-Sample #: F7AI00000-145, Prep Batch #...-: 7010145
Calcium ND 2500 ug/L MCAWW 200.7

Dilution Factor: I

Analysis Time.-.: 15:09

Magnesium

Potassium

Sodium

ND

ND

ND

1000 ug/L
Dilution Factor: I

Analysis Time..: 15:09

5000 ug/L
Dilution Factor: 1

Analysis Time-.: 15:09

1000 ug/L
Dilution Factor: 1

Analysis Time..-: 15:09

MCAWW 200.7

MCAWW 200.7

MCAWW 200.7

01/10-01/12/07 JbMCLEA

01/10-01/12/07 JkMCE1AC

01/10-01/12/07 JM•E•A

01/10-01/12/07 "CELAD.

NOTE (S):
Ca~cuhaton are paribrud before rwoftis to avoid round-off wars In caklculad mnila.

.:LOTI# F7A030115 1.9 of 3 1.



STL ST. LOUIS

NETBD BYANK REP0KT

General Chemistry

Client Lot #. i: F7A030115 matrix-...- .... - WATER

PARAMETER RE
Bromide

ND

Chloride
ND

Fluoride
ND

Nitrate/Nitrite as N
ND

Nitrogen, as Ammonia
ND

Nitrogen, as Ammonia
ND

Sulfate
ND

Total Alkalinity
ND

Total Dissolved
Solids

REPORTING
3ULT LIMIT UNITS

Work Order #: JMJWJlAA
0.25 mg/L

Dilution Factor: 1
Analysis Time..: 07:35

Work Order #: JMJWKIAA
0.20 mg/L

Dilution Factor: 1
Analysis Time..: 07:35

Work Order #: JMJWL1AA
0.10 mg/L

Dilution Factor; 1
Analysis Time..: 07:35

Work Order #: JMLD91M
50.0 ug/L

Dilution Factor: I
Analysis Time..: 00:D0

Work Order #: JKM451AA
0.050 mg/L

Dilution Factor: 1
Analysis Time..: 00:00

Work Order #: JMKLN1AA
0.050 mg/L

Dilution Factor: 1
Analysios Time..: 00:00

Work Order #: JNJWNlAA
0.50 mg/L

Dilution Factor: 1
Analysis Time..: 07:35

Work Order #: JMEHQlAA
5.0 mg/L

Dilution Factor: 1
Analysis Time..: 00:00

Work Order #: JMOWV1AA

5.0 mg/L
Dilution Factor: 1
Analysis Time..; 00:00

PREPARATION- PREP
METHOD ANALYSIS DATE BATCH

MB Lot-Sample I: F7A090000-067
MCAWW 300.OA 01/08/07 7009067

MB Lot-Sample #: F7A090000-068
MCAWW 300.0A 01/08/07 7009068

MB Lot-Sample #: F7A090000-069
MCAWW 300.0A 01/08/07

MB Lot-Sample #:
HCAWW 353.1

MB Lot-Sample #:
MCAWW 350.1

MB Lot-Sample #:
MCAWW 350.1

MB Lot-Sample I:
MCAWW 300.OA

MB Lot-Sample 0:
MCAWW 310.1

MB Lot-Sample #:

MCAWW 160.1

F7A090000-378
01/12/07

F7.Ao90000-222
01/09-01/10/0o

F7A090000-221
01/10/07

F7AO00000-070
01/08/07

F7A040000-040
01/04/07

F7AI60000-253

01/05/07

7009069

7009378

r 7009222

7009221

7009070

7004040

7016253

IDTX(S):
CAL1.wons =rc performed before roundio to avoid round-off eron In eakul sd muft

LOT# F7A030115 20 of 31



STL ST. LOUIS

LKBORATO~R (flUT90L SmaLH KV3LIUhTON REPORT

TOTAL Metals

Client Lot #... : F7A030115 Matrix ......... : WATER

PERCENT RECOVERY PREPARATION-
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE WORK ORDER #

LCS Lot-Sample#: F7A100000-145 Prep Batch #... : 7010145
Calcium 103 (85 - 115) MCAWW 200.7 01/10-01/12/07 JMMCE1AF

Dilution Factor: 1 Analysis Time..: 15:14

Magnesium 103 (85 - 115) MCAWW 200.7 01/10-01/12/07 JMMCEIAG
Diluti(M Pactor: I Analysis Time..: 15:14

Sodium 103 (85 - 115) MCAWW 200.7 01/10-01/12/07 JMMCEIAH
Dilution Factor: I Analysis Time...: 15:14

Potassium 110 (8S - 115) MCAMW 200.7 01/10-01/12/07 JMMCEIAJ
Dilution Pactor: I Analysis Time..: 15:14

N OTE(S):
Calulatiom, are performed bftfoe mreondW& avoid mend-off amon In casatd r•mat•.

LOT# F7A030115 21l of 31



STL ST. LOUIS

LBORAI CONTROL SAMPLEHEVA LXMION R~RP

General1 Cheistry

Lot-Sample #... : F7A030115 Matrix ... -----. : WATER

PARAMETER
Bromide

PERCENT RECOVERY RPD PREPARATION- PREP
RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH *

WO#:JMJWJIAC-LCS/JMJWJIAD-LCSD LCS Lot-Samplee#: F7A090000-067
104 1(90 110) MCAWW 300.OA 01/08/07 7009067
99 (90 - 110) 4.2 (0-20) MCAWW 300.0A 01/08/07 7009067

Dilution Factor: I Analysis Time..: 07:18

Chloride
91
95

95
91

WO#: jMJWKIAC-LCS/JMJWKIAD-LCSD LCS
(90 - i10) MCAWW 300.OA
(90 - 110) 3.8 (0-20) MCAWW 300.OA

Dilution Factor: I Analysis Time.

Lot-Sample#: F7A090000-068
01/08/07 7009068
01/08/07 7009068

S07:1

Fluoride

Nitrate/Nitrite as N
101
104

Nitrogen, as Ammonia
93
93

WO#:JMJWLIAC-LCS/JMJWLIAD-LCSD LCS Lot-Sample#: F7A090000-069
(90 - 110) " MCAN 300.OA 01/08/07 7009069
(90 - 110) 4.3 (0-20) MCAJW 300.OA 01/08/07 7009069

Dilution Factor; I Analysis Time..t 07:13

WO#:JMLD91AC-LCS/JMLD91AD-LCSD LCS Lot-Sample#: F7A090000-378
(90 - 110) MCANW 353.1 01/12/07 7009378
(90 - 110) 2.9 (0-20) MCAWW 353.1 01/12/07 7009378

Dilution Factor: 1 Analysis Time.. : 00:00

W0#:JMnLAC-LCS/JMLKIAD-LCSD LCS Lot-Sample#: F7A090000-221
(90 - 110) MCAWW 350.1 01/10/07 70092-21
(90 - 110) 0.11 (0-20) MCAWW 350..1 01/10/07 7009221

Dilution Factor: . Analysis Time..: 00:00

WO0#JMM51AC-LCS/JMKMS1AD-LCSD LCS Lot-Sample#: F7A090000-222
(90 - 1i0) MCAWW 350.1 01/09-01/10/07 7009222
(90 - 110) 0.65 (0-20) MCAWW 350.1 01/09-01/10/07 7009222

Dilution Factor: 1 Analysis Time..: 00:00

WO#:JMJWNIAC-LCS/JMJWNIAD-LCSD LCS Lot-Sample#: F7A090000-070
(90 - 110) MCAWW 300.OA 01/08/07. 7009070
(90 - 110) 3.1 (0-20) MCAWW 300.OA 01/08/07 70090.70

Dilution Factor: 2. Analysis Time..: *'07:18

Nitrogen, as Ammonia
89 N
89 N

Sulfate
94
97

Total Alkalinity
100
99

WO#: JEBHQ1AC-LCS/JMEHQ1AD-LCSD LCS
(90 - 110) MCAWW 310.1
(90 - 110) 0.50 (0-15) MCAWW 310.1

Dilution Factor: I Analysis Time..

Lot-Sample#; F7A040000-040
01/04/07 7004040
01/04/07 7004040

00:00

(Continued on next page)

LOT# F7A030115 22 of 31



STL ST. LOUIS

LABOR&TORY CMNTBL SAMPLE EMLM.TION RKPORT

General Cbmaetry

Lot-S=mple #...; ?7A030115 Katrix ........... WATER

PERCENT RECOVERY RPD PREPARATION- PREPPARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE BATCH #Total Dissolved WO#,JM0WV1AC-LCS/JM0WVIAD-LCSD LCS Lot-Sample#: F7AI60000-253Solids
91
94

(90 - 110) MCAPW 160.1 01/05/07 7016253
(90 - 110) 2.6 (0-15) MCAWW 160.1 01/05/07 7016253

Dilution Factor: I Analysis Time..: 00:00

NDTE (S) :
CWations am performed before roundwgto avoid round-off e inm Cs clcnat wA l.
N Splbd anal . ewvezy is ouLaLde sted cortoI liti•.

I

LOT# F7A030115 23 of 31



STL ST. LOUIS

zaMzz SPM SANPLE. EVALUATION. REPORT

TOThL Metals

Client Lot #...: F7A030115
Date Sampled...: 12/28/06 16:20 Date Received..: 12/30/06

Natrix ......... : WATER

PERCENT RECOVERY ' RPD PREPARATION- WORK
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD ANALYSIS DATE ORDER #

"S Lot-Sample #:
Calcium 100

95

Magnesium 100
96

F6L300110-001 Prep Batch #...: 7010145
(70 - 130) MCANW 200.7
(70 - 130) 1.0 (0-20) MCAWW 200.7

Dilution Factor: 1
Analysis Time... 15:29

Potassium 111
107-

(70 - 130)
(70 - 130) 1.4 (0-20)

Dilution Factor: 1
Analysis Time..: 15:29

(70 - 130)
(70 - 130) 3.0 (0-20)

Dilution Factor: I
Analysis Time..: 15:29

(70 - 130)

(70 - 130) 1.5 (0-20)
Dilution Factor: I

MCANW 200.7
MCAWW 200.7

MCAWW 200.7
MCAWW 200.7

MCAWN 200.7
MCAWW 200.7

01/30-01/12/07 JL9043M
01/10-01/12/07 JL9041A6

01/10-01/12/07 JL9041A7
01/10-01/12/07 JL9041A8

01/10-01/12/07 JL9041CC
01/10-01/12/07 JL9041CD

01/10-01/12/07 JL9041A9
01/10-01/12/07 JL9041CA

Sodium 104
97

Analysis Time..: 15:29

NTE(S):
.CaU•11•0moWe pedrformed before oMiing to uvoid zomd.vff emm in cskuinLhd r ,wl.
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STL ST. LOUIS

MATRIX SPIKE SAMPLE EVALUATION REPORT

General Chemistry

Client Lot #...-: F7A030115
Date Sampled....: 12/30/06 10:30 Date Received.-: 01/03/07

Matrix ........ : WATER

PARAMETER
Bromide

PERCENT RECOVERY
RECOVERY LIMITS METHOD

Work Order #;..: JMCL4

136 N (90 - 110) MCAWW 300.
Dilution Factor: 1

PREPARATION- PREP
ANALYSIS DATE BATCH #

1AQ MS Lot-Sample #: F7A030115-007
0A 01/08/07 7009067
Analysis Time..: 07:11

Chloride

Fluoride

105
Work Order #...: JMCL41AT MS Lot-Sample #: F7A030115-007
(90 - 110) MCAWN 300.OA 01/08-01/09/07 7009068
Dilution Factor. 100 Analysis Time..: 10:18

112 N
Work Order #... : JMCL41AV MS Lot-Sample

(90 - 110) MCAWW 300.OA 01/08/07
Dilution Factor: I hanlyais Time..: 07:11

#: F7A030115-007
7009069

#: F7A030115-001
7009378

Nitrate/Nitrite as N
112 N

Nitrogen, as Ammonia
106

Nitrogen, as Ammonia
97

Work Order #...: JKCLTIAT
(90 - 110) MCAMW 353.1

Dilution Factor: I Analysis

MS Lot-Sample
01/12/07

Time..: 00:00

Work Order #... : JLWTWIAN
(90 - 110) MCAWW 350.1
Dilution Factor: I A3.

Work Order C...: JMCLTIAQ
(90 - 110) MCAWW 350.1

Dilution Factor: 1 An-c

Work Order 4...: JMCL41AX
(90 - 110) MCAWW 300.0A
Dilution Factor: 10 Ann

MS Lot-Sample #: F6L200297-001
01/10/07 7009221

lysis Tim._.: 00:00

MS Lot-Sample #: F7A030115-001
,01/09-01/10/07 7009222

Lysis Time..: 00:00

MS Lot-Sample #: F7A030115-007
01/08-01/09/07 7009070

lysis Time..: 08:03

Sulfate
92

Total Alkalinity
72

Work Order #...: JL9041AT
(50 - 121) MCAWW 310.1
Dilution Factor: 1 Analysis

MS Lot-Sample
01/04/07

Time..: 00:00

#: F6L300110-001
7004040

Calculatios an performed before roundig to avoid round-off arm ia •W ulated met

N Spiked Aes1T creovay is outside sed control limits.
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STL ST. LOUIS

SALEW IC P XL.-TB EVALT.ION REPORT

General Cbemi stry

Client Lot #...: F7A030115 Work Order #...: JL904-SMP
JL904-DUP

Date Sampled...: 12/28/06 16:20 Date Received..: 12/30/06

Matrix ....... : WATER

DUPLICATE RPD PREPARATION- PREPPARAM RESULT RESULT UNITS RPD LI=IT METHOD ANALYSIS DATE BATCH #Total Alkalinity SD Lot-Sample #: F6L300110-001
358 353 mg/L 1.4 (0-20) MCAWW 310.1 01/04/07 7004040

Dilution Factor: 1 Analysis Time..: 00:00
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STL ST. LOUIS

SAMPLE DUPLICATE EVAILTION REPORT

Gener-al Cbeistry

Client Lot I....: F7A030115 Work Order #...: JMCL4-SMP
JMCL4-DUP

Date Sampled...; 12/31/06 10:40 Date Reoeived..: 01/03/07

Natrir ....... : WATER

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Bromide SD Lot-Sample #: F7A030115-007

0.42 0.74 mg/L 56 (0-20) MCAWW 300.OA 01/08/07 7009067
Dilution Factor: 1 Analysis Time.. 07:.11

Chloride
189

Fluoride
0.78

Sulfate
24.5

198
SD Lot-Sample #: F7A030115-007

Mg/L 4.8 (0-20) MCAWW 300.OA 01/08-01/09/07 7009068
Dilution Factor: 100 Anlysis Time..: 10:18

0.88

24.0

mg/L 12
Dilution Factor: 1

mg/L 2.1
Dilution Factor. 10

SD Lot-Sample #:
(0-20) MCAWW 300.0A

Analysis Time..; 07:11

F7A030115-007
02/08/07 7009069

7009070
SD Lot-Sample #: F7A030115-007

(0-20) MCAWW 300.0A 01/08/07
Analysis Time..: 08:03
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STL ST. LOUIS

SAMLE DUPLICM'E HMLUATION REPORT

General Chemistry

Client Lot *... - F7A030115 Work Order #...: JLWTW-SMP atrix ....... WATER
JLWTW-DUP

Date Sampled...' 12/19/06 08:08 Date Received..: 12/20/06

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIKIT METHOD ANALYSIS DATE BATCH #
Nitrogen, as Ammonia SD Lot-Sample #: F6L200297-O01

ND ND mg/L 0 (0-20) MCAWW 350.1 01/10/07 7009221
Dilution Factor; -i Analysis Time..: 00:00
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STL ST. LOUIS

SAMPLE DUPLIC2Th EVALUITI0MN REPORT

General Chemistry

Client Lot #...: F7A030115 Work Order #...: JMCLT-SMP
JMCLT-DUP

Date Sampled... : 12/30/06 10:30 Date Received..: 01/03/07

Matrix ....... : WATER

DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Total Dissolved SD Lot-Sample #: F7A030115-001
Solids

913 954 mg/L 4.4 (0-0.0) MCAWW 160.1
Dilution Factor: 1 Analysis Time..: 00:00

01/05/07 7016253

Nitrogen, as Ammonia
ND ND

Nitrate/Nitrite as N
53.0 ND

mg/L 0
Dilution Factor: I

ug/L 200
Dilution Factor: 1

SD Lot-Sample #:
(0-20) MCAWW 350.1

Analysis Time..: 00:00

SD Lot-Sample #:
(0-20) MCAWW 353.1

Analysis Time,..: 00:00

F7A030115-001
01/09-01/10/07 7009222

F7A030115-001
01/12/07 7009378
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STL ST. LOUIS

-5419-

Lot.#(s): __________

,Chet: " COCAA No:
Qafte No: luý#Iitated Br'

COOMnsU Pepdt Form
Di, /"3zzz

lPniP
Shipper Name: ~ 4'C)
Shippinig# (G).*

2. * ,,7.
3. , _8.

MitpePackges (b. N NIA
Sample Ten taro (s):**

4. 9.
5. 10.

S**ample mustb brzeved at400 + "0- rot, .te aontmt below. Temparaitn
riance does NOT aftetltmfollowmr. MatalaL-Uqid or Rad luet- Liquid or Solids

4. 9.

5. 10.
*Numbered dupnlinas oouepni to Nuinb~ "amle Temp lime

f
5.

Coatoud kole'T -or IN* fbrno aud&"W{A!'forrntu pia._______________

_. Y (_ ) Was sample =reoid bmon? & NSample reived with Chain of (oaS
Was sample ecerveidwitbproper C Chalnof Cu-bDdymat*d sample ID's on

2. (D N NA pI' ? (f wt ma t note•below) 9. N, 1ona;iner*)?
IfN/A-Was pH talnby original

3. Y N STL Lab? 10. 0 N Are &= caztiody Seals present on oooler?
Sample mceived in proper Do custody seal on cooler ar•p trbe, tampered

4.___ conitainers? 11. Y (RM.wMt?
- Sample volume sufficient far

. Y')N aninyisi 12. ZN Are ther custody seals Presnt on boftles?
Headspace in VOA or TOX iquid 1-01 Do custody seals on bottles appea to be tmee

6. Y N 6 sampAl? -OrY26 tO fimls Mh',, 13. Y with?
7. Were.contns of the cooler i N.

7. ýYh daftr opening ., Was Ita 14..,xka_.rec.ve.
Par DOE-AL (PWeXtLAN7,Sm5andl~stm~pH of ALL oainarcived-d 01.!bevrlb, EX'CTnVA.TOXad~soila

Notes,:, Jý-7jy~d Cra4ti > A. { A* _

CorrectiveAco- __ ___

1 Client Contat Name: _Inrmdbr_.

D3 Sam~1e(s) procesed "as is"
03 Sample(s) onhold uraitDlse, o
Project Management • :.iew; Da-o

mIS o •-OMUSTBB COMPL-r=ED AT TH TIMTE EIa rNO C -EC2D I. IF ANY IMT•M S COMPLMEE BY •OMEONBEIOr TMAE
THE TrI1IATOPTHEN Tmr• ?RSON 1I RBQUn=? TO AM2Pr N T1AL AND THE DATENMrTO T•HAT USE

I ADMM-0004. REVIS•E•3101 0Mvr0iQAORMSW-LOOUL90AD Gd4 .da•
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment G

Project 5050-06L0496
April 3, 2007

Appendix G-2

Field Testing Data (Groundwater)
Consists of Well Purging and Sampling Sheets



FIELD DATA RECORD*- GROUNDWATER SAMPLING

PROJECT -- _ SAMPLENUMBER ! L-3C>?U I STUDYAREA/AOC
TE ID N -SIrTE YPE ikf A DATE

AcTivry ISTART . END 2 JO NUMBER 1'4-5 "•C C& 4 C4,, FILE TYPE
j 

WEATHER h ,

WATER LEVEL I WELL DATA

- PROTEC•IVE PROTECTIVEMEASURED tA c- HISTORICAL CASING STICKUP CASING/WELL tx/A FrWELL DEPTH RTID WELL DEPTH FT TOR) (PROM GROUND) J DIFFERENCE

DEPTH TO SCREEN WELL WELLWATER FT CO LENGTH DIAMETER I' IN MATER AL Pýu, /•'I V,

HEIGHT OF WELL YES NO NWAWATER COLUMN FT x ______ = YSL A LOL INTEGRfTY: CAP -- -
CASING • -PlO F7 i7 PlOIV 

- Gl COLLAR _ __ _AMBIENTAIR [W- WELL MOUTH P TOTAL VOLUME PURGED G LOCKED
rn C;,, -

PURGE DATA

PURGE 'OLUME (gallons) :5 t I f 30 - A L. SAMPLE OBSERVATIONS:
PURGE RATE (gprn) t-tr I & 1 T, [r J
TEMPERATURE (degreeSC) Z Z3--1 L 3, Jt COLORED____
pH (uni) _____"_, I 00 -G -9 •7- -el S- -____ - CLOUDY

_ 2 ,5 Z-i 'I 0 '-'' 0- - IO.•" h. 2 D TURBID
SPEC. COND. (uhosl=c) 2 3 2 "3 9 (e -I 3 3q 1? ODOR

TURBIDITY (nAvtu) L4! 1 -1- 3.2 OTHER (s.e notes)

q!4wi

- QUIPMENT DOCUMENTATION

PERISTALTIC PUMP
SUBMERSIBLE PUMP
BLADDER PUMP
PVC/SILICON TUBING
TEFLON/SILICON TUBING
BAILER
IN LINE FILTER

DECON FLUIDS USED

METHANOL

SLIQUINOX

POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITRIC ACID

WATER LEVEL EQUIPMENT USED
ELECTRIC COND. PROBE
FLOAT ACTIVATED
KECK INTERFACE PROBE

NUMBER OF FILTERS USED ,l4-A

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION' VOLUME SAMPLE S MPLE BOTTLENUMBER CODE METHOD REQUIRED CLLE CTED ID NUMBERSr-VOC HCL/4DEG.OC 3X4DML /. /mVOC ' A HCL/4DEG. C 3X40ML /rnsVOC VIN*A4DG X

= PEST /PC~s 4_DEG._CILA
=HERBICIDES 4 DEG. 2Xi LAG
'TAL INORGANICS 3 -to pH 2 1 x 1 L P

=SULFATE NITRATE/NITRITE USEPA300 4 DEG. C 1X 50 MLP P /=SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 MLP . /IRON ONLY HN03 to pH <2 1 x I L P-Cube I/=FERROUS IRON METHOD 
I- .-TOTAL PHOSPHORUS LUSEPA-365.4 H2SO4 to pH <2 1 X 50 ML P I .= MANGANESE ONLY HN03 to pH <2 1 X 1 I".p I=AMMONIA NIROG USEPA-350.1 H24Mto pH <2 1 X"400 ML P/=-TOC SP41.

=TSS USEPA-160.2 4DEG.C 1X1LP / •]METHANE I CARBON DIOXIDE MOD 8015 ... -" .

NOTES

rsvpbltý &Wfl aLb I2• F. -./A- 310./

694 "553,
C-P4 3 5-0. i

AJ i4rczeA it" -7A,

Aj 14 feA ' P
Amma.Ko,-

9/22-/005



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT *T\Q-- SAMPLE NUMBER O•- 3 0 ] STUDY AREA AOC

,E ID Ni~-SITE, YPE Pd ~DATE 5i)PV
ACTIVITY FSTART 0 END JOB NUMBER FILE TYPE

WEATHER

WATER LEVEL / WELL DATA

PROTECTIVE PROTECTIVEMEASURED 3Tr~ HISTORICAL F 7 1 CASING STICKUP CASING/IWEL L AWELLDEPTI-I WELL DEPTH jJvORFTTON (FROM GROUND) DIFFERENCE FA
DEPTHTO SCREEN WELL WELL

HEIGHTOF 
WELL YES NO N/AWATER COLUMN I 2A --M 2 - GALCVL INTEGRITY: CAP .-

CASINGRID RIDAA COLLAR-AMBIENT AIRI LJýf" PPM WELL MOUTH TOTAL VOLUME PURGED GL LOCKED

PURGE DATA

PURGE VOLUME (gallons) -5i7 6[5 - 7. SAMPrOBSERVATIONS:
PURGERATE(gpm) 1-1t "2 / " "LAR
TEMPERATUREidegreesC) E38• , _____ . ' 1 iv D COLORED
pH(unlts) .1 ,Zlqj(O "7.2- 741 D CLOUDY
-,.,R.,Bw)bo [, i.2.l 21 0.2-0 .2C 0 -E TURBID
SPEC. COND. .fums/cm) I(3LL:LJJ.)! 2  2) I2 ,(qQO ODOR________
TURBIDIY ,(ntul 112 -•.J 5• , - 0,o . OER (see notes)REDOX POT 'N AL (+I- J n'-) 2.7 I • " 71 3,• - ,1 , "z.q 9- I-3l -1 oT

QUIPMENT DOCUMENTATION

PURGING SAMIPUNG
17PERST

SUBMEF

BLADDE
PVC/SILI
TEFLON
BAILER
IN LINE

.LTIC PUMP
1SIBLE PUMP
R PUMP
CON TUBING
/SILICON TUBING

FILTER

DECON FLUIDS USED
M ETHANOL
UIQUINOX
POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITPJC ACID

WA R LEVEL EQUIPMENT USED
1- ELECTRIC COND. PROBE

FLOAT ACTIVATEDH KECK INTERFACE PROBE

NUMBER OF FILTERS USED __ " - "--_--_--

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE S MPLE BOTTLENUMBER 'CODE METHOD REQUIRED COLLECTED ID NUMBERS

'VOC HCL 14 DEG. C 3 X 40 ML
-- VOC " HCL/4DEG. C 3X4ML 4I M=SVOC ' / 4 DEG.k C 2 ---- ,M,
=PEST/PCBs 4DG A
=-HERBICIDES 4 DEG___ 2X 1_LAG I_
E]TAL INORGANICS t pH <2 1x1LPr-SULFATE NITRATE/NITRITE USEPA 300 -47DEG. C 1 XSO MLP 1 /-SULFIDE USEPA 376.1 NAOHto pH >9 1X 500 ML P I=IRON ONLY HN03 to pH<2 1 x 1L P-Cube I _ I
=FERROUS IRON METHOD
-TOTAL PHOSPHORUS USEPA-365.4 H2504 to pH <2 1 X 50 ML P I 1-MANGANESE ONLY HN03toPH<2 1X.LP

fAMMONIA NIR/G USEPA-350.1 12504 to PH <2 1 X 400 ML P=--]TOC USP-1.

AE RB Y USEPA-180.2 4 DEG.C IX- L P I
E~m ANE/IQARBON DIOXIDE MOD 8015______

NOTES i 1 310.1 k

I./-k I Coo. -tfi s.

S I G N A T U R E : 5 3 -. - v -:z4 3 $ *f. i i,
IRECEIVED BY: 'X) ~A ~ ~ 3, ~o

FI G 12 GWtFOR '14PG O I I Ce/22120
05

FIG 12 GWFORM.ALSIGENERIC Z, L9r2.2J2005



FIELD DATA RECORD - GROUNDWATER SAMPLING
PROJECT I - " SAMPLENUMBER I STUDY AREA I AOC -

TE IED N• ISITE TYPE { A DATE I Z. l.! l
ACTIVITY ISTART 0.'•(S END jjý5, JOB NUMBER T1" Z>-5 ' • . - Cf e c ! FILETYPE

W R E W L TR,
WATER LEVEL / WELL DATA •PROTECTIVE PROTECTIVE

MEASURED HISTORICAL A CASING STICKUP CASING/ WELL
WELL DEPTH PlF ITR WL DEPH 4 4 FT (TDRIl (FROM GROUND) lg - -- DIFFERENCE E
DEPTH TOSCREEN WELL WELL ' V
WATER ( FT(TO T DIAMETER MATERIAL

EIGHT OF [WELL YES NO N/A
WATER COLUMN x 5 x L GAUVOL INTEGRITY: CAP i.

CASING l/
PPD lAf COLLAR __,E T AIR WELL MOUTH 7A/Id PPM TOTAL VOLUME PURGED LOCKED

PURGE DATA

PURGE VOLUME (gallons) '5 "j .,-'_6BSERVATIONS:

PURGE RATE (gpr,) IIf CLEAR
TEMPERATURE (degreesC," . " Z-Z.,) [2 Z ...i Z-.2.. iS- " COLORED
pH (units) do___.0__1 _ o I~o II n - 6 -- 03 Li.CLOUDY

___________ 1LL>,D{~ I I o<f< - Sz .(4 )-3a E TURBID ____
SPEC. COND. ",,,=) 14 <. S-4 I ! u1rl;"c-3 1 f-5,•Z I 1 ' ODOR
TRBIDITY ( .,-u , I (•q, Lt~ OTHER. • ,s. not es).

*REDOX POTEN AL (+/-my) 
______________

*QUIPMENT DOCUMENTATION "*2

P'URGING SAMPLING DECON FLUIDS USED' WATER LEVEL EQUIPMENT USEDEl El PERISTALTIC PUMP E METHANOL ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINOX U FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBEPVC4IIUCON TUBING °EIONIZED WATER

TEFLONISILICON TUBING STEAM CLEANING
BAILER NITRIC ACID
IN LINE FILTER NUMBER OF FILTERS USED _ __

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE S MPLE BOTTLE
NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS

ElVOC C/4DE.C 34M
'VOC , HCL/4 DEG. C 3X4OML ___/ /
-'SVOC . 4 DEG. C 2X1

F-PEST / PCBs "4DEG. C 1LAG-
=-HERBICIDES 4 4DEG. 2XI LAG

inTALINORGANICS topH <2 xLP"--
=lSULFATE NITRATE/NITRITE USEPA 300 4DEG. C IX50MLP P/.
=SULFIDE USEPA 376.1 NAOH topH9 I X 500 MLP P__ ._._/
=IRON ONLY HNO3 topH<2 1x1L P-Cube i-/-/... ..
=-FERROUS IRON METHOD- - / /
-- TOTAL PHOSPHORUS USEPA-365.4 H2O4 to pH <2 1 X 50 MLP P/ /

-MANGANESE ONLY HN03 topH <2 1X1LP fl _____ I/
="AMMONIA NIROG USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P / /=---TO C 

/.E.-.----

USES Y AODXOD 8015 4 DEG.C I XI LP/ /
- .El / /ABNDOIEMD81

r

NOTES ,. 3 ._ 1 ,
P~?4 3oo.'o

SIGNATURE: 6'A 5
$-A

RECEIVED BY:4 ' . -
/X \A4 9ýi

Mj 4c-v-e/A 4rý -:A/,.)o/o.
-"oyes

912212005



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT -F C-~~ SAMPLENUMBER SUYRE/O

tE!D *Y-SITE TYPE DATE

ACTIVITY [START, 5 END) L JOB NUMBER 1`5 f C~ eC r& FILE TYPE

,o1 •I I _I/• •Irz~•o

WEATHER 6 A

WATER LEVEL I WELL DATA
PROTECTIVE PROTECTIVE

MEASURED -_HISTORICAL FrR CASING STICKUP CASING I WELL
WELL DEPTH FTITORI WELL DEPTH F717R (FROM GROUND) DIFFERENCE

DEPTH TO A LSCREEN R IE W1 I
WATER IFT ITORI LENGTH FT DIAMETER MATERIAL U V

HEIGT OF - I WELL YES NO NIA
WATER COLUMN 9 ly FT x ' GALF(INmf. GAUVOL , , INTEGRITY: CAP -' ,,

CASING
PID PIE COLLAR
AMBIENT AIR AA- PWELL MOUTH )L'l'• PPM TOTAL VOLUME PURGED GAL CDLLARPMLOCKED __ _

PURGE DATA

PURGE VOLUME (gallons) '1 5 ? -- i k0 111 o '5j aI.-LEOBSERVATIONS:

PURGE RATE (gpm) 0 1 1. , I ! CLEAR

TEMPERATURE (de.mesC) I &1 oi"7 U I1 O.-i• !QY '!!Z OiV °RED
pH (untts) li . L 3= . I 1h3 og a.&~~ OTh 1] IOUDY

v4wwmb 0 0.JA6-f 01-.' i1i±,L14 i , &'4, '(j:RBID

SPEC. COND. (uhmosicm) I-R -AIr L ý - ýL -7
!TURBIITY __s_) __ 1 3 -7 ~L 3 31Zb qTHER (see notes)REDOXPOTENMA_(+..,w) (.11ý1,->g~ , "•~ -oXe • •

- UIPMENT DOCUMENTATION

P
3URGING SAMPLING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED

M PERISTALTIC PUMP • METHANOL r ELEC'TRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PC/SILICON TUBING DEIONIZED WATER
TEFLON/SIICON TUBING STEAM CLEANING
BAILER NITRIC ACIDIN LINE FILTER NUMBER OF FILTERS USED /AIA-,,

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLE
NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS

F"-IVOC " Cl4 DEG. C 3X40 ML_ =-- -
i--VOC a " HCL 1 4 DEG. C 3 X:40 ML / /.

=SVOc• A X.c _[, _
mPEST/ PCBs 4 DEG, C ILAG
=HERBICIDES _4 DEG. -- 1 LAG

[TAL INORGANICS _. pH-t2 _1LP." .

=SULFATE NITRATEJNITRITE USEPA 300 4 DEG. C I X 50 MLP P
=SULFIDE USEPA 376.1 NAOH topH >9 IX 500 ML P I..__ ./.
=IRON ONLY HNNO3to pH <2 1x I L P-Cube • . " .
-FERROUS IRON METHOD - - E . I
-TOTAL PHOSPHORUS USEPA-365.4 H2SO4 to pH <2 1 X 50 MLP P

=MANGANESE ONLY* HNO3topH<2 1XILP "_-_____.. I
=AMMONIA NIROG USEPA-3,0.1 H2S4 to pH <2 1 X 400 ML P/
=TOC USEPA-415.1

'TSS Y USEPA-160.2 4 DEG. C 1XiLP - .
ANE /CARBON DIOXIDE MOD 8015

OTS Sj 4 u~pbS &LdJ a:- _jR- pA. *)ý04 3I~ A) )(10#-
& ,A Bcoo. nr,•ý

SIGNATURE: U-.4 5 -". A mQc,", ,--

RECEIVED BY:y gp. _
I . rN..'6 ,

FIG 12 GiAfFORM.XLB/GENERIC ,A-(,z, "kj 9122t2005



4.

FIELD DATA RECORD - GROUNDWATER SAMPLING
PROJECT ,5'T - \ SAMPLE NUMBER A-- STUDYAREA/AOC

TEIO SITE T YPE DATE

ACTIVITY START T-5.b END JOB NUMBER C2•(4"O.li FC'I FLE TYPE' % '

WATER LEVEL I WELL DATA

PROTECTIVE PROTECTIVE
MEASURED HISTORICAL CASING STICKUP CASING / WELL
WELL DEPTH WELL DEPTH rTIT (FROM GROUND) DIFFERENCE

DEPTH TO [ F l SCREEN L______ WELL WELL • 4 • •
WATER F LENGTH I' FT DIAMETER ~ ' IN MATERIAL '/-ur

HEIGHTOF WELL YES NO N/A
WATEP COLUMN C!ET NCx 'QJL) = i GLN INTEGRITY: CAP b.-~CASING
PIOPO_______ COLLAR____AMIENT A ] DWELL MOUTH ATOTAL VOLUME PURGED GAL CKEAS

AMBT AR L 5LOCKED
PURGE DATA t ' -. i i, F,'ii

PURGE VOLUME (gallons) .4 -j-*SAM~PLE OBSERVATIONS:.
PURGERAE•(gpml -- 0 " j _ ... '"i [ý CLEAR ":'v,;)

TEMPERATURE Id-greesC) "2-3, A3; 3 z 3. q -- 73 -i 739 I COLORED
PH(unmb) - qI7, " .-0 -7,o t. .0i [] CLOUDY
TURBIDITY(rtuI .iLL i2Z " 51 Z3 E.] TURBID

ISPEC. COND. uiTslcm) 1 09 _qeF 1 _-_ILA (A 1 17__-- 71 ODOR_

0 bCC IL2, L1 C4 q ý- TE sents, REDOXPOTTAL (+/-my) I2.o. F$1. 'l I- (..Zl- Lt0 2Uj7c53

"UIPMENT DOCUMENTATION

PURGING SAMPLING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
P ERISTALTIC Pump METHANOL El ECTRIC COND. PROBE
SUBMERSIBLE PUMP LIQUINOX U FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER
TEFLON/S LICON TUBING STEAM CLEANING
BAILER NITRIC ACID
IN LINE FILTER NUMBER OF FILTERS USED AIA

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE S MPLE BOTTLENUMBER CODE METHOD REQUIRED COLLECTED D11 NUMBERS

=VOC •HCL 1 4 DEG. C 3 X40 ML / I
=•VOC r•" HCL / 4 DEG. C 3 X 40 ML ..-- "•.....J=SVoC IV, A__DEG._C 2 X r-'-_-

rPEST / PCBs 4_DEG.__ ___
=HERBICIDES 4 DEG. 2X1 LAG
"TAL INORGANICS 3 topH <2 1x1LP-1
=SULFATE NITRATE/NITRITE USEPA300, 4DEG. C 1XSOMLP m .P
=SULFIDE USEPA 37B.1 NAOH to pH >9 1 X S00 MLP P
=IRON ONLY HNO3 to pH<2 1 x I L P-Cube - /
=FERROUS IRON MET- - /
=TOTAL PHOSPHORUS USEPA-365A H2S04 to pH <2 1 X 50 ML P -
=MANGANESE ONLY HNO3 to•PH <2 1X1LP I . .
=AMMONIA NIROG USEPA-350,. H2S04 to pH <2 1 X 400 ML P

r'"TOC SP41,

7TS YUSEPA-lB0.2 4 DEG. C IXI LP ,
ANE /CARBON DIOXIDE MOD 8015 I I

NOTES -Eu~L9~ 1 2 0 .A PA-3 10, 1 Ai)CG'ric
/4 36o, o "OýSPos

,?1,•o 16o, I
EPA- -5531, Ar/A J i4r

SIGNATURE:_ A

RECEIVED BY: -P 2~, Z#~9

FIG 12 GWFORM.XLSIGENERIC

'C

9/22M2005



FMELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT S. PTUDY AREA IAOC bA
TB ID -Na SITE TYPE NADATE

ACTIVITY ISTART ~. END 10,4JCBNUMBER LiC /CetFILE TYPE J~
WEATHER

WATER LEVEL / WELL DATA .. " -
PROTECTIVE PROTECTIVE

MEASURED FT(To HISTORICAL CASING STICKUP 7 --- F CASING I WELL
WELLDEPT1 WEL DEPTH To (FROM GROUND) FTDIFFERENCE FT

DEPTH TO f fl SCREEN _______ WELL WELL
WATER oFTTR) LENGTH I F DIAMETER j•J MATERIAL k
HEIGHT OF 77TF7 .. ,.\-r WELL, 9  YES NO N/A
WATER COLUMN •'•j FT x IG GAL/VOL =*TEGRI" CAP I -"

"PID IM PlO IA , 4O CASING °

AMBIENT AIR PM WELL MOUTH PPM TOTAL VOLUME PURGED GAL LOCKED --

r IUFGE DATA TO.. q,.'. i IVc 'Yie6

PURGE V/OLUME (gallons) ~ Q~~ PL OBSERVATIONS:

PURGE RATE (gpm) F-1 "o 'L 1J " [CLEAR
TEMPERATURE•degreesC) . 3.33 •3. 371 Ž3.'sj )3..l 1.3. 3'I D] COLORED

PH (un-7),1 I[ {3 -70 -OLOUDY
TURBIDITY (n.l TURBli L. I.i D
SPEC. COND. (uhmos/cm) 11( i 12Z~ 4ý ;)4'41z~ 1 jq512"f2 7' OTHER

REDOX POTENTIAL (-/- mvI -117 1-2 4 -315 -is

-- .2UIPMENT DOCUMENTATION

PURGING SAMPUNG
EPERISTALTIC PUMP

SUBMERSIBLE PUMP
BLADDER PUMP
PVC/SILICON TUBING
TLFLON/SILICON TUBINC
BAILER

ED IN LINE FILTER

G

DECON FLUIDS USED
M ETHANOL
LIQUINOX
POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITRIC ACID

WATER LEVEL EQUIPMENT USED
~ ELECTRIC COND. PROBE

FLOAT ACTIVATED

KECK INTERFACE PROBE

NUMBER OF FILTERS USED _IVA__ -

-i
ANALYTICAL PARAMETERS

METHOD FRACTION PRESERVATION VOLUME SAMPLE S MPLE BOTTLE
NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS

"VOC HCL/ 4 DEG. C 3X4ML__
I"-"sVOC HCL/14 DEG., C 3X40MLr SVOC A. 4 4 DoE G.o C -----------,
7--PESTI PCBls 4 DEG.C _X. 1 AG
=HERBICIDES 4 DEG.Q -2 X 1 LAG----""
'TAL INORGANICS _ _ tpH <2 1xLP I"- --
=SULFATE NITRATE/NITRITE USEPA 300 4 DEG. C 1 X 50 ML P f /
=SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 ML P ______I- /
"IRON ONLY HNO3 to H <2 1 x 1 L P-Cube [ / "
=FERROUS IRON METHOD - - I .
rTOTAL PHOSPHORUS USEPA-365.4 H2S04 to pH <2 1 X 50 ML P / .
=MANGANESE ONLY HN03 top'H2 IX1LP / /
=,AMMONIA HIROG USEPA-350.1 H2S04 to pH <2 1 X 400 ML P
-TOC USEPA-415.1
'TSS• USEPA-160.2 4 DEG. C lX LP r-/

ANE /CARBON DIOXIDE MOD 8015 - /- /

NOTESd

SIGNATURE: A CA 'i4 5'5 3 ,~ 14a-f e/A 14 r-: k

RECEIVED BY:y 
E2 O mv;,

F IG 12A IWOMXSGNB /22
LJ

FIG 12 GWFORM.XLS/G.ENERIC 9/Z2J2005



FIELD DATA RECORD - GROUNDWATER SAMPLING
PROJECTI P/ - f SAMPLE NUMBER STUDYAREA/AOC

TE ID 
SITE TYPE 1fADATE

ACTIVITY ESTART;ý END ^37! -1 JOB NUMBER (D) '.,., -et FILE TYPE

WEATHER fIJeXCI,
WATER LEVEL I WELL DATA

PROTECTIVE PROTECTIVEMEASURED HISTORICAL CASING STICKUP -7" CASING / WELL A TWELL DEPTH 'FT TOR WELL DEPTH # FTOR (FROM GROUND) FF- FT DIFFERENCE t/
DEPTH TO SCREEN WELL I ELLWATER i FT(TOR)" LENGTH j .JFT DIAMETER MATERIAL PS WT' M
HEIGHT OF 

WELL YES HO NIAWATER COLUMN FT x L- GAL/FT L ,J L) = GAUNOL INTEGRITY: CAP -PCASINGNPID {Al PPM EM(,i 
COLLARAMBIENTPOR .VA- PPM WELLMOUTH TOTAL VOLUME PURGED -- GAL LOCKED -_

PURGE DATA

PURGE VOLUME (ggellons) 15 SAMPLE OBSERVATIONS:PURGE RATE (gpm) .CLEAR
TEMPERATURE (degreesC) 7. ZZ) c~L ;9 7[A-7 fJ,. COLORED_ __pH(uni,77) (" 7e El 6?2 - ., _,.__ - CLOUDY

rII' 'qD 0-*-33 1)J & g 4 • TURBID ____SPEC. COND. (ulimostem) 4)jjs I _1_____ I 9 011 1A4 ~ ODOR ______TURBIODTY (nu) v) 0- 1 . OTHER (see notes)REDOX POTENTIAL (+I- ) o"'73, - - 10, t, .qg, 0
. UIPMENT DOCUMENTATION

,PURGING SAMPLING
PERISTALTIC PUMP
SUBMERSIBLE PUMP
BLADDER PUMP
PVC/SILICON TUBING
TEFLONISILICON TUBING
BAILER
IN LINE FILTER

DECON FLUIDS USED
METHANOL
LIQUINOX
POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITRIC ACID

WATER LEVEL EQUIPMENT USED
V ELECTRIC COND. PROBE

FLOAT ACTIVATED

H KECK INTERFACE PROBE

NUMBER OF FILTERS USED Ak
ANALYTICAL PARAMETERS

METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLENUMBER CODE REQUIRED COLLECTED ID NUMBERSr-VOC 
HCL)4 DEG. C 3X40ML I I__/ A HCL/4DEG. C 3X4OML ____/ ,

=voc .C /• 4 DEEG.€ C x i 3] X 40__LPET / PCB C

=JHERBICIDES 
4 DEG. 2,X I LAG-- TAL INORGANICS 

. to PH <2 1_X1LP- ..=-SULFATE NITRATE/NITRITE USEPA300 4 DEG. C 1X 50 MLP _ _ /!=SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 ML P - /=-IRON ONLY 
HNO3 to pH <2 1 x 1 L P-Cube -- / /=-FERROUS IRON METHOD--- 

/ /-'TOTAL PHOSPHORUS USEPA-365.4 H2SO4 to pH <2 1 X 50 ML P ' I=MANGANESE ONLY 
HNO3 to pH <2 1X1LP / /='AMMONIA NIROG USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P /. _

r=Toc USEPAý-1.l. r'=TSSPN Y USEPA-1B0.2 4 DEG. C 1XILP / /ANE / CARBON DIOXIDE MOD 
. / -

15

NOTEsS Ip C 4,qjj ak fA 4 3/nit A ka ilt#
E124 3oo.o a -f/c

SIGNATURE: , , gf104" "" 3
i IAir-rt -RECEIVED BY:y t\~3~

FIG 12 GWFORMýXLS/GENSRIC 0

g12212005



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECTI SAMPLE NUMBER (~ 12 USTUDY AREA /A0C

Ti ID ASITE TYPE NAi DATE
ACTIVITY ISTART 0 END JOB NUMBER C! 0(o C~ e, FIE TYPE

WEATHER '
WATER LEVEL I WELL DATA PROTECTIVE Qd AM PROTECTVE

MEASURED FT HISTORICAL CASING STICKUP CASING I WELL
WELLDEPTH F ) WEI DEPTH TTOR] (FROM GROUND) - FT DIFFERENCE

DEPTH[To SCREEN ___ WELL WELL
WEP TO T LENGTH DIAMETER RIAL

WATER COLUMN x =CAPING

CASING - -

AMBIENTWELL MOUTH TOTAL VOLUME PURGED G LOCKED

PURGE DATA

1PURGE VOLUME (gallons.) I Q. 120 30 ~ [ 1~~ [U~sAmp EBSERVATIOINS:.
PURGE RATE (gpm) '• . L ___._____ t _ _ _ CLEAR

TEMPERATURE IdegreesCl fZZ I~~tz~ 77-i.3 [ Vz 3 4Z!.33. 2 COLORED______
pH (units) FjJ j 2 jj CLOUDY______

tO>0I 2, .qD .- 5 (9-' ,. TURBID ______
SPEC. COND. (uh,,s/cm) 31-10 3c 72. zq7' Z qS-q " 29j5 ODOR

REDOX POTENTIAL (+/- mV) 2 2J2,,. (st"'I 124k- e)?.

QUIPMENT DOCUMENTATION

PURGING SAMPLING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
F7 PERISTALTIC PUMP METH"AONOIL IT1 ELECT RIC COND. PROBEj

SUBMERSIBLE PUMP LIQUNOX. FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONI7ZED WATER
TEFLON/SIUCON TUBING STEAM CLEANING
BAILER NITRIC ACID
IN LINE FILTER NUMBER OF FILTERS USED AA

ANALYTICAL PARAMETERSA METHOD FRACTION PRESERVATION VOLUME SAMPLE S! MPLE BOTTLE
NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS

'VOC HCL1 G. C 3 X 40 ML
-VoC ,A HCL/4 DEG. C 3 X 40 ML . /=SVOC W Al 4 D C , _ _

=PEST/PCs 4 D-EG. C x 1, LA
=HERBICIDES 4:DEG. 2X I LAG I r
-TAL INORGANICS 3 to pH <2 1.11-P
=SULFATE NITRATEJNrTRITE USEPA 300 4 DEG. C 1X 5MLP __--__ _.___

SULFIDE USEPA376.1 NAOH topH 9 MLP I X -
=IRON ONLY HN03 to pH <2 1 x 1 L P-Cube [ / _
'FERROUSIRON E HO- - .

=TGTAL PHOSPHORUS USEPA-365.4 H2S04 to pH <2 1 X 50 ML P
=MANGANESE ONLY HNO3topH<2 iXi LP _____I I

E=AMMONIA NIROG USEPA-350.1 N2SO4 to pH <2 1 X 400 ML P E . /P='•TOC UEA4*1.

