TBI-FORENSIC SERVICES DIVISION
PERFORMANCE VERIFICATION FORM

Instrument/Method to Verify:

added short 5 meter GC column along with new methods

Check the appropriate box:  New Validation D Modification Performance Check
Laboratory: NCL | KoL MCL [: Unit: Forensic Chemistry

Based on training and competency, the following analyst(s) are authorized by the
Technical Leader to participate in this study:

Name Ben Hubert Titte SAFS  Initials BH
Completed: Signature/Date 'g/v/\ W’ 2/3/2
Name Title _Initials
Completed: Signature/Date
Name Title Initials
Completed: Signature/Date

Verification of final review:

Unit Supervisor/Date Glenn Everett §§;I"Izyo§'19e Eezdéi?imiaés;em'g'"e'e“@'g° o

Unit Supervisor/Date

Unit Supervisor/Date

Crime Laboratory Regional Supervisor/Date ‘ 2 Ll ’}_\

Crime Laboratory Regional Supervisor/Date

Crime Laboratory Regional Supervisor/Date

Quality Assurance Manager/Date C LQ D Q y B oz / A / 2\

By signing below, | have verified this study meets all requirements and | deem this

procedurefinstrument fit for the intended use:

Digitally signed by Glenn Evirett

Technical Leader/Date G I e n n Eve rett CD:IL;;FG!enn Everell, 6=TBl, ou, email=glenn everett@tn.gov,

Date: 2021.02.03 15:41:17 -08100"

All information must be submitted to the Quality Assurance Manager prior to the implementation of
the procedurefinstrument. If applicable, include training plan and competency testing schedule.



Revalidation and Performance check for Thermo Trace 1310
GC Nicolet iS50 FTIR

Hogwarts
2-1-21

Introduction

This validation and performance check is designed to demonstrate the effectiveness of
Hogwarts. This instrument will be evaluated on method functionality and previously determined
acceptance criteria to determine suitability for the analysis of legally significant compounds.

In order to provide optimal utility to the laboratory a new column was installed and new
methods were developed for Hogwarts. As a result, Hogwarts required a limited revalidation to
demonstrate that it still produces acceptable data for casework. This was done by running specific
standards on each approved method. These standards include, fentanyl, heroin, and buprenorphine in
order to demonstrate the instrument’s effectiveness over a variety of compounds. The data obtained
from these runs was then evaluated for instrument response and spectral accuracy. This data can be
found attached to this memo.

Materials
Column:
Agilent
J&W GC HP-5 5 meter, 0.32 ID, 0.25 um
Liner:
Restek Split/ Splitless straight with glass wool liner
Drug Standards
Fentanyl Citrate Standard
USPC lot # 1275-F
Heroin Standard
Cerilliant #FE06151603
Buprenorphine

Sigma Aldrich #SLBQ94554V



Results

Analysis of the standards run on Hogwarts have consistently shown compliance with standard
operating procedures 22.3 and 22.6.1. All methods have been utilized in the analysis of known drug
standards. The data obtained from these standards is consistent with previously verified standards in
the Nashville forensic chemistry standard library. The instrument response was compared to older data
taken from before the new column and new methods. The chromatography, peak shape, and spectra all
appear to be consistent to the data that the instrument was generating previously.

Conclusions

After monitoring parameters specified in Forensic Chemistry Standard Operating Procedure
found in chapter 22 and verifying the functionality of previously utilized methods with known drug
standards, it has been demonstrated that Hogwarts produced comparable results to previous
instrument response and GC-FTIR libraries.

After performing theses runs, the instrument showed comparable results to its previous state.
Using the instrument will not require new competency training, though | do recommend that scientists
in the Forensic Chemistry Unit read the Addendum in the instructions for using the instrument, which
describes the parameters of all new methods, and the instrument be returned to service.



Hogwarts

GC-FTIR

Chromeleon®7 Software

Dionex Chromeleon version 7.2.10

Ominc 9.11.745 software
Ominc Series 9.11.727
Driver version 9.11.709
Nicolet iSS0

Firmware version 1.11



Thermo Scientific Hogwarts GC-FTIR Operating Procedures

Each GC-FTIR system will be identified from all other GC-FTIR systems by use of a unique
identifier. This identifier could be a reference to a particular number, model number, serial
number, name, etc. All GC-FTIR systems employ OMNIC software. The Hogwart’s GC-FTIR
additionally employs Chromeleon 7 GC software. See the instrument’s maintenance logbook for
the specific OMNIC and Chromeleon 7 software version.

General Operations:

1. Ensure that the power is on to all components

2. Open the Chromeleon 7 application by double clicking the icon on the computer desktop
(This may take a few moments)

3. Once the Chromeleon 7 application has successfully opened, open the OMNIC
application by double clicking the icon on the computer desktop

NOTE: IT IS IMPORTANT THAT YOU FIRST OPEN CHROMELEON AND THEN
OMNIC. OMNIC WILL NOT COLLECT DATA IF YOU DO NOT OPEN
CHROMELEON FIRST.

To Set Up for Analysis:

Make sure that the Default iS50 GC-IR experiment is selected on the OMNIC Experiment tool
bar and that the blue button is lit up on the iS50 GC-IR accessory.

This should be selected automatically by the instrument. The instrument should be set to
a Gain of 1, Resolution of 8 cm-1, 4 Scans, 64 Scans for the background and a spectral
range of 4000 to 800 cm-1.

Data Acquisition:

1. All parameters for analysis on the Hogwart’s GC-FTIR are electronically stored in the
Chromeleon 7 software under the Data tab within the folder name Chromeleon
Local. The method parameters for an analysis run will be noted in the analyst’s case
file.

NOTE: Remember that the column on the Hogwart’s GC-FTIR has a longer column and
thinner film thickness than GC/IR #1 and #2. This should be taken into consideration for

certain analytes, using the necessary methods as needed.

2. A sample blank must be run each day per each case file, method, and extraction prior
to running a case sample.

3. If the reservoir on the GC-FTIR is not cold, fill the reservoir with liquid nitrogen.

4. Tnthe OMNIC application window select the Series tab and select Heater Status...



5.

7.

Make sure the heaters are turned on (checked box) and set the Flow cell setpoint
(deg. C): and Transfer line setpoint (deg. C): to 280°C in the white box and select
the Update Heaters button.

To the right of the white box where the temperature values are set it will show the
actual temperature of the flow cell and transfer line. When the values have not
reached the desired set temperature, the filament background picture will become
yellow. Once the values of the set temperatures have been reached the filament
background will turn green.

Exit the Heater Status... window once the set temperatures have been reached.

Creating a Sequence:

8.
9.

10.
11.

12.

13.

14.
15.

16.

Select the Data tab within the Chromeleon Console window.

Find the file titled _Series Template_ (COPY AND PASTE) and copy and paste it
to your personal Chromeleon sequence folder.

Once the file has been pasted to your folder rename it with the date and your initials.
Fill out and select the Name, Position, Volume, Instrument Meth, and Comment
boxes for the samples on the displayed sequence. The Instrument Meth boxes will
have drop down arrows to select each method.

It is the analyst’s discretion as to which method to use.

Make sure that in the Name box provides detailed sample information and the user’s
initials (This is how the file information will be saved in OMNIC)

Click here to add a new injection to add more samples to the sequence.

Once all of the samples have been added and the sequence is ready to run select the
OMNIC application window.

Select the “Collect Ser” button on the OMNIC taskbar.

NOTE: IT WILL TAKE A FEW MOMENTS FOR OMNIC TO LOAD THE

COLLECT SERIES IF THE SOFTWARE HAS NOT ALREADY BEEN IN USE.

17.

18.

19.
20.

The background will collect once the OMNIC software has finished loading and an
External Trigger window will pop open stating “Ready to start data collection at
external trigger.”.

Select the Chromeleon Console window and highlight the beginning of the sequence
run (or the sample you wish to run).

Click the “Start” button at the top of the sequence.

After a few moments the sequence toolbar should load from yellow to green
(New—>Running) and where the “Start” button appeared it will now state “Stop”.

Auto-sampler Injection:

The auto-sampler will automatically inject your sample once the run has been

started in the Chromeleon Console and the TRACE 1310 instrument is at ready status.



OMNIC will be triggered to start collecting data once the auto-sampler has injected the
sample.

Manual Injection:

The TRACE 1310 instrument has touchscreen capabilities that allow for you to
monitor your run, obtain information about the instrument, and manually inject. When
manually injecting, the touchscreen will provide the status of the instrument (Not
Ready/Ready). When a green play/arrow button pops up on the screen, the instrument is
ready for manual injection. Inject your sample and select the green play/arrow button.
The Chromeleon Console and TRACE 1310 instrument will start collecting, triggering
OMNIC to start collecting data.

21. Once the sample or sequence has finished, the toolbar in the sequence of the
Chromeleon Console will state that the “Run Finished”.

Analyzing data in OMNIC:

22. Open the OMNIC application window and select “File” and then “Open...” in the
toolbar.

23. An “Open” window will appear and in the “Files of type:” box, click the down arrow
and select the “Series Files (*.SRS)” option.

24. Select the data file you wish to open and click the “Open” button.

25. Data file will display in OMNIC.

26. Use the bottom tools or taskbar to analyze the spectra.

27. To add a spectra region to a new window, right mouse click the bottom screen
(spectra) and select “Copy To > New Window” and then click the “OK” button

28. To view a window, select the “Window” tab in the toolbar and click on the window
you wish to display.

To Set Up for iS50 ATR Analysis:

Make sure that iS50 ATR experiment is selected on the OMNIC Experiment tool bar and that
the blue button is lit up on the iS50 ATR accessory.

The parameters for using the iS50 ATR accessory should be set to Autogain, Resolution
of 4 cm’!, 16 Scans, and a spectral range of 4000 to 600.



iS50 ATR Operating Instructions:

1. At Experiment on the tool bar, load the iS50 ATR parameter file.

2. Select Report on the menu bar and select “Template...”.

3. Select the ATRTEMPLATE.RPT at the very top of the scrolled window and click the
“Select” button below.

4. Clean ATR stage and underneath ATR accessory.

5. Collect background and add to window.

6. Add sample and turn down ATR accessory.

7. Collect sample, add to window, select stack spectra, fill out sample information in
text box, and select print option on taskbar.
Clean ATR stage and underneath ATR accessory.

. Select Report on menu bar and select “Template...”.

10. Select WILLIENEWGCFTIR.RPT template at very bottom of scrolled window and
click the “Select” button below to switch template back.

11. Make sure Default iS50 GC-IR parameter file is switched back and loaded in
Experiment tool bar.

MONTHLY MAINTENANCE
Alignment:

1. At Experiment on the tool bar, load the Transmission E.S.P. parameter file.

2. Select Collect from the menu bar and select Experiment Setup...

3. After the window loads go to the Bench tab and make sure that the Gain is set to 1.0.

4. Then select the Diagnostic tab and select the “Align...” button. When the alignment
is complete record the number in the appropriate GC/IR maintenance log.

5. Click “OK” button to exit out.

6. Next, check and make sure the desiccant on the instrument is blue (If pink, moisture

is present).

Report & Main, ATR, GC iS50 Performance Tests (KBr)

U A W

Make sure that the main sample compartment is empty.

From the menu bar select Collect then select Advanced Diagnostics....

After “Nicolet iS50 Diagnostics” window opens, select Performance Test.

Check all the boxes for the Main, ATR, GC iS50 Tests (KBr).

Select the “Run Selected Test” button.

Fill out OMNIC with performance test values for each spectra (Main, ATR, GC) and
print and place spectra in the appropriate GC/IR maintenance log book.



8.

9.

Example:
PERFORMANCE TEST (MAIN) 2200-2100 = 0.004 PASS RMH
PERFORMANCE TEST (ATR) 2800-2700 = 0.024 PASS RMH
PERFORMANCE TEST (GC) 2200-2100 = 0.012 PASS RMH

After tests are complete, select each spectra (Main, ATR, GC) and individually save
by setting the filename to title under the “Monthly Performance Tests” folder under
the “Spectra/Groups (*.SPA, *.SPG)” file type.

Select the back arrow J button and select Report, Print, and then the back arrow J
button again. Place the print out in the GC/IR maintenance log book.

Exit out of “Nicolet iS50 Diagnostics” window.

ValPro Qualification:

1. Check to ensure the Transmission E.S.P. parameter file is loaded under Experiment
from the tool bar.

2. Select Analyze on the menu bar and then ValPro Qualification....

3. Once the “ValPro Qualification” window appears use the drop down box under
“Qualification test:” and select the “Nicolet iS50 system with DTGS in built-in
position KBr-EP”.

4. Select the “Qualify” button once the test has been loaded.

5. When the ValPro Qualification has completed, highlight the test that just completed
in the “Energy ratio” tab and click the “Report...” button.

6. A window will pop up with the report. Select the “Print” button and fill out ValPro
Qualification Report and initial and place in the GC/IR maintenance log book.

7. Select the “Close” button.

For iS50 ATR Accessory

1. In the “Qualification test:” drop down box select the “Nicolet iS50 system with
integrated diamond ATR and built-in DTGS-EP” option.

2. Select the “Qualify” button once the test has been loaded and click “OK” when the
confirmation window pops up for the background.

3. Retrieve the SMART iTR polystyrene standard “lollipop” from the second drawer
near the IR #7.

4. When a window pops up stating “Place the polystyrene in the accessory and apply

pressure. Choose OK when you are ready to collect the sample data”, place the
polystyrene standard “lollipop” on the sample compartment area with the “ATR STD
269-173000” words facing upwards and apply pressure.



10.

11.

NOTE: Be sure to place the iS50 ATR accessory on the “lollipop” polystyrene
standard window in different locations when performing monthly maintenance so as
to not place the iS50 ATR accessory on the same location on the “lollipop” window.

Select the “OK” button once the “lollipop” polystyrene standard is in place.

When the ValPro Qualification has completed, highlight the test that just completed
in the “Wavenumber accuracy” tab and click the “Report...” button.

A window will pop up with the report. Select the “Print” button and place in the
GC/IR maintenance log book.

Select the “Close” and then “Exit” button to close out of the ValPro Qualification.
Select and load the Default iS50 GC-IR parameter file under Experiment from the
tool bar

Remove “lollipop” from iS50 ATR sample area and place back in Thermo box and
return it to the second drawer near the IR #7.

