13585 N.E. Whitcker Way » Portland, OR 97230
Phone (503)255-5050 = Fax (503)255-0500
www.montrose-env.com

Project No. 5702

SOURCE EVALUATION REPORT

Bullseye Glass Company
Portland, Oregon

Glass Furnace T7
Baghouse BH-1 {Inlet & Outlet)
Total Chromium & Hexavalent Chromium
Supplement to Report Issued June 9, 2016

Test Dates: April 26 — 29, 2016
Report Issued: July 8, 2016

Test Site:
Bullseye Glass Company
3722 SE 215t Ave
Portland, OR 97202

Report ID: HORIZON ENGINEERING 16-5702







Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),

Chrome, April 26 — 29, 2016

TABLE OF CONTENTS

1. QUALITY STATEMENT

2. CERTIFICATION

3. INTRODUCTION

4, SUMMARY OF RESULTS

5. SOURCE DESCRIPTION AND OPERATION

6. SAMPLING AND ANALYTICAL PROCEDURES

7. DISCUSSION

13

14

15

HORIZON ENGINEERING 16-5702




Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outiet),

Chrome, April 26 — 29, 2016

APPENDIX
Abbreviations, Acronyms & Nomenclature
Total Chromium & Hexavalent Chromijum
Results and Example Calculations
Field Data
Sample Recovery Field Data & Worksheets
Blank Corrections
Laboratory Results, Worksheets & COC
Traverse Point Locations
Calibration Information
Meter Box
Calibration Critical Orifices
Standard Meter
Pitots
Thermocouples and Indicators
Peristaltic Pump Calibration
Barometer
QA/QC Documentation
Procedures
Correspondence
Source Test Plan and Correspondence
Quality Assurance Documentation
MAQS QSTI/Ql Certification Dates
Qualified Individual (Ql) Certificates
QMS Statements of Conformance
Personnel Qualifications

Page #
19

23
37
55
60
61
74

80
84
86
87
91
103
104

106
110
130
131

137
151

HORIZON ENGINEERING 16-5702



Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (inlet & Outlet),
Chrome, April 26 — 29, 2016

1. QUALITY STATEMENT

| certify that this testing was performed in accordance with Montrose Air Quality
Services (MAQS) Quality Assurance Manual (QAM).

Thomas Rhodes, EIT, QSTI
District Manager

-

e

.f‘

Signature
[24

oue 7|/ 14

Name, Telephone Number and E-mail address of AETB
Horizon Engineering, an affiliate of Montrose Environmental
503-255-5050
trhodes@moaontraose-env.com

Name and E~mail Address of the Qualification Exam Provider
Source Evaluation Society (SES)
gstiprogram@gmail.com
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 — 29, 2016

2, CERTIFICATION

2.1 Project Manager

| hereby certify that the test detailed in this report, to the best of my knowledge,
was accomplished in conformance with applicable rules and good practices. The

results submitted herein are accurate and true to the best of my knowledge.

Name: Jason French, QSTI

Signature (7 2"“\ Date é//Z ‘i// 6
e

2.2 Senior Report Review

| hereby certify that | have reviewed this report and find it to be true and accurate,
and in conformance with applicable rules and good practices, to the best of my
knowledge.

Name: Andy Vella, PE, QSTI

Signature A/y % Date __7/6/2016

2.3 Report Review
I hereby certify that | have reviewed this report and find it to be true and accurate,
and in conformance with applicable rules and good practices, to the best of my

knowledge.

Name: Michael E. Wallace, PE

Signature ,;///Zc’// vate /20 /07
=7 7 s 77
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (inlet & Outlet),

Chrome, April 26 — 29, 2016

3. INTRODUCTION

3.1 Test Site:

3.2 Mailing Address:

3.3 Test Log:

Buliseye Glass Company
3722 SE 21t Ave
Portland, OR 97202

Same as above

Baghouse, BH-1, Inlet and Outlet:'Cr & Crtt
Run No. Test Time

Test Date

Inlet

April 26 — 27, 2016
April 27 — 28, 2016
April 28 — 29, 2016
Outlet ,

April 28 — 29, 2016

3

17:30 (4/26) — 09:30 (4/27)
17:30 (4/27) — 09:30 (4/28)
17:00 (4/28) — 09:00 (4/29)

17:00 (4/28) — 09:00 (4/29)

Summary: Three runs of Inlet testing for Total Chrome and Cr*%. One run on the
Outlet was performed simultaneously during Inlet testing of Run 3 for Total Cr and

Crto,

This report supplements our June 9, 2016 report for source testing Bullseye Glass
Company’s Glass Furnace T7 controlled by Baghouse BH-1 and includes full data
reduction of the total chromium and hexavalent chromium testing conducted April

26— 29, 2016.

3.4 Test Purpose: Evaluate chromium emissions and potentially
determine a maximum allowable chromium Ill usage rate.”

3.5 Background Information: None
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outiet)
Chrome, April 26 — 29, 2016

3.6 Participants:
Montrose Air Quality Services Personnel:
Jason French, QSTI, Team Leader, Calculations, and Report
Review
Chris Hinson, QSTI, Field Technician
Joe Heffernan, QSTI, Field Technician
John Lewis, QSTI, Field Technician
Mihai Voivod, QSTI, Field Technician
Brett Sherwood, Ql, Field Technician
Patrick Todd, Field Technician
Brandon Crawford, Field Technician
Josh Muswieck, Field Technician
Paul Berce, Field Technician
Sleight Halley, Field Technician
Thomas Rhodes, EIT, QSTI, Project Coordinator & Report Review
Michael E. Waliace, PE, Data Reduction, Calculations and QA/QC
Andy Vella, PE, QSTI, Senior Report Review
Mauri Fabio, Technical Writer
Test Arranged by: Dan Schwoerer, Bullseye Glass Company
Observers:
Plant Personnel: Dan Schwoerer, Bullseye Glass Company
Consultants: John Browning, Bridgewater Group
Agency Personnel: Michael Eisele, PE, ODEQ, Mark Ludwiczak,
ODEQ; Zach Hedgepeth, US EPA
Test Plan Sent to: Michael Eisele, PE & George Davis, ODEQ
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 — 29, 2016

4. SUMMARY OF RESULTS

4.1 Tables of Results:

Table 1
Baghouse BH-1 Inlet
Total Chromium & Hexavalent Chromium Emission Results

Test Date: April 26 — 29, Units Run 1 Run 2 Run 3 Average
2016
Start Time 17:30 (4/26) 17:30 (4/27) 17:00 (4/28)
End Time 09:30 (4/27) 09:30 (4/28) 09:00 (4/29)
Sampling Time minutes 760 890 880 843
Sampling Results ' _
Total Chromium mg/dscm 0.32 0.23 0.11 0.22
ng/dscm 316,500 233,800 108,000 219,400
Rate ‘ Ib/hr 0.0005 0.0003 0.0002 0.0003
Ib/ton-glass 0.015 0.010 0.004 0.010
tb/ton-Chromium 2.00 1.34 0.60 1.31
Sample Weight mg 1.81 0.979 0.440 1.08
Hexavalent Chromium mg/dscm 0.31 0.25 0.1 0.22
ng/dscm 309,700 247,300 105,500 220,800
Rate Ib/hr 0.0005 0.0004 0.0002 0.0003
Ib/ton-glass 0.014 0.010 0.004 0.010
Ib/ton-Chromium 1.96 1.42 0.58 1.32
Sample Weight mg 1.77 1.04 0.430 1.08
Sample Volume dscf 201.8 147.9 143.8 164.5
Flow Rate {Actual) acf/min 520 470 470 490
Flow Rate (Standard) dscf/min 430 390 370 400
Temperature °F 167 - 163 181 171
Moisture % 0.80 2.3 3.2 2.1
Percent Isokinetic % 93 93 95 94
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 — 29, 2016

Table 2
Baghouse BH-1 Outlet
Total Chromium & Hexavalent Chromium Emission Results
(Measured Values)

Test Date: April 28 — 29, 2016  Units Run 31
Start Time 17:00 (4/28)
End Time 09:00 (4/29)
Sampling Time minutes 910
Sampling Resulits
Total Chromium mg/dscm 0.029
ng/dscm 29,100
Rate lb/hr 0.00005
Ib/ton-glass 0.0016
fb/ton-Chromium 0.213
Sample Weight mg 0.102
Hexavalent Chromium mg/dscm 0.028
ng/dscm 28,200
Rate lb/hr 0.00005
[b/ton-glass 0.0015
Ib/ton-Chromium 0.206
Sample Weight mg 0.099
Sample Volume dscf 123.9
Flow Rate (Actual) acf/min 580
Flow Rate (Standard) dscf/min 500
Temperature °F 140
Moisture % 1.3
Percent Isokinetic % 95

T One run on the outlet was performed simultaneously during Inlet testing of Run 3 for Total Cr

and Cr+86.
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet},
Chrome, April 26 — 29, 2016

Table 3
Baghouse BH-1 Outlet
Total Chromium & Hexavalent Chromium Emission Results
(Calculated Values, Estimated Based on PM Removal)

Test Date; April 26 — 29, 2016 Units Run 1 Run 2 Run 3 Average
PM Removal Efficiency % 99.29 99.56 99.57 99.47
Total Chromium ng/dscm 2,200 1,100 500 1,300
Rate lb/hr 0.0000036 0.0000015 0.0000007 0.0000019

Ib/ton-glass 0.00010 0.00004 0.00002 0.00006
_ ib/ton-Chromium 0.0142 0.0059 0.0026 0.0076
Hexavalent Chromium ng/dscm 2,200 1,100 500 1,300
Rate ' Ib/hr 0.0000035 0.0000016 0.0000006 0.0000019
Ib/ton-glass 0.00010 0.00005 0.00002 0.00006
ib/ton-Chromium 0.014 0.006 0.003 0.008

Table 4 .
Baghouse BH-1 Inlet & Outlet

Process/Production Data

Test Date: April 26 — 29, 2016 Units Run 1 Run 2 Run 3 Average

Chrome Addition Rate Ib/batch 8.1 8.1 8.1 8.1
ton/hr  0.000253  0.000253 0.000253  0.000253

Glass Production Rate Ib/batch 1,111.81 1,111.81 1,111.81 1,111.81

ton/hr  0.0347 0.0347 0.0347 0.0347
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, Aprit 26 — 29, 2016

4.2 Discussion of Method Errors and Quality Assurance Procedures:
This table is taken from a paper entitied “Significance of Errors in Stack
Sampling Measurements,” by R.T. Shigehara, W.F. Todd and W.S. Smith.
It summarizes the maximum error expressed in percent, which may be
introduced into the test procedures by equipment or instrument limitations.

Measurement % Max Error
Stack Temperature Ts 1.4
‘| Meter Temperature Tm 1.0

Stack Gauge Pressure Ps 0.42
Meter Gauge Pressure Pm 0.42
Atmospheric Pressure Patm 0.21
Dry Molecuiar Weight Md 0.42
Moisture Content Bws {Absociute) 1.1
Differential Pressure Head AP 10.0
Orifice Pressure Differential AH 5.0
Pitot Tube Coefficient Cp 2.4
Orifice' Meter Coefficient Km 1.5
Diameter of Probe Nozzle Dn 0.80

4.2 1 Manual Methods: QA procedures outlined in the test methods were

followed, including equipment specifications and operation, calibrations,
sample recovery and handling, calculations and performance tolerances.

On-site quality control procedures include pre- and post-test leak checks
on the sampling system and pitot lines. [f pre-test checks indicate
problems, the system is fixed and rechecked before starting testing. If
post-test leak checks are not acceptable, the test run is voided and the run
is repeated. The results of the leak checks for the test runs are on the
Field Data sheets.

Thermocouples used to measure the exhaust temperature are calibrated

in the field using EPA Alternate Method 11. A single-point calibration on
each thermocouple system using a reference thermometer is performed.

HORIZON ENGINEERING 16-5702



Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 - 29, 2016
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Thermocouples must agree within +2°F with the reference thermometer.
Also, prior to use, thermocouple systems are checked for ambient
temperature before heaters are started or readings are taken. Nozzles
are inspected for nicks or dents and pitots are examined before and after
each use to confirm that they are still aligned. The results were within
allowable tolerances. Pre- and post-test calibrations on the meter boxes
are included with the report along with semi-annual calibrations of critical
orifices, pitots, nozzies, and thermocouples (sample box impinger outiet
and oven, meter box inlet and outlet, and thermocouple indicators), as
specified by ODEQ.

4.2.2 Audit Requirement: The EPA Stationary Source Audit Sample
Program was restructured and promulgated on September 30, 2010 and
was made effective 30 days after that date. The Standard requires that
the Facility or their representative must order audit samples if they are
available, with the exception of the methods listed in 40 CFR 60,
60.8(g)(1). The TNI website is referred to for a list of available accredited
audit Providers and audits (www.nelac-institute.org/ssas/}. If samples are
not available from at least two accredited Providers they are not required.
Currently, accredited Providers offer audit samples for EPA Methods 6, 7,
8,12, 13A, 13B, 26, 26A, 29 and 101A. Based on the above, Bullseye
Glass is not required to obtain audit samples for this test program.

HORIZON ENGINEERING 16-5702
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 — 29, 2016

5. SOURCE DESCRIPTION AND OPERATION
5.1 Process and Control Device Description and Operation:
Single natural gas fired colored art glass manufacturing tank furnace with
an approximate operating capacity of 1,550 pound per batch; installed pre-

2007.

- Unspecified manufacturer baghouse filtration unit consisting of 14 fiiter
bags and a design inlet gas flow rate of 1,000 acfm.