=TSUSEPA-1B0.2 4 DOEG. C 1lxLPI /
ANE /CARBON DIOXIDE MOD 8 015 ______.i

NOTES r 4 ,LLl* 4 . r4 /o

SIGNATURE-, Ai .- 6% 3 . 4  { /, &Jo dr___ __ ___ __ ___ _ P4 3 5-. A ~mo&i7qc,
RECEIVED BY: ,-oos -

FIG 12 GWFORM.XLS/GENERIC
C

9[2,72005



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT Q- C7SAMPLE NUMBER ~ - 2 LSTUDY AREA / AOCC T
TE ID SITE TYPE -~DATE

ACTIVITY ISTART Y'' END jo", CýQ JOB NUMBER -j ' j_,C C,', eI FILE TYPE

WEATHER

WATER LEVEL I WELL DATA

PROTECTIVE PROTECTIVEMEASURED HISTORICAL ,CASING STICKUP CASING WELL
WELLDEPTH I 1 FT2R1J WELL DEPTH AlI' FT (FROM GROUND) DIFFERENCEF

DEPTH TO [7 SCREEN WELL WTELIL -446F-E75O FTS 7G LEGT DIAMETE ,TEGRIAL: ¢ uWATER iLU RLE J J

HEIGHTOF i.~-C~WELL YES '-NO NIAWATER COLUMN jC C FT] 0 -)GAL/FTL¶1NýC 75+4- 1 Z(0 GALNOL INTEGRITY: CAP i.-
CASING

________ _________ COLLAR ____ _AMBIENT AIR 4 P-"MOUTH TOTAL VOLUME PURGED GALLOCEDs;ýF

PURGE DATA

IPURGEVOLUME(gail•s) ,,So 5I - 6 5 1 - [ sAmp OsERVATIONS:

IPURGE RATE (gpm) ____L_____ I I ~ I____ CLEAR

.TEMPERATURE(degresC) -,o 902, 14I I 7-)Z-.1 [-4 COLORED _____

lpH (unib) I~~ 2~ (.IC ___ CLOUDY____
fM ITYnt) -c S z i4ýcIol- __ TURBID ____

SPEC. COND. (uhmosiCm) (g, G L .ILi,' _______ ODOR
TURBIDITY '(nwul -A1  3 3,, 1______- OTHER (see notas)

REDOX POTENTIAL (+I- mv, I •- mv) , l. z, It,,

-'UIPMENT DOCUMENTATION

PURGING SAMPLING DECON FLUIDS USED WATR LEVEL EQUIPMENT USED1- ERISTALTIC PUMP F- MLTHAONO0L ELECTRIC COND. PROBE
SUBMERSIBLE PUMP LICUINOX LI FLOAT ACTIVATED
BLADDER PUMP L- POTABLE WATER LI KECK INTERFACE PROBE
PVCISIUCON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING STEAM CLEANING

L BAILER NITRIC ACID

IN LINE FILTER NUMBER OF FILTERS USED _IV'A -

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE S MPLE BOTTLENUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERSE=VOC HCL 14 DEG. C 3 X40 ML / ., .,r--VOC',.-., HCL 14 DEG. C 3 X 401 MML I ' / ..=SvOC 4DG x

-PEST/pegs 4 DEG. C LAGs
=H-ERBICIDES4DE. 2X1LA
-TAL INORGANICS 3to pH- <2 xLP"

F-"]SULFATE NITRATENITRfIE USEPA 300 4 DEG. C IX50MLP ' _I=SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 MLP P_ / ,
=-IRON ONLY HN0 o opH<2 1 xLP-C•ube EJ / I
=-FERROUS IRON M- -TH
=-TOTAL PHOSPHORUS USEPA-365A H2504 to pH <2 1 X 50 ML P I /
=JMANGANESE ONLY N03topH<2 1X1LP
=-AMMONIA NIROG USEPA-350.1 82504 to pH <2 1X 400 ML Pr"TOC
"'TSSPY USEPA-180.2 4 DEG. C 1XiLP I I

[•rH-ANE / CARBON DIOXIDE MOD 8015 . . ..- . / --I -4~NOTES Je:v~~6 G~L#~ ~~~ r.*A-3OjIi~v-

6'A- ~ '7/ '5s53ý 4rC+141

SIGNATURE: A I A"- '
RECEIVED BY:-y (Nil

FIG 12 GWFORM.XLSIGENERIC

K
912212005



FIELD DATA RECORD - GROUNDWATER SAMPLING
iPROJECT: - CSAMPLE NUMBER 1 ,! STUDY AREA IAOO I/ iI1

TEID SITE TYPE LI. AM i] DATE
ACTIIY START 2,0 END 0 JOB NUMBER FILE TYPE Z• io1

WEATHER V rt
WATER LEVEL / WELL DATA 

"-
PROTECTIVE A A-A PROTECTIVEMEASURED HISTORICAL ____,C CASING STICKUP CASING / WELLWELL. DEPTH4 ORi" 7F WELL DEPTH A FT ITORý (FROM GROUND) DIFFERENCE

DEPTH TO SCREEN WELL WELL-WATER FT O LENGTH DIAMETER m
HEIGHT OF 

I-" WELL YES NO N/AWATER COLUMN '- FT x L)= j2GALNOL k--- .i.INTEIrTY: CAP---- ,•"'CASINGPI Poo 
%I 4°El OT •..- P • ,JOLLARAMBIENT AIR PP WELL MOUTH TOTAL VOLUME PURGED LAOCKED

PURGE DATA

PURGE VOLUME (gallons) J-0 /,57 
SAMPLE OBSERVATIONS:

PURGE RATE (gpm) "2 -0." I. ____ __," 
_-_____

TEMPERATURE (degreesC) [7.4 "2 . O - .2 2, .7 OILRE D __ __pH (units) oz~702 CLOUDY____*o, 3,?~ .~ ~, .Jf5 1.•i)ff i, 3 3 D TURBID _SPEC.COND.PO i (,-cm) 1215 2' .2 , , .4 2z. I -f ODOR "________
TURSIDrTY(ntu) (4./ -7q/ cfL j.J El~Ž.L OTHER (seenotes)
REDOX POTENTIAL (+/- mv) A, 2- 3 4 .I 3

QUIPMENT DOCUMENTATION

PURGING SAMPLINGm E PERISTALTIC PUMP
SUBMERSIBLE PUMPI • BLADDER PUMP
PVC/SILICON TUBING
TEFLON/SILICON TUBING
BAILER
IN LINE FILTER.

DECON FLUIDS USED
METHANOL
LIQUINOX
POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITRIC ACID

W ATE•R LEVEL EQUIPMENT USE.D
SELECTRIC COND. PROBE

FLOAT ACTIVATED
KECK INTERFACE PROBE

NUMBER OF FILTERS USED "'IVA

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMP L•QJTTLENUMBER CODE, METHOD REQUIRED COLLECTED UMBERSrVOC 

HCL / 4 DEG. C 3 X 40 ML /-VOC 
HCLI4 DEG. C 3X40ML . /'SVOC 
4DEG. C 2XILAa/,I-'"PEST/PCBs 
4DEG. C 2 G --- . I .=HERBICIDES 4LL 4DEG. C_---xLAG X ,L,ITAL INORGANICS 1p', ,tH <2 1x1LP / ,=SULFATE NITRATE/NITRITE USEPA 300 4 DEG. C 1 X 50 ML P /=SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 MLP / i=IRON ONLY 
HNO3 to pH <2 1 x 1 L P-Cube [- ____/ I-FERROUS IRON ,...4I;MErHOD

=TOTAL PHOSPHORUS USEPA-365.4 H2SO4 to pH <2 1 X 50 ML P 1 1=MANGANESE ONLY HNO3topH<2 IX1LP '/r"AMMONIA NIROGEN USEPA-350.1 H2S04 to pH <2 1 X 400 ML P I _-TOC USEPA-415.1
I--TSS NL' USEPA-160.2 4 DEG. C 1X1LP I -E4Q¶'THANE /CARBON.DIOXIDE MOD.6015 .-

{NOTES Jv, .4 fk -J~z ~1pIi4

SIGNATURE: - '

RECEIVED BY:______________ .

FIG 12 GWFORM.XJ.S/GENERIC
9,'7222005



IFIELD DATA RECORD - GROUNDWATER SAMPLING
PROJECT SAMPLE NUMBER [~10C(-iZ0 STUDY AREA /ADOC~ j

TED 10 SITS TYPE iADATE
ACTIV17Y START EN:, D EN . JOB NUMBER [AbjP j /jj FILE TYPEi -I

WEATHER

WATER LEVEL / WELL DATA
PROTECTIVE PROTECTIVEMEASURED HISTORICAL / F CASING STICKUP CASING IWELLWELLDEPTH 64- -jj~r WELL DEPTH (FROM GROUND) f FT DIFFERENCE

DEPTH TO SCREEN WELL WELLWATER FT (TR LENGTH DIAMETER L MATERIAL •W"',4)C

HEIGHT OF WELL YES NO N/AWATER COLUMN 1 lFT x 3ki. 4 ELL) 93 A ' rmf-•k1 NTEGRLLY: CAP 1 O -/A
CASINGPD PID Li "ji1COLLAR .AMBIENT AIRI IVA PPM WELL MOUTH PPM TOTAL VOLUME PURGED GAL LOCKED 7

PURGE DATA

PURGE VOLUME (gallons) ( -.7 -" 7-, SAMP OBSERVATIONS:
PURGE RATE (gpm) ID&5 ______ 9f___ 41 l CLEAR
TEMPERATURE (dagreasC) 2Z9 q 5 2 ~2,? L72Z. Z2,2-7 ~2Zq COLORED____
pH (unfts) -. "7. i " -7-3 70& , - [CLOUDY

C) 5.5 71i, 0.2c 4 0. 012 6 El TURBID____
SPEC. COND.(uhmos/cm) 15' I j5-b S1 1 IP•51•) D ODOR
TURBDI(u 5 ' '-,,I D. ( -q5 OTHER (seenotes)
REDDX POTENTIAL (+/- my}iv) • . • -7 ] • -ILJ

l"h

.... UIPMENT DOCUMENTATION

PURGING SAMPLING DEm ~ PERISTALTIC PUMP
SUBMERSIBLE PUMP
BLADDER PUMP
PVC•ILICON TUBING

TEFLON/SILICON TUBING
BAILER
IN LINE FILTER.

CON FLUIDS USED
METHANOL
LUQUINOX
POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITRIC ACID

WATER LEVEL EQUIPMENT USED
ELECTRIC COND. PROBE
FLOAT ACTIVATED
KECK INTERFACE PROBE

NUMBER OF FILTERS USED A,'Ar

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE
NUMBER CODE METHOD REQUIRED COLL=VOC HCL/4 DEG. C 3X 4>0ML-

=VOC 
_rSVOC .C---

[PESTIPCBs 4 DEG. S,•S -2 XILAG
=HERBICIDES Q A O 2Xl LAG

r-TAL INORGANICS HNO3 to pH <2 1x1LP=SULFATE NITRATE/NITRIT'E USEPA 300 4 DEG. C 1X0 SMLP -- -
r7SULFIDE USEPA 3 NAOH to pH >9 1 X 500 MLP P
=IRON ONLY HNO3 to pH<2 1 x 1 L P-Cube • --FERROUS IRON -FIELD METHOD
=TOTAL PHOSPHORUS> . USEPA.365.4 H2$04 to pH <2 1X 50 ML P

"MANGANESEONLY HNO3 to pH <2 X1LP
=•AMMONIA NIROG USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P --TOC USEPA-415.1
"-',-5NLY USEPA-160.2 4 DEG. C 1X1LP -F-METHANE / CARBON DIOXIDE.. .... MOD B015 ....... . - .- .... . - • . .

SAMPLE BOTTL.E
ID NUMBERS

/ I

I /
/ /
I /
/. /
I I

/ /
I /

I /
I /

IZPA- 3om.c 4Dlti~a/W 4 b6,

SIGNATURE: ir
RECEIVED BY:_________________~dx~

FIG 12 GWFORM.XLSIGENERIC

N

9/22=2005



FIELD DATA RECORD - GROUNDWATER SAMPLING

IPROJECT 2T) \SAMPLE NUMBER STUDY AREA I AOCC

TBID SITE TYPE D DATE

ACTIVITY ISTART 1"L END Z' 3 JOB NUMBER F'CIL1 C PILE TYPE

WEATHER

WATER LEVEL WEL DATA I q ,nei C.0 I

PROTECTIVE . PROTECTIVE
MEASURED HISTORICAL _ CASING STICKUP CASING/WELL

WELLWELL DEPH MO (FROM GROUND) DIFFERENCE PT

DEPTH TO - SCREEN i.WELL ,2 _

WATER 16LP(1 TOR) LENGTH /~- PT DIAMETER IN. MATERIALP!ý k 14 P
HEIGHT OP A WELL YES NO N/A
WATER COLUMN .- " '31 F)T x=J] ADFT GAL/VOL INTEGRITY: CAP

CASING

AMBIENT AIRI NlA WELL MOUTH PPM TOTAL VOLUME PURGED G•AL L•CAKN __-
PIDPl _______ CLLARE __ __ __

PURGE DATA

IPURGE RATUE (gallns) I___ _________ 1___ 3__L_1___a

PURGE VOLUME (gplins) CLE OBSERVATIONS:Pt••E =) I••O " Iri" /" I ' I __ ___ [I R
TEMPERATURE (degrsesCO -7I9•,f i ' COLOREDo_______
pH (units) I .~ ~~9 . ___ CLOUDY_____

0pd °@8, l (It") - i. T I ,N __._•URBID
SPEC. COND. (uhnmos;/c) OD-, Co 6 70 b___i _OOR

TURBIDITY (rtu) D.1 _ _ ();_gII OTHER (see notes)

REDOX POTENTIAL 1+1- .z'fHs Q 24 ~-nziJ I___

- UIPMENT DOCUMENTATION

PURGING SAMPLING
I I I ERIS7A

SUBMER
SLADDEI
PVC,'SILI

TEFLON/AILER
IN LINE F

LTIC PUMP
SIBLE PUMP
R PUMP
CON TUBING
SILICON TUBING

'ILTER

DECON FLUIDS USED
METHANOL

11 LIQUINOX
POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITRIC ACID

WATER LEVEL EQUIPMENT USED
ELECTRIC COND. PROBE
FLOAT ACTIVATED
KECK INTERFACE PROBE

NUMBER OF FILTERS USED A/A-

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE SPMPLE BOTTLE
NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS

-VOC HCL14 DEG. C 3X40ML I / I
=•VOC ___HCL_/_4_DEG. C 3X__ 40 _=_SVOC t / 4 DEG. C 2X1 i•. "

=PESTIPCBS 4 DEG. C 1 LAG
= HERBICIDES 4 DEG. 2_X1LAG_- -
-TAL INORGANICS 3 to pH <2 1 x 1 L P
=-SULFATE NITRATEINITRITE USEPA 300 4 4DEG. C 1X50 MLP./
=SULFIDE USEPA 376.1 NAOHto pH>9 1X 500 MLP I -
=IRON ONLY HNO3 topH <2 1xI L P-Cube i I /

=FERROUS IRON -METHOD - - _____

-TOTAL PHOSPHORUS USEPA-355.4 H2SO4 to pH <2 I X 50 ML P 1 I

=MANGANESE ONLY HN03 to•pH <2 1XLP I
=AMMONIA NIROG USEPA-350.1 H2SO4-to pH <2 X 400 ML P

-TOC USEPA-415."
-TSSPY USEPA-160.2 4 DEG. C lX1LP I .

... HANEI/CARBON DIOXIDE MOD 8015 I

NOTES sGIaR4l t- .' E4. 3 A ikrlir1411

SIGNATURE. -'4 55.3: ]Ji-ifQe/AJI14 r:,k

RECEIVED BY: 4 J'
CPA o71 Cýoi9

FIG 12 GWFORM.XLSIGENERIC 9/2=/005



IFIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT 7- 7 - , SAMPLE NUMBER , STUDYAREA/AOC I I-A
TE ID SITE TYPE f\J ' DATE I27l7/lf71

Ac-rVITY START ý * L'3 END ' JOB NUMBER 1"5 D`SCC '4 Cq 1 01,. FILE TYPE

WEATHER

WATER LEVEL I WELL DATA

PROTECTIVE PROTECTIVE
MEASURED HISTORICAL CASING STICKUP CASING / WELL
WELLI DEPTH 7rTORI) WELL DEPTH L/48J- TR(T (FROM GROUND) _I~ T DIFFERENCE (A ,

DEPTH TO SCREEN _______ WELL WELL __________
WATER Z],O~ LENGTH Dl 44T MATERIAL P~

HEIGHT OF fl 7 7~WELL YES NO N/A
WATER COLUMN 7 . -. , I , AUOL INTEGRITY: CAP .

CASINGPID " P/IDPPlTTLVOUEPRED(.? GAL. COLLAR

AMBIENT AIR ffiýJ ý WELO MOUTH PM TOTAL VOLUME PURGEDI LOCKED

PURGE DATA

IPURGE VOLUME (gallons) 11, 1 .9 F .40i0 1 6 SAMIý4 OBSERVATIONS:
PURGE RATE (gpm) ____" ____ I J _ _ LA' CLEAR

TEMPERPATURE (degreesC, z- c-7 1 s3-iJ .21s q.e -3 Yb ý . COLORED_____

pH (unitls 4 Jc'l C4.~ 1 CLOUDY_____

0, b .52 1 D, 2L c> 1 &.2-7 TURBID__
SPEC. COND. (uhmos/cml I hi7 1j 9I~q 1~ ;(( LLJA ODOR_ ____
TURBIDITY(ntu) .58_ 5, 3 OTHER (see notes)

REDOXPOTENTIAL (+1-mv) J"k 5" ." 9id 3i2'-A - .21
- UIPMENT DOCUMENTATION

PURGING SAMPLING DECON FLUIDS USED WATER LEVEL EQUIPMENT USED
PERISTALTIC PUMP - METHANOL '-ELCTRIC COND. PROBE

SUBMERSIBLE PUMP L LIQUINOX FLOAT ACTIVATED
BLADDER PUMP POTABLE WATER KECK INTERFACE PROBE
PVC/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING STEAM CLEANING
BAILER NITRIC ACIDIN LINE FILTfER. NUMBER OF FILTERS USED ,","''

ANALYTICAL PARAMETERS
METHOD FRACTION PRESERVATION VOLUME SAMPLE S .MPLE BOTILE
NUMBER CODE METHOD REQUIRED COLLECTED ID NUMBERS

'VOC HCL 14 DEG. C 3 X 40 MLi--voc HCL / 4 DEG. C 3 X 40 ML /. _. _=svOc A ,A 4 DEG.C - _ ,.
iPEST f PCBs 4DEG.* C iii'L AG-
=HERBICIDES 4D. 2XI LAG
riTAL INORGANICS I x 1 LP I/
inSULFATE NITRATEINITRIrE USEPA300 4DEG. C 1XSOMLP I/ t. .
=iSULFIDE USEPA378.1 NAOH to pH >9 1X 500MLP /
inIRON ONLY HN03 toppH2 I x 1 L P-Cube • / /
inFERROUS IRON D METHOD - - i /
inTOTAL PHOSPHORUS USEPA-365.4 H2S04 to pH <2 1 X 50 ML P I .
=IMANGANESE ONLY HNO3 to pH'2 1X1LP /
i=AMMONIA NIROG, USEPA-35..1 H24 to pH <2 1 X 400 ML P/
inTOC USEPA-415.i
r'TSS. USEPA-160.2 4 DEG. C 1X 1 LP / I
[ M--THANE / CARBON DIOXIDE MOo 8015 B I

NOTES ,rpd cI 3 VA, 4 1, 4)a4

io

I II a,.A 553, I
I Y cLd GJ?- tO,, •). _iv•

FIG 12 GWFORM.XLSIGENERIC g/22J2005



FIELD DATA RECORD - GROUNDWATER SAMPLING

PROJECT - SAMPLENUMBER b W L 3 1Y L1u STUDYAREAAOC l/U64
TE ID NASITE lYPE D ATE 2 3

ACTIVITY START .. END J1 JOB NUMBER FILE TYPE*

WEATHER 6V
WATER LEVEL I WELL DATA

PROTECTIVE PROTECTIVEMEASURED HISTORICAL f CASING STICKUP CASING / WELLWELL DEPTH q&7rrCT(OR WELL DEPTH DFT ITOR7 (FROM GROUND) FT DIFFERENCE
DEPTH TO [ELLSCREEN 

MATELLWATER I ? Z . OR', LENGTH I FT DIAMETER MTA I
HEIGHT OF 24WELL 

ES ND N/AWAINTEGRITY: 
CAP

PID P'D 
CASING R -AMBIENT AIR P WELL MOUTH L~I M TOTAL VOLUME PURGED S GA LOCKED-

PURGE DATA

PURGE RATUE (galon) (r 1 SA'ML/ PýP ý5 OESERVATIONS:
PURGE VOLUE (gallns) 1, f. 21CLEARTEMPERATURE (cigresC c -7~ (4J Y2 L 712Z12 COLORED ___
pH (unl ) z_ _._e (2. u5 5" -I C L OU D Y

SPEC. COND. (uhrnos/cm 90 4iJI~J IDq ODOR______
T U R B ID I T Yo• ( ,) I - ! , A • [ " -7 5 H O T H E R (s e e n o te s )
R E• D O X PO TEN T IA L ( .+ - , -) -" / 15% 0 Q. , 3 2 q.1. t t .l- [' T -s - 7.

- UIPMENT DOCUMENTATION

PURGING SAMPLING
PERISTALTIC PUMP
SUBMERSIBLE PUMP
BLADDER PUMP
PVC/SILICON TUBING
TEFLONISILICON TUBING
BAILER
IN LINE FILTER

DECON FLUIDS USED
METHANOL
UQUINOX
POTABLE WATER
DEIONIZED WATER
STEAM CLEANING
NITRIC ACID

-LEVEL EQUIPMENT USED
C'TRIC COND. PROBE

FLOAT ACTIVATED

H KECK INTERFACE PROBE

NUMBER OF FILTERS USED AA47

ANALYTICAL PARAMETERS

]VOC]vocSVOC

PEST f PC!s
]HERBICIDES
"TAL INORGANICS
)SULFATE N[TRATE/NITRfT
ISUL-IDE
)IRON ONLY
]FERROUS IRON
)TOTAL PHOSPHORUS

METHOD FRACTION PRESERVATION VOLUME SAMPLENUMBER CODE METHOD REQUIRED C 1R_ mf_-
HCL 4DEG.C 3X 4MLHCL /4 DEG. C 3 X40 • --4DEG. 

C 
2X1LAG

• 
4 ~~DEG.- 2L LAG' --•..-•tN03to p <2 X 4 P0

DE 
USEPA.300 

4DG.C 
X I MLAPUSEPA 376.1 

NADH top 9 1 X 600 ML P 
4HNO3LopH<2 

1xi LP-Cube 
4

USEPA-365.4 
H 2SO4 to pH <2 1 X( 50 ML P E

HNO3 to pH 2 1XILPUSEPA-350,1 
H2NA4 to pH <2 1 X 400 ML P

USEPA-415.1

USEPA-160.2 • 4 DEG. C IX1LP.
[IDE .. .. . .MOD 8015 "' .'tSI < .. .. .. . .. ' E

SAMPLE BOTfTLEID NUMBERS

/ /

; -I

/ '/
I :I

I "I

l I / /

/ I,NE I CARBON DIOX

I

INOTES 
Lec~C a-''y-L I)~f ý, *.L(,hg

4  i, k~L~~ 7  2 prEne --Zv

I t~~~~f~~4 353,1 h ~f ~6-SIGNATURE:--,,)If-~ ~5~1 ~p~~c1A
RECE*IVED BY: ~( - 7clC& ~ ( N63)

FIG 12 GWFORM.XLS/GENERIC N~Z~ 9l2/Z2,005



FIELD DATA RECORD - GROUNDWATER SAMPLING ',q
PROJECTI 5tt/ 1L SAMPLE NUMBER = -L STUDY AREAI/ADC .

TE ID IVA SITE TYPE f~A DATE
ACTIVITY ISTART IT in END i JOB'NUMBERI PILE TYPE Z, I

WEATHER4
WATER LEVEL I WELL DATA

PROTECTIVE - PROTECTIVEMEASURED HITRCL________CASING STICKUP -CASING / WELL 1WELL DEPTH CD9 , PFT FORI WE~ DET FT ITR (FROM GROUND) RA FT DIFFERENCE
DEPTH TO S_____ ;_ S~EN WELL WELL____WATER I k.,IFT ITORj LENGTH .j FT DIAMETER "., IN MATERIAL [•(J/i.h) f3 f,0
HEIGHT OF o _____. __ 

WELL YES NO N/AWATER COLUMN I 1GAL/F L Z2 , 5 E7~m INTEGRIY: CAP
CASING J -PIE AI ) 7 pp PID COLLARAMBIENT AIR WELL MOUTH . TOTAL VOLUME PURGED G LOCKEDL

0

PURGE DATA

PURGE VOLUME (gallons) '5- ýM VIEVTOS
PURGE RATE (gpm) 

CLEAR 1  oE. 1NS
TEMPERATURE.(degre.sC) (z " pS32Zr 1 4 f?- " COLORED_______
PH (units) J, •L~•2J1~ ~O L CLOUDY____wmmTm .LLl~~ i ~~5]p L TURBID __
SPEC. COND. (uhmos/cm) 3 [] ODOR
TURBIDITY (nhi) mFf3) ~ 1 L~ jV. iOTE~ents
REDOX PTNIL(+/- 

-v N-9 qA q ~
QUIPMENT DOCUMENTATION

PURGING SAMPLING DECON FLUIDS USED WA_ LEVEL EQUIPMENT USEDPERISTALTIC PUMP METHANOL ELECTRIC COND. PROBESUBMERSIBLE PUMP LIQUINOX U FLOAT ACTIVATEDBLADDER PUMP POTABLE WATER L KECK INTERFACE PROBEPVC/SILICON TUBING DEIONIZED WATER
TEFLON/SILICON TUBING STEAM CLEANING
BAILER NITRIC ACID
IN LINE FILTER NUMBER OF FILTERS USED /LLL:iz

ANALYTICAL PARAMETERS

METHOD FRACTION PRESERVATION VOLUME SAMPLE SAMPLE BOTTLENUMBER CODE METHOD REQUIRED COLZý&yE ID NUMBERS
m7VOC HCL/4DEG. C 3X40ML / /rVOC 

HCL/4 DEG. C 3X40 " [I-SVOC 4 DEG. C•LAG I-PESTI PCBs 4/DEr 4 C 2XI LAG I I=-HERBICIDES42XILAG 4/ /
-]TAL INORGANICS _,__K03LP 10 H
=SULFATE NITRATE/NITRrrE USEPA30D 4 DEG. C 1 X 50 MLP PI
=SULFIDE USEPA 376.1 NAOH to pH >9 1 X 500 MLP _____/Ir--IRON ONLY HN03 to pH .2 1x L P-Cube , I=FERROUS IRON I D METHOD - - I /-'TOTAL PHOSPHORUS USEPA-365.4 H2S04 to pH <2 1X 50 ML P 1=-MANGANESE ONLY HNHO3topH2 1X1LP _____/ /-- AMMONIA NIROGE USEPA-350.1 H2SO4 to pH <2 1 X 400 ML P / /-- TOC USEPA-41 5.1
rTSS O t USEPA-160.2 4 DEG. C 1XI LP • I='MET-E I CARBON DIOXIDE: MOD 8015..... ..... ..... r'-- " /

• " " " 3•/q; g-; ' :•\•""

N O eS. e_/go ' I

r::Y4 1&36( 1 M
SIGNATURE: A\ fIM 5 i cvw rY

RECEIVED BY: NA- ")

FIG 12 GW'FORM.XLSIGEN ERIC
9r22/2005



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment G

Project 5050-06-0496
April 3, 2007

Appendix G-3

Calibration Records for Water Quality Meter and Turbidimeter



Page 1 of 2

4Pine Environmental Services, Inc

10611 Harwin Drive, Suite 416, Houston, TX 7703
-.866-981-7463(Toll-Free).

713-981-6283(Phone)
713-981-7466(Fax)

pine-tx@pine-environmental.com

Certificate of YSI Calibration

This is to ceitifý:that the YSI 556 :Serial Number 04A1059AD'was calibrated with standard iinits
traceable to manufacturer's specification

Model: 556
PineNo: 5811
Serial No: 04A1059AD

lut i'umber;.5u.JuJ" r3 iI h~nstrument .
Calibration Standard Instr uAellowable Range % Difference

[PH-Zero I: 7PH J7PH 16.65-7.35 PH 0%

lot Number:2505079* PH4
CalbraiontanardInstrument . .

CalibrationStandard A. lowable Range % Difference

PH-Spanl: 4PH 4PH 3.8-4.2 PH 0%

lot Number:2509214* COND

Calibration Standard Instrument Output Allowable % DifferenceRange

Conductivity-Spanl: 1413ms/em 1342.35-1483.65 0%
1413ms/cm ms/cm

lot Number: G798* ORP

Calibration Standard Outrut Allowable Range % DifferenceOutput

1Redox: 240mv 240mv 228-252 mv 10%

Temprature DO Chart:

(C) Temperature DO(mg/L) Result.

C2 8.53 8.6

http://www.pine-environmental.com/calibrepair/calibreport.aspx?pinenum=5 8-11 &calibty...1 11/2-2/2006



Page 2 of 2

Environmental Conditions of Test Area:
Ternprature Degree F: %Relative Humidity

Calibrated By: Raymond Mack Date: 11/22/2006 1:14:00 PM

All instrument are calibrated according to manufacturer's specifications

Customer must notify PES of any defect within 24 hours of receipt of equipment
Please call 866-981-7463 for Technical Assistance

http://www.pine-environmental.com/calibrepair/calibreport.aspx?pinenum=58 11 &calibty... 11/22/2006



FIELD INSTRUMENTATION CALIBRATION RECORD IMACTEC Engineering and Consulting

PROJECT -CO DATEI , I
REW ID OR TASK ID k)A JOB NUMBER8 ' 1ýb'bC4ý01Y I

SAMPLER SIGNATURE 4_________________________

EQUIPMENT CALIBRATION CALIBRATION INFORMATION ACCEPTANCE
STANDARD VALUE METER VALUE CRITERIA

HORIBA MODEL NO. 01A pH , units pH units +1-10% of standard
UNIT ID 110. K'A, Sp. Conductivity mS/cm Sp. Conductivity mS/cm +!- 10% of standard

Redox mV Redox -- . mV see note I
DO • g/L DO mg/L +/- 10% of standard

Thermometer Temperature deg. C Temperature - deg. C +/- 2.0 deg. C

TURBIDITY METER TYPE L" Dlalo*e I NTU (low) I- C NTU within 0.3 NTU of
MODELNO. 2020, V: ) VA the standard
UNITID NO._•N_- "____ Co NTU (high) O, (Op, NTU +/-10% ofstandardN- m_ )053
PHOTOIONIZATION

METER TYPE ackground ppmv Zero Ajr____ppmv Meterppmv witin v ppvof Zero
MODEL NO. .........---.. _pan_ .as ... -I' Meter - 10% of standardUNIT ID NO. • •

OTHER METER TYPE jj ,," see note 2
MODEL N O. 

see note 2
'NIT ID NO. '• see note 2

OTHER METER TYPE""" see note 2
MODEL NO. ,7, L see note 2
UNIT ID NO. A- 

see.note 2

MATERIALS RECORD. Lot Number Calibration Fluids/ ,
Deionized Water Source: __Standard Source: _ __
Trip Blank Water Source: _____,_ Lot Numbers pH
Sample Preservatives Source: T 7 .•¢ ___-_-"__" mV
Disposable Filter Type: t. JI• Sp. Cond.
Other 

_ ___Turb.

NOTES: &.,•w

'=Indicate in notes section what was used as the DO standard (i.e., based on saturation at room temperature)
= If the meter reading Is not within acceptance criteria, clean or replace probe and re-calibrate, or use a different rnetr If available. If project requirements

necessitate use of the instrument, clearly document on all data sheets and log book-entrles that the specified parameter was not calibrated to the acceptance criteria.
1 meter must read within specified range of the Zobell solution (usually 231 +/- 10 mv @ 25 deg C).

specify acceptance criter1a in the Notes section

FIG 10 field instrument calibration fdr.xls 9/22/2005



FIELD INSTRUMENTATION CALIBRATION RECORD IMACTEC Engineering and Consulting

PROJECT Q0 Ii.L DATE 12-Zl

REW ID OR TASK ID A A JOB NUMBER 15bC(ýo V0,

SAMPLER SIGNATUREC1IG/LS'L%...

EQUIPMENT CALIBRATION CALIBRATION INFORMATION ACCEPTANCE.
STANDARD VALUE METER VALUE CRITERIA

1 ~ _MODEL N -O. ý' " pH ,[ s units pH units +/- 10% of standard
UNIT ID NO. 5J'•tL Sp. Conductivty J..J mS/crn Sp. Conductivity j--. mS/cm +/-10% of standard

Redox mV Redox 2Q> 2 mV see note 1
Lo hi A, Wr- DO q + ofstandard

Thermometer Temperature deg. C Temperature (4 deg. C +1- 2.0 deg. C

TURBIDITY METER TYPE La r3odL •± 0 NTU (low) 01 0 NTU within 0.3 NTU of
MODEL NO.__________ the standard
UNITID NO.."• .. .| NTU (high) , I NTU +/-10% of standard

PHOTOIONIZATION

METER TYPE L.Q Background pmv Zero Air pmv Meter. , ppmv within 5 ppmv of Zem
MODEL NO.. Span Gas ppmv Meter ppmv +1- 10% of standard
UNIT ID NO.-

OTHER METER TYPE &" _ _ _ __ ---- see note 2
MODEL NO. see note 2
'INIT ID NO. see note 2

OTHER METER TYPE____ _ _ see note 2
MODEL NO.-- . . see note 2
UNIT ID NO.__ _ _ -"" see note 2

MATERIALS RECORD Lot Number Calibration Fluids/
Deionized Water Source: Standard Source: P,"-C E•vl ,u W
Trip Blank Water Source: Lot Numbers pH
Sample Preservatives Source: mv ____D_1__7 mV
Disposable Filter Type: Sp. Cond. 41a'aI.
Other Turb. N (1

NOTES:

Indicate in notes section wthat was used as the DO standard (i.e., based on saturation at room temperature)Ai.S '
If the meter reading is not within acceptance criteria, clean or replace probe and re-calIbrate, or use a different meter If available. I project requirements

necessitate use of the instrument, clearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.
= meter must read within specified range of the Zobell solution (usually 231 +t- 10 my @ 25 deg C).

specify acceptance criteria in the Notes section

FIG 10 field Instrument calibration fdr.xls 9122/2005



FIELD INSTRUMENTATION CALIBRATION RECORD IMACTEC Engineering and Consulting'

PROJECT _S Ifki .. DATE II-

REW ID ORTASK ID 15S-ý-04 JOB NUMBERI - ý6q
SAMPLER SIGNATURE

EQUIPMENT CALIBRATION" CALIBRATION INFORMATION ACCEPTANCE
STANDARD VALUE METERVALUE CRITERIA

HORIBA MODEL NO. O' 4'36 pH 7u units pH '7. O( units +1- 10% of standard
UNIT ID NO. (' / Sp. Conductivity 4.J"Z I'Z2 mS/cm Sp. Conductivity ," •2. '- mS/cm +/-10% of standard

Redo &- mV Redox mV see note I

DO _g/ . DO•'" mg/L•, +/- 10% of standard
Thermometer Temperature deg. C Temperature j; deg. C'^ +-/- 2.0 deg. C

TURBIDITY METER TYPE R L _________ NTU (low) NTU within 0.3 NTU of
MODEL NO. "-2-• 2,0- the standard
UNITIDNO.'•2J (. ' -, , NTU (high) !LQ - NTU +1- 10% of standard

PHOTOIONIZATION

METER TYPE-AL3. Background ppmv Zero Air_ ppmv Meter _' ppmv within 5 ppmv of Zero
MODEL NO. , Span Gas ppmv Meter - ppmv +/- 10% of standard
UNIT ID NO.

OTHER METER TYPE )•A .. see note 2
MODEL NO._ _ see note 2
'INIT ID NO._ _ see note 2

OTHER METER TYPE I/L . see note 2
MODEL NO.___ __ see note 2
UNIT ID NO._____" -see note 2

MATERIALS RECORD Lot Number, Calibration Fluids/
Deionized Water Source: Standard Source:

Trip Blank Water Source: Lot Numbers pH _
Sample Preservatives Source: _mV .

Disposable Filter Type: Sp. Cond. ______'__-_.___._,

Other Turb.

NOTES:

FIGURE 10

= Indicate in notes section what was used as the 00 standard (i.e., based on saturation at room temperature)

= If the meter reading is not within acceptance criteria, clean or replace probe and re-calibrate, or use a different meter If available. If project requirements
necessitate use of the instrument, clearty document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.

= meter must read within specified range of the Zobell solution (usually 231 +/- 10 mv @ 25 deg C).

specify acceptance criteria In the Notes section

FIG 10 field instrument calibration fdr.xls 9,1222005



FIELD INSTRUMENTATION CALIBRATION RECORD iMACTEC Engineering and Consulting

PROJECT ) -C 0 L- DATE I1- '1/06

REW ID OR TASK ID A/ JB NU UM BER I t-O' Ci<•I

SAMPLER SIGNATURE __ _ _ __ _ _ _ _ _ _ _

EQUIPMENT CALIBRATION CALIBRATION INFORMATION ACCEPTANCE

-<5 STANDARD VALUE METER VALUE CRITERIA "

R=IWA4MODEL NO._f (.-fflS pH _ units pH " units +-10% of standard

UNIT ID NO. S_.S, I sp. Conductivity 1 9 3 mS/cm Sp. Conducdvity...j.=.,-? mS/cm +1-10% of standard

Redox L•(C) mV Redox . mV see note I

DO A.• mg/L DO ./A- mg/L +/- 10% of standard

Thermometer Temperature J deg. C Temperature NA deg. C +/- 2.0 deg. C

TURBIDITY METER TYPE I c, ]gno L- 0 -,' CNTUow) ( I NTU within 0.3 NTh of

MODEL NO. __________ the standard

UNITIDNO. LN-.5-C-. J0.",NTU(high) j i), Z 7 NTU +1-10% of standard

PHOTOIONIZATION

METER TYPE ,JA Background ppmv Zero Air____ppmv Meter ppmv within 5 ppmv of Zero

MODEL NO. Span Gas ppmv Meter ppmv +/- 10% of standard

UNIT ID NO.

OTHER METER-TYPE __-" see note 2

MODEL NO. see note 2

'INIT ID NO. see note 2

OTHER METER TYPE A A see note 2

MODEL NO. see note 2

UNIT ID NO. see note 2

MATERIALS RECORD Lot Number Calibration Fluids/

Deionized Water Source: Standard Source:

Trip Blank Water Source: Lot Numbers pH .o-- (0m n,-

Sample Preservatives Source: _______ i, mV "-. -77

Disposable Filter Type: Sp. Cond. _.O (no ( 2__-
Other Turb. LA-

0

NOTES:

= Indicate in notes section what was used as the DO standard (i.e., based on saturation at room temperature)

= It the meter reading is not within acceptance criteria, clean or replace probe and re-calibrate, or use a different meter If available. If project requirements

necessitate use of the instrument, clearly document on all data sheets and log book entries that the specified parameter was not calibrated to the acceptance criteria.

= meter must read within specified range of the Zobell solution (usually 231 +/- 10 mv @ 25 deg C).

specify acceptance criteria in the Notes section

FIG 10 field Instrument calibration fdr.xls 9/22=205
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SSRNL
Irv SAVANNAH RIVER NATIONAL LABORATORY

Building 773-43A, Room 215

September 20, 2007

Mr. Michael Sufnarski
MACTEC Engineering and Consulting
2801 Yorkmont Road, Suite 100
Charlotte, NC 28208

Subject: Statement of Conformance for the South Texas Project COL Project, Work for Others
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ABSTRACT

Soil distribution coefficients, Kd values (the ratio of radionuclide concentration sorbed to the
concentration in the aqueous phase), were determined in support of the Combined License
application for the South Texas Project Electric Generating Station site in Matagorda County,
Texas. Twenty soil samples and twenty representative groundwater samples from the South
Texas Project site were provided for the Savannah River National Laboratory to conduct site-
specific IK determinations of cesium (Cs), cobalt (Co), iron (Fe), nickel (Ni), strontium (Sr),
and plutonium (Pu). All measurements were conducted in duplicate with gamma emitting
radioisotopes of these elements. Additionally, the pH and the cation exchange capacity of
the soils were also measured. The median Kd values in units of mL/g were: Cs 227.4, Co
10.6, Fe >1232.8, Ni 37.2, Sr 1.9, and Pu 421.0. pH values of these sediments were
remarkably uniform, ranging from 8.57 to 9.33, with a mean pH value of 9.08 ± 0.22. Cation
exchange capacity values had a wide range from 0.28 and 12.2 milliequivalent/100 g soil(meq/100g), with a mean of 1.61 ± 2.14 meq/100g. Correlations of soil pH, cation exchange
capacity, and Co- Sr-, and Cs-Kd values were calculated; similar correlations with Fe-, Ni,
and Pu-Kd values were not permitted due to the presence of greater than numbers. All three
Kd values were highly correlated to CEC and pH (probability > 0.01, 19 degrees of freedom).
The Id values reported here will provide the necessary sorption data for assessing the risk
associated with subsurface movement of Cs, Co, Fe, Ni, Sr, and Pu at the South Texas
Project Electric Generating Station site.
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1.0 INTRODUCTION

Distribution coefficients, Kd values, when used in reactive transport codes are conditional on
the sediment type and groundwater (Krupka et al 1999a). For this reason it is ideal to use Kd
values derived from site-specific materials when possible. The objective of this project was
to provide site-specific cesium (Cs), cobalt (Co), iron (Fe), nickel (Ni), strontium (Sr), and
plutonium (Pu) Kd values for the Combined License (COL) application at the South Texas
Project site. Twenty soil samples and twenty groundwater samples from the site were
provided for use in this study by MACTEC Engineering (Raleigh, NC). Additionally, soil
pH and cation exchange capacity (CEC) were measured.

2.0 MATERIALS AND METHODS

The materials and methods for this project are described in detail in Appendix A. The Kd
determinations were based on "ASTM D 4646: Standard test method for 24-hr batch-type
measurement of contaminant sorption by soils and sediments" (Appendix A). CEC was
measured following the standard procedure, "EPA Method 9081 for Cation-Exchange
Capacity of Soils (Sodium Acetate)" (Appendix A). pH was measured by the standard
method "ASTM D 4972-01 Standard Test Method for pH of Soils" (Appendix A). The
following is a brief description of the materials and methods of this testing to permit
understanding of the results.

2.1 MATERIALS

The soil samples and their corresponding groundwater samples from the South Texas Project
Electric Generating Station site are described in Table 1. The radionuclides used in the Kd
measurements were gamma emitters purchased from Eckert & Ziegler Analytics (Atlanta,
Georgia, this company use to be Analytics, Inc.). The radioisotope certifications are
provided in Appendix B.

The solid/groundwater suspensions used in the Kd determinations were spiked to yield the
following concentrations:

" 1.8e-6 CiiL S7Co,
* 2.0e-6 Ci/L 13 7Cs,
* 1.3e-6 Ci/L85Sr,
* 8.8e-7 Ci/L "Fe,
" 2.2e-7 Ci/L 59Ni, and
* 4.0e-7 Ci/L ...Pu.

The concentrations of the radionuclides used in these tests were carefully selected so that the
concentrations of the spiked solutes would not exceed the linear sorption range. In the linear
range, the Kd construct is appropriate to use. At higher concentrations, it is often necessary
to use more complicated models, such as the Freundlich model. Another concern with using
elevated radionuclide concentrations is the increased likelihood of promoting radionuclide
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precipitation. If precipitation occurs, the measurement would incorrectly attribute reversible
sorption to the Kd values, where in fact "less reversible" precipitation occurred. (The latter
should be described with a solubility constant and not a Kd value.) The tests were conducted
at several orders of magnitude lower concentrations than would be necessary for'precipitation
of these elements. Regarding non-linear sorption, Krupka et al. (1999b) reported that non-
linear sorption of Cs occurs at concentrations greater than about 105 M (or 0.12 Ci/L "'Cs)
and Sr at about 10-7 M (or 1.2e-3 Ci/L.9°Sr).

The magnitude of sorption to geological materials does not vary with isotope. So even if the
COL is interested in making transport calculations with different isotopes of the elements
mentioned above, the KI values will remain the same. At these very low concentrations,
competition for sorption sites as a result of introducing more than one radionuclide at a time
is essentially non-existent.

Table 1. Soil and groundwater pairing used in Kd measurements.

SRNL Tube #
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520

Boring/Sample
Number

B308/SS 15
B308/SS25
B332/SS12
B332/SS23
B348/SS8

B348/SS17
B349/SS14
B349/SS23
B408/SS14
B408/SS22
B438/SS12
B438/SS24
B910/SS14
B910/SS24
B930/SS14
B930/SS27
B933/SS14
B933/SS24
B934/SS15
B934/SS26

Ground-water
308-U
308-L
332-U
332-La
348-U
348-L
349-U
349-L
408-U
408-L
438-U
438-L
910-U
910-L
930-U
930-L
933-U
933-L
934-U
934-L
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2.2 METHODS

2.3 pH

pH was determined following ASTM D4972-01 (Appendix A). Briefly, 10 g of air-dried soil
that had been sieved through a number 10 sieve (2-mm openings) was combined with either
10 mL water or 10 mL 0.01 M CaCl2. These suspensions were mixed and then permitted to
stand for 1 h. The pH was then measured with a pH meter. All analyses were conducted in
duplicate. Calibration and standards results are discussed in Section 2.6.1.

2.4 CATION EXCHANGE CAPACITY

Cation exchange capacity (CEC) was determined following EPA Method 9081 (Appendix
A). Briefly, 4 to 6 g of air dried soil that had been sieved through a number 10 sieve (2-mm
openings) was put in contact with a NaW solution to saturate the soil exchange sites with Na+.
Then the interstial aqueous Na+ was washed out of the sediment with isopropyl alcohol. The
Na+ saturated sediment was then put in contact with a NI 4+ solution to desorb all the Na+on
the soil surface. This N-4+ wash, exchanged the adsorbed Nae into the aqueous phase, where
it was measured by ICP-AES. Aqueous Na÷ concentrations were used to calculate the CEC
in units of meq/100 g.

Two CEC QC standards were included for every 10 samples. One QC standard was a blank
tube that contained only liquids, sans sediment. It provided a measure of how clean the
chemicals were and whether Na may have entered the samples as an experimental artifact.
The calculated CEC value was corrected for this background Na concentration. The second
CEC QC standard was a SRNL sediment for which the CEC value was known (Subsurface
Clayey Sediment: CEC is 5.81 ± 1.03 meq/100 g). QA for the analytical measurement of Na
by ICP-AES is described below in Section 2.6.2.

2.5 Kd VALUES

Detailed descriptions of the methods used to measure radioisotope and stable isotope Kd
values is presented in Appendix A. Briefly, two near identical sets of measurements were
conducted, the first was spiked with 57Co, 137Cs, and 85Sr, and the second was spiked with
"Fe, 59Ni, and 238Pu. These radionuclides were separated in this manner to ease analytical
detection of the radionuclides. For both experiments, the soil samples were air dried and
then passed through a 2-mm sieve. A 0.5-g aliquot of the dried solid phase was added to a
15-mL centrifuge tube, followed by 12 mL of groundwater. The suspension was mixed
overnight to pre-equilibrate the sediments with the groundwater prior to adding the
radionuclides. To separate the liquid and solid phases, the tubes were centrifuged and the
aqueous phase Was decanted and disposed.

Following pre-equilibrating the soil samples, 10 mL of groundwater was added to the tubes
followed by 170 4iL of the appropriate gamma spike solution (either the " Co/'37 Cs/8 5 r
mixture or the "Fe/ Ni/2 "Pu mixture). Because the background solutions of the spikes were
very acidic (-•0.1 M HCl for the radioisotopes spike solution and 2% HNO3 for the Fe and Ru
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spike solution), it was necessary to adjust the pH by adding base to each suspensions until the
pH returned to approximately that of background. It is important to maintain background pH
levels in Kd measurements because pH can influence the extent that radionuclides sorb to
sediments. The suspensions were periodically shaken over a two day contact period. At the
end of the contact period, the samples were permitted to settle and the aqueous phase was
passed through a 0.1 ptm filter. The 57 Co/13 7Cs/ 85Sr samples were analyzed by standard high-
energy liquid gamma spectroscopy. The 55Fe/59Ni/23pu samples contained low-energy
gamma emitters and were first plated before counting by gamma spectroscopy.

All Kd measurements were conducted in duplicate. Three positive controls (spikes only in
groundwater, no solid phase added) and two negative controls (groundwater only samples, no
soil and no spike were added). Therefore a total of 94 test tubes were prepared for this study:

For the 5 7Co/13 7Cs/ 85Sr Kd determinations: (2 reps x 20 sediments) + 3 positive
controls + 2 negative controls = 45 test tubes for the radioisotope study

For the 15Fe/ 59Ni/238Pu Kd determinations: (2 reps x 20 sediments) + 3 positive
controls + 4 negative controls = 47 test tubes for the stable isotope study

The three positive controls provided estimates of radionuclide concentrations in the absence
of sediment and accounted for any sorption to the labware that may have occurred as an
experimental artifact. It provided a direct measure of the radionuclide concentration
introduced to the sample. The negative controls provided a measure of how much of the
radionucides were in the native groundwater, either as a cross contaminations during the
assay or as an existing contaminant at the study site. All negative controls had below
detection limit concentrations of radionuclides. The negative controls were not used in the
calculation of Kd values.

The lab notebook used to record the activity of this work was WSRC-NB-2007-00029. This
unclassified notebook will be kept "permanently" by the Department of Energy.

There were no problems encountered in sample receipt, login, and analysis. Prior to shipment
to SRNL, soil sample B-308 S S-15 was repackaged after the original jar cracked/broke in the
field. Based on a thorough visual inspection, no glass pieces were observed in the sample.
Subsequent testing of this sample produced no unusual results.

2.6 ANALYTICAL STANDARDS

2.6.1 pH Analyses
pH was measured on a Accumet, AR20 meter. The instrument was calibrated at the start and
end of measurements and between every 20 samples. All calibration slopes were within
specification, i.e., slopes were >95% and <105% (Table 12). Furthermore, a pH 7.0 buffer
was measured before and after calibration, and the difference between these values were
always within specification, i.e., <10% (Table 12). A SRNL standard for soil p11
(Subsurface Clayey Sediment; p1H 4.35 L 0.15) was analyzed before and after measuring the
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STP samples. The measured pH values of the standard were within specifications, i.e., within
the standard deviation of the mean (Table 2.

