Inter-Mountain Laboratories, Inc. was purchased by Pace Analytical
Services, LLC. In 2019.

Inter-Mountain has been the Hamilton County, Tennessee, contract lab
for filter weighing since the beginning of the PM, s program.

Kathy Jones
Air Monitoring Manager



Chinook Engineering

Lnnovative measenents

Certigicate of Hecaracy

Date:

Serial number: 3P5742
submitted by/owner: Inter-Mountain Laboratories, Inc.
Air Science Division
555 Absaraka Street
Sheridan, WY 82801

Transfer Standard Type: Hg-In-Glass Thermometer
Transfer standard, modelitype: Miller&Weber T3755/P63C Hg-In-Glass Thermometer

Certificate No: T 061620. 01

Was compared to Miller 8 Weber T3755/P63C (sn 3L9452) and ice point.
Miller & Weber Hg-in-glass thermometer sn 319452 is traceable to NIST Thermometer 40350, through
Transfer Standards 3C4465 & 1Y9716.

06/16/20 Lab temperature: 22.9
. Barometric Pressure:; 658.8
Reference Transfer Difference Transfer Standard
Standard Standard from Reference Correction*
(°C) {°C) (°C) (°C)
0.0 0.0 0.0 0.0
21.8 21.8 0.0 0.0

°C
mmHG

Ice Point

This Miller & Weber, Inc. high quality liquid-in-glass thermometer, with calibrated ice point, requires only ONE complete calibratfon in
its lifetime (see NIST Special Publication 819 Bibliographic Data Sheet). The tabulated corrections apply provided the ice-point
reading, taken after exposure for not fewer than three days to a temperature of about 23°C (73°F), Is as shown below. If the ice
point reading is found to be higher (or lower) than stated, all other readings will be higher (or lower) by the same amount, |f the
thermometer is used at a given temperature shortly aftsr being heated to a higher temperature, an error of 0.01° or less for each 10°
difference between the two temperatures may be introduced. These corrections apply if the thermometer Is used in its upright

position.
Reading of Thermameter Test Temperature Carrection
0.00 (.00 0.00
-6.96 -7.00 -0.04
10.02 10.00 -0.02
20.04 20.00 -0.04
30.03 30.00 -0.03

Certified By:

Marty Kjorstad

Date. June 16, 2020

Chinook fngineering

a division of Pace Analytical Services, LL.C

555 Absaraka Street

Sheridan, Wyoming 82801 USA
(307) 674-7506

chihocok@imlinc.com




Chinook £ngineohing Innovative measurementa

Certificate of Hecanacy

Transfer Standard Type: Electronic Hygrometer Certificate No: H  041020. 02
Transfer standard, model/type: rotronic HC2-83 HygroClip2
Serial Number: NA
Probe Serial Number; 20072325
submitted by/owner: Inter-Mountain Laboratories, Inc.

Air Science Division
555 Absaraka Street
Sheridan, WY 82801 .

Was compared to Saturated Salt Solution Standards using ASTM Method E 104 - 02, Standard

Practice for Maintaining Constant Relative Humidity by Means of Aqueous Solutions, using

Temperature Reference Standard Streamline™ Pro MultiCal™ System Remote Temperature Probe
S/N: TG30301

Dates: 04/07/2020 - 04/10/2020 Lab temperature; 18-23 °C
Barometric Pressure: 660+ 15 mmHg
Lab %RH: 30-40%
z Transfer
Reference Reference  Reference g Transfer Difference Standard
Salt Temperature  Standard } Standard from Reference Correction”
Standard °C (%RH) 5 (%RH) (%RH) (%RH)
Lithium Chloride 204 11.31 +0.31 11.43 0.12 -0.12
Magnesium Chloride 202 33.06 +0.18 32.23 -0.83 083
Magnesium Nitrate 20.6 54.20 +0.23 52.33 -1.87 | 187
Sodium Chlotide 20.2 75,46 10.14 72.87 -2.59 2.59
Potassium Sulfate ' o
Temperature Transfer
Reference Transfer Difference Standard
Standard Standard from Reference Correction”
(°C) (°C) (°C) °C)
204 20.5 0.1 -0.1
202 20.5 03 -0.3
206 | 20.8 0.2 -0.2
[ 202 1 20.4 _ 0.2 -0.2
Certified by: MAK Date: April 10, 2020
Marty A. Kjorstad
Chinook Engineering
a division of Pace Analytical Services, LLC
555 Absaraka Street

Sheridan, Wyoming 82801 USA
(307) 674-7506
chinook@imlinc.com




Chinook Engincering

Ceortificate of Accunacy

funovakive measuhementa

Transfer standard, modelitype: rotronics HC2-S3 HydroClip2
Serial number:
submitted by/owner; Pace Analytical Services, LLC
Air Science Division
555 Absaraka Street
Sheridan, WY 82801
Was compared to:

Transfer Standards 3C4465 & 1Y97186.

ASTM E-77, through Standard No. 9C8072.

Transfer Standard Type: Electronic Hygrometer Thermometer
Certificate No: T 041020, 02
Probe S/N: 20072325

Streamline Pro MultiCal System RT Probe Model No. SLPRT203, S/N T030301.

Streamline Pro MultiCal System RT Probe Model No. SLPRT203, S/N T030301 is traceable through NIST
Traceable Hg-in-glass thermometers, S/Ns 2Y6027 and 3L9452, and ice point.

Miller & Weber Hg-in-glass thermometer sn 3L9452 is traceable to NIST Thermometer 40350, through

Miller & Weber Hg-in-glass thermometer sn 2Y6027 is traceable to NIST Test No. 209621, Test Method

IF no sign is given on the correction, the frue temperature

is higher than the indicated temperature. If the sign is negative,

the true temperature is lower than the indicated temperature.

Date; 04/10/20 Lab temperature: 24,3 °Cc
Barometric Pressure; 664.0 mmHG
Reference Transfer Difference Transfer Standard
Standard Standard from Reference Correction*
(°C) (°C) (°C) (°C}
17.4 17.59 - 02 -0.2
- 204 20.50 0.1 -0.1
20.8 ~20.74 0.1 0.1
] ]
|
Note:

Certified By:

MAK Date: April 10, 2020

Marty A. Kjorstad

Chinook £ngineering
a division of Pace Analytical Services, LLC
555 Absaraka Street
Sheridan, Wyoming 82801 USA
(307) 674-7506

chinook@imlinc.com




Calibration complies with ISO/IEC

IRA gg_.j 17025, ANSI/NCSL Z540-1, and 9001
T Cert. No.: 4121-10882734

Traceable® Certificate of Calibration for Sentry Thermometer °C

Manufactured for and distributed by : Control Company 12554 Gaiveston Rd B230, Webstar, TX 77598

Instrument Identification:

Model: 4121, S/N: 192649160 Manufacturer: Control Company
Standards/Equipment:
_ gl s —————y — i e Y r——
Digital Thermomater 140156092 18 Jul 2020 4000-10575348
o e e e
e o it e i
Thermistor Module ~ mesas1 25Jun 2020 © Bo626028
Temperature Probe o sem2 T “M8an2020  B9e0s0ss

Certificate Information:
Technician: 420 Procedure: CAL-03 Cal Date: 19 Nov 2019 Cal Due Date: 19 Nov 2021
Test Conditions:  48.35%RH 21.88°C 1015mBar

Calibratlon Data: (New Instrument)

Unit(s) | Nominal | AsFound | InTol | Nominal . Askeft | InTol | Min | Max © # TR
°¢ . MNA NA ©000 0 o0 Yy a4 1 0.58 1.72:1
"G N.A. NA, ¢ s000 ¢ 50 Y a9 51 0.58 1.72:4

This certificate indicates Traceability to standards provided by (NIST) National Institute of Standards and Technology and/or a Natignal
Standards Laboratory,

A Test Uncartainty Rafio of at least 4:1 's maintainad unless otherwlse siated and Is cad uvsing the led talnly. Uncertainty evaluation lncludes the hst t undsr test
and is caicilated in accordance with the IS0 "Gulda lo the Exprassion of Uneertainty (n Measurament : (GUM). The uncertainty rearesents an oxpanded uncertainty using & coverage faclor k=2 o
approximale 2 B5% confidence lovel. In tol e condllions are hoged an tas! results taling within specifiad limils with no reduction by the uncertainty of Ihe measurement. The resuils containa hereln

relats anly (o tha lem calilbraled. This cerlificate shall not bo reproducad except in full, without writtan approval of Control Company.