Fill out ValPro Qualification Report and initial and place in the GC/IR maintenance
log book.

To Run the Monthly Standard Check:

1.

(8]

Check to ensure the Default iS50 GC-IR parameter file is loaded under Experiment
from the tool bar.

Make sure the reservoir for the MCT detector is filled with liquid nitrogen.

Make sure that the transfer line and flow cell heaters are at 280°C.

Analyze the Monthly QC test standard (Amphetamine, Phentermine,
Methamphetamine) that is kept refrigerated.

Check its expiration date. If it is past its expiration date, make up a new QC test
standard following the correct procedure to ensure the proper concentrations.

Make sure that the 60@20AMIN is loaded and used to run the Monthly QC standard.
Run this sample following the procedures for analyzing data from the GC/FTIR and
place in the GC/IR maintenance log book.

This is not meant to be all-inclusive. There may be other ways to accomplish the same task.



Addendum

S/SL Injection Port with HP-5 5 meter column, 0.32 column ID, and 0.25 um film
thickness:

Stored Methods for AUTOSAMPLE SPLIT INJECTION

90TO270 70AMIN 10MIN Initial 90C degrees hold for 1 minute ramped to 270C degrees at
70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow
5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run
time 10.00 minutes.

90TO270 70AMIN 30MIN Initial 90C degrees hold for 1 minute ramped to 270C degrees at
70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow
5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run
time 30.00 minutes.

200T0270 7T0AMIN 10MIN Initial 200C degrees hold for 1 minute ramped to 270C degrees
at 70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split
flow 5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees.
Total run time 10.00 minutes.

200TO270 TOAMIN 20MIN Initial 200C degrees hold for 1 minute ramped to 270C degrees
at 70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split
flow 5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees.
Total run time 20.00 minutes.

200TO270 70AMIN 30MIN Initial 200C degrees hold for 1 minute ramped to 270C degrees
at 70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split
flow 5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees.
Total run time 30.00 minutes.

90TO270 35AMIN 20MIN Initial 90C degrees hold for 1 minute ramped to 270C degrees at
35C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow
5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run
time 20.00 minutes.

Stored Methods for HAND SPLIT INJECTION

HI 90TO270 70AMIN 10MIN Initial 90C degrees hold for 1 minute ramped to 270C degrees
at 70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split



flow 5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees.
Total run time 10.00 minutes.

HI 200T0270 70AMIN 30MIN Initial 200C degrees hold for 1 minute ramped to 270C
degrees at 70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0,
Split flow 5.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees.
Total run time 30.00 minutes.

Always verify that the temperature for the GC interface is at least 10 degrees higher than the
maximum temperature of the GC oven.



0000} :@inpady

v16.°¢ Awoojen |eondQ

0’} :uleb sjdweg

000’8 :uonynjosay

#9 :sueos punoibyoeq jo JoquinN
¥ :sueos gjdwes Jo JaqunpN

(00:90-LND) L20T ¥¥:€0:C1L 6C uer U4 .o uonosjjod

S1HVMOOH

Y| :82Inog
gy Jepidswesg
V/LOIN -10308ied

0 seaibap gz adid WbIT

1 saalbap 08z auI Jajsuel}
0°'z ones yids

0°¢ MOJ} uwnjoy

SI9)S|\ G uwnjo)

“UiW g9°c 1e winyoads payul

8

9

(seynuiw) swi

e e i e e L i ;Tr.r;\é}z?}aji?{%ﬁi}ié.}igég S RaiNAA

| 000

-10°0

_..
__imo.o
|

Z ¥ 2 62-1-1202 YOIHDOHLIAN NINOL NIWVOL 0420106 IH L2-€0-70 'dX3 TANVLNT "01°0

Alsusiu|




00°00} :@unuady (00:90-LND) 1202 ¥¥:€0:T) 6T Uel 4 :dwi} Uolds|iod

‘¢ :Auoojan [eand D seaibap gz adid b1

v.6. mo. i H.“c___mm m__a&mm ool S1HdVMOOH 0 soalbep gz aul hwu,wcmmh

000’8 :uonnjosey dl -83Inos 0°z ones yids

$Q :sueas punoibxoeq jo JaquinN gy Jspldswesq 0°€ MOJ} UWwn|oD
y :sueos g|dwes Jo JaquinN V/LOIN :10333ed SIgJ9IN G uwnjo)

(S1S'Z ¥ 21 62-1-1.202 MOIHD QOHLIW NIWOL NIWVOL 0220106 IH 12-€0-70 ‘dX3 TANV.LNIL) "ulw g¥9°¢ Je wnjoads payuly

(1-wo) s1aquinuaAepA
00§ 0001 oosl 000¢ 00s¢ 000¢ 00S€ 000t

: )\2/\/ & PV Ty WV |
L

s

; L0100

l L6100

0200

5200

-0€00

2oueqlosqQy

-GE00

L0v00

-G¥0°0

L0500
_ I
(157 b 2L 62-1-420Z ¥OTHD AOHLIN NINOL NINVOL 0£27--96 IH 1Z-€0-70 "dXT TANV.LNIH) Ul 859°€ Je wnujoads pasji=




00001 :@npady  (00:90-LND) L20Z ZL:LE:EL L0 G2 UO :8wf uonos||od

o 0 se8aibap gz adid b1
o mo..w #_H_V,_u.ﬂmﬁoﬁm S1dVMOOH 0 saa1bep gz aul _chﬂh
g ¥l :82Inos 0°Z onel yds

000’8 -uonunjosay
9 :sueds punolbyoeq jo JaquinN gy sepdsweag 0°€ MO} UwnjoD
¥ :sueos s|dwes Jo JaqunN VY/LON 10398)ed SIS} G uwn[o)

Ui 0L0°0 Je wnJoads payur

(ssynuiw) awiy
Gc 0c Sl ol G

T 1T

o
Ausuaju|

626Z€} 1-2-1202 XO3IHD AOH.!” ' NINOE NINV0Z 0220.L00ZIH IANIHAHONIHdNG HOd4 MNV™




00°001 :@inpady

v16.°¢ Ayoojen [eondo

0’1 :ueb sjdwesg

000’8 :uoinjosay

9 :sueos punoibxoeq jo JaquinN
# :sueos ajdwes Jo 1oquinN

(00:90-LND) L20Z 80:8L L 10 d8-4 UOI BWi UORDS)|0D

D seaibap gz adid 1ybIT

S1dVMOOH 1 saalbap Qgz aul Jejsuel}

Y| :8dinog 0°¢ ohjes yids

19y Jepdsweag 0°€ MOJ} UwNo)
V/1OW :10jo8ied sls}a|\ G uwnjo)

‘Ul €6G°¢ Je wnuoads payur

14

(ssnuiw) swn |
074 Sl ol S

s Wl ¢ _.__.s.t.,._}q }?{3‘%13{?’(.%%3?}5}33}%‘1 _)gwi?:gfiﬁi%r}i%é;#}}f_ﬁ&g i e o T S i g}f._:.
i,

}:r(.

6262¢l L-¢-1202 > "HO AOHL3IN NINOE NINV0. 0.201002IH ANIHAHONSH

| 000

-100

-¢0°0

-€0°0

Aysusiu|




00°00} :npady  (00:90-LND) 1202 80:8L:17L L0 994 UOI 8wl UOROS||0D

‘e :Ajoojan jeond 0 soalbap ggz adid b

PLBLE N o adues . S1MVMOOH 9 sea1Bep 08z Ul s9jsuei

000’8 -uohnjosay y 0°¢ ojel Jijdg

#9 :sueos punoibyoeq jJo Joqunn gy Jspldswesqg 0°€ MOJ} uwnjod
# :sueos o|dwes jo JlaquinN V/LOIN ‘1030818 SI9IRIN G uwn|oD

1S 2Py LYl 1-2-1202 MD3IHD AOHLINW NIWOE NIWVOL 0.20L002IH 22-22-) ‘'dX3 INIHAHONIHANE) Ut €6G°¢ Je wnijoads payurT
(1-wo) s1equinuanepA

005 oool 0061 0002 00s¢ 000¢€ 00S¢ 000t%

| , | . 5000

Sjmood

/ wnoo.o

,ﬂ?é}\_,??éé%xg {3@/\ A W, gﬁ?éifj r

8000

-600°0

il

1100

2100

|
| \ _ wmvo.o

souBqIoSqY

7100

G100

9100

2100

-810°0

mmro.o
. _ | ]
(s1s™ " %Ly) 1L-2-1.202 M¥DOIHD AOHLIN NINOE NIWVOL 022010021 7-22-) "dX3 INIHAHONIHdNG) Ul €66°¢ 1 wnjoads pay 200




00°00} :@inyedy

v16.°¢ Anoojen [eondo

o'l :uieb s dwesg

000’8 -uonunjosay

9 :sueos punoibyoeq jJo JaquinN
¥ :sueos gidwes Jo JequinN

(00:90-LIND) 1202 91:2G:¥) 8¢ Ul NYL 8wy} uonos||og

S1HVMOOH
Y| :@21n0g
gy :Jepdsweag

V/LOW :Jojsled

D seaibep gz adid b

0 soalbep gz aulT 18jsuel]
0z ojjes yids

0°€ MOJ} uwnjod

S19)9I\ G UWN|0)H

“UIW O LO°0 3B wnioads payur

(sonuiw) swi g

LI

-¢'0

-0

90

T T T T T T

-8°0

Ausuaju|

¥G0+SL 82-1-1202 7 9HO AOHL13N NINOL NIWNV0. 0420106 NIOH3H JOd XN ge




00001 :ednpady (00:90-LIND) 1202 ¥0:G0:GL 8¢ Uep nyJ :awl uond9|od

v16.°¢ Anoojan [eondo

0’} :uleb sidwes . S1HVMOOH
000’8 :uonnjosay dl @2Jnog
$#9 :sueds punolfyoeq jo JaquinnN gy :lepidsweag
f :sueos sjdwes jo JaquinN V/LOIN ‘10308ied

0 ssalbap gz adid YOI

0 soaibop 8z aui J8jsuel]
0°Z onels Jids

0°S MOJ} uwnjod

SI9)9IN G UwWn|o)

"UlW 286 1e wnuoads payui

(ssynuiw) swi]
8 9 14

(e P e e A Capy e NP A i P Pl PV il P
Vi Ve ppeind S Yamed Printhhetoy g.sb%._{

A A 5y

000
-100
/. mNo.o
-€0°0
.:vo.o

-G0°0

Ajisusju|

1900
/00
800

-60°0

#S0° ~2-1-1 202 X¥OIHO AOHLIW NINOL NIWV0. 020106 NIOYH=" "0L°0




00°00} :9inpady (00:90-LND) 1202 #0:G0:Gl 8¢ Uer ny :awi} uonds||o)

‘e :Ayoojan [eand D saalibep gz adid Wb

v.6. mo. _‘ H.”c__mm m“_ahmm P S1YVMOOH 0 saaibap gz aul ‘_&wcﬂh

0008 :uonnjosay | -93In0g 0°¢ ones Jids

£Q :sueos punoibyoeq jo JaquinN gyl epndswesg 0°€ MOJ} UWNjOD
¥ :sueos g|dwes jo JaquinN V/LOW 103031ed SI9)9\ G uwnjo)

(s15°0€0 1 82-1-1202 O3IHO AOHLIN NINOL NINVOL 0.20L06 120Z-11'dX3 NIOYTH) "Ul Z8G°€ 1e wnioads payui

(1-wd) sioquINUSABAA
005 0001 00S1 0002 00S¢ 000€ 00S€ 000t

e N e e I e

W N NG |

-10°0
| _ -¢00

_ 00

400

500

aoueqlosqy

900

/00
800

-60°0

(815°060 S 82-1-1202 ¥OIHO QOHLIW NINOL NINVF /20106 1202- 1 ‘X3 NIOWIH) "I 286°€ ¥e wnsosds pay O+ O




00°001 :@inuady (00:90-LND) 1202 82:€¥:GL 8¢ Uer Nyl sl Uoios|joy

o 0 soaibap 08z adid b

v.6. mo..“ﬁ_ﬂ_u,_mm% o__mao.wwm S1¥VYMOOH ~ soaibap gz oul Jajsuel]

000'g -UORNOSAY] Ml :991n0S 0°z ojel Wds

9 :sueds punoiboeq Jo 19qWINN gy uepidswesg 0°€ MOJ} UWNj0D
¥ :sueos sjdwes Jo JaquinN V/LOWN :103d3)ed SJ9)9I G Uwnjo)

‘ulw 01070 e WwnJjoads payul

(senuiw) swi
S¢ 0c Sl 0l S

)
Ajsuau|

A

——r——T—T

e
.
-~

—
-

o
<~

-1 17151757

¥SO¥S ) 82-1-1202>~FHO QOH.LIN NIWOE NINVOZ 0220.106 NIOYIH HOd INV™

<
o




00°00} ‘ainuady

v16.°¢ AoojeA [eando

0’1 :ueb sidweg

000°8 -uonnjossy

9 :sueos punoibyoeq jo JaquinN
$ :sueos g|dwes Jo JaquinN

(00:90-LNID) 1202 9€:21:91 8¢ Uep nyJ :dwi} uonds|[0d

S14VMOOH

Y| :921n0g

gy enidsweag
V/1OI -10393j2(

D seaibap gz adid b1

1 sealbep gz duI Jajsuel]

0'z onelydg
0°€ MOJ} UWN|oD
SI9J9IN G UWn|o)

‘uIw 01070 e wnuoads payui

T4

0z

(ssynuiw) swig

Sl

0} g

i;?%!%j\}i}f}a%{ii(
ARy L %?gt{s}if{iigfg? B,rfz%:}i\.t!i{f;;, v

7¢-1-120Z XO3HO dOHLIIN NIWOE NINV0Z 020106 NIOYH

1000

-10°0

-¢0°0

Risuayu|




0000} :@Inpady (00:90-LND) 1202 9€:21:91 8C Uer Nyl :awij uopds|jod

‘¢ :Auoojen jeond 0 seaibap 08¢ adid b

e mo. ) #.a__mm m_,_g&mm SLdVMOOH 0 soaibep gz auI Jajsuel}

000'g -UoHN|oSeY Yl :8dInog 0z ones yids

$9 :sueas punoiboeq jo JaquinN igy uspidswesg 0°€ MOJ} UWNjo)
$ :sueos ajdwes jo 1oquinN V/LOIN :J03osied SI9)9Iy G uwnjo)