2.6.2 ICP-AES Analyses

ICP-AES was used to measure aqueous Na concentrations for use in the CEC determinations.
The ICP-AES calibration procedure used for these measurements are presented in detail in
"Perkin-Elmer Optima 3000 ICP-AES" (Manual L16.1, Procedure ADS-1510, Rev. 5,
Washington Savannah River Company, Aiken, SC). This document has been submitted and
accepted as part of the Document Submittal Requirements for this project. Four calibrations
were conducted for the ICP-AES analyses (shown in Appendix C; Table 14). Calibration
coefficients had to have a value >0.995, and they did. All standards had to have a relative
standard deviation (RSD) of ±10% before and after calibration, and they did.

2.6.3 Gamma Analyses

The gamma spectroscopy calibration procedure used for this test is presented in detail in
"Gamma Sample Preparation and Analysis (y-PHA)" (Manual L16.1, Procedure ADS-2420,
Rev. 4, Washington Savannah River Company, Aiken, SC). This document has been
submitted and accepted as part of the Document Submittal Requirements for this project.

The QA standards contained nine peak energies that spanned the gamma energy range of
interest. These were measured each working day prior to analyzing any samples. The results
from these QA analyses are presented in Appendix C; Table 16. A mark in the QA results in
the "Deviation/Flags" column of "In" means the measured value needs to be "investigated",
but the instrument is within specifications of the standard. A "Deviation/Flags" comment of
"Ac" means the measured value is outside the acceptable range and "action" is required. The
"action" flag indicates that the analyses results are unacceptable. During the 12 days of
analysis, there were a total of 345 standard energies that were measured, of which four
"investigate" flag and zero "action" flags were identified. Since the four "investigate" flags
were not three back-to-back days on the same instrument, no action was required. These
results indicate that all measurement QA standards were within specification.

3.0 RESULTS

3.1 pH

pH was measured in water and a 0.01 M CaC12 solution (Table 2; raw data presented in Table
13). pH(CaC12) has'an agricultural origin and is less important than the pH(H20) when
discussing contaminant transport calculations and regulator requirements. As expected the
pH(CaCl2) is lower than pH(I-20) due to the exchange of surface protons by the solution
Ca2+ ions of the former. The pH (H20) values had a very narrow range, 8.57 to 9.33,
suggesting that the system was buffered by carbonate minerals (Table 3). The mean and
median pH(H 20) values were about the same, pH 9.08 and 9.13, respectively. The
pH(CaC12) values also had a very narrow range, but they were lower than the pH(1120)
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values, 7.93 to 8.32. The two values were strongly correlated; the correlation coefficient (r)
was 0.746, which is significant at probability < 0.01 for 19 degrees of freedom (d~f.) (Table
5).

Table 2. Soil pH values.

pH(H20) pH(CaCl2)

ID # Avg Stdev Avg Stdev
SRNL Std. (4.35 ± 0.15) 4.37 0.12 NA NA

B308/SS15 8.97 0.04 8.16 0.01
B308/SS25 9.410 0.01 8.15 0.00
B332/SS12 9.27 0.01 8.31 0.02
B332/SS23 8.94 0.01 8.17 0.01
B348/SS8 9.22 0.04 8.17 0.02'
B348/SS17 9.23 0.01 8.21 0.00
B349/SS14 9.33 0.00 8.25 0.01
B349/SS23 9.27 0.01 8.18 0.01
B408/SS14 9.06 0.01 8.16 0.02
B408/SS22 9.14 0.01 8.16 0.00
B438/SS12 9.12 0.01 8.15 0.00
B438/SS24 8.63 0.00 8.03 0.02
B910/SS14 8.91 0.28 8.17 0.01
B910/SS24 8.58 0.01 7.95 0.02
B930/SSi4 8.91 0.01 8.05 0.00
B930/SS27 9.24 0.03 8.27 0.02
B933/SS14 9.32 0.01 8.20 0.00
B933/SS24 9.23 0.01 8.26 0.01
B934/SS15 9.24 0.04 8.21 0.02
B934/SS26 8.92 0.01 8.30 0.01

SRNL Std. (4.35 ± 0.15) 4.33 0.06 NA NA
pH measurements conducted in duplicate.

Table 3. Soil pH and CEC descriptive statistics of the 40 measurements.

pH pH CEC
(H20) (CaCI2) (meg/100g)

Mean 9.08 8.17 1.61
Median 9.13 8.17 0.90
Standard Deviation 0.217 0.0875 2.14
Range 0.76 0.39 11.9
Minimum 8.57 7.93 0.28
Maximum 9.33 8.32 12.2
Count 40 40 40
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3.2 CATION EXCHANGE CAPACITY

The CEC values for these soils are presented in Table 4 (the data used to calculate CEC
values are presented in Appendix D, Table 15). They tend to be low, characteristic of
subsurface aquifer material. The mean CEC was 1.61 ± 2.14 meq/100 g and it had a wide
range of values, 0.28 to 12.2 meq/100 g Table 3. Such a wide range is consistent with their
divergent appearance, both in color and texture. It is not known why there was an inverse
significant relationship between CEC and both pH measurements (Table 5). One possible
explanation is that the mineralogy changed with pH, such that the low CEC minerals were
more abundant at higher pH values. For example, the abundance of calcite (CaCO3) is
closely controlled by pH.

3.3 Kd VALUES

The Co, Cs, and Sr KI values for the 20 samples are presented in Table 6 (the data used to
calculate these Kd values is presented in Table 15 and Table 17). The Fe, Ni, and Pu KI
values are presented in Table 7. The associated descriptive statistics are presented in Table
8. With few exceptions, the standard deviation of duplicate measurements was relatively
quite low for Co, Cs, and Sr (Table 6). The standard deviation of the duplicate
measurements of Fe, Ni, and Pu (Table 7) were larger, in part due to the presence of greater-
than values. The range of the 20 Co and Sr Kd values was relatively small, whereas that of
Cs, Fe, Ni, and Pu were appreciably larger (Table 8).

A ranking of KI values by their median values is:

Sr (1.9 mL/g) < Co (10.6 mL/g) < Cs (227.4 mL/g);

There was approximately an order of magnitude increase between these ranked median KI
value (Table 8). The value of the Kd values at the STP site are quite similar to those at the
Savannah River Site and they have similar rankings (Kaplan 2006). At the Savannah River
Site, the best estimates for:

" Sr Kd values are 5 mL/g for sandy sediments and 17 mL/g for clayey sediments,
* Co Kd values are 7 mL/g for sandy sediments and 30 mL/g for clayey sediments, and
* Cs Kd values are 50 mL/g for sandy sediments and 250 mL/g for clayey sediments.

Detailed data used to calculate each KI value, including soil weight and solution volume, are
presented in Appendix D (Table 11 and Table 18).

Regression analysis was conducted with the Co, Sr, and Cs KI values, but not Fe-, Ni-, and
Pu Kd values because latter data sets contained less-than values. Sr, Co, and Cs Kd values
had very strong correlations to pH, and especially to CEC (Table 9). These correlations are
stronger than is commonly measured (Krupka et al. 1999b). The strong correlation with CEC
has important implications for the transport models. It suggests that cation exchange is the
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dominant process by which these radionuclides sorb to the sediment (as oppose to surface
complexation or precipitation). This gives credence for the selection of the Kd construct to
describe the geochemical behavior of these radionuclides at the STP site.

Table 4. Cation exchange capacity (meq/100g).

[Nal
STP Soil Rep (ppm) CEC (meq/100 g) avg CEC (meg/100g) stdev CEC (meq/100g)
B308/SS15 1 0.82 0.749 0.095

2 0.68
B308/SS25 1 3.69 3.365 0.466

2 3.04
B332/SS 12 1 0.47 0.376 0.137

2 0.28
B332/SS23 1 0.50 0.632 0.182

2 0.76
B348/SS8 1 0.97 0.841 0.177

2 0.72
Blank#11*) 1 2.75
Std#1 () 1 3.30
B348/SS17 I 0.76 0.822 0.093

2 0.89
B349/SS14 1 0.48 0.636 0.219

2 0.79
B349/SS23 1 1.36 1.138 0.319

2 0.91
B408/SS 14 1 0.70 0.726 0.032

2 0.75
B408/SS22 1 0.89 0.925 0.043

2 0.96
Blank #2cb 1 1.693
Std #2 () 1 6.65
B438/SSI2 1 2.53 2.072 0.652

2 1.61
B438/SS24 1 1.30 0.921 0.541

2 0.54
B910/SS14 1 1.19 1.295 0.150

2 1.40
B910/SS24 1 7.62 9.889 3.215

2 12.16
B930/SS14 1 2.06 2.539 0.684

2 3.02
Blank #3°0 1 <0.237
Std #3 () 1 5.48
B930/SS27 1 0.49 0.509 0.021

2 0.52
B933/SS14 1 2.05 1.928 0.170

2 1.81
B933/SS24 1 0.83 0.850 0.023

2 0.87
B934/SS15 1 1.26 1.300 0.060

2 1.34
B934/SS26 1 0.99 0.750 0.339

2 0.51
Blank #4 (b 1 2.21
Std #4 (4) 1 6.27
"' The CEC standard used in this test was created by SRNL. The CEC of this standard, "Subsurface Clayey Sediment" is
5.81 :h 1.03 meq/100 g.
t*) The Blanks were negative controls, without soil. All CEC values were corrected for the Na concentrations in the Blank
controls.
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Table 5. Correlation coefficients between pH and CEC.

CEC pH (H20)
pH (1120) -0.536(a)
pH (CaC12) -0. 69 8(b) 0.154()
(') All coefficients > 0.433, are significant at a probability of < 0.05 (for 19 degrees of
freedom).
(b) All coefficients > 0.549, are significant at a probability of < 0.01 (for 19 degrees of
freedom).
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Table 6. Summa
Boring/ Ground-

Sample No water

ry table of Co, Sr, and Cs Kd values for soils collected at the STP site (units: mL/g)..
Rep114 Avg. Soil Co Kd Sr Kd Cs Kd Co Kd Sr Kd Cs Kd

pH (H20) () Average Std. Dev.(*) Averagc • Std. Dcv. Average Std. Dev.

1 8.16 14.2 2.3 368.9 13.5 1.0 2.1 0.4 359.9 12.7B308fSS15 308-U

B308/$825 308-L

B332/SS12 332-U

B332/SS23 332-La

B348/SS8 348-U

B348/SS17 348-L

B349/SS14 349-U

B349/SS23 349-L

B408/SS14 408-U

B408/SS22 408-L

B438/SS12 438-U

B438/SS24 438-L

B910/SS14 910-U

B910/SS24 910-L

B930/SS14 930-U

B930/SS27 930-L

B933/$814 933-U

B933/SS24 933-L

B934/SS15 934-U

B934/SS26 934-L

8.15

8.31

8.17

8.17

8.21

8.25

8.18

8.16

8.16

8.15

8.03

8.17

7.95

8.05

8.27

8.20

8.26

8.21

8.30

12.8

13A

20.8

6.7

6.2

8.2

8.4

11.0

10.9

9.0

10.2

9.5

6.0
15.0

11.2

16.7

13.8

13.1

9.4

14.1

11.5

6.3

4.7

9.9

10.6

24.9

23.2

.12.1

10.3

6.3

5.4
14.3

15.5

5.9

5.8

6.3

6.4

6.0

1.8
1.8

2.8

1.4

1.6

1.6

1.5

1.7

2.4

1.3

2.6

1.5

0.6

3.1

2.7

4.3

2.0

2.6

1.8

2.1

1.4

1.6

0.3

1.3

2.0

7.1

5.9

3.5

2.6

1.6

1.1
2.9

3.1

1.3

1.1

1.3

1.8

1.3

351.0

328.2

735.3

59.5

62.6

160.2

160.1

433.1

263.2

288.9

196.4

182.8

112.0

553.5

265.6
197.7

180.5

607.7

432.3

334.6

307.4

123.3

84.7
206.0

218.3

3017.4

2971.3

561.8

547.2

89.9

76.8

513.3

459.0

78.6

78.5

119.0

107.3

53.6

17.1

6.4

8.3

10.9

9.6

7.7

13.1

15.2

11.2

12.8

5.5

10.3

24.1

11.2

5.9

14.9

5.8

6.3

6.6

0.7

0.1

0.1

0.4

1.0

0.7

0.3

1.6

0.5

0.5

0.9

0.4

0.8

0.7

0.4

0.2

0.1

0.3

0.8

531.7

61.0

160.1

348.1

242.6

147.4

409.5

189.1

520.0

321.0

104.0

212.1

2994.3

554.5

83.3

486.2

78.5

113.1

.56.5

287.9

2.2

0.1

120.1

65.4

50.1

203.5

12.2

124.0

19.3

27.3

8.7

32.6

10.3

9.3

38.4

0.1

8.2

4.1

7.3 2.4 59.4

I') Rep = replicate; Avg. Soil pH (H-20) = the average (two replicate) pH values of 1:1 soil:water slurries; Std. Dev. =.standard deviation
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Table 7. Summary table of Fe, Ni, and Pu Kd values (mL/g) (average of two replicates).

Boring/ Sample # Groundwater Rep 0) Avg. Soil Fe KI Ni Kd Pu K1 Fe 1d Ni 1% Pu KI3pH(H 20) 0) Average Std. Dev. t Average Std. Dev. Average Std. Dev.
B308/SS15 308-U 1 8.16 >3264.1 33.1 218.5 >2079.1 1675.9 29.8 4.7 242.8 34.3

2 >894.1 26.5 267.0
B308/SS25 308-L 1 8.15 >426.3 40.3 1398.3 >1820.0 1971.0 35.1 7.3 >1037.7 510.0

2 >3213.7 29.9 >677.1
B332/SS12 332-U 1 8.31 29.3 88.3 52.7 45.4 22.7 224.4 192.4 65.3 17.8

2 61.4 360.4 77.9
B332/SS23 332-La 1 8.17 1481.2 48.7 >1294.7 847.5 896.2 50.2 2.1 >1577.2 399.4

2 213.8 51.7 1859.6
B348/SS8 348-U 1 8.17 >948.5 23.4 110.8 >2021.8 1517.9 23.0 0.5 102.3 12.0

2 :,3095.1 22.7 93.8
B348/SS17 348-L 1 8.21 302.4 44.3 >1163.4 164.0 195.7 113.3 97.6 >962.2 284.6

2 25.6 182.3 761.0
B349/SS14 349-U 1 8.25 65.4 264.4 118.3 99.8 48.6 233.9 43.2 109.2 12.9

2 134,2 203.4 100.1
B349/SS23 349-L 1 8.18 >1916.8 44.9 2437.0 >1513.5 570.3 39.2 8.2 >2434.2 3.9

2 >1110.2 33.4 >2431.4
B408/SS14 408-U 1 8.16 >5763.3 27.2 59.3 >3308.4 3471.7 26.8 0.6 55.4 5.6

2 >853.6 26.4 51.4
B408/SS22 408-L 1 8.16 >3193.0 39.1 >684.4 >1880.5 1856.2 31.6 10.7 >979.9 417.8

2 >567.9 24.0 >1275.3
B438!SS12 438-U 1 8.15 >906.8 18.8 177.9 >751.9 219.1 20.0 1.7 180.2 3.2

2 >597.0 21.2 182.5
B438/SS24 438-L 1 8.03 >3098.2 33.9 627.4 >2447.5 920.2 30.3 5.1 877.6 353.8

2 >1796.8 26.7 1127.8
B910/SS14 910-U 1 8.17 74.3 171.3 140.7 289.7 304.7 110.7 85.7 364.5 316.4

2 505.2 50.1 588.2
B910/SS24 910-L 1 7.95 >1090.2 >1094.4 >1452.4 >2032.5 1332.7 >567.9 744.6 >1063.4 550.2

2 >2974.9 41.3 >674.4
B930/SS14 .930-U 1 8.05 >458.9 26.1 808.1 >952.0 697.4 31.0 7.1 1060.8 357.4

2 >1445.2 36.0 1313.5
B930/SS27 930-L 1 8.27 33.0 102.4 >1208.8 21.7 16.0 177.6 106.2 >627.3 822.4

2 10.4 252.7 45.8
B933/SS 14 933-U 1 8.20 >885.3 24.0 61.1 >1780.5 1266.0 25.2 1.7 53.6 10.5

2 >2675.7 26.4 46.2
B933/SS24 933-L 1 8.26 41.3 56.3 495.7 40.9 0.7 74.3 25.4 311.7 260.3

2 40.4 92.3 127.6
B934/SS15 934-U 1 8.21 >5677.1 27.5 302.3 >3361.0 3275.5 27.9 0.5 477.5 247.8

2 1044.9 28.2 652.8
B934/SS26 934-L 1 8.30 9.8 270.2 237.2 15.5 8.1 237.5 46.3 141.8 134.9

2 21.2 204.7 46.4
( Rep = replicate; Avg. Soil pH (1:1) = the average (two replicate) pH values of 1:1 soil:water slurries; Std. Dev. = standard deviation,
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Table 8. Descriptive statistics of Kd average values (mL/g).

Co Kd Sr Kd Cs Kd Fe Kd Ni Kd Pu Kd

Mean 10.8 2.2 398.7 >1273.7 >105.5 >636.2
Median 10.6 1.9 227.4 >1232.8 37.2 421.0
Standard Deviation 4.7 1.2 634.0 >1099.1 132.9 >619.9
Range 18.6 5.5 2937.8 >3345.5 >547.8 >2380.6
Minimum 5.5 1.0 56.5 15.5 20.0 53.6
Maximum 24.1 6.5 2994.3 >3361.0 >567.9 >2434.2
Count 20 20 20 20 20 20

Table 9. Correlation coefficients (r) between Co Kd, Sr Kd, Cs Kd, pH, and CEC.

pH(H20) Co Kd Sr Kd Cs Kd

Co Kd -0.614 (a)
Sr Kd -0.639 (a) 0.874 (a)
Cs Kd -0.694 (a) 0.797 (a) 0.911 (a)

CEC -0.536 (a) 0.780 (a) 0.867 (a) 0.965 (a)
(a) All coefficients > 0.549, are significant at a probability of < 0.01 (for 19 degrees of
freedom).
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APPENDIX A. Detailed Description of the Materials and Methods for Kd,
CEC, and pH Testing
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R&D Directions:
I4, pH, and CEC Measurements of South Texas Project Sediment Samples

Objective

Measure Co, Cs, Fe, Ni, Pu and Sr Kd values of 20 soils collected from the South Texas
Project by MACTEC. Because these Kd values will be used in a reactive transport code as
part of a Combined Construction and Operating License (COL) application of the site, all
attempts will be made to make the experimental conditions of the tests representative of an
accidental release. These measurements will include site-specific soil, site-specific
groundwater, and radionuclides concentrations that are in the linear sorption range. The
linear sorption range is the lower range in an adsorption isotherm (x-axis: aqueous solute
concentration, y-axis: sorbed concentration) before non-linearity occurs (the result of
limitations of sorption sites with respect to aqueous radionuclide concentrations).'
Furthermore, the sediments will be pre-equilibrated with the groundwater prior to spiking
with radionuclides, again to minimize "shocking the chemistry" and to provide a measure of
steady state conditions, as implied by the Kd construct.

The following Kd method is taken from "ASTM D 4646: Standard test method for 24-hr
batch-type measurement of contaminant sorption by soils and sediments."

pH and CEC also have to be analyzed in duplicate. Attached are the procedures for these
tests: "EPA Method 9081 for Cation-Exchange Capacity of Soils (Sodium Acetate)" and the
ASTM D 4972-01 Standard Test Method for pH of Soils." These properties will be
measured following these procedures, thus no write up is necessary. pH has to be measured
prior to conducting the Kd measurements because we need to know pH for the KI test. CEC
will be measured after submitting the Kd solutions for gamma analysis.

Materials
1. 20 soil samples from the STP site (Table IA).
2. 20 STP site groundwater samples
3. radionuclide standards Co-57, Cs-137, Fe-55, Ni-59, Sr-85, and Pu-238 2(http://www.analvticsinc.com/prod01.htm-)

.4. 15-mL centrifuge tubes
5. sandwich baggies
6. large weighing boats
7. 0.1--gm syringe filters

'From a risk assessment point of view, it is important not to promote precipitation of the radionuclide by
introducing too high a spike concentration into the sediment-groundwater system. This may be construed by
regulators and reviewers of the COL application as a non-conservative estimate of the sorption capacity of thesediriient for the radionuclide. Additionally, this may result in the precipitation of radionuclide to glassware, an
experimental artifact that would be difficult (costly) to identify.
2 The isotopes listed here differ from the isotopes of concern to facilitate measurements and save time. The
degree that elements sorb to soil, i.e., their Kd. value, do not differ between isotopes of the same element.
Therefore the Kd value for Co-60 is the same as Co-57.
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8. 0.5-M NaOH
9. pH meter
10. 0.01 M CaC12
11. Number 270 sieve (2-mm)

Methods

1. Drying soil. Mix field-moist sediments in jars. Transfer to a labeled aluminum
weighing boats and place on counter top and permit to dry. Pass sediments through a
2-mm (No. 270) sieve.

2. MeasurepH as described in procedure ASTM D 4972 01 (See attachment). Record
the pHfwatcr values in Table 1.

3. Record "Tube Tare (g)" weight (without cap) of labeled 15-mL centrifuge tube as
identified in Table 10 and Table 11.

4. Add 0.5±0.01-g of sieved soil to each tube. Weigh and record "Soils (g)"
5. Equilibrating soils to the groundwater. Add 12-mL. of appropriate groundwater to

each tube as defined in Table 1. Put on shaker for overnight. Let sit for 1 hr. Decant
liquid. If solids do not separate from the liquid, centrifuge at 15 min 6000 rpm. Then
decant liquid. Throw away liquid. Error on the side of leaving liquid in tube rather
than accidentally losing clays down the drain. Add 10 mL of appropriate
groundwater to each tube. Also add 10-mL groundwater to the five Controls (sample
# 521-A, 521-B, 521-C, 522-A, and 522-B). Record weight of each tube in "Tube +
soils + Equil + GW (g)"

6. Adding radionuclides to suspension. Move rack of tubes to rad hood. Add 170-JIL
of Fe-55, Ni-59, and Pu-238 spike solutionto each tube. Also add this to the No-soil
Controls, (sample # 521-A, 521-B, 521-C), but not to Blank Controls (522-A, and
522-B). Gently shake or swirl tube sediment and solution in each tube.

7. pH adjust suspension. Because the spike solution is in a -0.1 M HC1 solution, you
will need to add base to bring the suspensions back to their native pH. Using 0.5 M
NaOH and litmus paper, add base to bring pH back to native sediment pH (1:1) noted
in Table 1. Record "Final pH" you adjusted tube to.

'8. Equilibrating radionuclides with soil suspension. Leave samples in rad hood for
minimum of 2 days. During this equilibration period,, shake rake of tubes twice a day
for 10 seconds.

9. Collect liquids by drawing liquids into a syringe and then passing liquid through a

0.1-ýim filter.
10. Gamma Analysis. Submit to Analytical Development Section for low energy

gamma spec analysis. Note in your order, Travel-Copy, that this is an expedited
order, and the rads of interest are Fe-55, Ni-59, Pu-238, Co-57, Cs-137, and Sr-85.

For Co, Cs, and Sr Kd Measurements

11. Follow same procedure as Steps 1-10 above. Except
a. Label tubes with an "a;" (e.g., 501a-A, 501a-B, 502a-A) as described in Table

2.
b. In step 6, instead of adding Fe, Ni, and Pu, add Co-57, Cs-137, and Sr-85.
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Safety, Hazards Assessment Package:

SRNL-EST-2006-00-93.

Hazards:

Radionuclides, -3 mL of strong acids, -3 mnL of strong base

Hazards Mitigation:

Radionuclides: Follow training of Rad Worker II,
Strong Acid: wear appropriate gloves and as always, wear protective eye ware
Strong Base: wear appropriate gloves and as always, wear protective eye ware
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Table 10. Sediment descriptions and weights for Fe, Ni, and Pu Kd measurements.

Boring/Sample Ground Sediment Tube Tube + Soil Final pH
Tube # Number Rep water pH (1:1) Tare Soil (g) + Equil +

(g) GW (g)
MethodStep (5) (2) (3) (4) (5) (7)

501-A B308/SS15 I 308-U
.501-B 2
502-A B308/SS25 I 308-L
502-B 2
503-A B332/SS12 1 332-U
503-B 2
504-A B332/SS23 1 332-La
504-B 2
505-A B348/SS8 I 348-U
505-B 2
506-A B348/SS17 1 348-L
506-B 2
507-A B349/SS14 1 349-U
507-B 2
508-A B349/SS23 1 349-L
508-B 2
509-A B408/SS14' 1 408-U
509-B 2
510-A B408/SS22 1 408-L
510-B 2
511-A B438/SS12 I 438-U
511-B 2
512-A B438/SS24 1 438-L
512-B _ 2
513-A B910/SS!4 1 910-U
513-B 2
514-A B910/SS24 1 910-L
514-B 2
515-A B930/SS14 1 930-U
515-B 2
516-A B930/SS27 1 930-L
516-B 2
517-A B933/SS14 1 933-U
517-B 2
518-A B933/SS24 1 933-L
518-B 2
519-A B934/SS15 1 934-U
519-B 2
520-A B934/SS26 1 934-L
520-B 2
521-A Spike control 1 308-U
521-B 2
521-C 3
522-A Blank control 2 308-U
522-B] 3

Page 28



WSRC-STI-2007-00367

Table 11. Sediment descriptions and weights for Co, Cs, and Sr Kd measurements.

Sediment Tube Tube + Soil Final pH
Tube # Number Rep water pH (1:1) Tare Soil (g) + Equil +

( _) GW (g)
Method (5) (2) (3) (4) (5) (7)
Step 

____

501a-A B308/SS15 1 308-U
501a-B 2
502a-A B308/SS25 1 308-L
502a-B 2
503a-A B332/SS12 I 332-U
503a-B3 2
504a-A B332/SS23 1 332-La
504a-B 2
505a-A B348/SS8 1 348-U
505a-B 2
506a-A B348/SS17 1 348-L
506a-B 2
507a-A B349/SS14 1 349-U
507a-B 2
508a-A B349/SS23 I 349-L
508a-B 2
509a-A B408/SS14 1 408-U
509a-B 2
510a-A B408/SS22 1 408-L
510a-B 2
51la-A B438/SS12 1 438-U
511a-B 2
512a-A B438/SS24 1 438-L
512a-B 2
513a-A B910/SS14 1 910-U
513a-B 2
514a-A B910/SS24 I 910-L
514a-B 2
515a-A B930/SS14 I 930-U
515a-B 2
516a-A B930/SS27 I 930-L
516a-B 2
517a-A B933/SS14 1 933-U
517a-B 2
518a-A B933/SS24 1 933-L
518a-B 2
519a-A B934/SS15 1 934-U
519a-B 2
520a-A B934/SS26 1 934-L
520a-B 2
521a-A Spike control I 308-U
521a-B 2
521a-C 3
522a-A Blank control 2 308-U
522a-B 3
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6" 7 ThaIS e~,~lt ithe siin ireonTest Method.6 51 cani not
bi. used for geernal "masure•iiet or pH . outside of that for
::nnC0Mb analysis.. Test Method G51 measures p1(arl aque-
.... paammeter) wmthrni, isddmg, any raqueous phase .to: •e soil.

wlr -~suits, in eesawt. soil paiiidls.pR probe contact that
oven~inatestheaehvsy f th ltd~~e io s h olutio anld.

isherforc unacccspiatlii fibr general stoifl anatlysis.
6.3Ta T1 .s .1s eCffeczt can be rniigatd b carcll

dsaticittimi 10]1

/A 1 Melrod A, P1.M1 r otnimtreqipdwt
gaselte k.lsccdode s±ts.flo h nntcsrr
'IISD coons for lthe il srctýer used~t A silverisilver chloride
elecctr ode _systemn Or similar is'koai.eepntliable,

e.2' 'kfeiod 3,p141 aper--fri Papersa MLitvs tospH Wrle
firom]I to 12, with rC361litont lo the radarvsi 0.2 pH Unit.

SReapants
8.1 Purly qfRe~agewns.-Reagtent grade chemicalis should be-

used in all tests IJ nloft'. oherwise inklicatid. it is intenided 1hat
alt rgetsoudConfonitl to tilt Spociictatiorss or thle
CommitteoAnlyalesessdtemeiinCmil
Soci~ety, where such spýeeliciittons are: asailstblt.a Other gnsdes
may be used. prnvidedjit is Wirst asertained that thc rzeagent isi
or s;ullicutei purity to Pu-MIntlLii. lisa without leenn te
accuracy of the determinalioni

U.2 Puricr qfjj iir,:O-• . w-te sed rot this teist mcihod,
muIs4 bsiASTM 1ltpe Illor hester, 1yoitliU* atir is defnu-&by:
" p... ifit•as ,•i.n : I;13.I.t it prepred by pdisiillation,.o-in.. -
change, revers, os.io.i,.or a:.ombihtaior. thereiif.

Z-3 4vid :4th l.i Bu.fer .5-- o-u .•. n•. . (0.05 Al)-• .
Dissolv• e ,1021:gi(diedl. h-n at05-c),Co6tow :upht:.altýiu
water and dilu•te. ' 1so L. The plIof this. solution should be:4.0
at 20•rC •otect the solut-in ai: evaporatio• rnod agatit
Cont.. : ination With: iolii Rcple" " t.. so.lution wisen mold- is

noslThc offect of ttippeotrare is aisfols

pto

Thai ll.hu trt •'.thot thiel pf1 ofhe solution dos rain change
over te:t c •to. : i ten•peotiure from 5 to .'C"

~ oCUIsrm? ChIrln-idte .!Iod Sfeutwen (1,0 Ad) Dtsrolve
1477 g olCaCl ,* 21,C) n water ina I- Lvrlamnstricilaský cool,
dilwe~ to volumeý wills water1 .ard Flx

S-5 Calcium Chloridc Sohriusa (0,01 :Xt)- Drlu'e 20-0 mL
• :. ofSt• o Ckl 0"•. C.• C 2 Sohiisto, IA ILnoab t a r--l pi. oF thI, is
solution should be b".etween end.7

116 Phcqoss,. lriv ' l;uo 005J~-isle34
of KII 110, and '.35 g of.KE.'PO4 .in wi•cr andl dilute to I

L Dry salts 2 ,i at : 110,Cbtfore use Thep-i of diiott
.dhuzld bu 61.9 at! 20C'-j (. lteLet' Of tmeau it. sfolw

Ittel 1w 01 /annm wa Coisal soinai.. sivAatrSt 4wW hlwap

91d'mrs mwld. FrTook.i U es- ii Pb m'meeat Crowtik Sa. Ic(~C.. itactvitl

20

40

755
09
0,5
en
5.8

. Calibrati on, of *1-I Ieter

..91 Caibrate the pH1 meter ising.t thead potawssium.phtla-

lat an i•,.•~ t r .I.•: 111S : -i ; .. ... . ' .. ".:.. r' ;"! .,lap adposphaic buJI& r siolutions Adjustnitein of the .pit
'.o ttersho id fol low th. l ran st fi ! ":turer. s d.ir ction .lo I i .

10. Proeedure

'pacteeetrodeitth putially settle upnint

10:.: .orthod mietho&d, Ibegin with ain i "'dried soil:tht hs.:,:
'bcin sieve~d throu~gh a No. 10 Osievi (2min hv4les) so rMnove th9

eossrsoil fraction. Air diying the io sncsayt
ac ont lish sieving6 and to controil tile antuount. of. aer presen
atth e o, l•.easurcmer,.

10.3. • tI. . DisiMlkd he lr--F inor oth tnethods, we.*ei oitt

•ughly and le • ta1. d .l.. ... i... s

1,..6i .n p..•.:~t i 0 :.01A ahcia O...,mde. olheution.-For. bot

. thodw.igh out approimel d o f nd .lace, 'I' tpfla •1e".

tohe-o~l&it agas on u a a 'insniadpproxi matttly 10 TilnfX~lf iL for-:

fth 0.01 'AlCad s•i lution. Mi t•horoughly and le t e s:tatist fo r I

0. .Merhod A-lteadp sin p1y meillup lifte
. io Mehod -mwead pi1 on p H ' Papere
10.9 Thet mixture ipould iel althe:ratitt-ly mottepr.

.tor (IQ t 50C) athe time of PH tsmeaprcmcrs

II I Report lite PH1 Or lthe -suit to6hC first 406117al Place,
SpeedMy which of thle pH measuremencrs is, in wýaler and whiebl
i~s in the calcium -chlorideý solutioin. Also ipoiN~~ whether the,-
desurminsnaotin werc made wishi Method A or Method B. Ufstin.,
fraetsotm; otber than ,sieved through lthe No. I U sieve areused,
it must be stated inl ithe -reo~tt since the, -results ha e
significantly different-

12.1 PtY.;rmin and1' i

stanard es atso~ fr.Method A are0.0731 (p11 wunits) for the

the sante or dififertrti laboratonies -should not differ by mogre

dard devi Iation for Msthod B are 9. 119 (p1-1 vunits) for the water
nirxtur. ndO 4.-1 (pit uniL-s) for the viticiuniichlioide miasture.

eiwwtAaTu iino.in~inl

wn-ouentwarut~*os~ntmid ,n5minb,..Ont.iit

.. 2
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Treore; resultsok w poel coknductedutsts hinhe sime 12.1.2 &!welLb~~yPeiinTebetw~een.:.6 i..:;" ezin taburawricS should not diller. by more thn O.3• .. boratory standard deviation has:bno( been :determneidr y noib

(• " H tfit)j b .ihe wantr mixtureadv ad pa U units for :te eithier'.mLhud. !Slabcomrnltie, 1.2. i."actvly.seeling data :• - .'.calcu, chlopridemixture. :" .: . :to evaluate: the btýeelaboratory. premisiooftis tes7e12.IJ: Theprceisýion: of.Meth•ddA present"d mes c ir- -method;
mined-by rh.1Naional Technical Center of rhe United:S.taics " us"me eism : li ne.va- rt-is nestDepnartmentW.-Agriudlture. In the u atiton heyUsed 174 method 1herer bias....ot be de-ern.ined..repliates ro the wer-ndx~turc ando32 r;phcarintsting h: -: --. .

calcium~~~13 chlrie ixur.'o.. d
12Jp.T rc~icisionofW Meiw a presented wa deter;

6ind y heUnited -States Army Enviriionmental Hfygifenci:- 13J.'iii;ziktspHli; actibni; soiAgnne. I teir-auntanthey tiied 25 repict. nesn,
each MiM or. M.-

- REFEJR4ENCLS

{I)t~arel. i, N4 tut itsisr C t~ &A~nsMhes1&nrt~wIbrii, (4)Dj" Jlve.~. T., and llidce E, K., hre/aciaf 111minegwa, Acadezic.lkeenau Cooper Sun Ivincnisco, CA. 19(5. New Vork-. NY. NOh(2 GenLeau, D. L, imd iNca5, NJ)IL.H., rhe Che-ihirr e~f 2>oII ( 5) teR. ~~na aCild&5e cdmci~rPmeserxs, Witey, New York. NYt. ST991, NY. 19N1.
(3) spmds 77), The I j~id R W Sil ohteiq4, Clarendon%, (6) NinDD, nd Dmnpscy. 6-6ug- f'p1 ndMta n ConnoflOxfmnl United Kindoam, 191,5 'Chapman and Kill, London, United Kmdotn, 1974.

SU1~MMARY OF CIIANGFS

This, section ideuitifies location of changes to this pracice shineetbe last esition,

(t) Added Practice 1) 3740 and Terniinology 1 653 to Refer- (2) Added Section 3 on Tc-riinology.
cned Documents.

Th _mdIzafoyfo tql~g 4d~'dafemno InMA nopei~ nres1pcdmgd6vtevskiotsyatnniPdrtsý7ts zoosonasiwn cnoes

mirýkfý d &Pw ris1ekirtonI tetnlt. g Mbe~IVIYw Q1 eia mFsRW4Q

rtiný ~ e v wmawnyafe pDy o eeiakacdu,6bewwy ,0y~awsadtfnriolgoa~d,1h'pooe55ita deea asedo efanetsd a far fssi

t~ee~unvihfd.t iceyi maya JIt ou focitloye'amniqwina-A areivd 11a' hssfing timew~ -k y

wi 
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ME.THOD 9Oall•~CA A T-Y - . . • '. .6F I •-:: ... - M. ACý -F-) : .. . .

• .•:."i::: . .,"CA!:r0N-ExCHANGii CAP'ACITY OF' :SOILS (.••SO•D.UM: AC ETA.TE•.:•i:.: :••.. •i:i<.

1.0.n SCOPE 'AND APPL ICA--TION'

1. Met h dd 9081 i s a~ppli--ab'1e to, mos.tý soilf t.r 'Incud ing :calc-areos anidnancal careorns soils.' The method:- of' caton fxange' capac-i~ty..'ysmto
(chapman,, 19 165. p- 9 00.: see' -Paragr~aph 10.)I s hould. beemployed 'fo r d is t in c't'y

acdsoills.

R40 SUI4MA-RY OF METHOD

2.1 The soil sample is mixe d'ilh an 'excess of sodium acetate sol uti onl
re~sul t ng in an .exclai'gie of the'a dd ed sodi iumca'tions f or the' ratrix cations.
..SfbseqUentii, he sample 1-s washed ~wi'th io~propy-l alcohol' An adfmonium. acetate
:solrution is then'a'dded,-whic~h replace~s the adsorbed sodium with ammonium. The

q.:oncentr'ation of displaced sodium-i~s then' dtrn e by atb'biic Isor'ptjon,
emission spectroscopy, or an e~quivalent means.

3.0 INTERFERENCES

3.1 Interfere'nc'es can occur during analysis of the 'extrarc~t'for s~odiumO:
'content . Thoroug~hly investig~ate the cho'sen anal~ytical mnethod 'for, potential
in~terferences.- .

4.06 APPARATUS AND MATERIALS

C. entrifufee- t ub hLQnd 5to 50''Sin; £rolund-bottom. narrow necký.

ý4. 2 M -,a I'ca shaker.

4.3 Vo Iuiet ri5 fl~ask: 1IOOrL.

5.20 REAGENTS

5,1 5 od iumif a (-etate (N aDA c On. N: - 0ASsol6Ve' 13 6 g of' Na'C;H2O,3MOjin wate-r:.a00d diI uite ilt' t 1,000 mL. The pH of' thi~s sol1uti~on'should i),e -'B;2.: 'f- neededý,-
.a~dd a' Few d~rops of icet~ic *acid'or 'Na OH. solution tobring therýe~action of' t~he

5Z 'mntiniiium acetate (NH4OAc:) I N: Iiu~ ,T i o lcal'"acietic acid:'~(9.5) wth at'er ]to- a. volume o~ap~xmt~ ie. Tei ad-18na+of
con cent rate6d 'armoi hydr'oxide ('NH4OH) an-d add,, *wate~r to obtaina'vue fbot
'1.980 mL. Ch~etk ;06 PH of tb'e rdsultfing, sol:uto' : dIbr'NHOa eee,.6
ban' -a ýpH of 7,-:and dilute thbe solu t ion to a'Volume of 2 lite'- ihwtr

CD-:ROM, Revision 0
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5.3 Temropo Alcobfg1:, p9ý.

6.0 SAkPLE COLLECTION. PRESERVATION. AND.HAMNDLNG

6.1 .YAiI sai p!6S Must be collected usi.n1g 9a sampl ing plan th••t• a-ddress-es the'consliderations :discussed In Chapter Nine of tiis.manual.,

7. 0 PROCEDUR•E" .... d sp I. or 5... c ar t xu e

7. We g h 4 g of : medi um- or I ined-extured soil or 6 g .of c:o.Fe.x.urted
soi.1 .and transfe. the sample to, a. 50-ý, round-.b'tt•im., narrow-neck 'centrifugetube . (A :ini 01i has >Oo he' pa~rti-cles s0.'074 *mm, medi um Soil Ihas. >5U
-k..42 S onal wil a.J u4 car~se 5.t'li has -more# than .54O% ofr Vits paýrtclct. a2 mu;-

7_2 Add 3.3 ml" vf 1.0 A NaOAc-.ýc'Sol-ut'n., stopper tbe tube. -sh~akeit in amecha.nical sh$axer .0 fr.5, in 1 aniidc•ntfaige i.t :unvtil the.supe6ratan't, li•qivld tiý
S.3 Decalpnt:: h liqd,"and ee.at Paagp.h 7.2 ::three- mor, t.t:mhes•.•.;!

7.4 Add: `3 m.L of, 99% isopropyl alco dl'_ shppr ' tube,ý shae it in a'"Lh6 6"an fcal s.aker fo' rS n in;. and ce6n1tr•fluge It unt il the supetant: liquid- i:s.
cli edr.

. Repeatthe ,procedoure, de sc ed J in Pa. ragr a phi 7.4 :two more • ti mes..

7 ý. Adad 33 emL of ANH c solut~io. stoppe.r. the: tube, 0hake, :iAt in a*,me.hanica I Shakcr. for . i,. and centrifuge. It uuntil .:e supreatant Ii quid is
cl ear,. Decant tewa :fnrg inTo a I 00-L volumetric: flask.

7.7 Repeat tihe: proceduýre descrirbed in Paragraphl.,6 :two more times.

"7. 8: Dillute tlýe combainediwashing to the D•0O-mL marlk wrth .vmmonitum,. ce tateso uti Ut -and dete£rmie the sodi umno•centra*t:on: b atomi c absOrptIo.n. aemistsion

8.0. aI.LiI:TY CONTROL

8. 1 A 1 46.~i fty control, data Shoul 10d býe m4:ýina-ii~d anld avaiialabl for ea-syreference• •r Inspeion "

8.2 .Empiloy a m.:iý-mum of vn~e blank perf .-samplTe batch to determine ifconQamination. or aniy memory effects are occurring..

8.3 ..MaterIals:, of kn.own 'catitn-exchange capacity must be rcutie.lyan~aly~zed.. ::

CD-.ROM. Revision 0
Date SfkotembrL?96.
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9.0 METHOD OERFORMANCIE

91 Nodateprovi d*dd

6100 REFERENCES

,10.1 Thi s method• • s baved on •ChapmaKt.6 .ai.n-egehange.Capacit..
3p 93 -900. i n C'CA' oaacgOi(e). 1Methlod of. Soil Anaflysis. at2 Chemical and

Ml crab l ol.ogi caIl Proo:ertjis;, Am. soc.. Ag•on.:., Ts.n:dis , W:i sconsin (656).

CD. -R OM
9081 -" 3 .. . '• Revi!s~ion :. . 0 •" " .
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METHOD 9081"
CATION-EXCHANGE CAPACITY OF SOLS ,(SODIUM ACETATE)

71Weigh out
'sample, transfer

~tocenrifgetube.

7.2 Add NaOAc
solution; shake;j centrifuge.

,repeat,3 mo~re
timnes-

.4Add isopropyl
alcohol; :shake; 4

,centrifuge,

75 Repeat 2 more
times.

*7.6: Add N114 0Ac
s6h~it0 n7 ,s hake,-

centrifuge; ,,de~cant
wa~shing in~to flask.

7,7 Repeat proce dure'-
2 times, -

I7.8 Dilute :combiined

Acetat m oi0luti 0n.

t 8.Determirne sodium
concentration.,

cStop

. :. :: •

CD- RO to,
gosl - '4

-evision.___ Q
OaBtL

Page 36



WSRC-STI-2007-00367

APPENDIX B. RADIOISOTOPE CERTIFICATION
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APPENDIX C. Gamma Spectroscopy, ICP-AES, and pH Sample and QA
Results
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Table 12. pH calibration results.

Calibration
Trial Pre-calibration pH Slope (%) Post-calibration pH

A 7.03 98.7 7.03
B 7.03 97.8 7.03
C 7.02 975 7.03
D 7.01 97.0 7.02

(a) Calibrations were conducted at the start and end of measurements and after every 20 sample analyses.
(b) Calibration slopes <95% and >105% are deemed unacceptable. Differences in 'Pre-calibration pH"
and 'Tost-calibration piT' greater than 10% are deemed unacceptable. All calibration slopes and
differences between pre- and post-calibration pH reading were acceptable.
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Table 13. pH data.

PH PH1
Repli- pH pH pH avg

TUBE ID NUMBER cate (H20) (CaCI2) (H20)
STD 1 Subsurf Clayey Sid 1 4.37
501-a B308/SS15 1 8.94 8.15 8.97
501-b B308/SS15 2 8.99 8.17
502-a B308/SS25 1 9.09 8.15 9.10
502-b B308/SS25 2 9.1 8.15
503-a B332/SS12 1 9.26 8.32 9.27
503-b B332/SS12 2 9.28 8.29
504-a B332/SS23 1 8.93 8.16, 8.94
504-b B332/SS23 2 8.94 8.17
505-a B348/SS8 1 9.19 , 8.18 9.22
505-b B348/SS8 2 9.24 8.15
506-a B348/SS17 1 9.24 8.21 9.23
506-b B348/SS17 2 9.22 8.21
507-a B349/SS14 1 9.33 8.24 9.33
507-b B349/SS14 2 9.33 8.26
508-a B349/SS23 1 9.27 8.17. 9.27
508-b B349/SS23 2 9.26 8.18
509-a B408/SS14 1 9.07 8.17 9.06
509-b B408/SS14 2 9.05 8.14
510-a B408/SS22 1 9.14 8.16 9.14
510-b B408/SS22 2 9.13 8.16
511-a B438/SS12 1 9.11 8.15 9.12
511-b B438/SS12 2 9.12 8.15
512-a B438/SS24 1 8.63 8.01 8.63
512-b B438/SS24 2 8.63 8.04
513-a B910/SS14 1 8.71 8.16 8.91
513-b B910/SS14 2 9.1 8.18
514-a B910/SS24 1 8.59 7.93 8.58
514-b B910/SS24 2 8.57 7.96
515-a B930/SS14 1 8.9 8.05 8.91
515-b B930/SS14 2 8.91 8.05
516-a B930/SS27 1 9.22 8.25 9.24
516-b B930/SS27 2 9.26 8.28
517-a B933/SS14 1 9.31 8.2 9.32
517-b B933/SS14 2 9.33 8.2
518-a B933/SS24 1 9.22 8.25 9.23
518-b B933/SS24 2 9.24 8.26
519-a B934/SS15 1 9.21 8.19 9.24
519-b B934/SS15 2 9.26 8.22
520-a B934/SS26 1 8.91 8.29 8.92
520-b B934/SS26 2 8.93 8.3
STD 2 Subsuif. Clayey Std 1 4.28

stdev pH avg stdev
(H20) (CaC12) (CaCI2)

0.04 8.16 0.01

0.01 8.15 0.00

0.01

0.01

8.31 0.02

8.17 0.01

0.04 8.17 0.02

0.01 8.21 0.00

0.00 8.25 0.01

0.01 8.18 0.01

0.01 8.16 0.02

0.01 8.16 0.00

0.01 8.15 0.00

0.00 8.03 0.02

0.28 8.17 0.01

0.01 7.95 0.02

0.01 8.05 0.00

0.03 8.27 0.02

0.01 8.20 0.00

0.01 8.26 0.01

0.04 8.21 0.02

0.01 8.30 0.01
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Table 14. Na ICP-AES standards results (used for CEC analyses).

Calibration Before QC After QC
Sample IDs Wavelength (nm) Coefficient (ppm) (ppm)

300241021-032 Na 589.592 0.999988613 5.12 5.11
300241252-263 Na 589.592 0.999997831 5.03 4.69

300241264-274 Na 589.592 0.999995106 5.31 4.83

300240736-747 Na 589.592 0.999998566 5.18 5.13
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Table 15. Data used in the CEC calculations.

Expt Sample ID STP Soil Rep Soil Wt
No. (g)
501-A 300240736 B308/SS15 1 5.355
501-B 300240737 2 5.3235
502-A 300240738 B308/SS25 1 5.2688
502-B 300240739 2 5.2239
503-A 300240740 B332/SS12 1 5.2672
503-B 300240741 2 5.2583
504-A 300240742 B332/SS23 1 5.2825
504-B 300240743 2 5.2324
505-A 300240744 B348/SS8 1 5.3345
505-B 300240745 2 5.3184
Blank 1 300240746 No soil 1 na
Std. 1 300240747 Subsurface 1 5.2064

Clayey
506-A 300241021 B348/SS17 1 5.0072
506-B 300241022 2 5.0022
507-A 300241023 B349/SS14 1 5.0121
507-B 300241024 2 5.0084
508-A 300241025 B349/SS23 1 5.0104
508-B 300241026 2 5.0124
509-A 300241027 B408/SS14 1 5.0026
509-B 300241028 2 5.0055
510-A 300241029 B408/SS22 1 5.0108
510-B. 300241030 2 5.0128
Blank 2 300241031 No soil I na
Std. 2 300241032 Subsurface 1 5.0109

Clayey
511-A 300241252 B438/SS12 1 5.0103
511-B 300241253 .2 5.0156
512-A 300241254 B438/SS24 1 5.0297
512-B 300241255 2 5.0165
513-A 300241256 B910/SS14 1 5.0047
513-B 300241257 2 5.0242
514-A 300241258 B910/SS24 1 5.008
514-B 300241259 2 5.0027
515-A 300241260 B930/SS14 1 5.0106
515-B 300241261 2 5.0044
Blank 3 300241262 No soil I na
SU. 3 300241263 Subsurface 1 5.1006

Clayey
516-A 300241264 B930/SS27 1 5.0093
516-B 300241265 2 5.0194
517-A 300241266 B933/SS14 1 5.008
517-B 300241267 2 5.0017
518-A 300241268 B933/SS24 1 5.0041
518-B 300241269 2 5.0172
519-A 300241270 B934/SS15 1 5.0117

[Na] CEC avg CEC stdev CEC
(ppm) (meq/100 g) (meq/100g) (meq/100g)
12.8 0.82 0.75 0.095
11.1 0.68
47.5 3.69 3.36 0.466
39.2 3.04
8.48 0.47 0.38 0.137
6.12 0.28
8.87 0.50 0.63 0.182
11.9 0.76
14.6 0.97 0.84 0.177
11.5 0.72
2.75

42.2 3.30

10.4 0.76 0.82 0.093
11.9 0.89
7.24 0.48 0.64 0.219
10.8 0.79
17.4 1.36 1.14 0.319
12.2 0.91
9.78 0.70 0.73 0.032
10.3 0.75
12 0.89 0.92 0.043

12.7 0.96
1.69

78.3 6.65

29.3

18.7

15.2

6.33

13.8

16.3

87.8

140

23.8

34.9
<0.119

64.4
7.9.0

8.25
25.8
23.0
11.8
12.2
16.7

2.53
1.61
1.30
0.54
1.19
1.40
7.62
12.16
2.06
3.02

5.48

0.49
0.52
2.05
1.81
0.83
0.87
1.26

2.07

0.92

1.29

9.89

2.54

0.51

1.93

0.85

0.652

0.541

0.150

3.215

0.684

0.021

0.170

0.023

1.30 0.060
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519-B 300241271 2 5.0179 17.7 1.34
520-A 300241272 B934/SS26 1 5.0089 13.6 0.99 0.75 0.339
520-B 300241273 2 4.9949 8.07 0.51
Blank 4 300241274 No soil 1 na 12.21

Std. 4 300241275 Subsurface 1 5.0054 74.4 6.27Clayey

Page 49



WSRC-STI-2007-00367

Table 16. Gamma analyses quality assurance results.