Nominal=Standard’s Reading; As Left=instrument's Reading; In Tol=In Tolarance; Min/Max=Accaplante Range; + U=Expanded Measurement Uncertainty; TUR=Test Uncertainty Rallo;
Accuracy=t(Max-Min)/2; Min=As Lefl Mominal{Roundad) - Tolerance; Max= Ag Leit Nominal{Rounded) + Tolerance;

%mé ZMW /f/é& AL
Nicol Redriguez, Quality Manager

Aaran Jinkoe, Techmicel Mina e

Nole ; -

Maintaining Accuracy:

In our epinlon once calibraled your Sentry Thermomater *C should maintain its accliracy. There is no exacl way 1o determine how long callbrattan will be maintained, Sentry Thermomater °C change
{lile, if mny at all, but can be affocted by aging, temperalure, shack, and contamination,

Recalibration:

For factory callbralion and re-cerlification traceable to National Insfilute of Slandards and Tachnology contact Conlrol Company.,

Issue Date : 19 Nov 2019

CONTROL COMPANY 12554 Galveston RD Suite B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@controld.com www.traceable.com

Conlrol Company is an ISONEC 17025:2005 Calibralion Laboratory Accradiled by (AZLA) Ametican Association for Labioriory Acerediiation, Certificate No. 1750.01,
Corndral Gompany s 150 2001:2015 Quality Cerlified by DNV @1, Cerlificale No. CERT-01805-2008-AC-HOU-ANAR,
Intarmational Laboratory Accraditalion Cooparafinn - Mullilateral Recognition Arrangamant {ILAG-MRA).

Tof 4 Traceable® is e reglsterad irademark of Conlyol Company ®2017 Gontral Company
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Calibration complies with ISO/IEC
17025, ANSI/NCSL Z2540-1, and 9001

Cert. No.: 4121-11152968

Traceable® Certificate of Calibration for Sentry Thermometer °C

Manufaclured for and distributed by : Gontrol Company 12554 Galveston Rd B230, Webster, TX 77508

Instrument [dentification:

Model; 4121, S/N: 200165159 Manufacturer: Control Company
Standards/Equipment:
a Description Serial Number DueDate NIST Traceable Reference
Digital Thermometer 140156092 18 Jul 2020 400010575348
Témpératuré Calibra'tfdﬁ Bath ) I35l(3478 o - a
Tefnbératﬁre Cafil-afation Bath ' 896546 """
 Thermistor Module 'B9638T 25 Jun 2020 B9626028
Tempsrature Probe 5302 18 Jun 2020 " BOB05085

Certificate Information:
Technician: 420
Test Conditions:

Procedure: CAL-03 Cal Date: 05 Mar 2020 Cal Due Date: 05 Mar 2022

49.94%RH 22.09°C 1020mBar

Ealibration Data: (New Instrument)

Unifs) = Nominal | AsFound . InTol - Nominal | AsLeft . InTol = Mm | Mo : U TUR
G NA  NA 0.00 4 Y “ K 0.58 1.72:4
"¢ N.A. N.A. © 50.00 51 Y 49 51 0.58 1.72:1

This certificate indicates Traceability to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory.

A Test Unceralnty Ratio of at lesst 4:1 Is maintalned urnlass otheraize staled and Is caleulaled uslng the oxpandad measurament uncertsinty, U inly | Under lest
and Is calcufated in accondanco with the 180 "Guide to tha Expression of Uncerzinty in Measurement : (GUM). Tha uncartalinly represents an expanted unceralnty using a coverages factor k=2 o

i a 85% confi laval, In Lol condilions ars based on lest resulls falling within spacifing fimits with no reduclion by tha uncerininly of the measurement, The resulls conlained hereln
relata only to Iho liam calibaled. This carlificats shall nol be reproducad axcapl In full, without writlen approval of Conlrol Company,

Nominal=Standard's Reading; As Lefl=lnstrismont's Reading; In Tol=In Tolerance; Min/Max=Accoptance Range; + U=Expanded Measurement Unesrtainty; TUR=Test Uncertainly Ratlo;

Accurgey=£{Max-Min)/2; Min=As Lefl Nominal{Rounded) — Tolerance; Max= As Left Nominal[Raunded) + Tolerance;
o U rdncipsy- ;
' Mfﬁ—
Aarw Juden, Trchodool Mt ger

Nlcot Rodriguez, Quality Manager

Note .

Maintaining Accuracy:

In our opinion once calibrated your Sentry Tharmometer °C should maintain its accuracy, There is no exacl way to delermine how long calibration will be maintalned. Senlry Thermormeler *G change
IWe, if any al all, but ¢an be affected by aging, t Hure, shoek, and contaminalion.

Recalibration:

For factory calibralion and re-carlification Iraceable to National nstilute of Slandards and Technology contact Gontrol Company.

Issue Date : 05 Mar 2020

CONTROL COMPANY 12554 Galveston RD Suite B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@control3.com www.traceable.com

Control Company is an ISO/IEC 17025:2005 Callbratlon Laboratony Ag llad by {A2LA) American A iallon for Laboratiny Accreditation, Certiftcate No. 1750.01.
Gontral Cormpany ks 1SO 8001:2015 Qualily Gertified by DNV GL, Carlificate No, GERT-01 BOS-2006-AQ-HOL-ANAB,
International Laboratory A il 1 Caoparation « Multilateral Recognilion Atrongemant (ILAC-MEA),

10f1 Traceable® s a regislered Irademark of Control Company © 2017 Gonlrol Company



Calibration complies with ISO/IEC
17025, ANSI/NCSL 25-40-1, and 9001

Cert. No.: 412111152978
Traceable® Certificate of Calibration for Sentry Thermometer °C

=¥ [ACCREDITED
PALACHEE %o, 176001
e Calunfon

Manufactured for and distrlbuted by : Contral Company 12554 Galveston Rd B230, Wabster, TX 77598

Instrument Identification:

Model: 4121, S/N: 200165169 Manufacturer: Control Company
Standards/Equipment:
' Description Serlal Number  DueDate NIST Traceable Reference
Digltal Thermomster 140156092 18 Jul 2020 4000-10575348
Tempe}ature Calibratlon Bath B B5C478 ' o o o -
-Te'rﬁ.p.erature Calibrétion Béthl . . BYGH4E B
" Themistor Module Bos3s1 25J0un2020 B9626028
Temperature Probe T sae T qguna0 ' B9605085

Certificate Information:

Techniclan: 420 Procedure: CAL-03 Cal Date: 05 Mar 2020 Cal Due Date: 05 Mar 2022
Test Conditions:  49.94%RH 22.09°C 1020mBar

Calibration Data: (New Instrument)

Unit(s) | Nominal ' AsFound | InTol . Nominal | Asleft . InTol | Min . Max | U TUR
"¢ N.A. NA 0.00 a oy “ 1 0.58 1.72:1
¢ N.A, NA. 50.00 51 Y 49 51 0.58 1.72:1

This certificate Indicates Traceability to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory.

A Test Uncartainty Retio of al least 4:1 s mainteined unlass otherwiss statac and (s calculaled uslng the pandad t iy, Uncartalinty svaluation Includea the inst | under test

and is calculaled In accordance with the ISO “Gulde lo ihe Fxpression of Unceriality in Measuremant : (GUM), The uncartalnty represants an axpanded uncertainty using a coverage factor k=2 to
pproxl 5 95% confid lavel, In ialérance condilicns are based on tesl resulls falling within spacifiad limits with no recuction by the unearlalaly of he maagurament, The rasulls contalned herein

ralate only la tha iem calibratod, This cartificata shali not ba roproducad excapt In full, withoul written approval of Control Campany.

Nominal=Standnrd'a Readlng; As Left=Instrument’s Reading; In Tol=in Tolarance; MinMax=Accaplancs Range; + U=Expanded Measurement Uncertalnty; TUR=Test Uncertainty Ratio;
Accuracy=#{Max-Min}/2; Min=As Left Nominal{Houndad) - Tolerance; iax= As Left Nominal(Roundad) + Tolarance;

/ﬁi{ww 7 A8
Nical Rodriguez, Qualily Manager

Aaron .udios, Techiical Muntier

Note :

Maintaining Accuracy:

In our opinion onee callbrated your Sentiy Thermometar °G sholld malntaln lls 2ceuracy, Thera s no exact way to determine how long calibrallon will be maintalned, Senlry Thermometer *C change
little, If any at all, but can be affectiad by aging, temperature, shock, and contamiriation.

Recalibration:

For faclory calibrallen and re-cerllfication traceable to National Instilute of Slandards and Technelogy contact Control Company.

