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6220 CULEBRA ROAD 78238-5166 + P.O. DRAWER 28510 78228-0510 + SAN ANTONiO, TEXAS, USA « (210) 684-5111 « WWW.SWRIL.ORG

CHEMISTRY AND CHEMICAL ENGINEERING DWVISION
DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY

©

Registered to
£ 90012004

December 21, 2017

CH2M Hill Plateau Remediation Company
2420 Stevens Center Place
Mail Stop H8-41

Richland, WA 99352
Attn: Ms. Laine Sumner
Subject: SAF No: F18-003
SDG Number: 624420
SwRI Project Number: 20859.01.00X
SwRI Task Order Number: 171207-7
SwRI Sample Receipt Number: 60847
Samples Received 12.07.2017
Fraction: EDS-SEM and XRD Analyses

Dear Ms. Sumner:

Please find the enclosed results for the three (03) overall samples received on the above
referenced date. If you should have any questions, please do not hesitate to call me at (210)

522-3242, or at radonna.spies@swri.org.
Radonna Spies

Principal Scientist

APPROVED:
%//z/

/1+Michael J. Dammann
Director

RPS: mg
Encl

@’ Benefiting government, industry and the public through innovative science and technology
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Southwest Research Institute Laboratory TaSk Order 010006

TO #: 171207-7 Revision: 0
Project(s): 20859.01.00X

Manager(s): SPIES, RADONNA

12/21/2017 REV.0

SDG: 624420 SRR #s: 60847 To Client: 12/21/17
VTSR: 12/07117 Client(s): CH2M Hill Plateau Remediation Company
SAF: F18-003

s

CH2MHill Plateau Remediation Company. 300250
SAF No. F18-003

SDG 624420 is CLOSED

15-day TAT.
FINAL DATA/HARDCOPY IS DUE TO THE CLIENT ON 12/22/2017.

7 overall samples (7 containers) were received on 12/07/2017.
OUT of the 7 samples, ONLY the 3 SOLID samples are listed here.

Sample Analysis REQUIRED

EDS—-SEM
PER COC _ Lab shall perform the SEM analysis then wait for direction to proceed with 6010, pH

and 9056 Anions

DATA DELIVERABLE _ Summary (Narrative / Results only)
REQUESTER _ Laine Sumner

ATTACHMENT C - QC Requirements for Chemical and Radiochemical Analysis
Section 7.2.2 Sample Data Packages
Section 7.2.3 Hard Copy Deliverable format
Section 7.2.4 Final Data Package Requirements

Section 8.8 CHPRC Electronic Address
Electronic copies of all sample receipt information, COCs, priority data packages, final data

packages, corrected/revised data packages, closure reports, status reports, invoices, etc. shall
be sent to: mailto:"CPP_Sample_Management@rl.gov

I Documents Related to this task order: 233986[COC for SRR 60847], 233987 [Paperwork for SRR 60847] I

Deliverables --> Hard Copy: no EDD: -YES- PDF: -YES-

Test: SEM. Holding: 180 days from CED ‘
Section: WETCHEM Scanning Electron Microscope Photomictroscopy . ...~ Cnt: 3
- Gustomer ID _Method Date
624420 1 Other Solid [B3FXNL 05 Dec 17 03 Jun 18
624421 1 Other Solid |{B3FXN4 29 Nov 17 28 May 18
624422 1 Other Solid |B3FXN7 05 Dec 17 03 Jun 18
E - Page 1 of 1 ver 4/10/2017
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12/21/2017

Sample Receipt

Sample Receipt Number: 60847

Southwest Research Institute

Project: 20859.01.00X
Case #: CHPRC
Client: CH2M Hill Plateau Remediation Company

Samples were received intact.

Fed Ex tracking #:
7709 2324 5182 _ 20.3°C {no ice)
7709 1862 4602 _ 1.8°C (wet ice)

Ice Chest No:
GWS-695
GWS-703

pH Test Paper 0.0 to 13.0

Lot - 230016
Exp: 10/30/2019

See chain-of-custody as part of the SRR system for more information.

Test requirements located on Task Order.

VTSR: 12/07/17

RIEV.0
010007

Time: 09:00:00

Manager: SPIES, RADONNA
Logged in by: DXGARCIA
Creation Date: 12/07/17

\Y 1 | 1 VA

Backaround CPM: <150cpm
Container Wipe CPM: <150com
Total CPM: :<1150 .