5.2 Test Ports:

5.2.1 Test Duct Characteristics:

Source: Baghouse, BH-1, Inlet Source: Baghouse, BH-1, Outlet
Construction: Steel Construction: Steel

Shape: Circular Shape: Circular

Size: 12 inches inside diameter Size: 12.375 (E), 12.25 (W) inches inside
Orientation: Horizontal diameter '
Flow straighteners: None Orientation: Vertical

Extension: None Flow straighteners: None

Cyclonic Flow: None expected Extension: None

Meets EPA Method 1 Criteria: Yes Cyclonic Flow: None expected
Meets EPA Method 1 Criteria: Yes

5.3 Operating Parameters: See Production/Process Data section of
Appendix.

5.4 Process Startups/Shutdowns or Other Operational Changes
During Tests: Process was continuous during testing.

HORIZON ENGINEERING 16-5702
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 — 29, 2016

6. SAMPLING AND ANALYTICAL PROCEDURES
6.1 Sampling Procedures:

6.1.1 Sampling and Analytical Methods: Testing was in accordance with
procedures and methods listed in the Source Test Plan dated March 24 &
April 8 & 25, 2016 (see Correspondence Section in the Appendix),
including the following: EPA methods in Title 40 Code of Federal
Regulations Part 60 (40 CFR 60), Appendix A, from the Electronic Code of
Federal Regulations (www.ecfr.gov), January, 2014; Oregon Department
of Environmental Quality (ODEQ) methods in Source Sampling Manual
Volume 1, April, 2015. '

Baghouse, BH-1 — Inlet & Qutlet

Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ isokinetic
traverses)

COz2 and Oz: Assume ambient molecular weight 28.96

Moisture: EPA Method 4 (incorporated w/ isokinetic or sampling
methods)

Total Cr & Cr's: SW-846 Method 0061 (isokinetic recirculatory
impinger train technique with Cr*® analysis by IC with
Post-Column Derivatization-Visible Absorption and
Total Cr analysis by ICP-MS)

6.1.2 Sampling Notes: One run for Outlet testing was performed
simultaneously during Inlet testing of Run 3 for Total Cr and Cr*®.

6.1.3 Laboratory Analysis:

Analyte Laboratory
Total Chromium & Chester LabNet, Tigard, OR
Hexavalent Chromium

HORIZON ENGINEERING 16-5702
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 — 29, 2016

6.2 MAQS Test Equipment:

6.2.1 Manual Methods:

Equipment Name Identification
Isokinetic Meter Boxes CAE Express, Horizon No. 2 & No. 29
Probe Liner Tefion

Pitots and Thermocouples 2-1, 2-2, 1- 20, 1-35, JF, MV, PT, JH, BS,
JM, JL, BC, CH, PLB, SH
Barometer Calibrated Barometer

7. DISCUSSION

The operation of Baghouse BH1 on Glass Furnace T7 was a pilot configuration.
The purpose of this testing was to evaluate emissions and potentially determine
a maximum allowable chromium IIl usage rate based on potential chromium V|
emissions pursuant to temporary rules provided in OAR 340-244-9040.
However, the hexavalent chromium emissions data received and a subsequent
evaluation of the operating parameters during the test indicate the emissions
data is likely biased high and is not representative of past or future operating
conditions.

The data shows significant variation of potential chromium emissions across the
three test runs indicating inconclusive results. In addition, chromium VI was
detected in some of the samples at concentrations above the total chromium
results indicating potential interference.

Further, the pilot configuration of the baghouse included the introduction of
ambient air (containing approximately 21% oxygen) into the furnace exhaust
stream to lower exhaust gas temperatures. This was done to protect the Tefion
probes required by Method 0061 and to protect the filter media provided in the
baghouse. Because the processing of chromium containing raw materials was
not allowed prior to the source test, “normal” operating conditions had not been
established and testing proceeded to collect pilot level emission data.

HORIZON ENGINEERING 16-5702
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Bullseye Glass Company, Portland, Oregon, Baghouse BH-1 (Inlet & Outlet),
Chrome, April 26 — 29, 2016

Introducing ambient air into the furnace exhaust likely increased the detected
levels of chromium VI during the test due to the presence of oxygen in an
exhaust stream reaching temperatures at or above 750 °F. The furnace exhaust
configuration combined with the ambient air cooling methods used during the
source test is not representative of past or future source operation planned at the
facility. The normal operating process is to maintain a reducing rather than
oxidizing environment. Nonetheless, the chromium emission rates measured
during testing likely represent the upper bound of potential hexavalent chromjum
emissions and a conservative chromium Il usage rate could be established
based on the data provided in this report.

HORIZON ENGINEERING 16-5702
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Abbreviations and Acrenyms Used in the Report

AAC Atmospheric Analysis & Consulting, Inc.
ACDP Air Contaminant Discharge Permit

ADEC Alaska Department of Environmental Conservation
ADL Above Detection Limit

BAAQMD Bay Area Air Quality Management District
BACT Best Achievable Control Technology
BCAA Benton Clean Air Agency

BDL Below Detection Limit

BHP Boiter Horsepower

BIF Boiler and Industriat Furnace

BLS Biack Liquor Solids

C Carbon

C3Hg Propane

CAS Columbia Analytical Laboratory

CEM Continuous Emissions Monitor

CEMS Continuous Emissions Monitoring System
CERMS Gontineous Emissions Rate Monitoring System
CET Calibration Error Test

CFR Code of Federal Regulations

CGA Cylinder Gas Audit

CHO Formaldehyde

CH, Methane

Cly Chiorine

Cl0, Chlorine Dioxide

CNCG Concentrated Non-Condensable (Gas

(oe] Catalytic Oxidizer

Co, Carbon Dioxide

COC Chain of Custody

CT™M Conditional Test Method

CcTO Catalytic Thermal Oxidizer

DE Destruction Efficiency

Dioxins Polychlorinated Dibenzo-p-dioxins (PCDD's}
DLL Detection Level Limited

DNCG Dijute Non-Condensable Gas

dscf Dry Standard Cubic Feet

EIT Engineer in Training

EPA . Environmentat Protection Agency

ESP Electrostatic Precipitator

EU Emission Unit

FID Flame lonization Detector

Furans Polychlorinated Dibenzofurans (PCDF's)
GC Gas Chromatography

gr/dscf Grains Per Dry Standard Cubic Feet

H,S Hydrogen Sulfide

HAP Hazardous Air Pollutant

HCI Hydrogen Chioride

HHYV Higher Heating Value

HRSG Heat Recovery Steam Generator

IDEQ idaho Department of Environmental Quality
Ib/hr Pounds Per Hour

LHY Lower Heating Value

LRAPA Lane Regionak Air Protection Agency
MACT Maximum Achievable Control Technology
MDI Methylene Diphyenyl Diisocyanate

MDL Method Detection Limit

MEK Methyi Ethyl Ketone

MeCH Methanol

MMBtu Million British Thermal Units

MRL Method Reporting Limit

M3 Mass Spectrometry

MSF ‘ Thousand Square Feet

NCASI Nationral Council for Air and Steam Improvement
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Abbreviations and Acronyms Used in the Report

NCG Non-condensable Gases

NCUAQMD North Coast Unified Alr Quality Management District
NDIR Non-dispersive Infrated

NESHAP National Emissions Standards for Hazardous Air Poliutants
NIOSH National Institute for Occupational Safety and Health
NIST National Institute of Standards and Technology
NMC Non-Methane Cufter

NMOC Non-Methane Organic Compounds

NMVOC Non-Methane Volatile Organic Compounds
NWCAA Northwest Clean Air Agency

NO, . Nitrogen Oxides

NPD Nitrogen Phosphorus Detector

0, Oxygen

ODEQ Oregon Depariment of Envircnmental Quality
ORCAA Olympic Region Clean Air Agency

PAHs Polycyclic Aromatic Hydrocarbons

PCWP Piywood and Composite Wood Products

PE Professional Engineer

PM Particulate Matter

ppbv Parts Per Billion by Volume

ppmv Parts Per Million by Volume

PS Performance Specification

PSCAA Pugeat Sound Clean Air Agency

PSEL Plant Site Emission Limits

psi pounds per square inch

PTE Permanent Total Enclosure

PST Performance Specification Test

PTM Performance Test Method

QA/QC Quality Assurance and Quality Conirol

QSTE Qualified Source Testing Individual

RA Relative Accuracy

RAA Relative Accuracy Audit

RACT Reasonably Available Control Technology
RATA Retative Accuracy Test Audit

RCTO Rotary Concentrator Thermal Oxidizer

RM Reference Method

RTO Regenerative Thermal Oxidizer

8CD Sulfur Chemiluminescent Detector

SCR Selective Catalytic Reduction System

S0, Sulfur Dioxide

S0G Stripper Off-Gas

SRCAA Spokane Regional Clean Air Agency
SWCAA Southwest Clean Air Agency

TAP Toxic Air Pollutant

TCA Thermai Conductivity Analyzer

TCD Thermal Conductivity Detector

TGNENMOC Total Gaseous Non-Ethane Non-Methane Organic Compounds
TGNMOC Total Gaseous Non-Methane Orgahic Compounds
TGOC Total Gaseous Organic Compounds

THC Total Hydrocarbon

TIC Tentatively Identified Compound

TO Thermal Oxidizer

TO Toxic Organic {as in EPA Method TO-15)
TON ton=2000 pounds

TPH Tons Per Hour

TRS Total Reduced Sulfuy

TTE Temporary Total Enclosure

VE Visible Emissions

vOocC Volatile Organic Compounds

WwC inches Water Column

WDOE Washington Department of Ecology
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NOMENCLATURE
Constants Value Units Definition Ref
Patd(1} 29,92128 inHg Standard Pressure CRC
Psid(2} 2116.22 Ibf/ 2 CRC
Tsid 527,67 °R Standard Tempetature CRC
R 1645,33 ftibf/ Ibmel °R |deal Gas Constant CRC
MW-atm 2896456422 lbm { Ibmole Atmospheric (20.948 %0,, 0.033% CO,, Batance Nz+Ar)
MW-C 12.0%1 Ibm { ibmole Carbon CRC
MW-CO 28.0104 Ibm / ibmole Carbon Monoxide CRC
MW-CO, 44,0083 |bm / tbmole Carbon Dioxide CRC
MW-H,O 18,01534 1bm / ibmole Water CRC
MW-NO, 46.0055 Ibm / Ibmole Nitzagen Dioxide CRC
MW-0, 31.9988 tbm / ibmole Oxygen CRC
MW-80, 64.0628 ibm / lbmole Sulfur Dioxide CRC
MW-N,+Ar 28.15446807 Ibm / Ibmole {Balance with 98.82% N & 1.18% Ar) Emission balance
C1 385.3241207 fr*/ ibmot {deal Gas Constant @ Standard Conditions
2 816.5455228 inHg in% °R fi* 1sckentics units correction constant
Kp 51294 fl/ min [ {inHg lom/mote }/ ("R inH,0 )i Pitot fube conslant Ref2.5.1
Symbol Units Definition Calculating Equation or Source of Data EPA
As " Area, Siack
An n? Area, Nozzle
Bws % Moisture, % Stack gas [ 100 Vw(std} / | Vw{std}+Vm(sid) ]] Eq. 5-3
ol ppmv-C Carban {General Reporling Basis for Organics}
Gl A*brol Gas Constant @ Standard Conditions [ R Tstd / Pstd{2}]
C2 inHg in®% °R fi? [ 14,400 Pstd/ Tsid ]
Cd Ibm-GAS f MMdscf  Mass of gas per unit volume [Cgas MWgas /C1]
e} grfdscf Grafn Loading, Actual [ 15.432 mn / vm(std} 1,000 } Eq. 58
cg @ X%CO; gridscf Gialn Loading Comected to X% Carbon Djoxide [X%!CON5% ]
cf @ X%0; gtfdscf Grain Loading Cormrected to X% Oxygen [ (20.946-X) / {20.948-03) ]
Cagas ppmv, % Gas Conceniration, (Commected)
Cgas @ X%CO, ppmv Gas Conceniration Correction to X% Carboh Dioxide [ X%/ CO% 1
Cgas @ X%0, ppmy Gas Concentration Correction to X% Oxygen [ (20.846-%%) 1 {20.946-0,%) |
Cgas ppmv Mgas {Ibm/hr) * 1,000,0004385.3211/60*Qsd"mw
CO ppmv Carban Monoxide '
GCo fl Culer Circumference of Circular Stack
Ci it inner Circumference of Circular Stack
CO, % Carbon Dioxide
Cp Pitot ube coefficient
Gt Ibmr Parliculate Mass Emissions [ 60 cg Qsd/ 7,000 ]
di in ;0 Pressure differential across orilice
n in Diameter, Nozzie
dphls Average square root of velacify pressure
Ds in Diameter, Stack
3 Ib / MMBiu Pollutant Emission Rate Cgas Fd MWgas ( 20.946 / { 20.946-0, ) ) /(1,000,000 C1}
Fd dscef / MMBtu F Factor for Various Fueis Table 19-%
i % Percent lsokinetic [ C2 Te{abs) Vmi(std) / {vs Ps mfg An &) ] Eq. 5-8"
Md Ibm / ibmola Molecular weight, Dry Stack Gas 1 (1-%02-%CO){MWn2+an+(% 0y MW-0,1(%C0; MW-CO,}]  Eq. 3-1"
mfg Mele fraction of dry sfack gas {1-BwsH00]
Mgas Ibm/r Gaseous Mass Emisisons { 60 Cgas(ppmv) MW Pstd{2) Qsd /1,000,000 R Tstd ]
mn mg Parliculale lab sample waight
Ms Ibm £ ibmale Molecular weight, Wet Slack [ Md mfg +MW-H,0 (1-mfg) ] Eq.2-5
MW Ibm / ibmole Molecular Weight
NG, ppmv-NO, Nitrogen Dioxide { General Reparting Basis for NOx}
NOx ppmv-NO, Nitrogen Oxides (Reperied as NO,)
Qs % Oxygen
OFC % Opacity
Pbar in Hg Pressure, Baromelric
Pg in B0 Pressure, Static Stack
Po inHg Pressure, Absolute across Orilice { Pbar + dH / 13.59511
Ps in Hg Pressure, Absolute Siack { Pbar + Pg /13.695% ] Eg. 2-6*
Qa acfimin Volumetric Flowrate, Actual {Asvs/144]
Qsd dscffmin Volumetric Flowrate, Dry Standard { Qa Tsid mfg Ps i/ [ Pstd(1) Ts{abs)1 Fq2-10*
Ri MMBiwhr 1,000,000 Mgas {20.946-0;)]1/{Cd Fd 20.948]
50, ppmv-50; Sulfur Dioxide
t in Wall thickness of a stack or duct
TGOG ppmv-C Tolal Gaseous Organic Conceniration {Reporled as C}
Tm °F Tempezature, Dry gas meter
Tm{abs) °R Temperature, Absolute Dry Meter { Tm + 459.67 ]
Ts °F Temperature, Stack gas
Ts(abs} R Temperature, Absolute Stack gas { Ts + 469,87 ]
Vic ml Volume of condensed water
Vin def Volume, Gas sample
Vmistd) dscf Volume, Dry standard gas sample YV Tstd Po I/ [ Psid({) Tm(abs}] Eq. 5-1
VS fpm Velocity, Stack gas Kp Cp dp*¥% [ Ts(abs) / (Ps Ms)]* 4 Eq. 2-9*
Vw(std) scf Volume, Waler Vapor 0.04707 Vic Eq. 5-2
Y Dry gas meter calibration factor Fig. 5.6
a min Time, Tolal sample