Issue Dale : 05 Mar 2020

CONTROL COMPANY 12554 Galveston RD Suite B230 Webster TX USA 77598
Phone 281 482-1714 Fax 281 482-9448 sales@control3.com www.traceable.com

Control Gompany is an ISO/IEC 170252006 Galibration Lak v A dited by (AZLA) Amarican A\ inlion for Leboralory Aceredilation, Certificate No. 1750.01.
Conttol Company is 130 9001:2015 Quality Carlified by DNV GL, Cariificate No, CERT-01805 -2006-AQ-HOU-ANAB,
International Labaratory Aceradilntion Cooperation - Mulllateral Recognition Arrangemant (ILAG-MRA). -

1of1 Traceable® is a registered trademark of Canlrol Company ® 2017 Gonlral Company



3 Calibration complies with ISO/IEC
RA 17025, ANSI/NCSL Z540-1, and 9001

5" [ACCREBITED)

T MRSt Cert. No.: 4121-11152985
Traceable® Certificate of Calibration for Sentry Thermometer °C

Manufactured for and distributed by : Control Company 12554 Galveston Rd B230, Webster, TX 77598

Instrument Identification:

Model: 4121, S/N: 200165176 Manufacturer: Control Company
Standards/Equipment:
' Deseription o Serial Number . ue ' IST Traceabl ren
Digital Thermomester 140156092 18 Jul 2020 4000-10575348
Tempera.ture' Céllibratioﬁ Ba-th 950478 - o S I o o '
© Temperature Cafibration Bath ~ Bocs4s
Thermistor Module  Bos3st o | 254un2020 B9626028
 Temperature Probe  ssez " iauuaos " B9605085

Certificate Information:
Technician: 420 Procedure: CAL-03 Cal Date: 05 Mar 2020 Cal Due Date: 05 Mar 2022
Test Conditions:  49.94%RH 22.09°C 1020mBar

Calibration Data: (New Instrument)

Unit(s) © Nominal  AsFound | InTol | Nominal AsLeft | InTol COMin i mMex U TUR
°c N.A. NA, 0.00 4 A T 0.58 172:1
°c N.A. N.A, 50.00 51 Y 49 51 0.58 1.72:1

This certificate indicates Traceabllity to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory. -

A Test Uncertainly Ratio of ol least 4:1 Is maintaingd unjess othenwise stated and is caleulated using the expanded maasurement ur Inty. U Inty evaluation Includes Ihe nstrument under lost
and is calcutatad in accordance with the 1SO "Guide o the Expreasion of Uncartalnty In Measuromant : (GLIM), The uncartai ity tap ts an led uncattaloly using a covarags fsctor k=2 to

pproximate a 85% canfid tavel. In folaranca conditions ara bosed on lest results: folllng within specified lmits with no reduction by the uncedainly of the measurament, The: tesulls contained hereln
relala only to the item callorated. This centlificate shall not ba reproduced excapl in full, withoul writter: approval of Canlrol Company,

Nominal=Standard’s Reading; As Left=inglrurnant’s Reading; In Tol=In Talsranca; Min/Max=Act Range; £ U=Expanded Measurement Uncetainly; TUR=Tast Uncertainly Ratio;
Accuracy=4(Max-Min)/2; Min=As Lefl Naminal{Reunded) = Tolerance; Max= As Left Nominal{Rounde) + Tolerance;

ool Crdriguc .
/f{é/zr» A
Nicol Rodriguez, Quality Manager

Ao Jucdes, Taailitdes| Manag it

Nola :

Maintaining Accuracy:

{n our apinlon once callbrated your Santry Tharmometer °C ghauld maintain its accuracy, There is ho exact way to datermine how long callbration will be maintained. Senlry Thermomesler °C change-
littla, if any at all, bul can be affectad by aging, lemperalure, shock, and contamination.

Recalibration:

For faclory calibrallon and re-cerllfication traceable to Nalional Instilute of Standards and Technology contact Conlrol Company.

Isaue Date : 05 Mar 2020

CONTROL COMPANY 12554 Galveston RD Suite 8230 Webster TX USA 77598
Phone 281 4821714 Fax 281 482.9448 sales@control3.com www.traceable.com

Control Company is an ISONEC 17026:2005 Calib 1 Lak Wy Aucredilad by (AZLA) American Associalion for | aborlory Acurediiation, Cerlificate No, 1750,01.
. Contrel Corrpany fs 1ISO 80042015 Quality Carlified by DNV GL, Carlificate Mo, CERT-01805-2006-ACQ-HOU-ANAB,
Intamational Laboratory Aceraditation Cooparallon - Multilateral Racognition Arrangamant (ILAC-MRA).

1of1 Traceable® is a registered (rademark of Conirol Company ® 2017 Control Gompany
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QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT » SALES » SERVICE » CALIBRATION » REPAIRS ;
|ACCR DITEDI

Established 1974 2340 SE 11™ Ave. Portland, Oragon 97214 « Box 14831 Portland, Oregon 97293
(508) 236-2712 « FAX (503) 235-2635 - www.qc-sarvices.com CERTIFICATE #1550.01
Pace Analytical Report Number: IMLA013440476520072 1
555 Absaraka St.
Sheridan, WY 82801 2LA ACCREDITED
(0] BRATION WITH DATA
INSTRUMENT INFORMATION
_Item = Make ~ Model ~  Serial Number Customer ID Location
microbalance Sartorius MSU2.78 34404765 N/A Lab 1
Units Readabilty = SOP Cal Date Last Cal Date Cal Due Date
g 0.0000001 QCo012 712120 7/19/19 7/2021
FUNCTIONAL CHECKS -
ECCENTRICITY LINEARITY STANDARD DEVIATION ENVIRONMENTAL
|  Test Wt: Tol: Test Wt Tol: Test Wt: Tol: CONDITIONS
' 2 0.0000025| 0.5x4  0.0000009 0.5  0.0000003 g 0O O
As-Found: As-Found: 1,0.5000000 5.0.5000008 9.0.5000009 | Good Fair Poor

Pass: Fail: O Pass: Fail: OO | 2.0.5000011 6.0,5000007 10.0.5000006
As-Left: As-Left: 3.0.5000012 7.0.5000005 M Temperature: 21.7¢C
Pass: @ Fail: O | Pass @ Fait. 0] | 405000010 8.0.5000009 0.00000034

Standard As-Found As-Left Expanded Uncertainty
2 19999885 1.9999870 ) 0.00000643
T 1 0.9999858 09999855  0.00000614
05 0.5000020 7 0.5000000 T 0.00000614
0.1 O 0.0999972 0.0999975 0.00000193
. ©0.01 ~0.0099990 0.0099989 0.00000114
T o005 i 0.0049984 00049991 Too0000114
CALIBRATION STANDARDS
ltem  Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set Rice Lake  20kgto Img 733 424120 42021 20200746
Permanent Information Concerning this Equipment: Comments/info Concerning this Calibration:
07/19 Calibration adjustment with customer weight at 500mg. REH=
38%
Report prepared/reviewed by: 2.4 Date: /- 2(-20 Technician: R. Butcher
Signature: S

THIS CERTIFICATE SHALL NOT BE REPRODUCED WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC
The uncertainty is caleulated according to the ISO Guide to the Expression of Uncertainty in Measurement aud includes the uncertainty of standards used combined will
the observed standacd deviation and readability of the unit under test, The uncertainty is expanded with a k factlor of 2 for an approximate 95% level of confidence.
[nstruments listed above were calibrated using standards traceable to the National Institule of Standards and Technology (NIST). Calibration data reflect results at the fime
and location of calibration. Calibration data shiould be reviewed to insure that the instrument is performing Lo its required aceuracy. Calibrations comply with [SO/[EC

17025 and ANS)/Z540-1-1994 quality standards.