TT7
FEARAN

Y

B3FK91

1

624416 12/06/17 Water

624417 B3FMA45 12/06/17 Water 1
624418 B3FM46 12/06/17 Water 1
624419 B83FM47 12/06/17 Water 1
624420 B3FXN1 12/05/17 Other Solid 1
624421 B3FXN4 11/29/17 Other Solid 1
624422 B3FXN7 12/05/17 Other Solid 1

Containers: 7 Samples: 7

These documents are associated with this receipt: 233986[COC for SRR 60847], 233987[Paperwork for SRR 60847]

Page1of1

Thermometer: 021056
Temperature: NOTE

oTjeTpSwsSy nes3eTd TTTH WZHD L¥809

Page Printed: 12/21/2017 11:09
ver: (4/10/2017)
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SAMPLE LOG-IN SHEET

010009

REV.0

Lab Name
Southwest Research Institute Page 1 of 1
Received By (Print Name) Log-in Date
12/07/2017

DAVID GARCIA

Received By (Signature)

0 oot JZ s

Case Number
CHPRC

Sample Delﬁfﬂf No.
3

SAS Nunym

Remarks: 20859.01.00%

1. Custody Seal(s)
2. Custody Seal Nos.

3. Chain-of Custody Records
4, ' Traffic Reports

or Packing Lists
5. Airbili

~16. . Airbill No.

7. Sample Tags

Sample Tag Numbers

8. Sample Condition

9.  Cooler Temperature

Does Information
on custody
records, traffic
reports, and
sample tags
agree?

Date Received at Lab

Time Received

Absent*
§/Broken

4

N/A

Absent*

Absent*

00

airbill/Sticker
Absent*

0

770918624602,77092324
5182

Present

LJ.ste
llsted o
Custody

( Int'acg/Broken*/
g

NOTEC

=l

Chaln of

12/07/2017

09:00:00

Corresponding

Remarks
Condition of Sample

Shipment, etc

)

EPA Sample # Sample Tag # Assigned Lab #
B3FK91 N/A 624416 Intact
B3FM45 N/A 624417 Intact
B3FM46 N/A 624418 Intact
B3FM47 N/A 624418 Intact
B3FXN1 N/A 624420 Intact
B3FX%N4 N/A 624421 Intact
B3FXN7 N/A 624422 Intact

Sample Transfer

Fraction «7 ction
Lnorsg J
Area # . Area #
213 N\ /

By By

DAVID GARCIA
On On /

12/07/2017 /

* Contact SMO and}t?lch rec f resolution /
Reviewed By W W Logbook No. /gample Receipt (60847)
Date Logbook Page No. ‘/ 10027 (QC’/ 2 ok (%

U12.2, 17

FORM DC-1

OLMO4.2
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SOUTHWEST RESEARCH INSTITUTE

CLIENT: CH2M Hill Plateau Remediation Company
SwRI ROJECT#: 20859.01.00X

SwRI TASK ORDER: 171207-7

SwRI SRR: 60847

SDG: 624420

CASE: F18-003

VTSR: 12-07-2017

EDS-SEM and XRD
Results
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12/21/2017

CLIENT: CH2M Hill Plateau Remediation Company
SDG: 624420

SwRI Project Number: 20859.01.00X

SwRI Sample Receipt Number: 60847

Page#: 1

SwRI CASE NARRATIVE

1. Three (03) samples were received for EDS-SEM and XRD Analyses:

SwRIID | Customer ID | Matrix

624420 B3FXNI1 Other Solid
624421 B3FXN4 Other Solid
624422 B3FXN7 Other Solid

010011

REV.0
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010012
Client: CH2M Hill Plateau Remediation Company
SDG: 624420
SwWRI Project Number: 20859.01.00X
SwWRI Task Order Number(s): 171207-7

Unknown Material Analysis

The crystalline material found on the Redox Green Paper (B3FXN1) and within the Redox Crystals
(B3FXN7) were to analyzed using EDS-SEM and XRD.