* Based on equation.
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Total Chromium and Hexavalent Chromium Emissions

Client BULLSEYE GLASS 26-Apr-16 Date

Source GLASS FURNACE T7 -INLET JTEJ1,IL,BC,BS PB,CH Operator

Locaticn PORTLAND OR

0061 MEW Analyist/QA

Definitions Symbaol Units Run | Run 2 Run 3 Average

Date, Starting 4£26/16 472116 4/28/16

Time, Starting 17:30 17:30 17:00

Time, Ending 9:30 9:30 9:00

Dato, Ending 427/16 4/28/16 4/29/16

Volume, Gas sample Vm def 209,580 151.465 148.999 170.01

Temperature, Dry gas mcter Tm °F 88.11 83.68 50.09 87.29

Temperature, Stack gas Ts °F 167.44 i63.16 181.00 170.53

Temperature, Stack Dry Bulb Tdb °F 229 na na

Temperature, Stack Wel Bulb Twb °F 114 na na

Pressure differential across orifice dH nH20 0.303 0,123 0.122 0.18

Average square root velocity pressure dp"¥ in H20™M% 0.181 0.166 0.162

Diameter, Nozzle Dn in 0.3103 0.2583 0.2583

Pitot tube coefficient Cp 0.8364 0.8248 0.8364

Dry gas meter calibration factor Y 0.99949 0.99949 0.99949

Pressure, Barometric Pbar in Hg 29.90 30.10 30.10

Pressure, Static Stack Pg inH20 -0.3 -0.3 -0.3

Time, Total sample (6] min 760 890 880 843

Stack Area As in? 113.1 113.1 1131

Nozzle Area An in? 0.0756 0.0524 0,0524

Volume of condensed water Vie ml 34.7 5.0 99.8 69.8

Oxygen % 02 2095 20,95 20.95 20.95

Carbon Dioxide % CO2 0.03 0.03 0.03 0.03

Molecular weight, Dry Stack Md lbin / Ibmole 28.96 28,96 28.96 28.96

Pressure, Absolute Stack Ps in Hg 29.88 30.08 30.08 30.01

Pressure, avp arcoss orifice Po inHg 29,92 30.11 0.1t 30.05

Volume, Dry standard gas sample Vm(std)  dscf 20179 147.94 143.84 164.52

Volurne, Water Vapor Vav{std) sel 1.63 3.53 470 3.29

Moisture, % Stack {EPA 4) Bws(1) Y% 0.80 233 3.16 2.10

-IMoisture, % Stack (Psychrometry-Saf) Bws(2) Y 3848 34.58 5197 41.68

Moisture, % Stack  (Theoretical) Bws(3) Y% na na na

Moisture, % Stack  {Psychromeiry) Bws(4) % 5.83 Ba na

Moisture, % Stack  ODEQS Bws(5) % 2.58 3.3% 429 342

Mole Fraction dry Gas mfg 97.42% 96.61% 95.71% 96.58%

Molecular weight, Wet Stack Ms ibm: / Ibnole 28.68 28,59 28.50 28.59

Vetocity, Stack gas VS fpin 665 599 600 621

Volumetric Flowratc, Actual Qa acf/min 522 470 471 488

Volumetric Fiowrate, Dry Standard Qsd dsef/min 428 387 373 396

Percent Isokinetic I % 92.9 927 94.5 933

Chrome Addition Rate [b/batch 8.1 8.1 8.1 8.1
ton/hr 0.000253 0000253  0.000253 0.000253

(Hass Production Rate fb/batch 1,111.81 1,111.81 1,111.81 1111,81
tonvhr 0.0347 0.0347 0.0347 0.0347
Chrome 6+

Sample weight-Total mn ng L7769 1,036 0.430 1.078

Grain Loading, Actual cg g / dscf 0.000£35 0.000108  0.000046 0.000097
ppbv 143.3 114.4 488 102.2
mg / dscm 0.31 0.25 0.11 0.22
ng / dscin 309,654 247,332 105,545 220,844

Mass Emissions Ct lbm / hr 0.00050 0.00036 0.00015 0.00033
gm/hr 0.225 0.163 0.067 0.15¢1

Production Basis lbin / ton-glass 0,014 0,010 0.004 0.010
lbm / ton-Cr 1.96 1.42 0.58 1.32

TOTAL CHROME

Sample weight-Total mn mg 1.808 0.979 0,440 1.076

Grain Loading, Actual cg gr / dscf 0.000138  0.000102  0.000047 0.000096
ppbv 146.4 1082 50.0 1015
mg / dscm 0.32 0.23 0.11 0.22
ng/ dscm 316,457 233,776 107,978 219,404

Mass Emissions Ct lbm { hr 0.00051 0.00034 0.00015 0.00033
gm /hr 0.230 0.154 0.068 0.151

Production Basis lbm / ton-glass 0.015 0.010 0.004 0.010
lbm / ton-Cr 2.00 134 0.60 1,31
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Total Chromium and Hexavalent Chromium Emissions (Measured)

Client BULLSEYE April 28, 2016 Date
Source GLASS FURNACE T7 -QUTLET JIEJH,JL,BC,BS,PB,CH Operator
Location PORTLAND OR
0061 MEW Analyist/QA
Definitions Symbol Uinits Run 3
Date, Starting 4728/16
Time, Starting 17:00
Time, Ending 9:.00
Date, Ending 4/29/16
Volume, Gas sample Vm def 123.834
Temperature, Dry gas meter Tm °F 64.49
Temperature, Stack gas Ts °F 140.03
Temperature, Stack Dry Bulb Tdb °F na
Temperature, Stack Wet Bulb Twb °F na
Pressure differential across orifice dH in H2( 0.065
Average square root velocity pressure dp~la in H20" 0.198
Diamcter, Nozzle Dn in 0.2097
Pitot tube cocflicient Cp 0.8248
Bry gas meter calibration factor Y 0.98764
Pressure, Barometric Pbar inHg 30.10
Pressure, Static Stack Pg in H2O 0.1
Time, Total sample %] min 910
Stack Area As in* 119.1
Nozzle Arca An in? 0.0345
Voiume of condensed waier Vle ml 33.6
Oxygen % 02 20,74
Carbon Dioxide % CO2 1.0t
Molecular weight, Dry Stack Md b / Ibmole 29,11
Pressure, Absolate Stack Ps in Hg 30.11
Pressure, avg arcoss orifice Po in Hg 30.10
Volume, Dry standard gas sample Vm(std) dscf 123.88
Volume, Watcr Vapor Vw(std} scf 1.58
Moisture, % Stack {EPA 4) Bws(1} Y% 1.26
Moisture, % Stack {Psychrometry-Sat) Bws(2) % 19.55
Moisture, % Stack  (Thcoeretical) Bws(3) % na
Moisture, % Stack  (Psychromelry) Bws(4) Ya na
Moisture, % Stack  (Predicted) Bws(5) % 3.00
Mole Fraction dry Gas mfg 96.94%
Molecular weight, Wet Stack Ms Ibm / tbmole 28.77
Velocity, Stack gas V5 fpm 697.7
Volumetric Flowrate, Actual Qa acf/inin 5769
Volumetric Flowrate, Dry Standard Qsd dscf/min 495.1
Percent Esokinetic 1 % 94.8
Chrome 6+
Sample weight-Total i mg 0.0988
Grain Loading, Actual cg gr/ dscf 0.000012
ppbv 13.0
ppmyv 0.013
mg/ dscm 0.028
ng/ dscm 28,166
Mass Emissions Ct {bm / hr 0.000052
gm/ 0.024
Production Basis lbm / ton-glass 0.0015
ibm / ton-Cr 0.206
TOTAL CHROML
Sample weight-Total mn mg 0.10220
Grain Loading, Actual cg gt/ dscf 0.000013
ppby 13.5
ppmy 0.013
mg / dsem 0.029
ng/ dscm 29,135
Mass Emissions Ct Ibm / he 0.000054
gm/ hr 0.025
Production Basis Ibmy / ton-glass 0.0016
Ibm / ton-Cr 0.213
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Total Chromium and Hexavalent Chromium Emissions (Estimated Based on PM Removal)

Client BULLSEYE April 28, 2016 Datc
Source GLASS FURNACE T7 -OUTLET JTEJH,JL,BC.BS,PB,CH Operator
Location PORTLAND OR
(061 MEW Analyist/QA
Definitions Symbol Units Run 1 Run 2 Run 3 Average
Chrome Addition Rate Ib/batch 8.1 8.1 8.1 8.1
ton/hr 0.000253 0.000253 0.000253 0.000253
Glass Production Rate Ib/batch 1,111.81 1,111.81 1,111,818 1111.81
ton/hir 0.0347 0.0347 0.0347 0.0347
PM removal efficiency 99.29% 99.56% 99.57% 98 .47%)
Chrome 6+
ng / dscm 2,195 1,098 456 1,250
mg/dscm 0.002195 0.001095 0.000456 0.001250
Mass Emissions Ct lbny / hr 0.0000035 0.0000016 0.0000006 0.0000019
gm/ hr 0.002 0.0007 0.0003 0.000%
Production Basis ibm / ton-glass 0.00010 0.00005 0.00002 0.00006
b / ton-Cr 0,014 (.006 0.003 0.008
TOTAL CHROME
ng/dsem 2,243 1,038 466 1,249
mg/dsem 0.002243 0.001038 0.000466 0.001249,
Mass Emissions Ct Ibm / hr 0.0000036 0.0000015 0.0000007 0.0000019
gm/ hr 0.002 0.0007 0.0003 0.0009

Production Basis

Ibm / ton-glass
Ibm / ton-Cr

0.00010 0.00004 0.00002 0.00006

0.0142 0.0059 0.0026

0.0076
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Sample Calculations — Basic Method 1-5 Flow, Isokinetics, Concentration, Rate

Clientrm%aa_ém?%‘/ Date #/26-4/(23/20l6

Source Gfass Frrmaee. T 1-Infet Project# & 702. Run# 2.
Molecular Weights (Ib/ Ibmdl):

| COz=44.0 [ 0:=32.0 | Nz+Ar=28.0 | H20=18.0 | atm=28.96 !
Constants:

[ Pstd(1)=29.92129 in Hg | Tstd=5627.67 °R | Kp=5129.4 | C2=816.5455inHg in?/°R ft2 |

Pressure, Absolute Stack (Ps):

P .
. (D in H2O
Ps,inHg =P -8t _ 20,00 jnHp + 3
Barometric 134 13.6

= 30.! VA inHg

Volume, Dry Standard Gas Sample (Vm[std]): Tm = 83.b8 °F +-459.7 = 54/3.%3 °R

Orifice Press = Pb 20,10 _inHg + %Hw =_30.41 inHg

Vin(std) fi* = Y x MeterVol x Tstd x Orifice Pr es(Po)
Pstd()x ITm°R

O % 51465 fi* x5280 Rx(Po 3o\ inHg) .
= ' = 04 d
29.92inHg x SHZ.62°R | _M8.04 dsef

Moisture, % Stack Gas (bws): V, , =0.04706x Cond.H20,ml = 0.04706x 75.0 mi =3.53 sc¢f

bws =100x Vs = 3.5 s¢f = 2.33% 9
sztd + Vmstd 3'5?1 § Qf+ _LLE&_DL!_dgcf
bws 2.2% % .
Mole Fraction G fg): 1- =1-&====" = 0.97%7
ole Fraction Gas {mfg) 100 100 £

Molecular Weight, Dry, Stack (Md): Ambient Conditions, Md = 28.96 [b/lb mol

Molecular Weight, Wet, Stack (Ms):

Ms-- :(Mdxmfg)+(MothHZOx(1~mfg))=(25. % -« (Wf?é?j+(18.0x(1~ 0.97%7))
lbmol Ibmol
- 2970 _®

lbmol
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Sample Calculations — Basic Method 1-5 Flow, Isckinetics, Concentration, Rate

Client; (%utkse,}ze, Glass (ompeny Date Y/26-4/29/20/f

Stack gas (vs): Ts = 163,](9 °F +4597= (2286 °R

feet Ts°R
~VS-——K x Cpx dp.finll,O x
min prEpRap Psx Ms
=5129.4ft/min..x L&A X HAb6  dp /inH,0 % 62286°R B %i
S0.08 inHgx 28,70 i
lbmol
Flow Rate, Actual (Qa);
2 ,
04 actualC’ubcheet _ AreaStacicx Vs _ L2y in®x 34T min _ 49 acfn

min 144 144

Flow Rate, Dry Standard (Qsd):
dryStdFe _ QaxTstdxmfgxPs _ Y&  acfimx528°Rx 09767 x A00B inHg

d

o min Pstd()x Ts°R 29.92inHg x (512.86°R
ds

- 30 J
min

Percent Isokinetic (I):

1% C, xT5°Rx Vm(std)

vsx Psxmfgx Anx 8

816.5455inHg -in> /°R- fi* x _©22.8% °Rx__ |40.04 dscf

_5q1 fomx 2008 inHgx 0161 x_0,0524 in® x B0 min
=_ 92.05 %

Grain Loading, actual {cg): .
gr 15432gr 8 1g y mgSample 15.432gr 1g L0977 mg

& dscf - g 1000mg  Vm{std) B g lOOOmg {4B.0Y dscf
&r

=t 2

0 OQO‘O dscf
Mass Emissions {Ct):

60x% & 290 ds¢f / min

Cz.‘&— 60xcgxQsd / . DOO03 n

hr 7000grains/ b 7000g1 /b - hr
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Sample Calculations, Chromium Concentration

Client: /E)uiléa;/e, Glass vangqnv Source 6@33 Forrace, 77 - Outfes-
Date 728-9/29/20(6 Project # 5702 " Run # 3 Page —