(sis'SEPLOL 82-1-1202 ¥DIHD AOHLIN NIWOE NINVOL 0220106 1202-LL dX3 NIOWIH) Ul L19°¢ e wnxoads payur]

(L-wo) siaquINUSABAA
00S 000} 00S1 0002 0052 000€ 00S€ 000t

- 2000

< %\J@?f?/\ g Zl,é\f}?féa?igéw v00'0
Yy 9000

2000
| 0100
2100
-710°0
19100
8100

10200
/ 2200
7200
19200
8200
0200
2800
7200
9€00
-9£0°0

2:/7
,

aoueqlosqy

TTT TS

(si1s'geil9l 8¢-1-1202 ¥OIHO AOHLIW NIWOE NINY" 220106 +202-L 1 dX3 NIOYIH) Ui |1g°¢ Je wn.joads payt




00°00} :ainpedy

v/6.°¢ Ayoojen [eondo

0’1 :ueb s dweg

0008 -uonnjosay

#9 :sueos punoibyoeq jo JaquinN
y :sueos 9|dwes Jo JaquinN

(00:90-LND) 1202 ¥0:10:7)L 8T UBl NYL ‘Sl UORDS||0D

S1HVMOOH
Y| :821n0S
gy Jepydsweag

V/LON :10399)ed

0 saaibap gz adid b1

o saalbap g8z aulI Jajsuel]
0’ onhel yds

0°€ Moj} uwn|o)

SI9)9IN G Uwn|o)

"ulw Q.00 ¥e wnuyoads payul

(ss3nuiw) swil
0l

vS0¥SL 82-1-1202/73IHO AOHL3N NINOZ NINVSE 0.¢0.106 NIOH3H ¥Od MNY™

90

Ajisuajy|




0000} :ainpady (00:90-LIND) 1202 0¥:9Z:¥ | 8C Uer Ny :dwj uoios||0o9

e 0 sealbap gz adid WbIT
vi6L mo..hn “_m_n_u_mm%w_wao&mm S1HVYMOOH 0 soalbap 08z dur _wu,wcma_ L
. : | 382Inog 0°Z ohjes yidg
000’8 -uohnjosay .
$9 :suess punoibyoeq jo Jequin gy uspidswiesg 0°S MO[} UwNjoD
¥ :sueos ajdwes Jo JaquinN V/LOIN 103d83ed SI8}g G uwnjo)d

‘Ul GZG'G Je wnuoads payul

(senuiw) awi]
Gl oL S

f_,}.{.?{r_éf#}}wﬁi}ﬁﬁ_,_.é s,}a??&,_.sitlm?.}fxg%irﬂ‘?éﬁifr?; R e R N e o WA b Moo

v)%?}.{t):ﬁ:@;\.ff&fi!f?} |

-10°0

200

-€0°0

700

” 5

500 8
(2]
Z

S0P °2-1-120Z ¥O3IHD AOHL3N NIINOC NIWVSE 0.¢0106 NIOH=" L0




00°00} :@Inpady (00:90-LND) 1202 0¥:92:¥1 8C Ul NYL Sl Uoid9|0)

‘¢ :AIoofen |eond 0 sealbap gz adid b

ribl mo. L H.”c:_mm m“_a&mnwv SLdVMOOH D soalbep gz aul igjsuel]

000’8 :uonnjosay dl -80In0g 0°Z onel Jids

$9 :sueos punoibyoeq jo JaquinN gyl epdswesq 0°€ MOJ} UWNj0D
y :sueos g|dwes jo JoquNN V/LON -103198)1ed SI9J9IN G UWnNjo)d

(sis'yLEZPL 82-1-1202 ¥OIHO QOHLIN NINOZ NINVSE 0220106 L202-L1'dX3 NIOYIH) Ul 626G 18 wnioads payui

(1-wo) sisquinusnepp
005 000} 005} 0002 005¢ 000€ 00S¢E 000Y

A AN gl Ao
‘x /\; ) <\I¥Zi? 5000
% | Héo.o

, H.mS.o

L0200

5200

L0£00

2oueqlosqy

5200

_‘ovo.o

L5100

_.omo.o

5500
(IS'LEZF) 82-1-1202 MOTHO GOHLIN NIWOZ NIWYC 20106 120Z-}L'dX3 NIOYTH) "Ul 525G e winaoads paxu- I




00°00| :@inpady

v/6.°¢ Ayoojan [eando

0’} :ueb sjdweg

000’8 -uonnjosay

$9 :sueds punoibyoeq Jo JaquinN
¥ :sueds adwes jo JaquinN

(00:90-LND) 1202 2S°10:LL 8Z Uer Nyl :awl uolos|jod

O saa1bep 08z adid Wb

S1HVMOOH 0 soalbsp QgQz auiT Jeysuel}

Y| :92in0g 0°Z ones yids

gy Jepdsweag 0'S MOJ} UWNoD
V/LOW 10309l SI9)9IN G uwnjoD

Ui Q10’0 e wnioads payul

Sl

(seynuiw) awi|
0l g

L L L
[
o

3
o

SpE eI T

90

80

0l

Ajisuayuj

B LB I B o e e s e

LI |
-
~

T
©
S

¥2.S0L 82-1-120C MO D AOHLIN NINOZ NINVSE 020106 TANV.LNIH HO4d xzd\p




00°00} :@inpedy (00:90-LIND) 1202 T1:€2:1} 8¢ Uer nyJ ‘sl uolods||od

¢ 0 seaibap gz adid b1
¥i6. mo..“ﬁ u_m“_u_mm%m_v_mao&wm S14VMOOH 1 sealbep Qgz aul Lohwcﬂ_ 1
. . Hl 82In0g 0°Z onel yds
000°'g -uoynjosay .
9 :Sueds punoibdoeq Jo JaqunN gyl iepidswesq 0°€ MOJ} UWN[OD
¥ :sueos s|dwes jo JsquinN V/LON 03d3led SI9)9IN G uwnjoD

‘uiw 010°0 Ye winyoads payur]

(ssnuiw) awi
13 ol *

_?\._.,.4.?,\ ; Lr..w..rﬁL\......G " >Aj.:. et B e VAL _.._r\«fﬁ..,..)r.{.if&é:qr_r?}%}iS;3{%4.{9?«\?]}23?&}.! TR TP D L

e NWIETN s

/ 100
/ 200

T
o
o
Aysusyu|

¥2/S0L £L-1202 ¥OIHD AOHLAN NIWOZ NINVSE 0420106 TANV.LNT "101°0




00°00} :ainpady (00:90-LND) 1202 ¢L:€T:}1 8T Uer Nyl :swj uolos|od

‘e :Ajoojan eond 0 ssalbap gz adid W61

rLos mo. ) H.a__% L_Q&mm S14VMOOH 0 seaibap 08z BuI Jajsuel]

000 -UonNjoSaY Y| :8dInog 0z onel yids

9 :suess punotbyoeq jo JaquinN 1y iepdswesq 0°S MOJ} UWNjoD
¥ :sueos ajdwes Jo JaquinN V/LON :103981=d SI9J9IN G uwnjoD

(sis'} 1211 82-1-1.202 MD3HD AOHLIW NINOZ NINVSE 0220106 12-€0-70 'dX3 TANVLNIS) Ul /99°G je wnnioads payul

(}-wo) siIequinuanepp
00§ 000} 00S 1 000¢ 0052 000€ 00S€ ooov

AN A S

eaﬁc/. RSt 5000
i | / L\ |

| ‘, -0100

-GL0'0

-0¢00

aoueglosqy

(s1s°) 1211 82-1-1202 MOIHO AOH.LIW NINOZ NIWVSE 0/ L06 L2-€0-70 'dX3 TANVINTL) Ul /99°G Je wnJjoads payu ._ﬂuo.o




00700} :@inpady

v16.°¢ ‘AyoolaA [eondo

0’1 :uieb sjdweg

000'8 :uonnjosay

9 :sueos punoibyoeq jo JaqunN
y :sueos s|dwes Jo JaquinN

(00:90-LND) 1202 2G:10:LL L0 994 UOA 9wl UORO8||0]

S1HVMOOH
Y| :80inog
igy -1epidsweag
V/LOW Hojosieq

0 saaibep 0gz adid Wb

0 saalbap Qg aul Jejsuel)
0z ohjes y|ds

0°€ MOl} Uuwnjo

SI9)9IN G uwnjoD

"ulw Q10’0 Je wnioads payul

(sejnuiw) swi]

GZ/S0L 1-2-120Z ¥O3HD A0 N NIWOL NIWV0Z 0/.20.L00C INIHJHONITHdNEG JO4 MNV™ <

Alsuau|




000 :@Inpady UMOUMUM 8w} UoI08jj0D

sixmoon N:Loctndi gt
Esomv_wlc_”mm_w_,_ormwm HO -8aInos o'z onel ydg

0 :sueds punoiboeq jo 18quINN gy Jepdsweag 0°S MO} uwnjo)
| :sueds ajdwes jo JoequinN V/LOW :10309)e( SJSJ9\ G uwnjo)

GZ/G0l 1-2-1202 MD3HO AOHL3IN NIWO0L NINV0L 0.20.1002C INIHAHONTHdNA
(senuiw) swi|

8 9 . 14 _ 4
!%%{4%{15}}?})5}., | OOO
[ f?\f‘}%}i‘[}e)g{?%)({leaég{ L
;}/ 100
.r;.r(.z It
e I
\ i 5A-
\ | ¢00
Il
Feoo
_ .
I+
To.o

I—L}) T
Q
o
Alsuaju|

Twmo.o
I

7_?0.0
-80'0
ls00

G2/S01 L-2-1207” ~93HD AOHL3IN NINOL NIWV0Z 0201002 ANIHJHONIHd[ 91°0




0000} :@inpedy  (00:90-LND) 1202 O:¥L:LL L0 984 UON 8wl uolds||od

‘e :Ayoojan eand D seaibap gz adid JubI

beos mo. ) H.a_,_mm M_o_u_mm A S1dVMOOH 0 seaibap 08z aul émcwh

000’8 -uonnjosay |- 0'¢ onel jjas

9 :sueds punoiboeq Jo JaquinN 1y epidswesy 0" MOJ} UWN[OD
¥ :sueos sjdwes Jo JaquinN V/LOW 103931ed SI9)OIN G uwnjo)

(s15°6G66 L1 1-2-1202 MO3HD AOHLIW NINOL NIWV0L 0£20100¢ ¢2-L¢-L dX3 IANIHJHONTHANE) "ulw Z9G ¢ e wnijoads payul
ﬁ (L-w9o) s1squInuaAepA
009 ooro A oom l ooow oomN ooom oomm 000v

| 5000
\ ) \ é?f,}izé?é? aféﬁ ;i.fs; f Ezéwmoo.o

ﬂ .wwoo.o
- \ ,) 2000
| I

1 2

-800°0

‘. 60070

0100

-110°0

“_lm_.o.o

€100

20UBqJIOSqY

5100

wmro.o

-910°0

/100

8100

6100
(¢ 356 LL L-2-1202 OIHD AOHLIN NIWO} NIWVOZ 02201007 7~£2-L "dX3 INIHJYONIHNE) "ulw 29G°¢ Je wniposds payy




0000} :@inpady

v16.°¢ Anoojen [eandQ

o'l :uieb sjdweg

000’8 -uonnjosesy

¥#9 :sueods punoiboeq jo Jaqunn
¥ sueos gjdwes Jo JoqunN

(00:90-LIND) L20Z 2G:2L:Gl 8¢ uer nyL :awl Uonos||0d
S1HVMOOH
Y| :90Inog
igy Jeyidsweag
V/LOIN :J03osied

O saa1bep 0gz adid Wb

0 saalfep g8z sul Jejsuel]
0°'c onjel y|ds

0°¢ MOJ} UWn|oD

SI9)9N G uwnjo)

‘Ui 010°0 ¥e winspoads payur

(senhuiw) swiy

¥S0¥S | 82-1-1202 ¥ 74O AOHL3IN NINOL NINV0.L 0.201002 NIOHTH HOd4 NV

Alsuayu]




00°001 :@inpady

v16.°¢ ‘Ayoolan [eondo

0’} :ueb sjdwes

000°'g -uonnjossy

#9 :sueds punolboeq jo JaquinN
¥ :sueos ajdwes Jo JaquinN

(00:90-LWD) 120T 0t:0€:G1 8C uef Nyl ‘sl Uold9l|0d

S1HYVMOOH
~ Y| :821nog
19y :Jepdsweag
V/LOIN :10josie(

0 seaibap 0gz adid 1ybi

1) wmm._mmv 08¢ Ul Jajsuel]
0'Z onel yidg

0°€ MOJ} UWN|oD

SISI8Al G UWNnjo)

"ulW §Gg’ | Je wnuyoads payur

(ssjnuiw) awil

Aisuayuj

-02'L

$S0PSH7-1-120Z ¥O3IHD AOHLIN NIWOL NINV0Z 0£¢0100¢ NIOYH=" 9€°)




0000} :@Inuady (00:90-LWD) 120Z 0%:0€:G1 8¢ Uer Nyl ‘swlj UoRd9j|09

‘¢ :Auoojan |eand 0 ssalbep gz adid WOIT

peot mo. l y.”c_._m.m m__ahmm — SL1HVMOOH O seaibap Qg aur] L_Qw:m%.