Explanation and overview of QA results for gamma analyses: A mark in the QA results
in the "Deviation/Flags" column of "In" means the measured value needs to be
"investigated", but the instrument is within specifications of the standard. A
"Deviation/Flags" comment of "Ac" means the measured value is outside the acceptable
range and "action" is required. The "action" flag indicates that the analyses results are
unacceptable. During the 12 days of analysis, there were a total of 324 standard energies that
were measured, of which three "investigate" flag and zero "action" flags were identified.
Since the three "investigate" flags were not for the same instrument and for three back to
back days, no action was required. These results indicate that all measurement QA standards
were within specification.
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Table 17. Gamma analyses results for Co-57, Sr-85 and Cs-137.

ADP FILE/NOTEBOOK REF
Sample ID

Comment

WSRC-NB-2003-00207 PAGE 93
300241078
Date Counted
7/12/07

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.53E+03
2.65E+03
2.69E+02

Sample ID

Comment

300241079
Date Counted
7/12/07

1 Sigma
Uncertainty
1.29%
1.60%
1.84%

1 Sigma
Uncertainty
1.30%
1.60%
1.82%

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.62E+03
2.70E+03
2.82E+02

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

300241080
Date Counted
7/13/07

dpm/mL
2.58E+03
2.70E+03
3.01E+02

300241081
Date Counted
7/13/07

dpm/mL
2.15E+03
2.60E+03
1.39E+02

300241082
Date Counted
7/13/07

dpm/mL
3.14E+03
2.74E+03
1.26E+03

1 Sigma
Uncertainty
1.30%
1.60%
1.77%

I Sigma
Uncertainty
1.37%
1.61%
2.42%

1 Sigma
Uncertainty
1.28%
1.60%
1.27%

Nuclide
Co-57
Sr-85
Cs-137
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Sample ID

Comment

Nuclide
Com57
Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

300241083
Date Counted
7/13/07

dpm/mL
3.19E+03
2.72E+03
1.22E+03

300241084
Date Counted
7/13/07

dpm/mL
2.99E+03
2.72E+03
5.71E+02

300241085
Date Counted
7/14/07

dpm/mL
2.97E+03
2.73E+03
5.75E+02

300241086
Date Counted
7/14/07

1 Sigma
Uncertainty
1.29%
1.60%
1.27%

1 Sigma
Uncertainty
1.30%
1.60%
1.48%

1 Sigma
Uncertainty
1.31%
1.60%
1.46%

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

dpm/mL
2.75E+03
2.71E+03
2.3 1E+02

Nuclide
Co-57
Sr-85
Cs-137

300241087
Date Counted
7/14/07

dpm/mL
2.76E+03
2.64E+03
3.67E+02

1 Sigma
Uncertainty
1.30%
1.60%
1.95%

1 Sigma
Uncertainty
1.29%
1.60%
1.68%

Page 88



WSRC-STI-2007-00367

Sample ID

Comment

Nuclide
Co-57

'Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

300241088
Date Counted
7/14/07

dpm/mL
2.92E+03
2.76E+03
3.38E+02

300241089
Date Counted
7/14/07

dpm/mL
2.82E+03
2.62E+03
4.82E+02

300241090
Date Counted
7/15/07
1

dpm/mL
2.87E+03
2.73E+03.
5.09E+02

300241091
Date Counted
7/15/07

dpm/mL
3.21E+03
2.84E+03
7.74E+02

,300241092
Date Counted
7/15/07

dpm/mL
2.48E+03
2.58E+03
1.85E+02

1 Sigma
Uncertainty
1.29%
1.60%
1.72%

1 Sigma
Uncertainty
1.30%
1.60%
1.54%

1 Sigma
Uncertainty
1.29%
1.60%
1.53%

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

1 Sigma
Uncertainty
1.29%
1.60%
1.38%

1 Sigma
Uncertainty
1.32%
1.61%
2.15%

Nuclide
Co-57
Sr-85
Cs-137
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ADP FILE/NOTEBOOK REF
Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

WSRC-NB-2003-00207 P.
300241093
Date Counted 7/15/07
dpm/mL
2.73E+03
2.61E+03
3.63E+02

300241094
Date Counted 7/15/07
dpm/mL
2.36E+03
2.47E+03
4.75E+02

AGE 093

1 Sigma Uncertainty
1.31%
1.60%
1.67%

1 Sigma Uncertainty
1.35%
1.61%
1.54%

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

300241095
Date Counted 7/16/07
dpm/mL
2.54E+03
2.68E+03.
5.14E+02

300241096

Date Counted 7/16/07
dpm/mL
2.60E+03
2.62E+03
1 .68E+02

300241097

Date Counted 7/16/07
dpm/mL
2.88E+03
2.70E+03
2.30E+02

300241098
Date Counted 7/12/07
dpm/mL
2.53E+03
2.67E+03
2.93E+02

1 Sigma Uncertainty
1.29%
1.60%
1.51%

1 Sigma Uncertainty
1.29%
1.60%
2.29%

1 Sigma Uncertainty
1.28%
1.60%
1.95%

1 Sigma Uncertainty
1.34%
1.61%
1.89%
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Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment

300241099
Date Counted 7/12/07
dpm/mL
2.71E+03
2.74E+03
3.18E+02

300241100.
Date Counted 7/13/07
dpm/mL
3.17E+03
2.72E+03
7.12E+02

300241101
Date Counted 7/13/07
dpm/mL
3.36E+03
2.86E+03
9.70E+02

300241102
Date Counted 7/13/07
dpm/mL
2.84E+03
2.75E+03
4.60E+02

300241 103
Date Counted 7/13/07
dpm/mL
2.78E+03
2.68E+03
4.35E+02

300241104
Date Counted 7/13/07
dpm/mL
1.97E+03
2.25E+03
3.48E+01

300241105
Date Counted 7/14/07

1 Sigma Uncertainty
1.32%
1.61%
1.85%

1 Sigma Uncertainty
1.29%
1.61%
1.45%

1 Sigma Uncertainty
1.27%
1.61%
1.36%

1 Sigma Uncertainty
1.30%
1.61%
1.63%

1 Sigma Uncertainty
1.32%
1.61%
1.66%

1 Sigma Uncertainty
1.39%
1.62%
5.56%
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Nuclide
Co-57
Sr-85
Cs-137

Sample IM
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.04E+03
2.33E+03
3.52E+01

1 Sigma Uncertainty
1.35%
1.62%
5.32%

300241106
Date Counted 7/14/07
dpm/mL
2.67E+03
2.53E+03
1.80E+02

300241107
Date Counted 7/14/07
dpm/mL
2.80E+03
2.62E+03
1.84E+02

1 Sigma Uncertainty
1.31%
1.62%
2.35%

1 Sigma Uncertainty
1.31%
1.61%
2.27%

ADP FILE/NOTEBOOK
REF
Sample ED
Comment
Nuclide
Co-57
Sr-85
Cs-137

WSRC-NB-2003-00207 PAGE 94
300241108
Date Counted 7/14/07
dpm/mL
3.18E+03
2.72E+03
9.27E+02

1 Sigma Uncertainty
1.30%
1.61%
1.37%

1 Sigma Uncertainty
1.29%
1.6i%
1.34%

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment

300241109
Date Counted 7/14/07
dpm/mL
3.27E+03
2.78E+03
1.05E+03

300241110
Date Counted 7/15/07
dpm/mL
2.51E+03
2.59E+03
1.96E+02

300241111
Date Counted 7/15/07

1 Sigma Uncertainty
1.33%
1.62%
2.20%
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Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.44E+03
2.57E+03
2.19E+02

1 Sigma Uncertainty
1.33%
1.62%
2.08%

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57

300241112
Date Counted 7/15/07
dpm/mL
3.22E+03
2.76E+03
1.03E+03

300241113
Date Counted 7/15/07
dpm/mL
3.23E+03
2.78E+03
1.03E+03

300241114
Date Counted 7/15/07
dpm/mL
3.18E+03
2.75E+03
7.38E+02

300241115
Date Counted 7/16/07
dpm/mL
3.16E+03
2.70E+03
7.99E+02

300241116
Date Counted 7/16/07
dpm/mL
3.21E+03
2.75E+03
1.36E+03

300241117
Date Counted 7/16/07
dpm/mL
3.08E+03

1 Sigma Uncertainty
1.28%
1.61%
1.34%

1 Sigma Uncertainty
1.00%
1.61%
1.35%

1 Sigma Uncertainty
1.29%
1.61%
1.44%

1 Sigma Uncertainty
1.30%
1.61%
1.42%

1 Sigma Uncertainty
1.39%
1.61%
1.28%

1 Sigma Uncertainty
1.34%
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Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment.
Nuclide
Co-57
Sr-85
Cs-137

2.64E+03
1.27E+03

300241118
Date Counted 7/16/07
dpm/mL
4.07E+03
2.99E+03
4.49E+03

300241119
Date Counted 7/17/07
dpn/mL
3.86E+03
2.77E+03
4.21E+03

300241120
Date Counted 7/17/07
dpm/mL
4.09E+03
2.95E+03
4.45E+03

300241121
Date Counted 7/17/07
dpm/mL
<2.66E+00
<4.72E+00
<4.06E+00

300241122
Date Counted 7/17/07
dpm/mL
<2.63E+00
<4.63E+00
<4.07E+00

1.61%
1.30%

1 Sigma Uncertainty
1.28%
1.61%
1.14%

1 Sigma Uncertainty
1.27%
1.61%
1.14%

1 Sigma Uncertainty
1.30%
1.62%
1.15%

1 Sigma Uncertainty
MDA
MDA
MDA

1 Sigma Uncertainty
MDA
MDA
MDA
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Table 18. Gamma data for Pu, Fe, and Ni.

ADS
LIMS#

241033
241034
241035
241036
241037
241038
241039
241040
241041
241042
241043
241044
241045
241046
241047

241048
241049
241050
241051
241052
241053
241054
241055
241056
241057
241058
241059
241060
241061
241062

241063
241064
241065
241066
241067
241068
241069
241070
241071
241072
241073
241074
241075
241076
247077

Pu-238
- (DPM/ml)

8.74E+01
7.21E+01
1.46E+01

< 3.02E+01
2.74E+02
2.07E+02

< 1.58E+01
1.12E+O1
1.55E+02
1.79E+02

< 1.76E+01
2.69E+01
1.49E+02
1.68E+02
8.62E+00

< 8.65E+00
2.54E+02
2.75E+02

< 2.97E+01
< 1.61E+01
1.03E+02
1.02E+02
3.20E+01
1.82E+01
1.28E+02
3.47E+01

< 1.43E+01
< 3.02E+01
2.54E+01
1.55E+01

< 1.71E+01
2.99E+02
2.48E+02
3.OOE+02
4.03E+01
1.38E+02
'6.42E+01
3.12E+01
8.03E+01
2.99E+02
5.84E+02
1.04E+03
1.01E+03

< 7.83E+00
< 7.17E+00

1 Sigma
%Unc

15.10%
13.84%
32.86%
MDA
8.63%
7.20%
MDA

24.70%
10.33%
10.90%
MDA

21.65%
10.25%
10.88%
27.65%

MDA
7.47%
8.63%
MDA
MDA

11.70%
11.43%
29.74%
17.75%
8:99%
12.82%
MDA
MDA

23.05%
19.74%

MDA
6.81%
9.04%
9.48%
17.91%
7.96%
12.07%
13.48%
12.59%
7.21%
7.31%
6.80%
6.74%
MDA
SMDA

Fe-55
(DPM ml)

< 1.44E+01
< 5.10E+01
< 1.03E+02
< 1.46E+01
8.80E+02
5.51E+02
3.09E+01
1.98E+02

< 4.79E+01
< 1.51E+01

1.43E+02
9.50E+02
5.29E+02
2.94E+02

< 2.44E+01

< 4.18E+01
< 8.18E+00
< 5.24E+01
< 1.46E+01
< 7.89E+01
< 4.98E+01
< 7.57E+01
< 1.49E+01
< 2.57E+01
4.79E+02
8.96E+01

< 4.23E+01
< 1.57E+01
< 9.77E+01
< 3.15E+01

8.25E+02
1.36E+03

< 5.18E+01
< 1.74E+01
7.17E+02
7.27E+02

< 8.20E+00
4.41E+01
1.39E+03
1.04E+03
1.70E+03
2.10E+03
2.08E+03

< 3.72E+01
< 2.18E+01

1 Sigma
%Unc

mda
mda
mda
mda

15.00%
15.00%
21.83%
16.07%

mda
mda

29.10%
13.74%
17.74%
13.10%

mda

mda
mda
mda
mda
mda
mda
mda
mda
mda

11.25%
26.26%

mda
mda
mda
mda

10.88%
12.41%

mda
mda

16.19%
12.58%

mda
40.60%
13.17%
10.76%
13.86%
12.67%
13.60%

mda
mda

NI-59
(DPM/mi)

2. 1OE+02
2.36E+02
1.84E+02
2.22E+02
1.06E+02
3.11E+01
1.63E+02
1.58E+02
2.5 1E+02
2.56E+02
1.74E+02
5.80E+01
4.17E+01
5.19E+01
1 .74E+02

2.09E+02
2.34E+02
2.34E+02
1.89E+02
2.48E+02
2.77E+02
2.64E+02
2.05E+02
2.35E+02
6.12E+01
1.62E+02

< 1.07E+01
1.83E+02
2.39E+02
1.97E+02

9.45E+01
4.26E+01
2.49E+02
2.37E+02
1.48E+02
1.02E+02
2.3 1E+02
2.29E+02
4.04E+01
5.21E+01

< 5.44E+02
< 1.58E+02
< 7.91E+02
< 7.84E+00
< 4.97E+00

1 Sigma
%Unc
10.00%
10.00%
9.61%
7.26%
14.04%
24.16%
6.75%
7.39%

- 7.77%
7.09%
10.50%
20.21%
30.44%
15.85%
6.83%

7.26%
6.20%
7.96%
7.47%
8.78%
7.59%
8.60%
7.40%
6.54%
10.84%
8.08%
mda
7.60%
9.07%
6.79%

8.85%
22.32%
7.94%

7.27%
11.71%
9.65%
6.20%
7.24%
29.75%
12.25%
upper limit
upper limit
upper limit
mda
mda
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APPENDIX D. Data Used in Kd and CEC Calculations
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Table 19. Raw data for Co, Sr, and Cs Kd calculations.

Final aqueous Co-57 Sr-85 Cs-137 Co Kd Sr Kd Cs KdBoring/ Sample No ADS LIMS # Rep Soil (g) vol (mL) (dpm/mL) (dpnmlniL) (dpm/nL) (mL/g) (mL/g) (mUg)
B308/SS15

B308/SS25

B332/SS12

B332/SS23

B348/SS8

B348/SS 17

B349/SS14

B349/SS23

B408/SS14

B408/SS22

B438/SS12

B438/SS24

B910/SS14

B910/SS24

B930/SS14

B930/SS27

300241078 1 0.5068

300241079 2 0.5042

300241080 1 0.5041

300241081 2 0.4981

300241082

300241083

300241084

300241085

300241086

300241087

300241088

300241089

300241090

300241091

300241092

300241093

300241094

300241095

300241096

300241097

300241098

300241099

3002411'00

300241101

300241102

300241103

300241104

300241105

300241106

300241107

300241108

300241109

1 0.4976

2 0.4998

1 0.4969

2 0.5057

1 0.5017

2 0.4981

1 0.5035

2 0.5081

1 0.5019

2 0.4958

1 0.5048

2 0.4972

1 0,4978

2 0.4974

1 0.5073

2 0:4992

1 0.498

2 0.4997

0.4953

2 0.4997

1 0.5059

2 0.5011

1 0.5088

2 0.5006

1 0.5044

2 0.4995'

1 0.5053
2 0.5087

12.236

12.155

12.183

11.973

11.947

12.025

11.911

12.231

12.096

11.961

12.162

12.327

12.064

11.908

12.282

11.932

11.958

11.926

12.280

11.965

11.942

12.014

11.841

12.024

12,217

12.048

12.301

12.058

12.163

11.986_

12.178

12.300

2525.0

2617.1

2580.3

2146.0

3136.8

3188.5

2985.5

2973.0

2753.5

2757.7

2918.6

2821.8

2869.7

3210.6

2480.9

2731.2

2364.9

2544.1

2601.9

2882.2

2525.8

2709.2

3171.4

3357.6

2840.9

2777.3

1974.0

2038.9

2670.0

2804.7

3180.0

3270.0

2646.0

2704.3

2701.6

2600.0

2744.7

2724.3

2716.7

2733.7

2710.3

2644.2

2758.8

2618.5

2732.0

2837.9

2578.4

2613.2

2466.8

2676.7

2622.4

2695.4

2673.1

2744.6

2718.6

2862.9

2750.2

2684.8

2246.9

2334.0

2533.9

2619.9

2720.0

2780.0

269.3

281.7

300.7

138.8

1260.1

1217.2

570.6

575.3

231.2

366.5

338.2

482.0

509.3

774.2

184.6

363.2

474.8

514.0

167.9

230.2

293.1

318.0

712.0

969.7

460.0

434.9

34.8

35.2

180.4

184.2

927.0

1050.0

14.2 2.3 368.9

12.8 1.8 351.0

13.4 1.8 328.2

20.8 2.8 735.3

6.7

6.2

8.2

8.4

11.0

10.9

9.0

10.2

9.5

6.0

15.0

11.2

16.7

13.8

13.1

9.4

14.1

.11.5
6.3

4.7

9.9

10.6

24.9

23.2

12.1

10.3

6.3

5.4

1.4 59.5

1.6 62.6

1.6 160.2

1.5

1.7

2.4

1.3

2.6

1.5

0.6

3.1

2.7

4.3

2.0

2.6

1.8

2.1

1.4

1.6

0.3

1.3

2.0

7.1

5.9

3.5

2.6

1.6

1.1

160.1

433.1

263.2

288.9

196.4

182.8

112.0

553.5

265.6

197.7

180.5

607.7

432.3

334.6

307.4

123.3

84.7

206.0

218.3

3017.4

2971.3

561.8

547.2

89.9

76.8
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B933/SS 14 300241110

300241111
1 0.4988

2 0.506

11.986

12.214

Boring/ Sample No

B933/SS24

B9341SS15

B934/SS26

Spike no soil control

Blank no soil control

- Final aqueous

ADS LIMS # Rep Soil (g) vol (mL)

300241112 1 0.5063 12.218

300241113 2 0.5047 12.164

300241114 1 0.505 12.161

300241115 2 0.4975 11.902

300241116 1 0.5066 12.220

300241117 2 0.5021 12.173

300241118 1 10.201

300241119 2 10.198

2510.0 2590.0 196.0 14.3

2440.0 2570.0 219.0 15.5

Co-57 Sr-85 Cs-137 Co Kd
(dpm/mL) (dpmnlL) (dpm/mL) (mL/g)

3220.0 2760.0 1030.0 5.9

3230.0 2780.0 1030.0 5.8

3180.0 2750.0 738.0 6.3

3160.0 2700.0 799.0 6.4

3210.0 2750.0 1360.0 6.0

3080.0 2640.0 1270.0 7.3

4070 2990 4490

3860 2770 4210

2.9

3.1

Sr Kd
(mug)

1.3'

1.1

1.3

1.8

1.3

2.4

513.3

459.0

Cs Kd
(mL/g)

78.6

78.5

119.0

107.3

53.6

59.4

300241120 3

300241121 2

300241122 3

10.195

10.203

10.198

10.198

4090 2950 4450

<2.66E+00 <4.72E+00 <4.06E+00

<2.63E+00 <4.63E+00 <4.07E+00

4006.7 2903.3 4383.3
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Table 20. Fe, Ni, and Pu gamma analyses used in the Kd determinations.

Tube # Boring/ Sample # ADS LIMS # Rep Fe (dpm/mL) Ni(dpm/mL) Pu (dpm/mL)

501-A B308/SS15

501-B

502-A B308/SS25

502-B

503-A B332/SS12

503-B

504-A B332/SS23

300241033 1 1.44E+01

300241034 2 5.1OE+01

300241035 1 1.03E+02

300241036 2 1.46E+01

300241037 1 8.80E+02

300241038 2 5.51E+02

300241039 1 3.09E+01

2.1OE+02

2.36E+02

1.84E+02

8.74E+01

7.21E+01

1.46E+01

2.22E+02 < 3.02E+01

1.06E+02

3.11E+01

2.74E+02

2.07E+02

1.63E+02 < 1.58E+01

504-B
505-A
505-B
506-A
506-B
507-A
507-B
508-A
508-B
509-A
509-B
510-A
510-B
511-A
511-B
512-A
512-B
513-A
513-B
514-A
514-B
515-A
515-B
516-A
516-B
517-A
517-B
518-A
518-B
519-A
519-B3
520-A
520-B

521-A
521-B
521-C

522-A
522-B

B348/SS8

B348/SS17

B349/SS14

B349/SS23

B408/SS14

B408/SS22

B438/SS12

B438/SS24

B910/SS14

B910/SS24

B930/SS14

B930/SS27

B933/SS14

B933/SS24

B934/SS15

B934/SS26

Spike control

Blank control

300241040
300241041
300241042
300241043
300241044
300241045
300241046
300241047
300241048
300241049
300241050
300241051
300241052
300241053
300241054
300241055
300241056
300241057
300241058
300241059
300241060
300241061
300241062
300241063
300241064
300241065
300241066
300241067
300241068
300241069
300241070
300241071
300241072

300241073
300241074
300241075

1.98E+02
4.79E+01
1.51E+01
1.43E+02
9.50E+02
5.29E+02
2.94E+02
2.44E+01
4.18E+01
8.18E+00
5.24E+01
1.46E+01
7.89E+01
4.98E+01
7.57E+01
1.49E+01
2.57E+01
4.79E+02
8.96E+01
4.23E+01
1.57E+01
9.77E+01
3.15E+01
8.25E+02
1.36E+03
5.18E+01
1.74E+01
7.17E+02
7.27E+02
8.20E+00
4.41E+01
1.39E+03
1.04E+03

1.70E+03
2. 1 OE+03
2.08E+03

3.72E+0 1
2.18E+01

1.58E+02
2.51E+02
2.56E+02
1.74E+02
5.80E+01
4.17E+01
5.19E+01
1.74E+02
2.09E+02
2.34E+02
2.34E+02
1.89E+02
2.48E+02
2.77E+02
2.64E+02
2.05E+02
2.35E+02
6.12E+01
1.62E+02

< 1.07E+01
1.83E+02
2.39E+02
1.97E+02
9.45E+01
4.26E+01
2.49E+02
2.37E+02
1.48E+02
1.02E+02
2.31E+02
2.29E+02
4,04E+0 1
5.21E+01

5.44E+02

1.58E+02
7.91E+02

< 7.84E+00
< 4.97E+00

1.12E+01
1.55E+02
1.79E+02

< 1.76E+01
2.69E+01
1.49E+02
1.68E+02
8.62E+00

< 8.65E+00
2.54E+02
2.75E+02

< 2.97E+01
< 1.61E+01

1.03E+02
1.02E+02
3.20E+01
1.82E+01
1.28E+02
3.47E+01

< 1.43E+01
< 3.02E+01

2.54E+01
1.55E+01

< 1.71E+01
2.99E+02
2.48E+02
3.OOE+02
4.03E+01
1.38E+02
6.42E+01
3.12E+01
8.03E+01.
2.99E+02

5.84E+02
* 1.04E+03

1.01E+03

< 7.83E+00
< 7.17E+00

300241076 1
300241077 2
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Table 21. Data used in CEC calculations.

ID
501-A
501-B
502-A
502-B
503-A
503-B
504-A
504-B
505-A
505-B

Blank 1
Std. I

506-A
506-B
507-A
507-B
508-A
508-B
509-A
509-B
510-A
510-B

Blank 2
Std. 2
511-A
511-B
512-A
512-B
513-A
513-B
514-A
514-B
515-A
515-B

Blank 3
Std. 3

516-A
516-B
517-A
517-B
518-A
518-B
519-A
519-B

300240736
300240737
300240738
300240739
300240740
300240741
300240742
300240743
300240744
300240745
300240746
300240747
300241021
300241022
300241023
300241024
300241025
300241026
300241027
300241028
300241029
300241030
300241031
300241032
300241252
300241253
300241254
300241255
300241256
300241257
300241258
300241259
300241260
300241261
300241262
300241263
300241264
300241265
300241266
300241267
300241268
300241269
300241270
300241271

STP Soil Rep
B308/SS15 1

2
B308/SS25 1

2
B332/SS12 1

2
B332/SS23 1

2
B348/SS8 1

2
No soil 1

Subsurface Clayey 1
B348/SS17 1

2
B349/SS14 1

2
B349/SS23 1

2
B408/SS14 1

2
B408/SS22 1

2
No soil 1

Subsurface Clayey 1
B438/SS12 1

2
B438/SS24 1

2
B910/SS14 1

2
B910/SS24 1

2
B930/SS14 1

2
No soil 1

Subsurface Clayey 1
B930/SS27 1

2
B933/SS14 1

2
B933/SS24 1

2
B934/SS15 1

2

Soil
Wt. (g)
5.355
5.3235
5.2688
5.2239
5.2672
5.2583
5.2825
5.2324
5.3345
5.3i84

na
5.2064
5.0072
5.0022
5.0121
5.0084
5.0104
5.0124
5.0026
5.0055
5.0108
5.0128

na
5.0109
5.0103
5.0156
5.0297
5.0165
5.0047
5.0242
5.008
5.0027
5.0106
5.0044

na
5.1006
5.0093
5.0194
5.008
5.0017
5.0041
5.0172
5.0117
5.0179

[Na]
(ppm)

12.8
11.1
47.5
39.2
8.48
6.12
8.87
11.9
14.6
11.5
2.75
42.2
10.4
11.9
7.24
10.8
17.4
12.2
9.78
10.3
12

12.7
1.693
78.3
29.3
18.7
15.2
6.33
13.8
16.3
87.8
140
23.8
34.9

< 0.237
64.4
7.9
8.25
25.8
23

11.8
12.2
16.7
17.7

CEC
(meg/100g)

0.82
0.68
3.69
3.04
0.47
0.28
0.50
0.76
0.97
0.72

3.30
0.76
0.89
0.48
0.79
1.36
0.91
0.70
0.75
0.89
0.96

6.65
2.53
1.61
1.30
0.54
1.19
1.40
7.62

12.16
2.06
3.02

5.48
0.49
0.52
2.05
1.81
0.83
0.87
1.26
1.34

avg CEC stdev CEC
(meg/100g) (meg/100g)

0.749 0.095

3.365

0.376

0.632

0.841

0.822

0.636

1.138

0.726

0.925

2.072

0.921

1.295

9.889

2,539

0.509

1.928

0.850

1.300

0.466

0.137

0.182

0.177

0.093

0.219

0.319

0.032

0.043

0.652

0.541

0.150

3.215

0.684

0.021

0.170

0.023

0.060
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Soil [Na] CEC , avg CEC stdev CEC
ID STP Soil Rep Wt. (g) (ppm) (meq/100g) (meg/100g) (meg/100g)

520-A 300241272 B934/SS26 1 5.0089 13.6 0.99 0.750 0.339

520-B 300241273 2 4.9949 8.07 0.51

Blank 4 300241274 No soil 1 na 2.21
Std. 4 300241275 Subsurface Clayey 1 5.0054 74.4 6.27
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APPENDIX E. Traceability Records of Soil and Groundwater Samples
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APPENDIX F. Radiological Standard Certificate of Calibration
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4Eckert & Ziegler
Analytics

.13.0 Seaboard InsW•$ia WB,.
At1anch. 5ecrgl, 3 Tl
lel 4O4.3.a6•7

-w w.0ia1ytiCSihc:C0m

CERTIFICATE OF CALIBRATION
Standard Radionukide Source

75273 -147

Co-57 5 mL Liquid in Flamt Sealed Vial

T his Btandard radionuclide .source mas prepared gravimeti -ically
f rom a calibrlated master soluttion. The master solution was
calibrated with an ionization chamber that was calibrated by the
.ational Physical Laboratory, Tedding.ton, U.K., and. iý dizectly
traceable to natiohia standards.

Radionuiclide -purity and calibration were chec)ked wvith a.germanium
gamma spectrometer"sysytem. The nuclear decay -rate a•d .-assay date
for this source are given :below.

ANALYTIC... maintains trac•eability tip. the National Institute .of
Standards and Technology through Mea-suWements Assurance, Programs
as- des(cribed in USITRC Reg.. Guide 4..,15., Revision 1.

ISOTOPE

ACTIV'ITY ý(Bg

HALF-LIFE:

CALIBRATION DATE,:

RELATIVE EXPAndED
.UNCERTAINTY- Ck=~2)

Co - 57.
-1..:8 86 E6:

271.79 days

.une 1-4, Z007 12:0 EST

1. 716

Impuritie lsm. y-mpr i. 1%

5.220 grams 0:.IH 1Hl :solution wt~h .3:0 gg/g Co. carrlie.7'

P 0 .UMBER ACV,

.SO .URCE P IREPARED BY6

10'7G, Et~en .2

M. I:. Talskaeva, IRadiochemist

Corpprate Offics Laboory
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4 Eckert &Ziegler
Analytics

Atlanta, Georgia "3T0.8
T[el :404-35? Bb7.

far 404 v352-2837

wwWmI alytiiY .nc.co Cot

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

7527B -147

:Cs-137 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared qravimetriCal'ly
from a calibrated master solution., The master solvtion was
calibrated with an ionization, chamber that was calibra ted by the
iNational Physica.. Laboratory., Teddingron. U.K., ahd is directIy
txaceable -to national standards.

adionucli~de .purity and calibration were .checked with a germanium

gamma spectrometer system. The nuclear decay rate and assay da'te
for this source are given. below.

ANALYTICS maintains tra:ceab~ilitv to: the National institute of
Standards and Technology througlh Measurements Assurance Programs
as described i1n USLURC Reg. Guide 4.T15, Revisilon 1,

ISOTOPE.:,
ACTIVITY "( Bq) 2

HALF-1IE :DAT

CALIBPR~TXON DATE-.

Cs-137

:1.922. E6
.0 0*7 'E1 years

j~uhe 14, .2007 ý12-:00 E$T

RE-L'ATIVE' .EXP./DE D
UNCERTATY_•• {k=2). 17.

.Implurities;:, y-.•ispur~itieS ,<.I

s.:012n grams 0.0 14M I olution with 3. 'ig .t-/g .C( carrier.

P N ER:AC6O7%. Item. 7

SOURCE PREPARED BY-

0 A, APPROVED-.

M., I. Taskaeva, Radiochemist

Corpornte Office

2493 A10enIUe Tihbik% V"alencia, Clfi rnwi 91 35S 130 Seaboard "ndustrla Bld. .A.lanta Georgla.30318
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1380 S•caboard Indunitrialt Rvd.
•AflaoilaGeotgia 30318

ToI. 4o4'.52.8677

Fax,404-352.2837
wW.anlyUtslncxam

O Eckert & Ziegler
Analytics

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

75280-147

F.e6-55 5 mL Liquid in Flame Sealed Vial

T .his standard. radionuc'lide- source -was prepaxed gralvimpetricaliv
from a. calibrated' master liquid radionuclide so.ution source.
The master source. vas calibrated by liquid. scintillation

'Radionuclide purdty and calibration were 6hecked by -germaniumSamma-ray speCtrometry and liquid .scintillation ounting. The
•nu.clear decay rate, arnd assay date for this source are given

ANALYTICS maintainS. 'traceability to: the National institute of
.Standards and. Tech nology through Measurements Assuranca Programs
,as. descr .ibed in USNkC Reg. Gbiide .4.1R ReV- -ion :1

ACTIVITY t(Bq):

HALF-LIFE:

rCALIRATION DAXTAE:

PKLATIVE EXPANDED
Uf]NCERTA=NY' (kC=2):

1. 981 ES

1001:01 ays

June .14, 200.7 .1200 Est

4.. 5

:Impurities: y-impurities '<0.1*

5198grams, 0.1lM HC1 solution with 3,0 4./ Fe .carrelr

P 0 NV!4BER A'C:01,07G, Item.9

SOURCE .REPARED SY:

Mi 1. Taskaeva, Radio&hemist

Q A:APPROVED:ý

*Corpvrzte Offftv
2.97 Avenue .Tibbltt• VandJa..•aifomgi1!13 55.

13SO:Spab~rd indu.tr.4t B'vd.. AtIania. G.,rgi1133018
. ........... .
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o Eckert & Ziegler
Analytics

13B0 SgabO ad .ndu striai Bvd,

*Ti 404,35SŽ/677

Fak 4G4-352,2837
www, fnalyjlCSinC.(Om

CERTIFICATE OF CALIBRATION
Standard Radlonuclide :Source

7528!'-147

Ni--59 ID mL Liguid in Fiame Sealed Vial

:This standard .adionuclide source was prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source 2was calibrated by" liquid: scintillation

Radionuclide purity and. calibration were checked :by germanium;gamma-ray. spectrometry and limuid scintillation :counting. The.nuclear decay rate and. assay date for this source :are givenbSelow.

•NALYTICS maintains traceability to the Iqational -Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg, Guide 4.15', Revision. 1,

ACTIVITY (Eig)

MiALF-LIFE.

CAL1BRATION .ATE:

RPILATI-VE. EXPAN'DE.D
U3NCERTAINTY (442)

N! -559

3.841 E3
7. 600 :E4 yea~rs

June 14,, 2007 12:00 EST

4.5%

•ZmIjk '~is r-impurities <0.1%

s:.9ýO75 grams 0.33M:HC1 solution wth 3 jg/giL carrierlý.

'P '0 NUMBER .

.SOUIRC9 PREPAREJ

AC-,7G, Item .10.

M. 1. Taskaeva., Radiochemist

.1 .p'; p - V- - -

45

Co rpolrate; Ofcf
2.4937 Avenue~i~bbI,; VafeIlaC2aifornmia 91353 0 S In ria t lry•a $31 ea~beord hmdust'|a1 •ivd. AdnaG•[i.• 1
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gmEckert & Ziegler
:Anafytics

CERTIFICATE OF CALIBRATION-
Standard Radionuclide Source

1380 Seaboard Industrial Ilvd.
AOtinw, G.orgla 3031I
Tel 404.352-8677
FAY. 404,445.2'2837

7:5282-147,

Pu-238 5 mL Liquld in Flame Sealded. Vial

This standard radiohucJlie source was prepared gravimetrically
from a calibrated master solution. The master solution wascalibrated ýby liquid scintillati6on • cotnting and alpha
spectroscopy. The calibrat-ion was ýchecked. by liquid
scintillation cqunting after sourbe pZreparation,

ANALYTICS maintains traceability to the National Institute of
Standaxds: and. Technology through NMeasurements Assurance Programs.as described in SZRC .Reg. Guide 4.15, Revision 1.

ISOTOPE:

ACTIVITY (Bq)
•HALF-LIFE:"

CALIBRATION DATE-.

RELATIVE EXPANDED
UNCERTA'INTY (~)

Pu- 238

3.'940, E4

8,7.7 year's

June .14, 2007 2.;00 EST

lmpuriJtie sZ, :y:-impuqrities xb0.A, u-impurities -0.2%

5.47016 grams. *I~ ýMq solution.ý

P o uMBElR AC~0lQ7G, Ite~u 11

E. :PREPARED BY.

QA APPROVED:

14. I.. Taskaeva, kadiochiemist.

C2rporatt Offlce
2,*93? Aver1ue r11bftts vaeaer;c•. Cal ri~o-9a. !358 Labtoratory
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an Eckert &Ziegler
Analytics

1380 $Seabpotd Industria,:Bvd,
Atmin',.GIargia 30318
Tet 404.,352,8677
fax,404,352q837
www;inai.tcsln om

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

75276.-147

-Sr-8.5 0 nidML LiqUid in Flame Sealed Vial

This standard radionuclide source WaS prepared gravimetrically
from a calibrated mnaster soltilton. Th, e master Solution was:
calibrated with an i6nization chamber that was calibrated. by the
National Physical LaboratoryI Teddi-ng#on, U,.K-., and is directly

traceable to national standards.

Rad-i.onuclide purity and. calibration were :checked withl a germanium
gamma spectrometer system. The nuclear decay rzat. and assay date
for týhis source are given below.

AALITIOCS maintains traceability to thpe .Ntional lnsýittte of.
.Standards and, Technology through. Meaisurements•AssuranCe Prqpgrams
,as described in USNPC Reg. Guide 4 1*5, Revision 1.

ISOTOPE;

ACTIVITTY (Bq)

HALF-LIFE:

:CLTBRATION DATEt:

.EIZT.IVE EXPANDED
UNCERTAINTY (k=2),..

Sr-:SS

1 .842 E6

64-.84 days

June- 14, 20.0? 12.:00 EST

L. 7%

.10...088 grais 0 z!M. HCM solut.io: with 36 1AgY/ Sr carrier.

P 0 NUMBER, AC~0l07G, Item 1

SOARCE PREPARED BY-

mz A APPROVED:-

M. I. Taskaeva, Radiochemist

Corporate.'Office
#4n37 Averuw Tibbiuvs Vaenia ,Catl. lfa|orniia. 13S55

LaboldAt lany .

1 380 SeaboardlndustrW~ Slvd. AtIanu. GeorOI, 303 18
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APPENDIX G. M&TE Approval of Balance
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Certificate. ofCalibration.
issued by

Savannah River StandardsLAboratory..

:proenc7- 12, Voa~hs.

Cal Prac.duzez

Cal Coutim

14/A

IUs . Txuceablo Stanaard(=) unna,' (Expiration~ Dmtii..

Pn specifiostion! N/A
- Thstieate•d•t •u-ranimy (3e,2) of tb-O staxidazrL•,z snd i•ueem'sur nt process; at '•S:"is;.

SE. E . ATTACNZD :.:.:::,::•::!/ . :..•.,. i•!::. . .. , -:. . . : ::% :" :•. .-... . •: :(,: .•

T~emeeureents mae nII-IO exe obpained. at 23 t1 2. 34 an21k RH
Ellq t~j I~i C&AZT.NXTON P4TAW :rQR IW-02.OS. Mfiffm M111;N0 M ilefRUSH'..

" : ldiibzte balam".to ,80 17025 (NVLAP.•A21, OIA NIS .. .. :. )SEE XTTACH.EDFOR B'LNOCE -CALIBRATION.
• .- ' " ":, ONSITEC-ALBRATIN"

THI14 ZýSUO1EW 7P9SED CALIBRATION. MV =

Th6 aQvuigmud iencarta,.nti of dum~io~ y. eolraxzcha tes s

Ignet~e~'~ EE-In±t. Eng.: 3-[W t

NOW I hsrifcitshl w -eproduced etutinfloltute dane hte1 jrpma of~ixe SRS .Li:
Noteg,2 The a ivcid'6bndit~n of ihstida d.set;6f.sUindnrds. ori.2shlMemntequi idcsdchrii

as ex=peCted, UPAess oierwiseo pld i tile b ody.OflitecerifUBe
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SRS Method

,atibrator ID] n

- Balance lnfirrnntIon
ýLocatio 6 7A32n-,

UyniqueJ6; Numnbe~r
,.Mnutlacture''..I " atiui' .

wobtL#.. nO
Conticlence.Lavs! 3-Stdev

ten. Limit (g)" 0.0006V
1 Oaf. MaIntSO. U.00020

Wt. Set Selection: LS 140

Function Tests
po- wer J~as

"i. .." : .. i :'. Taring• ': astýý7•i.••,.+ .".
Vsuet Inspeotlon Parameters

ve Pass-

"'Cor late. Ps-

::.:.::i::...:'.i:l Positio~n s. .Reading .. l. !i

.T -'
, .I m .

: Lef 99999 ::

"''___"_"_'__ :: IMEASUREMENTS (in graf _ __

StAcinh Infomatlo RIgh Wti(s), Mid W40). Low Wt. I$Senstilvity Wt.
High Wet hts(g) 200 1:. 100: .0

200 1 9 0 . 0.. t.... .. .
-No Stacking. mg '1 -0

No stacking i9t5 i 72 5C0(O000,1' 100O0-
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ON x .B A lA N , , . , O. nto .

+ ,., , , . . . , . ,,

: " sa . """•."': ... 131 Mnn "alWarl•= M=warI ot avaI I Oa~.:lth n•~~ lnn•loa 0/21

Isb'ttwna 772AJ820220M
"~F+~'d"• .. .. a t: _ _w' ___

a .... .: •IL W

:::.. I L,, .,,,<,... .,.,+,., m allati ;..:.

Doo~

A PiD•l.IAV . .__i.____"

. K -: Vloao llrpodl~•: "": o

" 1..m:t . , '.. on+; :

AVERAGE

%: RID

• . HighiW(s.

-:: 0.011.

..- 005

mwdWg.w .. Low.,.
50PR87,211 • im, oo5 .•.0."p .. 00505.1
0.000•7: 0.0"(0111:;'

• ..,13104. " 00.00.. .
...000040 : *o.SOPO

" Ml ln0,1 WI•.... 000180m; :
.0,000 :;

0 :.040038
o I;5,00408

00033-1

• :1++ .: •ý 7,.27..=:'l:wh uoon. lr. • Rai•ml. :

Cornorionhl~lO
slla00

To 01

I O4i It .,IR w~ R,8I00 N04 040-
. :":.' .. 7 7. " p.,, .: c..1 , .. 5,3-,'

. •'•k,(' ' • ,':'~ m': " :. 1:,•l ",+''i•:ll %€ nw , :".m '•. : ,: e•

.' . +-1 . 0.5r:
.I. .. :. " .:

I c~mnull 1 0o.4 CýAt,.

Toitt Unzsflmln 58S% CL 4 K=21• Q.o.• unc ormiy,,.,, P Z+K .rco. d

*IbWOW. 0.06 0000

00 b P W ; 0.o>"047 • ...'. n . .
kit 0•.04.0w• .. ...MIn•moI W .'•,: 0...0,0o 0 .. - 0.16102.%

E
m~oan Mi. ims CEV tWun, 45,Un

l • +:.::i -; ~ ~ ~ ~ ~ ~ .. .:• .,+. .• ' .. +m . .....• • :
IIwI .wt I 07421 0.1 . 30. 0, I

I .

" : - - - ---.. • • "---. -------, -------
; 4 ".,•.7i -",I': --- " - - - - - -- -----. :: .rZ " +:.------.:

I 'T TT T,,---
•- ---------------0_ , .. _. '---T'' :" ," ' --- • "+."'' ,' "- -• ":"=
-0.0 ',.:•••••:•;''::' • : :; ,:•" "I

P.6flot 01 Bbau .9%MIl Eý;rror~ann;* &Aalow lo

Igoobiobo Livi R.IbdI. Hkah, Avlt, Bit

~Avri.oi, ISDVI,()Ito -vlrb LOWWL ~.~iJ~ddle

Plot of Cori)erfbra DeVitSons from Average

I. .-, . .. ..

. '.. '---------- -- --
Q. -- - - - - - - - - - -- -

Top bAghl I.106m . 1,01
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Certificate of Calibration
Issued by

::Savannah River Standards Laboratory
Westinghouse.SRO..u•l-f'ig T736-A

'At" SO 2•DI.

• .I W..E" #? WP-550-. ... :.,..:. .. Cal. •reed•za•:tl0bo.l-3O1.REV¢...
m r. .. . -. # C . • . . ..Xeficzipt~o::1 W5!GRT SET. l.XG-400G,

11=46, ov~r.: vR0EIMR

l~~s~4o 0/06/,20035

?x.quenavy 24 morý'hý3

MST Tra": atd-e I B."d : ed, .E...at" a ".te)
1~,C)0 -(CEO). SL- .49A (CBU)~ Sr-24OKGtqTsET -.b4/2/

Thba .utlznate4 unC*Dtaiuty (k-2) 015 tbo &S*dx a~a id a~mes -esseM6L twsz
S~E AT[TACHED DjA2A SHEE2T

The mesalurerents: mA -or- ?P-550 weeoýaie t23,4/- 2. mp odj33.% RB.-

" . .44•z .: • •o • ,;4,iIsri': "INR '.A !'ZON DkzA 7'0"" " V""'!I'-E " . ' "i . .... .. ' ' " " 'tEj•flSSG •l .....:* -:I!:t • •i•IQ~~ tIIOi:ui : i:. . - .::i: .:/: :"i:...i.:.:: :. -/ .. ::!:i):::... . .:j : " :.. .• :=•.•

ýWP!750

SEE ATTACHED .INSTRJMENT TEST REPORT ,,R MEASURESMENT:DATA
N•OTE:.CUJSTODIAN REQUESE• D TOLERA CE: :NONE"I:!:...:.i:.:, ::::.."ii.I:"".!: "::.:":" :

NOTE: :THE WEIGHT-6S.EHASM' C6LASS.2 tOLERANCES PREVIOUSLY. THE:WEIGHT SET MEETS, CLASS2-EXCEPTS, .HE 2OMGWEIGHT. .I-TMEETSL•AS. "3...

. ." , ' "::: •tEZS "ZNEW•,Or•VEN'T VASSEID. :tiLZ5EATXZON.; :AS 1Ot"W.'a AS :LKW

T32 a a : er z f th: ai dtm d by qoeaucs test !u:

SEE ATTACHM S.O.StT

metrooogi a. te I. .SXH 6Jdi N -

NOt* 1:ýl~ TucaM iiticme hill notb tis rerdd ecicptlin ~mj1 without t3ue ad' cdwrteapwlo~h RL
Not 2 Th a rcei~d ~odiio ofih s~nn~r, ~tus~adzds ormesuruirnequq=inn descrbed: merin was.ase'ý.cpocetd;,unless :othertwis no, Aninhe oyo h eii

E II I I. ... . ... .. i I Iq
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Mass CalibrationData Summar:
Savannah River*Sndas&Laboratory

Alke, SC295): '

C82fOLDANtTQLERAýNC)L REPQUEST.ý NONqE. TH WýEIGhT SET HA6S MET:ý CLASS,2 TOLRN
...Ev1OUSL-: 1T EZ W .id p SET M E. -' s So 2 ..X-. .. H.- O. G w~s G: rr. . - .CLAS S •

;: ;i;;: • .•z:.'•-i!,,•:: •: .: '.C.L,.. .;.E. X . . .: F" ': TH..Ei.i.. 20M G Wi. : .:i:: IT-: M Z . C L S 3'' .. - .. : . .,.

-r* J aluo twc~afui - u~ma w - mJ~llPWULj.iey aro-ispftda O Ii, Y). 95Lonflel . Stanw ust c ~Ed
3me 1 pieASTM.Olas 0 W-cightr CuJbratWdat NIST 5115101.

Mlmt iarmlg True Nines xp~vS~~c (mg esItW

_______,)00 2.70- mp~o
mg L 011593330 nms L011285410 m .0 270 comaio

Zu 20110420000 mj 2.00927950 x- .:0.0020 2-70 Cotuotosw
tu-g. 4.99M90330. ,mg 4.W89433570. mg: 0.0021; 2.70 :CoMmpuinon

IC g-9.990190000 mug 119S7248000 mrg': .. 0.002 .0 omanison,

20 m ___ 19.9962733.3, ME 1ý999384"6 tugy P.02 .71 daui
ma I50.00707667 ma 5.1634tg 002 160 Conwpriso

100 tg.____ 100.01 435W2 ing 1100232 u .020 6.60 fEuble Subsbiwtut
200 ~ ~ Ioo naOMN.0446 u 0.2025m 002 16.60 DoizblcS ,bttuticin

:2900, mg __ __j 20.0.004374A9 nig 200.019297,t mug 0.0020 . 16.60. DoiebltSubslibimtia
500 ng ____ 99.9703 844. - 50.0233rB 0.0020- 16,0 .DourbleSu~bSitmio'n%

3 a 1.000033040 s, IM%003040: &: 0-0026 8.0 Dul Sbttuin
2 g2.0o03400~ ~2.0003400 O 0002 8.00 DOitble Sdubsitton

2 _____ 2.000019300' g -(MO: 2.00130a .06 8, 00 DoovbleSbstituliqn
5 a 5.0000.08760 5,~t00=087W0 a p003 S00 Double Substtto

10 999988 g 9.9999807 g' 0.012::: 8.00 Double Subttltliu
20 ~19t9)97. . 999 ;.1 8.06Doble Subednafion
20 g ~19,999987 -g 19.999987ST .03 80 Doble Subatftucim
50 g49.999907 g 49.9999997 A0.06 &00 :Double SubSfltution
100 g _______ 100.002;10000.g 003 .0 Dul Sbttto

________________ _______________ _________ - i _____________00_

-?;a deof 2-
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APPENDIX H. List of Equipment Used in Study
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List of Equipment Used for South Texas Project

Instrument Room Building.
Balance B122 773A
Gamma Analyzer B022 773A
ICP-AES B054 773A

6/8/2007
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APPENDIX I. Personnel Qualification
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Approval of Personnel Qualification Working on South Texas Project are Qualified
for their Tasks.