CHROMIUM CONCENTRATION. mg/dscm

Measured Results, gridscf (), peoos3

b « 453,592mg « 35.315cubicft
000gr b cubicMeter

Equation: CR,mg/dscm = Cr,gr/ dscf x 7

b 45 5.315¢cubi
__0,0000l3_Cr.grldsef %  453,502mg  35.315cubicf?
Calculation: 7000gr 7 cubicMater

= 0030  Cr,mgl/dscm

Olacomive Concerdoraiionr. If'\g édff’s’w\
Mersured Resvltd, g /dsemn L 0.030
e © lJOCJO)CD:Ki‘aHj

o | fleliep c:.:c.:)(:)'nj 2, gi?fCr“?:iﬂf’ g /d 5

| ':”1-"&!3

= 30,000 ng/dym

28
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Client: ?)v\BLV& G!q.ss Cbmorm\f Source ('1{0‘{5‘: Fovnace T - I et
Dateﬂzfa“‘]/z?/ga &Project # S 702, 702" Run # S5 3

Chromium Emissions Production Based: Ib/ton Chromium production:

Measured Cr Results, Ib/hr_0.00o\S Totel Cy

Chromium Production, Ib/batch 8.}

- IhCr IbCr batch 16hrs
Equation: = ® ®
tonChromium hr IbChromivm batch
Calculation:
( Ooools ler] % baich ® L6Ars x(2000/bCr [ 1tonChromium) = “Mm o135 IbCr
hr #.1  bChromiwm day tonChromivum
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Client: Bukkewe (alass Lomppany Source _(3fass Farnace 11— outlet

Date {284/ 2 352@ Project # 570? Run# 3

Chromium Emissions Production Based: Ib/ton Chromium production:

Measured Cr Results, ib/br__p.pooo 5% Mex. chigune

Chromium Production, Ib/batch __£.|

Equation: bCr lerJ y ( batch J" 16hrs
) _ tonChromium hr IbChromium batch
Calculation:
(—*L"O' amﬁZleer batch x 16Ars x(2000/bCr ! ltonChromium) = "—’5‘0 205 IbCr
hr &.  [bChromium day tonChromium
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Client: Phutis seve Chlass Cewe ngw source _ (less Frnace TT1-0uted-
Date [[zgg@qf&:m Project # SIO'L Run# 3

Chromium Emissions Production Based: Ib/ton glass production:

Measured Cr Results, Ib/hr 0.coecs! Totel clwore.

Glass Production, Ib/batch ___{1/[.8|

. bCr - (IbCr [ batch 16krs
Equation: - = X X
tonGlass iy IbGlass batch
Calculation:
[u,m lbc")x bateh [ 16775 | 200016 Glass [1tonGlass) = -2- 221 1PCr
hr ({1].8] lbGlass day tonGlass
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Client: Botlcove €ilass Company  Source ;;’ lass Egmgcg_ 1~ Tnled

Date"f/&é—%&?ﬁfﬁ:éfé Project# & ‘?c:‘a / Run# 2

Chromium Emissions Production Based: Ib/ton glass production:

Measured Cr Results, Ib/hr_g. 00036 Hey. chwore

Glass Production, Ibfbatch __ I, 1{}. i

. IbCr IbCr batch 16krs
Equation: = X X
tonGlass hr IbGlass batch

Calculation;

(Qm i Cr) X [ batch j X (16hrs ]x(ZOOOlelaSS /TtonGlass) =

hr day

LlLel 1bGlass

200y _1bCr

tonGlass

32
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Client: Dullsene, Glans ComQoe Source Glass formce. T1-Outlex-

i
Date  —~ Project#@ol_! Run# |

Chromium Emissions Production Based: ib/fton Chromium production:

Calculated Cr Results, Ib/hr__{), 00no03h f;Jrc-\{ (hrorne

Chromium Production, Ib/batch 8.

tonChromium  \ hr Chromium batch

o IbCr IbCr batch 16hrs
Equation: = X 7 X

Calculation:

(@Mﬁ;lb&‘ J " batch x L6hrs x(2000IbCr / 1tonChromium) = w]—
. hr &, IbChromium day tonChromium

Ron\ Clav :
YoM CanCervaXiony o Yoy fdae ng
C”[EJC@-L\ £ .]:wﬁmé) E)/ -

Caleviated Resulrg ma Jdsenn @ 0,0@.2ZH3M9/C]5¢M _

| my T 0000t ng 7 1)0o9e0an ) X 0.000243 /50 i

AR s e g

. \ V\'\j
= Z{, 242w 4 Sk genn

Calcedtat Wy o O oui\er ewmiShion (ote loaged OV TP pepaeual <L—¥>F£¢ie.~.r~.a;}g

TM Destruction EFficiency = Cneame (Whlootier) =Chome (A Brier) x (\-Peos)
C (Totkl Chome) Ron £ 5 PM vemee) effizien % CPAL e ) ~{E, oo te )

’ L?M inlet O%\ r»

= (200 Y - 0,00213'M,,.

C-Y‘ OU-‘Y‘\Q"L\_ Qy);‘,isg'-‘fa\"\ e CC\Q?_— “Z):if:s{)_(\_} O <—m-«vﬂ*——ﬁ=~m=“:"='ff*?:'="ig‘;'“*" s 1 O,, er Z‘q
(_)' ;f} :ﬂ ,fgj v O ﬂqlﬂ%

9\4 Vel efficien C)/

(e 0ot () =Onome Intese (% ?) % (1-DE)
0.00000% B[\ 200005\ T, % (10 SN9)  HORIZON ENGINEERING 16-5702
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Client: Bollseve &5 lopinan 1% Source (s forvace T 1~ Dot-led
Date Project # 5752, Run#_ 2.

Chromium Emissions Production Based: Ib/ton Chromium production:

Calculated Cr Results, Ib/hr 0.0000016 Hew, Chime.

Chromium Production, Ib/batch &4

I I6Cr IbCr batch 16hrs
Equation: = P X
tonChromium hr IbChromium batch
Calculation:
Q—L—‘:.m:élbcr X baich X 16frs x(2000/6Cr / ltonChromium)=M
hr B, IbChromium day tonChromium
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Client; \?DUHSQ;I?. Clast (@w{}m{ Source _Gifass Furngre 17~ Ovtles
Date _Project# 5702 Run#t_J

Chromium Emissions Production Based: Ib/ton glass production:

Calculated Cr Results, Ib/hr 8, 0o0ccn] Toded Chwome

Glass Production, Ib/batch [’_HLﬁ‘f

. bCy IbCr [batch [16hrs]
Equation: = X X
~ tonGlass hr bGlass batch
Calculation: _
(‘L«——H"m‘:’ lbc"]x batch <[ 10878 200006Gass /tonGlass) - 220RZDCr
hr LULA) IbGlass day tonGlass
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i

Client: Bollseve &Hlass Lowe pan Source _(Alass foviace. T 1~ putie
Date Project# 5702. . Runi |

Chromium Emissions Production Based: [bfton glass production:

Calculated Cr Results, Ib/hr 0600035 ey (fyame.

Glass Production, Ib/batch iilH ,ﬁg

. 16Cr IbCr batch 16Ars
Equation: = X %
tonGlass hir IbGlass batch

Calculation:

000053 Ib ' 2o -
[ﬂ ;{f&ﬂulﬁ lerjx batch X L6hrs x(2000/6Glass / 1tonGlass) =m~5—‘$@+—;—£b—q}—
hr MH.B[ {bGlass day ' tonGlass
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Field Pata Sheet

13585 NE Whitaker Way
Portland, OR 97230

OE A OF 4

é&h%(&%‘ i _ )
o .. Phone {(503) 255-5030
m ((?.L’p\\.l ;l; l%-(;gf?uE Fax (503) 255-0505 Glass Nozzle Measurements :
Dntc“{/?,&l/ N:Q 1 f} oD \ ,5
Test Method 'ODC:, i 2 . 00 ; % 10

Coneurrent Testing C)‘]}f,& é

3

Run# |

a7
Gt Gl s2ye. Gbrss
Facility Location; \7‘6{5\,\@’ o,
Source! EH’V\C\CQ/ T-—? ]
Sample anntion:”}[c_‘j\' &35:— 6&«5\\,{_“){,{5:&

Probe 2~ [B/9)Cp ﬁ; (M Heat Set — °F
Posi-Test Pitot In‘s/pectiun _{NC=no change, D=damaged}
Pitot LI Rnte Pre: i O@G Post— @ =
in H20@in H20 Lo Oal, —a@<

Operator &\m l/ Support Joe H .

ALT-011

Temperature, Ambient (Ta) ﬁ '30{7

. $(d TC (ID/°F) /B2

Nozzle MILBOW:" w  Tmp Outlet § =35

Filter = Heat Sct — °F

Moistuve s [()‘#D Tdb «— Twh =

stack TC (DR L2 /83

Meter Bos 7._dH@ [(RDC ]S Y 84947

Press., Static (Psta)™ , 30 Press, Bar @b) 29,90 Continuity Cheek{ or | Meter Pretest: s OO chm | S inHg

\15013¢ 3 . 109 S G G il i
e | 1o 265 .29 |.029| 69| 0 Wzl (171821821«
U 2o —_— 15 Lasal 99 [ [\ le7]82{8\|H
MEE THH.C) | 080 | G467 W\ |/ 161861 &L
.9 | «o. 1) 1% 1,032 ,26% .27 138 5160 (90 (8243
3 | 9o %00 67 | 050,419 | 421187 [ 1031871833
.7 co 2372 497 | 086G |,313] .37 el /] 1Gzaz|84|3
o | 70 [SA385 935 [, OlG [ 132 ], 1% [l [] |éz 9318512
. 5| Qo BT — 051,35 .38 2]\ [ lcH 1873
1, | 139C 95 |.os0 |35 .38 (25| \[ ) [e3[T983| %
0 3 Lot 99 86 |,01%] .67, J0 [2is] M/ 1¢ol96]8% 2
. 2 [0 197 00 | 025 ,180] ,18 [18Cl /[ 6726 |87 |2
HIRE 299 98 [,03%1,27% | 28 [MIl/ ) 163|357 |>
. ) 120 ok o1 1,18 [ 1271 14 (209 1/ 169712 |S
. LMo q09 % 1,033 L2145 | 25 |27\ || |56 2|z 3
s 0 15D Uiy 3 |, 106 781 1,78 (222 M\ s8Rz |5 -
« 4 \Go U17.96 |,075 5508 | 56 [»1} /1 | |59k [92]4
. 5 110 — |, 045 [,2350] 35 N2/ | ] &l hot [23]3
. ¢ 180 Gy 05 o4y [, 242 .24 1h7]| G399 [t |2
., 71190 UZG a3 |.0%0 | 298 | 25 55|\ |\ |5 [78]1> |3
. ® [200 429 0% |0V [ Jys | 45 [204] \| 1]&3 |96 |13 13
. 9 | 200 Us) 1) L0 | 139 LT |23 || /leH |35 9212
. o |20 4y 22 |02t | 62| 06 sl /11 165195192|3
0750 B5eaH%5 esl |L,029 |26 ,22 (NG Cl s3>
VL0 [2mdH 38 30 [,029 [,234 |, 23 65 kJ HEETIEEE
Notes: Y403 Rpows N, RQeswmed ok 1850
e o d o3t & LS & ek 215
0’6‘“ Py el NG \ ?

“2Hotle
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13585 NE Whitaker ¥ay

"|
(i) T\ Poriland, OR 57230
Phone (503) 255-5050

MONTROSE £ (503) 2550505

Glass Nozzle Measuremenis

PAGE & ok th

Client: Qui\seye Glassgg

Frellity Loeatlon: e ’\"*')7 (X
) Source: L. Gance T~

Sample Location: Tple

za::;{_t]]?,dc, ég, ; !‘3!‘%@ gl’x'ohe'?r"?— @/s).Cppag(‘H Heat St °F
Concurrent’resﬁng%};\?& % 3 —%_l— 15 '3)0 i:iﬁ?;l;::t1nspedwnm:Hi @(;Zcr?t;g:,@dm@na?‘
Run# in M20@in H20 Loal (aeb5
Operator 75, Ls Support 3se Y, ALT-011 Nozzle , Y03 Oyen —  Imp. Quffet §=3%
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Qperator BC, suppari 3P4 YR, RQ ALT-011 Nozzle , SI6E5 Oven === Imp. Outlef l"‘gg
Temporature, Ambient (Ta) STCDrE)_ 15 g Filter — Hent Sef ~—
Moisturer 2y, Tdb Twb Stack TC (0T THP é ~1 Meter Box 3 _dH@ |, 415 Y O. QC;C{LLQ
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13585 NE. Whitaker Way
Portland, OR 97230
Phone (503) 255-5050

@\

s Trax (503) 2550505

‘.‘7“- “ g
W ) Eg :2\':\’6 " GLB

@nzﬂe Mensurcmenfs

v 1135 &8 o wet L/l

Clientt: @u“ f%a Glasy
Facility Loeation: ?bfjr\o“}l oL,
’ Source: TWwnace 'T“‘T
Sample Location: T’MP;\'

Dﬂf@b‘/?%/’(ﬂ 1 ",‘5'80 7{2‘}}\5\4\ Probe L4~ (MC]J_BBQH Heat Set — °F
Test Mefhod DO(;;\ 2 @ }5%@ Post-Test Pitot Inspeciion {(NC=no c'r‘zange,D=damagcd)‘
Concurrent Testing OO0 5 3 1Vo9%/ ! Pitot Lk Rate PreHi O @15 Post —@ —
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13585 NE Whitaker Way
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Notes:

B:\Shared liles\Field\Dala SheetsiMethod S\Welhod 5_PPX-vi.pdf
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Hield Data Sheet

54

MONTR

13585 NE Whitaker Way
Pordland, OR 97230
Phone {503) 255-5050

N

AL QAL ey 5h\|l.ts Fax (503) 255-0505

] Client: C'DULBL,:[&_G‘ ,m%
Faeility Location: P-:rr&J(,N\A 1 e

Sonree: [rnee Y

Glass Nozzle Measurements

Sample Location:

O e~

Date [ /A9 /76 1 LA Probe —] (p/s)Cp , R4 HeatSet -~ o
Test Method £5 .0 A‘f 2 RV, Post-Test Phtot Tnspeetion {NC=no change, D=damaged)
Concurrent Testing 5 3 !2,09 Pitot Lk Rate Pre:Hi &% @ & Post & @6 |
Runf 3 in H2O@in HZO L@t O ab
Operator M Support P77} ALT-011 Nowde | 2096 Oven ~— Imp, Outlet j — 35
Temperafive, Amblent (Tn} ~— Std TC ID/°F) 2t 7 74 ?—"f ! a4 Filter — Heat St °F
Moisture % /. Tdb — Twb Stack TC (PR MY /373 Meter Box,,§ dH@ | 27 Y 0,954
Press,, Stafic (Pstat) I Press,, Bar (Ph) 3.} CouhnmlyCheck@ or } Meter Pretest; o 225 ofm S intg]
Cyelonic Flow Expected 702 If yes, avg. null angle. —  degrees LeukChect(_ Paost: [)f;\ efm C inHg
Traverse | Swupling ook Dry Gas Meler Velocity Hend | Orifics Beasstie | OcllicoPressare | STACK ] PROBE | OVEN | IMPINGER]| BETER | METER [ Pamp
o I B e I A R e e
@ = T e e e ]
— ) 1)
) 570 250 103 |,071].,05 Y27 ( [s2fez[ca] |
L wew 272 13 o3 [Lp49] po |04 | ) [52]oi[el] T
 |13ee 573 73 1,02 .p71|. 05 |12 S216p|C0]
T 574 49 1,03 | pgal.05 [123] | 52 162G/ ]
. e 57515491, 032 l.ogt | ps [1231 ] AR
C Mg 57 169 .oz 042 Los [13] 52162160 /
. 3o 577 472,03 [-097),05 |123] | 52 |6/ |l
L hawel  Isg9 .23 | 0% 1,9322] 03 125 ||| [56[d3[6>] 1
NIES 540 435102 loaegl 03 28] [ |59 [65 [64]
A [T 581,500, 02 | 43| 07 [/3s (1N P8 g7 6] /
A S == [.0a | o8] 07 M e leslet] s
w3 545 (m 03 |eda |05 123 /] [58 bl [C5]
s |liho sg4. 72002 [,88] oz [ax|] |1 [co (63 les]
. s 585 9071 .02 |, 328 pz (151 |] leolc7ie [/
s IS DU oot ox | 328 03 |wil) | 160 167/ |
« gt | 100587 571 o2 |3kl 05 gl [\ 1=9]eefey] |
. 152 \ }
1 1573‘1‘3 } { :
oI5t (1)
o iS50 \ |/
21 ) 6 ‘oo ) \
7 iE:' { \/
. [
. Ul
Notes;

BaAShared filas\FioldiData Shests\Wiathod BiMethod §_PDXv1.pdf
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Sample Recovery / Moisture Catch
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BULLSEYE GLASS 26-Apr-16
GLASS FURNACE T7 -INLET JTF,JH,JL.BC,BS,PB,CH
PORTLAND OR
0061 MEW
Definitions Symbol Tnits Run la Rum 1b Run 1c Run 2 Ruin 3
Impinger Conjents ’
Impinger, Contents,Condensate & Rinse 14 606.20 578.00 593.00 588.00 656,00
Impinger, Contents & Condensate g 366.00 385.00 400.00 450.00 453.20
spg (g/m?} Impinger B 104.70 104.20 104.80 105.00 £04.00
1.025 0.5M KOH (0.5N} ml 300.00 '300.00 300.00 300.00 300.00
1.0016 0.1 N HNO3 ml 0.00 0.00 0.00 0.00 0.00
Caondensate g +46,20 -26,10 ~12.30 37.50 41,70
0.5MKOH (0.5N) ml 300.00 300.00 300.00 300.00 300.00
0.1 HNO3 mt 239.81 192.69 192.69 137.78 202,47
Sample Correction Volume ml 534.34 488.29 488.29 434.63 43785
Sample sent to lab ml 489,27 462,24 476,29 471,22 538.54
Sampte received by lab ml 500.00 460.00 485.00 480.00 543,00
Diff 2.2% -0.5% 1.8% 1.9% 12%
Silica Gel Impinger Final vweipght 4 1,431.00 765.00 S41.00 830.00 904.00
Initial weight g 1,381.00 745.00 926.40 797.00 881.00
g 23.00 1.70 5.50 4,40 34.90
Gnin £ 73.00 2L.70 20.10 37.40 57.90
Total Moisture Gain Condensate + Silica Gel gain . a 26.80 -5.00 T.80 74.90 99.60
Vie Net Moisture Gain ml 26,85 0.00 7.81 75.04 99.78
Net Moisture Gain m] 34,66
Gencral Remarks Sample Appearance clear clear clear It grn it g
Container Marked yes yes yes ves yes
pH of Condensate 9.00 9.00 9.50 2.50 9.50

HORIZON ENGINEERING 16-5702




Client: Bu”;e,},g
Facility Location: Pa r+}m. d( OR
Operator: ~F ﬂ-‘

Balance Calibration (1000, 500, 200 g}

Need one per each 3-run test

IMPINGER CONTENTS
Container, condensate & rinse, grams
Container & condensate, grams
Empty container, grams

Initial volume, m!

Initial contents

Initial concentration

Net water gain, ml -
Condensate appearance

Level marked on container

pH of condensate

Rinsed with

Solvent Name and Lot No.
Solvent Name and Lot No.

SILICA GEL (w/impinger, top off)
Final weight, grams

initial weight, grams

Net gain, grams

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS

Front filter number
Front filter appearance
Back filter number

Shared filesiFisld\Data Sheals\Sample Recovery\Sample Recovery, POXAr . pdf

| TR 13585 NE Whitaker Way
b i , Poriland, OR 57230
%, J Phone (503) 255-5050

Sample Recovery Worksheet

Fax {503} 255-0505

AR O\_U ALITY SERVICES Wyrw.mOnt Q5e- 8NV.COm

Date: L[/zé- ’7‘/2 7//5
Source: (lgss Fumdpe_ T7
Sample Location: Twle+

Tolerance must b-e within £ 1.0%

?4?_1 HQq | 20¢

Ylie TPRUN T 04 RUN2!b RUNS.IC -
(oG, 57% 575
264 555 700
J0. 7 1042 104 %
3 o0 205 | R00
WK e H AROH /<O H
0.5 M 0.5 M O. E/M
Clen Cleey { hee s
" " /
- 7 ) A ? Ao 7' 6—’
DI My 0// 0.0 N UNOs
DL Ho: T)2T —
HNp 3. 71856 —>
q/ﬁ/‘(" .
21w HEHE 7
7l 520 Go ST 520 745 5209764
—
=
. -
6“/ 2 (l"}\_rr z @Mr ?
TP L{/;,?; : L”'f%
PRI A el L @ g9:5% "
Ad37 @ 10 Lfmin @10 Ui
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T
13585 NE Whitaker Way

Porifand, OR 97230
Phone {503} 255-5050

MONTROSE

. Fax (503) 255-0505

AlR Q_UA LiT Y SE RV 1 C E f’J www.nontfose-env.com

cient: 5o lfseu
Facility Location: 3047l o/
Operator: J F— T {H

Sample Recovery WorksHeet

Date: %‘A@ — ‘,‘Z{;;,
Source: 1~/
Sample Location: Lo /21—

Tolerance must be within + 1.0%

9298, 1499 | o0

Balance Calibration (1000, 500, 200 g)
Need one per each 3-run test

IMPINGER CONTENTS \ RUN 1 RUN 2 RUN 3
Container, condensate & rinse, grams \ / 55 {f;é
Container & condensate, grams / 50 4£3
Empty container, grams \ / 105 , 0 L/
Initial volume, mi \ / 200 304
Initial contents \ / KoY Ko N
Initial concentration \ / 0.5 M J.5M
Net water gain, ml \ /

Condensate appearance \ / / ight aen Har / i&/ﬂﬂf'?(epi
Level marked on container \ / i

pH of condensate \/ 95 9.5

Rinsed with
Solvent Name and Lot No,
Solvent Name and Lot No.

SILICA GEL (w/impinger, top off)
Final weight, grams

Initial weight, grams

Net gain, grams

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS

Front filter number
Front filter appearance
Back filter number

Shared Nles\FleldiData Sheets\Sample RecovenaSample Recovery PDX-v1.pdf

DT Wo /iy >

NT o 2022

# Az

%20 70
/ 520\’ ¥, 52 747 520 X5/
A oy

\

T T

\ L b

-—‘__‘__‘_—J—_&-

\

?urge wy Mo, p\-llrﬂ'f? v Az
0745 1oz ORI 0T T
lo i/mfn 1O
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Sample Recovery / Moisture Catch

BULLSEYE 28-Apr-16
GLASS FURNACE T7 -OUTLET JTF,JH,JL,BC,BS,PB,CH
PORTLAND OR
MEW
Definitions Symbol Units Run 3
Impinger Contents
Impinger, Contents,Condensate & Rinse g 596.00
Impinger, Contents & Condensate g 423.00
spg (p/nl) Impinger g 105.00
1.025 0.5M KOH (0.5N) ml 300.00
1.0016 0.1 N HNO3 ml 0.00
Condensate g 10.50
0.5M KOH (0.5N} ml 300.00
0.1 HNO3 ml 172,72
Sample Correction Volume ml 468.78
Sample sent to lab ml 479.02
Sample received by lab ml 485,00
Diff 1.2%
Silica Gel Impinger Final weight g 759.00
Initial weight g 736.00
g
Gain g 23.00
Total Moisture Gain Condensate + Silica Gel gain g 33.50
Vie Net Moisture Gain mi 33.56
General Remarks Sample Appearance clear
Container Marked yes
pH of Condensate 9.50

HORIZON ENGINEERING 16-5702




, ool \
Sample Recovery Worksheet

£ N 13585 ME Whitzker Way
AN porland, OR 97230 -
FEAY Phone {503) 255-5050

’ ! Fax {503) 255-0505

AR QUALITY SERVICES wwmontose-envcom

Date: 4’3 ‘?, f(
Source: Gloss Fomace 1 7

Sample Location: Outlet

Client: VBulleoye
Facility Location: V. de,(] L
Operator: &

Balance Calibration (1000, 500, 200 g)  Tolerance must be within £ 1.0%

Need one per each 3-run test

IMPINGER CONTENTS

Container, condensate & rinse, grams

Container & condensate, grams
Empty container, grams
Initial volume, ml

Initial contents

Initial concentration

Net water gain, mi
Condensate appearance
Level marked on container
pH of condensate

Rinsed with

Solvent Name and Lot No.
Solvent Name and Lot No.

SILICA GEL (w/impinget, top off)
Final weight, grams

Initial weight, grams

Net gain, grams

TOTAL MOISTURE GAIN
Impingers and silica gel, grams

FILTERS

Front filter number
Front filter appearance
Back filter number

Shared files\FieldiData Sheets\Sample Revovery\Sample Recovary_PDX-v1.pdf

799 - 4 Yg9 1 ST

| ﬁ{N 1
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RU~N 2 RUN 3
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/ (56 L

g M
N\
\ Cfec(r

\ v
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N Do /o3

/ D10 w2t
// HADs: 186C
| 757
520 520 520 734
s

I

b

Turge /M3,
lo o110 10
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Blank Corrections 60

BULLSEYE GLASS Apr 26-28, 2016
GLASS FURNACE T7 JTF.JH,JL,BC,BS,PB,CI
mew
CORRECTED
RESULTS BLANK RESULTS
TOTAL ~ TOTAL
TOTAL CHROME
INLET ml ug/L mi ug/L ug mg mg mg
1A FILTER 250 324 250 0 8.10 0.0081
0.1 NHNO3 250 45.8 250 0 1145 0.0115
KOH 500 1070 790 0.843 534,33 0,5343 0.5539
1B FILTER 250 82 250 0 20.50 0.0205
0.1 N HNO3 250 16.7 250 0 4,18 0.0042
KOH 460 549 790 0.843 251.87 0.2519 0.2765
1C FILTER 250 351 250 0 8.78 0.0088
(.1 N HNO3 250 183 250 0 4.58 0.0046
KOH 485 1990 790 0.843 964.48 0.9645 0.9778 1.8083
2 FILTER 250 33.6 250 0 8.40 0.0084
0.1 N HNO3 250 8.04 250 0 2.01 0.0020
KOH 480 2020 790 0.843 968.93 0.9689 0.9793
3 FILTER 250 36.9 250 0 9.23 0.0092
0.1 N IINO3 250 2.74 250 0 0.69 0.0007
KOH 545 790 790 0.843 429.88 0.4299 0.4398
OQUTLET ml ug/L ml ug/L ug mg mg
3 FILTER 250 26.1 250 0 6.53 0.0065
0.1 N HNO3 250 1.1 250 0 0.28 0.0003
KOH 485 198 790 0.843 95.36 0.0954 0.1022
CORRECTED
RESULTS BLANK RESULTS
TOTAL.  TOTAL
HEXAVALENT CHROME
INLET m] ug/l, ml ug/L ug mg mg mg
1A KOH 500 1040 790 0.843 519.33 0.5193 05193
1B KOoH 460 559 790 0.843 256.47 0.2565  0.2565
1C KOH 485 2050 790 0.843 993.58 0.9936 0.9936 1.7694
2 KOH 480 2160 750 . 0,843 1,036,13 10361 10361
3 KOH 545 790 790 0.843 42988 0.4299 0.4299
OUTLET ml ug/L mfk ug/l, ug mg mg
3 KOH 485 203 790 0,843 98.76 0.0988 0.0988

HORIZON ENGINEERING 16-5702




61

HORIZON ENGINEERING
PROJECT: 57202-BULLSEYE GLASS

CLIENT # HOO07
REPORT # 16-271

SUBMITTED BY:

CHESTER LabNet

12242 S.W. GARDEN PLACE
TiGARD, OR 97223
{503)624-2183/Fax (503)624-2653
www.ChesterLab.Net

HORIZON ENGINEERING 16-5702
Report # 16- Page 10f13
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CHESTER LabNet

12242 SW Garden Place + Tigard, OR 97223-8246 < USA

Telephone 503-624-2183 <+ Fax 503-624-2653 4 www.chesterlab.net

Date:

Client:
Client Number:
Report Number:

Sample Description:

May 5, 2016

Case Narrative

General Information
Horizon Engineering
Ho07
16-271

Impinger Trains

Sample Numbers: 16-5425 — 14-5447
Analysis

Analytes: Cr V1, Total Cr

Analytical Protocols: SW-846 Method 0061

Analytical Notes: IC-PCR was used to measure hexavalent chromium and ICP was used to measure
total chromium, The filter and probe rinse samples were digested per EPA
method 29 and taken to 250 mL prior to analysis by ICP.  Results have not been
blank correeted.