PT ID: IMLAO1 Member: National Conference of Standards Laboratories and Weights & Measures



| e i

Analyst Mass Comparison (Tare Masses)

Analyses Performed: July 30, 2020 Balance 3 34404765
Lab 1 3rd 1st 4th 2nd 5th
Kailey S Joyce B Dianna W Kayla H Mary H
P2964381 395.4895 395.4872 395.4869 395.4850 395.4857
T8688274 399.6820 399.6820 399.6816 399.6787 399.6816
18662928 364.8044 364.8036 364.8037 364.8019 364.8034
P2958924 389.2519 389.2520 389,2526 389.2507 389.2522
P2962719 393.4182 393.4203 393.4185 393.4170 393.4189
78662858 368.4937 368.4940 368.4938 368.4936 368.4940
P2961699 398.6592 398.6603 398.6601 398.6592 398.6590
P2961512 399.1845 399.1852 399.1844 399.1841 399.1845
T7683942 371.5006 371.5050 371.5002 371.4988 371.4994
T8688569 362.7844 362.7853 362,7843 362.7837 362.7825
Standard Deviation from the Average
P2964381 0.19% 0.02% 0.00% 0.13% 0,08%
18688274 0.06% 0.06% 0.03% 0.18% 0.03%
T8662928 0.07% 0.01% 0.02% 0.11% 0.00%
P2958924 0.00% 0.01% 0.05% 0.08% 0.02%
P2962718 0.03% 0.12% 0.01% 0.11% 0.02%
T8662858 0.01% 0.01% 0.00% 0.02% 0.01%
P2961699 0.03% 0.05% 0.04% 0.03% 0.04%
P2961512 0.00% 0.05% 0.01% 0.03% 0.00%
17683942 0.01% 0.30% 0.04% 0.14% 0.10%
18688569 0.03% 0.09% 0.02% 0.02% 0.11%
Average 0.04% 0.07% 0.02% 0.08% 0.04%
Coefficient of Variation
P2964381 0.05% 0.01% 0.00% 0.03% 0.02%
T8688274 0.01% 0.01% 0.01% 0.04% 0.01%
78662928 0.02% 0.00% 0.01% 0.03% 0.00%
P2958924 0.00% 0.00% 0.01% 0.02% 0.01%
P2962719 0.01% 0.03% 0.00% 0.03% 0.01%
18662858 0.00% 0.00% 0.00% 0.00% 0.00%
P2961699 0.01% 0.01% 0.01% 0.01% 0.01%
P2961512 0.00% 0.01% 0.00% 0.01% 0.00%
17683942 0.00% 0.08% 0.01% 0.04% 0.03%
78688569 0.01% 0.02% 0.01% 0.01% 0.03%
Average 0.01% 0.02% 0.01% 0.02% 0.01%
Difference from Avarage
P2964381 0,003 0.000 0.000 -0.002 -0.001
TB688274 0.001 0.001 0.000 -0.002 0.000
T8662928 0.001 0.000 0.000 -0.001 0.000
P2958924 0.000 0.000 0.001 -0.001 0.000
P2962719 0.000 0.002 0.000 -0.002 0.000
T8662858 0.000 0.000 0.000 0.000 0.000
P2961699 0.000 0.001 0.001 0.000 -0.001
P2961512 0.000 0.001 0.000 0.000 0.000
17683942 0.000 0.004 -0.001 -0.002 -0.001
18688569 0.000 0.001 0.000 0.000 -0.002
Average 0.000 0.001 0.000 -0.001 0.000

07/30/20

Average

QO N WN

—_
o

7:29

395.4869
399.6812
364.8034
389.2519
393.4186
368.4938
398.6596
399,1845
371.5008
362.7840

Average SD

SN RWN =

0.07%
0.05%
0.04%
0.02%
0.05%
0.01%
0.04%
0.02%
0.12%
0.04%

Average CV

OO ND O A WN -

0.02%
0.01%
0.01%
0.01%
0.01%
0.00%
0.01%
0.00%
0.03%
0.01%




Chinook Enginaaring

Certificate of Aecwnacy

Innovative megsuhements

Transfer Standard Type: Infrared Thermometer

submitted by/owner: IML

Sheridan, WY 82801
Was compared to:

NIST Traceable Hg-in-glass thermometer 3L9452 and ice point.

through Transfer Standards 3C4465 & 1Y97186.

Transfer standard, modeltype: VWR Traceable Cat No, 36934-182 Infrared Thermometer Gun
Serial number: 192286084 Certificate No: T 030320. 01

555 Absaraka Street ge= 0.95

Miller & Weber Hg-in-glass thermometer S/N 3L9452 is traceable to NIST Thermometer 40350,

Date: 3/3/12020 Lab temperature: 235 °C
Calibration Due: 6/2/2020 Barometric Pressure; 6565.4 mmHg
Raw Data Readings Corrected Readings
Reference Transfer Difference Corrected Difference
Standard Standard from Reference] Transfer Standard from Reference
(°C) (°C) (°C) (°C) Q)
00 ; 01 01 01 ‘ B 0.1 i
1.0 11 ] o1 | 11 01
2.0 : 2.0 00 | 2.0 | A
3.0 . 3.0 00 30 | 0.0
40 | 4.0 . 0.0 4.0 ? 0.0
5.0 50 | 00 50 | 00
60 | 58 | 02 58 | -02
7.0 | 6.8 _ -0.2 68 } .02
80 | 80 _ 0.0 8.0 _ 0.0
8.0 9.0 0o 9.0 | 0.0
10.0 104 | 0.4 103 | 0.3

Calculated Correction Curve: °C = 0.993 x (Transfer Standard) + 0.016
R?=0.998

Note:

If no sign is given on the correction, the true temperature

is higher than the indicated temperature. If the sign is negative,
the frue tempserature is lower than the indicated temperature.

Ceftified By: RLS Date: March 3, 2020
Roger L. Sanders
Chinosh {ngineering
a division of Pace Analytical Services, LLC
555 Absaraka Street

Sheridan, Wyoming 82801 USA
(307) 674-7506
chinook@imlinc.com
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Chinook Enginering {nnopative measurements

Centificate of stccunacy

Transfer Standard Type: Infrared Thermometer
Transfer standard, model/type: VWR Traceable Cat No. 36934-182 Infrared Thermometer Gun

Serial number: 192286084 Certificate No. T 052920. 01
submitted by/owner: IML
555 Absaraka Street ‘ e= 0.95

Sheridan, WY 82801
Was compared to:
NIST Traceable Hg-in-glass thermometer 3L9452 and ice point.
Miller & Weber Hg-in-glass thermometer S/N 3L9452 is traceable to NIST Thermometer 40350,
through Transfer Standards 3C4465 & 1Y9716.

Date: 52912020 Lab temperature: 227 °C
Calibration Due: 8/28/2020 Barometric Pressure: 662.3 mmHg
L Raw Data Readings _ Corrected Readings
Reference Transfer Difference Corrected Difference
Standard Standard  from Reference] Transfer Standard from Reference
(°C) (°C) (°C) (°C) (°C)
0.0 0.0 : 0.0 0.0 0.0
1.0 | 11 | 04 11 | od
2.0 2.0 ‘ 0.0 20 [ 00
30 29 | -0 2.9 o1
4.0 . 3.9 _ -0.1 3.9 -0.1
50 | 50 0.0 5.0 - 0.0
6.0 _ 6.1 | 01 60 | 0.0
7.0 7.1 l 0.1 7.0 | oo
80 | 83 | 03 8.2 : 0.2
9.0 9.0 [ 0.0 89 ; 01
10.0 10.1 i 0.1 10.0 [ 0.0

Calculated Correction Curve: °C = 0.985 x (Transfer Standard) + 0.031
R® = 0.999

Note:

If no sign is given on the correction, the true temperature

is higher than the indicated temperature. If the sign is negative,
the true temperature is lower than the indicated temperature.

Certified By:  Paul Dumond Date: May 29, 2020
Roger L. Sanders
Chinook fngineoning
a division of Pace Analytical Services, LLC
555 Absaraka Street

Sheridan, Wyoming 82801 USA
(307) 674-7506
chinook@imlinc.com
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Working Standard Mass Verification

Date: 03/02/20

Lab 1 - Balance 3

Balance

Balance Make:

Sartorius

Analyst; MH Balance Model:|MSU2.7S-000 DM
Balance Serial Number: 34404765 |
Working Standard Primary Standard
Nominal Mass (N,,): 500 Nominal Mass (N,): 500
Serial Number: 1690 Serial Number: 44620
Certified Conventional Mass (C,):| 500.0021 Certified Conventional Mass (C,): 500.0007

Observations

0O, Working Standard:
O, Primary Standard:
O; Primary Standard:
0, Working Standard:

Apparent Mass Correction:l

Difference:l

500.0016 _ |mg
5000013 |mg
500.0012 mg
5000016  |mg
500.00035  |mg

16 lug

must be within +2ug

Apparent mass correction = C,, +

01_02"_04‘_0

2

3
+ N, — N,

Difference = Cw* - Apparent Mass Correction

'Working and Primary Conventional mass values are truncated to three decimal places

IML Air Science Document ID: Working Standard Mass Verification Rev.1.0

Revision Dalte 09/27/16



Working Standard Mass Verification

Lab 1 - Balance 3

Date: 05/26/20
Analyst:  MH & DW

Balance

Balance Make:

Sartorius

Balance Model:|MSU2.7S-000 DM

Balance Serial Number: 34404765
Working Standard Primary Standard
Nominal Mass (N,,): 500 Nominal Mass (N,): 500
Serial Number: 1690 Serial Number: 1000188167
Certified Conventional Mass (C,,):| 500.0021 Certified Conventional Mass (C,): 500.0010