Individuals
Daniel Kaplan
Carl Black
Dave Diprete
John Connelly
Mark Jones

Task
Project Leader, Scientist
Kd Measurement, geochemistry measurements
gamma radiation measurements
QA
ICP

I approve that the above personnel are qualified to complete their respective tasks

6/8/2007

I.
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DANIEL I. KAPLAN

Savannah River National Laboratory, Aiken, SC 29808
Phone: 803/725-2363; Fax: 803/725-4707; daniel.kaplan@sml.doe.gov

EDUCATION
Ph.D. Environmental Chemistry, University of Georgia 1993
M.S. Soil and Plant Science, University of New Hampshire 1983
B.S. Soil and Plant Science, University of New Hampshire 1977

EMPLOYMENT
1998 to Present. Research Fellow, Savannah River National Laboratory, Aiken, SC.
1993 to 1998. Senior Research Scientist, Transport Geochemistry. Pacific Northwest National

Laboratory, Richland, WA.
1985 to 1993. Laboratory Technician, Biogeochemistry, University of Georgia, Savannah River

Ecology Laboratory, Aiken, SC.
1983 to 1985 Laboratory Researcher. Molecular Biology/Genetic Engineering.

Agracetus,Corporation, Middleton, WI

RESEARCH FOCUS
* Developing geochemical models for reactive transport codes
* Geochemical processes at the water/mineral interface
* Speciation and transport of radionuclide, especially as they related to the vadose zone
* Remediation: In-situ groundwater and soil remediation and monitored natural attenuation
a Nanoparticle and colloid chemistry

SELECTED PROFESSIONAL APPOINTMENTS and AWARDS
* 8 Patents or Pending Patents related to environmental remediation, analytical chemistry, &
molecular biology
* Adjunct Professor: Washington State University and Clemson University

SELECTED PUBLICATIONS (10 of >80)
Kaplan, D. I., B. A. Powell, L. Gumapas, J. T. Coates, and R. A. FJeld.. 2006. Influence of pH on Plutonium Deosportion/Solubilization from Sediment Environ. Sci. Technol. (In press).
Kaplan, D. I., D. 1. Demirkanli, L. Gumapas, B. A. Powell, R. A. FJeld, F. J. Molz, and S. M. Serkiz. 2006. 1 1-Year FieldStudy of Pu Migration from Pu III, IV, and VI Sources. Environ. Sei. Technol. 40(2): 443-448.
Powell, B. A., Duff, M. C., Kaplan, D. I., Fjeld, RK A., Hunter, D. B., Bertsch, P. M., Eng, P., Newville, M., Rivers, M. L.,Sutton, S. R., Triay, I. R., and Vaniman, D. T. 2006. Plutonium Oxidation and Subsequent Reduction by Mn(IV) Mineralsin Yucca Mountain Tuff. Environ Sci. Technol. 40(11):3508-3514.
Kaplan, D. I., B. A. Powell, D. I. Demirkanli, R. A. Fjeld, F. J. Molz, S. M. Serkiz. 2004. Plutonium Mobility During Long-Term Transport Through an Unsaturated Subsurface Environment. Environ. Sci. Technol. 38:6016-6024.Gamerdinger, A. P., and D. I. Kaplan. 2001. Physical and Chemical Determinants of Colloid Transport and Deposition inWater-Unsaturated Sand and Yucca Mountain Tuff. Environ. Sci. Technol. 35:2497-2504.
Powell, B. A., R. A. FJeld, D. I. Kaplan, J. T. Coates, and S. M. Serkiz. 2005. Pu(V)O2+ Adsorption and Reduction bySynthetic Hematite (a-Fe2O3) and Goethite (a-FeOOH). Environ. Sci. Technol. 39:2107-2114.Gamerdinger, A. P., D. I. Kaplan, and R. J. Seine. 2001. Two-region Flow Contributes to Rate-Limited Sorption ofUranium(VI) During Transport in an Unsaturated Silt Loam. Water Resources Research 37(12), 3147-3153.Kaplan, D. I., P. M. Bertsch, and D. C. Adriano. 1995. Facilitated Transport of Metals Through an Acidified Coastal PlainAquifer. Ground Water 33:708-717.
Kaplan, D. I., P. M. Bertsch, and K. A. Orlandini. 1994. Actinide Association with Groundwater Colloids as a Function ofDistance from a Point Source. Radiochimica Acta 66/67:181-187.
Kaplan, D. I., D. B. Hunter, P. M. Bertsch, and D. C. Adriano. 1994. Application of Synchrotron X-Ray FluorescenceSpectroscopy and Energy Dispersive X-Ray to Identify Contaminant Metals on Groundwater Colloids. Environ. Se.Technol. 28:1186-1189.
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Johni. Conneilly, PZ, CM
Resume

Exoericncc and Qualifications
Work Experience
1988 to Present.Q:lDtriont and .Wesfinhouset.Washington Savannah River Compan
Prinfcipal QUality. Engincer in LhcSavannah.Rikcr Nati nal L bormtoryon the Department

f•-..nfEnergy.s :Stvannhl. RiverSite:: Responsible for pro.viding qua ity eng i ser igservices
t6 assignid: S:aannzih Ricr National Laborator (SRNL) orga•nizations..Addiional
duties include theperlbrmanctme oCfauditssurveidt lances; .and assessmentston .SNNL
orgvanizations. WrOvidedQE serices ih'cldink: rpViewinqfg and prongttkQA pas

* task technical pllan ,.procurement doument.ty nonconformance reports (NCRsjand
correctiVe actions. Review and eom mcizo-st itcewsiI eQA.Manual ndg SR -LLI Manual

-:.! revisions. la~terffcing witquality en~gineers, re•earchers and.manaaers, a~s rquired-. on

-.QAmatters. Assist in the training and qtalificition. ofiiditorS ahd 'e'id auditiors,

1:974 to 1988: Gilbert Associates, InicGilbertt Common'wealth ,Inc.
LeadCiVil Quality Enginicer atd Lead Auditf oin nucler power plants durigi2the:con..i. tstructionrtph'.asc. -Perormaed o0,,ersight :foriownVer, utilitiy.• or ntracitor's c:ivil1..'i.i

'1972-1974: Stone:& Webster-Engine•enngCUrpon.4 ion.,
Materials Testing Laboratory Supervisorover testing of civil eonstructionmkaterials onnuclear power ptagt.u.der construtin...

9:.70-172:: 7GeCneral PubliL!Utiiie.is.
QuAlity As ranice EnAgineer ind.iAUdltor. IProvided owners oversight ol' Contracoir's. an
designer's on-ýsite civil SCUiVitles.

1466-1970:, Ufed Ste Air Force

196(5: NYC` Board of katsr'Supply.

* Civil Engineer. Povide, surveying for water ttuirel P00f feetider.New~y York harbor;.

Militar
Unie StteAr Vorc, Civil Endinecering Officrz 4. years activq duty (incl uding.
Vieinam sermite) ý- 16 years.AirNafional Guard inwcobiat engineering sqL qron•i.
Retired TC,

"'' Education: - ' :. .i:.. .! .:

.. B•achelor of'Civil ngineering. Mnatat cotle~ge. 1,966
: GraduTte prograinfor Master.o'Seienc. in Enngi eering Managemnyt. University.

'of Alabunia HunitsViflclenot copleted.

ASME Codes & Standards
* Partihipant in ASMEIASTM N I utlearc QA.ISandaids de&velopmeni%:sincc 1971. .

." " ,ernbd & Secretary of.workinag gro~ups if 4da~r tii anr:•adards.'

-4: VicehiraSconQApplicarios '. . .
;NMemberASE -NQA:.MNain1_, iu~ . -
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Training History

LsNae DPEEFirst Name. _ User ID L569g Code [ 0ýo ji F org F

ICFou rse.. . .fi.......l....---l om ltoCourse Title e Revision a Saus o eo

0 0 TH ANNUAL CONF ON MO ER T Offsite COMPLETED O Dnulllf~~o ACTIVATION 
___________

v1oo0000 CNF ANAL. CHEM fOs _________ .

BIOASSAYANALYTICAL & RADIOCHEMISTRY iCenulO

146TH ANNUAL CONF BIOASSAY,ENVIRON, &null.L° eJ -c______ °___"_" _ .I
voooooo ... CS.220T!NA!TIONAL MEETING site.. . .l .PLETED jLIn"ul

... ...... ... .... .. J ....... ... ......... .. 1......... ..... .. ...~jiooooo 49TH ANNUAL RADIOBIOASSAY & RADIOCHEMICAL OfieCMLTD nl

147TH ANNUAL CONFV100000 Ofsite• CMPLEE null1 IOASSAYANALYTICAL,&ENVIROMENTAL 0 nul
130F I- FO ý

V V1000000 jl44TH ANNUAL BIOASSAY, ANALYTICAL & ENV. Offsite_ = [COMPLETED ull_HEMCONF. 
_

w[vioooo..... AMERICAN CHEMICAL SOCIETY NATIONAL "ffnrte COMPLETED null
........... . . . ... ..... ...- ' .... .. ..... . ........ . . ... .... •..... F . . . . . ..... . ......... . .... I ....... .. .................... ..........

'[100 00 [UCER HMITY N TESAVA .NNAH RIVER

._. Is r _ . . ...... .. ... . .... . _.TWELTH SMP N SEARATON CIENE & ECHOffslte nl

I....... FME""ODS AD APPLICATIONS OF 000I0 ..0. null
S lDIAN LYTCAL CHEM COMPLETED InullF ~ UCLARHMSRADHSVNH RIE ofAst

..~~~~~ ~ ~ ~ ~ ~ .____________________ .____... .____.....____........._ .... .... .......

I

v Ioooooo [CHEMISTR AL.T iCAL L.I ]I C

'TMME1305__jELECTRICAL HAZARDS AWARENESS BRIEFING !ISPl_ 0_t C OMPLETED iul-2007
LSGEN058 [L7.7, 1.06 & 1 07 PROCEDURE CHANGES 5BR I[COMPLETED 0f7-Jun-2007

rMG7TAV jI TRITIATED WATER ANALYSIS AND SOLIDIFICATION R 0 5 COMPLETED 6-m-ay-2007
SAFE PRACTICE ON OR NEAR ELECTRICAL -2007I!DYIE3050 SC _ 4 C L

I HEALTH PHYSICS ASPECTS OF HOMELAND BS .. ....FHSRI soj o 00 COMPLETED
LBE30.. 'ISRNL 3013 PROJECT BERYLLIUM & MED CAL

SL ISUREL ANCE3uB 00 FCOMPLETED 08-Mar-2007SURVEILLANCEF 
__F_ _

TRADIATION INSTRUMENTATION AND MONITORINGCOMPETED 07-Mar-2007~~~fTRWG5203~ ~ ~ ~~~~~..... STUETT..NDMNTRN.~T l2_____________

!/•w204 MNIORNBETA-GAMMA INSTRUMENTATION AND [ .,- t•0 CMLTD t[7Mr20T R G 5 0 .. ... ... . . .. .. ...... .. ... ... ... . . ...... . .. . ... . . . ... . -r ... . . .- 0.-. ,7.

TRWG5205.= ALPHA CONTAMINATION INSTRUMENTATION AND CO PLTE 07.... .... 2... .... . .............. ........I . .... ...... ...................... .... - ... .......... ... . .......... .. ..... ................ ..... ..... .. .. ..... . . . ..... . ..... .. .. ............. ................... .... ............- -......... ..... .
LSGEN04L NUCLEAR MATERIAL CUSTODIDELTA TRAINING F!6 j[COMPLETED ![4aar-2007
L....... IIACCOUNTABLE MATERIAL HANDLER DELTA 100.......... .. ... TRA.. .... . ..................................................... - ... .....__ ___co M PLETED ___0 _-M ar-2007

RLSGEN05O !INUCLEAR CRITICALITY SAFETY DELTA TRAINING I1 . J.II!'~T Dio4-lMar-2007!ES.G.E.,N.0S0~~..... ...... II . L ARC m A !.yS F • .E E • !J G ,.I.. .........o. ..... ......... ... .. ............LETE ......... ....... 0 .. Ma--2007..............
I ........ 1BLOODBORNE PATHOGEN ALTERNATE YEAR C

-BRIEFING SP 2 1 COMPLETED 1F28-Feb2007

I-SLST003 iLLAB STANDARD TRAINING REFRESHER FOR 2007 P I-Fe-2007 J
iLLSCT0046 fRESPONSE TO ABNORMAL EVENTS _R 0 i COMPALETED R j14.Feb.2007

lfgq152951 S A CCOUNTABLE MATERIAL HANDLER r4. 1[OPETD -3Feb.2007
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LSADS054IOPERATE B003 WATER FILTRATION SYSTEM EXP .. CO TED PiT23-Jan-2007
'ij qF TL 7_ P ANN 07(A ) FL 1JRApE .3.J.... F7

_I BR COMPLETED 18-JanANN.2007
LSGENO34 SRNL R&D BRIEF ON WORK PLANNING & CONTROL

LFOR EMPL ,.
..SGEN.37. ICONTROLLING FLAM. GASES & LIQ. IN RAD. BR 00 c....

....... GLOVEBOXES M .•PL ED .- Jan-

,F_______fWSRC.LEADERS .FORUM.._.. CR .[.MLEE [15.......N...... ... 20...06

[LSGEN031 'IVESSEL PROCUREMENT F 7S ;I00 ICOMPLETED [6-Oct-2006

fLSADS052 IHANDLE TREATABILITY SAMPLES ' PF7I01 • COMPLETED 119-Sep-2006
RTMEE6400 ICINOREDIT LHANGES TO 18Q-2 iiBR 00 COMPLETED J13-Sep-2006

LSEN02 I& RMT FRWORKING W/CLASS 1 00 CMLTD 7Jl20

9QHRG04o_0 . RADIOLOGICAL WORKER 2 SELF-STUDY i. liP -- 7 [COMPLETED E130-Jun 2 0-06

TMMEI300 ELECTRICAL HAZARD AWARENESS -BR 0COPED 3-Jn06

FTMME1300 ~ LHZR WRNS-LCRCA R 0 OPEE 0Jn20ELECTRICAL HAZARD AWARENESS-NLECTRICAL IO il.

TMME1301 R 1WORKERS B COMPLETED U3u-Jun-2006...................... L? . ........ ......... ...... .... .... ........ .... ........................ ..... ..... ........ I........ ...... ............ .. .... ... . .............................. . . . .......... .J .. ....... ....... ...... • . ......... .... ... .......... ..... .... .......... .. . ............... . .... . . ..
7MM 130 ELECTRICAL HAZARD AWARENESS-NON- [R 11 [OPEE [8Jn20I [ELECTRICAL WORKERS ________......____

~1LSGEN025_ILREATABILITA STUDY AWARENESS TRAINING 0R 0_ coMPLETED .208-Jun-2006

TISAFE PRACTICE ON OR NEAR ELECTRICAL I COMPLETED 8-Apr-2006

rMEE3050 
ICONDUCTORS

.LSA.D JHANDL. TREATABITY SAMPLES .... . jLFýý_ .° J.iCOPLETE .,I1 .-Mar-2006

ITMEE6200_LGENERALREVISION BRIEFING PAC BR o .. c.MP.LT.D ... Mar2.006

. .To0O . ....... I ..... .................. .... OM.....EP TR . .. I1.91 Ma r-2006

iTREG0O013 j.BLOODBORNE PATHOGENS/FIRST AITICPR 01 •LCOMPLETED l o01 ar2006

LSLST0"3 ,ILABORATORY STANDARD REFRESHER TRNG. SP i3 ICOMPLETED 24Feb-2006
S1(2006) - -

[ TRGCAT06 JCONSOLIDATED ANNUAL TRAINING 2006 (CAT) j•P7o0 IICOMPLETED 20-Jan-2006
LSGEN024 JR&D ARW RADCON PRACTICES REFRESHER (2005) flRt00 IOMETEt -N-2oo5
LSGEN016 FpRESSURE PROTECTION PRACTICES P ý 00 COMPLETEJD L27.Sep.200

ISOURCE CONTROL CUSTODIAN PROCEDURE SP 00 COMPLETED i 21-Sep-2005
____ ___ ___ ___ ___ _ LOMPLE7

Fo-cscooo, F -c
ILSGENO] IR&D PROCEDURE COMPLIANCE .B _R 10M0 PO TED ý101-Sep-2005

SSPO.E002_.IASSIGN COMPETENT PERSON (ACP) BRIEFING IP _._]o- JjCOMPLETED ]l01-Aug-2005
11Týý IRADATIO INSTRUMENTATION & MONITORING PA ..... .............iRA ..T.... N..T........... .. MO ..R ................... ............................................... M.....T.... ...... 26"M..'_.. ..

ETA-GAMMA CONTAMINATION INSTRUMENTATION COMPLETED !
TRWG5204_![& MONITOI P 01 jL 26-May-2005

TRG25ýALPHA CONTAMINATION INSTRUMENTATION & •1 } I
TRWINSTRUMENTATION•J•.! & PA i 01 COMPLETED 26-May-2005

.............. ........ ' .v F . ' " '• .... ....... ............................................. ...... ..... . .. . .. .... .. ...... .... . .. . ....... ..-.- J . ......... ... . .
TMEE SAFE PRACTICE ON OR NEAR ELECTRICA L

MEE0300 ONDUCTORS CR 05 COMPLETED 1120-Apr.2005

.....................~~~~~~~~.... .[ .. ........ . .... . . ...... . .. ... . . . ... ... ..... ... ... ....T•-I3PY0..... IELECT.RICAL SYSTEM.S.SAFETY [................IC-_....i..... IICOMPLETED ..... 2-.•Apr-.200 ....

.l•S•ST00 II..... I EST •NO I. DD RERE ES.HE R FOR 2005 ......... . .. [~IS• ..... 0 2 ............ J[C€o MPLE•= T ED .... 2l4-M.r-2oo0 . ....

...ST.GN . IHANFORD TREATABILITY STUDY - MATERIAL 3
i. uu I HANDING MO I 0i3 COMPLETED IlMrU

LI, 6.24 CHANGES: TRU RADIOACTIVE WASTE I
lLSWEMOO2 ROEDR FBR 71 00 COPLETED '101-Mar-2005

SG1529501 iSRNL NUCLEAR MATERIAL CUSTODIAN ffSP 105 iC L J
SG152951 _|SRNL ACCOUNTABLE MATERIAL HANDLER J. ....0 .ICOMPLETED .122-Feb2005ISG1_52952 :IS RNL _NUCLEAR. C RITICAL.ITY SA.F.ETYTRIN I NG j.jos i0 jCOMPLETED 1122-Feb.2005

SWT0 RPP TREATABILITY STUDY AND RESIDUE CR 3eb-2005
i MANAGEMENT OVER C
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TRGCAT50 1iCONSOI DATED ANNUAL TRAINING IZ II 00 . LCOMPLETED 'j2-.Jan.o-0s

o oQRIS5008 CLsAFETY Bs°OsERVER o o,+ 1oo DO lCOMPLETED ýI19.Jan°2005

JTRGCA04. ICONSOLIDATED.ANNUALTRINING- [j o2 . coMPLETD . 09.Nov-2004

ý1.3oo LLSER SAT FoR CLASS III & IV FCR .-COMPL " .27-oct-2004

jLSADS037 IANALYZE SAMPLE (ALPHA SPECTROSCOPY) jO 1100 jlRATD 16-Sep-2004
[L - lANALYZE SAMPLE (GAS FLOW PROPORTIONAL OJ 00 IGRANTED

LSADS038 COUNTER) !JF.GCEPTION -

j•. •00 [EXEPIO IGRANTED if16"Sp20

oT0205 PLREPARE SAMPLE FOR LIQUID SCINTILLATION Mo EXCEPTo 1ONoe-0

[0057 [PREP.ARE SAMPLE FOR TRITIUM ANALYSIS M 0o GATD f1.e.2

020053 ANAL~YZE SAMPLE (GAMMA SPECTROSCOPY) j1o= +oo EXcEToN 16-Se.2004

STO2006-5 PREPARE ALPHA PLANCHET GRANTED -2004Fo=s _ l+••,,c oocEPToN° = ,+ o
IGATED I~20

T020066 ANALYZE SAMPLE (LIQUID SCINTILLATION) jOM 00 EXCETION 1_ 20-04--J . . . .. . ... ..A_ . [c 1. I ..

ST020067 jANALYZE SAMPLE NEUTRON ACTIVATION 1 l^ i 00 1GRANTED [ ........ANALYSIS METHOD . . ......................... _.................... EXCEPT

"PERFORM EXTRACTION 01 GRANTED5T2o6 SOL==.vENTISoLVENT OM EXcEPTION ,ep-2004

LSGEN007 65 SRTC JHA TRAINING E _j00 JICOMPLETED 4-Aug-2004
fQHRG0400 IRADIOLOGICAL WORKER II SELF-STUDY [SFP Ft6 ,ICOMPLETED - F4-Jun-2004

" .. PA. .. ........... 0 -
ITRf 503 . RApIATIN INSTRUMENTATION & MONITORING, F 711F . .... M..E.. 01.Ar21 00

iTRWG5204 .&JBETA-GAMMA CONTAMINATION INSTRUMENTATION _OMPLETED pr-2004

TRWG505 PONT T I N COMPLETED 01-Apr-2004

LSGEOO6 sRTc ARW PRACTICE REFRESHER AND 70 COPED 3-Mr04
LE N IPROFICIENCY Rq •! 00

JABSTANDARD REFRESHER TRAINING ____ 12 __0 j -. lo ... ....... ... IJCOMPLETED I2-Mar.2004
oNEGATIVE PRESSURE RESPIRATOR RETRAINING .. . COMPL ETED 2 -Feb.2004
.RRIO 11HALLENGE __OMLTE__-e-20

TRPG4001 'IGENERAL RESPIRATORY RETRAINING ISP l--Jl• HCOMPLETED IL27-Feb.2004

IILSMTD SUMMARY~ OF CHANGES TO SRTC DRAIN SYSTEM S o ICMPEE 127Jn04

DOE/RW-0333P QUALITY ASSURANCE
STGN0022 REQUIREMENTS DOCUME 02 COMPLETED Jian2004

'T~cT3.CNSUATDANNUAL TRAINING SPý- OPLTD 25 -N 10.... ...... ... ... .. + , ,+ ,, ~ +c ,w = , c .s ........ .. +•o,,,= = = .o ........ .. -....
LSGNOO L, 2.32 RADIOLOGICAL WORK PRACTICES . OMPLEE 28-Oct.2003

OVERVIEW CR 0 uu

LSBMDV02 SRTC HUMAN PERFORMANCE - UNDERSTANDING ICR il0o iCOMPLETED 1 0-Sep.2003SIK I+P

SL ST003 JILAB STANDARD REFRESHER FOR 2003 (TOXICS) '-1sl 10o fRCOMPLETED 2+-Jun-2003
S• OL !pHEFN _LUTOS [..... .. .. Ims_... 00_ .... CO~MPLETED__ j2-J~un.2oo0___

- --.-.-- --- --- --- --- . .-.-- ------ _ __

LTRWG5203 jRADIATION INSTRUMENTATION & MONITORING P COMPLETED 31-Mar-2003
+ BETA-GAMMA CONTAMINATION INSTRUMENTATION
IRWG5204 & MONITOI PA.00.CMPLETE 31-Mar_2003

.... ALPHA CONTAMINATION INSTRUMENTATION &
...... .. . IMONITORING I jI U jI r I

SE04 FIRE SUPRESSION TRAINING FOR GLOV BOXMLEE 3.ý:20•SENO so0 ,o,,+'=uSERS °"'""'°°-°= -R__Jis 00o C[oMPLETED'= o03-ar-2003
S1529_5+0 .S RTC NU.CLEAR MATER ,IAL USTODAN .[. [.4 COMPLETED i2'8-Feb-2003

G152951 IISRTC ACCOUNTABLE MATERIAL HANDLER sP ' 04 IICOMPLETED i27-Feb-2003
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SG1 529__52 SRTC NUCLEAR CRITICALITY SAFETY TRAINING [ P o4 COMPLETED 27-Feb-2003
ST....... 4DOE/RW-0333P QUALITY ASSURANCE sp 01 c

S REQUIREMENTS DOCUMEOMPLETED 18-Feb-2003

I QRR IOO0 [ L NEGATIVE PRESSURE RESPIRATOR CR -05OMLTD ;13.Feb-2003
RINITIAL NEGATIVE PRESSURE RESPIRATOR J 0 IM1e

QRRP1000 TRAINING - J 02 COMPLETED 13-Feb-2003

JTRPG4000 GENERAL RESPIRATORY PROTECTION~ .R .... ..2 OMPE 1-Feb-2003

SE010402 :lSRTC WASTE GENERATOR-CBT [•Z01 IICOMPLETED 1121-Nov-2002
[TRGCAT02 ICONSOLIDATED ANNUAL TRAINING (CAT) [ P[00 JLcOMPLETED j[01-Nov-2002

SL ,MAE.A1-AB STANDARD REFRESHER 2002-HIGHLY TOXIC 0 COMPLETED 28-Jun2002

QHRG0400_- --IRAOLOGICAL WORKER 11 SELF STUDY TRAINING f•_09 _ICOMPLETED .. 8.Jun-2002

-HRGTD001 SRTC DRAINS TRAININGsP......-.. JICOMPLETED fl23-Apr-2002;jHRO40 RDILOICLWORKER 11 SELF-STUDY SE
TISDOL iSý -~NTRINING. [....... SPI3A:-02-

[TRWG52O3 FRADIATION ISTRUMENTATION & MONITORING I!10 [CMETD 0-Apr.200

I-'

....- BETA-GAMMA CONTAMINATION INSTRUMENTATION COMPLETED [01..Ap.2002TRWG•=o, iMONITOI 1- l, •,,L., /lr=u

.. . . . j.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ! . . . . .. . . .. . . . . . . . . . . . . . . . . . .

iTRWG5205 ALPHA CONTAMINATION INSTRUMENTATION & A 0 ICOMPLETED __0_pr'2002
IT MONITORING I __ _ 01Ap.20

STGN0003 ISRTC LAB STANDARD ANNUAL REFRESHER Il--. I_- 'COMPLETED, [7 ... ............ .... ... --.. ... ...I ~......................... ........................ ... ... ......................................... I........................ .......................

SIBEHAVIOR BASED SAFETY TEAM SAFETY i
RISS007 1BWORKSHOV (MOR 3) CR 1.00 , lCOMPLETED .14-Mar.2002

003 OJT EVALUATOR CR 03 GRANTED 06-Mar-2002

SýE010401 ILSRTC TECHNICAL AREA TRU WASTE HANDLER 01_ [coMPLETED 15-Feb.2002

ifTRGCAT01 .ICONSOLIDATED ANNUAL TRAINING _s [ o 00 COMPLETED 112zoct-2001
REFRESHER AINING .

SL090606 Z SRTC.TNX/AL RCRA SATELLITE AREAS !FR ]06 jF COMP LETEDjjlS-Jul-2001

.STGN0022 RSQUALIAsSURANCEREQUIRED
* EDING jR ,0 OMLTD 15My20

fFFRWG5ý203 - [RADIATION INSTRUMENTATION & MONITORING.__ IPA CMLTD {8Mr20[.•W .?_• _L!I• . ... ..T ............E- - T...... ... _ O _T • ....... .• ..... _. ....... .. ....... ...... ..M .._.... ._.... ..... - - :M.r. 00 .......
ITwoCNTAMINATION INSTRUMENTATION COMPLETEcD _ 2-_ar.20

I!G50 ALPHA CONTAMINATION INSTRUMENTATION & PA 00 COMPLETED1TRWG2O5 MONITORING-2-Mr01

TSRTC LAB STANDARD ANNUAL REFRESHER SC 00 COMPLETED 21.Mar.2001
IITRAINING (U) . , "

SRTC NUCLEAR MATERIAL CUSTODIAN INITIAL BR
__________________________ 

0  jCMLETED !06-Feb.2001

.-.G.52951 JSRTC ACCOUNTABLE MATERIAL HANDLER INITIAL B
z BRIEFING 6-Feb-200_

s,1292 •!REF'sRTC NUCLEAR CRITICALITY SAFETY TRNG INITIAL BR 03 .. COMPLETED j 06-Feb.2001

SREQUIRED READING -- Ioo ... {C- 5-1-Jan.2o01

S TGN0037 iISRTC CONSTANT AIR MONITORING (CAM) SYSTEM iWE oCOMPLETED E19-Dec-2000
1IS01902 sRT WATEGENERATOR Fv. 00- COPE.D .B-.Nov.200•.s..P .•0• 0.• ............ ils.- -----------------N -........ ............. ... ....... ....... ............. I ....... I.°............. I . M • LETE•. ..io _". • P o ....

FsEo1_417 ILl MANUAL 2.17/6.03 OVERVIEW 0BR 0!o .ICOMPLETED 1i19-Oct-2000
TR -7qIW l jCOMPLETED [LB.Oct-2000

WOKEI1 SELF.STUDY TRAINING ~I7CML
qHG RADIOLOGICAL WORKER II SELF-STUDY SE -1 " [COMPLETED 131-JuI"2000

HRDGV001IAPRIL 2000 DIVERSITY STAND-DOWN iBS 00 [COMPLE"ED J[19-Apr-2000

ISTGN0031I i7.,PROCEDURE 107, INTERIM REV. 5(U) 00 COMPLETED l21-Oct.19..
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LTREGCAT9 .CONSOLIDATED ANNUAL TRAINING (CAT) I 0 [CMPLETED 114-Oct-1999

STNOSRTC NUCLEAR CRITICALITY SAFETY ANBSA 00 COMPLETED 28-Sp-I999REFRESHER c _ _SG0O 1 ~LREFRESHER BS 0 COMPLETED 28-$ep-1999
ASRTC ACCOUNTABLE MATERIAL HANDLER 1 1 00__OMLEE_2-Sp-99

TFSRTC NUCLEAR MATERIAL CUSTODIAN ANNUAL I a o^ CLETE.2..p.99STGN0009 u uvr=u

!
1
REFRESHER 28-;ep-1

iSTGNOOO3 i.SRTC LAB STANDARD ANNUAL REFRESHER SC 00 COMPLETED
STONOOO3 TRAINING(U) 01-Iep-1999

QSCLI600 I SITEWIDE SECURITY STANDDOWN VC 10 ; COMPLTED i03.Aug 1999
LWITDE SECURITY STANDDOWN •1S 01 COMPLETED I103-Aug-1999

if 3RC, JSOURCE CONTROL CUSTODIAN TRAINING [!CR o2 _JCOMPLETED I-:ju-1999
ISTGN0016 iINFL" I-WPT-003 0 ----.R 10 ICOMPLETED 128-Jun.1999

rRWG8000 i F-CANYON OPERATOR INTAKE -V j_00 ED L24-Jun.1999
!..TS023 ............ J•o CNTINUING TRAINING [E_--_____________PET. ..

TE ISAFE PRACTCES ON OR NEAR ELECTRICALME iCONDUCTORS CR 101 COMPLETED I 15-Apr-.999IL .. . J[ . . . . . II . . . . . .. ._ _ _ 1... ... .. . .

ýJTICTS023 JOJT CONTINUING TRAINING _11C MPTION B fl`14-Ap.... ............... ........... .. r-1 919... ........

T.wg .2 o.......... AJ .W - ,£ESELE.STUDY ..................... . ..... __......... • .. .... C OM.•'LETEO_ ......... !." r4 99 .__FTRWG5220 IARWT CORE SELF STUDY __ o !COMPLETED i110-Mr-I 9
~ITRWG53LŽRD COESLFTD 1~ cOMLTD-0Mr19

IG o ECN01OFSPEC"LNUCLA MATERIAL M I"SSED!, 00 ICOMPLETED I1,-Feb-1999STRECIPT ANLMSD

I ....... JOB HAZARDS ANALYSIS: HANDLING LEAD BRICKS R - 00 .I ... ..
I S T A N D O T H [R S . . . . . ..lr ' ' II

SYSTEMATIC INDUSTRIAL OPERATIONS SEMINAR 0COMPLETED I .5Dec-1998.ST uE0-,S CR 00 1 ..I~~~~~~ ..... .............. !. .. ............ ....... ......... .... I.. .. .......... .. ..... . ........ ...... ......... . ........ J ...... ..... . .... ..........I ...................... ............... ..... ..... .. . .. ......

I ADVANCED RADIOLOGICAL WORKER TRAINING GRANTED
!IIco ., I IW OREXCEPTION I,-e -

ANNUAL TRAINING (CAT) 0F1

-sToNoo o c•.ooEu'DI"TCG MATERIAL CUSTODIAN REQUIRED i l10 1ICoo.L.T j4ov.8

STGN0016 iJBNFL - I-WPT-003 R Loo I1CMPLETED 126-Oct.1998

. 5 LOW LEVEL WASTE HANDLING & MINIMIZATION i TTeS~lSZSO1! IFOR WAST .ilCR 101 {TESTOUT.i2-~~e

N SRTC NUCLEAR CRITICALITY SAFETY ANNUAL COMPLET 23-Sepi
..- - - -.REFRESHER .... 0. .P T .. 23..e-1998

ýST-GN000-8 !jSRTC ACCOUNTABLE MATERIAL HANDLER FS OMPET1 .......... .. ...
ANULREFRESHE ' i 0 D u2"3u'•/u •-sep-l 998.............. .... ..... l.......... .. ... ............ . .... .. .. ......... . . ........ ... .... ... ... • C ... .. ..1 .. .. . .. .F.......... .. . .. .. . . ......... ...... ... . .....

__________________________________________________I IICOMPLETI~ RTC ACCOUNTABLE MATERIAL HANDLER ED 23-Sep-1998
STGNOOO9 I SRTC NUCLEAR MATERiAL CUSTODIAN ANNUAL 00 COMPLETED

SPECIFIC TRAINING FOR;SADSOII ~ CON HANDLING lBS Ioo IjCOMPLETED tIOl.Sep-1998
IREFRESHER _____ jSE 23-Sep.1998

jTMEE2800 JELECTRICAL SYSTEMS SAFETY E "S I LOMPLETED 1107-Aug-1998
G ISRTC LAB STANDARD ANNUAL REFRESHER S. 00 COMPLETED 31-Jul-I998

STGN00034JTRAINING (U)

IQIRO4?O IRADIOLOGICAL WORKER II SELFSTUDY .. P. 06 . COMPLETED [14-Jul-1998

[IQH9400 I!DDOLOqCALWORKERIISELF-STUDY iS C108 cOMPLETEDII[4-uI-1
TRWG520--0-- __]ICORE'IADVANCED RADIOLOGICAL WORKER TRAINING PA 00 COMPLETED A08-Ju-1998

ý[RG50 CORE OMLETE

HRP! 0__3_._.IT RK, THE KEY TO VALUING DIVERSITY ... 10o ICOMPLETED [27-M.y-1,98

ls 9N.OOO&_ISRTC ADVANCED RAD WORKER HANDOUT LBS 10. IFCOMPL--ETED .- My-.9 ..
STICT.S.2.3__OJT TRAINER/EVALUATOR CONTINUING TRAININGI. 00" . . ICOPLETED_ 15-Ap-198.

[i S 4 ;ISRTC TECHNICAL AREA TRU WASTE HANDLER ,, j,. 0 EOMLETED F[24"Feb-1998
SRTC TECHNICAL E FACIIT A

SGITRAINING ARE ---- CESS 0 CML ED 04Nv19
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TRW970 R t RFESHER 1997, VOL. 2 '[S IIIt[MP ETED f4Nv19 FRLONSODATED ANNUAL TRAINING IF00I ___ItCOMPLETED 14-Oct-1997
SG152950 i SRTC NUCLEAR MATERIAL CUSTODIAN INITIAL CR 00 icOMPLETED '11-Sep-1997

JBRIEFING r 0 "

SG15012952 ISRTC NUCLEAR CRITICALITY SAFETY TR[INING_ _• ""ICMPLETED 11-Sep.1997
C8S_ 5295 WSRC GENERAL CRITICALITY 7IR__ ZZ Z CO MPLETED i -Sep-1 _

LSG152951 iSRTC NUCLEAR MATERIAL HANDLER [,CR . iCOMPLETED !04-Sep-1997.

1I92RCTS1L jOLOVE CHANGEOUT -- If -- WD ICOMPLETED 23-Apr.1997
TRWG500 FADVANCED RADIOLOGICAL WORIKERIIG iCMPEE 9Mr19. CoRE .L J______

VAWGS00 f +E RADIOLOGICAL WORKE TRAINING CR i l'. ,EE:li 12-DeOOP-1

IADVANCED RAD WORKER TRAINING CORE PRE- (I jIITRWG521O TEST -CE 00 j COMPLETED 07-Nov-1998
ANNUA TRA0 UATY ASSURANNA INING 'IO IRC

Ofst -s.IlCO.MP.LETED j3-Oct-1996
1LV2~9~9JIQUALI IN RADIOCHEMISTRY Iffitei [CMPLTED 23-Oct.1998

ilQRCID20B jlSOURCE CONTROL __C___R___I_____COMPLETED tI29-Aug-1996
GAMMA-RAY SPECTROSCOPY FOR NUCLEAR eCOMPLETED 8-A.1996-MATR'LS ACCTNG o----9-

iIHRG0400 IRADIOLOGICAL WORKER II SELF STUDY IJP I02 COMPLETED 522-Ju-1 996
HR040 RW SELF STUDY - LEVEL II ' SE 104 COMPL •u1----

1 LOW LEVEL WASTE HANDLING & MINIMIZATIONG 9 FOR WASTE CR - 1O0 TESTOUT 09-JuI.1996ENVIRC COPLTE [I6Nov199
... ... .. ...... .. ....... ... . ...... ..... .... ... ........ ............. ... ................ ..-- - . ............. ........... .. .......... .. . .. . . . .. ...... . i ..... . . ... j ........ .......... ........ ........ . ........... ........ --........... ............

10 41ST CONFERENCE ON BIOASSAY, ANALYTICAL &
VlOO00000 '. !Foftit, jl loPLETED 6l Nov-1995

ýITICATBJ0OccNSOLIDATED ANNUAL TRAINING Il f0o IICOMPLETED I104Oct-1995
QýHRG2501 F+lRWr REFRESHER 95 VOLUME I 1oo 0COMPLETED 0127-Mar-1995

JFSP.94 .LO94 SRVC WASTE HANDLING & MINIMIZATIO.N [ .... IIcomPLETED "118-Nov.1994
_S++.s_•9°O. ........... [ ° w v .• w _....-T ...... ... .... I g E _ N M • ° ._. ' E ........ l.0 ................. JI€ o M P ++T _ ..... i£ +• ? •. .. .... ..

-[Us DOE SAFEGUARDS TECH TRNG PROGRAM Ioffsite .... MPLETED 30-Sep-1994RIH1200 'SHAS LAB STANDARD TRAINING I __.Z 00 !jCOMPLETED J[14-Sep-1994
LPRESENTATION l_ IoMPLETED I-Aug-1994

F TRSGETC2 1 INNITAL GENERAL EMPLOYEE TRAINING ICR !o00 "COMPLETED 27-JuI-1994
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Training History

Last Name.,, [ ONES FF-.tN.... [. 7 Use ...r.IDj[ A4:! r .Cde . ..

Course Course TitleC o d e I .. ..................... .....I............. .. ... .
ISettingi Revision Class Status Complet ion.. ... ........ ... ...t......... . ......... ......... ..... ... ... ..... .... ............. .. .... ..[ ..... ........... .. ... .

T M SUBCONTRACT TECHNICAL REPRESENTATIVE SP
ITRAINING 1.ICMLEE

SUBCONTRACT MANAGEMENT PROGRATSUBMP02 TRAINING II __SP_____.... ... 00 COMPLETED 09-Jul-2007

TMME1305 IIELECTRICAL HAZARDS AWARENESS BRIEFING 100 ICOMPLETED L27.Jun.2007
Q.HRG0400 RADIOLOGICAL.WORKER TRAINING 2S PRAiNG 18- .iICOMPLETED j12.Jun-2007

'ZSAFO705 i2007 SAFETY CONFERENCE-TAKE IT BR
ZSAF07NALL 00COMPLETED 12 Jun.2007.... .. ...... . •I ER sON A L ... ... ...... .. . .. .... . . ... . . . . .. .. .. . .. ----- ...... ........ ....... ------........ j ..... .......... ...

LSADSD60 ANALYZE SAMPLE USING LEEMAN ICP-ES PF ! i GRANTED 11-Jun-2007EXETON

LSEN05 L, 1.07 PROCEDURE CHANGES FBR .COMPLETED 0lo-uT.2007

SRNL 3013 PROJECT BERYLLIUM & MEDICAL BR 0COPED 08Mr27
SFLBE3OI3 1.SURVEILLANCE CUSTODIAN DELTA.-20.

L.T 0 .. USEO .. R. + . N S S T __ .DE........__......LT........ A. ... .. ....... ............................... _.o,1 ... ..... O P E E ...... . ...io . +a . .. .

j[LSGEN0• .••AR MATERAL CUSTOD0AN DELTA IRS 00 .

1ISN4 ACCOUNTABLE MATERIAL HANDLER DELTA COMPLETE
LGN09 TRAINING tRS oo CMPEED '4-Ma-07.UCLEAR CRITICALITY SAFETY DELTA TRAINING _~s• loo ED [ oD4-Mar.oo7

ILLTO LAB STANDARD TRAINING REFRESHER FOR 2007 ITE DO4 j OMPLETE

LSCT06 EP TO ABNORMAL EVENTS . .BR .. _IOMPLETED f14Feb.2007

FLSD07 1CONTAINED INDUCTIVELY COUPLED PLSAGRANTED
LSADS017 EMISSION SPEC EXCEPTION

E SAFE PRACTICE ON OR NEAR ELECTRICAL 0C T-Feb.2007TMEE3050 ....... SP 0 COMPLETED 10Fb27
[I [I'C'NU CuTOrS°! I lt

R&D BRIEF ON WORK PLANNING & BR 00LFSGEN034 COTOFOEMLICOPEE 16Jn20
ITRGA0 ,LICONSOLIDATED ANNUAL TRAINING 2007 (CAT) .s _ . .CPLETED .... 02--Jan-2007

ILSMTD001 ISRTC DRAINS TRAINING .. SP.t 01, iICOMPLETED !F01 Dec.2006

TRPG56O0.IINITI.AL BULLARD PA30 PAPR i CR 0COMPLETED | 17-Nov-2006

ITRPG5600 .[NITIALB PA 30 PAPR 00 1COMPLETED ;117-Nov.2006

..HRDOD285I.WSRC LEADERS FORUM .. .. 0 iCOMPLETED 1.5-Nov 2006

DOEIRW-0333P QUALITY ASSURANCE
iSTGN0022 1 e. =e,- ,-,,,•S 02 COMPLETED 07-Nov-2006~TN02 REQUIREMENTS DOCUME - I.I. . ~ .........

QRRP0 INITIAL NEGATIVE PRESSURE RESPIRATOR C
TRAINING 05COMPLETED i 02-Nov-2006... . .... ..... .......... __.... .. ........... . ....... ................... ............... ........... ............... .. ... .............. _. ... ..... ........... .. ... ...... ........ ....... ...... .. ..... ......... Fq. ................ + ... . .... .... .......... -I .... .... . ..... . .. ....

i INITIAL NEGATIVE PRESSURE RESPIRATOR Ji
1FRRP1000 COTMPNLETED + i 02-Nov-2006JiP " 0t COPLTE

~IEN ERAL S UPERVISOREPATYRPG4uuu !IPROTECTION CR 03 COMPLETED I 02-Nov-2006

5 31 1  QUALITY ASSURANCE PLAN FOR INDSRA -7
flHYGIENE LAB -Oct.2006

CLGENSR SAFETY ANALYSIS REPORT & TECH SAFETYC
CLESR REQUIREMENTS ' BR 00. COMPLETED !05-Oct-2006
.. .. . . . . . .. .. ....... . .. . . . . . .. . . .... . . . .!I. . .. .+L . . . . .i .. ....... ......... JL..... . . . . .

iLsEo104o2 ISRTC WASTE GENERATOR - CBT --. iO.. COMPLETED !to5'oc'2006

!tCLGENI HUMAN PERFORMANCE FUNDAMENTALS BR R 01 COMPLETED :f04-Oct-2006
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* SGIS29 0 4~ IjSRNL R&D COMPRESSED GAS CYLINDER SP 0CD" ED n4.Oct.2006LSýG152904 iTAING iSP 0 COMPLETED0

L LABORATORY STANDARD REFRESHER TRNG. 03 ED 03-Oct.2006,LSLST003 0  " S [COMPLET - 0-...... ..... ..... ....... ý2 0 6 )r ... .............. .. ......... ............. ....... ......... ....... ...................... .... .. ......... .. ......... . ... . .. i•. . .. . . . .... ... ... .......... ..... .. ... ... ........ ...... .... ................. ..
! _TMEE6400[ [!INOR/EDITORIAL CHANGES TO 18Q-2 [BR 00 [COMPLETED [27-Sep.2006

15A2092[N500 AV ALPHA SPECTROSCOPY TRA -INING [S -p 0 -FR -CMLTD [[bu.06
s•2o.972 ~.... .... ..I............ .... .. NOOAV H .AS ... S.C............N.... ...... !S .......... I .... O ................. C MP E ..... .........i ...- 20 ........ .......

M IELECTRICAL HAZARD AWARENESS-ELECTRICAL BR 01
TMWORKERS FBR7 101 ICOMPLETED 29-Jun-2006. . . . .~~ ~~... .... . ...... ... . .. . .. . ... . . . . . .. . ............ .... ... . .. ... ..... ........................ ....... ..... ........ ... . ... .i. . . .i . .. . . .. ... ........ . . . .

EE00 LECTRICAL HAZARD AWARENESS[12un.26

[[TwG~o3 [RDIATION INSTRUMENTATION & MONITORING {P [1 [COPEE 12-Apr.2006.
!._RW?..•... ...... ._-_....... .... .N!NS . ................... .O TON..... ...... .. _i•A ....... -[1_ ..... .. -l._LL P ...... __j •.r2 _ .

fBETA-GAMMA CONTAMINATION

TRWG5204 INSTRUMENTATION & MONTOI& LON.TO I PA

TRWG5205 [ ALPHA CONTAMINATION INSTRUMENTATION & PA 1101 COMPLETED 112:Apr.2006.. . 1M _ON I _O _R IN G . . . . . ... ... . . .. ........ -.1.. .. .I . ...... ....... __ i .... ... ...... -I ......... ... ...... ... . .... i ....._... ...... . .........
[[)oo026o[SAFE CHEMICAL HANDLING [SlP_ ![ý0 j [COMPLETED L121-Mar.2006

dSE010502 I FIH AREA LABORATORY WASTE GENERATOR Sisp 
1
03 'COMPLETED !I11-Mar-2006LJS1,OOCCICBT) L0-__-__

1 TME3O5O SAFEPRACICE)N OR NEAR ELECTRICALCOPED
TMEE3050 TORS FP 4 ,CMLTD 10-Feb.2006

1TRGCATO6 IlCONSOLIDATED ANNUAL TRAINING 2006 (CAT) SP [0o0 [COMPLETED 406-Jan-2006

.... [.. USE OF CALCIUM GLUCONATE FOR HF SKIN COiMECLOGEN117I CONTACT ,BR 00 1 uOMPLETED i10-Nov-2005

TLRWGHA03 JHAZARD ANALYSIS FOR WORKERS jCR 103 [[COMPLETED [[-Sepop-2005

ELCRCLSYSTEMS SAFETY WEB BASED __'IP__ [1 CMPED [0-Aug.2005

:•:? -[EILECTRICAL HAZARD AWARENESS - E . [.. [00o [..co ETEDO 3.JPun-2005c.[QHRGO400 .L _iIR~PIOLOGIC4... O R 2..S...[....EL S- . .. I.P . _ . . [cOM P _ ... i[1 n.2.. .• G.0p _0. .... . .... I . ....! O.. ..................................SP ................. ..................... .°....... .......................................
SA102701 iRSAMPLE ANALYSIS BY LEEMAN LAB ICP - JC Ta

5A102701 S SAMPLE !IP 102 [1COMPLETED [2My20

........ ISAFE PRACTICVE ON OR NEAR ELECTRICAL SP 01C0'_M • '•,._=" ....~~..... l o . _C O .s. ... ...... .. ... ..... .. ......... ............... I .......................... .......... f ... .............. . 1C• .. . . .......... -CL E E 0 -Fo ------
,T!RGCAT05 [CONSOLIDATED ANNUAL TRAINING SP 00 [COMPLETED [101-Jan-2005

CRCALITYLO COMPLETED Nov-2004

PRTCLBRI EFING [BIR [00 [OPEE5[5Ot20

1 FLSLST003 lLAB STANDARD REFRESHER TRAINING SP 'E01 COMPETED 125Aug

gSE010304 [OSHA LAB STANDARD INITIAL (WEB BASED) SP 00 [COMPLETED 25-Aug-2004

![sAO____j[s.OURCE CONTROL AND ACCOUNTABILITY, CLAB 00 [cOMPLETED [21"Aug.2004

I[SAt13100 [ORGANIC EXTRACTANTS IN AQUEOUS SOLUTION 0 [MTp-u0.[C BCK T OF PERAICN i[P 00 [COMPLETED [23-JuI-2004BY ,NFRACA, __,_ •,.
i[CLEN11 ._I•BpACKTpESJC LCONUCOF OPERATIONS iýB flog 7 _lC.PhE_ ... M P "LuE_°4

V000000 [ICP EMISSION SPECTROMETERS TRAINING [Offsit -Jun-2004
-W, RA.D..IATIO.,N INSTRUMENTATION_& MONITORING [[1"r0P.. [01 ... COMPLETED . 26.Apr.2004

BETA-GAMMA CONTAMINATION COMPLETE
TINSTRUMENTATION& PA 26-Apr-2004

TRWG524-------------------MONIT 01 1- -- ----

-. ALPHA CONTAMINATION INSTRUMENTATION & [A. 01 COMPLETED [26Apr.2004
TwGO5 iMONITORING .-. ...