SwRI System ID Sample ID Sample Description
624420 B3FXN1 Redox Green Paper
624421 B3FXN4 Paper (for background)
624422 B3FXN7 Redox Crystals
EDS-SEM

Energy dispersive spectrometry x-ray fluorescence by scanning electron microscope (EDS/SEM)
identifies elemental composition at a 10 to 100 micron depth. The EDS spectrograms and
quantitation reports are presented in Figures 1-5. Please note that the quantitation only includes
elements of atomic numbers greater than 11 (sodium and higher) and is normalized to 100%.
Although the spectrograms may contain peaks for carbon, nitrogen and oxygen, their atomic
numbers are less than 11, and therefore not quantified. Optical and SEM photomicrographs inlays
are also presented in the EDS report to identiry were measurements were taken. The larger
photomicrographs are presented in Images 1-6 for reference. The backscatter SEM
photomicrographs were obtained for the residue located on the Redox Green Paper and are shown in
Images 5 and 6. The backscattered electrons are those 'reflected' from the surface atoms, and the
intensities of the image proportional to atomic number of the elements in the sample. Thus,
‘brighter’ areas indicate a higher element with higher atomic numbers.

Figure 1. Silver side of the background paper (B3FXN4): primarily aluminum.

Figure 2. Green material on Redox Green Paper (B3FXN1): magnesium, sulfur, chloride, sodium,
potassium and calcium

Figure 3. White material on Redox Green Paper (B3FXN): primarily sodium and chloride.

Figure 4. Bright spheres identified by backscatter SEM on Redox Green Paper (B3FXN): primarily
antimony.

Figure 5. Crystalline material located in Redox Crystals (B3FXN7): Primarily calcium, sulfur,
sodium and magnesium.
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12/21/2017
010013
Client: CH2M Hill Plateau Remediation Company
SDG: 624420
SwWRI Project Number: 20859.01.00X
SwWRI Task Order Number(s): 171207-7

XRD

The solid residue removed from the Redox Green Paper and the crystalline material in the Redox
Crystals sample were also analyzed by X-ray Diffraction (XRD) to determine the chemical form of
the major species in the sample using a random orientated mount. Each crystalline component phase
in an unknown specimen produces its own powder diffraction pattern. By comparing the diffraction
peak positions and intensities of the unknown material against a library of known crystalline
materials, it is possible to identify the crystalline components in the unknown. The XRD
diffratograms are presented in Figure 7 and 8.

Figure 7. Solid material removed from the Redox Green Paper (B3FXNL1): Primarily magnesium
sulfate hydrate, sodium sulfate and sodium chloride

Figure 8. Redox Crystals (B3FXNT7): Primarily calcium carbonate (Calcite) with moderate amount
of sodium sulfate and sodium chloride.

Image 1. Optical photomicrograph of residue on Redox Green Paper (B3FXNL1)

REV.0
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Client: CH2M Hill Plateau Remediation Company
SDG: 624420
SwWRI Project Number: 20859.01.00X
SwWRI Task Order Number(s): 171207-7

Image 2. Optical photomicrograph of residue on Redox Green Paper (B3FXN1 - higher
magnification
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010015
Client: CH2M Hill Plateau Remediation Company
SDG: 624420
SwWRI Project Number: 20859.01.00X
SwWRI Task Order Number(s): 171207-7

Image 3. Optical photomicrograph of Redox Crystal sample (B3FXN7)
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Client: CH2M Hill Plateau Remediation Company
SDG: 624420

SwWRI Project Number: 20859.01.00X

SwWRI Task Order Number(s): 171207-7

L

#624422
(B3FXN?7)

"%

1 mm

o )
Image 4. Optical photomicrograph of Redox Crystal sample (B3FXN7) — higher magnification
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Client: CH2M Hill Plateau Remediation Company
SDG: 624420
SwWRI Project Number: 20859.01.00X
SwWRI Task Order Number(s): 171207-7

Image 5. Backscatter SEM photomicrograph of residue on Redox Green Paper (B3FXN1)
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010018
Client: CH2M Hill Plateau Remediation Company
SDG: 624420
SwWRI Project Number: 20859.01.00X
SwWRI Task Order Number(s): 171207-7

Image 6. Backscatter SEM photomicrograph of residue on Redox Green Paper (B3FXN1) —
higher magnification
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010019
Client: CH2M Hill Plateau Remediation Company
SDG: 624420
SwWRI Project Number: 20859.01.00X
SwWRI Task Order Number(s): 171207-7

“I certify that this data package is in compliance with the terms and conditions of the contract,
both technically and for completeness, for other than the conditions detailed above. Release of
the data contained in this hardcopy data package and in the computer-readable data
submitted on diskette has been authorized by the laboratory manager or his/her designee, as
verified by the following signature. This report shall not be reproduced except in full without
the written approval of SwRI."