QA/QC Review: All of the data have been reviewed by the analysts performing the analyses and
the project manager. All of the quality control and sample-specific information
in this package is complete and meets or exceeds the minimum requirements for
aeceptability.

Comments: If you have any questions or concerns regarding this analysis, please feel free to
contact the project manager,

Disclaimer: This report shall not be reproduced, except in full, without the written approval of
the laboratory, - The resulis only represent that of the samples as received into the
laboratory.

T2 4 s
Project Manager Date
Pau] Duda
HORIZON ENGINEERING 16-5702
Report # 16- Page 2 of 13



Client::

Report Number:

HO07?7 ~ Horizon Engineering
16-271

63

Sample Date:

Sample Volume:

Analyte

Total Cr

Lab 1D: 16-5425
Cilient ID: 1A Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Veolume: 250, mL
pg/L rg/sample
Analyte Conc, MDL Conc. Mbi
Total Cr 32.4 0.500 8,11 0.125
Lab ID: 16—-3426
‘Client 1ID; 1A HNO3 Rinse Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 250. mL
pg/L pg/sample
Analyte Conc. MDL Conc. MDL
Total Cr 45.8 0.500 11.5 0.225
Lab ID: 16-5427
Client ID: 1A KCH Imp Inlet
Site: Bullsevye (Glass
Sample Date: 4/27/16
Sample Volume: 500. mlL
pag/L ng/sample
Analyte Conc. MDL Conc. MDL
Cr VI 1040 0.020 518. 0.010
Total Cr 1070 0.500 536. 0.250
Lab ID: 16-5428
Client ID: 1B Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 250. mL
ug/L pg/sample
Analyte Conc., MDL Conc, MDL
Total Cr 82.0 0.500 20.5 0.125
Lab ID: 16-5429
Client ID: 1B HNOC3 Rinse Inlet
Site: Bullseye Glass

Analysis performed by:

4/27/1¢
250. mL
ng/L pg/sample
Conc, MDT: Conc. MDL
16.7 0.500 4.17 0.125
CHESTER LabNet

12242 SW Garden Place + Tigard, OR 97223 + (503) 624-2183 ¢+ www.chesteilab.net

Report # 16- Page 3 0f 13
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Client: HOO? - Horizon Engineering
Report Number: 16-271

64

Lab ID: 16-5430
Client ID: 1B KOH Imp Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 460. mL
pg/L pg/sample
Analyte Conc. MDL Conc. MDL
Cr VI 559. 0.020 257. 0.009
Total Cr 549, 0.500 253. 0.230
Lab ID: 16-5431
Client 1ID: 1C Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Vvolume: 250. mL
ug/L ng/sample
Analyte Conc. MDL Conc. MDL
Total Cr 35.1 0.500 8.78 0.125
Lab ID: 16-5432
Client ID: 1C HNO3 Rinse Inlet
Site: Bullseye Glass
Sample Date: 4/27/16
Sample Volume: 250. mL
ng/L ng/sample
Analyte Conc, MDL Ceonc, MEL
Total Cr 18.3 0.500 4.57 0.125
Lab ID: 16-5433
Client ID: iC KCOH Imp Inlet
Site: Bullseye Glass
Sample Date: 4/277/16
Sample Volume: 485. mL
ng/L ng/sample
Bnalyte Conc. MDL Conc. MDL
Cr VI 2050 0.020 994. 0.010
Total Cr 1990 0.500 964. 0,242
Lab ID: 16-5434
Client ID: 2 Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 250. mL
ng/L rg/sample
Analyte Cenc. MDL Conc. MDIL
Total Cr 33.6 0.500 8.39 0.125

Analysis performed by. CHESTER LabNet

12242 SW Garden Place ¢ Tigard, OR 97223 ¢ (503) 624-2183 ¢ www.chesterlab.net

Report # 16- Page 4 of 13

HORIZON ENGINEERING 16-5702



Client:

Report Number:

HOO7 - Horizon Engineering
le-271

65

Lab ID: 16-5435
Client ID: 2 HNO3 Rinse Inlet
3ite: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 250. mL
ng/L ng/sample
Analyte Conc. MDL Conec. MDL
Total Cr 8.04 0.50C 2.01 0.225
Lab ID: 16-3436
Client ID: 2 KOH Imp Inlet
Site: Bullseye Glass
Sample Date: 4/28/1¢6
Sample Volume: 480. nmL
ng/L ng/sample
Analyte Conc. MDL Conc. MDL
Cr V1 2160 0,020 1,030 0.010
Total Cr 2020 0.500 572, 0.240
Lab ID: 16-5437
Client ID: 3 Teflon Filter Inlet
Site: Bullseye Glass
Sample Date: 41/29/16
Sample Volume: Z50. mL
ng/L ng/sample
Analyte Conc. MDL Cone, MDL
Tctal Cr 36.9 0.500 9.22 0.125
Lab ID: 16-5438
Client ID: 3 HNO3 Rinse Inlet
Site: Bullseye Glass
Sample Date: 4/29/16
Sample Volume: 250. mL
pg/L ng/sample
Analyte Conc. MDL Cone. MDL
Total Cr 2.74 0.500 0.684 0.125
Lab ID: 16-5439
Client ID: 3 KOH Imp Inlet
Site: Bullseye Glass
Sample Date: 4/29/16
Sample Volume: 545. mL
Rrg/L ng/sample
Analyte Conc. MDPIL Conc. MDL
Cr VI 790. 0.020 431. 0.011
Tctal Cr 760, 0.500 431. 0.272
Analysis performed by: (HESTER LahNet

12242 SW Garden Place ¢ Tigard, OR 97223 + (503) 624-2183 ¢ www.chesterlab.net

Report # 16-

Page 5 of 13
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Client:

H007 - Horizon Engineering

66

Report Number: 16-271
Lab ID: 16-5440
Client ID: 3 Tefleon Filter Qutlet
Site: Bullseye Glass
Sample Date: 4/29/16
Sample Volume: 250. mL
pg/L ng/sample
Analyte Conc. MDL Conc. MDL
Total Cr 26,1 Q.500 6.52 0.125
Lab ID: 16-5441
Client ID: 3 HNO3 Rinse Outlet
Site: Bullseye Glass
Sample Date: 4/29/16
Sample Volume: 250. mL
ng/L ng/sample
Analyte Conc. MDL Conc. MDL
Total Cr 1.10 0.500 0.276 0.125
Lab ID: 16-5442
Client ID: 3 KOH Imp Outlet
Site: Bullseye Glass
Sample Date: 4/29/16
Sample Velume: 485, mL
pg/L pg/sample
Analyte Conc. MDL Conc, MDL
Cr VI 205. 0.020 95.4 0.010
Total Cr 198, 0.500 95.8 0.242
Lab ID: 16-5443
Client ID: Filter Blank #1
Site: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 250. mL
ng/L ng/sample
Analyte Conc. MDL Conc. MDL
Total Cx < MDL ©.500 < MDL 0.125
Lab ID: 16-5444
Client ID: Filter Blank #2
Site: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 250. mL
ng/L pg/sample
Analyte Conc. MDA, Conc. MDL
Total Cr < MDL 0.500 < MDL 0.125
Analysis perfformed by: CHESTER LabNet

12242 SW Garden Place + Tigard, OR 97223 ¢ (503) 624-2183 ¢ www.chesterlab.net

Report # 16- Page 6 of 13
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Client:
Report Number:

HO07 - Horizon Engineering
16-271

Lab ID: 16-5445
Client ID: H20 Blank
Site: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 250. mL
ng/ L pg/sample
Analyte Conc. MDL Conc. MDL
Total Cr < MDL 0.500 < MDL 0.125
Lab ID: 16-544¢
Client ID: 0.1N HNO3 Blank
Site: Bullseye Glass
Sample Date: 4/28/18
Sample Volume: 250. mL
rg/L pg/sample
Analyte Conc. MDL Conc. MDL
Total Cr < MDL 0.500 < MDL 0.125
Lab ID: 16-5447
Client ID: KOH Blank
Site: Bullseye Glass
Sample Date: 4/28/16
Sample Volume: 79%90. mL
png/L pg/sample
Analyte Conc. MDL Conc. MDL
Cr VI 1.06 0.020 0.837 0.016
Total Cr 0.843 0.500 0.666 0.395
Analysis performed by: (HESTER LabNet

12242 SW Garden Place + Tigard, OR 97223 ¢ (503) 624-2183 + www.chesterlab.nef
HORIZON ENGINEERING 16-5702
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QA/QC Report

Client Name:

Project Number:
Enalytical Technique:
Sample Description:

Horizon Englneering

HOOY

ICP - Optima 8300

8W-846 0061 filter and probe rinse

Report Number: 16-271
Blank Data
Sample Measured MDL
Rnalyte ID Conc. pg/L Conc. pg/L
Cr ICB < MDL 0.500
Cr Prep Blk < MDL 0.500
Cr CCB < MDL 0.500
Cr CCB < MDL 0.500
Cr CCB < MDL 0.500
*: Method Blank concentration in pg/filker
Calibration @QC
Sample Standard Measured Percent
Analyte D Conc. pg/L | Conc, upg/L Recovery
Cr ICv 2500 2510 100.3
r CRI 2.50 2.74 109.6
Cr Qv 2500 2420 96.7
Cyr Qv 2500 2450 98.0
Cr Qv 2500 2380 95.4
Cr Qv 2500 2320 92.8
CRI Limits: 70% - 130% Recovery
Replicate Data
Sample Sample Replicate
Analyte ID Conc. pg/L | Conc. upg/L RID
Cr 16-5425 32.45 34.73 6.79
Cr 16-5426 45,84 45.12 1.58
Cr 16-5440 26.07 26.78 2.69
Cr 16-5441 1.13105 0.820 29.6 #

RPD = {{pample-replicate)/[{sample+replicate)} /2] }x100

N/C: RPD is not calculated when sample or replicate ls below detection limit

#: per EPA CLP protocol, control limits do not apply if sample and/or
replicate concentration is less than Sx khe detection limit

Laboratory Contrel Sample/Matrix Post Spike Analysis

68

Sample Sample Spike Spike Percent
Rnalyte ID Conc. pg/L Conc. pg/L [Bmount pg/L | Recovery
Cr 16-5428 82.05 2451. 2500. 94.8
Cr 16-5429 16.68 2374. 2500. 94.3
Cr 1l6-5440 26,07 2461. 2500. 97.4
Cr l6-5441 1.105 2376. 2500. 85.0
Percent Recovery = (apike - sample) /spike amount*100

*: per EPA CLP protocol, control limlte do not apply if spike
concentration is less than 25% of the sample concenkration

QA/QC Limits
Continuing Calibration: + 10%

LCS: + 20%
Duplicates: 20% RPD

Spikes: 4 25%

HORIZON ENGINEERING 16-5702
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Client Name

Project Number:

Analytical Technique:

Sample Description:

QA/QC Report

Horizon Engin
HOO7
IC-PCR

eering

SW-846 Method 0061 Impingexr Catch

Report Number: 16-271
Blank Data
Sample Measured MDL
Analyte 1D Conc, pg/L Conc. ug/L
Cr VI ICE < MDL 0.020
Cr VI CCB < MDL 0,020
*; Method Blank concentration in pg/Eiltex
Calibration QC
Sample Standard Measured Percent
EAnalyte iDp Conc. pg/L Conc. pg/L Recovery
Cr VI ICcv 1.00 0.98 97.92
Cr VI CCV 1.00 0.95 95.2
Duplicate Data
Sample Sample Replicate
Analyte ib Conc. pg/L Conc. pg/L RPD
Cr VI 16-8427 1040 1010 2.64

RED = [ {sample-duplicate}/[(sample+duplicate}/2]}x100

N/C: RPD is not calculated when sample or duplicate is below detection limit

#: per EPA CLP protocol, control limits do not apply 1f sample and/or
duplicate concentratlon is leas than 5x the detection limit

Laboratory Control Sample/Matrix Spike Analysis

69,

Sample Sample Spike Spike Percent
Analyte D Conc. pg/L Conc. pg/L |Amount pug/L Recovery
Cr VI 16-5439 790. 1810 1000 lo2.