SEo 00502. F/H AREA LABORATORY WASTE GENERATOR. [S 02 [COMPLETED 13-Apr-2004
J(CBT) ~ _____

.... : ....... ~~ ~~~ ~ ~~~~~. (cB . .. .. . .. . . . .. ........ ..... . . . . .I . . ..I
TRCATO4 .ICONSOLIDATED ANNUAL TRAINING [C02O MIcP.L.ETED ........

'ISAFE PRACTCES ON OR NEAR ELECTRICAL R )42
TFM-E-E300 ARAL',jCMLTD 2-a20

CONDUCTORS C COMPLETED

[LT05 [FB-LINE CASE STUDY (ACTION #2) .-[B 0 [CMLTD~ [0-e.2004...c o _ - .....T......._ CS B... Y MA SS EC T ........... R..R.M............. .. ... e .
•^,nnn iURANUM IOTOPCS B MAS SPETROETRY: lo ln l•, h.o.•
.lAP BRIEF. i .

[SA103200 iURANIUM BY DAVIES-GRAY: lAP BRIEFING IFBR !.00 IICOMPLETED i116-Dec-2003
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0 HEU SAMPLING & ANALYTICAL QUALITY B N

I 0 D wORKER ii SELFOSTUDY i 18 ICOMPLETED 131.Jul-2003

22osoo ~IpROCEDURE PROCESSLIN AL BR IICOMPLETED 22-Jul-2003

TGCT0T ANNUAL TRAINING .. jP j00 _____.OMPLETED l.-Apr.2003

BEHAVOR ASED SAADAALEYSBIS OBSRVERAIO
QSYSTEMS CLRVE ... 0. COMPETE 198-Mar2003

QRS08 WORKSHOP(MOD 4) _____.______.__-

JqHU!0L00 AR CRITLO ICALIWOKE 1 SALFSTY UDY1o jICOMPLETED ;131-Je-2003

...... EIMPORTANCE OF ACCOUNTABILITY BR 00 COMPLETED 06-J.2003

JTFSHC00F *F -AREA HAZCOM WITH FACILITY SPECIFIC 1 P Ioo0 tCOMPLETED '1103-Jan-2003-IE.0. .. RISYTEMS APROACH.TO.CE GINEERING R l __ ______. COM.PL.EE IN. DeL.2002 R

IONEF CHMALTORAPCE TRAINING COUE RSiCOMPLETED 15-Oct-2002

R 0 NEGATIVE PRESSURE RESPIRATOR RETRAINING 1sP oCOMPLETED 0-A-200ICHALLENGE 
_ _ _

J. lý J -L_ _ _ I 0•

IIT ol........ IENE.L RESPRTYRETrANING 1 _i101_ - COMPLETED .... Aug"2002

000000 [ION C14RMATOGRAPY RTRAINING COURSE -P~L~E 11-ug2

7 IHOW TO ISSUE, USE & CONTROL OPERATORSA12000 AIDS BRIEFING 00 COMPLETED 1108-Aug-2002

j~jEE85. 3
fLCTICL SYSTEMS SAFETY WEB BASE _ 7 ~0iP L T .~2Ag20 _--TIH:A---5 ilANNUAL HEAT STRESS BRIEFING FOR AT RISK ..... ...

IH.To. IwoRKRS JIBS 1105 COMPLETED 123-Ju-2002
SUBCONTRACT MANAGEMENT PROGRAM CR OMPLETED 21-MaY-2002

t1TSUM TRAININ-NG q. -CR-- - --- ------ -- 2 -Ma-{ISE~Loso2 jICLAB WASTE GENERATOR iI J IIilo 01 IcoMPLETED jl20-MaY-2002

TITRGCAT02 ItCONSOLIDATED ANNUAL TRAINING (CAT -- I PIF.LE 09-May-2002JEE000219 jMEASUREMENT UNCERTAINTY ICR LOo tICOMPLETED JI02-May-2002

EETO92-JIDENSIT EASUREMENIT WORKSHOP 1j L0 ICMLTD 13-Apr-2002. ...II. ..... O RE .WORKSHOP .......... I.o _ ICOMPLETED . 30-Apr.2002
TRW~G5203 _IRADATION INSTRUMENTATION & MONITORING iPA COMPLETED c29-Apr-2002

W BETA-GAMMA CONTAMINATION '29-Apr.2002
INSTRUMENTATION & MONITOI -. ___J! . ...

,2 ALPHA CONTAMINATION INSTRUMENTATIONO !IOMLEETRWG52O5 _•IMONITORING P
EA : IE .2. .... ...... .. ........ ..... .. ... ..............• .c o o . •. !•........ ..------- -.. - - -... .. '.. A-....... .•I .............. -,.I .°_. ------ ... I . . .•E P ...... I•2.. •• • ° .... .CONT2 ITUWAT R OLIN BRIFIGaR 0L __ljCOMPLETED 11 e.]!9,l2002

jjlTyýoA jý COMPLETE fB iKojFan-2002

lQQM9A1010 .!WRC QUALITY ASSURANCE ORIENTATION - [JCR MTED__ Jan-2002
dsA2o01 f ABRATRYREFESERTRAINING (CLAS 2002) I[Fj0 LOMLTD 155Dec-2001

Sýý0eoo0 IWORKING IN CLAS RAD. CONTAINMENT UNITS IN 01 COMPLETED 5Dc20. .ACA . P __._ _____ .....
! BEHAVIOR BASED SAFETY TEAM SAFETY I COMPLETED 131Oct2001QRISS007 WORKSHOP (MOD 3) .. . J. ____

L2.1.00118: ACCOUNTABILITY METHOD QC CHART 31.oct.200sc22ooo1 REVI'EW-B,0 E
_, W_____ORKER 11S______

[IQHRG0400 I IRADIOLOGICAL WORKER II SELF-STUDY IsE i12 -- COMPLETED !20-Aug-2001
RP0 ......... ..N.EATi EPRESSURE RETRAINING (U) JP 0 __ICP.LETE . 120.Aug-2001

TRPG4001 GENERAL RESPIRATORY RETRAINING IRS 01 ICOMPLETED :.20-Aug-2001
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...... .. .. I ........ . ......... .. ... . .. .io , ..... ........ .. .. . .............. ... .... ....... ........... .... u ..... ........... ....... ....!SA120100ýiNITAL TECHNICAL SUPPORT READING-CLAB jPIo - OMPLETED 08Ag21

ýiA l ANNUAL TRAINING I[SL__[o IJOMP EETED __.0"Jun'2001

ENx0~ AI TY ?RY BRIEFING -fT 1 ~ O~~E 9Mr2001
H AREA PROCESSING & CHEMICALICOPTAIITMVIWB 00 COPLETED 08 Mar.2001

[CLGNTSR bLAB AUTHORIZATION BASIS BRIERFRU) . B -R-- LCOMPLETED 120-Feb-2001

ý240 ý.CLAS PROFICIENCY TOPIC " LABORATORY WE I 0 COMPLETED 20Fb01•,, [S~AFETY (U) , ,..

i A2 39 _ yUS!N! STATISTICS IN THE LABORATORY j [I [ 00_ CMPLETED 06-Feb-2001
ISA2.20300 IINUCLEAR CRITICALITY SAFETY iJ 00, iTESTOUT j23-Jan-2001

IfSfý3 - jjSFSD K-REACTOR, FS HAZCOM .... .0 ..CMLEE .... -8Oc
I1[WFý SHC0 fIl CENTRAL LAB, OPS & MAINT, FS HAZCOM Sj 7_00 CPLETED 1D.2000

CR100 J COMPLETED [12ýA Dc2000
I.. . 2SMANUAL TRAINING FOR AL SUPPORT I CR 00 COMPLETEDI uu PERSONNEL 1 -u -. NOV-2000

TRPG..... I NITIAL PLASTIC SUIT AND HOOD AIRLINE CR 0o COMPLETED 0l.......
IRESPIRATOR lu-u

_oo INITIAL PLASTIC SUIT AND HOOD AIRLINE IP 0
-~AR -. - 0--- -- OMLETED 109-_Nov.2000FT RESPIRA OY....... .. .... .. ........ ....... .............. . ..... ....... .. A ........... ......

LSA220103 IACLESS CONTROL BRIEFING, 12-100035 (U) [s B 0 [COMPLETED [ 1Oct-2000

IICGENET ICLBFAILIENTRANCE TRAINING WE10 lOMLTD 1 6Ot20
} SA1 02701 { SAMPLE ANALYSIS BY THE LEEMAN LABS ICP (U) ifM L00 ]COMPLETED [09-Oct-2000

:IQRRPI001 INEGATIVE PRESSURE RETRAINING (U) J P -'01 ,COMPLETED 14-Au2000
i TRPPG4001 GENERAL RESPIRATORY RETRAINING iR20 701

A ONSOLIDATED ANNUAL TRAINING WE 0COMPLETED 121-Jul-2000
IITRG~AED ______1__200

jISE0052 CLAB WASTE GENERATOR Foo0 COPL

t l FACILITY SPECIFIC HAZARD COMMUNICATION F S_E . 0-3 [COMPLETED ji16-Jul-2000
[ 001i JICHEMICAL CONTROL ;.02 CICOMPLETED [20-Jun-2000
5$A,?.20106 1IRADIOLOGICAL CONTROL PRACTICES .s1 .. o qIýcOMPLETED [9..Ju,-2000
SALS'20-9 "QUALS&TNG REQ FOR WQL CURIE MAT FBS l00 L20-May-2000

SA052010 COMPLETED 20D.Ny.2000

SA171801 NUCLEAR SAFETY SAMPLES: PROGRAM CR 1T 15-May-2000
_____CONTROLS (U) C 1 CML 5My20

HRDGV IIVERSITY STAND-DOWN [___I 00 COMPLETED j26-Apr-2000

TRWG5203 IRADlATION INSTRUMENTATION & MONITORING 'FA !100 5jCOMPLETED 13-Apr-2000

TRWG5204 BETA-GAMMA CONTAMINATION I PA ![00FE COMPLETED 13-Apr-2000INSTRUMENTATION &MONITOI

TRWG525 [JALPHA CONTAMINATION INSTRUMENTATION &TRw5205 lMONITORING PA 00 U COMPLETED 13-Apr-2000
._....... .. .. ......................... . .... ......._. ........t..__ _- _ _ _ .... ..... ..... - .. ...... . .. .............. .... ... ..............

I~10105 ISURCE CONTROL AND ACCOUNTABILITY,CA BiS7oo COMPLTD 13Ar20
jV100000 IICP TRAINING SEMINAR býoffslte ...![ __JCOMPLETED IL28-Jan-2000
£aoSo.... IIP AND ION SELECTIVE ELECTRODE (ISE) ii.? .oo•co OPLETEDJL 24-Jan-2000

il9YL. ýRqL CNDUCTIVITY (U). i.q!t D [ n20ANA101 ILYIQUDS/OPERLATION CONIN OJ i00[ 1COM.PLETED :24"Jan-2000
SAS101 LIQUID SCINTILLATION COUNTING0i[-mI [ýJLANALYSIS/OPERATION J •~

- RADIOMETRIC COUNTING- 00 C2Jan2000
SA051401 CALIBRATIONOPERATION/MAINT OJCOMPLETEDls•..0£•£.°2 .. ..... .. d . ....£I .u • . £•s.. .£L .% I o ........... . ........ .... ......... 19_F ...... i o..... .. c_ ..°M g • _!a...?=Z.° .......

15A515 1 ]MRCURY ANALYSIS BY COLD VAPOR !fTIOICMPLETED 14Jn20
so2oLJ[ cP ANALYSIS/OPERATION/MAINTENANCE (U) ___PPl__cOMPLETED 2 n'200

-. IPQ IN HROMATOGRAPH (U) IjF ii 010CMPEE _ j 21-Jan.2000
OVERVIEW OF ALARMS & INDICATORS IN THE SC 21-Jan-2000

A LABS F 0
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iv ~~~~~~~oo'•oo-0~~~~~~~~~~~~~~ .......................S S ..... ...--.O ...-..................O ..............-n.0..................VIOOOQ. U480D-3 TENNELEC ECUPSE/SERIES 5LB TRNG EDfi----------------
SAFETY OBSERVER MOCKUP TRAINING ![0L.__[O ICOMPLETED 16.Dec.1999

-SAFETY PBSERVER TRAINING ...... ........ ... . ............... ..CO.PLETE .. D.... .' 9
11QSOGOOOI ',tSAFETY OBSERVER TRAINING WORKBOOK W1 o JOPEE~1.Dc19

SITHRV0033 ý,"TWELVE ANGRY MEN: TEAMS DON-r QUIT iVC• O0. ICOPI.ETED t07-Dec-1999
f~~oo~ OLCODCTMVTY (U) - 0Z~1. O.P.TE.~-

SA051601 SOLVENT EXTRACTION ANALYZER- 00 COM"LETED 01-Dec.99

QWO REAGENT AND STANDARD PREPARATION 00 ,COMPLETED 10.1Dec-1999

JSA.22O00 ......JNUCL R!TC AL.Y.SAFETY CR 0 IOMLETD 30-Nov-1999

SA22O1V4 V OF ALARMS & INDICATORS IN THE

SA41 1 jPROPER HANDLING OF SPILLS _ 1,CL _.•L0 __2. ILCOMPLiETD :I27-Oc-1999..... 0_0.........0......D ANA S...( Y S I SCOMPUTER BAS.ED) . .MPLETED.. -199

.o .-............

ITRWG5200 i ADVANCED RADIOLOGICAL WORKER TRAINING CE1 01 1 COMPLETED ]23-Sep-1999

ITiCTS3 ... IOJTTRAINER EVALUATOR cR 02 COMPLETED j16-Sep-999
rIT~030 ~SFE RACCESON OR NEAR ELECTRICALTMEE0300 ONDUCTORS01 lSep-19 9 9

ADVANCED RADIOLOGICAL WORKERTRAININGTRWG5200 CORE CR 01 COMPLETED S

TRWG5210 11ADVANCE RADIOLOGICAL WORKER TRNG COREC

i Ic-ILSwcPoI WORK C LERANCE & AUTHORIZATION ICR ~ilI01 iIPP~I~P.. ~30.Aug-1999
Rio l 000 ANEGATIE PRESSURE RESPIRATOR 26 ICO .Au.1

INITIAL NEGATIVE PRESSURE RESPIRATOROMPLETED 6-Aug1999QRPI 000... TRAINING .. .... L._

iTPG4000 1!GENERAL RESPIRATORY PROTECTION jcR "i 'COMPLETED 2-Aug.-19i9
3QHRGO0" JlRADIOLOGICAL WORKER I1 INITIAL TRAINING FCR CMPLETED 25-Aug-1999

H 3WDIOLOGICAL WORKER II INITIAL TRAINING JP. 123-Aug-1999
jT._E.E2. . ILE•C'ICA. SYSTEMS.SAFETY .l.. 0 jC0_MP•ETED .... Au-1999

0 OVERVIEW OF ANALYTICAL LABORATORIES SCPS687 REQUIREMENTS C 01 [CPLTD 17-Aug.1999

ITREGGETAIGENERAL EMPLOYEE TRAINING (GET) [CR iI02 [cOMPLETED 12-Aug-1999

NSRGFET4_ _][CLAB_ FACILITY( EN..TRAN...CE .TRAINING Is _c -Jl._ COMPLEED_ 11-_Aug-1999.S1L600JISiTWIDE SECURITY STANDDOWN ' VC 00 COMPLETED '03-Aug-1999

IQSCLI601 IFTEWIDE SECURITY STANDDOWN R 01 COMPLETED io03-Aug-1999
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Training History

L-st Namei BLACK First Name [JHNT] User uo,, • Or Codeo I o g L 3i11 ........................ F! L . . . ..... . ...... jl . .... . ... i J..... . .. ...

ICorse ilCourse Title Settngevision Stus Cmpletion
)1.ode/ 4 -_jl 101 JFDate
';ITMME1305 ELECTRICAL HAZARDS AWARENESS BRIEFING 'SP 0O D 27-JunýLSEN0OS 1ýOJCMPLT2007LLSGEN08 [1L7.7, 1.06 & 1.07 PROCEDURE CHANGES IJBR 100 COMPLETED

... G.... i RADIOLOGICAL WORKER TRAINING 2 SP 118 COMPLEED 11-a 2O"-ljQHuRuu i COMPNN • lJllLE'TED -ay u

L 4 ACCOUNTABLE MATERIAL HANDLERDELTA RS, o0
FLSGEN049 TRiIG I_____ COMPLETED 2-:Ma.r2007

SGEN05 jNUCLEAR CRITICAUTY SAFETY DELTA
F TRAINING-______

INSTRUM2ENTRATIOTION ANDTCOMPLETED -MaNr°-2007
TRWG5203 j[MONITORING PA CMLE -a2.

TR.W.G20 IBETA-GAMMA INSTRUMENTATION AND PA 02 COMPLETED
0 MNITORING---. .

TRG5OS ALPHA CONTAMINATION INSTRUMENTTO PA 2 CMLTD 07-Mar-20071AND MONITOR L_
iL. o93.u .O SYSTEMS DELTA TRAINI N ._s _oGo-- COMPLETED [10-Mar-2007

~jS~006 IRS!NE TO ABNORMAL EVENTS ýIB 19 ICM LETD ~5b20
LAB STANDARD TRAINING REFRESHER FOR Cn-2O7

TRGCAT07 I~CONSOLIDATED ANNUAL TRAINING 2007 (CATj P io ICOMPLETD Ill.Jan.2007
ý[-0 11EGAIVEPRESSURE RETRAINING (U) 11-DJP00il...=..• ..°...°.• ......... ! I~~~~~~f..........• p u....•......u• .. .. ..l ..... ... !c° P E ED •! "D c2 °• ,,,o100oo, . --- ivio--,,.,o. jl, 1o91 __ coMPLEo JI9-e o00

TRPG400I ETRAINING VSO RESPIRATOR - p Y CMLTD 1-e20

lTMAD022 .MATERIALS OF TRADE TRAINING J1CR -jo C105 -2006
LTTRU WASTE TOOL HANDLING AND SAFE

LSRT9 PRACTICES 1 R 00 COPED 1-Ag20
I TRIESPIRATORY PROTECTION ISSUANCORRP7000 TRAINING (U)OMPLETE

.oo D R,,,, ,FOR WORKING WIC LASS oo ooLSGENO29 LAýMMABLE LIQUID 0 OPEE 2Ag20

JIMEG003 _LBLOODBORNE PATHOGENSIFIRST AID/CPR C 5I j8c°MPLETEDJ•-2Ju-2006
ITREG013 IlBLOODBORNE PATHOGENS/FIRST AIT/CPR •lJP 1101 IcoMPLETED j128-Jun-2006

IELECTRICAL HAZARD AWARENESS-NON- 1C L2
TMME301 'IELECTRICAL WORKERS BR .. - 26-Jun-2006

,LSTRCT2O MANAGEMENT REVIEW BRIEFING FROl 150, EVENT I BR 00 COMPLETED 15-Jun-2 06

I!-SD0031 .SRNL TRU REPACKAGING CAM ALARM DRILL IDR i02 ICOMPLETED 22-May-2oo6
LSDRTQOE- DRT OPERATIONAL EVALUATION IOE 00 GRANTED X22-May-2006

______OPERATIONAL______00 EXCEPT1ON--

FSTRCT16 MONITORING WHEN EXITING GLOVEBOXCOPED 9My20

iLSTRCTI7 ,,,.[RESPONSE TO ABNORMAL CONDITIONS FOR B 00 COMPLETED 109-May-2006t-RADCONj _l 100

LSTRCT21 . EMERGENCY EXIT F-091 .... BR 100 IICO.MPLTEDj08-May-2006
LSTRCT22 I LREPORTING UNSAFE CONDITIONS jBR 1100 ojCOMPLETED 1J08-May-2006

LMANUAL
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LSTRCT24 IHAND AND FINGER PROTECTION 'jBR 1100 11COMPLETED 1108-May-2006
j!LSTRCT26 [IýORK UNDERNEATH SUSPENDED LOAD _iaR 0[COMPLETED l08-May-2006
1ILS.Tý! ................ ENERALSITE SAF RET ..REQUIREMEN_ 45COMPLE ........ 8..M....... oay-2006.. - 1 .........-- ... .......... .... -. ._ .. FC M L E -.-- .... .... ..........IBLST 28 1!BARRICADES .. BR @. 0 .... Ed! - OM ED......- "My
......... IlTRU WASTE DRUM REMEDIATION PROCESS ILSO ERE ii... .

L=, •UOU ILESSONS. LEARNED I , , u . .... ... -=u
ALS.TRC. .iTRU.!NSPECT!ON FORM CHANGES.1 ... .......... OMpLETED 4 2006............
LBTRCT19 IJDRT DOSIMETRY AND PPE .ADHERENCE i ..BR CRM 0cPLEEDT 04-May-2006
LSDR0030 TRU PROCESS PHEX PRESSURE GAUGE READuDR 00 COMPLETED 2-Apr-2006

DRUM LID REM .... I
I FS RCL -T1 4 ir---0 REVIEW [00 RE.ICAGS_ ;CL[OMPLETED -iI3Ž-pr 2006

ILSTRCT1I LOPS S.O.: F091 TU PROG. PROC. 00 COMPLETED 12-Apr2006
SLSTRCTI2 SRNL TRU GLOVEBOX REM. PROCESSsI BR i.00 I COMPLETED 12-Apr 2006_ _ LESONS LEARNED 

---- ---- .........
.(jLSDROO25 ITrRU WASTE GLOVE CONTAMINATION DR 00 [IcoMPLTED Iht1-Ar-2006

]LRCRA REVIEWICONTINGENCY PLAN liaR j 0 COMPLETED ,-Apr.2006

iL- L-ICHEM/CAL-HAZAR-D rAWA-REN--ES-SBRI--EFI/NG- [BR- 00 " COMPLETED [10-Apr-2006
([LSEP0005 IlTRU WASTE DRUMS DRILL (U) IMR

Z 0 jSWMF E-AREA FACILITY ENETRY BRIEFING [BR 1101 [COMPLETED 107-Apr-2006
!FL-STRD300 :IDELTA TRU WASTE DRUM REMEDIATONLSTD3 F 1 ..... FIR ,00 COMPLETED i103-Apr-2006
...... .. . .. • .. ,=.°.,... .. . . . . . ............ . .. L • . . ... .......... . . . . I. ...:. . . . ... .

i DELTA TRU WASTE DRUM REMEDIATION . 00 .COMPLETED 03-Apr.2006
L IPROCESS PRACFAC P ___

S T...MICAL ARDAWARENESS.BRIEFING .IBR . 1
9OM.PLETE

LT C ...!..•_ D P ..... " .....13.ar2 _
~ jA~f! RACTICES BRIEF 10 E - a.M.a 2006 .

[[LSTRCTO9 fINCOMPATIBLE MATERIALS IN GLOVEOX FiBR ]00 COMPLETED 1130-Mar-2006
L3.2.6/3.27 REVIEW WITH TRU TEAM iFBR 100 LED (.8-Mar-2006

ST2 U DRUM ALARM RESPONSE AND AOPS ,BR Lo ICOMPLETED _ 123-Mar-2006
.•DR0031- ISMULATED TRU PROCESS CAM ALARM ----- -[00. -.. c.MpLE .. 23:Mar 2006
LSEP0005 1ITRU WASTE DRUMS DRILL (U) (DR 0 . I[COMPLETED 23-Mar-2006
!!LSýOD4 I`DELTA JCO BRIEFING FOR DRTS & RCO R--00 COMPLETED .. 123-Mar'2006

ILSDR0028 SIMULATED THU PROCESS GLOVEBOX DROP IN ID 00 OJCOMPLETED 120Mar-2006LSDR0028 FLOw

ILSTRCT- IDOFFING AND POTENTIAL CONTAMINATION 1 D 1 '20
ii----- I ACTIONS iBR 00 iCOMPLETED 15-Mar-2006LSTR T0 . .... .... .gT D l .. G ........ . . . . . .. ........ ..OP E E .....-Mar-2 .....

L =TTý. ý lR [00 j-omPLETED ;115-Mar-2006
LSDRO3O fITRU PROCESS PHEX PRESSURE GAUGE READ [Dr l 0COMPLETED [14-Mar-2006LS __R0030 jDRUM LID REM