Observations

O, Working Standard:

O, Primary Standard:

O, Primary Standard:

0, Working Standard:

500.0034 mg
500.0013 mg
500.0016 mg
500.0036 mg

Apparent Mass Correction:l

500.00305  |mg

Difference:l

-1.0

IUQ

must be within +2ug

Apparent mass correction = C, +

01_Oz+04—03

2

+ N, — N,

Difference = Cw' - Apparent Mass Correction

" Working and Primary Conventional mass values are truncated to three decimal places

IML Air Science Document ID: Working Standard Mass Verification Rev.1.0

Revision Date 09/27/16



Working Standard Mass Verification

Lab 1 - Balance 3

Balance
Date: 03/02/20 Balance Make: Sartorius
Analyst: MH Balance Model:|MSU2.7S-000 DM
Balance Serial Number: 34404765
Working Standard Primary Standard
Nominal Mass (N,,): 200 Nominal Mass (N,): 200
Serial Number:| 1000105800 Serial Number: 6578
Certified Conventional Mass (C,,):| 200.0007 Certified Conventional Mass (C,): 199.9980
Observations
O, Working Standard: 200.0001 mg
O, Primary Standard: 199.9995 mg
O3 Primary Standard: 199.9996 mg
0, Working Standard: 200.0001 mg

Apparent Mass Correction:l 199.99855 |mg

Difference: I 1.45 ||Jg

must be within +2ug

Apparent mass correction = C, +

01_02+04‘_03
2

+ N, — Ny,

Difference = Cw' - Apparent Mass Correction

’ Working and Primary Conventional mass values are truncated to three decimal places

IML Air Science Document

ID: Working Standard Mass Verification Rev.1.0

Revision Date 09/27/16



Working Standard Mass Verification

Lab 1 - Balance 3

Balance
Date: 05/26/20 Balance Make: Sartorius
Analyst: MH / DW Balance Model:|MSU2.7S-000 DM|
Balance Serial Number: 34404765 |

Working Standard Primary Standard
Nominal Mass (N,,): 200 Nominal Mass (N,): 200
Serial Number:| 1000105800 Serial Number: 6578
Certified Conventional Mass (C,,):| 200.0007 Certified Conventional Mass (C,): 199.9980

Observations

O, Working Standard: 200.0008 mg
O, Primary Standard: 199.9996 mg
O3 Primary Standard: 199.9995 mg
0, Working Standard: 200.0008 mg

Apparent Mass Correction:l 199.99925 —Img

Differ.ence:l 0.75 |ug

must be within +2ug

01— 0,40, — 03
2
Difference = Cw' - Apparent Mass Correction

Apparent mass correction = (, + + N, — N,

"Working and Primary Conventional mass values are truncated to three decimal places

IML Air Science Document ID: Working Standard Mass Verification Rev.1.0 Revision Date 09/27/16
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IML Air Science

SUMMARY OF TEMPERATURE AND RELATIVE HUMIDITY VERIFICATION
Laboratory (Lab #1)

January 2020- December 2020

Date of Datalogger Reference Degree Datalogger = Reference Percent
Verification Temp °C Temp °C  Difference RH % RH % Difference
01/16/20 21.1 20.6 0.5 35.6 36.1 -0.5
02/18/20 211 22.3 -1.2 35.5 374 -1.9
03/18/20 211 21.3 -0.2 35.5 36.2 -0.7
04/17/20 21.1 20.8 0.3 35.6 35.7 -0.1
04/17/20 21.1 21.0 0.1 35.5 35.7 -0.2
05/19/20 21.8 217 0.1 36.1 36.5 -0.4
06/18/20 21.7 21.6 0.1 35.7 36.1 -0.4
07/21/20 21.6 21.6 0.0 36.0 36.4 -0.4

Temperature and Relative Humidity Probe

ro-tronic Device Type HC2-S3 SN# 0061247681

ro-tronic Device Type HC2-S3 SN#20002088 Change out proble 04/17/20
Campbell Scientific CR 1000 Datalogger SN # 79237

Certified Standards - Reference

ro-tronic Device Type HC2-S3 SN# 0020072325

Campbell Scientific CR 6 Datalogger SN # 5651

Acceptance Criteria

Relative Humidity +2.0% *
Temperature +2.0°C

* For Laboratory and Data Management Support of the Determination of Fine Particulate Matter as
PM , s PM 4, and Coarse Partculate Matter as PM 4y, s in the Atmosphere, Quality Assurance
Project Plan Revision #14 Reference SOP ML-APPL0312-2.1
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Troemner, LLC

ISO/IEC 17025 Calibration Certificate  NLAY ko

201 Woll Drive * P.O. Box 87 * Thorakars, NJ 08086-0087 » Phone: 856-686-1600 = Fax: 856-686-1601 * www.iroemner.com * a-mai: roemner@troemner.com

Page | of 7 Pages

Weight
Centificate Number  01076160A-1
SECTION |: NAME AND ADDRESS OF CUSTOMER Date of Colibration  22-MAY-2019
End user Client
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Street PO BOX 4006
Alr Science Sheridan WY 82801-0661
Sheridan WY 82801
SECTION 2: AFPROVED SIGNATORY SECTION 3: PERSON PERFORMING WORK
AN Ot s N e g Robotic Calibration
filtiann Shipe. Metrologist
SECTION 4: CERTIFICATE INFORMATION
Description of Masses: Analytical Weight
Accuracy Class . Troemner Ultra Class * Date Received ¢ 09-MAY-2019
Order Number @ 246768 Date of Calibration : 22-MAY-2019
Construction . One Piece Date of Issue ¢ 24-MAY-2019
Material : Siainless Steel Weight Range : 500mg

SECTION 5: ENVIRONMENTAL CONDITIONS DURING TEST
Temperawre: 22.06 °C Pressure: 757.02 mm Hg Relative Humidity: 49%
SECTICN 6: PERTINENT INFORMATION

The Weights listed on this calibration report have been compared (o reference mass standards that are
traccable to the S1 through the National Institute of Standards and Technology under Test No. 684/289871-17.

Reference standards and bajances used to perform the calibration are listed in Section 10,

The weights calibrated for this repont have been calibrated in accordance with Troemner's calibration
process. The calibration performed meets the criteria as described in the current revisions of ASTM
E617 and OIML RI LI,

This calibration also meets specifications as outlined in ISO/IEC 17025, ANSIYNCSL Z540-1-1994,
and applicable documents.

* Trocinner's Ultra Class is an cohanced group of weight wicrances which are squisl 10 ASTM EG1T Class 0

This centificate of calibration shall pod be roproduced except in Tull, without the writton approval of Troemner, LLC, This certificate of
calibeition must not be used by the custimer to Claim product cadorsoment by NIST, NVLAP o¢ any agency af the LS. government,
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ISO/IEC 17025 Calibration Certificate  N¥s W

201 Wolf Drive ® P.O. Box 87 # Thorofare, NJ 08086-0087 ® Phone: 856-686-1600 ® Fax: 856-686-1601 ® www.troemner.com ® e-mail: troemner@troemner.com

Page 2 of 7 Pages
Weight
Certificate Number 01076160A-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration 22-MAY-2019
End user Client
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Street PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801

SECTION 7: TRUE MASS (MASS IN VACUUM) CALIBRATION DATA

Nominal Serial 00 e True Mass  -------—-- Density ! Uncertainty
Mass Value Notes Number As Found As Left of Weight (+or-)
500 mg XF 3444 0.4999966 g 7.9500 g/cm? 0.0012 mg
500 mg N 44620 0.5000011 g 7.9500 g/cm? 0.0012 mg
1 Density is assumed unless otherwise stated 1 As Found / 2 Total

N Denotes new weight. X Denotes weight labeled out of tolerance. F Denotes failed As Found tolerance test.
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Troemner, LLC

ISO/IEC 17025 Calibration Certificate  NYIAD e

201 Wolf Drive ® P.O. Box 87 ® Thorofare, NJ 08086-0087 ¢ Phone: 856-686-1600 ® Fax: B56-686-1601 ® www.troemner.com ® e-mail: troemner@troemner.com

Page 3 of 7 Pages
Weight
Certificate Number 01076160A-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration 22-MAY-2019
End user Client
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Street PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801

SECTION 8: CONVENTIONAL MASS CALIBRATION VALUE VS. REFERENCE DENSITY 8000 kg/m3

Nominal Serial ---- Conventional Mass Value ---- Uncertainty Tolerance
Mass Value Notes Number As Found As Left (+or-) (+or-)

500 mg XF 3444 0.4999961 g 0.0012 mg 0.0050 mg

500 mg N 44620 0.5000007 g 0.0012 mg 0.0050 mg

N Denotes new weight. X Denotes weight labeled out of tolerance. F Denotes failed As Found tolerance test.
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Page 4 of 7 Pages
Weight
Certificate Number  01076160A-]
NAME AND ADDRESS OF CUSTOMER Date of Calibration 22-MAY-2019
In.fer Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Street PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801

SECTION 9: CONVENTIONAL MASS CALIBRATION DATA VS. REFERENCE DENSITY 8000 kg/m?