*: per EPA CLP protocol, control limits do not apply if spike
comcentration is less than 25% of the sample concentratiom

QA/QC Limits

Continuing Calibration: + 10%

Replicates: + 20% RPD

LCG:

+ 20%

Pogt Spikes: + 25%
HORIZON ENGINEERING 16-5702
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Client Name:

Project Number:

Analytical Technique:

Sample Description:
Report Number:

QA/QC Report

Horizon Engineering

HOOY

ICP - Optima 8300
SW-846 Method 0061 Impinger Catch

16~271

Blank Data
Sample Measured MDL
Analyte in Conc. ug/L | Conc. pg/L
Cr ICB < MDL 0.500
Cr CCB < MDL 0.500
*: Methed Blank concentration in pg/filter
Calibration QC
Sample Standard Measured Percent
Analyte ID Conc. pg/L | Conc. pg/L Recovery
Cr Icv 2500 2480 99.4
Cr CRI 2.450 2.55 102.2
Cr cCcv 2500 2510 100.5
CRT Limits: 70% - 130% Recovery
Duplicate Data
Sample Sample Duplicate
Analyte in Conc. pg/L | Conc. pg/L RPD
Cr 16-5427 1071. 1075, 0.37

RPD = {(sample-duplicate}/[{sample+duplicate} /2] }x100

N/C: RPD ig mot calculated when sample or duplicate is below detection 1lmlt

#: per EPA CLP prokocol, contrel limits do not apply if sample: and/or
duplicate concentration is less than 5x the detection limit

Laboratory Control Sample/Matrix Spike Analysis

70

Sample Sample Spike Spike Percent
Analyte in Conc. pg/T. | Con¢. pg/L |Amount ug/L | Recovery
Cr le-5430 549.3 2827, 2500. 90.%

*: per EPA CLP protocol, contrel limits do not apply if spike
concentration is less than 25%% of the sample concentration

QA/0¢ Limits

HORIZON ENGINEERING 16-5702

Continuing Calibration: + 10% LCS: + 20%
Duplicates: 20% RPD Spikes: + 25%
Report # 16- Page 10 of 13




CHESTER LABNET
SOURCE SAMPLE RECEIPT CHECKLIST

Client Hirvnon Date g \ 2 l (%S

# Runs (o {f &\¥s Report #

Custody Seals Inspected, if Present 11}\_____]

Chain-of-Custody Form Inspected - v
CoC present with samples? e *
CoC Indicate analytical methodology to be used? (eg M29 etc) " I
CoC indicate if compliance testing? {esp. M26) Nok %M H
M26 samples have Thlosuifate added in field? WJA 1
M29 indicate FH/BH separate or combined? NA I
Has Form Been Signed? v
Have Date and Time Custody Released Been Noted on Form? /
All Sample Containers Inspected v
Does Number of Samples Match Number on CoC Form? ' 1
Do Al Sample ID Numbers Match Thase on the CoC Form? - i
Did client mark sample volumes prior to shipment? v *
If required by method, did client vent samples prior to shipment? A
Are the Sample Containers Intact? v I
Are signs of leakage present? aJY *
Chain-of-Custody Form Signed and Dated by CLN :Zl
Corrective Actions /
Client Contacted Due to Mismatching Sample ID Numbers
Client Contacted Due to Broken Sample Contalner(s}
Client Contacted Due ta Leaking Sample Container(s) A
Client contacted for vertfication of methodology? /ﬁv’“
Corrective Actlons Documented? /CI'
Corrective Actions Accomplished? 1

iterns marked il shall be addressed prior to any analytical work being sturted .
ltems marked * shgll be noted in case narrotive upon reporting of results to cllent,

Signed @M
h

Nates

HORIZON ENGINEERING 16-5702
Report # 16- ‘ Page 11 of 13
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-9T # Hoday

€140 77 28eg

€045-91 ONIHIANIONT NOZIHOH

Cornpany Name

CHESTER LabNet

o - 2%l

gciton  Bra
Contact = Phone 12242 SW Garden Place
Tienos B2 s 50R - 2 &3 -S050 Tigard, OR 97223
E-Mail Address Fax 503) 624-2183
E=% 4 Crodes@ cnortrand - 0N, oM |(-_-ax 2503) §24-2653
Report Address { hesterlab.net
12535 NE whiteke — \nJ cin@c .
cg é‘ State ——"| Zip )
o . )
B1Ilmg;;j\r§s: = - O CHAIN-OF'CUSTODY RECORD
D T Page-LOf_...{
City State Zip
PO# Project .
e 1107 - B\ene, Cthas Analysis Requested
~ Tum Around Time
0O/ Standard
Rush QS AF
Specify
LabNet Field . Sample | Volume | Particle
1D Sample ID Site Date {m?) Size Remarks
eSS\ wefion Qb ndean— | Tl | | —
H3F LB W0, Rl Vale & N — | -
T e kol NS felea i I -
g qus, B B (;—qua C{:\?‘u \i\\\f‘/’f"‘ u — e— L,/ r, \Cf" f) f’:\mmg‘_:a\65
U3, 3 33 \C(‘i}d‘f‘e G.s,\?‘\’ \?‘\'i'r" u P R q Y/ Ped > So.mpl@“)
e, 435, vk N : m —_— < < "
NI 2 (sme 0! \ndex | 4 PBLG L N D Saemples
W33, 9| 3 (some as\\%‘ \aey | Al — | — ALY % smemeles
. X Ak
wortade 2 EEPGuter| YUzl o = > Samplen
(e-oNs ) %\*?L — "”33“{9 E— e
Sk ) 0 g Biee = | Hfmll) T —
SR ol plank]  — | 4| T | —
W3, 584 [File e Bhonks [xz}_ q/ﬁib L 0 W‘ = 2 s
Rehnqmsljyay Signature). DaterTime ﬁ%ﬁurﬂjfm? % Notes: otal Dem P\f": ] Z/?)
z hdafs ﬁ rr5/7 p By ture) DatelTi Bl FPA
inguishe (Signature) Date/Time ‘ (= ignature e/Time Lo OOLQ" Q»ﬂp. . L_L- < Q b
E @/&W . ’2_’& /'2'55/ (‘L;_F;; S-?-”a %) .¥‘ “') SN &\‘ OLF\PL-—:, “_:‘Oi_ -

[ "



RAWDATA

Available upon request

Report i# 16- Page 13 of 13
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BULLSEYE GLASS

GLASS FURNACE T7 -INLET

PORTLAND OR

Traverse Point Locations

4/26 - 4/29/2016
JTF,JH,JL,BC,BS,PB,CH

74

EPA 1 MEW
Outer Circumference Co in
Wall thickness t in
INSIDE of FAR WALL F in 13.75
to OUTSIDE of Nipple
TNSIDE of NEAR WALL N in 175
to OUTSIDE of Nipple
STACK WALL to N-t in
to OUTSIDE of Nipple
DOWNstream Disturb A in 40.0
UPstream Disturb B in 30.0
Tnner Diameter Ds in 12
Area As sqin 113.1
DOWNstream Ratio A/Ds 3.33
UPstream Ratio B/Ds 2.50
Minimum #Pts (Particulate ) 24
Minimum #Pts/Diameter 12
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8 Up Stream
Actual Points per Diameter 12
Actual Points Used T —
Trav Fract Stack  Actual Nearest Adjusted Traverse Traverse
Pt Stk ID D Points 8ths Points Points Points
#No 0 (Ds)  (Dsxf) (TP) (TP) (TP+N) (TP+N)
1 2.13% 120 0.3 0.25 0.5 2.25 21/ 4
2 6.70% 12.0 0.8 0.75 0.75 2.5 21/ 2
3 11.81% 12.0 1.4 1.375 1.375 3.125 31/ 8
4 17.73%  12.0 2.1 2.125 2.125 3.875 37/ 8
5 25.00% 120 3.0 3 3 475 4 3/ 4
6 35.57% 120 43 4.25 4725 6 6
7 64.43% 12.0 7.7 7.75 7.75 9.5 91/ 2
8 75.00% 120 9.0 9 9 10.75 103/ 4
9 8227% 12.0 9.9 9.875 9.875 11.625 11 5/ 8
10 88.19%  12.0 10.6 10.625 10.625 12,375 12 3/ 8
11 93.30% 120 11.2 11.25 11.25 13 13
12 97.87% 120 11.7 11.75 11.5 13.25 13 1/ 4

HORIZON ENGINEERING 16-5702




Client: B, {lseae  Clars

MONTROSE

AlR QUAL].TY SERVICES wwwmontrose-gnv.com

13585 NE Whilaker Way
Portland, OR 97230
Phene {503) 255-5050
fax (503) 255-0505

EPA METHOD 1
TRAVERSE POINT LOCATIONS
Facility Location: Par ”Hﬁrf

J/

75

Source: [ojasi Byrtace T7 Sample Location: 3y je [
Date: Lf//] 6}/ {h Initials; _ M
Traverse | Traverse Point
:Izin[::aer :‘iggﬁg:)n Duct Dimensions and Port Locations
1 2k Inside of far wall to outside of nipple, F __]3_2 ia
2 2.4 Inside of near wall to outside of nipple, N | ‘iéf‘;/\
3 3 ‘/9' Nearest downstream disturbance, A ) l:h
4 Z 4/{/ Nearest upstream disturbance, B _ Y7 iR
5 H ¥ Circular: Inside Diameter, F-N 12, n
6 6 Rectangular: Width [Z[@ " Depth i/fp"
7 q t/?’— Rectangular Equiv. Diameter: (2*W*D)/(W+D) /[/ Z ?
8 ) 0 }H Number of Ports: "L
9 |l %() Duct characteristics: |
10 |2 3? Congtruction: Stegl PVC Fiberglas Other
11 | 3 Shape:@@r Rec%ﬂiptical _
12 | 2 !/];/ Orientation: Vertical (Horizontal Diagonal (~ angle: ___°)
Flow straighteners; Yes @
Stack Extension: Yes (No)
Cyciomc Flow Expected: Yes {No
Cyclonlc Flow Measured & Documented: ' No
Average Null Angle <20°\Yes’ No N/A
Meets EPA M-1 Criterief Y No (If “No”, explain why)

Test port sketch or comments

G‘H)r‘a )
—_—

O T o~—j
13

-

g1 Jalef Aor P# dehvy
Cfﬁél

Shared fles\FleidData Shests\Method 1\Malhed 1_PDX-v1.pdf
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Traverse Point Locations

BULLSEYE 28-Apr-16
GLASS FURNACE T7 -OUTLET JTF,JH,JL.BC,BS.PB,CH
PORTLAND OR
EPA 1 MEW
EAST
Outer Circumference Co in
Wall thickness t in
INSIDE of FAR WALL F in 14.00
to QUTSIDE of Nipple
INSIDE of NEAR WALL N in 1.625
to OUTSIDE of Nipple
STACK WALL to N-t in
to OUTSIDE of Nipple
DOWNstream Disturb A in 27.5
UPstream Disturb B in 69.5
Inner Diameter Ds in 12,375
Area As sqin 120.3
DOWNstream Ratio A/Ds 2,22
UPstream Ratio B/Ds 5.62
Minimum #Pts (Particulate ) 20
Minimum #Pts/Diameter 10
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8
Actual Points per Diameter 12 Up Stream
ACtllal POintS USBd T e -
Trav Fract Stack  Actual Nearest Adjusted Traverse Traverse
Pt Stk ID D Points Points Points Points
#No (f) (Ds)  (Dsxf) (TP) (TP + N) {TP + N)
1 2.13% 124 0.3 0.25 0.5 2.125 21/ 8
2 6.70% 124 0.8 0.875 0.875 2.5 2172
3 11.81% 124 1.5 1.5 1.5 3.125 31/ 8
4 17.73% 124 22 225 2.25 3.875 37/ 8
5 25.00% 12.4 31 3.125 3.125 4.75 4 3/ 4
6 3557% 124 4.4 4.375 4.375 6 6
7 64.43% 124 8.0 8 8 9.625 95/ 8
8 75.00% 124 9.3 9.25 9.25 10.875 10 7/ 8
9 82.27% 124 10,2 10,125 10.125 11.75 11 3/ 4
10 88.19% 12.4 10.9 10.875 . 10.875 12.5 12 17 2
11 93.30% 124 11.5 11.5 11.5 13.125 131/8
12 . 97.87% 124 12.1 12.125 11.875 13.5 13 1/ 2

HORIZON ENGINEERING 16-5702




Traverse Point Locations

77

BULLSEYE 28-Apr-16
GLASS FURNACE T7 -OUTLET ~ JTF,JH,JL.BC BS,PB,CH
POGRTLAND OR
EPA MEW
WEST
Outer Circumference Co in
‘Wall thickness t in
INSIDE of FAR WALL F in 13.88
to QUTSIDE of Nipple
INSIDE of NEAR WALL N . in 1.625
to OUTSIDE of Nipple
STACK WALL to N-t in
to QUTSIDE of Nipple
DOWNstream Disturb A in 39.0
UPstream Disturb B in 57.0
Inner Diameter Ds in 12,25
Area , As sqin 117.9
DOWNstream Ratio A/Ds 3.18
UPstream Ratio B/Ds 4.65
Minimum #Pts (Particulate ) 24
Minimum #Pts/Diameter 12
Minimum #Pts (NON-Particulate) 16
Minimum #Pts/Diameter 8
Actual Points per Diameter 12 Up Stream
Actual Points Used ‘
Trav Fract © Stack  Actual Nearest Adjusted Traverse Traverse
Pt Stk ID D Points 8ths Points Points Points
#No (f) {Ds)  (Dsxf) (TP} {TP) (TP +N) {TP +N)
1 2.13% 12.3 0.3 0.25 0.5 2,125 21/ 8
2 6.70% 123 0.8 0.875 0.875 2.5 21/ 2
3 11.81% 12.3 1.4 1.5 1.5 3,125 31/ 8
4 17.73% 123 2.2 2.125 2.125 3.75 33/ 4
5 25.00% 123 3.1 3.125 3.125 4.75 4 3/ 4
6 35.57% 123 4.4 4.375 4,375 6 6
7 64.43% 123 7.9 7.875 . 7.875 9.5 91/ 2
8 75.00% 12.3 9.2 9.25 9.25 10.875 10 7/ 8
9 8227% 123 10.1 10.125 10,125 11.75 11 3/ 4
10 88.19% 123 10.8 10.75 10.75 12.375 12 3/ 8
11 93.30% 123 1i.4 11.375 11.375 13 13
12 97.87% 123 12.0 12 11.75 13.375 13 3/ 8

HORIZON ENGINEERING 16-5702




} 13585 NE Whitaketr Way
Parlland, OR 97230
Phone (503) 255-5050

78

Fax (503) 255-0505

A t R Q_UA L t ]Y S I: RV l C [ \S Wi monlrose-gny.cam

EPA METHOD 1

TRAVERSE POINT LOCAT

Client: G-l )

Facility Location: I,?ﬂlcl(&“lﬂ-wd [@Yrd

Source; ‘7' i Bﬁlahm{_ ovklisk  Sample Location: ool

Date: _ ({6 /16~

inltfais_QC' TO(;) (PQ(&’,‘)('S

Traverse | Traverse Point
:3'1."1; or :-izz;teiz)n - Duct Dimensions and Port Locations E L)
1 ' 2V 1o 1/3/ Inside of far wall to outside of nipple, F WARVEY 7
2 a VL 1 VL Inside of near wall to outside of nipple, N ./ 77 /373
3 3 i/g 2 1/8 | Nearest dqwnstream disturbance, A <7 7 2
4 3"73 2 % Nearest upstream disturbance, B & 7= -
5 ¢ C%L m 574 Circular: !-ns_i;le Diameter, F-N 1298 ( 12 Al‘
6 s > Rectangular: Width " Depth "
7 q % = VL Rectangular Equiv. Diameter: (2*W*D)I(W:PD) »
8 167 116 78 Number of Ports: _eA )
9 Y ;%l [l :%L Duct characteristics: :
10 )9\‘/7.. (7. 3/3 Construction:PVC Fiberglas Other
11 I 2 %? 13 Shape: . Rectangular Elliptical
12 {3 VZ,, |3 _7}/3 Crientation: Horizonta| Diagonal (~ angle: %)
s L) Flow straighteners: Yes
Stack Extension: Yes
Cyclonic Flow Expected: Yes
Cyclonic Flow Measured & Documented: No
Average Null Angle <20°: No N/A
Meets EPA M-1 Criteria:' No (If “No”, explain why)