000'8 :uopnjosey dl -eain 0°Z ones Jds

$9 :sueds punoiboeq jo JaquinN gy uepdsiesq 0’ MO} Uwnjon
t :sueos g|dwes Jo JaquinN V/LOIN H10308ied SI9)9\ G uwnjo)d

(s1s'0€.2G) 82-1-1202 YO3HD AQOHLIN NIWOL NINV0Z 0.20100¢ 120¢-L1 dX3 NIOYIH) "uiw 8Gg'| Je wnJjoads payur

(1-w0) stequinuanepp

00S 0001 00s} 000¢ 00S¢ 000¢ 00S¢e 000¥

100

200

P—
—_—

€00

—
T

700

-G0°0

900

20UBQIOSqY

_ L10°0
800

600

010

(s15°0€22S 1 82711202 ¥OIHO AOHLIW NINOL NIAVO'20L100Z 1202-L | dX3 NIOYIH) Ulw 858" | 1e wnijosds payu 110




00001 ‘@inpedy  (00:90-LIND) 120 82:22:LL L0 494 UO 8wl Uondj|0D

¢ d 0 saa1bep 0gz adid Wb

rLes mo. F> “_wn_v__ww%%e__wmm S14VMOOH 0 seaibsp 08z sul Jojsuel]

000'8 :uonnjosey d| -90Inog 0'z ones Jds

9 :SUBDS PuUNOIBHOEq JO JAqUINN gy epdsweay 0°€ MOJ} UWNjOD
¥ :sueods ajdwes jo JaquinN V/LON 10398)ed SISJ9IN G UWnNjo)

"uiw 010°0 ¥e wnuyoads payul

(ssnuiw) swn

5l 0l E

_WN.o

-0

-9'0

-8°0

“ 5

‘ i}

A
Z

2L

ad

F9'L

e

1-2-1202 XO3IHO AC™ 3N NINOZ NIWVO0. 0£20.100Z INIHJHONIHdNEG HO4 v_Z(..,.




00°001 ‘ainpedy  (00:90-LIND) 20T 8¥:8¥-LL L0 GO UON :dwl} Uoioajjod

e d 0O seaibap gz adid b1
e mo. F> #_mm@%%&mm S1dVMOOH 0 sea1bep gz aul _&wcﬂh
e - | °2ih0og 0°Z onel yjds
000'g -uolnjosay .
$9Q :sueds punoiboeq Jo Jaquinn gy Jepldswesg 0°C MOJ uwn|o)
¥ :sueos g|dwes jo JaquinN V/LOW :103o91e(g SI9JO|\ G UWwnjo)

“UIW ZGG € Je winjoads payul

(senuiw) swiy
Gl oL G

b %E}i{s}.ﬁv&%ﬁ%}f e U e o it

000

Mo dzﬂtxfe?a.:afi\%}&}z\\%g&‘«riij RS ALK e s
}f;{n«}; -
-10°0

/ 200

-€0°0
-¥0°0

500

Ajisuayu|

/00
(900

-600

1-2-1207~ I3HO QOHL3 NINOZ NINVO0Z 0/201002 INIHJYONIHdr 910




0000} :@inpady  (00:90-LIND) L20Z 8¥:8¥:LL L0 994 UOI Wi} UoBD3||0)

‘e :Aloojan jeand O seaibap gz adid b1

veot mo. ) H.a_,_a M_o__w_mm — SL1dVMOOH 0 sea1Bap 08z Bl _chwh

0008 :uopnjosey dl - 0°'z ones Jids

9 :sueds punoiboeq Jo JaquinN gy epidsweeq 0°€ MOJ} UWNjoD
y :sueos g|dwes Jo JaquinN V/LOI H10308ied SIS}OIN G UWnjoD

(s1s'2G9¥ L1 1-2-1202 MO3IHO AOHL3IW NIWO0Z NINVYO0.L 0£20100¢ ¢¢-L¢-1 dX3 INIHJYONTHJNE) "ulw 265°¢ Je wnioads payul]
(1-wo) siequinusAepp
009 0001 00S1 000¢ 00S¢ 000€ 00S€ ooovy

s e

9000
2000

| ( / 3 800°0

__ | 6000

1 %553%%%3 \E%
ﬁ

R
|

0100
\ 1100

TTTTT T T T

wN_\o.o

™

S

o

o
20uBqIoSqyY

w.owo.o
!

_ : 1200
(s <59l L-2-1202 M¥DO3IHD AOHLIN NIWO0Z NIWVO0.L 0£201007 7-L2-L "dX3 m_Z_In_m_L JHdNQG) ‘UlW Z§G'¢ Je winiyoads payl’ 7z0'0




00°00} :@inuady

¥16.°¢ AnoojaA feando

0’} :ueb sdweg

000’8 :uoinjosay

#9 :sueds punoiboeq Jo JaquinN
# :sueos ajdwes Jo Jaquinn

(00:90-LNO) 1202 ¥Z:¥L:ZL L0 do4 uon

S1HVYMOOH
Y| :@2inog

gy :Jepdsweag
V/LOW 103031

‘aluIy UoIOa}|0D

0 seaibep pgz adid b

0 saal1bap 08z aul Jajsuel]
0'C oljes Jijds

0°€ MO} uwnjoy

SI9}9IN G uwnjo)

‘Ui 010’0 ¥e wnsoads payul

(ssnuiw) awn
0c gl

\
1-2-1202 MO3IHO A0 3 NINOE NIWVO0LZ 0.20.L00¢ INIHdHONIHdNEG JOd4 ANV~

Ausuaju|




0000} :@anpady (00
v/6.°¢ AnoojeA [eando

0’1 :uieb sidweg

000’8 -uonnjossy

9 :sueos punoibyoeq jo JaquinN
¥ :sueos sjdwes Jo JaquinN

p|

'90-LIND) 120z 2¢¢:8¥-C) L0 984 UoW
S1HVMOOH

EERERISSIES 0 soaibap 08z adid ybr
1 seaibap pgg aul Jajsuel)

0°Z ojel Jijds

0°€ MOJ} UWIN|OD

SIS G UwN|0)

Y| :@21nog
ay Jendsweaqg
V/LOIN H10308ieQd

‘Ul GG e wnujoads payul

gz

(seynuiw) swiy

0z 51

T o r e Ty T et A i T T

000

-10°0

200

Aysua|

L-2-1207" D3HD AOHL3IN NINO0Z NINVY0. 0.201002 INIHAHONIHdl 910




0000} :@inpady  (00:90-LIND) L20Z 2€:8%-CL L0 984 UON :dWl} Uolds||0D

‘¢ :Ayo0on [eond O saaibep 08z adid b

res mo. ) ﬁ.a_ﬁ_».m M_thm S14VMOOH 0 seaibap gz auI Jajsuel]

000'8 :uonnjosey Y| :8oInog 0°z onel Nds

9 :Sueds punoiboeq Jo JaquinN gyl aepidswesq 0°S MOJ} UWNjoD
t :sueos g|dwes jo JaquinN V/LOW -i0josied SI9)9IN G uwnjo)

(sis'LGEYZ) L-2-1202 MDOIAHD AOHLIIN NINOE NIWV0L 0.20100¢ ¢¢-L2-) dXd INIHAYONTIHANE) "UlW G1.G°¢ Je wnioads payul]
(1-wo) siIBqUINUSABAA
00S oool 0osi 000¢ 00S¢ 000€ 00S€ 0[0]0)4

% R s_t _meoo.o
A }?Eif \[éff Ly y | ,q 1)}7 | ﬁ 900°0
/ ; ' f | 1000

j -800°0

—
—

, _ 6000

L L

1100

. -210°0

soueqlosqy

€100

7100

G100

9100

2100

-810°0

6100

(s~ gevel 1-2-120Z MOIHD AOHLIN NIWOE NINYO0Z 02201007 7-22-1 "dXT INIHJHONIHdNG) 'UIW GLG°€ Je wnJjoads pax-




00°001 :@inpady

262'¢ ‘Ayoo|an [eondo

0L :ueb s dwesg

000'8 -uonnjosay

9 :sueos punoibyoeq Jo JaquinN
y :sueos gdwes Jo JIaquinN

(00:90-LIND) 1202 0Z:62-C) 6 Uer 4 sl uolos||o)

0 sealbap gz adid oI

S1HYVYMOOH 0 seaibap pgg aul Jejsuel]

dl 8dInog 0°'Z ones yids

gy Jepdswesq 0°S MOJ} UWN|oD
V/LOW 10309)ed SJQJ9IN G uwnjo)

ulw 010’0 ye wnioads payui

(seynuiw) swiy

¢0

™T T T

)
<
o

90

L g I B e |

80

Aisuajy|

8182z 62-1-1.202 ¥OIH~ TOHLIN NINOL NINVOZ 0220106 IH NIOYIH HOd YNV1d _.Lo.m




00°00} :@inpady (00:90-LND) L20Z 9G:¥G-ZL 6 Uer 4 :awl) uonod9)|od

o O seaibop 08z adid Wb
vi6L mo.._wA “_m_n_u_mm%m_u__mao_wmm S1HYVMOOH 1 seaibap gz dui Jajsuel]
000’ :uonnjosey dl 930S 0°Z ones yds
9 :SUBDS punoIBYoeq JO JaquINN gy Jepldswesq 0°S MOJ} UWINjoD
$ :sueos sjdwes Jo JaquinN V/LOIN ‘10303)ed SJ9)9\ G UWN|oD
"ulw 99’y e wnioads payul
(senuiw) awi|
8 9 ,v K4
S e R I T R o e T e e e eii«r_,?é..,};)\}.?.}r ORI [ AN A Ao L
-10°0
-¢00
[
Feoo
-¥#0°0
S
500 8
i 73
i <
-90°0
200
-80°0
I
g-mo.o
6¥252L 62-1-1202 MOIHZOHL3IN NINOL NINVO0.L 0.20106 IH L202-1 1 'dXd NIOH3H T_Lﬁ oLo




00°00} :@inpady (00:90-LND) 1202 95:¥5:2) 6C Uer U4 :awij uojos|jod

v16.°¢ Auoojen eando O seaibap 0gg adid Wb

0'L :uieb sjdwes S1H4VMOOH 0 saa1bop 08z aul J1ajsuel]

000’8 :uonNjosay dl :8d2Inog 0 ohjel Jjds

$9 :sueds punolbyoeq Jo JsquinN gy Jepidsweeg 0°€ MOJ} UWN[oD
$ :sueos ajdwes Jo JaquinN V/LOW :403o81eQ SISIQIN G UWn|oD

(sis'6¥252) 62-1-1202 MOIHD AOHLIAN NINOL NIWY0Z 0220106 IH 1202-11'dX3 NIOYIH HE) "Uil 009°€ ¥ WwnJjoads pajyuly

(1-Ww9) s1aquINUSABAA
00§ 000t 00si 0002 00S¢ 000€ 005¢ 0[0]0) 2

I -10°0

_,< ;j) | -

| _ -20°0

)\ | | ‘ [

-€0°0

-¥0°0

-G0°0

aouegJoSqy

-90°0

gAY

-80°0

-60°0

©'s1s'6%2SZ)L 62-1-1202 XOIHO AOHLIN NINOL NIWVO0L 022776 IH 1202-L 1 'dX3 NIOYIH HE) "ulwi 009°€ Je wnijoads payjt:




00°001 :@inuady (00:90-LND) 1202 95:06-L} 62 uer 14 :dwi uoid9|jod

e 2 saalbap gz adid b1
.6/ mo..w “_m_n_v__mo%o_ﬂor_wwm S1dVMOOH 9 saalbep 08z aul L&w:ﬂ il
PR ¥l 8dJnog 0'Z ohes yids
000’8 -uonnjosay
$9 :sueds punoibyoeq Jo JaquinN gy epdswesq 0°€ MOJ} UWN|oY
$ :sueos gjdwes jo JaquinN V/LON 103131ed SI9J9I\ G UWno)

‘Ui g10°0 ¥e wnuoads payur

(senuiw) swil

Ajisuajy|

2 21 62-1-1202 ¥OIHO QOHLIN NP} NIAVOL 0220106 IH 12-60-40 dX3 TANV.NTA O YNY=-0Z




TBI-FORENSIC SERVICES DIVISION
PERFORMANCE VERIFICATION FORM

Instrument/Method to Verify:
Thermo Trace 1310 GC Nicolet iS50 FTIR (Hogwarts)

Check the appropriate box:  New Validation I:! Modification |:| Performance Check
Laboratory: NoL [ X] kel [ ] me_]  unit; Forensic Chemistry

Based on training and competency, the following analyst(s) are authorized by the
Technical Leader to participate in this study:

Name Ben Hubert Title SAFS  nitials_#
Completed: Signature Y. =vac Date __11/6/20
Name N B Title Initials

Completed: Signature Date

Name N P) Title Initials
Completed: Signature Date

Verification of final review:

Unit Supervisor /Z&W" g M_— Date /I"6~ 20

Unit Supervisor N ) Date

Unit Supervisor N . Date Forensic Chemis
Crime Laboratory Regional Supervisor ' Date \2: Z- 20
Crime Laboratory Regional Supervisor N Date | N€rmo Trace

Crime Laboratory Regional Supervisor N}f Date

Quality Assurance Manager Clk D Qj\—f— Date ”loq fzs

By signing below, | have verified this study meets all requirements and | deem this

procedure/instrument fit for the intended use:

Technical Leader //{Zw» A M Date //- &~ Z2°

All information must be submitted to the Quality Assurance Manager prior to the implementation of
the procedure/instrument. If applicable, include training plan and competency testing schedule.
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Revalidation and Performance check for Thermo Trace 1310
GC Nicolet iS50 FTIR
Hogwarts

Introduction

This validation and performance check is designed to demonstrate the effectiveness of
Hogwarts. This instrument will be evaluated on method functionality and previously determined
acceptance criteria to determine suitability for the analysis of legally significant compounds.

After an extended period of maintenance and several software updates, Hogwarts required a limited
revalidation to demonstrate that it still produces acceptable data for casework. This was done by
running specific standards on each approved method. These standards include, fentanyl,
methamphetamine, phentermine, amphetamine, pethidine, cocaine, and hydrocodone in order to
demonstrate the instrument’s effectiveness over a variety of compounds. The data obtained from these
runs was then evaluated for instrument response and spectral accuracy. This data can be found attached

to this memo.