Nominal Serial -- Conventional Mass Correction -- Uncertainty Tolerance”
Mass Value Notes Number As Found As Left {+or-) (+or-)

SO0 mg XF 3444 -0.003% mg 0.0012 mg 0.0050 mg

SC0 mg M 44820 ¢.0007 mg 0.0012 mg 0.0050 ng

N Deroies new weight. X Denotez weight labeled out of tderanee. F Demines failed As Found tokerance Lest.
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NAME AND ADDRESS OF CUSTOMER

End user

Inter Mountain Laboratories
555 Absamka Sireet

Alr Science

Sheridan WY 82801

SECTION 10: CALIBRATION PROCEDURE DATA

Page 5 of 7 Pages
Weight

Certificate Number 01076160A-1
Date of Calibration 22-MAY-2019

Client

Inter-Mountain Laboratories
PO BOX 4006

Sheridan WY 82801-0661

Nominal Serial Standard Cal Balance Cal Procedure
Mass Value  Number SetNo. Due Used Due Used
500 mg X 3444 8120A 08/01/19 ASXL-134 01/01/20 Multi A-B

500 mg N 44520 8121a 07/01/19 XPe-116

N Denotes new weight. X Denates weight labeled out of tolerance.

06/01/19 Multi A-B
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Page 6 of 7 Pages
Weight
Centificate Number  (HOT6160A-1
NAME AND ADDRESS OF CUSTOMER Date of Calibeation  22-MAY-2019
End user Client
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Sireet PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801
SECTION 1 1: GENERAL INFORMATION

This calibration was performed in Troemner's High Precision Level | Mass Metrology Laboratory at
201 Wolfl Drive. Thorofare, New Jersey 08086 unless otherwise nited on the Addendum, The intemal
procedures used ure CAL-CLASSI and METR-MAP.

SECTION 12: DEFINITIONS AND TERMS
TRUE MASS - The mass of g weight as il it were measutred in a vacoum. Also known as Mass in a Vacuoum,

CONVENTIONAL MASS - The conventional value of the result of weighing in air in accordance to International
Recommendation OIML D 28, For a weight taken at 20 *C, the conventional mass is the mass of
a reference weight of a density of S000 kg/m? which it balunces in air of a density of 1.2 kg/m®.

AS FOUND TRUE MASS - The measured value of the mass(es) as they were received by Trogmner.

AS LEFT TRUE MASS - The measured value of the mass(es) after adjusiment, repair, or replacement
when necessary, The As Found Teue Mass will eqaal the As Left True Mass if the masstes)
did not require adjustment, repair or replacement.

NOMINAL MASS - The mass value as marked on the weight.

CORRECTION - The difference between the conventional mass value of a weight and its nominal value, A positive
correction indicates that the conventional mass value is greater thun the nominal vatue by the amount of the cormection.

AS FOUND CONVENTIONAL MASS CORRECTION - The conventional correction of the result, as it was
received by Troemner, of weighing in air in accordance to International Recommendation D 28. For a
weight tuken at 20 °C, the conventional mass is the mass of o reference weight of density 8000 kg/m?,
which it balances in air density of 1.2 kg/m*, If the customer requires cleaning prior (o calibration,

the after cleaning comection would be reporied.

AS LEFT CONVENTIONAL MASS CORRECTION - The conventional correction of the result, afier adjusi-,
ment repuic, of replavement of weighing in air in accordance 1o International Recommendation D 28, For
a weight taken at 20 °C, the conventional mass is the mass of a reference weight of density $000 kg/im?
which it balances in air density of 1.2 kg/m*. The As Found will equal the As Left Conventional Mass
Correction if the masstes) did not reguire adjustment, repair of replacement.

{eomtinued on next page)
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Page 7 of 7 Pages
Weight
Certificate Number  Q1076160A-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration 22-MAY-2019
Inter Motunlain Laboratories Iﬁter-Moumain Laboratories
555 Absaruka Strect PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 52301
SECTION 12: DEFINITIONS AND TERMS {continued)

UNCERTAINTY - Non-negative parameter characterizing the dispersion of the quantity values being
atributed to a measurand, based on the information used. The uncertinty is calculated in accordance
with NIST TechNote 1297 using a coverage fuctor of k = 2 (k = 2 defines an interval having a

level of confidence of spproximately 95 percent). The uncertainty does not include possible effects
of magnetism.

TOLERANCE - Defines the limits in which the correction value and the uncertainty must fall (o meet the
tolerance specification for the given Class,

AS PFOUND CONVENTIONAL MASS VALUE - The measured valwe of the mass(es) as they were received

by Troemner, of weighing in air in accordance (o International Recommendation OIML. D 28. For i weight tiken
at 20 °C, the conventional mass is the mass of a reference weight of density 8000 kg/m? which it balances

in air density of 1.2 kg/m?®, I the customer requires cleaning prior to calibration, the after cleaning value

would be reported

AS LEFT CONVENTIONAL MASS VALUE - The measured value of the mass(es) after they were adjusted.
vepaired or replaced when necessary, of weighing in air in accordance to Intermational Recommendation
OIML D 28. For a weight taken at 20 *C, the Conventional Mass is the mass of o reference weight of deasity
3000 kg/m* which it balances in air density of 1.2 kg/m®. The As Found will equal the As Left
Conventional Mass Value if the massies) did not require adjustment, repair or replacement,

ASTM E617 - Weights meet the olerance specification for ASTM EB17. Weights 2kg - [ g screened
for magnetism using 0 Gaussmeter.

SECTION 13: ADDENDUM

Weight found out of tolerance and replaced.
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Page 1 of 7 Pages

Weight
Certificate Number 01 108062-1
SECTION |: NAME AND ADDRESS OF CUSTOMER Date of Calibration  05-DEC-2019
End user Client
Inter Mountain Laborutories Inter-Mountain Laboratories
555 Absaruka Strect PO BOX 4006
Air Science Sheridan WY §2801-0661

Sheridan WY 82801

SECTION 2: APPROVED SIGNATORY SECTION 3: PERSON PERFORMING WORK

= 2 = e Robaotic Calibration
1 M o E L A 4 v W -
Annemarie Tove, g"lclrolngl.\l

SECTION 4: CERTIFICATE INFORMATION

Description of Masses: Analytical Weight

Accuracy Class @ Troemner Ultra Class * Date Received ¢ 26-NOV-2019
Ovder Number @ 247181 Date of Calibeation : 05-DEC-2019
Construction ¢ One Piece Date of Issue ¢ 10-DEC-2019
Materinl ¢ Stainless Steed Weight Range : 200mg

SECTION 35: ENVIRONMENTAL CONDITIONS DURING TEST
Temperature: 21.63 °C Pressure; 751,14 mm Hg Relative Humidity: 48%.
SECTION 6: PERTINENT INFORMATION

The Weights listed on this calibration report have been compared to reference mass standards that are
traceable to the St through the National Institute of Standards and Technology under Test No. 684/289871-17.

Reference standards and balances used to perform the calibration are listed in Section 10,

The weights calibrated for this report have been calibrated in accordance with Troemner's calibration
process. The calibration performed meets the crileria as described in the current revisions of ASTM
E617 and OIMLRILIL

This calibration also meets specifications as outlined in ISO/IEC 17025, ANSIYNCSL Z540-1-1994,
and applicable documents.