JOPERATIONS B -
!ILSTRCT03 IDRUM HANDLING SAFETY jIBR (l00 !ICOMPLETED !114-Mar-2006

1TRU REM EDIATION AREA INSPECTION IB 7 3Mr20LSWMOO BREFIG .BR 00 1COMPLETED . 13-a-20]LsDRw2i TR BRIEPACKG IN AT IUDSIL IR 0 t2~!!D O 0
[ISR02 ITRU REPACKAGING WASTE LIQUID SP!LL _•IOPEE 1°Mr20___ _ _ _ __l_

~~~T ABOR LoS~ O EVENTS~ IIR 0 ([COMLtETED 110 7Mr20

lj......70 [CONDUCT OF OPERATIONS TRAINING FOR TRU 1131 110 ..... D , .... ......
THIIGFOR TRU WAST R 10 COMPLETEDL.TRU60 WASTEWORK 113 BR 00 U--i-- -Feb-2006

LSTRU600 IWORE PROTECTION TRAINING FOR TU COMPLETED '
I LSCTO01IIPROCEDURE COMPLIANCE ijR 00 iCOMPLETED 123-Feb-2006

i TRU PROCESS PHEX PRESSURE GAUGE READ I C
LSDR0030 LID REM 00 COMPLETED 115-Feb-2006DRMI___ _________________
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.... ....... .... ........ .... I .... ..... ...... .... .................. ........ ...... .... --- ............. ... ...... ... ........... -..... ............ ................. .... ..... .. .- ........... ....................... ........... ..... ...... ... .. ....... ..... ......... ........ ... ....... ........ ......... ... . ........ ...

'LSDR0028 SIMULATED TRU PROCESS GLOVEBOX DROP IN 11DR 0 COMPLETED , ý113-Feb-2006

I1TRU WASTE DRUM REMEDIATION PROCESS 06-Feb.2006ILSTRU301 • J RCAPF i100 COMPLETED {06Fb20

iLSDR0025_ITRU WASTE GLOVE CONTAMINATION - IDR [F J[COMLE t3 -Feb-2006
I PREPAREIREPLACE GLOVES AND BAGS ON P 0P..
O ALSTRTU101 GO THE RA PF COMPLETED 1r23-Jan-2006... .. ............ . .. .. l .............................. ........................ .... . . .................................... .. .. .... L . ... . ... . l ......... . ....... t .... ......... ....... . ........... ...... .. . .................. ........... .

,STUOI PERACIGFA ERAA SPECTROMETER 1 0

ILSDR0O27_ [TRU WASTE SUSPECT DRUM F-91 ..... . 0- .MPLETEDlI17 Jan:2PO6 _

LSLST0OL3ABORATORY STANDARD REFRESHER TRNG. S 03 C T-Jan.2006

ILSTRU300 AITRU WASTE DRUM REMEDIATION PROCESS IBR 00 [CMPETED 09-Jan-2006
ITRGCT06 iIcoNSOLIDATED ANNUAL TRAINING 2006 (CAT) .[SP 100 J[COMPLETED.[[03-Jan.2006

[[LSDR002 [ITRU REPACKAGING WASTE LIQUID SPILL 4]loo ICOMPLETED 28-Dec-200S

LSD~R0025 iITRU WASTE GLOVE CONTAMINATION I[DR- 00 COMPLETE c-2005

[jLSDR0O24 SUTRUWAESUSPECT DRUM R 0 0 [JCOMPLETED j2-ec-2oo5

IsT _. [M.MONITOR THE BREATHING AIR MANIFOLD (U) _P'

TRG00 INITIAL PLASTIC SUIT AND HOOD AIRLINE I R 03 COMPLETED I 20-Dc..2005

TRPGN0T0AL PLASTIC SUIT AND HOOD AIRLINE2-P0 RESPIRATOR COMPLETED

TRU DRUM ALARM RESPONSE & ABNORMAL
LSCT0020 OPERATING PROC. BR 00 COMPLETED 16-Dec-2005

LSOPS0. 4 SRNL JUSTIFICATION FOR CONTINUED I BR 00 E 6 e.2
SOP00 •,•=, A- ,,u,.,,,,BR -F00 I COMPLETED 16-Dec-2uu5

- --.-- OPERATION (JCO) ------------ .-----.......... ... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ j 11 .• -' ''-Y • •. .... . . . . . .. . ... L. .. .J.. .. . . . .J . .......... ...

LSTRU201 TRU WASTE DRUM INSPECTION AND HANDLING0 . . j"COMP ED

L STR... TRU WASTE DRUM REMEDIATION OPERATION CR 00 'COPLTE 14-DeI.2005
IN SRNL -I MPE. D .r4-uec-2 

uu

10 PREPARE TRU WASTE CONTAINERS FOR

1TEW01ST425 SHPMN PSP00TCO MPLETEDc-2005

ITRU WASTE DRUM INSPECTION AND -HANDLING B OPEE 
1 3Dc20

11RU0 TECHNIQUES 00T I IIM

LLSTRU400 IRAMAN SPECTROMETER BRIEFING J F BR 00 7[COMPLETED.I[7-Dec-20o-
i{QRRP101_ [NEGATIVE PRESSURE RETRAINING (U) iJP 01 COMPLETED 106-Dec-2005

FIRE SUPPRESSION SYS TRNG FOR GLOVEBOX !iRS 01 COMPETED i05-Dec-2005
•LSGEN004 j[N "0UANDILCUSE -• _____ _____

JIS E010425 PREPARE TRU WASTE CONTAINERS FOR 110 1IoiLTD e-20SHIPMENT Ji I IOPLTD I0S5e.20

InPRATE TORQUE- RENCH---------F3- Ivn2__
......T...0.. ...ERA ..SPI AT.. RE. T N G .. .W..[.0.. . [ ...... ...... .......... .... .• ........ . O . .......... E - ...... .. ....O ..N.ov O....... ...

iT RG001ý`..GENERAL RESPIRATORY RETRAING iSI:;' !F!02 ,-COMPýLETED 8i18.N~v'.2005 '

]24 HR. HAZARDOUS WASTE SAFETY & HEALTH 02 COMPLETED p17-Nov-20o5TRAINING I' "''........ . - 1 - '1

REP 124 HR. HAZARDOUS WASTE SAFETY & HEALTH jp C ED3DREP200 i R0N3G COMPLETED 17-Nov-200S

[TMAR3700 [LIFT TRUCK SAFETY BRIEFING [Rio0 [ICOMPLETED i[10-Nov-2005............ [....TRAINING.. .................. ... . ..F. S....... .( .... .. ...... .... [.... ............... 2.0.0.. ........... . . .
19 'M 121 ........ TIxD. ,TR•AIN.ING.FOR. APPpLIC ATORS_(_U) ....... ..... lR ....... [0.3_ .......... J~coM.PL.! .......... ]0. ov-2005...........

LSWEM 003 [ERNL TRU REMEDIATION RCRATRAINING _ S __IP 00 JcOMPLETED E 07-Nov-2005

ORMWATER BRIEFING . [.P _I° . [cOMP.ETE_ [...... 2005

'Z . °•°_•.... •P !. P ~e • .• . .......... ........ . ....... ...... .. .i• ..°1 .. . . .I. .M_ ..... Al 9 ......... . _ .. ............ ........
ITMAR06010 .IINCDENTAL RIGGER[OERRATOR I[CR [01 _LCOMPLETED [146-Sep-2005

................. p In i CMLED 1-Sep 2005
TMAR60 INCENTAL RIGGEOPERAOJ 03 [MPLETED 14-Sep-2005

FLSMTD01 SRTC DRAINS TRAINING I[SPI 01 !COMPLETED IF06-Sep-2005
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!1SE0104 Fl RAINING FOR SRTC TECHNICAL AREA ISP J 0_____ COMPLETED _ 06-Sp.:-005
"fTHMWCBTI .HAZMAT (INITIAL AND RECURRENT] TRAININGFjlsp I0 _COMPLETED [L05-,Sep.2005

fTf -Yl0 ... lFRORK F.OPERATIONS, STANDARD ... .. M E .. ........... p!" : _

iFQHRG0400 .• GICAL WORKER 2 SELF-STUDY P ,j17 1COMPLETED j106.Jun-2005TRW 3- IITON INSTRUMENTATION & MONITORING. PA ....... __01__OMPLTED __31-Mar-200

BETA-GAMMA CONTAMINATION 1 4iC" 005TRWG5204 E INSTRUMENTATION & MONITOI PA 01 1 COMPLETED 31-Mar-2005

.TRWG5.20 ALPHA CONTAMINATION INSTRUMENTATION& ICOMPLETED
MONITORING P

1 HANFORD TREATABILITY STUDY - MATERIAL
SGN0016 • -RS ! 03 COMPLETED ,21-Mar-2005

-IHANDLING MO - K .

fSG152951 LSRNL ACC OUNTABLE MATERIAL HANDLER ..... J I05 _ICOMPLETED 1123-Feb-2005
S525 iIS5R!L NUCLEAR CRITICAU'TY SAFETY TRAINING [COMPLETED 113-Feb-2005

jRPP TREATABILITY STUDY AND RESIDUE I !F2 IC L " Ji 2005LSWPT001 iMANAGEMENT OVER ..CR 2 .COMP ETE .26-Jan-2,u.. . . .. .... . .......- I,. .. ..... ....... . . ........ ... . . .. ..... . .. ...... . . .. . .. .. .. .. .....- _ II... . . . . . ...I.. . . .. . .. . ... ....... . ... . .. . ...... . .. . . ....... . .. .... . .. . .

FQRRPI001 ,INEGATVE . PRESSURE RETRAINING (U) T01 COMPLETED 118-Jan-2005
TRPG4001_i GENERAL RESPIRATORY RETRAINING SP .. 02 jCOMPLETED I18-Jan-2005
LTMAD0022 IMATERIALS OF TRADE TRAINING cR _ . .oMPLETEDjI13.Jan.2oo_

LL ANDA REFRESHER FOR2005 02_CMPLETED o10-Jan-2005
TRGCATOS OSOLIDATED ANNUAL TRAININGJ i

S SRNL R&D COMPRESSED GAS CYLINDER SP 01 C LsoI.. I, '',,. .N ....... 2-Sep.200
T 0 FpBLODBORE PATHOGENS/FIRST AIDCPR CR 3 __COMPLETEDRBLOODBORNE PATHOGENS/FIRSACP J TD !115-Jun-2004I J!

QS BEHAVIOR BASED SAFETY BBS OBSERVER CL 00 COMPLETED 14-Jun-2004
LWRKSHOP(MOD 4) c o co... ........ W .K H O ( O 4 ) . . .. . . .... ... . . .. .. ...... . . ......... ".. .. . . . . .. ......... ......... ... .... ............ .... .. ... ....... ... - ..... . ... ... .. ..... . ... .....

[LSGEN010 SRNL TRAINING FOR RADIOACTIVE MATERIAL' SP 00 COPEE........ PACKAGERPA 1 ._-M-2oo4

SRTC ARW PRACTICE REFRESHER AND I 00 COMPLETED 01-Mar-2004'PROFICIENCY

TRWG5203 ý[RADIATION INSTRUMENTATION & MONITORING •PA I01 _ ICOMPLETED 01-Mar-2004
BETA-GAMMA CONTAMINATION ]TRWG5204 O &PA 01 COMPLETED 01-Mar-2004. . ................... .!, . .TR UM E NT.. .O .._....O ! P . . .. . ..... i. . . . ...]..... . ....... . ... . . . . . .. ' ........... .. . . .

TR ...... iALPHA CONTAMINATION INSTRUMENTATION & PA 0 CMLE 01a20

LSS03 LAB STANDARD REFRESHER FOR 2003 15-a..00LSLST005 I-ocs IsPA ol00 fCOMPLETED ih o' 00

SILSLSTO3•.......... iL STA ND•; Ap RD.RE•RE•HER.TRAINING ......... IP .... ..... !"1o_..........JIPIICOMPLETEp.......... i1!.a-20.0.4_. ...IMO SUMMARY OF CHANGES TO SRTC DRAIN ... 00 CMLTD 1-a20

-F~jSSEM ATRININ PRSURE-ANIG

ANUTAL CM TRAINING (CAT) - 0COMPLETED 1-Jan-2004

..... .. .. . . . . . . . .. ,• ... . ... .. ........

4__1 OfRVE _ _R _ ___I_

ISRTC HUMAN PERFORMANCECUNDERSTANDING RISK FCR 00 2 COMPLETED 11-Sep-2003

ICFD R E R S E .. .... .. . . ... .... ... .... .... . .. ........ ._ ,FL _ .. . .. . . . . ............... . ... . . .. ... ....... .......-.... ...... . .... .... . . . ...... . . . .. .. .. . . ... ...

TFH0A _A-AREA HAZCOM WITH FACILITY SPECFC SP ]0 __ICOMPLETED [~19-Aug-2003

j[HR0•0 I.ADOLGIALWORKER II SELF-STUDY ,lsP .Jll . [OPEE 13-u-20 03
t['rRWG203 i[RDIATION INSTRUMENTATION & MONITORING ijPA " 00o jIcOMPLETED K26,,Jun-2003

BSTAUMMAT ONTAMINATON PA DRAI

00 ICOMPLETED a.20

[TRG52O45 INSTRUMENT ATIONOIA &WONRTK PAACI0E
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j1ALPHA CONTAMINATION INSTRUMENTATION & -P 0EJRWG5205 MONITORING ! 1100 _________

.[.....03 iPERFORM TOXICITY CHARACTERISTIC..L=, .• •.••_ . ..... ... i_ ~ , •. s ..................... ---- .............. ....... . ........J ....... .. L• _ . ..... ..... .P...o.. ......... I .. 11- . ........... ...
LEACHNG. 0 GRANTED 12My20

SE1PT013 PERFORM CUTTING OF SHELBY TUBES 0P 0 102 , TED i[lS-Mar-2003

LSSO3 LAB STANDARD REFRESHER FOR 2003-7
_______3 (TOICS SPCMPEE 17-Apr-2003

15004L1 jST TCNIA AREA TRU WASTE HANDLER ~jP 02 1COMPLETED 18Mr23DOEIRW-0333P QUALITY ASSURANCE 01l P q4 ICOMPLETED 410•ob-2003
SG152951 1[SRTC ACCOUNTABLE MATERIAL HANDLER Fs-P 4 C

ISGI 52952 fSRTC NUCLEA•R CR~TICALITY SAFETY TRAINING ISP, j0 COMPLETED 05-Feb-203 -

QRRP_00__ [NEGATIVE PRESSURE RETRAINING (U) . jJP . 01 . COMpLEr.ED .. 29..an.2003
0 GENERAL RESPIRATORY RETRAINING RS LOI_ COMPLETED 2003

R A L INSiA ICOANLUL TR13-Jan.2003G

I.TG01. .BNFL.- I-WPT003_

TRWG5203 RADIATION INSTRUMENTATION & MONITORING J 00 COMPLETED 128-Jun-2002

[BETA-GAMMA CONTAMINATION FPA 28-Jun-2002
RWG5204 I NSTRUMENTATION & MONITOI

i ALPHA CONTAMINATION INSTRUMENTATION & I C L !1 • il 'rRWG5205I MONITORING iPA [00 1 COMPLETED q25-Jun-2002

L T LAB STANDARD REFRESHER 2002-HIGHLYTOXIC MATERIALSSco -Jun.

[SRTC WASTEGENERATOR - CBT 2sP=_. 01 . .COMPLETED [07-Jun-2002

QRIS5007 IBEHAVIOR BASED SAFETY TEAM SAFETY ICR 00 COMPLETED
WORKSHOP (MOD 3) ______ _14 ___'200

GETTING THE MOST FROM YOUR ELCRNCBI0 jCMLTD '0Ar20'EELTOO9I RCMLTD 0Ar20

IILSGN~oISRTC SARJTSR R&D OVERVIEW BRIEFING FtB-SCOPED 15Ar2.hs•Ep ~~~~oL ...... S RTC~~~~~~ ....A ,...RR E V • !W R E• . .... .. S_ ........ ... 0 ............... IO !P e ....... ..... r.._ ......

LSWPTOOI IIRPP TREATABILITY STUDY EXTENSION ORS 00 COMPLETED [I23-Apr-2002

1STGN0-6 :IBNFL -,-iWPT-003 JEs , 01 ICOMPLTE j23-Apr.2002
I RW-0333P QUALITY ASSURANCE REQUIREDSTGN0022 READING COMPLETED 23-Apr-2002

IHRD11000 IILJOBHAZAR ANALYSIS (COMPUTER BASED) lc 0o ]OMPLETE 13-Mar-2002
ITRWG2002 IlRWTREFRESHER TRAINING jrRS Dj ICOMPLETED J13.-Mar-2002

LSMTD01 - IISRTC DRAINS TRAINING ISP j00 j||COMPLETED.ILO26-eb-2002

IITRGCAT02 _71CONSOLIDATED ANNUAL TRAINING (CAT) rsP 1100 jcOMPLETED E15-Jan-2002
RP IITIAL NEGATIVE PRESSURE RESPIRATOR dCR -los IICOMPLETED iI0-Jan-2002tQRRP1000 .......ii ' -•iI ___ ______ I ___________________________
i INITIAL NEGATIVE PRESSURE RESPIRATOR L1 J 01 ICOMPLETED I 10-Jan.2002

1RRP1000 TRAINING . 0 _ _ _ __,_ _ _ _ _

ITPG000 !GERAL RESPIRATORY PROTECTION [CR 2 ICOMPLETED 1l0-Jan-2002

S L8 .... I D S.YSTEMS GUIDELINES .Bs 100 IICOMPLETED . Dec'2°°1
jSE01O3 [OSHA LAB STANDARD INITIAL (WEB BASED) 4[SC I ... [C.OM.PLET.ED.15Dc2E 0 . 3 0 .... ...... O H ..... .TN A D .N T A .0 E . B S D . . ....... ........ ....... . j~ _ . . . ...... . ... C p E r . D ......... ....... .. . D. c 2 0 ... ... .. . . .

SFn300000 ILAB SKILLS (WRITTEN) FOR LABORATORY •C 0O MPLETED 24Oct.2001
ITECHNICIANS CH . . --- .

HRADIOLIGICAL WORKER II SELF STUDY JP 08 L
QRG000 IAN P-- 68---COMPLETED 31-Jul-2001

TRA..INING .................... . .... .....-- .-..-..... .. .. -
1ý[QHR 040 0 jRDOLGICAL WORKER II SELF-STD F12 jC-0MPLETE6'I3:JuI200

TRWG5203 IRADIATION INSTRUMENTATION & MONITORING IPA .. 00...COMPLETED 112.. Jun.2001

TRWG52O4 BETA-GAMMA CONTAMINATION ' CLETED
F -R.. ... . 4 -.... ...... . ... .. .... ...... ... .T .U M E T .. T _..O. . _.&. M _..N. . .. .......... .. .. . . .. . ... .-..- F _ .. . . . .-'7.. .. . . .. . ,0.07" . ..7 - _ . .. .... ," . .-T I •.-,..-. . .. .. .

TRWG5205 IALPHA CONTAMINATION INSTRUMENTATION & _0__0 _COMPLETED 12-Jun-2001
MONITORING
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'G 5 SRTC ACCOUNTABLE MATERIAL HANDLER
G15295 TI BRIEFI BR 03 COMPLETED 06-Feb-2001

[SG 825 SRTC NUCLEAR CRTCAUTY SAFETY TRNG

2 NITIAL BRIEF .BR 03 COMPLETED 06-Feb-2001I

SG152904 ]COMPRESSED GAS CYLINDERS (U) 1JCR 1100 iICMPETD Jf30-Jan-2001
TMAMHAZI IHAZMAT (INmTAL & RECURRENT) 11C 01o -. ICOMPLETED 1 24-Janl-2001

ONSOLIDATED ANNUALTNING 72001

fTRWGI401-IRADT! ON GENERATING DEVICE OPERATOR .R _01 t COMPLETED 09-Nov-2000

!STGN003. .[BNFLPART B1 TRAINING B• If ... I.COMPLETED .. 03-Nov.2000
FL1,2.21 RAD SAMPLE REC'GLABELING &STGN0014 TRACKNG BS COMPLETED 03-Nov-2000
IT Aw ........................-. . - - - - - --- -- . . .... w .-........

SIBFL -1WPT-003 . !FRS- 01 ,IICOMPLETED .jO3-Nov-2000
ISRTC CONSTANT AIR MONITORING (CAM) WE 00 COMPLETE 103INov-2000

JSRTC BNFL OR LISTED SAMPLE PROCESSING 8 OPEE 3Nv20STGN0039 [LAuTH°RIzA.' ____ ___ ___

STGN0O40 1LESSONS LEARNED B1541158 DISCHARGE TOHAD .-..... - BS 00 COMPLETED 03-Nov-2000.. ... .. . ... .... ..... .. .... I .......... ....... .. .. . ............ ..... .......... ....... - 1 .............. ............. ... .. .......... . .... .......... . . ... . .... .......... .......... ...... .. .. ... ... .. .. .. ....... . . .. .

____O4___.,_ILI MANUAL 2.1716.03 OVERVIEW . IBR 1oL0 _I-COMPLETED 1125-Oct-2000

fSL'L090606 SRTCJTNXALRCRA SATELLITE AREAS COMLRs_ io__ lco.PLETED 1.0 20
LA o?!_.STANýDARD INITIAL (WEB BASSED)__ISC_ [.0 coPLETD 1O.Aug.200

jfSE010402 IsRTC WASTE GENERATOR IIWE Fo__ • CItOMPLETED !O-Aug-.2000

SGI 2980 SRTC TECHNICAL AREA FACILITY ACCS SC 10COPED 29Ag20ils , o o1 Iis io . c., -. __ _ il _._o. o
SF200000 GENERAL CHEM STRY FOR LAB TECHS

2(CHALLENGE EXAM) CE 00 COMPLETED 26-Ju-2000
-.-. . - - .- -.......- . ... ...- .......0 SLOOO15 .DRAIN SYSTEMS GUIDELINES ;IBS_ J00J COMPLETED iLlg.Apr.2000

iHRDGV01 JIAPRIL 2000 DIVERSITY STAND-DOWN s Bs 00 COMPLETED 0112-Apr-2000
TR~.GCAT00 ICONSOLIDATED ANNUAL TRAINING WE 00 COMPLETED. 21-Ja-2000

T -IITRWG50 ADVANCED RADIOLOGICAL WORKER TRAINING COMPLETEDS CORE JP 01 LETED 27-Oct-1999

iTRWG5200 'IADVANCED RADIOLOGICAL WORKER TRAINING Io II I .......... .......
...... CORE ..1." CMlE. 2Sep'1 99

ADVANCED RADIOLOGICAL WORKER TRNG
iTW5 CORE PRE-TEST CE 0 30-Aug 1999

IISE010300 IGREEN IS CLEAN/ASSOCIATED WASTE iFwE _100 1 COMPLETED f106-Aug-1999
QSCL0 .. SiT__E.iDE.SECUR.n.Y STAN DDOWN. . .Vc .0_ . lCO.MPLEED . f 03-_- 199

!sITEWIDE SECURITY STANDDOWN _I IIRS __ ___ ___ COMPLETED i[03-Aug.199
O_,HRGO300o RADOGICALWORKER 11 INrAi NIN I CR [. ... MPL•_E_ .... u.1 -0999

R3 .R L CAL WORKER II INITIAL TRAININIG I JP .... ___ . CMPLETEDj if 14-Ju- 1999
[SF ....... MATHEMATICS FOR LABORATORY COMPLETED
SF10000 iTECHNICIANS CE 007-Mar1999

SFFI00-000 ý,J MATHEMATICS FOR LABORATORYSITECHNICIANS ... S 00 COMPLETED 17-Mar 19.9

fTREGCAT9 icoNsOLIDATED ANNUAL TRAINING (CAT) ISP 00 f COMPLETED_ 03Feb-1999

1TREGO13Q .HAZCOM: FACILITY-SPECIFIC TRNG-ESH&QA fRS 00 f COMPLETED jfl4.Sep-1998
SSE .0904 . ISRTC TAICALB BRIEFING FOR POLLUTION Bl 00 ClE2 g

PREVENTION &. [ 0 i C

[IHRD1923 T ORK, THE KEY TO VALUING DIVERSITY CR f 00cO[ LETED F02-Jun.1998

ftHRG1300fRADIOLOGICAL WORKER ISELF STUDY rj 07 I COMPLETED -l7Mar-1998

itQHRGI300 IRADIOLOGICAL WORKER I SELF-STUDY jSE . 08 _I ICOM PLETED l i7Mar.1998
i TREGCATB f~coNSOLIDATED ANNUAL TRAINING (CAT) SC 00 I COMPLETED 27-Jan-1998

I SG1529 8 0 i SRTC TECHNICAL AREA FACILITY ACCESS
TRAINING
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.... .... . ........... ...... .......... .. ........... . .... .' T ....... ..... . ....... .. ...... ............. ............... .......... ............. ..... ... ... ..... ..... .. .... -. ........ ................. .... : ................. . .............. .. ........... .. .......................... .............. .. .. .......... ... ............. ......... ... .............. . . .1FEMERGENCY PREPAREDNESS DRILL FORQSHP9701 RIIATYiBS 00 COMPLETED i05-Aug.-1997
QSHP7OI CRITICALITY BS 0___................._ _____ "____ __ '.. . 05- ug.99

.TIME & ATTENDANCE COLLECTION SYSTEMS CR 01
BMMG00OI R 0 COMPLETED 13-Mar-1997u(TACS) _- u ........ , .-.- .
ITREGCAT7 1loNSOLDATED ANNUAL TRAINING 1jSC F00 I COMPLETED j 23-Jan-1997

$TEGAT ICONSOLIDATED ANNUAL TRAINING__... .0 .... O.M. ...... 1[F.an1• P._CATL~ ~._I.O......... ....A......... ... ....... .NUA.L . . N_ .. .... ........... ............... i .. _.........il° ................... tC .... ._ ........ .....JL : '• ._.............
GENERAL EMPLOYEE RADIOLOGICAL ! 0 C2TRGGR . TRAINING (GERT) SC ,00 iCOMPLETED !24-Jan.I1996

1T...... ... .. ........... G R RI N I........... . ... G.E.R............. . . ..... ........ .......................... . ...... ........... .................... -. . ...... .... ............ ........ . ..... ...... .. . . ..

TICATB00JICONSOLIDATED ANNUAL TRAINING FlSC _;ICOMPLETED 2-Jan.l995.
BASIC HAZARD COMM TRNG FOR 1CR E0COMPLETED 23-Jun1994

QRIH100 - [~OFFICEIADMIN PERSONNEL __COMPLETED

LICATAO0 _IcONSOUDATED ANNUAL TRAINING 'ICR 1:00 :COMPLETED 1118-Jan-1994
-QRIH1000 IBASlC HAZARD COMMUNICATION TRAINING CR [00 JIcOMPLETED j106-Dec-1993

IQRIS10iC i EMERGENCY PREPAREDNESS TRAINING KjCR IL00 . COMPLETED j.12-Nov-1993

ss140300 FOCCUPANT FIRE SAFETY .1CR !1_0 _ICOMPLETED j122-Oct-1993
QSED1293 11993 ANNUAL SECURITY REFRESHER BRIEFING ICR_ 1100 j[COMPLETED CL23-Sep-1993

IQRISINFO Z ER CONTROL TRAINING *lR._s 0 _CýýOMPLETED J23-Aug.1993

QRIS120B IJSEVEN BASIC SAFETY PROCEDURES __RS 00 coMPLETED J121-Jun-1993

Ii QTIHATO IHEAT STRESS .. . . .. __JIcR 100 ICOMPLETEDIII9.May-1993
QSCP3000 ICOMPUTER SECURITY AWARENESS TRAINING jiCR* C 126-Mar 1993

TRSGEcN .ICONTNUNGGIENERAL EMPLOYEE TRAINING ISC,- bO-------COMPLETED ...-.. 1993

SNMMG9360 _I[RESP NIM ALARM jCCR 00 ICOMPLETED j121.Nov 19

[FBIF91001 [FIELD PROPERTY ADMINISTRATOR (FPA) ICR ..... ol LCP •_ .....02I-Jul-199
lO.RCOOOO iRADIATION WORKER TRAINING - NMP/SRTC/RM CL 02 COMPLETED

__I.I . ... .- PRACTICAL .2..Ma....1
jT RSGETCl [JGENERAL EMPLOYEE TRAINING COMMON CR 1loo 1{COMPLETED IL01-Feb 1991
BE932102JINTRO TO THE IBM PC/IBM _COMPLETED 11[9-Nov-S190

[QAýOO I RADIATION WORKER TRAINING - CORE 1CR 03 1COMPLETED 123-Aug-1990
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Applicability of Report

The laboratory testing results, as well as the conclusions and recommendations, if any,.

contained in this report, were:completed based on our scope of services and on our

established technical:practice. We'have prepared this :report exclusively for MACTEC to
assist In their STP project; 'We conducted our services using the standard level of care
and diligence.norlmally lpracticed by recognized engineering laboratories. now perforaming

similar services under similar circumstances, We intend for this report, including all

illustrations, to be used in its entirety. Data as presented inthis report shouldbe used

along with other available information :and questions: should be asked when

.inconsistency, if aany, .is ,observed.



RCTS Procedure Summary

Fugro laboratory personnel used resonant column and torsional.shear (RCTS)
..equipment to measure the material properties.(shear modulus.and material damping in
shear). of soil specimens. The RCTS equipment used is of the fixed-free type, with the
bottom of the specimen fixed and'shear stress applied to the top.

Both the resonant column (RC) andtobrsional shear (TS)tests were performed in a
sequential series on the same specimen over a shearing strain range from about1O-%
to about 1%, depehding 1upon specimen stiffness.

The basic operational principle is to vibrate the cylindrical specimen in first-mode
torsionalmotion. Harmonic torsional excitation is .applied to the top of the specimen over
a range in frequencies, and. the variation of the acceleration amplitude of the specimen
with. frequency is obtained. Once first-mode resonance is established, measurements of
the resonant frequency and amplitude of vibration are made. These measurements are
then combined with equipment characteristics and.specimen sizeto calculate'shear
wave velocity and shearmodulus based on.elastic.wave propagation,.

The RCOtest is based on the one-dimensional wave. equation derived from the theor .of
elasticity.. TheO shear modulus: is obtained by measuring the first-mode resonant.
frequency.while material damping is evaluated from.either the free-vibrationd, decay
curve or from the width (of the frequency response curve at the so-called half power
points. Inthe TS test, the:actual stress-strain hysteresis loop is determined by ýmeans,:of
measuring the torque-twist curve. Shear modulus" is calculated from the slope of the
hysteresis loop, and the hysteric;damping ratio is calculated using.the -area of the
'hysteresis loop compared to the triangle made by the slope of the hysteresis loop and a.
line passing horizontally through the origin. The primary difference between the two
types of tests is the excitation frequency. In the RC test, frequencies above 20 Hziare
generally.equired.and.inertia of the specimen and.drive:systerm is considered when_ .
:analyzing the measurements.The TS test is associated with slow .cyclic loading
frequencies generally below 10 Hz and inertia is.not considered in the data analysis.

Equipment wise, the RCTS apparatus consists of four basic subsystems which are: 1) a
:confinement system, 2),a drive system, 3) a height-change measurement system, and

,4) a motion monitoring :system. The test apparatus is automated solthat .a
microcomputer controls the test and collects thedata. Compressedair is used to.
confine isotropically the specimen in the :stainless steel confining chamber. The drive
system consists of a drive plate, magnets, drive coils, a power amplifier and a signal
generating source. The.magnets are fixed to the drive plate and the drivecoils encircle
the ends of the: magnets such thatthe drive plate excites the soil specimen in torsional
motion when a current is passed through the coils. The height change of the.:specimen
is measured by a linear variable differential transformer to determine the changes inithe
length and mass of the specimen during consolidation or swell, and to calculate change
in the mass moment of inertia, mass density, and void .ratio during testing,



RCTS testing was performed on each soil specimen at confining pressures of 0.25, 0.5,
1,2, .and 4 times the estimated effectivezstress. Testing at each successive stage (iLe.,
confining pressure condition) occurred after the specimens were allowed to consolidate
at each pressure step. The soil specimen is sealed in a membrane and pore pressure in
the specimen is vented to atmospheric pressure. In general, the rate of consolidation
decreased with increasing confining pressure for-each specimen, .and cohesive soil
specimens.longer to consolidate than granularlsoils. Consolidation times range from
about 1 day up to about 21 days or longer. Fugro laboratory personnel analyzed the
resulting stress/strain-curve to determine when the sample was sufficiently consolidated
for testing.

At-each level of shear strain amplitude, the shear modulus (G) and material damping
ratio (k) were determined. For-each consolidation stage,.the maximum shear modulus
(Gmax) and minimum material damping ratio (),ji,) were determined, along-with some
valuesof.G and X versus strain amplitud. Typically in the .0.25, 0.5,1,.2, and 4 times
consolidation stages, a less than.0.001% shear strain amplitude is generally applied
throughout.each of the testing sequence. In the 1 and 4. consolidation stages, :additional.
levels of shear strain amplitude are applied, up to that.:obtainable by the equipment. In.
each consolidation stage, after testing at-the maximum strain amplitude, additional
values of: G were determined .to monitor specimen recovery.

Because different frequencies are applied in the RC and TS. tests, different motion
monitoring systems are used. The motion monitoring system in the RC test consists of
an accelerometer, a :charge amplifier, a data acquisition system:(DAQ). Thep motion
monitoring system in the RS :test consists of two proximitor probes, an operational.amplifier, a DC power supply, a U-shaped target-and a digital data acquisition system to
monitor torque-twist hysteresis loops ofthe specimen.

Fugro conducted the RCST testing under MACTEC's :,QA program.MACTEC audited
-F~ugo!s QA-program and provided~additional.•QA-requirements-through a procurement__ .
agreement with Fugro. !Per MACTEC!s work:.instructions,.RCTS testing was conducted
following the procedure developed by Dr. Stokoe:of the-.University of Texas,

Equipment calibrations provided traceability to NIST standards or physical constants.
Equipment calibration records were provided separiate~ly to MACTEC.
In accordance with the agreement between Fug0roand MACTEC, a trial test on a

standard sand was performed and furnished to Dr. Stokoe for review prior to proceeding
with assigned tests. Dr. Stokoe, based on the results of the trial test, approved the
Fugro setup..-and procedure as acceptable to proceed. Individual test results were.
provided to Dr. Stokoe for review prior to submission to MACTEC. Evidence of Dr.:
Stokoels review andiapproval is ;included with the test results,. Comments made by Dr.
Stokoe were incorporated into the final test reports.



Index Testing Summary for RCTS Samples
STP .Project

Index Properties_,

Appendix; Sample Sample Sample1 Field
.No. Sample ýNo. Depth (ft) Type Class* UW (Iblft3e) MG (%) LL PI

A 8405 UD13 294.7 UD CH :120.3 29 :80 60

B B305 UD13 265,5 UD SP-SMI/CHi 116 19.2 NP -NP
C B405 UD16 '358.5 UD CH. i16.3.3 29.5. 92 65:
D B4Q5 UD1.9 440.5 UD CRH 131.7 17.4 33 .22

: E 8305 UD18 387.5 UD SP-SM 128,8 21.2 NP. :NP

F:, B305 UD25 "590.5 UD CH 128.8 20.6 67 48.
G-. 405 U04 85 . UD CLCRH 131 226 60 .41

B 8405 UDB " 170 UD CHIML 124A4- 22.9, NP NP
1 B305 " u010 195 .UD CH I20 ..279 70 48
" B405 U01 11.8 UD1 CH 117.9 -28.2 73 52

K B405 UD24 569.2 UD CH 122.1 27.2 84 62
L . 8405 .UD10. 224. UD CL :1i4-9 .34.5 73 51
M B405:j UDS 127 J. UJD CL 121.8 272 868 50.

N 9306. UD3S 75 UD SC 132.6 24:7 NP NP

Inforrmation provided by MACTEC, Inc,



RCTS TES'T AROV-VAL

I .. ~PRMMEC-T SITEiYAMEI____

Test ID JSample IDJ Depth B.S. Approved: By Date

RCTS#A~ B4G5ZUDw3 29.7 77~
_ _ _ _ _ . 305-U V 13 26 ...5 / ,

B.+S•.-..DII-,S-6 1 358.5
_______ J. s B405-"LM19 440.5 .', 7 ...: .-..

RCTS#E. B3•5-UDIS I 587.5 A1 /3 :-iK ý.. ;g2
RCTS# K>. ... ________-________

Tile kCTS tests fortthe Site .refer~erced.:above were.tested, and a report .was preparexd, by.Fugro :Consultants; n.: '.

I. have. reviewed the. data and' associatd, results listed above and found them to be
reasonable..

Approved By:.

Dr. Kenneth Sto~koe

AI.\n 6./ ýA-



RCTS. TEST APROVALJ.

PROMECT SITEINM•E I STP

Test ID J Sample -Depth B3S,. Appr0oed y Date

•CTS....305-U .25 590.5

The. RCTS testý for the site.:'r'frenf d above' 6. tested, and a :r:eporit was-.prepared, by

I have reviewed. the data and 'associate s*reslts 1ilgted ,aboe and found them to -be,

reasonable.

Approved By::

Dr. Kennt $tokoe.



RCTS TEST APROVAL

PROJECTSITE/NAME I STP 7

;DTest Iep tample ID Depth S. App'e - D. e

RCTS#G- B B45UD.4.8

"Thi RCTS test '.for qe site; eferenced .above Was.tested, and a report:was prepared, by

nUgo Cdnswtants'. .c.

I have reviewed the data. axd .,associated requ1ts isted :aboive and, found them. to be.

reaortable.

Approyed ByE;

Dr. Kemneth Stokoe

"+ lx,

1~

1-



RCTS TEST APROVAL

PROJECT SITE/NA:M.E ST

Is s • DTeft B.S. ApproYed By.
Test) .$aipED) ,App ro.t.) Date

'|.. •.:( t . a . .. ,.

C ,R TS#H ýB405-UD,8 170.

The RCTS test for the site referýnced abobe .was tested, and a report .was prqpared, by

Fugr 0Consulivants, Inc.
I. have: reviewed ithe :data and ass .ocited .rsu1listcd. above ad f0ud them to be

Approtved By:

Dr.-Kenmeth Stokoe

Idlyr 4 V½-dAG(c ~



O RCTS TEST APROVAJ

I ,PROJECT SITE/NAM I STP

. ..... ..... .piDepth B.S., Approved By e

R" TS#I B30GSJ•5 .0 195.0. , .....

The R.CTS'test for the. site referenced above Was. tested, and .•a report was- prepaed, b-y

Fugro Consultafnts, Inc.

I hav.e reviewed tei:data and associated resu!ft. listedi above and ,found theim to be

reasonable.

Approv6edBY

Dr. Kenneth. Stokoe.



RCTS.TFJST APROVAL

PROJECTSITE/NAME ISTP

Depith -31.S 1 A~pprved]By
Test ID Sample rD M Date

RCTS# ' AB05UD " .8 ,W IT. .8

The. RTS test for the site refere.iced above Was.'teste'd, and a:report was prepared, by

Fugro' l Consultants, Inc,

: have revi•ewed the data and associated. results listed 'above and fouind them to be

reasonable.

Approved By:.

Dr.:Kennetb Stokoe

A



RCTS TEST APROVAL

PROJECTSITTE/NIAME STP

Test-ID Swmp le i. DepthtB.S. . Approved By Date

RCTSAK B405-UJD.24 569'2 , "

The'RCTS test for Othe site rfeenced aovewas tested .and: a.teprt-•was prepared, by

Fugro CoAsu ltants, Inc,

I have reviewed the dataand associated resul ts listed above. ah. fru-nd theiti. to :be

reasonable.

ApprovýdBy> / j• p

Dr. .Kenne.th Stokoe



RCTS TEST APROVAL

-PROJECT SITE/NAME ,STP

t..eDepth 3.. Appr-oveds. By)ate

:RC TS#L B05-UDIO I 21410 -7, V'.

The RCTS test for the ske-referenced above was tested -aand :a report was prepared, by

'Fu•gro Coxisuitaait, Inc.

S.have reviewed the data 4nd associatbd resuts is't ed above nd :found. themn to be

reasonable..

Approve By:

Dr. Kenneth Stokoe

P:

X

fljy

, -ftJ ,. .VI



RCTS TEST APROYAL

IPROJECT-SITE/NAME ST?

s I Sa ... DNepth 8.s., Approved By Dae

(F t. (Ikn#i 0 S)K
4 RCTSg#IV ýB405-TJD6 I 127 P -C

gCTSHN IB30-UD3 75:1

The RCTS .tests forb the.,site referenced a.ov-ewere tested-,and"two reports.were...ppared,

by Fugr9 Consul tantsi, Inc.

, have recviewed .dthe :data: ad asociated results listed above: and found them, to. be

reasonable.

r.

3

Approved T.t

Dr. ke~nneth .Stokoe

6~IN~,

41L-



APPENDIX A

Specimen STP B405-UD13
CLAY (LL=80, PI=60; Gs=2.75)

Borehole B405
Sample UD13

Depth = 294.7 ft ( 89.8 m)

Total Unit Weight = 120.3 lb/ft3

Water Content = 29.0 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 87.3 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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CLAY - STP B405-UD13

Test Station: RC-9

Shearing Strain: <0.001%
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Figure A.1 Variation in Low-Amplitude Shear Modulus with
Magnitude and Duration of Isotropic Confining Pressure from
Resonant Column Tests
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CLAY - STP B405-UD13

Test Station: RC-9

Shearing Strain: <0.001%
Testing at 349.1 psi was affected by pressure

leakage even with double membranes and the
results are not presented
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Figure A.2 Variation in Low-Amplitude Material Damping Ratio with
Magnitude and Duration of Isotropic Confining Pressure from
Resonant Column Tests



1.2
CLAY - STP B405-UD13

Test Station: RC-9

Shearing Strain: <0.001 %

* 21.8 psi

* 43.7 psi

87.3 psi

@ 174.6 psi
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E
in
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0.8
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Testing at 349.1 psi was affected by pressure
leakage even with double membranes and the
results are not presented

0.6
1 10 100 1000 10000

Duration of Confinement, t, minutes

Figure A.3 Variation in Estimated Void Ratio with Magnitude and
Duration of Isotropic Confining Pressure from Resonant Column
Tests



10000
CLAY - STP B405-UD13
Test Station: RC-9
Shearing Strain: <0.001%
Time=1000 min at each pressure

U)

E)

(0

4-j

1000

Testing at 349.1 psi was affected by pressure
leakage even with double membranes and
the results are not presented

100
10 100

Isotropic Confining Pressure, (o, psi

1000

Figure A.4'Variation in Low-Amplitude Shear Wave Velocity with
Isotropic Confining Pressure from Resonant Column Tests



100000

CLAY - STP B405-UD13

Test Station: RC-9

Shearing Strain: <0.001%

Time=1000 min at each pressure

E
0
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E
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0

I-'U
'U

U,

.3.

Testing at 349.1 psi was affected by pressure
leakage even with double membranes and
the results are not presented

10000

1000
10 100 1000

Isotropic Confining Pressure, a,, psi

Figure A.5 Variation in Low-Amplitude Shear Modulus with Isotropic
Confining Pressure from Resonant Column Tests
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CLAY - STP B405-UD1 3

Test Station: RC-9

Shearing Strain: <0.001%

Time=1000 min at each pressure

Testing at 349.1 psi was affected by pressure leakage
even with double membranes and the results are not
presentedt-

0,'

.E

I-

CL

E

E

0
_J

1

Due to noisy signals, original results at 87.3 and
174.6 psi-were adjusted by exponential best-fit.

I T I I '1 I f I I I I , , I I I0
10 100 1000

Isotropic Confining Pressure, a,, psi

Figure A.6 Variation in Low-Amplitude Material Damping Ratio with
Isotropic Confining Pressure from Resonant Column Tests
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CLAY - STP B405-UDI3

Test Station: RC-9
Shearing Strain: <0.001%

Time=lO00 min at each pressure

Testing at 349.1 psi was affected by pressure
leakage even with double membranes and the
results are not presented

0.8

0.6
10 100 1000 .

Isotropic Confining Pressure, Uo, psi

Figure A.7 Variation in Estimated Void Ratio with Isotropic Confining
Pressure from Resonant Column Tests



9000

CLAY - STP B405-UD13

Test Station: RC-9

Time > 1000 min at each pressure

Testing at 349.1 psi was affected by pres
leakage even with double membranes an
the results are not presented
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Figure A.8 Comparison of the Variation in Shear Modulus with
Shearing Strain and Isotropic Confining Pressure from the Resonant
Column Tests
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E
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E
o CLAY- STP B405-UD1 3Z Test Station: RC-9

Time > 1000 min at each pressure
0.2

Testing at 349.1 psi was affected by pressure
leakage even with double membranes and the
results are not presented

1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01

Shearing Strain, y, %

Figure A.9 Comparison of the Variation in Normalized Shear
Modulus with Shearing Strain and Isotropic Confining Pressure from
the Resonant Column Tests



15
CLAY - STP B405-UD13
Test Station: RC-9
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Table A.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B405-UD13

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a, Modulus, Gm0 , Shear Wave Material Damping VoidVelocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) N%)
21.8 3139 150 2575 124 827 1.85 0.827
43.7 6293 301 2913 140 876 1.73 0.814
87.3 12571 601 3205 154 915 1.65 0.798
174.6 25142 1203 3547 170 957 1.51 0.776



Table A.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UD13; Isoptropic Confining Pressure, a0=87.3 psi (12.6 ksf 602 kPa)

Peak hear Normalized
Peak ShearMouls Shear Average* Material

Shearing Modulusf Modulus, Shearing Damping
Strain, % G, ksf GIGmax Strain, % Ratiox, D, %

2.09E-04 3235 1.00 2.09E-04 1.55
3.98E-04 3235 1.00 3.98E-04 1.57
8.01E-04 3235 1.00 8.01E-04 1.74
1.56E-03 3235 1.00 1.33E-03 1.74
3.07E-03 3235 1.00 2.67E-03 1.77
6.15E-03 3226 1.00 5.36E-03 1.93
1.17E-02 3205 0.99 1.01E-02 2.12
2.11E-02 3163 0.98 1.79E-02 2.46
3.93E-02 3050 0.94 3.24E-02 3.06
7.74E-02 2823 0.87 6.13E-02 3.85
1.58E-01 2441 0.75 1.20E-01 4.89
3.55E-01 1910 0.59 2.49E-01 6.12
5.76E-01 1623 0.50 3.83E-01 7.18
8.46E-01 1407 0.43 5.37E-01 8.36

÷ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table A.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD13; Isotropic Confining Pressure, a0= 87.3 psi
(12.6 ksf = 602 kPa)

First Cycle. Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmax Ratio, D, % Strain, % G; ksf G/Gm,, Ratio, D, %
4.31E-04 2886 1.00 1.47 4.16E-04 2893 1.00 1.25
8.23E-04 2886 1.00 1.24 8.04E-04 2893 1.00 1.33
2.OOE-03 2886 1.00 1.46 1.99E-03 2893 1.00 1.61
3.84E-03 2886 1.00 1.68 4.01E-03 2893 1.00 1.54
9.85E-03 2886 1.00 1.75 9.88E-03 2893 1.00 1.88
2.02E-02' 2835 0.98 2.19 2.02E-02 2839 0.98 2.23



Table A.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UD13; Isoptrop!c Confining Pressure, ao=349 psi (50.3 ksf = 2406 kPa)

Peak Shear Normalized A Material
ShearigMdls Shear Average Dmpn'Shear Damping

Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf G/Grnax Strain, % %

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve
* Data not available due to leakage.



Table A.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping
Ratio with Shearing Strain from TS Tests of Specimen STP B405-UD13; Isotropic
Confining Pressure, ca=160 psi (23.0 ksf = 1103 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Damping Shearing Modulus, Shear Damping
Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modulus, Ratio, D,

* Data not available due to leakage..
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APPENDIX B

Specimen STP B305-UD13
Silty SAND (Non Plasticity; Gs=2.65)

Borehole B305
Sample UD13

Depth = 265.5 ft ( 80.8 m)

Total Unit Weight = 116.0 lb/ft3

Water Content = 19.2 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 78.6 psi

/

FUGRO JOB #: 0401-1660
Testing Station: RC9

/
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Table B.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B305-UD13

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a0 Modulus, Gmax Shear Wave Material Damping Void

Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) N%_
19.6 2822 135 1631 78 671 1.18 0.692
39.2 5645 270 2315 111 798 1.13 0.684
78.6 11318 542 3452 166 970 1.03 0.672
157.2 22637 1083 5283 254 1185 0.89 0.628
31.4.3 45259 2166 7609 365 1414 0.80 0.610



Table B.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B305-UD13; Isoptropic Confining Pressure, co=78.6 psi (11.3 ksf= 542 kPa)

Normalized
Peak Shear Shear Average" Material

Shearing Modulus, Modulus, Shearing Damping
Strain, % G, ksf G/Gmr Strain, % Ratiox, D, %

1.40E-04 3489 1.00 1.40E-04 0.95
2.86E-04 3489 1.00 2.86E-04 0.95
5.83E-04 3489 1.00 5.83E-04 0.96
1.15E-03 3474 1.00 1.15E-03 0.97
2.25E-03 3453 0.99 2.02E-03 1.05
4.29E-03 3409 0.98 3.93E-03 1.12
7.96E-03 3346 0.96 7.32E-03 1.24
1.43E-02 3261 0.93 1.28E-02 1.47
2.54E-02 3096 0.89 2.20E-02 1.69
4.56E-02 2875 0.82 3.90E-02 2.15
8.12E-02 2588 0.74 6.56E-02 3.17
1.44E-01 2284 0.65 1.09E-01 4.43
2.55E-01 2032 0.58 1.75E-01 6.38

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table B.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B305-UD13; Isotropic Confining Pressure, a,=78.6 psi
(11.3 ksf = 542 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmax Ratio, D, % Strain, % G, ksf G/Grx Ratio, D, %
2.58E-04 3818 1.00 0.88 2.66E-04 3777 1.00 0.78
5.01E-04 3818 1.00 0.84 4.97E-04 3777 1.00 0.94
9.62E-04 3818 1.00 0.84 9.67E-04 3777 1.00 1.04
1.91E-03 3818 1.00 0.83 1.94E-03 3777 1.00 0.75
9.46E-03 3485 0.91 1.53 9.45E-03 3490 0.92 1.45
2.05E-02 3210- 0.84 2.25 2.06E-02 3202 0.85 2.07
3.79E-02 2912 0.76 3.98 3.51E-02 3001 0.79 2.94



Table B.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B305-UD13; Isoptropic Confining Pressure, a,= 314.3 psi (45.3 ksf= 2166
kPa)

Normalized Material
Peak Shear Ser Average Dmpn

Shearing Modulus, Modulus, Shearing

Strain, % G, ksf Mol Strain, % Ratiox, D,
____ G/Gm,,.

5.60E-05 7674 1.00 5.60E-05 0.77
1.15E-04 7674 1.00 1.15E-04 0.75
2.27E-04 7674 1.00 2.27E-04 0.75
4.49E-04 7674 1.00 4.49E-04 0.83.
9.22E-04 7674 1.00 9.22E-04 0.90
3.52E-03 7580 0.99 3.27E-03 0.95
6.60E-03 7487 0.98 6.03E-03 1.01
1.20E-02 7303 0.95 1.11E-02 1.15
2.13E-02 7087 0.92 1.95E-02 1.30
3.74E-02 6738 0.88 3.30E-02 1.67
6.62E-02 6249 0.81 5.79E-02 2.01
1.14E-01 5638 0.73 9.46E-02 2.97
1.59E-01 5248 0.68 1.26E-01 3.82
2.03E-01 4974 0.65 1.56E-01 4.31
+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table B.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B305-UD13; Isotropic
Confining Pressure, a,=314.3 psi (45.3 ksf = 2166 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Damping Shearing Modulus, Shear Damping
Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modulus, Ratio, D, %
1.04E-03 7504 1.00 0.41 1.04E-03 7448 1.00 0.48
2.03E-03 7504 1.00 0.59 2.05E-03 7448 1.00 0.43
6.65E-03 7445 0.99 0.93 6.68E-03 7418 1.00 0.71
9.92E-03 7276 0.97 1.00 9.93E-03 7272 0.98 1.21
1.34E-02 7188 0.96 1.04 1.34E-02 7181 0.96 1.26
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APPENDIX C

Specimen STP B405-UD16
CLAY (LL=92, P1=65; Gs=2.74)

Borehole B405
Sample UD16

Depth = 358.5 ft ( 109.3 m)

Total Unit Weight= 116.3 lb/ft3
Water Content = 29.5 %

Estimated In-Situ Ko = 0.5
Estimated In-Situ Mean Effective

Stress = 106.1 psi

FUGRO JOB #: 0401-1660
Testing Station: RC8
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Figure C.1 Variation in Low-Amplitude Shear Modulus with
Magnitude and Duration of Isotropic Confining Pressure from
Resonant Column Tests
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Figure C.2 Variation in Low-Amplitude Material Damping Ratio with
Magnitude and Duration of Isotropic Confining Pressure from
Resonant Column Tests
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Figure C.3 Variation in Estimated Void Ratio with Magnitude and
Duration of Isotropic Confining Pressure from Resonant Column
Tests
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Test Station: RC-8
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Figure C.6 Variation in Low-Amplitude Material Damping Ratio with
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Resonant Column Tests
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with Loading Frequency at an Isotropic Confining Pressure of 106.1
psi from the Combined RCTS Tests
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Table C.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear M6dulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B405-UD16

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a. Modulus, Gmax Shear Wave Material Damping Void

Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%)
26.5 3816 183 1679 81 679 3.12 0.863
53.0 7632 365 1819 87 689 2.87 -

106.1 15278 731 1971 95 730 2.50 0.833
212.2 30557 1462 2463 118 806 3.01 0.789
424.4 61114 2924 3426 164 934 2.65 0.727



Table C.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UD16; Isoptropic Confining Pressure, a(,=106.1 psi (15.3 ksf= 731 kPa)

Peak hearNormalized
Peak ShearMouls Shear Average' Material

Shearing Modulus, Modulus, Shearing Damping
Strain, % G, ksf GIGMdl Strain, % Ratiox, D, %

3.24E-04 2025 1.00 3.24E-04 2.45
7.02E-04 2025 1.00 7.02E-04 2.50
1.37E-03 2025 1.00 1.37E-03 2.61
2.73E-03 2025 1.00 2.73E-03 2.64
5.45E-03 2025 1.00 4.48E-03 2.74
1.09E-02 2008 0.99 9.18E-03 2.82
2.14E-02 2008 0.99 1.72E-02 2.88
4.23E-02 1973 0.97 3.37E-02 2.98
8.27E-02 1888 0.93 6.67E-02 3.09
1.64E-01 1708 0.84 1.31E-01 3.34
3.37E-01 1433 0.71 2.50E-01 4.34
7.07E-01 1110 0.55 4.77E-01 6.68
1.46E+00 804 0.40 7.97E-01 11.88

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table C.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD16; Isotropic Confining Pressure, a,=106.1 psi
(15.3 ksf= 731 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf GIGmax Ratio, D, % Strain, % G, ksf G/Gmx Ratio, D, %
2.15E-03 1666 1.00 1.52 2.15E-03 1662 1.00 1.36
4.25E-03 1666 1.00 1.40 4.26E-03 1662 1.00 1.31
9.84E-03 1666 1.00 1.72 9.87E-03 1662 1.00 1.61
2.00E-02 1632 0.98 1.94 2.00E-02 1637 0.99 1.98
4.19E-02 1559 0.94 2.05 4.21E-02 1554 0.93 2.10



Table C.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B405-UD16; Isoptropic Confining Pressure, Uc,= 424.4 psi (61.1 ksf 2924
kPa)

Normalized A Materal
Peak Shear Shear Average Damping

Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf G/G .x Strain, % %

1.84E-04 4747 1.00 1.84E-04 2.11
3.72E-04 4747 1.00 3.72E-04 2.10
7.63E-04 4747 1.00 7.63E-04 2.08
1.53E-03 4747 1.00 1.28E-03 2.15
3.06E-03 4747 1.00 2.65E-03 2.15
6.12E-03 4740 1.00 5.33E-03 2.17
1.22E-02 4740 1.00 1.03E-02 2.18
2.43E-02 4706 0.99 2.09E-02 2.26
4.77E-02 4637 0.98 4.07E-02 2.29
9.21E-02 4399 0.93 7.85E-02 2.34
1.75E-01 3944 0.83 1.46E-01 2.79
3.37E-01 3281 0.69 2.60E-01 4.13
4.98E-01 2811 0.59 3.62E-01 5.42
* Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table C.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B405-UD16; Isotropic
Confining Pressure,,c o=424.4 psi (61.1 ksf = 2924 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear 'Normalized Material

Shearing Modulus, Shear Damping Shearing Modulus, Shear Damping
Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modulus, Ratio, D, %
2.16E-03 4018 1.00 1.15 2.14E-03 4038 1.00 0.98
4.31E-03 4018 1.00 0.98 4.29E-03 4038 1.00 1.30
9.67E-03 4018 1.00 1.56 9.67E-03 4038 1.00 1.22
1.95E-02 4015 1.00 1.27 1.94E-02 4034 1.00 1.26
3.11E-02 4001 1.00 1.28 3.10E-02 4013 0.99 1.34
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APPENDIX D

Specimen STP B405-UD19
CLAY (LL=33, Pi=22; Gs=2.66)

Borehole B405
Sample UD19

Depth = 440.5 ft (134.3 m)
Total Unit Weight = 131.7 lb/ft3

Water Content.= 17.4 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 129.4 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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Large scattering was observed from
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very small strain amplitudes
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NOTE: Figures D. 16- D.20 are not available



Table D.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B405-UD19

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a, Modulus, Gmx Shear Wave Material Damping VoidVelocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) fps) N%

32.3 4651 223 2544 122 778 3.56 0.463
64.7 9317 446 3248 156 875 3.88 0.451
129.4 18634 892 5443 261 1124 4.85 0.428
258.8 37267 1783 7881 378 1344 5.04 0.409
455.0 65520 3135 10225 491 1517 4.14 0.384



Table D.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UD19; Isoptropic Confining Pressure, co=129.4 psi (18.6 ksf = 892 kPa)

Peak hearNormalized
Peak ShearMouls Shear Average' Material

Shearing Modulus, odulus, Shearing Damping
Strain, % G, ksf G/Gm,, Strain, % Ratiox, D, %

1.01E-04 5545 1.00 1.01E-04 4.82
2.02E-04 5545 1.00 2.02E-04 4.96
3.93E-04 5545 1.00 3.93E-04 5.09
8.26E-04 5521 1.00 8.26E-04 5.09
1.65E-03 5522 1.00 1.22E-03 5.16
3.32E-03 5451 0.98 2.50E-03 5.28
6.68E-03 5347 0.96 4.70E-03 5.46
1.37E-02 5072 0.91 1.01 E-02 5.62
2.75E-02 4643 0.84 1.96E-02 6.17
6.54E-02 3886 0.70 4.36E-02 6.98
1.73E-01 2847 0.51 1.07E-01 8.85

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table D.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD19; Isotropic Confining Pressure, (r0=129.4 psi
(18.6 ksf= 892 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmrx Ratio, D, % Strain, % G, ksf G/Gmr• Ratio, D, %
3.94E-04 5105 1.00 0.91. 3.97E-04 5047 1.00 1.17
9.61E-04 5105 1.00 1.08 9.84E-04 5047 1.00 1.34
1.99E-03 4996 0.98 1.20 1.95E-03 5047 1.00 1.06
4.06E-03 4889 0.96 1.00 3.95E-03 5026 1.00 1.21
9.59E-03 4530 0.89 2.07 9.56E-03 4546 0.90 2.05
2.15E-02 4035 0.79 3.09 2.17E-02 4004 0.79 3.04
3.21E-02 3726 0.73 4.02 3.26E-02 3681 0.73 4.10



Table D.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B405-UD1 9; Isoptropic Confining Pressure, ao= 455.0 psi (65.5 ksf = 3135
kPa)

Normalized + Material
Peak Shear Shear Average+ Damping

Shearing Modulus, Modulus, Shearing Rating

Strain, % G, ksf G/Gmau Strain, % Ratiox, D,

8.OOE-06 11224 1.00 8.OOE-06 4.37
1.60E-05 11224 1.00 1.60E-05 4.41
3.OOE-05 11224 1.00 3.OOE-05 4.47
5.70E-05 11224 1.00 5.70E-05 4.62
1.15E-04 11224 1.00 1.15E-04 4.66
2.30E-04 11204 1.00 2.30E-04 4.79
4.60E-04 11153 0.99 4.60E-04 4.76
9.53E-04 11152 0.99 9.53E-04 4.73
1.91E-03 11102 0.99 1.46E-03 4.83
3.85E-03 10951 0.98 2.95E-03 4.85
7.74E-03 10650 0.95 5.71 E-03 5.05
1.60E-02 10063 0.90 1.16E-02 5.49
3.54E-02 8848 0.79 2.52E-02 5.82
8.13E-02 7297 0.65 5.49E-02 7.10
+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
'Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table D.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B405-UD19; Isotropic
Confining Pressure, a,=455.0 psi (65.5 ksf = 3135 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Damping Shearing Modulus, Shear Damping
Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modulus, Ratio, D, %

* Data are NOT available. System compliance was suspected at the confining pressure of 455

psi during torsional shear tests, dynamic soil behavior could not be determined accordingly.
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APPENDIX E