Materials
Column:
Agilent
J&W GC HP-1 30 meter, 0.32 ID, 0.25 um
Liner:
Restek Split/ Splitless straight with glass wool liner
Drug Standards
Fentanyl Citrate Standard

(USPC lot # 1275-F) 0.5120 mg/mL

GCMS Standard Mix in MEOH (Fisher lot# 202169) RLF EXP: 04-05-21
Pethidine (S.B. Penick 413 NMN-027) 6.35mg 0.635mg/mL

Cocaine Base (Merck lot # U7472) 2.21mg 0.221 mg/mL



Hydrocodone (Merck lot # V1526) 8.01mg 0.801 mg/mL

GC-IR Standard MIX in 0.5N NaOH -> CHCl; RH EXP: 05-26-21
D-Amphetamine Sulfate (K&K Labs 83567) 4.98mg 0.996 mg/mL
Phentermine (Sigma 47H0208) 5.07mg 1.014 mg/mL

A-(D-L) Methamphetamine (K&K Labs 732A) 5.02mg 1.004 mg/mL

Results

Analysis of the standards run on Hogwarts have consistently shown compliance with standard operating
procedures 22.3 and 22.6.1. All methods have been utilized in the analysis of known drug standards. The
data obtained from these standards is consistent with previously verified standards in the Nashville
forensic chemistry standard library. The instrument response was compared to older data taken from
before the period of maintenance. The chromatography, peak shape, and separation all appear to be
consistent to the data that the instrument was generating prior to the software update.

Conclusions

After monitoring parameters specified in Forensic Chemistry Standard Operating Procedure found in
chapter 22 and verifying the functionality of previously utilized methods with known drug standards, it
has been demonstrated that Hogwarts produced comparable results to previous instrument response
and GC-FTIR libraries.

After performing theses runs, the instrument showed comparable results to its premaintenance and
prior software state. Using the instrument will not require new competency training, but 1 do
recommend that scientists in the Forensic Chemistry Unit be familiarized with the updated software and
the instrument be returned to service.



Hogwarts

GC-FTIR

Chromeleon®7 Software

Dionex Chromeleon version 7.2.10

Ominc 9.11.745 software
Ominc Series 9.11.727
Driver version 9.11.709
Nicolet iS50

Firmware version 1.11



Thermo Scientific Hogwarts GC-FTIR Operating Procedures

Each GC-FTIR system will be identified from all other GC-FTIR systems by use of a unique
identifier. This identifier could be a reference to a particular number, model number, serial
number, name, etc. All GC-FTIR systems employ OMNIC software. The Hogwart’s GC-FTIR
additionally employs Chromeleon 7 GC software. See the instrument’s maintenance logbook for
the specific OMNIC and Chromeleon 7 software version.

General Operations:

1. Ensure that the power is on to all components
2. Open the Chromeleon 7 application by double clicking the icon on the computer desktop

(This may take a few moments)
3. Once the Chromeleon 7 application has successfully opened, open the OMNIC
application by double clicking the icon on the computer desktop

NOTE: IT IS IMPORTANT THAT YOU FIRST OPEN CHROMELEON AND THEN
OMNIC. OMNIC WILL NOT COLLECT DATA IF YOU DO NOT OPEN
CHROMELEON FIRST.

To Set Up for Analysis:

Make sure that the Default iS50 GC-IR experiment is selected on the OMNIC Experiment tool
bar and that the blue button is lit up on the iS50 GC-IR accessory.

This should be selected automatically by the instrument. The instrument should be set to
a Gain of 1, Resolution of 8 cm-1, 4 Scans, 64 Scans for the background and a spectral
range of 4000 to 800 cm-1.

Data Acquisition:

1. All parameters for analysis on the Hogwart’s GC-FTIR are electronically stored in the
Chromeleon 7 software under the Data tab within the folder name Chromeleon
Local. The method parameters for an analysis run will be noted in the analyst’s case
file.

NOTE: Remember that the column on the Hogwart’s GC-FTIR has a longer column and
thinner film thickness than GC/IR #1 and #2. This should be taken into consideration for
certain analytes, using the necessary methods as needed.

2. A sample blank must be run each day per each case file, method, and extraction prior
to running a case sample.

3. [Ifthe reservoir on the GC-FTIR is not cold, fill the reservoir with liquid nitrogen.

4. Inthe OMNIC application window select the Series tab and select Heater Status...



5.

7.

Make sure the heaters are turned on (checked box) and set the Flow cell setpoint
(deg. C): and Transfer line setpoint (deg. C): to 280°C in the white box and select
the Update Heaters button.

To the right of the white box where the temperature values are set it will show the
actual temperature of the flow cell and transfer line. When the values have not
reached the desired set temperature, the filament background picture will become
yellow. Once the values of the set temperatures have been reached the filament
background will turn green.

Exit the Heater Status... window once the set temperatures have been reached.

Creating a Sequence:

8.
9.

10.
11.

12.

13.

14.
15.

16.

Select the Data tab within the Chromeleon Console window.

Find the file titled _Series Template_ (COPY AND PASTE) and copy and paste it
to your personal Chromeleon sequence folder.

Once the file has been pasted to your folder rename it with the date and your initials.
Fill out and select the Name, Position, Volume, Instrument Meth, and Comment
boxes for the samples on the displayed sequence. The Instrument Meth boxes will
have drop down arrows to select each method.

It is the analyst’s discretion as to which method to use.

Make sure that in the Name box provides detailed sample information and the user’s
initials (This is how the file information will be saved in OMNIC)

Click here to add a new injection to add more samples to the sequence.

Once all of the samples have been added and the sequence is ready to run select the
OMNIC application window.

Select the “Collect Ser” button on the OMNIC taskbar.

NOTE: IT WILL TAKE A FEW MOMENTS FOR OMNIC TO LOAD THE

COLLECT SERIES IF THE SOFTWARE HAS NOT ALREADY BEEN IN USE.

17.

18.

19.
20.

The background will collect once the OMNIC software has finished loading and an
External Trigger window will pop open stating “Ready to start data collection at
external trigger.”.

Select the Chromeleon Console window and highlight the beginning of the sequence
run (or the sample you wish to run).

Click the “Start” button at the top of the sequence.

After a few moments the sequence toolbar should load from yellow to green
(New—>Running) and where the “Start” button appeared it will now state “Stop”.

Auto-sampler Injection:

The auto-sampler will automatically inject your sample once the run has been

started in the Chromeleon Console and the TRACE 1310 instrument is at ready status.



OMNIC will be triggered to start collecting data once the auto-sampler has injected the
sample.

Analyzing data in OMNIC:

21.
22.
23.
24.
25.
26.

27.

Open the OMNIC application window and select “File” and then “Open...” in the
toolbar.

An “Open” window will appear and in the “Files of type:” box, click the down arrow
and select the “Series Files (*.SRS)” option.

Select the data file you wish to open and click the “Open” button.

Data file will display in OMNIC.

Use the bottom tools or taskbar to analyze the spectra.

To add a spectra region to a new window, right mouse click the bottom screen
(spectra) and select “Copy To > New Window” and then click the “OK” button

To view a window, select the “Window” tab in the toolbar and click on the window
you wish to display.

To Set Up for iS50 ATR Analysis:

Make sure that iS50 ATR experiment is selected on the OMNIC Experiment tool bar and that
the blue button is lit up on the iS50 ATR accessory.

The parameters for using the iS50 ATR accessory should be set to Autogain, Resolution
of 4 em’!, 16 Scans, and a spectral range of 4000 to 600.

iS50 ATR Operating Instructions:

1.
2.
3.

Now ke

2

10.

At Experiment on the tool bar, load the iS50 ATR parameter file.

Select Report on the menu bar and select “Template...”.

Select the ATRTEMPLATE.RPT at the very top of the scrolled window and click the
“Select” button below.

Clean ATR stage and underneath ATR accessory.

Collect background and add to window.

Add sample and turn down ATR accessory.

Collect sample, add to window, select stack spectra, fill out sample information in
text box, and select print option on taskbar.

Clean ATR stage and underneath ATR accessory.

Select Report on menu bar and select “Template...”.

Select WILLIENEWGCFTIR.RPT template at very bottom of scrolled window and
click the “Select” button below to switch template back.



11. Make sure Default iS50 GC-IR parameter file is switched back and loaded in
Experiment tool bar.

MONTHLY MAINTENANCE

Alignment:

At Experiment on the tool bar, load the Transmission E.S.P. parameter file.

Select Collect from the menu bar and select Experiment Setup...

After the window loads go to the Bench tab and make sure that the Gain is set to 1.0.
Then select the Diagnostic tab and select the “Align...” button. When the alignment
is complete record the number in the appropriate GC/IR maintenance log.

Click “OK” button to exit out.

6. Next, check and make sure the desiccant on the instrument is blue (If pink, moisture

is present).

:IkLoJ[\.)»—A

el

Report & Main, ATR, GC iS50 Performance Tests (KBr)

Make sure that the main sample compartment is empty.

From the menu bar select Collect then select Advanced Diagnostics....

After “Nicolet iS50 Diagnostics” window opens, select Performance Test.

Check all the boxes for the Main, ATR, GC iS50 Tests (KBr).

Select the “Run Selected Test” button.

Fill out OMNIC with performance test values for each spectra (Main, ATR, GC) and
print and place spectra in the appropriate GC/IR maintenance log book.

R

Example:
PERFORMANCE TEST (MAIN) 2200-2100 = 0.004 PASS RMH
PERFORMANCE TEST (ATR) 2800-2700 = 0.024 PASS RMH
PERFORMANCE TEST (GC) 2200-2100 = 0.012 PASS RMH

7. After tests are complete, select each spectra (Main, ATR, GC) and individually save
by setting the filename to title under the “Monthly Performance Tests” folder under
the “Spectra/Groups (*.SPA, *.SPG)” file type.

8. Select the back arrow J button and select Report, Print, and then the back arrow J
button again. Place the print out in the GC/IR maintenance log book.

9. Exit out of “Nicolet iS50 Diagnostics” window.

ValPro Qualification:



1. Check to ensure the Transmission E.S.P. parameter file is loaded under Experiment
from the tool bar.

2. Select Analyze on the menu bar and then ValPro Qualification....

3. Once the “ValPro Qualification” window appears use the drop down box under
“Qualification test:” and select the “Nicolet iS50 system with DTGS in built-in
position KBr-EP”.

4. Select the “Qualify” button once the test has been loaded.

5. When the ValPro Qualification has completed, highlight the test that just completed
in the “Energy ratio” tab and click the “Report...” button.

6. A window will pop up with the report. Select the “Print” button and fill out ValPro
Qualification Report and initial and place in the GC/IR maintenance log book.

7. Select the “Close” button.

For iS50 ATR Accessory

1. In the “Qualification test:” drop down box select the “Nicolet iS50 system with
integrated diamond ATR and built-in DTGS-EP” option.

2. Select the “Qualify” button once the test has been loaded and click “OK” when the
confirmation window pops up for the background.

3. Retrieve the SMART iTR polystyrene standard “lollipop” from the second drawer
near the IR #7.

4. When a window pops up stating “Place the polystyrene in the accessory and apply
pressure. Choose OK when you are ready to collect the sample data”, place the
polystyrene standard “lollipop” on the sample compartment area with the “ATR STD
269-173000” words facing upwards and apply pressure.

NOTE: Be sure to place the iS50 ATR accessory on the “lollipop” polystyrene
standard window in different locations when performing monthly maintenance so as
to not place the iS50 ATR accessory on the same location on the “lollipop” window.

5. Select the “OK” button once the “lollipop” polystyrene standard is in place.

6. When the ValPro Qualification has completed, highlight the test that just completed
in the “Wavenumber accuracy” tab and click the “Report...” button.

7. A window will pop up with the report. Select the “Print” button and place in the
GC/IR maintenance log book.

8. Select the “Close” and then “Exit” button to close out of the ValPro Qualification.

9. Select and load the Default iS50 GC-IR parameter file under Experiment from the
tool bar

10. Remove “lollipop” from iS50 ATR sample area and place back in Thermo box and

return it to the second drawer near the IR #7.



11. Fill out ValPro Qualification Report and initial and place in the GC/IR maintenance

log book.

To Run the Monthly Standard Check:

ll.

(8]

Check to ensure the Default iS50 GC-IR parameter file is loaded under Experiment
from the tool bar.

Make sure the reservoir for the MCT detector is filled with liquid nitrogen.

Make sure that the transfer line and flow cell heaters are at 280°C.

Analyze the Monthly QC test standard (Amphetamine, Phentermine,
Methamphetamine) that is kept refrigerated.

Check its expiration date. If it is past its expiration date, make up a new QC test
standard following the correct procedure to ensure the proper concentrations.

Make sure that the 60@20AMIN is loaded and used to run the Monthly QC standard.
Run this sample following the procedures for analyzing data from the GC/FTIR and
place in the GC/IR maintenance log book.

This is not meant to be all-inclusive. There may be other ways to accomplish the same task.



Addendum

S/SL Injection Port with HP-1MS 30 meter column, 0.32 column ID, and 0.25 um

film thickness:

Stored Methods for AUTOSAMPLE SPLIT INJECTION

120TO270

Initial 120C degrees hold for 1 minute ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 10.00 minutes.

120TO270(30MIN) Initial 120C degrees hold for 1 minute ramped to 270C degrees at

200TO270

IS0270

60@20AMIN

70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0,
Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of
250C degrees. Total run time 30.00 minutes.

Initial 200C degrees hold for 1 minutes ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 15.00 minutes.

270C degrees isothermal. Constant carrier flow rate of 3.0 mL/min, Split ratio of
2.0, Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C
degrees. Total run time 20.00 minutes.

Initial 60C degrees hold for 1 minute ramped to 270C degrees at 20C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 15.00 minutes.

200TO270@20AMIN  Initial 200C degrees hold for 1 minute ramped to 270C degrees at

20C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0,
Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of
250C degrees. Total run time 10.00 minutes.

Always verify that the temperature for the GC interface is at least 10 degrees higher than the
maximum temperature of the GC oven.
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 Firmware version: 1.11
Serial number: AUP1400276
Date/Time: Thursday, October 1, 2020, 01:13 PM

Bench Status Readings

Parameter

+5 Volt

+12 Volt

-12 Volt

+3.3 Volt

Laser Current
Laser Frequency
Source Voltage
Source Current
Source Power
Modulator Temperature
Board Temperature
Detector
Beamsplitter

Installations
Component

Spectrometer
Interferometer
Electronics
Source, IR
Source, Whitelight
Laser

Desiccant

Power Supply

Status Current
Pass 5.07v
Pass 11.99V
Pass -11.87V
Pass 3.32v
Pass 0.65mA
Pass 15798.26
Pass 8.90V
Pass 2.05A
Pass 18.21W
Pass 31.90°C
Pass 39.66°C
Pass DTGS KBr
Pass KBr

Acceptable Range

4.50V to 5.50V
10.80V to 13.20V
-13.20V to -10.80V
3.00V to 3.60V
0.20mAto 1.30mA

8.00V to 10.00V
1.50A to 2.50A

0.00°C to 100.00°C
0.50°C to 70.00°C

Serial Number Installation Date
Nicolet iS50 Apr 22, 2014*
ATL1400157 Apr22, 2014
AUT1400184 Apr 22,2014
AUG1400799 Apr 07, 2014
ATQ1400155 Apr 22,2014
N.A.