12/21/17
Principal Scientist Date

REV.0
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12/21/2017
Elt. | Line | Intensity | Atomic | Conc | Units
(c/s) %
Al | Ka |7167.45 | 99.83 99.64 | wt.%
Fe | Ka |7.86 0.17 0.36 wt.%
100.00 | 100.00 | wt.% | Total

kv 20.0
Takeoff Angle 23.0°
Elapsed Livetime 300.0

Figure 1. EDS results for B3FXN4 (paper background - silver side)

010020
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12/21/2017

Elt. | Line | Intensity | Atomic | Conc | Units
(c/s) %
Na | Ka | 61.18 8.91 7.30 wt.%
Mg | Ka | 363.88 41.73 36.14 | wt.%
Al | Ka | 84.46 13.94 13.40 | wt%
Si | Ka | 29.46 4.29 4.30 wt.%
S Ka | 135.71 12.66 1447 | wt.%
Cl | Ka |119.14 11.18 1412 | wt.%
K Ka | 50.92 4.35 6.06 wt.%
Ca | Ka |34.82 2.95 4.22 wt.%
100.00 | 100.00 | wt.% | Total

kv 20.0

Takeoff Angle 23.0°

Elapsed Livetime 300.0

Note: Quantified results do not include elements with Z<11 (Na).

Figure 2. EDS results for green deposits on B3FXN1

010021
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12/21/2017

Elt. | Line | Intensity | Atomic | Conc | Units
(cls) %
Na | Ka | 802.84 44.48 34.69 | wt.%
Mg | Ka | 52.22 3.65 3.01 wt.%
Al | Ka | 179 0.09 0.08 wt.%
Si | Ka |1258 0.46 0.44 wt.%
S Ka | 182.74 450 4.90 wt.%
Cl | Ka |1,71759 | 4270 51.36 | wt.%
K Ka | 75.14 2.44 3.24 wt.%
Ca | Ka |54.45 1.68 2.29 wt.%
100.00 | 100.00 | wt.% | Total

kv 20.0

Takeoff Angle 23.0°

Elapsed Livetime 300.0

Note: Quantified results do not include elements with Z<11 (Na).

Figure 3. EDS results for white deposits on B3FXN1
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12/21/2017
Elt. | Line | Intensity | Atomic | Conc | Units
(cls) %
Na | Ka | 47.69 43.33 22.07 | wt%
Mg | Ka | 28.56 21.05 11.34 | wt.%
Al | Ka |201 1.15 0.69 wt.%
Si |Ka |251 111 0.69 wt.%
S Ka | 26.08 7.14 5.07 wt.%
Cl | Ka |1385 343 2.69 wt.%
K |Ka |7.16 1.53 1.33 wt.%
Ca |Ka |335 0.70 0.62 wt.%
Sb | La 117.61 20.57 55.50 | wt.%
100.00 | 100.00 | wt.% | Total

kv 20.0

Takeoff Angle 23.0°

Elapsed Livetime 300.0

Note: Quantified results do not include elements with Z<11 (Na).

Figure 4. EDS results for bright spheres (as observed by backscatter SEM) on B3FXN1
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12/21/2017

Elt. | Line | Intensity | Atomic | Conc | Units
(cls) %
Na | Ka | 22551 17.72 1247 | wt%
Mg | Ka | 243.66 14.80 11.01 | wt%
Al | Ka | 37.36 1.86 1.54 wt.%
Si | Ka | 253.10 9.67 8.32 wt.%
S Ka | 566.19 15.87 1558 | wt.%
Cl | Ka |121.80 3.52 3.82 wt.%
K | Ka |7884 1.93 231 wt.%
Ca | Ka |[1,199.40 | 3041 37.30 | wt%
Ti | Ka |56.12 1.73 2.53 wt.%
Cr |Ka |195 0.06 0.10 wt.%
Fe | Ka | 23.08 0.86 1.47 wt.%
Zn | Ka |21.10 1.34 2.68 wt.%
Ba | La 7.67 0.21 0.88 wt.%
100.00 | 100.00 | wt.% | Total

kv 20.0

Takeoff Angle 23.0°

Elapsed Livetime 500.0
Note: Quantified results do not include elements with Z<11 (Na).

Figure 5. EDS results for "bulk'" Redox Crystals (B2FXN7)
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Figure 6. XRD results for "bulk" solid material removed from B3FXN1
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Figure 7. XRD results for "bulk" Redox Crystals (B2FXN7)
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