* Troemners Ultra Class is an enbaved groop of weight tolerances shich are equal 1o ASTM EST7 Class 0

Thus certifivate of culibration shall mot be reprodiuced exeept bn fll, withowt the writien approval of Troemagr, LLC. This contificae of
salibeation must nol be wsed by the customer 1o claim product endorsement by NIST, NVLAP o any agency of the LS. government,
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Page 2 of 7 Pages
Weight
Certificate Number 01 108062-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration  05-DEC-2019
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Streel PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801

SECTION 7: TRUE MASS (MASS IN VACUUM) CALIBRATION DATA

Nominal Serial 00 e True Muss  --eeenm—- Density !
Mass Value Noles Number As Found Az Lelv of Weight
200 my 657€ 0.1999902 ¢ 0.1995902 g 7.9500 g/em?

| Denmsity is nssomed unless olherwise sated

Uncertainty
(+or-)

0.0012 ng

| As Fourd ¢ 1 Total
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Weight
Certificate Number  01108062-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration 05-DEC-2019
End yser Cliemt
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Street PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801

SECTION 8: CONVENTIONAL MASS CALIBRATION VALUE VS. REFERENCE DENSITY 8000 kg/m?*

Nominal Serial ---- Conventional Mass Value —-- Uncertainty Tolerunce”
Mass Value Notes Number As Found As Let (+or-) (+or-)

200 mg 6578 0.1999980 ¢ 0.1999980 g 0.0012 mg 0.0050 mg
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Page 4 of 7 Pages
Weight
Certificate Number  01108062-}
NAME AND ADDRESS OF CUSTOMER Date of Calibration 05-DEC-2019
Inter Mountain Laboratories Inter-Mountain Laboralories
%55 Absaraka Street PO BOX 4006
Air Science Sheridan WY 32801-0661

Sheridan WY 82801

SECTION 9: CONVENTIONAL MASS CALIBRATION DATA VS. REFERENCE DENSITY 8000 kg/m?®

Nominal Serial -- Conventional Mass Correction -- Uncertainty  Tolerance”
Mass Value Notes Number As Found As Lef (+or-) (+or-)

200 ng 6378 =0.0020 my =0.0020 mg 0.0012 mg 0.0050 mg
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NAME AND ADDRESS OF CUSTOMER

End user

Inter Mountain Laboratories
555 Absaraka Streel

Aldr Science

Sheridan WY 82801

SECTION 10: CALIBRATION PROCEDURE DATA

Nominal Serial Standard  Cal
Mass Value  Number SetNoe. Due

200 mg €579 A031

07/01/20 ASXL-131

Page 5 of 7 Pages
Weight

01108062-1
05-DEC-2019

Cenificate Number
Date of Calibration

Client

Inter-Mountain Laboratories
PO BOX 4006

Sheridan WY §2801-0661

Balance Cal Procedure
Used Due Used

01/01/20 Hulti A-3
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Weight
Centificate Number 01 108062-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration  05-DEC-2019
End user :
Inter Mountain Laboratories Inter-Mountain Laboratones
555 Absaraka Strect PO BOX 4006
Air Science Sheridan WY 828010661

Sheridan WY 82801
SECTION 11: GENERAL INFORMATION

This calibration was performed in Troemner’s High Precision Level | Mass Metrology Laboratory at
201 Wolf Drive, Thorofare, New Jersey 08086 unless otherwise noled on the Addendum. The infemal
procedures used are CAL-CLASSI and METR-MAP,

SECTION 12: DEFINITIONS AND TERMS
TRUE MASS - The mass of a weight s if it were measured in a vacuim, Alsa known as Mass in a Vacuum,

CONVENTIONAL MASS - The conventional value of the resulvof weighing in air in accordance 1o Intemational
Recommendation QIML D 28, For o weight taken at 20 *C, the conventional mass is the mass of
u reference weight of a density of B0 kg/m? which it balances in air of a density of 1.2 kg,

AS FOUND TRUE MASS - The measured vidue of the mass(es) as they were received by Trocmner.

AS LEFT TRUE MASS - The measured value of the mass(es) after adjustment, repair, or replacenient
when necessary, The As Found True Mass wilk equal the As Left True Mass if the mass(es)
did not require adjustment, repair or replacement.

NOMINAL MASS - The mass value as marked on the weight,

CORRECTION - The difference between the conventional mass value of a weight and its nominal value. A positive
correction indicates that the conventional mass value is greater than the nominal vitlue by the amount of the correction,

AS FOUND CONVENTIONAL MASS CORRECTION - The conventional correction of the resull, as it was
received by Troemner, of weighing in air in accondance to International Recommendation D 28, Fora
weight taken at 20 °C, the conventional mass is the mass of a reference weight of density 000 kg/m?,
which it balances in air density of 1.2 kg/m?. If the customer requires cleaning peior to calibeation,

the afier cleaning correction would be reported.

AS LEFT CONVENTIONAL MASS CORRECTION - The conventional correction of the result, after adjust-.
ment repair, or replacement of weighing in air in accordanee 1o International Recommendation D 28, For
a weight taken at 20 °C, the conventional mass is the mass of a reference weight of density S000 kg/my?
which it balances in air density of 1.2 kg/m®. The As Found will equal the As Left Conventional Masy
Correction if the mass(es) did not require adjustment, repair or replacement.

{comitinmueed on hext page}
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Weight
Certificate Number  (1108062-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration 05-DEC-2019
Inter Mounlain Laboratories Inter-Mountain Laboratories
555 Absaraka Strect PO BOX 4006
Air Science Sheridan WY B2801-0661

Sheridan WY 8280}
SECTION 12: DEFINITIONS AND TERMS {continucd)

UNCERTAINTY - Non-negative parameter charactenizing the dispersion of the quantity vahies being
avtributed to a measurand, based on the information used. The uncertainty is calculated in accordance
with NIST TechNote 1297 using a coverage factor of & = 2 (& = 2 defines an interval having a

level of confidence of approximately 95 percent). The uncertainty does rot include possible effects
of magnetism,

TOLERANCE - Defines the limits in which the correction value und the uncertainty must fall to mect the
tolerance specification for the given Clags.

AS FOUND CONVENTIONAL MASS YALUE - The measured value of the mass{cs) as they were received

by Troemner, of weighing in air in accordance to International Recommendation OIML. D 28. For a weight tiken
at 20 °C, the conventional mass is the mass of a reference weight of density 8000 kg/m* which it balances

in air density of 1.2 kg/m?. If the customer requires cleaning prior to calibration, the after cleaning value

wotthd be reported.

AS LEFT CONVENTIONAL MASS VALUE - The measured value of the mass(es) after they were adjusted,
repaired or repluced when necessary, of weighing in air in accordance 1o Intemational Recommendation
OIML D 28, For a weight taken ut 20 °C, the Coaventional Mass is the mass of u reference weight of density
ROO0 kg/m® which it balances in wir density of 1.2 kg/m?®, The As Found will equal the As Left
Conventional Mass Value if the mass{es) did not require adjustment, repair ar replacement.

ASTM E61T - Weights meet the tolerance specification (or ASTM E617. Weights 2kg - 1g screened
for magnetism using a Gaussmeter.
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Weight
Certificate Number  G1131061-1

SECTION 1D NAME AND ADDRESS OF CUSTOMER Date of Calibration  18-Mar-2020

lind user Client

[nter Mountain Laboratories Inter-Mountain Laboratorics

555 Absaraka Street PO BOX 4006

Abr Sclence Sherdan WY §2801-0601

Sheridan WY 823801
SECTION 2

PPROVED, S%GN:\'I'ORY SECTION 3: PERSON PERFORMING WORK
Robotic Calibraton

Mekayld MeAdoo, Metrologist

SECTION 4 CERTIFICATE INFORMATION

Deseription of Masses: Analytical Weight

Accuracy Class  : Troemner Ultra Class Date Received o 1 7-Mar-2020
Order Number ¢ C2020031601JLC Date of Calibration @ 18-Mar-2020
Construgtion : One Piece Date of Issue 1 18-Mar-2020
Material : Stainless Steel Weight Range 500G mg

SECTION §: ENVIRONMENTAL CONDITIONS DURING TEST
lemperature: 21,46 °C Pressure: 773.34 mm Hg Relative Humidity: 48%
SECTION 6: PERTINENT INFORMATION

[he Weights listed on this calibration report have been com pared 1o reference mass standards that are
traceable to the SI through the National Institute of Standards and Technology under Test No. 684/289871-17,

Reference standards and balances used to perform the calibration are listed in Scetion 10,

The weights calibrated for this report have been calibrated in accordance with Troemner’s calibration
process. The calibration performed meets the criteria as deseribed in the current revisions of ASTM
E617 and OIML R111.

I'his calibration alse meets specifications as outlined in ISGAEC 17023, ANSINCSL 7530-1-1994,
and applicable documents.