AUS1400196 Apr 22, 2014

Performance Test Result

Test Item

Main - DTGS KBr - KBr
ATR - DTGS KBr - KBr
GC - MCT/A - KBr

Region (cm-1)

Expected Actual

2200 -2100
2800 - 2700
2200-2100

0.025 0.006
0.100 0.054
0.090 0.020

Status

Pass
Pass
Pass



Nicolet iS50 system with DTGS in built-in position KBr-EP_20201020_124047

ValPro Qualification Report

Qualification test: Nicolet iS50 system with DTGS in built-in position KBr-EP

Operator: Chemistry

DJate: Tuesday, October 20, 2020 12:40:47 PM (GMT-05:00)

astrument: Nicolet iS50 Serial number: AUP1400276
validation wheel serial number: AYC4899

Filename: Nicolet iS50 system with DTGS in built-in position KBr-EP_20201020_124047.spg

Il Test description|| High limit|| Low limit|| Measured|| Result|]
Energy ratio
Energy ratio 4000 / 2000|| 1.00[ 0.20 0.37 Pass
Energy ratio 2000 / 1000][ 4.00] 0.80 1.66| Pass
Noise level
P-P noise 4050 - 3950 (%T)|| 0.25|| 0.00)| 0.01| Pass|
P-P noise 2050 - 1950 (%T)| 0.221 0.00 0.003 Pass
P-P noise 1050 - 950 (%T) 0.10 0.00 0.03] Pass
P-P noise 550 - 450 (%T) 1.50 0.00 0.12 Pass
RMS noise 4050 - 3950)| 0.05 0.00|| 0.00 Pass
RMS noise 2050 - 1950 0.039 0.00 0.001 Pass
RMS noise 1050 - 950 0.014 0.00 0.005 Pass
RMS noise 550 - 450]| 0.30 0.00 0.03 Pass|
Wavenumber accuracy
| Peak at 3060.0 (cm-1)|| 3061.0|| 3059.0]| 3059.8)| Pass
I Peak at 2849.5 (cm-1)|| 2850.5]( 2848.5| 2849.3 Pass
' Peak at 1942.9 (cm-1) 1943.9 1941.9 1942.7 Pass
Peak at 1601.2 (cm-1) 1602.2 1600.2 1601.2 Pass
Peak at 1583.0 (cm-1) 1584.0|| 1582.0 1583.0 Pass
Peak at 1154.5 (cm-1) 1155.5 1153.5 1154.5 Pass
| Peak at 1028.3 (cm-1) 1029.3 1027.3 1028.4 Pass
Optical resolution
I Resolution 2870 - 2849.5 (Abs) 10.00|| 0.33| 0.43|| Pass
[ Resolution 1589 - 1583 (Abs) 10.00][ 0.08|| 0.12| Pass
Repeatability
Peak at 3027.1 (cm-1) 5.00| -5.00|| 0.00|| Pass|
Peak at 1028.3 (cm-1) 1.00 -1.00)| 0.00] Pass
Intensity at 2849.5 (%T) 0.50]| -0.50)| 0.00]| Pass|
Intensity at 1028.3 (%T) 0.50]| 050 0.02|| Pass|
Detector linearity
| Slope]| 1.10] 0.90 1.01 Pass|
| Intercept (%T)|| 1.00| -1.00)| 0.09 Pass|

Performed by: % Title:

Date: [0/7‘@/@

Approved by: Title:

Date:

amments:

Digital comment(s):

Page 1 of 2



Nicolet iS50 system with DTGS in built-in position KBr-EP_20201020_124047 Page 2 of 2

No digital comments found. ﬂ—‘



Nicolet iS50 system with integrated diamond ATR and built-in DTGS-EP_20201020_130425

ValPro Qualification Report

Qualification test: Nicolet iS50 system with integrated diamond ATR and built-in DTGS-EP

Operator: Chemistry
-~Jate: Tuesday, October 20, 2020 1:04:25 PM (GMT-05:00)
astrument: Nicolet iS50 Serial number: AUP1400276
Validation wheel serial number: AYC4899
ATR accessory serial number: AVM1400384

Filename: Nicolet iS50 system with integrated diamond ATR and built-in DTGS-EP_20201020_130425.spg

Page 1 of 1

Test description” High Iimit] Low limit” Measured” Result]
Wavenumber accuracy
| Peak at 2849.5 (cm-1)| 2850.5)| 2848.5)| 2849.9|| Pass|
| Peak at 1601.2 (cm-1)| 1602.2|( 1600.2 1601.2|| Pass|
| Peak at 1583.0 (cm-1)|| 1584.0 1582.0 1582.9)| Pass|
| Peak at 1154.5 (cm-1)| 1155.5 1153.5 1154.6|| Pass
| Peak at 1028.3 (cm-1)|| 1029.3|| 1027.3 1028.3|| Pass
Optical Resolution
FWHH at 1154 (cm-1)| 10.00|| 5.00]( 8.12 Pass|
FWHH at 907 (cm-1)| 14.00][ 5.00]| 12.73 Pass|
Performed by: ‘71'—\ Title: — Date: 10/ 70,_“ 7’5
Approved by: Title: Date:
.omments:

Digital comment(s):
No digital comments found.
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Nicolet iS50 system with integrated diamond ATR and built-in DTGS-EP_20200519_104143

ValPro Qualification Report

Qualification test: Nicolet iS50 system with integrated diamond ATR and built-in DTGS-EP

~Dperator: OMNICAdmin

" ate: Tuesday, May 19, 2020 10:41:43 AM (GMT-05:00)
_nstrument: Nicolet iS50 Serial number: AUP1400276
Validation wheel serial number: AYC4899
ATR accessory serial number: AVM1400384

Filename: Nicolet iS50 system with integrated diamond ATR and built-in DTGS-EP_20200519_104143.spg

Test description ] High Iimit”_ Low Iimit” Measured Result|
Wavenumber accuracy
| Peak at 2849.5 (cm-1)| 2850.5 2848.5| 2849.9|| Pass|
Peak at 1601.2 (cm-1)| 1602.2 1600.2 1601.2| Pass
. Peak at 1583.0 (cm-1) 1584.0|| 1582.0 1583.0 Pass
| Peak at 1154.5 (cm-1) 1155.5 1153.5| 1154.7 Pass|
[ Peak at 1028.3 (cm-1)) 1029.3 1027.3| 1028.3| Pass|
Optical Resolution
| FWHH at 1154 (cm-1)|| 10.00 5.00|| 8.11 Pass|
[ FWHH at 907 (cm-1)|| 14.00 5.00|| 12.77 Pass|

performedby: bAA  HunberT Tt 6 F?/ FS

Date: 5//@/7@

Approved by: Title:

Date:

N

\

I
. omments:

Digital comment(s):
No digital comments found.

Page 1 of 1

T
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Nicolet iS50 system with DTGS in built-in position KBr-EP_20200519_102158

ValPro Qualification Report

Qualification test: Nicolet iS50 system with DTGS in built-in position KBr-EP
_Operator: OMNICAdmin
-~ 1te: Tuesday, May 19, 2020 10:21:58 AM (GMT-05:00)
istrument: Nicolet iS50 Serial number: AUP1400276
Validation wheel serial number: AYC4899
Filename: Nicolet iS50 system with DTGS in built-in position KBr-EP_20200519_102158.spg

|_ Test description” High limit|r Low limit” Measured" Resﬂ
Energy ratio
Energy ratio 4000 / 2000 1.00| 0.20)| 0.37|| Pass|
Energy ratio 2000 / 1000 4.00| 0.80] 1.66|| Pass|
Noise level
[ P-P noise 4050 - 3950 (%T)| 0.25]| 0.00)| 0.01 Pass|
P-P noise 2050 - 1950 (%T)l. 0.221 0.00 0.004 Pass
P-P noise 1050 - 950 (%T))| 0.10 0.00 0.02|| Pass|
P-P noise 550 - 450 (%T) 1.50 0.00 0.21 Pass|
RMS noise 4050 - 3950 0.05 0.00]|_ 0.00 Pass|
RMS noise 2050 - 1950| 0.039 0.00 0.001 Pass|
| RMS noise 1050 - 950 0.014|| 0.00 0.005 Pass|
| RMS noise 550 - 450|| 0.30|| 0.00 0.04 Pass||
Wavenumber accuracy _
[ Peak at 3060.0 (cm-1)|| 3061.0 3059.0 3059.8 Pass|
Peak at 2849.5 (cm-1)| 2850.5 2848.5 2849.3 Pass
Peak at 1942.9 (cm-1)|| 1943.9 1941.9 1942.7|| Pass
Peak at 1601.2 (cm-1) 1602.2 1600.2| 1601.2 Pass
Peak at 1583.0 (cm-1) 1584.0 1582.0 1583.0 Pass
Peak at 1154.5 (cm-1) 1155.5| 1153.5 1154.5 Pass
Peak at 1028.3 (cm-1)|| 1029.3 1027.3 1028.4 Pass||
Optical resolution
| Resolution 2870 - 2849.5 (Abs)|| 10.00 0.33 0.43| Pass
[ Resolution 1589 - 1583 (Abs)|| 10.00 0.08 0.12|| Pass
Repeatability
Peak at 3027.1 (cm-1) 5.00 -5.00|| 0.00|| Pass|
Peak at 1028.3 (cm-1) 1.00 -1.00 0.00 Pass|
Intensity at 2849.5 (%T) 0.50 -0.50 0.00 Pass|
I Intensity at 1028.3 (%T) 0.50 -0.50 0.02 Pass|
Detector linearity
r Slope 1.10” 0.90” 1.01 Pass
| Intercept (%T) 1.00|| -1.00|[ 0.08 Pass
Performed by: /E—&‘/\- ‘-/ N b W+ Title: 5 ﬂ;/ ]’— 9 Date: = / f@/ ’ZD
Approved by: Title: Date:
omments:

Digital comment(s):

Page 1 of 2

4



Nicolet iS50 system with DTGS in built-in position KBr-EP_20200519_102158 Page 2 of 2

No digital comments found. %



- - Firmware version: 1.11

' Serial number: AUP1400276
Date/Time: Tuesday, May 19, 2020, 10:14 AM

Bench Status Readings

Parameter

+5 Volt

+12 Volt

-12 Volt

+3.3 Volt

Laser Current
Laser Frequency
Source Voltage
Source Current
Source Power
Modulator Temperature
Board Temperature
Detector
Beamsplitter

Installations
Component

Spectrometer
Interferometer
Electronics
Source, IR
Source, Whitelight
Laser

Desiccant

Power Supply

Status Current
Pass 5.07v
Pass 11.98V
Pass -11.87V
Pass 3.32V
Pass 0.65mA
Pass 15798.26
Pass 8.87V
Pass 2.05A
Pass 18.16W
Pass 31.30°C
Pass 40.13°C
Pass DTGS KBr
Pass KBr

Serial Number

Acceptable Range

4.50V to 5.50V
10.80V to 13.20V
-13.20V to -10.80V
3.00V to 3.60V
0.20mAto 1.30mA

8.00V to 10.00V
1.50A to 2.50A

0.00°C to 100.00°C
0.50°C to 70.00°C

Installation Date

Nicolet iS50 Apr 22, 2014*
ATL1400157 Apr 22, 2014
AUT1400184 Apr 22,2014
AUG1400799  Apr 07, 2014
ATQ1400155 Apr 22,2014
N.A.

AUS1400196 Apr22, 2014

Performance Test Result

Test ltem

Region (cm-1)

Expected Actual

Main - DTGS KBr - KBr 2200 -2100
ATR - DTGS KBr - KBr 2800 - 2700

GC - MCT/A - KBr

2200 - 2100

0.025 0.004
0.100 0.029
0.090 0.018

Status

Pass
Pass
Pass

/

a4
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Hogwarts

GC-FTIR

Chromeleon®7 Software

Dionex Chromeleon version 7.2.10

Ominc 9.11.74S software
Ominc Series 9.11.727
Driver version 9.11.709
Nicolet iSS0

Firmware version 1.11



Hogwarts

GC-FTIR

Chromeleon®7 Software
Dionex Chromeleon Version 7.12.1713

OMNIC 9.2.106 Software
OMNIC Series 9.2.41
Driver Version 9.2
Nicolet iS50

Firmware Version 1.11



Thermo Scientific Hogwarts GC-FTIR Operating Procedures

Each GC-FTIR system will be identified from all other GC-FTIR systems by use of a unique
identifier. This identifier could be a reference to a particular number, model number, serial
number, name, etc. All GC-FTIR systems employ OMNIC software. The Hogwart’s GC-FTIR
additionally employs Chromeleon 7 GC software. See the instrument’s maintenance logbook for
the specific OMNIC and Chromeleon 7 software version.

General Operations:

1. Ensure that the power is on to all components

2. Open the Chromeleon 7 application by double clicking the icon on the computer desktop
(This may take a few moments)

3. Once the Chromeleon 7 application has successfully opened, open the OMNIC
application by double clicking the icon on the computer desktop

NOTE: IT IS IMPORTANT THAT YOU FIRST OPEN CHROMELEON AND THEN
OMNIC. OMNIC WILL NOT COLLECT DATA IF YOU DO NOT OPEN
CHROMELEON FIRST.

To Set Up for Analysis:

Make sure that the Default iS50 GC-IR experiment is selected on the OMNIC Experiment tool
bar and that the blue button is lit up on the iS50 GC-IR accessory.

This should be selected automatically by the instrument. The instrument should be set to
a Gain of 1, Resolution of 8 cm-1, 4 Scans, 64 Scans for the background and a spectral
range of 4000 to 800 cm-1.

Data Acquisition:

1. All parameters for analysis on the Hogwart’s GC-FTIR are electronically stored in the
Chromeleon 7 software under the Data tab within the folder name Chromeleon
Local. The method parameters for an analysis run will be noted in the analyst’s case
file.