Specimen STP B305-UD18
SAND (Non Plasticity; Gs=2.67)

Borehole B305
Sample UD18

Depth = 387.5 ft( 118.1 m)

Total Unit Weight = 128.8 lb/ft3

Water Content = 21.2 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 113.9 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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NOTE: Figures E. 11 - E.20 are not available



Table E.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B305-UD18

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a. Lodultude Gha Shear Wave Material Damping VoidModulus, G Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%N
.28.5 4104 196 2427 116 776 0.55 0.548

57.0 8208 393 3757 180 964 0.40 0.542
113.9 16402 785. 5589 268 1173 0.27 0.535
227.8 32803 1570 8735 419 1462 0.24 0.524
455.0 65520 3135 12296 590 1726 0.19 0.510



Table E.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B305-UD18; Isoptropic Confining Pressure, a0=113.9 psi (16.4 ksf = 785 kPa)

Normalized
Peak Shear Shear Average' Material

Shearing Modulus Modulus, Shearing Damping
Strain, % G, ksf G/Grnx Strain, % Ratiox, D, %

1.11E-04 5636 1.00 1.11E-04 0.37
2.26E-04 5636 1.00 2.26E-04 0.37
4.43E-04 5636 1.00 4.43E-04 0.47
8.98E-04 5617 1.00 8.98E-04 0.47
1.74E-03 5589 0.99 1.65E-03 0.55
3.28E-03 5534 0.98 3.07E-03 0.63
5.92E-03 5451 0.97 5.48E-03 0.78
1.04E-02 5314 0.94 9.63E-03 0.86
1.81E-02 5100 0.92 1.69E-02 0.99
3.09E-02 4832 0.86 2.77E-02 1.25
5.21E-02 4483 0.80 4.45E-02, 1.85
9.01E-02 3970 0.70 7.35E-02 2.90
1.58E-01 3423 0.61 1.20E-01 4.28
2.82E-01 2821 0.50 2.03E-01 5.30

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table E.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B305-UD18; Isotropic Confining Pressure, a,=1 13.9 psi
(16.4 ksf= 785 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gm• Ratio, D, % Strain, % G, ksf G/Gm• Ratio, D, %

*Data are NOT available. System compliance was suspected at the confining pressures of 113.9 psi during

torsional shear tests, dynamic soil behavior could not be determined accordingly.



Table E.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B305-UD 18; lsoptropic Confining Pressure, cro= 455.0 psi (65.5 ksf = 3135
kPa)

Normalized + Material
Peak Shear Ser Average Dmpn

Shearing Modulus, Modulus, Shearing Raiox, D,

Strain, % G, ksf G/Grdl Strain, % D

8.90E-05 12144 1.00 8.90E-05 0.43
1.79E-04 12144 1.00 1.79E-04 0.39
3.57E-04 12144 1.00 3.57E-04 0.30
7.28E-04 12144 1.00 7.28E-04 0.40
1.41E-03 12069 0.99 1.32E-03 0.50
2.68E-03 11946 0.98 2.51E-03 0.54
5.02E-03 11823 0.97 4.76E-03 0.57
9.22E-03 11671 0.96 8.87E-03 0.57
1.57E-02 11520 0.95 1.48E-02 0.59
2.56E-02 11121 0.92 2.39E-02 0.79
4.24E-02 10489 0.86 3.91E-02 0.95
6.77E-02 9658 0.80 6.03E-02 1.60
1.05E-01 8791 0.72 8.92E-02 2.20
+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
'Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table E.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B305-UD18; Isotropic

Confining Pressure, a,=455.0 psi (65.5 ksf = 3135 kPa)

*Data are NOT available. System compliance was suspected at the confining pressures of 455.0
psi during torsional shear tests, dynamic soil behavior could not be determined accordingly.
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APPENDIX F

Specimen STP B305-UD25
CLAY (LL=67, P1=48)

Borehole B305
Sample UD25

Depth = 590.5 ft (180.0 m)

Total Unit Weight = 128.8 lb/ft3

Water Content = 20.6 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 172.7 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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Table F.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B305-UD25

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, c0 Modulus, G Shear Wave Material Damping Void

Modulus, G,,, Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) N
43.2 6221 298 2906 139 851 5.00 0.603
86.4 12442 595 2872 138 844 5.02 0.595
172.7 24869 1190 2973 143 854 4.78 0.580
345.4 49738 2380 4217 202 1012 4.53 0.562
455.0 65520 1 3135 4692 225 1063 4.37 0.549



Table F.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B305-UD25; Isoptropic Confining Pressure, ,o,=172.7 psi (24.9 ksf = 1190 kPa)

Normalized
Peak Shear Shear Average' Material

Shearing Modulus Modulus, Shearing Damping
Strain, % G, ksf G/Gmax Strain, % Ratiox, D, %

7.1OE-05 3575 1.00 7.1OE-05 5.04
1.37E-04 3575 1.00 1.37E-04 4.99
2.67E-04 3575 1.00 2.67E-04 5.04
5.54E-04 3575 1.00 5.54E-04 5.05
1.08E-03 3575 1.00 1.08E-03 5.12
2.17E-03 3575 1.00 1.54E-03 5.154.34E-03 3575 1.00 3.13E-03 5.23
8.66E-03 3552 0.99 6.23E-03 5.46
1.82E-02 3498 0.98 1.33E-02 5.61
3.89E-02 3312 0.93 2.72E-02 6.12

8.56E-02 2954 0.83 5.82E-02 6.69
2.03E-01 2344 0.66 1.34E-01 7.60
3.49E-01 1923 0.54 2.1OE-01 10.22

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table F.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B305-UD25; Isotropic Confining Pressure, ao=1 72.7 psi
(24.9 ksf = 1190 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized. Material
Shearing Modulus, Shear.Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Grnax Ratio, D, % Strain, % G, ksf G/Gmax Ratio, D, %
9.58E-04 2784 1.00 1.55 9.57E-04 2805 1.00 1.36
1.74E-03 2784 1.00 1.50 1.76E-03 2805 1.00 1.46
3.43E-03 2784 1.00 1.83 3.52E-03 2805 1.00 1.85
9.94E-03 2787 1.00 2.36 1.00E-02 2761 0.98 2.17
2.08E-02 2665 0.96 2.94 2.09E-02 .2646 0.94 3.17
4.47E-02 2370 0.85 3.17 4.52E-02 2352 0.84 3.30



Table F.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B305-UD25; Isoptropic Confining Pressure, a,= 455.0 psi (65.5 ksf 3135
kPa)

Nonrmalized Material
Peak Shear Nor Average+ MameingShear Damping

Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf GIGmax Strain, %

2.60E-05 5456 1.00 2.60E-05 4.72
5.20E-05 5456 1.00 5.20E-05 4.69
1.03E-04 5456 1.00 1.03E-04 4.72
2.02E-04 5456 1.00 2.02E-04 4.72
3.97E-04 5456 1.00 3.97E-04 4.72
9.85E-04 5456 1.00 9.85E-04 4.79
4.29E-03 5456 1.00 3.26E-03 4.90
9.75E-03 5416 0.99 7.22E-03 5.13
2.09E-02 5281 0.97 1.53E-02 5.38
4.47E-02 4981 0.91 3.22E-02 5.63
1.01E-01 4348 0.80 7.06E-02 6.27
2.39E-01 3381 0.62 1.58E-01 7.71

* Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table F.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B305-UD25; Isotropic
Confining Pressure, a0=455.0 psi (65.5 ksf = 3135 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Damping Shearing Modulus, Shear Damping
Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modulus, Ratio, D, %
1.04E-03 4452 1.00 1.40 1.03E-03 4429 1.00 1.59
2.01E-03 4452 1.00 1.80 2.04E-03 4429 1.00 1.80
4.06E-03 4452 1.00 1.47 4.08E-03 4429 1.00 1.55
9.41E-03 4428 0.99 1.63 9.39E-03 4429 1.00 1.65
1.93E-02 4327 0.97' 1.79 1.93E-02 4327 0.98 1.78
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APPENDIX G

Specimen STP B405-UD4
CLAY (LL=60, P1=41)

Borehole B405
Sample UD4

Depth = 85 ft (25.9 m)

Total Unit Weight= 131.0 lb/ft3

Water Content = 22.6 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 26.4 psi

FUGRO JOB #: 0401-1660
Testing Station: RC8
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Table G.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B405-UD4

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, cy0  Modulus, Gm, Shear Wave Material Damping Void
Isotropic Confinin Presure c ___Mdulus Gm____x _ Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps)
6.6 950 45 1998 96 700 2.63 0.605
13.2 1901 91 1983 95 697 2.47 0.604
26.4 3802 182 2155 103 727 2.30 0.602
52.8 7603 .364 2367 114 759 1.96 0.594
105.6 15206 1 728 2593 124 792 0.73 0.583



Table G.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UD4; Isoptropic Confining Pressure, ,o,=26.4 psi (3.8 ksf = 182 kPa)

Peak ShearNormalized
Peak ShearMous Shearl Average+ Material

Shearing MoGlksf Modulus, Shearing Damping
Strain, % G, ksf GIGmax Strain, % Ratiox, D, %

8.90E-05 2198 1.00 8.90E-05 2.37
1.58E-04 2198 1.00 1.58E-04 2.39
3.21 E-04 2198 1.00 .3.21 E-04 2.38
6.42E-04 2198 1.00 6.42E-04 2.44
1.25E-03 2198 1.00 1.04E-03 2.43
2.55E-03 2176 0.99 2.14E-03 2.45
5.06E-03 2176 0.99 4.25E-03 2.41
1.01E-02 2155 0.98 8.50E-03 2.45
2.OOE-02 2133 0.97 1.68E-02 2.58
3.93E-02 2048 0.93 3.22E-02 2.75
7.61E-02 1903 0.87 5.94E-02 3.55
1.44E-01 1666 0.76 1.08E-01 4.44
2.81E-01 1274 0.58 1.91E-01 6.95

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table G.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD4; Isotropic Confining Pressure, co=26.4 psi (3.8
ksf = 182 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmax Ratio, D, % Strain, % G, ksf G/Gmax Ratio, D, %

2.22E-03 1891 1.00 1.04 2.27E-03 1852 1.00 0.82
4.21E-03 1891 1.00 1.19 4.39E-03 1852 1.00 1.09
1.06E-02 1891 1.00 1.32 1.06E-02 1852 1.00 1.62
2.20E-02 1840 0.97 1.81 2.22E-02 1830 0.99 1.72
4.60E-02 1654 0.87 2.62 4.66E-02 1634 0.88 2.65



Table G.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B405-UD4; Isoptropic Confining Pressure, a,,= 105.6 psi (15.2 ksf 728
kPa)

Normalized + Material
Peak SheariShear Average Damping

Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf G/Gmax Strain, % %

1.63E-04 2787 1.00 1.63E-04 1.87
2.53E-04 2787 1.00 2.53E-04 1.89
3.85E-04 2787 1.00 3.85E-04 1.90
7.52E-04 2787 1.00 7.52E-04 1.95
1.40E-03 2787 1.00 1.24E-03 1.93
2.72E-03 2787 1.00 2.37E-03 2.01
5.27E-03 2787 1.00 4.64E-03 2.03
1.08E-02 2748 0.99 9.42E-03 2.04
2.15E-02 2723 0.98 1.87E-02 2.11
4.26E-02 2602 0.93 3.62E-02 2.26
8.56E-02 2368 0.85 7.11E-02 2.84
1.74E-01 2037 0.73 1.40E-01 3.43
3.89E-01 1573 0.56 2.80E-01 5.37
5.60E-01 1371 0.49 3.81E-01 6.48
+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
'Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table G.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B405-UD4; Isotropic Confining
Pressure, a,=105.6 psi .(15.2 ksf= 728 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Damping Shearing Modulus, Shear Damping
Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modulus, Ratio, D, %
2.04E-03 2521 1.00 0.89 2.05E-03 2509 1.00 0.92
4.06E-03 2521 1.00 0.92 4.09E-03 2509 1.00 1.02
1.04E-02 2477 0.98 1.17 1.03E-02 2484 0.99 1.26
2.14E-02 2395 0.95 1.47 2.15E-02 2384 0.95 1.38
4.83E-02 2128 0.84 2.47 4.89E-02 2099 0.84 -2.52
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APPENDIX H

Specimen STP B405-UD8
SILT (Non-Plastic; Gs=2.65)

Borehole B405
Sample UD8

Depth = 170 ft (51.8 m)

Total Unit Weight= 124.4 lb/ft3

Water Content.= 22.9 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 51 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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Table H.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B405-UD8

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a,, Modulus G Shear Wave Material Damping Void
Isotropic Confinin Presure __oMdulus Gm______ Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%)
13 1843 88 1421 68 604 1.14 0.65
26 3672 176 2042 98 724 1.03 0.65
51 7344 351 2953 142 869 0.74 0.65
102 14688 703 4949 238 1123 0.69 0.64
204 29390 1406 6818 327 1314 0.61 0.63



Table H.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UD8; Isoptropic Confining Pressure, uo-=51 psi (7.3 ksf = 351 kPa)

Peak Shear Normalized Average+ Material
Shearing Modulus Modulus, Shearing Damping
Strain, % G, ksf G/Gmax Strain, % Ratiox, D, %

4.59E-04 2978 1.00 4.59E-04 0.73
9.74E-04 2978 1.00 9.74E-04 0.73
1.76E-03 2978 1.00 1.76E-03 0.73
3.34E-03 2927 0.98 3.11E-03 0.77
5.97E-03 2877 0.97 5.55E-03 0.76
1.04E-02 2802 0.94 9.47E-03 0.92
1.75E-02 2704 0.91 1.60E-02 1.07
2.84E-02 2560 0.86 2.58E-02 1.32
5.38E-02 2328 0.78 4.63E-02 1.95
9.68E-02 2086 0.70 7.74E-02 3.33
1.69E-01 1843 0.62 1.25E-01 ,4.68
3.03E-01 1592 0.53 2.OOE-01 7.24

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table H.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD8; Isotropic Confining Pressure, ao,=51 psi (7.3 ksf

= 351 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gm,, Ratio, D, % Strain, % G, ksf G/Gmx Ratio, D, %

7.04E-04 3197 1.00 0.55 7.1OE-04 3169 1.00 0.63
1.06E-03 3182 1.00 0.60 1.07E-03 3155 1.00 0.69
2.14E-03 3151 0.99 0.85 2.15E-03 3137 0.99 0.68
4.39E-03 3077 0.96 1.33 4.36E-03 3094 0.98 1.13
9.79E-03 2759 - 0.86 1.76 9.80E-03 2754 0.87 2.02
2.19E-02 2470 0.77 3.01 2.20E-02 2457 0.78 2.87
4.89E-02 2121 0.66 4.65 4.87E-02 2137 0.67 4.47



Table H.4 Variation in Shear Modulus and Matedal Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B405-UD8; Isoptropic Confining Pressure, 00= 204 psi (29.4 ksf = 1406
kPa)

Normalized Material
Peak Shear Ser Average+ apn

Shearing Modulus, Modulus, Shearing RaminD

Strain, % G, ksf GIGmax Strain, %

1.76E-04 6800 1.00 1.76E-04 0.60
3.46E-04 6800 1.00 3.46E-04 0.63
7.12E-04 6800 1.00 7.12E-04 0.64
1.39E-03 6800 1.00 1.32E-03 0.64
2.65E-03 6800 1.00 2.49E-03 0.64
4.87E-03 6692 0.98 4.53E-03 0.63
8.71E-03 6577 0.97 8.18E-03 0.71
1.59E-02 6351 0.93 1.49E-02 0.82
2.69E-02 6093 0.90 2.50E-02 0.98
4.65E-02 5733 0.84 4.23E-02 1.23
7.99E-02 5282 0.78 7.11E-02 1.74
1.38E-01 4689 0.69 1.17E-01 2.48
2.28E-01 4117 0.61 1.80E-01 3.83
+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table H.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B405-UD8; Isotropic Confining
Pressure, ao=204 psi (29.4 ksf = 1406 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Damping Shearing Modulus, Shear Damping
Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modulus, Ratio, D, %
5.56E-04 6449 1.00 0.55 5.63E-04 6431 1.00 0.59
1.03E-03 6449 1.00 0.41 1.02E-03 6431 1.00 0.58
2.06E-03 6449 1.00 0.53 2.07E-03 6431 1.00 0.65
4.19E-03 6296 0.98 0.59 4.22E-03 6256 0.97 0.47
1.00E-02 6120 0.95 1.07 1.01E-02 6096 0.95 1.07
1.79E-02 5934 0.92 1.51 1.79E-02 5922 0.92 1.53
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APPENDIX I

Specimen STP B305-UDIO
CLAY (LL=70, P1=48; Gs=2.73)

Borehole B305
Sample UD10

Depth = 195.0 ft (59.4 m)

Total Unit Weight = 120.0 lb/ft3

Water Content = 27.9 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 58.2 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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Tests
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Table 1.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B305-UDIO

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a, Modulus, Gm,, Shear Wave Material Damping Void

IorcCoii Presure ___Moulus _________ Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) N%_
14.6 2102 101 1734 83 680 1.33 0.820
29.1 4190 200 1895 91 710 1.24 0.816
58.2 8381 401 2091 100 744 1.18 0.806
116.5 16776 803 2490 120 806 1.11 0.780
233.0 33552 1605 3313 159 911 0.90 0.711



Table 1.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B305-UD10; Isoptropic Confining Pressure, ao-58.2 psi (8.4 ksf = 401 kPa)

Peak Shear Normalized Average+ Material
Shearing Modulus, Modulus, Shearing Damping
Strain, % G, ksf GIGous Strain, % Ratiox, D, %

3.50E-04 2124 1.00 3.50E-04 1.25
6.71E-04 2124 1.00 6.71E-04 1.21
1.28E-03 2124 1.00 1.28E-03 1.22
2.52E-03 2124 1.00 2.32E-03 1.12
5.07E-03 2124 1.00 4.61E-03 1.13
1.02E-02 2117 1.00 9.05E-03 1.18
1.94E-02 2117 1.00 1.71E-02 1.26
5.06E-02 2033 0.96 4.46E-02 1.57
9.69E-02 1902 0.90 8.24E-02 2.04
1.63E-01 1668 0.79 1.30E-01 3.25
2.76E-01 1483 0.70 1.99E-01 5.45

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table 1.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B305-UD10; Isotropic Confining Pressure, a,= 58.2 psi (8.4

ksf =401 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmax Ratio, D, % Strain, % G, ksf G/Gmrax Ratio, D, %

1.03E-03 2025 1.00 0.76 9.80E-04 2057 1.00 0.84
1.96E-03 2025 1.00 0.39 1.95E-03 2057 1.00 0.78
3.89E-03 2025 1.00 0.72 3.87E-03 2057 1.00 0.84
9.56E-03 2025 1.00 0.84 9.50E-03 2057 1.00 0.92
1.98E-02 2016 1.00 0.92 1.97E-02 2020 0.98 0.95



Table 1.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
.of Specimen STP B305-UD10; Isoptropic Confining Pressure, a,,= 233.0 psi (33.6 ksf 1605
kPa)

Normalized A Material
Peak Shear Shear Average* Damping

Shearing Modulus, Modulus, Shearing Ratiox, D,

Strain, % G, ksf GMGml,( Strain, % %

1.26E-04 3480 1.00 1.26E-04 1.05
2.33E-04 3480 1.00 2.33E-04 1.03
4.76E-04 3480 1.00 4.76E-04 1.05
9.48E-04 3480 1.00 9.48E-04 1.09
1.88E-03 3480 1.00 1.73E-03 1.07
3.77E-03 3480 1.00 3.46E-03 1.03
7.41 E-03 3480 1.00 6.74E-03 1.08
1.49E-02 3480 1.00 1.37E-02 1.05
3.05E-02 3439 0.99 2.77E-02 1.09
5.90E-02 3305 0.95 5.31 E-02 1.28
1.07E-01 3087 0.89 9.51E-02 1.61
1.85E-01 2764 0.79 1.55E-01 2.49
3.03E-01 2391 0.69, 2.39E-01 3.97
7.15E-01 1626 0.47 4.72E-01 7.65
' Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table 1.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B305-UD10; Isotropic
Confining Pressure, a,,=233.0 psi (33.6 ksf = 1605 kPa)

First Cycle Tenth Cycle
Normalized Material Nraie

Peak Shear . Peak Shear Normalized MaterialShear Damping Shearing Modulus Shear
Shearing Modulus, Modulus, Ratio, D, Soraing % , ksf Damping
Strain, % G, ksf G/Gmdrn, DG/Gma

1.02E-03 3437 1.00 0.76 1.02E-03 3450 1.00 0.79
2.03E-03 3437 1.00 0.72 2.OOE-03, 3450 1.00 0.68
4.02E-03 3437 1.00 0.71 4.01E-03 3450 1.00 0.77
1.00E-02 3437 1.00 0.88 1.00E-02 3450 1.00 0.74
2.03E-02 3429 1.00 0.84 2.03E-02 3424 0.99 0.88
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APPENDIX J

Specimen STP B405-UD1
CLAY (LL=73, P1=52; Gs=2.77)

Borehole B405
Sample UD1

Depth = 11.8 ft (3.4 m)

Total Unit Weight= 117.9 lb/ft3

Water Content = 28.2 %
Estimated In-Situ Ko = 0.5*

Estimated In-Situ Mean Effective
Stress = 5.2 psi

* Regarding the value as provided by MACTEC, Dr. Stokoe indicates "results show that this is

not correct."

FUGRO JOB #: 0401-1660
Testing Station: RC8
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Table J.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude

Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests

of Specimen STP B405-UD1

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated

Isotropic Confining Pressure, ao Modulus, Gmx Shear Wave Material Damping Void

Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%)
1.3 187 9. _* -- * * * *
2.6 374 18 798 38 466 2.52 0.858

5.2 749 36 887 43 491 2.23 0.860
10.5 1512 72 962 46 512 2.08 0.863
20.9 3010 144 1099 53 546 1.94 0.855

* The scheduled test was not performed to avoid potential damge to the specimen



Table J.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UD1; Isoptropic'Confining Pressure, ao=5.2 psi (0.7 ksf = 36 kPa)

Peak ShearNormalized
Peak Shear Shear Average' Material

Shearing Modulus, Modulus, Shearing Damping
Strain, % G, ksf G/GMrux Strain, % Ratiox, D, %

4.88E-04 875 1.00 4.88E-04 2.31
9.37E-04 875 1.00 9.37E-04 2.32
1.69E-03 875 1.00 1.69E-03 2.33
3.36E-03 871 0.99 2.79E-03 2.34
6.76E-03 871 0.99 5.68E-03 2.33
1.33E-02 871 0.99 1.12E-02 2.39
2.66E-02 857, 0.98 2.18E-02 2.50
5.24E-02 830 0.95 4.24E-02 2.75
1.04E-01 686 0.78 8.33E-02 3.09
2.36E-01 542 0.62 1.82E-01 4.29
5.93E-01 391 0.45 4.21 E-01 5.57

* Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
'Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table J.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD1; Isotropic Confining Pressure, a,= 5.2 psi (0.7
ksf =36 kPa)

First Cycle Tenth Cycle
Peak Shear Normalized Material Peak Shear Normalized Material

Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmax Ratio, D, % Strain,. % G, ksf G/GI,,mx Ratio, D, %
9.24E-04 793 1.00 1.42 9.13E-04 802 1.00 1.44
3.75E-03 793 1.00 1.41 3.72E-03 802 1.00 1.68
9.75E-03 793 1.00 1.50 9.73E-03 795 0.99 1.68



Table J.4 Variation in Shea? Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B405-UDI; Isoptropic Confining Pressure, a,= 20.9 psi (3.0 ksf= 144 kPa)

Normalized Material
Peak Shear Shear Average Damping

Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf G/Gm,,,x Strain, % %

3.21E-04 1138 1.00. 3.21E-04 2.10
6.47E-04 1138 1.00 6.47E-04 2.10
1.28E-03 1138 1.00 1.28E-03 2.11
2.55E-03 1138 1.00 2.17E-03 2.16
5.10E-03 1138 1.00 4.33E-03 2.20
1.03E-02 1138 1.00 8.72E-03 2.23
2.03E-02 1133 1.00 1.72E-02 2.26
4.06E-02 1100 0.97 3.29E-02. 2.28
7.87E-02 1053 0.92 6.53E-02 2.51
1.56E-01 945 0.83 1.26E-01 2.88
3.22E-01 775 0.68 2.48E-01 3.49

Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
'Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table J.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B405-UD1; Isotropic Confining
Pressure, a.=20.9 psi (3.0 ksf 144 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Sheak Shear Shear Damping Shearing Modulus, Shear Damping
Straring% Gduus Modulus, Ratio. D, Strain, % G, ksf Modulus Ratio, D, %
Strain, % G, ksf G/Gmax .% G/G ___

4.42E-04 1045 1.00 0.93 4.26E-04 1067 1.00 0.91
1.01E-03 1045 1.00 1.03 1.00E-03 1067 1.00 0.97
2.03E-03 1045 1.00 1.13 1.97E-03 1067 1.00 1.18
1.OOE-02 1045 1.00 1.24 1.OOE-02 1066 1.00 1.30
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APPENDIX K

Specimen STP B405-UD24
CLAY (LL=84, P1=62; Gs=2.70)

Borehole B405
Sample UD24

Depth = 569.2 ft (173.5 m)

Total Unit Weight = 122.1 lb/ft3

Water Content = 27.2 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 167 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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NOTE: Figures K. 16- K.20 are not available



Table K.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B405-UD24

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a., Modlius S Shear Wave Material Damping Void
sotop_ Confinig Pressure __Modulus, G, _ Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%)
42 6005 287 2214 106 760 2.86 0.77
84 12024 575 2547 122 812 2.72 0.76
167 24034 1150 3082 148 889 2.58 0.74
334 48082 2301 4271 205 1036 2.37 0.71
455 65520 3135 5249 252 1133 2.35 0.66



Table K.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of

Specimen STP B405-UD24; Isoptropic Confining Pressure, a0=167 psi (24.0 ksf = 1150 kPa)

Peak ShearNormalized
Peak ShearMouls Shear Average' Material

Shearing Modulus, Modulus, Shearing Damping
Strain, % G, ksf G/GMdax Strain, % Ratiox, D, %

1.71E-04 3562 1.00 1.71E-04 2.43
3.22E-04 3562 1.00 3.22E-04 2.44

6.16E-04 3546 1.00 6.16E-04 2.52
1.26E-03 3546 1.00 1.03E-03 2.58

2.47E-03 3545 1.00 2.08E-03 2.56
4.75E-03 3545 1.00 3.99E-03 2.64
8.91E-03 3545 1.00 7.39E-03 2.75

1.75E-02 3480 0.98 1,44E-02 2.90
3.43E-02 3373 0.95 2.81 E-02 3.02
6.66E-02 3153 0.89 5.33E-02 3.38
1.45E-01 2761 0.78 1.13E-01 4.05
3.05E-01 2370 0.67 2.22E-01 5.10

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve

i



Table K.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD24; Isotropic Confining Pressure, co= 167 psi
(24.0 ksf =1150 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmax Ratio, D, % Strain, % G, ksf G/Gma, Ratio, D, %
9.99E-04 3287 1.00 1.14 1.02E-03 3277 1.00 1.08
2.00E-03 3287 1.00 1.06 2.OOE-03 3277 1.00 1.14
4.02E-03 3287 1.00 1.14 4.OOE-03 3277 1.00 1.19
9.90E-03 3223 0.98 1.37 9.91E-03 3220 0.98 1.41
2.06E-02 3093 0.94 1.60 2.07E-02, 3092 0.94 1.65
3.83E-02 2869 0.87 2.38 3.82E-02 2877 0.88 2.34



Table K.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B405-UD24; Isoptropic Confining Pressure, a,= 455 psi (65.5 ksf 3135
kPa)

Shear Normalized + Material
Peak Sha Ser Average Dmpn

Shear Damping
Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf G/Gm.ax Strain, % %

+ Average Shearing Strain f'om the First Three Cycles of the Free Vibration Decay Curve

xAverage Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve
* Testing at 455 psi was likely adversely affected by high straining at 167 psi and is not

presented.



Table K.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio

with Shearing Strain from TS Tests of Specimen STP B405-UD24; Isotropic

Confining Pressure, a.=455 psi (65.5 ksf = 3135 kPa)

_ First Cycle Tenth Cycle
P S Normalized Material P Normalized MPeak Shear Shear IDamping • Peak Shear Shear IMaterial.

Shearing Modulus, Moduluse Raion D Shearing Modulus, Modulus, Damping
Strain, % G, ksf GIGrn D Strain, % G, ksf G/G'ux Ratio, D, %

--* .-_* it * I * * * * ii *

* Testing at 455 psi was likely adversely affected by high straining at 167 psi and is not

presented.
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APPENDIX L

Specimen STP B405-UD10
CLAY (LL=73, P1=51; Gs=2.72)

Borehole B405
Sample UD 10

Depth = 224.0 ft (68.3 m)

Total Unit Weight = 114.9 lb/ft3

Water Content = 34.5 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 67 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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Tests
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Table L.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B405-UD10

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, o Modulus, Gm.a Shear Wave Material Damping VoidVelocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%)
17 2405 115 970 47 519 1.82 0.99
33 4795 229 1081 52 546 1.68 0.98
67 9605 460 1495 72 635 1.56 0.94
133 19195 918 2146 103 746 0-- .86
267 38405 1838 3581 172 917 1.33 0.69



Table L.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B405-UDIO; Isoptropic Confining Pressure, co=67 psi (9.6 ksf = 460 kPa)

Normalized
Peak Shear Shear Average* Material

Shearing Modulus Modulus* Shearing Damping

Strain, % G, ksf G/Gmax Strain, % Ratiox, D, %

3.14E-04 1553 1.00 3.14E-04 1.54
6.75E-04 1553 1.00 6.75E-04 1.54
1.32E-03 1553 1.00 1.32E-03 1.54
2.61E-03 1553 1.00 2.33E-03 1.62
5.22E-03 1553 1.00 4.49E-03 1.70
1.04E-02 1553 1.00 8.95E-03 1.81
2.08E-02 1535 0.99 1.79E-02 1.85
4.00E-02 1517 0.98 3.40E-02 2.03
7.17E-02 1462 0.94 5.95E-02 2.27
9.07E-02 1420 0.91 7.44E-02 2.44
1.85E-01 1254 0.81 1.46E-01 3.47

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table L.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B405-UD 10; Isotropic Confining Pressure, a,= 67 psi (9.6

ksf =460 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gmax Ratio, D, % Strain, % G, ksf G/Gmrax Ratio, D, %

7.42E-04 1489 1.00 0.97 7.49E-04 1492 1.00 1.07

9.80E-04 1489 1.00 1.05 9.75E-04 1492 1.00 1.21
1.96Eý03 1489 1.00 1.01 1.94E-03 1492 1.00 1.06
3.90E-03 1489 1.00 1.12 3.91E-03 1492 1.00 1.11
1.02E-02 1489 1.00 1.52 1.02E-02 1492 1.00 1.42



Table L.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests

of Specimen STP B405-UD10; Isoptropic Confining Pressure, ao.= 267 psi (38.4 ksf = 1838

kPa)

Normalized MaterialPeakl Sea Shear Average" apnShear Damping
Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf GIGmax Strain, % %

1.82E-04 3604 1.00 1.82E-04 1.33
3.27E-04 3604 1.00 3.27E-04 1.33
6.OOE-04 3604 1.00 6.00E-04 1.33
1.09E-03 3604 1.00 1.09E-03 1.33
2.20E-03 3604 1.00 1.98E-03 1.37
4.34E-03 3604 1.00 3.86E-03 1.40
8.67E-03 3604 1.00 7.72E-03 1.45
1.72E-02 3604 1.00 1.54E-02 1.49
3.35E-02 3526 0.98 2.95E-02 1.59
6.13E-02 3425 0.95 5.40E-02 1.68
1.06E-01 3196 0.89 9.09E-02 2.07
1.79E-01 2828 0.78 1.48E-01 2.63
3.17E-01 2384 0.66 2.57E-01 3.75
4.86E-01 1972 0.55 3.60E-01 5.69
+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
'Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table L.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B405-UDIO; Isotropic
Confining Pressure, ao=267 psi (38.4 ksf = 1838 kPa)

First Cycle Tenth Cycle
Normalized Material Normalized Material

Shearing Modulus, S Peakring Modulushear Shear Damping

Strain, % G, ksf Modulus, Ratio, D, Strain, % G, ksf Modu Ratio, D, %

1.01E-03 3631 1.00 1.38 9.78E-04 3688 1.00 1.39
2.02E-03 3631 1.00 1.19 2.00E-03 3688 1.00 1.43
4.00E-03 3631 1.00 1.34 3.99E-03 3688 1.00 1.55
1.02E-02 3575 0.98 1.29 1.02E-02 3591 0.97 1.34



Checked Btr~ Date: 
Drawn By: Date:

Checked By:. Date: Drawn By., Date:

U.S. STANDARD SIEVE
SIZES IN INCHES

3 1.5 3/4 3/8

U. S. STANDARD SIEVE
NUMBERS

4 10 20 40

HYDROMETER
ANALYSIS

100 200
100

80

I--

N 60

w
z

I--
z 40
.)

20

I IIl 1 1 11 1

HI IH
IH I I

- 1: : 1 :- - 1 1 1 1 1 1 1 1 1 1 1 1- -

0

0

z
0

01

20

0
m
z

40 -1
0

cn
m

60 -<

m

.--

80

U ...

100 10 1 0.1
GRAIN SIZE IN MILLIMETERS

0.01 0.
1100

001

I GRAVEL SAND I
Coarse I Fine Coarse Medium Fine SILT or CLAY

SYMBOL BORING DEPTH. F

0 B-405-UD10 224
C_9 -GO D D CLASSIFICATION

0.0035 0.04 Clay, olive gray, with silt seams

"U GRAIN SIZE CURVE

m



APPENDIX M

Specimen STP B405-UD6
CLAY (LL=68, PI=50; Gs=2.73)

Borehole B405
Sample UD6

Depth = 127.0 ft (38.7 m)

Total Unit Weight = 121.8 lb/ft3

Water Content = 27.2 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 39 psi

FUGRO JOB #: 0401-1660
Testing Station: RC8
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APPENDIX N

Specimen STP B306-UD3
SAND (Non-Plastic; Gs=2.67)

Borehole B306
Sample UD3

Depth = 75 ft (22.9 m)

Total Unit Weight = 132.6 lb/ft3

Water Content =.24.7 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress = 24 psi

FUGRO JOB #: 0401-1660
Testing Station: RC9
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Table N.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen STP B306-UD3

Low-Amplitude Shear Low-Amplitude Low-Amplitude Estimated
Isotropic Confining Pressure, a0 Modulus, Gm,, Shear Wave Material Damping Void

Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%)
6 850 41 1284 62 556 1.40 0.55
12 1685 81 1770 85 653 1.24 0.55
24 3384 162 2557 123 784 1.09 0.54
47 6754 323 4016 193 982 0.87 0.54
94 13522 647 5419 260 1139 0.81 0.54



Table N.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen STP B306-UD3; Isoptropic Confining Pressure, a0=24 psi (3..4 ksf = 162 kPa)

• Peak Shear NormalizedAverae Material
Shearing Modulus Modulus, Shearing Damping
Strain, % G, ksf G/Gous Strain, % Ratiox, D, %

5.91E-04 2542 1.00 5.91E-04 1.08
1.21E-03 2542 1.00 1.21E-03 1.08
2.30E-03 2530 1.00 2.07E-03 1.06
4.35E-03 2506 0.99 4.00E-03 1.06
7.86E-03 2458 0.97 7.23E-03 1.14
1.55E-02 2344 0.92 1.39E-02 1.28
2.56E-02 2279 0.90 2.26E-02 1.46
4.04E-02 2158 0.85 3.51E-02 1.82
5.90E-02 2045 0.80 4.90E-02 2.57
9.70E-02 1864 0.73 7.56E-02 3.66
1.69E-01 1662 0.65 1.15E-01 5.96

11

Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table N.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen STP B306-UD3; Isotropic Confining Pressure, a,= 24 psi (3.4

ksf =162 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/Gma Ratio, D, % Strain, % G, ksf G/Gmr Ratio, D, %

3.61E-04 2724 1.00 0.38 3.70E-04 2705 1.00 0.38
7.OOE-04 2724 1.00 0.39 7.05E-04 2705 1.00 0.41
1.02E-03 2724 1.00 0.42 1.01E-03 2705 1.00 0.47
2.04E-03 2724 1.00 0.57 2.05E-03 2705 1.00 0.63
4.12E-03 2697 0.99 0.94 4.14E-03 2689 0.99 0.69
1.01E-02 2518 0.92 1.40 1.01E-02 2518 0.93 1.24



Table N.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen STP B306-UD3; Isoptropic Confining Pressure, ao= 94 psi (13.5 ksf = 647 kPa)

Normalized A Material
Peak Shear Ser Average Dmpn

Shear Damping
Shearing Modulus, Modulus, Shearing Ratiox, D,
Strain, % G, ksf Strain, % R

1.85E-04 5540 1.00 1.85E-04 0.80
3.63E-04 5540 1.00 3.63E-04 0.84
7.45E-04 5540 1.00 7.45E-04 0.84
1.47E-03 5540. 1.00 1.38E-03 0.80
2.86E-03 5483 0.99 2.68E-03 0.80
5.33E-03 5445 0.98 4.91E-03 0.87
9.79E-03 5332 0.96 9.11E-03 0.92
1.70E-02 5205 0.94 1.55E-02 1.09
2.94E-02 5010 0.90 2.65E-02 1.32
4.97E-02 4744 . 0.86 4.38E-02 1.68
8.53E-02 4358 0.79 7.25E-02 2.24
1.41E-01 3946 0.71 1.17E-01 3.15
1.81E-01 3698 0.67 1.45E-01 3.96
2.20E-01 3564 0.64 1.67E-01 4.94
+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve



Table N.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen STP B306-UD3; Isotropic Confining
Pressure, a,=94 psi (13.5 ksf = 647 kPa)

First Cycle Tenth Cycle
Normalized Material Peak Shear Normalized Material

Shearing Modulus Shear Damping Sh'earing Modulus, Modulus DampingStrarin, % odu, ksf Modulus, Ratio, D, Strain, % G, ksf Ratio, D, %
StrainG/Gm,% % G/Gmax

3.30E-04 5318 1.00 0.64 3.25E-04 5343 1.00 0.46
6.37E-04 5318 1.00 0.49 6.37E-04 5343 1.00/ 0.49
9.82E-04 5318 1.00 0.50 9.87E-04 5343 1.00 0.49
2.01E-03 5318 1.00 0.73 1.99E-03 5343 1.00 0.68
4.05E-03 5285 0.99 0.86 4.03E-03 5311 0.99 0.90
1.01E-02 5067 0.95 1.08 1.01E-02 5061 0.95 0.96
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Table A.I Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude Material
Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests of
Specimen UTA-57-A (IC)

Low-Amplitude Low-Amplitude
Low-Amplitude Shear Material Estimated

Isotropic Confining Pressure, so MdusGax Shear Wave
Modulus, Gmax Damping Ratio, Void Ratio,e

Velocity, Vs DiDmn•
(psi) (psi) (kPa) (ks) (MPa) fps) (%)

16 2304 110 2289 109.6 755 0.31 0.516
32 4608 221 3282 157.1 903 0.25 0.514
65 9360 448 4683 224.2 1078 0.19 0.510
130 18720 896 6539 313.1 1273 0.16 0.506
260 37440 1793 9934 475.6 1566 0.16 0.494

Table A.2 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing Stain
from RC Tests of Specimen UTA-57-A (IC); Isotropic Confining Pressure, ca, =130 psi (18.7 ksf=896 kPa)

Normalized + Material

Peak Shearing Shear Modulus, Shear Average
Strain, % G, ksf Modulus, Shearing Damping

__l__ _G Strain, % Ratiox, D, %

1.38E-04 6537 1.00 1.37E-04 0.18
2.68E-04 6538 1.00 2.66E-04 0.16
5.26E-04 6538 1.00 5.22,-04 0.16
1.01E-03 6538 1.00 1.00E-03 0.16
2.02E-03 6488 0.99 2.OOE-03 0.19
3.8 1E-03 6487. 0.99 3.76E-03 0.21
6.50E-03 6436 0.98 6.39E-03 0.26
1.13E-02 6336 0.97 1.10E-02 0.36
1.86E-02 6236 0.95 1.80E-02 0.49
2.91E-02 5941 0.91 2.78E-02 0.74
4.58E-02 5652 0.86 4.27E-02 1.15
6.71E-02 5375 0.82 6.05E-02 1.70
1.OOE-01 5014 0.77 8.66E-02 2.43
1.34E-01 4756 0.73 1.1OE-01 3.40

+ Average Shearing Stain from the First Three Cycles of the Free Vibration Decay Curve

x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve

Table A.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing Strain
from TS Tests of Specimen UTA-57-A (IC); Isotropic Confining Pressure, o,, =130 psi (18.7 ksf=896 kPa)

First Cycle Tenth Cycle

Shear Normalized Material Peak MaterialPeak Shearing Modulus, G, Shear Modulus, Damping Shearing Shear Modulus, Normalized Shear Daing
Strain, % ksf G/Gw Ratio, D, % Stain, % G, ksf Modulus, G/G Ratio, D, %

4.82E-04 8220 1.00 0.12 4.81E-04 8250 1.00 0.12
9.65E-04 8220 1.00 0.09 9.64E-04 8220 1:00 0.10
1.46E-03 8160 0.99 0.11 1.46E-03 8160 0.99 0.14



Table A.4 Variation in Shear Modulug, Normalized Shear Modulus and Material Damping Ratio with Shearing Strain
from RC Tests of Specimen UTA-57-A (IC); Isotropic Confining Pressure, a, =260 psi (37.4 ksf-=1793 kPa)

Normalized + Material
Peak Shearing Shear Modulus, Shear Average Damping

Strain, % G, ksf Modulus, Shearing

&/G. Strain, % Ratiox,.D, %

9.34E-05 9939 1.00 9.53E-05 0.17
1.90E-04 9940 1.00 1.94E-04 0.16
3.78E-04 9943 1.00 3.77E-04 0.16-
7.38E-04 9941 1.00 7.31E-04 0.16
1.45E-03 9941 1.00 1.43E-03 0.21
2.78E-03 9878 0.99 2.76E-03 0.09
4.87E-03 9879 0.99 4.80E-03 0.24
9.46E-03 9754 0.98 9.31E-03 0.25
1.65E-02 9628 0.97 1.60E-02 0.47
2.61E-02 9381 0.94 2.53E-02 0.53
4.25E-02 9138 0.92 4.07E-02 0.71
6.46E-02 8778 0.88 6.07E-02 1.00
9.70E-02 8079 0.81 8.81E-02 1.59
1.31E-01 7521 0.76 1.15E-01 2.18

Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve
x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve

Table A.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing Strain
from TS Tests of Specimen UTA-57-A (1C); Isotropic Confining Pressure, so =260 psi (37.4 ksf-1793 kPa)

First Cycle Tenth Cycle
Shear Normalized Material Peak Normalized Material

Peak ShearinMg ngg Shear Modulus Shear Modulus, DampingStrain, % ModulufQShhear ododulDamingaSearin
Strain, _ ksf G/Gmax Ratio, D, % Strain, % ' G/Gmax Ratio, D, %
5.44E-04 10900 1.01 0.13 5.40E-04 10800 1.00 0.11
1.09E-03 10800 1.00 0.09 1.09E-03 10800 1.00 0.09
2.19E-03 10800 1.00 0.10 2.19E-03 10800 1.00 0.10
3.30E-03 10800 1.00' 0.16 3.30E-03 10800 1.00 0.15
4.75E-03 10800 1.00 0.19 4.72E-03 10800 1.00 0.19

rý



Table B.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude Material
Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests of
Specimen UTA-57-B (2C)

Low-Amplitude
Low-Amplitude Shear Low-Amplitude Material Estimated

Isotropic Confining Pressure, so Modulus, Cmax Shear Wave Damping Ratio, Void Ratioe
Velocity, Vs Drain

(pi Pf (kPa) (ksf) (MPa) (fs N% ___

8 1152 55 1030 49.3 524 0.45 0.633
16 2304 110 1537 73.6 640 0.40 0.632
32 4608 221 2268 108.6 777 0.31 0.629
64 9216 441 3368 161.2 946 0.23 0.625
128 18432. 883 4813 230.4 1130 0.20 0.621

Table B.2 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing Strain
from RC Tests of Specimen UTA-57-B (2C); Isotropic Confining Pressure, a,, =32 psi (4.6 ksf=221 kPa)

Normalized + Mtra
Peak Shearing Shear Modulus, N Shear Average+ Material

Strain, % G, ksf Modulus, Shearing

G/G. Strain, % Ratio", D, %

2,49E-04 2212 1.01 2.44E-04 0.35
4.89E-04 2201 1.00 4.87E-04 0.29
9.37E-04 2188 0.99 9.23E-04 0.32
1.76E-03 2177 0.99 1.73E-03 0.28
3.23E-03 2144 0.97 3.15E-03 0.37
5.93E-03 2111 0.96 5.74E-03 0.51
9.74E-03 2052 0.93 9.32E-03 0.72
1.64E-02 1968 0.89 1.55E-02 0.96
2.65E-02 1834 0.83 2.43E-02 1.42
4.07E-02 1656 0.75 3.60E-02 2.03

Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

X Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve

Table B.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing Strain

from TS Tests of Specimen UTA-57-B (2C); Isotropic Confining Pressure, a,, =32 psi (4.6 ksf'221 kPa)

First Cycle Tenth Cycle

P Shear Normalized Material Peak S Material
Peak Shearing Shear Modulus, Normalized Shear ping

.r,% Modulus, G, Shear Modulus, Damping Shearing G, ksf Modulus, G/G.. Daming
ksf G/G, Ratio, D, % Strain,% Ratio,D,%

2.67E-04 2720 1.00 0.26 2.71E-04 2740 1.00 0.18
5.41E-04 2730 1.00 0.20 5.39E-04 2720 0.99 0.21
1.09E-03 2700 0.99 0.24 1.09E-03 2710 0.99 0.21
2.04E-03 2680 0.98 0.47 2.06E-03 2670 0.97 0.49
4.20E-03 2630 0.97 0.77 4.21E-03 2620 0.96 0.62
1.04E-02 2500 0.92 1.63 1.05E-02 2490 0.91 1.26
2.05E-02 2320 0.85 3.07 2.05E-02 2320 0.85 2.29



Table B.4 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing Strain
from RC Tests of Specimen UTA-57-B (2C); Isotropic Confining Pressure, a. =128 psi (18.4 ksf=883 kPa)

Normalized + Material
Peak Shearing Shear Modulus, Shear Average Damping

Strain, % 0, ksf Modulus, ShearingG/• Strain, % Ratioe, D, %

9.41E-05 4803 1.00 9.06E-05 0.15
1.68E-04 4820 1.00 1.67E-04 0.24
3.21E-04 4804 1.00 3.19E-04 0.15
6.22E-04 4801 1.00 6.13E-04 0.22
1.17E-03 4760 0.99 1.16E-03 0.17
2.24E-03 4752 0.99 2.21E-03 0.22
4.23E-03 4711 0.98 4.15E-03 0.30
7.23E-03 4630 0.96 7.07E-03 0.36
1.25E-02 4511 0.94 1.21E-02. 0.50
2.22E-02' 4352 0.91 2.13E-02 0.69
3.54E-02 4122 0.86 3.33E-02 0.99
5.53E-02 3823 0.80 5.08E-02 1.40
7.99E-02 3536 0.74 7.02E-02 2.15
1.16E-01 3262 0.68 9.68E-02 3.09

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve

Table B.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing Strain
from TS Tests of Specimen UTA-57-B (2C); Isotr6pic Confining Pressure, cr. =128 psi (18.4 ksf=-883 kPa)

First Cycle Tenth Cycle
Shear Normalized Material Peak Normalized Material

Peak Shearing . Shear Modulus, SerMdls apnkShearin, % Modulus, G, Shear Modulus, Damping Shearing e M s Shear Modulus Damping
Strain ksf /GI x Ratio, D, % Strain, % Gi=,. Ratio, D, %

2.69E-04 5880 1.00 0.12 2.64E-04 5810 1.00 0.12
5.07E-04 5840 1.00 0.20 5.13E-04 5830 1.00 0.27
1.03E-03 5770 0.98 0.18 1.03E-03 5770 0.99 0.15
1.96E-03 5740 0.98 0.22 1.96E-03 5730 0.99 0.22
3.95E-03 5680 0.97 0.43 3.95E-03 5690 0.98 0.37
8.68E-03 5510 0.94 0.78 8.67E-03 5520 0.95 0.64



APPENDIX A

UT Specimen UTA-57-A (1C)
Index Testing Not Performed
Visual Classification: SP-SM

Boring No, B-305-A

Sample No. UD-21
Depth = 455.2 ft (138.7 m)

Total Unit Weight = 129.2i lb/ft3
Water Content = 18.8%

Estimated In-Situ K = 0.5
Estimated In-Situ Meani Effective

Stress = 133.8 psi

k]l
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Figure.A.15 Comparison ofthe Variation.:in Material Damping R-atio with Loadisng Frequenccy-at an
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Table A. I Variation in LUw-AmplittUde:Shear Wave Velocity, Low-Amp ild e Shear Modulus, Low-Amplitude Matevi al

Damping Ratio and Estimated Void. Ratio with !ssotropic•Conini1•(goprI ure from"RCTests or

Specimen UTAn577A (1C.)

Low-Amplitude Shear Low-Amplitude tow-Amplitude Estimated

Isotropi Confl'niug Pressure. ak,, Modtlus, Gro• :Shear Wave Malterial Damping \'ok Ratioie
Velocity, Vs Ratio, Dmin:

... (Osi) (psfi O"da r kso. (Wa.)a (fps) .... Y6,)

16. 2304 .:110 2289 109.6 755 .0.31 0.516

32 4608 221 3282 157.1 903 :0.25 , .514

65 9360 448 4683 224.2 1078 J09 0.510

130 18"720 ý896 6539 .3131 1273 : 0,1:6 . 506

'260 -37440 1793 9934 [ 475.6 ... 1.566 . 16. 0A.94o

T-able A.2 Variation in Shear Moduus, Nonmalized Shear Moduluasand Matcrial Damping Raio with'Shearing Stfrifil

froc] RC'Tsts ofSpecimen-UTA-57.A (1C). LtotropicConfiiihg Iressure. a•- 30 psi (18.7:kif896"8kPa)

Normnaliznd

Peak:Shcaring Shear Modulus, ,Shetar Ayerage' Material

Strain. % G, ksf Modulus, Shearing Damping
_ _ _' Strain :/, % Ratio•. D;%.

*L38E-04 •6537 1.00 .137E'-04 0 .18

2.68E.04. 6538 1.00 -2.66E-04 0.16.

.5.26E-0.4 6538 1.00 5,22E,04 0..16

L.OIE-03 -6538 " 1.00 LOOE-03 0.16.

2.02E-03 .648 0.99 2OE-031 :0:19
3.81E-03 6487 1 0.99:. 3/7E-03 021

6.50E-03 6436. 0.98 6,39E-03 0:26

•.13.E-02 6336 0.97 1.IOE-02 0.36

i ,L86E-02. ý6236 0.095 j 1,E-02 :0.49

. 2.91E&02- . 5941 1 091, -2.78Er-02 '0'.74.

4.581E-02 5652: 0.86 4.27E-02 1.1.5..

6071E-02 ,5375 0.82 .6051E-02 170<

ýI.0OE-01 •5014 0:77 :8:66E-02 2.43.

1.34E&01 4756. 0,73 .1OE-0 1. 3.40
Avera,: :Shearing Svitrai..rom the Firs ree Cycles of the reeVibration Dea, Curve,

Averagc Dampig Ratio: from the.First Three fCycles of th. -reeibration Decay Curve

Table. A.3 Variation.in Shear Modulus.Noannlized Sheer Modulusand Material -Dmnping 1itio .with Shmaring'Striin'

* lrarn:S TestOf Specimnen UTA-57-A (1C);Isoiropie confiningPressure 06 063.psi.(18.7 kf-=96.kii)

•___________ First Cycle " ___ .,____ . ... ... "nt hy.ele

'Peak Siuatng Shear Normalized Material Pek Shear Modulul; 1 Normalized:Shtar Datpinl
eStrain, ~ Modulus. G: ShearModuilus, Damin- Sheang Dampaings trai n ,°/• .ksf G 16tO•O R atio , D i , 'a Stra in ./ % ... D ,... : ... .. . .

4.82E-04 8220 .0i 0;12 4.8E-0'4 8250 11.00 .0.12

-9.65E-04 8220 1.00 " 009 9.64E-04 -8220 1.100 0.10

l.46E-•03 :81.60 0.99 . 0.11 1 1.46E&03 8160 0.99 0.14
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Tabl eAA A Variation in ShearMo, dulus, Normalized Shear Modulus and Material Damping, Rad&Wo ith Shtearihg Strain

from RC Tesis afSpecimen UTA-57-A (IC); Isotropic Confining'Pressure. 00 =260 psi (37.4-ksf=1793kPa)

Normiin'.d
NormaizedMaterial

Peak Shearing She'ar.Modulus, Shear. Average

Strain, 0,•. G, ksf Modulu•. Shearing . apin

G__G__ _ _ Strain, %. Ratio'. Di ,'

9.,34E-055 9939 1.00 9,53Ef-os 0.17

1,90E-04 9940 [.,00 1:94E-04 0.16
3.78EM4- 9943 1,00 3.77E-04 0.16

7.3.8E-.04 9941 1.00 7.31E.04 0.16
*1.45E-03 .994 . :1.00: .1.43E-03 0;21

2.78E&03. 9878 0.99 2,76E-03 0.091,
4.87E-03, 9879 0.99 *.90E-03.: 0.24

9.46E,-03 .. 9754" 0.98 ,9.31E-03. 0.25

].'65E-02 9628 0.97 1'•60E02 0.47

.2;61E-02 9381 . 0.94 2.53E.-02,: 0.53

-.25E-02 9138 .0.921 4.07E!:02 0;7 1
646E&72 J 8778 j A0.88 " .07EL02 " .00

9,70E-02 80179 0.81. S.8IE-02 :1.5.9

1.3.1E-0.1 •7521 " 0.76 1 ISE-0L 2.18.

Avdreag Shearing Strain frofn the FiortTeeCycles oithe f-ree, Vibraton peay'Curve

AverageDamping Rati 'friom tthe First:.ThfteeCycles odf the.F.ree Vibration Decay.curve

Table'XA5 :Variatibn in Shear.-Modutlus, Normalized Shcar Modulus and 'Material Damping Ratio with'Shfaxing Strain
from TS Tests .f Specimen UlTA-57-A.:(1 C); i.sotropicConfining Pressure; , a9-60.psi (37.4 ksf= 1793 0 kP.

__..___..... First:Cyk _ __._,. _Tenth Ck•yle ._...... . _

P, nak' Shaearin S r Normalized. !atcrial•et. l .aterial
'ModuluKs. Q SheadMod ulus, aDnipin Shearing Shear Modulus, NormalizDdShear *iD

Strain, G. ksf: Mdulus, G/G .
_________ ksf G!G,. Ratlo. D;'% Srain o_ ____ _____RaoD%

5.44E-04 :10900 ." 0.i3 " 5.40E-04 .10800 .a ,1 . :O.A

1.09E-03 10800 1.o0 0.09- 1l.09E:-03 ;10800' 100 0109

2.19E-03 10800 100 0.10 . :.219E03 i 10800' 100 . .00

3.3.E-03 " 1000 1 . 0 0.16 30E-03 1.0800 _o_, :00. 0.15

4.75i-03 - :10800.I 1.00 0.19 4.72E-03 10800. 1.00: 0.9,
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..APPENDIX. B

UT Specimen UTA-57-B (2C)
Index Testing Not Performed
Visual Classification: SP-SM

Boring No. B-306
Sample No. UD-6

Depth = 104.7 ft (31.9 m)
Total Unit Weight = 120.6 lb/ft3

Water Content = 1903%
Estimated In-Situ K.= 0.5

Estimated In-Situ Mean Effective
Stress: = 32.2 psi
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Figureo. B.5 'Variaxionin :Low-Amplitude She6± Modulus with 1sotropic*,Crýnfining Pressure from
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Tablc.B. I Variation in Low-Amplitude Shear Wave Velocity, L.wýAmplitude Shear Modulus Low-Amplitude Material

Damping Ratio and Estimated "Void Ratio wýith Isotropic.Confining Pressure from RC 'Tests or

.Specimen UTA-57-D (2C).

toe~Low-Mpii Shear Low-Amplitude Low-AmplitudeLo-nlnd Shear SerWa me~~]:apn Estimated
'lsotT pic"Conf inAPNg Pressr'Oýr Shear WavQa Vl e'i' Mate .R61b,"D in . ..

M ur Void Rafio.e

(psi) Psf I (kPa) (k .. . (N1P11) ffpsy {_ _

8 .152 55 1030 .49.3 524 0,45 .0.63.3

16 2304 1,10 1537 73. 640 0.40 0.632

32 4608 221 2268 108.6 777 A0,31 0,629

64 . 9216 441 3368 161.2 946 0.23 0.625

•..128 18432 883 :4813 230.4 1130 0.209-6

• TableB.2j Variation .in Shear Modulus. Normalized Shear Modulus and Material.Damping RPatio withi SheWing Strain

Tfrom RC Test.ofSptcimcn UTA-57-B:(,2C) Iso, tpic Confning Prestsrei.ar, =32:.psl..(4-6 ksf=z2l kPa)

Nornialized aera

Pel :Sheaing Shear:ModuluisI Slea .Average"

Siraih, SD kG, kSf . Modulus, Shearing Damping
G/Gn,, Strain, % Ratioc?, D, %i,

"2.49E04* 2212 1" 01 2.44E-04: 035.

4.891-.04 2201 1.01 4187E04: :0.29;

:9337E-04- 2188. 1 0.99 93E-04. .. 0.32

1.76E03. 2177 . 0.99 .1.73E-03 0.28:

3.23E-03 2144 .97• . 3.45E.-03. 0.37

ý5:93E-03 52111 " .0.. , .74EL03 0.51

.9,74E-03 2052 0:93 9.321E.03 . 0.72

1.641E-02 1968 :0.89 1.5513-02 0.96

2:651-102 1834 0.93 2:433E-02, 1.42

4X0,o-0 1656 C.07 [ 3.60•,o 2 2.03

Average ,Sh e6ng Strain from the First Three Cycle of the:Free Vibratin .Decay Cute

.
5Average Damping Ratio from the- Firs T.hree. Ccles of theFree Vibration Decay* Cure

TIable B.3 Variati6n in ;Sh4eir MNrdulus..Normalized Shear Mbtdulisjtild MAteril DampingaRatio ovith Shearing Strain

firom..TS T ests 1,c COmnUTA-7-B f2):lsotropicbnifilh ,Pressured, -32psi (4.4 ksf=-2Z1 0Pa)

.First"CvTele. .T__t_.Cvc

e hr ýSheer Normalized Material Peakn Cateria

Shear Moduluc,. Normalized Shear' Material

Strin'%- ddulus, Ci, Shcaf~loddulus, ýDamping pharing G~ s ouuGG, Damping-
ks' -Modu "s GI,, .an.

Iksf G/O, Ratfo.D, % StraiiL% Ratio, , %D

2,67E,104 . 2720. 1 00 . 026 2.711-04 27401 1.00 :0,18

51E-04. 273.0 1.00 U)0. 5.39E-04 2720 0.99 10.21

1,09E-03 .2700 0.99 0.24 1.09&W03 2710 0.99 0.21u

2.04E603 2680 0:98 .0.417 :2.06E-03 2670 0.97 :0,49

.4.20E-03 4, 2630 0.97 0.71" 1:21E-03 2620. 0.96 . 0.62
2,5E-o2 2320 .- 2.,92-02 2490 " ,,,., 01__ 1.26

"1205E702 23200 0.85 3,07 I210502 .. 2320 ' " .0.85 1.26
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Ttible.BA Variation in Shear Modulus, .Normalized Shear Modulus and. Matcril Damping Ratio. wNith Shearing Strin

Irmn RC Tests of Spccimnen:UTA-57-B (2C)Q, otropic Confihing Pressure, cFl128 psi (-8.4 ksf=883.kPa1

NormalizedMera
Peak Shearin Sha Modulus, Shear

:Strain. G , ks f Modulus. Shearing, Damping
. GI,• Strain,,% Ra.io, D.

9.41E-05 4803 1.00 9.06t-035 0.15

1,68E-04 4820 1-00 l,67E-04 0.24

3.2 1E.-04 .4804 1.00 3:19E"i04 0.15
6.22E-04' 4"801 1.00- '6.I 3E.-04' 0.22
13i17103 4760 :0.99: 1 ' 16E-.03 0.17'

2124E-03 . 4752 0.99. 2.2 1 E-03 .0:22

.4.23I.-03 47 111. 0:98 1 4.15E&03 '030.
7-23E,03 4630 . 0,96 7.07E&'03 "0.3,6.
I 25E702 451. I 0.94" 1.121E,02 0.50

,22E02 :4352 1 0.91 2:13E102 . 0.69

.754E-02: .41.22. [ 0.86 3.33E-02 , .99
5.53F.02 3982,3. .0,80 ..5.08E02 .1.40
7.99S-02 .3536, 0.'74. 7:02-02 2.15

:.|Ol .* • 562. 0.68. 968E,02. . 3.09.

Averagee Shearingr!Sfti-in.frorththe First Three CycleS of'the'FteeVibrationbl~ecayt Curv,

Average Damp no Ratiofromn t•e•iYrstTbree.Cye es of th Ree.Vibration Decay Curve

Table B9.5 Variai:on in Sheaf"Mo•dut..|s,:normalized Sheter Modulus and Mat'ri•ia Dhping R.m.tio.wiih Shearing Sirain
fium TS,Tests of Specimnc UTýAS7-B 2C);lsotopic Confining P rssure. • •i 8' 83 kPai

First Cy.6cl____ Tenth Cydlte

ahr SN d P SheirMod I Normzed.Sh.,ar 7.-,
ModulusG .ShtarMd iis. anping Shearing G k .1 ....... , G Damping

Strain,% " .kIsf GIGM,. Raiio. D",O% Strain,%. .... __,______ _.__r-_o______ , Rato, D,.%

'- 2,69504i 5980 ' l006, 0.12 2.64E044 58104 . 1.00 ,0.12

5.40704 :584-0 1..00 ' 0.20\ .513E-04 5830 . 1:.00. 0.27

1.03E>03: 5770 :0.98. . I V18 .1303, 5770. 0.99 .0.15

-.96E103 .5740 098 . 0.22 I.9.6E-.03 5730. 0.99 0.22

13951-03 : 5680 0,97 'i, . .043 3.95EL-03 5690 0:98 0.37

-8.68E-03 .. 5510 0:94 . I 0.78: 8:67E;03: 5520 0.95 " 0.64
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