© Pepemer's Uilea Class s an cubarced group of weight lalemnces which we sl to ASTM E6LT Cluss
This cetificate of crliheation shall not be reproduced exeept in ALl withou! the wrilten spprovel of Troemner, LIAL, s cenificate of
cilirstion musi el b wved by the custarner to claim product erdorssmeat by NIST, NVLAF or any agency of the LS. goyomment,
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Page 2 of 7 Pages
Weight
Certificate Number 011310611
NAME AND ADDRESS OF CUSTOMER Date of Calibration  18-Mar-2020
Iind user Client
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaraka Streel PO BOX 4006
Air Science Sheridan ‘WY 82801-0661

Sheridan WY 82801

S1ECTION 7: TRUE MASS (MASS IN VACUUM) CALIBRATION DATA

Nominal Serial Density Uncertainty
Mass Value Number True Mass of Weight {+or-)
$00 ng 1000188167 0.5000015 g 7.9500 g/cw’ 0.0012 =g

1 Densisy is assunved unbess eherwise stated
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Page 3 of 7 Pages

Weight
Certificale Number  01131061-1
NAMIL AND ADDRESS OF CUSTOMER Date of Calibeation  18-Mar-2020
Find user Client
Inter Mountain Laboratories Inter-Mountain Laboratorics
555 Absaraka Streel PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801
SECTION 8 CONVENTIONAL MASS CALIBRATION VALUE VS, REFERENCE DENSITY 8000 kg/m*

' : - - ; - Y
Nominal Serial Conventional Uncertainty lolerance
Masy Value Number Mass Value (+or-) {(tor-)

500 ag 1000186167 0.500001C ¢ ¢.0012 mg 0,0050 ng



N TROEMNER

Troemner, LLC

ISO/IEC 17025 Calibration Certificate  S0/100 &=

291 Wolf Drive ® Thorofare, MJ 08086-0087 @ Phone: 856-586-1600 @ Fax: B56-6A5- 1801 @ wiww Ironenner.com @ e-mad: troemnirlroemner.com

age 4 of 7 Pages
Weight
Certificate Number 011310611
NAME AND ANDRESS OF CUSTOMER Dale of Calibration  18-Mar-2020
lind user Client
Inter Mountain Laboratories Inter-Mountain Laboratories
555 Absaruka Street PO BOX 4006
Air Science Sheridan WY 82801-0661

Sheridan WY 82801
SECTION % CONVENTIONAL MASS CALIBRATION DATA V8. REFERENCLE DENSITY R000 kg/m?

Nominal Serial Conventional Mass  Uncertainty Tolerance
Mass Value Number Correction {+or-) (+or-)

500 ug 1000188167 0.0010mg 0.0012 mg 0.0050 ng
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201 Wolf Drive ® Thoccfare, NJ (8088-0087 & Phone: 856-686-1800 » Faxc 858-688- 1601 » wwwi lroamner.cam ® e-mail: troemnar iroemner.com

NAME AND ADDRESS OF CUSTOMER

Eind _uscr

inter Mountain Laboratories
355 Absaraka Strect

Adr Science

Sheridan WY 82801

SECTION 10: CALIBRATION PROCEDURE DATA

Nomirnal Serial Standard Cal
Mass Value  Number Set No, Due

500 mg 1000188167 A031 01-Jul-2020 ASXL~131 01-Jan-2021

Page 5 of 7 Pages
Weight

Certificate Number  01131061-}
Date of Calibration  18-Mar-2020

Client

Inter-Mountain Laboratorics
PO BOX 4G06

Sheridan WY 82801-0661

Balance Cal Procedure
Used Due Used

Mulci A-B
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Weight
Centificate Number  01131061-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration  18-Mar-2020
ind user Client
Inter Mountain Laboratorics Inter-Mountain Laboratorics
335 Absaraka Street PO BOX 4006
Alr Science Sheridan WY 82801-0661

Sheridan WY 8280
SECTION 11 GENERAL INFORMATION

This ealibration was performed in Troemner's High Precision Level T Mass Metrology Laboratory at
201 Wolf Drive, Thorofare, New Jersey 08086 unless otherwise noted on the Addendum. The internsl
procedures used are CAL-CLASSI and METR-MAP.

SECTION 12: DETFINITIONS AND TERMS
TRUE MASS - The mass of n weight as iF it were measured in a vacuum. Also knoven us Mass ina Vacuwum,

CONVENTIONAL MASS - The conventionat value of the result of weighing in air in accordance to Intemational
Recommendation OIML 1) 28, For o weight taken at 20 °C, the conventional miss i the miass off
w reference weight of a density of 8000 kg/m? which it balances in air of a density of 1 2 kg/n'.

AS FOUND TRUE MASS - The measured value of the mass{es) as they were received by Trocmner.

AS LEFT TRUL MASS - The measured value of the mass(es) after adjustment, repair, of replacement
when necessan. The As Found True Mass will cqual the As Lef) True Mass it the mass(es)
did not require mbjustment, repair or replacement.

NOMINAL MASS - The mass vabue as marked on the weight,

CORRECTION - The difference between the conventional mass value of a weight and its nominal value, A positive
correction indicates that the conventional mass value is grewter than the nominal value by the amount of the correctivn,

AS FOUND CONVENTIONAL MASS CORRECTION - The conventianal correction of the result, is i was
received by Troemner, of weighing in air in accordance 1o International Recommendation D 28, For a
weight taken a1 20 °C, the conventional mass is the mass of a reference weight of density 8000 kg/m’,
which it balances in aie deasity of 1.2 kgim®. If the customer requires cleaning prior 1o calibration,

the aller eleaning correction would he reported.

AS LEFT CONVENTIONAL MASS CORRECTION - The conventional correction of the resuly, after adjust-,
ment repair, or replacement of weighing inair in accondince 1o International Recomumendation 1) 28, For
a weight taken at 20 °C, the conventional mass is the mass of a refervnce weight of density 8000 kg/m?
which it balances in air density of 1.2 kg/m®, The As Found will equal the As Left Conventioal Mass
Comection i the mass(es) did net require adjustmeny, repair or replacenent,

feanginued o next page)
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Page 7 of 7 Pages

Weight
Certificate Number  01131061-1
NAME AND ADDRESS OF CUSTOMER Date of Calibration  18-Mar-2020
I:nd user Client
Inter Mountain Laboratorics Tnter-Mountain Laborsories
535 Absaraka Street PO BOX 4006
Alr Science Sheridan WY 82801-0661

Sheridan WY 82801
SECTHON 12; DEFINITIONS AND TERMS (continucd)

UNCERTAINTY - Now-negative parameter characterizing the dispersion ol the quantity values being
altributed 1o & mensurand, based on the information used. The uncerthinty is calculated in accordance
with NIST TechNote 1297 using & coverage faetor of & = 2 (k== 2 defines an interval having a

level of confidence of approsimately 95 peecent). The uncertainty does not include possible effects
af magnetism,

FOLERANCE - Defines the [imits in which the correction value and the uncertainty must fall to meet the
wlerapce specification for the given Cluss.

AS FOUND CONVENTIONAL MASS VALUE - The measured value of the mass(es) as they were received

by Troemmner, of weighing in air in accordance to International Recommendation OIML 1) 28. For a weight taken
at 20 °C, the conventional mass is the mass of a reference weight of density 8000 kg/m’ which it balances

in ir density of 1.2 kgan®, 10 1he customer requires cleaning prior to calibration, the after cleaning value

would be reported.

AS LEFT CONVENTIONAL MASS VALUE - The measured value of the mass{es) after they were adjusted,
repaired or replaced when necessary, of weighing in air in accordance to International Recommendation
OQIML, 1Y 28 For u weight taken at 20 *C, the Conventional Mass is the mass of a reference weight of density
8000 ku/py* which it balwnces in air density of 1.2 kg/m'. The As Found will equal the As Lefl
Conventional Mass Value if the masy(es) did not require adjustment, repair ar replacement.

ASTM E617 « Weights meet the tolerance specification for ASTM E617, Weights 2kg - tg sereened
For magnetism using a Gaussmeler,



Texas Commission on
Environmental Quality

NELAP - Recognized Laboratory Fields of Accreditation

Certificate: T104704507-20-13
Pace Analytical Services, LLC - Sheridan, WY Expiration Date: 1/31/2021
1673 Terra Avenue Issue Date: 2/1/2020

Sheridan, WY 82801-6116

These fields of accreditation supercede all previous fields. The Texas Commission on Environmental Quality urges customers to
verify the laboratory's current accreditation status for particular methods and analyses.

Matrix: Air & Emissions

Method 40 CFR Part 50 Appendix B

Analyte AB Analyte ID Method ID
Total Suspended Particulate > 3973 10000304
Method 40 CFR Part 50 Appendix J
Analyte AB Analyte ID Method ID
Particulates <10 um TX 3950 10000507
Method 40 CFR Part 50 Appendix L
Analyte AB Analyte ID Method ID
Fine particulates <2.5 um ™ 3805 40 CFR 50 AppL
Method EPA EQL-0310-189
Analyte AB Analyte ID Method ID
Lead > 1075 10245622

Page 1 0f 8
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