NOTE: Remember that the column on the Hogwart’s GC-FTIR has a longer column and
thinner film thickness than GC/IR #1 and #2. This should be taken into consideration for
certain analytes, using the necessary methods as needed.

2. A sample blank must be run each day per each case file, method, and extraction prior
to running a case sample.

3. Ifthe reservoir on the GC-FTIR is not cold, fill the reservoir with liquid nitrogen.

4. Inthe OMNIC application window select the Series tab and select Heater Status...



Thermo Scientific Hogwarts GC-FTIR Operating Procedures

Each GC-FTIR system will be identified from all other GC-FTIR systems by use of a unique
identifier. This identifier could be a reference to a particular number, model number, serial
number, name, etc. All GC-FTIR systems employ OMNIC software. The Hogwart’s GC-FTIR
additionally employs Chromeleon 7 GC software. See the instrument’s maintenance logbook for
the specific OMNIC and CHromeleon 7 software version.

General Operations:

1. Ensure that the power is on to all components

2. Open the Chromeleon 7 application by double clicking the icon on the computer desktop
(This may take a few moments)

3. Once the Chromeleon 7 application has successfully opened, open the OMNIC
application by double clicking the icon on the computer desktop

NOTE: IT IS IMPORTANT THAT YOU FIRST OPEN CHROMELEON AND THEN
OMNIC. OMNIC WILL NOT COLLECT DATA IF YOU DO NOT OPEN
CHROMELEON FIRST.

To Set Up for Analysis:

Make sure that the Default iS50 GC-IR experiment is selected on the OMNIC Experiment tool
bar and that the blue button is lit up on the iS50 GC-IR accessory.

This should be selected automatically by the instrument. The instrument should be set to
a Gain of 1, Resolution of 8 cm-1, 4 Scans, 64 Scans for the background and a spectral
range of 4000 to 800 cm-1.

Data Acquisition:

1. All parameters for analysis on the Hogwart’s GC-FTIR are electronically stored in the
Chromeleon 7 software under the eWorkflows tab within the instrument name
OMNICADMIN-PC-1. The method parameters for an analysis run will be noted in
the analyst’s case file.

NOTE: Remember that the column on the Hogwart’s GC-FTIR has a longer column and
thinner film thickness than GC/IR #1 and #2. This should be taken into consideration for
certain analytes, using the necessary methods as needed.

2. A sample blank must be run each day per each case file, method, and extraction prior
to running a case sample.

3. If the reservoir on the GC-FTIR is not cold, fill the reservoir with liquid nitrogen.

4. In the OMNIC application window select the Series tab and select Heater Status...
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Make sure the heaters are turned on (checked box) and set the Flow cell setpoint
(deg. C): and Transfer line setpoint (deg. C): to 280°C in the white box and select
the Update Heaters button.

To the right of the white box where the temperature values are set it will show the
actual temperature of the flow cell and transfer line. When the values have not
reached the desired set temperature, the filament background picture will become
yellow. Once the values of the set temperatures have been reached the filament

background will turn green.
Exit the Heater Status... window once the set temperatures have been reached.

Creating a Sequence:

8.
9.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

Select the eWorkflows tab within the Chromeleon Console window.

Right click the eWorkflow titled OMNICADMIN-PC_1 and select Launch... or
Enter.

A Select Sampler window will pop open and select the injection option needed for
analysis. Inject Valve for manual injection or Sampler for auto-sampler injection.
Once the injection method has been selected, an eWorkflow Wizard window will
open with a Processing Method box and a flashing cursor. Leave the Processing
method, Report template, and View settings boxes BLANK (For quantitation
processes only) and select the “Next >>” button.

After selecting the “Next>>" button, a Sample window will appear.

Leave the Number of samples: box at 1 (Note: Chromeleon will still make you add
each new injection for each sample within your sequence no matter how many
samples you enter here).

Leave the Sampler start position: box at 1 and select the “Next>>" button when
finished.

In the Sequence window within the Sequence name: type the title for your sequence
(Make sure the sequence is titled where it be easily identified...Date, Initials, etc.)
Make any additional comments in the Comment: box.

In the Sequence location: box, select the “Browse...” button.

A Select Sequence Location window should appear and within the Look in: box
make sure that Chromeleon Local is selected. Within the Chromeleon Local folder
select Instrument Data>OMNICADMIN-PC_1 and right mouse click and create
one’s own folder (ex. RMH for Rebecca M Hernandez or the date). Double-click the
created/selected folder and click the “Select” button.

Once the Sequence location: has been established, click the “Finish” button on the
eWorkflow Wizard window (Leave the Run sequence after creation box
unchecked).

A new sequence will now be created and displayed in the Chromeleon Console
under the Data tab.



5.

7.

Make sure the heaters are turned on (checked box) and set the Flow cell setpoint
(deg. C): and Transfer line setpoint (deg. C): to 280°C in the white box and select
the Update Heaters button.

To the right of the white box where the temperature values are set it will show the
actual temperature of the flow cell and transfer line. When the values have not
reached the desired set temperature, the filament background picture will become
yellow. Once the values of the set temperatures have been reached the filament
background will turn green.

Exit the Heater Status... window once the set temperatures have been reached.

Creating a Sequence:

8.
9.

10.
11.

12.

13.

14.
15.

16.

Select the Data tab within the Chromeleon Console window.

Find the file titled _Series Template_ (COPY AND PASTE) and copy and paste it
to your personal Chromeleon sequence folder.

Once the file has been pasted to your folder rename it with the date and your initials.
Fill out and select the Name, Position, Volume, Instrument Meth, and Comment
boxes for the samples on the displayed sequence. The Instrument Meth boxes will
have drop down arrows to select each method.

It is the analyst’s discretion as to which method to use.

Make sure that in the Name box provides detailed sample information and the user’s
initials (This is how the file information will be saved in OMNIC)

Click here to add a new injection to add more samples to the sequence.

Once all of the samples have been added and the sequence is ready to run select the
OMNIC application window.

Select the “Collect Ser” button on the OMNIC taskbar.

NOTE: IT WILL TAKE A FEW MOMENTS FOR OMNIC TO LOAD THE

COLLECT SERIES IF THE SOFTWARE HAS NOT ALREADY BEEN IN USE.

17.

18.

19.
20.

The background will collect once the OMNIC software has finished loading and an
External Trigger window will pop open stating “Ready to start data collection at
external trigger.”.

Select the Chromeleon Console window and highlight the beginning of the sequence
run (or the sample you wish to run).

Click the “Start” button at the top of the sequence.

After a few moments the sequence toolbar should load from yellow to green
(New->Running) and where the “Start” button appeared it will now state “Stop”.

Auto-sampler Injection:

The auto-sampler will automatically inject your sample once the run has been

started in the Chromeleon Console and the TRACE 1310 instrument is at ready status.



OMNIC will be triggered to start collecting data once the auto-sampler has injected the
sample.

Analyzing data in OMNIC:

21.
22.
23.
24.
25.
26.

27.

Open the OMNIC application window and select “File” and then “Open...” in the
toolbar.

An “Open” window will appear and in the “Files of type:” box, click the down arrow
and select the “Series Files (*.SRS)” option.

Select the data file you wish to open and click the “Open” button.

Data file will display in OMNIC.

Use the bottom tools or taskbar to analyze the spectra.

To add a spectra region to a new window, right mouse click the bottom screen
(spectra) and select “Copy To > New Window” and then click the “OK” button

To view a window, select the “Window” tab in the toolbar and click on the window
you wish to display.

To Set Up for iS50 ATR Analysis:

Make sure that iS50 ATR experiment is selected on the OMNIC Experiment tool bar and that
the blue button is lit up on the iS50 ATR accessory.

The parameters for using the iS50 ATR accessory should be set to Autogain, Resolution
of 4 cm™', 16 Scans, and a spectral range of 4000 to 600.

iS50 ATR Operating Instructions:

1.
2.
3.

=i IS Al

=

10.

At Experiment on the tool bar, load the iS50 ATR parameter file.

Select Report on the menu bar and select “Template...”.

Select the ATRTEMPLATE.RPT at the very top of the scrolled window and click the
“Select” button below.

Clean ATR stage and underneath ATR accessory.

Collect background and add to window.

Add sample and turn down ATR accessory.

Collect sample, add to window, select stack spectra, fill out sample information in
text box, and select print option on taskbar.

Clean ATR stage and underneath ATR accessory.

Select Report on menu bar and select “Template...”.

Select WILLIENEWGCFTIR.RPT template at very bottom of scrolled window and
click the “Select” button below to switch template back.



21. Fill out and select the Name, Position, Volume, Instrument Meth, Comment, and
Type boxes for the samples on the displayed sequence. The Instrument Meth and
Type boxes with have drop down arrows to select each method/type. (Volume and
Position are not applicable if manual injection is selected when creating the sequence,
but may provide beneficial information to the user).

22. Tt is the analyst’s discretion as to which method to use.

23. Make sure that in the Name box provides detailed sample information and the user’s
initials (This is how the file information will be saved in OMNIC)

24. Click here to add a new injection to add more samples to the sequence.

25. Once all of the samples have been added and the sequence is ready to run select the
OMNIC application window.

26. Select the “Collect Ser” button on the OMNIC taskbar.

NOTE: IT WILL TAKE A FEW MOMENTS FOR OMNIC TO LOAD THE
COLLECT SERIES IF THE SOFTWARE HAS NOT ALREADY BEEN IN USE.

27. The background will collect once the OMNIC software has finished loading and an
External Trigger window will pop open stating “Ready to start data collection at
external trigger.”.

28. Select the Chromeleon Console window and highlight the beginning of the sequence
run (or the sample you wish to run).

29. Click the “Start” button at the top of the sequence.

30. After a few moments the sequence toolbar should load from yellow to green
(New—->Running) and where the “Start” button appeared it will now state “Stop”.

Auto-sampler Injection:

The auto-sampler will automatically inject your sample once the run has been
started in the Chromeleon Console and the TRACE 1310 instrument is at ready status.
OMNIC will be triggered to start collecting data once the auto-sampler has injected the
sample.

Manual Injection:

The TRACE 1310 instrument has touchscreen capabilities that allow for you to
monitor your run, obtain information about the instrument, and manually inject. When
manually injecting, the touchscreen will provide the status of the instrument (Not
Ready/Ready). When a green play/arrow button pops up on the screen, the instrument is
ready for manual injection. Inject your sample and select the green play/arrow button.
The Chromeleon Console and TRACE 1310 instrument will start collecting, triggering
OMNIC to start collecting data.



31. Once the sample or sequence has finished, the toolbar in the sequence of the
Chromeleon Console will state that the “Run Finished”.

Analyzing data in OMNIC:

32. Open the OMNIC application window and select “File” and then “QOpen...” in the

toolbar.

33. An “Open” window will appear and in the “Files of type:” box, click the down arrow
and select the “Series Files (*.SRS)” option.

34. Select the data file you wish to open and click the “Open” button.

35. Data file will display in OMNIC.

36. Use the bottom tools or taskbar to analyze the spectra.

37. To add a spectra region to a new window, right mouse click the bottom screen
(spectra) and select “Copy To > New Window” and then click the “OK” button

38. To view a window, select the “Window” tab in the toolbar and click on the window
you wish to display.

To Set Up for iS50 ATR Analysis:

Make sure that iS50 ATR experiment is selected on the OMNIC Experiment tool bar and that
the blue button is lit up on the iS50 ATR accessory.

The parameters for using the iS50 ATR accessory should be set to Autogain, Resolution
of 4 cm'l, 16 Scans, and a spectral range of 4000 to 600.

iS50 ATR Operating Instructions:

1. At Experiment on the tool bar, load the iS50 ATR parameter file.

2. Select Report on the menu bar and select “Template...”.
Select the ATRTEMPLATE.RPT at the very top of the scrolled window and click the
“Select” button below.

4. Clean ATR stage and underneath ATR accessory.

5. Collect background and add to window.

6. Add sample and turn down ATR accessory.

7. Collect sample, add to window, select stack spectra, fill out sample information in
text box, and select print option on taskbar.

8. Clean ATR stage and underneath ATR accessory.

9. Select Report on menu bar and select “Template...”.

10. Select WILLIENEWGCFTIR.RPT template at very bottom of scrolled window and
click the “Select” button below to switch template back.



11. Make sure Default iS50 GC-IR parameter file is switched back and loaded in
Experiment tool bar.

MONTHLY MAINTENANCE
Alignment:

At Experiment on the tool bar, load the Transmission E.S.P. parameter file.

Select Collect from the menu bar and select Experiment Setup...

After the window loads go to the Bench tab and make sure that the Gain is set to 1.0.
Then select the Diagnostic tab and select the “Align...” button. When the alignment
is complete record the number in the appropriate GC/IR maintenance log.

Click “OK” button to exit out.

6. Next, check and make sure the desiccant on the instrument is blue (If pink, moisture

is present).

_-bu.)N»—a
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Report & Main, ATR, GC iS50 Performance Tests (KBr)

Make sure that the main sample compartment is empty.

From the menu bar select Collect then select Advanced Diagnostics....

After “Nicolet iS50 Diagnostics” window opens, select Performance Test.

Check all the boxes for the Main, ATR, GC iS50 Tests (KBr).

Select the “Run Selected Test” button.

Fill out OMNIC with performance test values for each spectra (Main, ATR, GC) and
print and place spectra in the appropriate GC/IR maintenance log book.

N AW

Example:
PERFORMANCE TEST (MAIN) 2200-2100 = 0.004 PASS RMH
PERFORMANCE TEST (ATR) 2800-2700 = 0.024 PASS RMH
PERFORMANCE TEST (GC) 2200-2100 = 0.012 PASS RMH

7. After tests are complete, select each spectra (Main, ATR, GC) and individually save
by setting the filename to title under the “Monthly Performance Tests” folder under
the “Spectra/Groups (*.SPA, *.SPG)” file type.

8. Select the back arrow J button and select Report, Print, and then the back arrow J
button again. Place the print out in the GC/IR maintenance log book.

9. Exit out of “Nicolet iS50 Diagnostics” window.

ValPro Qualification:



1. Check to ensure the Transmission E.S.P. parameter file is loaded under Experiment
from the tool bar.

2. Select Analyze on the menu bar and then ValPro Qualification....

3. Once the “ValPro Qualification” window appears use the drop down box under
“Qualification test:” and select the “Nicolet 1S50 system with DTGS in built-in
position KBr-EP”.

4. Select the “Qualify” button once the test has been loaded.

5. When the ValPro Qualification has completed, highlight the test that just completed
in the “Energy ratio” tab and click the “Report...” button.

6. A window will pop up with the report. Select the “Print” button and fill out ValPro
Qualification Report and initial and place in the GC/IR maintenance log book.

7. Select the “Close” button.

For iS50 ATR Accessory

1. In the “Qualification test:” drop down box select the “Nicolet iS50 system with
integrated diamond ATR and built-in DTGS-EP” option.

2. Select the “Qualify” button once the test has been loaded and click “OK” when the
confirmation window pops up for the background.

3. Retrieve the SMART iTR polystyrene standard “lollipop” from the second drawer
near the IR #7.

4. When a window pops up stating “Place the polystyrene in the accessory and apply
pressure. Choose OK when you are ready to collect the sample data”, place the
polystyrene standard “lollipop” on the sample compartment area with the “ATR STD
269-173000” words facing upwards and apply pressure.

NOTE: Be sure to place the iS50 ATR accessory on the “lollipop” polystyrene
standard window in different locations when performing monthly maintenance so as
to not place the iS50 ATR accessory on the same location on the “lollipop” window.

5. Select the “OK” button once the “lollipop” polystyrene standard is in place.

6. When the ValPro Qualification has completed, highlight the test that just completed
in the “Wavenumber accuracy” tab and click the “Report...” button.

7. A window will pop up with the report. Select the “Print” button and place in the
GC/IR maintenance log book.

8 Select the “Close” and then “Exit” button to close out of the ValPro Qualification.

9 Select and load the Default iS50 GC-IR parameter file under Experiment from the
tool bar

10. Remove “lollipop” from iS50 ATR sample area and place back in Thermo box and

return it to the second drawer near the IR #7.



11. Make sure Default iS50 GC-IR parameter file is switched back and loaded in

Experiment tool bar.

MONTHLY MAINTENANCE
Alignment:
1. At Experiment on the tool bar, load the Transmission E.S.P. parameter file.
2. Select Collect from the menu bar and select Experiment Setup...
3. After the window loads go to the Bench tab and make sure that the Gain is set to 1.0.
4. Then select the Diagnostic tab and select the “Align...” button. When the alignment
is complete record the number in the appropriate GC/IR maintenance log.
5. Click “OK” button to exit out.
6. Next, check and make sure the desiccant on the instrument is blue (If pink, moisture

is present).

Report & Main, ATR, GC iS50 Performance Tests (KBr)

U R N

9.

Make sure that the main sample compartment is empty.

From the menu bar select Collect then select Advanced Diagnostics....

After “Nicolet iS50 Diagnostics” window opens, select Performance Test.

Check all the boxes for the Main, ATR, GC iS50 Tests (KBr).

Select the “Run Selected Test” button.

Fill out OMNIC with performance test values for each spectra (Main, ATR, GC) and
print and place spectra in the appropriate GC/IR maintenance log book.

Example:
PERFORMANCE TEST (MAIN) 2200-2100 = 0.004 PASS RMH

PERFORMANCE TEST (ATR) 2800-2700 = 0.024 PASS RMH
PERFORMANCE TEST (GC) 2200-2100 = 0.012 PASS RMH

After tests are complete, select each spectra (Main, ATR, GC) and individually save
by setting the filename to title under the “Monthly Performance Tests” folder under
the “Spectra/Groups (*.SPA, *.SPG)” file type.

Select the back arrow J button and select Report, Print, and then the back arrow J
button again. Place the print out in the GC/IR maintenance log book.

Exit out of “Nicolet iS50 Diagnostics” window.

ValPro Qualification:



1. Check to ensure the Transmission E.S.P. parameter file is loaded under Experiment
from the tool bar.

2. Select Analyze on the menu bar and then ValPro Qualification....

3. Once the “ValPro Qualification” window appears use the drop down box under
“Qualification test:” and select the “Nicolet iS50 system with DTGS in built-in
position KBr-EP”.

4. Select the “Qualify” button once the test has been loaded.

5. When the ValPro Qualification has completed, highlight the test that just completed
in the “Energy ratio” tab and click the “Report...” button.

6. A window will pop up with the report. Select the “Print” button and fill out ValPro
Qualification Report and initial and place in the GC/IR maintenance log book.

7. Select the “Close” button.

For iS50 ATR Accessory

1. In the “Qualification test:” drop down box select the “Nicolet iS50 system with
integrated diamond ATR and built-in DTGS-EP” option.

2. Select the “Qualify” button once the test has been loaded and click “OK” when the
confirmation window pops up for the background.

3. Retrieve the SMART iTR polystyrene standard “lollipop” from the second drawer
near the IR #7.

4. When a window pops up stating “Place the polystyrene in the accessory and apply
pressure. Choose OK when you are ready to collect the sample data”, place the
polystyrene standard “lollipop™ on the sample compartment area with the “ATR STD
269-173000” words facing upwards and apply pressure.

NOTE: Be sure to place the iS50 ATR accessory on the “lollipop” polystyrene
standard window in different locations when performing monthly maintenance so as
to not place the iS50 ATR accessory on the same location on the “lollipop” window.

5. Select the “OK” button once the “lollipop” polystyrene standard is in place.

6. When the ValPro Qualification has completed, highlight the test that just completed
in the “Wavenumber accuracy” tab and click the “Report...” button.

7. A window will pop up with the report. Select the “Print” button and place in the
GC/IR maintenance log book.

8. Select the “Close” and then “Exit” button to close out of the ValPro Qualification.

9 Select and load the Default iS50 GC-IR parameter file under Experiment from the
tool bar

10. Remove “lollipop” from iS50 ATR sample area and place back in Thermo box and

return it to the second drawer near the IR #7.



11. Fill out ValPro Qualification Report and initial and place in the GC/IR maintenance

log book.

To Run the Monthly Standard Check:

1.

Check to ensure the Default iS50 GC-IR parameter file is loaded under Experiment
from the tool bar.

2. Make sure the reservoir for the MCT detector is filled with liquid nitrogen.

W

Make sure that the transfer line and flow cell heaters are at 280°C.

Analyze the Monthly QC test standard (Amphetamine, Phentermine,
Methamphetamine) that is kept refrigerated.

Check its expiration date. If it is past its expiration date, make up a new QC test
standard following the correct procedure to ensure the proper concentrations.

Make sure that the 60@20AMIN or MAN60@20AMIN is loaded and used to run the
Monthly QC standard.

Run this sample following the procedures for analyzing data from the GC/FTIR and
place in the GC/IR maintenance log book.

This is not meant to be all-inclusive. There may be other ways to accomplish the same task.



11. Fill out ValPro Qualification Report and initial and place in the GC/IR maintenance

log book.

To Run the Monthly Standard Check:

I

(98]

Check to ensure the Default iS50 GC-IR parameter file is loaded under Experiment
from the tool bar.

Make sure the reservoir for the MCT detector is filled with liquid nitrogen.

Make sure that the transfer line and flow cell heaters are at 280°C.

Analyze the Monthly QC test standard (Amphetamine, Phentermine,
Methamphetamine) that is kept refrigerated.

Check its expiration date. If it is past its expiration date, make up a new QC test
standard following the correct procedure to ensure the proper concentrations.

Make sure that the 60@20AMIN is loaded and used to run the Monthly QC standard.
Run this sample following the procedures for analyzing data from the GC/FTIR and
place in the GC/IR maintenance log book.

This is not meant to be all-inclusive. There may be other ways to accomplish the same task.



Addendum

S/SL Injection Port with HP-1MS 30 meter column, 0.32 column ID, and 0.25 um

film thickness:

Stored Methods for AUTOSAMPLE SPLIT INJECTION

120TO270

Initial 120C degrees hold for 1 minute ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run
time 10.00 minutes.

120TO270(30MIN) Initial 120C degrees hold for 1 minute ramped to 270C degrees at

200T0270

IS0270

60@20AMIN

70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0,
Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of
250C degrees. Total run time 30.00 minutes.

Initial 200C degrees hold for 1 minutes ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 15.00 minutes.

270C degrees isothermal. Constant carrier flow rate of 3.0 mL/min, Split ratio of
2.0, Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C
degrees. Total run time 20.00 minutes.

Initial 60C degrees hold for 1 minute ramped to 270C degrees at 20C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 15.00 minutes.

200TO270@20AMIN Initial 200C degrees hold for 1 minute ramped to 270C degrees at

20C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0,
Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of
250C degrees. Total run time 10.00 minutes.

Always verify that the temperature for the GC interface is at least 10 degrees higher than the
maximum temperature of the GC oven.



MAN120TO270(30MIN) Initial 120C degrees hold for 1 minute ramped to 270C degrees

MAN200TO270

MANISO270

MAN60@20AMIN

at 70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio
of 2.0, Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 30.00 minutes.

Initial 200C degrees hold for 1 minutes ramped to 270C degrees at
70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split
flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C
degrees. Total run time 15.00 minutes.

270C degrees isothermal. Constant carrier flow rate of 3.0 mL/min, Split
ratio of 2.0, Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 20.00 minutes.

Initial 60C degrees hold for 1 minute ramped to 270C degrees at 20C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total
run time 15.00 minutes.

MAN200TO270@20AMIN  Initial 200C degrees hold for 1 minute ramped to 270C degrees

at 20C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio
of 2.0, Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 10.00 minutes.

Stored Methods for AUTOSAMPLE SPLITLESS INJECTION

SL120TO270 Initial 120C degrees hold for 1 minute ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Splitless (1 minute), Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run
time 10.00 minutes.

SL120TO270(30MIN) Initial 120C degrees hold for 1 minute ramped to 270C degrees at

70C/min. Constant carrier flow rate of 3.0 mL/min, Splitless (1
minute), Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 30.00 minutes.

SL200TO270 Initial 200C degrees hold for 1 minutes ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Splitless (1 minute), Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run
time 15.00 minutes.

SLIS0270 270C degrees isothermal. Constant carrier flow rate of 3.0 mL/min, Splitless
(1 minute), Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature
of 250C degrees. Total run time 20.00 minutes.



Back Column: PTV Injection Port with TR-1MS 7 meter column, 0.32 column ID,
and 1 um film thickness (S/N# 1264708):

(NOTE: The back S/SL inlet settings are set to Split with an inlet temperature of 250C degrees
with a purge flow of 5.0 mL/min and a constant flow of 0.500 mL/min.)

Always verify that the temperature for the GC interface is at least 10 degrees higher than the
maximum temperature of the GC oven.



SL60@20AMIN Initial 60C degrees hold for 1 minute ramped to 270C degrees at 20C/min.
Constant carrier flow rate of 3.0 mL/min, Splitless (1 minute), Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 15.00 minutes.

SL200TO270@20AMIN  Initial 200C degrees hold for 1 minute ramped to 270C degrees at

20C/min. Constant carrier flow rate of 3.0 mL/min, Splitless (1
minute), Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 10.00 minutes.

Stored Methods for MANUAL SPLITLESS INJECTION

SLMAN120TO270

Initial 120C degrees hold for 1 minute ramped to 270C degrees at
70C/min. Constant carrier flow rate of 3.0 mL/min, Splitless (1
minute), Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 10.00 minutes.

SLMAN120TO270(30MIN) Initial 120C degrees hold for 1 minute ramped to 270C

SLMAN200TO270

SLMANISO270

SLMAN60@20AMIN

degrees at 70C/min. Constant carrier flow rate of 3.0 mL/min,
Splitless (1 minute), Split flow 6.0 mL/min, Purge flow 5
mL/min, Inlet temperature of 250C degrees. Total run time
30.00 minutes.

Initial 200C degrees hold for 1 minutes ramped to 270C degrees at
70C/min. Constant carrier flow rate of 3.0 mL/min, Splitless (1
minute), Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 15.00 minutes.

270C degrees isothermal. Constant carrier flow rate of 3.0 mL/min,
Splitless (1 minute), Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet
temperature of 250C degrees. Total run time 20.00 minutes.

Initial 60C degrees hold for 1 minute ramped to 270C degrees at
20C/min. Constant carrier flow rate of 3.0 mL/min, Splitless (1
minute), Split flow 6.0 mL/min, Purge flow 5 mI/min, Inlet
temperature of 250C degrees. Total run time 15.00 minutes.

SLMAN200TO270@20AMIN Initial 200C degrees hold for 1 minute ramped to 270C

degrees at 20C/min. Constant carrier flow rate of 3.0 mL/min,
Splitless (1 minute), Split flow 6.0 mL/min, Purge flow 5
mL/min, Inlet temperature of 250C degrees. Total run time
10.00 minutes.



Addendum

Front Column: S/SL Injection Port with HP-1MS 30 meter column, 0.32 column

ID. and 0.25 um film thickness (S/N# USE149117H):

Stored Methods for AUTOSAMPLE SPLIT INJECTION

120TO270

Initial 120C degrees hold for 1 minute ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 10.00 minutes.

120TO270(30MIN) Initial 120C degrees hold for 1 minute ramped to 270C degrees at

200T0270

IS0270

60@20AMIN

70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0,
Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of
250C degrees. Total run time 30.00 minutes.

Tnitial 200C degrees hold for 1 minutes ramped to 270C degrees at 70C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 15.00 minutes.

270C degrees isothermal. Constant carrier flow rate of 3.0 mL/min, Split ratio of
2.0, Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C
degrees. Total run time 20.00 minutes.

Initial 60C degrees hold for 1 minute ramped to 270C degrees at 20C/min.
Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split flow 6.0
mL/min, Purge flow 5 mL/min, Inlet temperature of 250C degrees. Total run

time 15.00 minutes.

200TO270@20AMIN  Initial 200C degrees hold for 1 minute ramped to 270C degrees at

20C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0,
Split flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of
250C degrees. Total run time 10.00 minutes.

Stored Methods for MANUAL SPLIT INJECTION

MAN120TO270 Initial 120C degrees hold for 1 minute ramped to 270C degrees at

70C/min. Constant carrier flow rate of 3.0 mL/min, Split ratio of 2.0, Split
flow 6.0 mL/min, Purge flow 5 mL/min, Inlet temperature of 250C
degrees. Total run time 10.00 minutes.
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