Test port sketch or comments

Shared files\Flald\Dala Sheels\Meathod 1Wethad 1_PDX-vi.pdf
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€0£5-91 ONIHIINIONT NOZIHOH

Biannua! Meterbox Calibration

Method EPA M-5#7.2
Lacation Horizon Shop Date 11172016
Meter BoxID 2 Ph= 30,2 {in Hg) Old New | Change
MewrID 27153325 Ta= 51 (") 0.97<Y<1.03 11/515 | V16 | (+4)
HEID 000516 Tamb 510,67 ("R) Y= 1,02761 | 0.9994G | -2.8% PASS
calibrated by PT Leak checks dH@= 2,13525 | 1.97675 | 8.0%
Orifice Set ND Negative 0 in/min @ 27 inches Hg .
Positive ¢ in/min @ 6.2 inches H20
Field Meter Time
VAC Critical K di Meter Net Ta Ti T, Tm t
(nHg | OnificeID {inH,0) () () F) {F) R} Ry {min} Y dHg | Y | @
0.020 0.20 |Allow. Toler
Initial 23 ND48 0.3353 0.68 282,216 4.0210 51.0 510] 5107 3112 1400 0.99800{ 1.08274 0.001 Q.01
Final 288,237 33.0 51.0 pass pass
Initial 21 NDs3 0.44909 1.2 288,237 3.1750 53.0 5L0) 5112 512.4 200 1.00105{ 195551 0.002 0.02
Final 283412 35.0 52.0 pass| _ pass
Initial 19 ND63 0.58688 21 203.412 3.2730 35.0 52.0] 5117 513.9 7.00 0.99931{ 1,99200 0.000 0.02
Final 208.685 58.0 52.0 pass pass
0.99949(1 1.97675
STDEV 0.0012
STDEV/AVG 0.12%
Ambient Heated
Meterbox Standard, °F  Measured, °F  Difference %]  Amb, Stendard, °F  Measured, °F Difference % | Heated
YY In 583 58.1 0.04% pass 199,0 165.0 0.00% 255
1/8/16 Qut 57.7 56.5 0.23% pass 200.0 200.0 0.00% pass
FLUKE 605
ICalibrated by PT
Thermocouple Ambient 200 /- 400 +/-
Indicator Channel | Standard, °F Measured, °F  Difference % Standard, °F Measured, °F  Difference % Standard, °F  Measured, °F  Difference %
YY mswck 50 48 0.39% pass 200 198 0.30%)] _pass 400 399 0.12%] _ pass
1/8/16 Probe 30 48 0,39% pass 200 198 0,30%] pass 400 308 0.23%]__pass
Oven| 30 48 0.39% pass 200 199 0,15%] pass 400 398 0.23%] pass
Tmopinger 30 AR 0,39% pass 200 199 0.15%] pass 400 398 0.23%)| __pass
Auxl 30 48 0.39% pass 200 199 0,15%] pass 400 399 0,12%] pass
Meter In| 50 50 0,00% pass 200 198 0,30%} pass 400 398 0.23%] pass
Meter Out 30 49 0,20%, pass 200 198 0,30%] pass 400 398 023%] pass

Signal Tester 547
Calibrated b PT)

08



¢045-91 ONIHIINIONT NOZIHOH

Biannual Meterbox Calibration

Method EPAM-5 #7.2
Location Horizon Shop Date 2262016
MeterBox ID 20 Pb= 30.02 (Gn Hg) Old New Chanpe
Meter [D 758707 Ta= 58 (°F) 0.97<¥<1.03 2026/16 {4
HED Tamb 517,67 CR) Y= 098751 | 1000% | PaSS |
calibrated by sh Leak checks dH@= 1.73900 100.0%
Orifice Set NI Nepatve 0 infmin @ 27.5 inches He
Positive 0 in/min @ 6 inches Hy0
Field Meter Time
VAC Critical X dH Meter Net Ty Tyo T, T, t
{inHg) | Orifice D (inH.0} () (&) (F} CF) (R) R (min) Y dH@ Y dH@
0.020 0.20  JAllow. Tolerance
Initial 235 ND4§ 0.53530 0.61 506.824 5.1460 59.0 $5,0 519.7 519.9 14.00 0.98891 1.7374% 0.001 0.00
Final - 512.964 62,0 610 pass pass|
Initial 225 ND55 044909 1.1 512.964 5.8850 62.0 61.0 520.7 520.2 10,00 0.9877¢ 1.73675 0.000 0.00
Final 518,849 61.0 61.0 pass pass|
Initial 205 ND63 058688 1.9 518.849 15.4200 610 61.0 522.2 5224 20,00 0.98622 1.74274 0.001 0.00
Final 534,269 65.0 64.0 pass| pass
0.98764 1.73900! |
STDEVY 0.0011
STDEV/AYG 0.11%
Ambient Hezted
Metarbox Standerd, F Measured, °F  Difference %]  Amb, | Standard, °F  Measured, °F  Difference %]  Heated
ea] In 59.0 60.0 -0.15% pess 197.0 197.0 0.00% 245
u 2/26/16 Ot 59.0 50,0 -0.10%| pass 197.0 197.0 0.00% pass
&k& 480)
Calibrated by shi
Thermocouple Ambient 200+~ 400+
Indicator Channel | Standard, °FMeasured, “F_Difference % Standard, °F_Measured, °F_ Difference % Standard, °F Measured, °F_Difference %
29 Stack] S0 46 0.78% pass 250 246 0.56% pass 450 446 0.44% pass
26-Feb-16 Probe| 50 44 0.78% pass 250 246 0.56% pass 450 443 0.55% pess
Oven 50 46 0.78% pass 250 244 0.85% pass 450 444 0.66%% Dess
Impinger| 30 48 0.39% pass. 250 246 0.56% pass 450 447 0.33% pass
Aux 30 48 0.39% pass 250 247 0.42% pass 450 447 9.33% Dass
Meter] 50 50 0.00% pass 250 249 0,14% 1ass 450 449 Q0.11% pass
Mﬁt_e‘r S0 50 0.00% pass 250 250 0.00% nassd 450 450 0.00%) pess

L8



20.G6-91 SNIYIIANIONT NOZIMOH

Post Test Meterbox Calibration

pass

Allow. Tolerance

Method EPA M-5 #7.2
Location Horzon Shop Date 4/30/2016
Meter Box 1D 2 Pb= 30.20 {in Hg) Biannual | Post-Test| Change
Meter ID 2713325 Ta= 61.5 (oF) 1/11/2016 4/30/16 {+/=)
calibrated by SH Tamb 521.2 {oR) | = 0.98949 1.01415 1.4%
[dhe= 1,97675 | 1.8647 | 0.5%
- Field Meter Time
VAC Critical K dH Meter Net Tdi Tdo To Tm t
{in Hg) | Orifice ID (inH20) {ft3) (R3) {oF) (cF) {oR) (oR) (min} Y dH@ Y dH@
hae] . 0.020 0.20
Initial 21,5 40 0.23930 0.3 876.628 8.205 59 59 518.5 520.0 17.0 1.0084 2.0029 0.006 0.02
\Final §81.831 82 B0 pass Dass
Initia! 218 40 0.23930 03 881.831 5.172 B2 B0 520.5 521.8 17.0 1.0182 2.0246 0.004 0,04
|Final 887.003 64 61 pass pass
Initial 21.5 40 0.23930 0.3 887,003 6.125 64 61 522.5 5240 20,0 1.0159 1.9319 0.002 0.05
Final ) 893.128 67 64 pass pass
1.01415 1.9865

Z8




€04G-91 ONIYIINIDNT NOZIHOH

Post Test Meterbox Calibration

pass

Allow. Tolerance

Method EPA M-5 #7.2
Location Horizen Shop Date 4/30/2016
Meter Box ID 29 Pb= 30.2 (In Hg) Biannual | Post-Test| Change
Meter ID 7587707 Ta= 61.5 (oF) 2/26/2016 4/30/16 (+)
calibrated by SH Tamb 521.2 (oR) Y= 0.98764 | 0.99288 0.5%
dH@= 1.73900 | 1.74335 0.2%
Field Meter Time
VAC Critical K dH Meter Net Tdi Tdo To Tm t
(inHg) | Orifice ID {inH20) (ft3) (ft3) (oF) (oF) {oR) (oR) {min) Y dH@ Y dH@
YD 0.020 0.20
Initial 25 40 0,23609 0.3 591.039 5.1960 59 59 518.0 518.8 17.0 0.9962 1.7751 0.003 0.03
Final 596,235 62 59 pass pass
Initiat 25 40 0.23609 0.3 596.235 5.2240 62 59 521.0 522.0 17.0 0.9951 1.7494 0,002 0.01
|Final 601.458 64 63 pass pass
Initial 25 40 0.23509 0.3 501.458 8.5230 54 B3 523.0 523.5 21.0 0.9873 1.7056 0,006 0.04
Final 607,982 64 63 pass pass
0.9929 1.7433

£8



€025-9) ONIEIIANIONT NOZIHOH

Critical Orifice Calibrations

Client HORIZON 12/3/15 Date
SetID SET "IZ" Avogadro in house Job
DGM ()= 1,00310 YY Calibrated
DGM D # 22690456 mew QAQC
Dry Gas Meter Qrifice ID # 40| Orifice ID# 481 Oriffce ID# 551 CrificeID# 63 Orifiee ID# 73
K' Critical Orifice Coefficient -:23930 0.34936 0.45656 0.58764 0.80451
Symbol Units Run 1 Run2 Run 1 Run 2 Run 1 Run 2 Run 1 Run 2 Run 1 Run 2
Initial volume Vi it 644,002 650,177 657.643 663,064 668,513 674.495 680.673 688.025 694.226 704.545
Final Volume N fi= 650,177 657,429 663,064 668,513 674.495 680.673 688.025 594,226 704.545 722.965
Difference Vo ft? 6.175 7.252 5421 5.449 5.982 6.178 7.352 6.201 10,319 18,420
‘Temperatures
Ambient T, °F 56.0] 57.0 38,0]. 58,5 59,0 59.0 60.0] 60.0 60.0| 60.0
Absolute ambient T, R 515.67 516.67 517.67 518.17 518.67 518.67 519.67 519.67 519,67 519,67
Initial Inlet T °F 56.6 64.4 58.3 68.1 73.5 80.9 82.9 889 89.3 95.1
Qutlet T; °F 56.2 57.2 38.3 586 59.2 60.1 61 62.1 62.8 64.5
Final Inlet T °F 64.4 69.1 68.1 735 80.4 82.9 88.9 89.3 851 94
Outlet Tr °F 572 58.3 58.6 592 60,1 61 62.1 52.8 64.5 65.5
Ave. Temp T °R 518,27 521,92 520,455 524,52 527.97 . 530.895 533.393 535.445 537.595 539.445
Time min 20 23 12 12 10 10 9 8 9 17
sec 4] 23 0 0 0 20 30 0 44 16
20.00 2338 12,00 12,00 10,00 10.33 9.50 8.00 9.73 17.27
SAMPLE RATE ACTM 0.3088 0.3101 04517 0.4541 0.5982 0.5979 0,7739 0,7751 1.0602 1.0668
Orifice man. rdg dH@ mH,0 0.29 0.29 0.68 0.68 1.30 1.30 2.20 220 4.10 4.10
Barometric. Pressure Phar inHg 29.58 29.55 29.55 29.55 29.52 29.52 29.52 29,52 29,52 29.52
Pump vacunim infe 20.6 20.6 19.0 1.0 17.6 17.6 15.8 15.8 12,8 12,8
X' factor 0.2395 0.2391 0.3469 0.3492 0.4579 0.4552 0.5883 0,5870 0.8034 0.8056
K' factor Average 0.2393 0.3496 0.4566 0.5876 0.8045
% Error (+/-0.5) % PASS | 0,079% PASS | 0.103% PASS 0.304% PASS | 0.112% PASS | 0.140%

Z:\Shared files\Company'ReportCALS\Critical Crifice\Shop Orifices\2015\SET_IZ_AVOGADRO 1203135.xls
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Critical Orifice Calibrations

Client HORIZON 12/2/15 Date
Set ID "NR" Shop #2 in house Job
DGM ()= 1.00310 Fluke IT 455 YY Calibrated
DGM D # 2259046 Std Manometer 537 mew QA/QC
Dy Gas Meter Orifice ID # 40] Orifice ID# 48] Orifice ID# 55| Crifice ID# 63| Crifice ID # 73
K' Critical Orifice Coefficient 0.23609 0.34106 044771 0.57050 0.77954
Symbol Units Run 1 Run 2 Run 1 Run 2 Run 1 Run 2 Run 1 Run 2 Run 1 Run 2
Initial volume Vi i 580.170 587.015 5%5.181 600.520 605,860 612.315 618.785 625.170 631.564 637.752
Final Volume Ve fiz 587,013 595.181 600.520 605,860 612315 618.785 625,170 631.564 637.752 643.920
Difference Vin 2 6.845 8,166 5.339 5.340 5.455 6.470 6,385 6.394 6.188 5,168
Temperatures .
Ambient T, °F 59.5 58.0 52.0] 58.5 58.5] 59.0 59.0] 59.3 59.5] 59.5
Absolute ambient T, R 519.17 517.67 517.67 518,17 518.17 518,67 518.67 519.17 519.17 519.17
Initial Inlet T; °F 73.1 57.6 68.6 75.2 76.2 81.9 82.5 87.2 88.0 83.7
Cutlet Ty °F 64.3 60.1 585 59.0 593 60.3 60.8 61.6 623 63.1
Final Iniet T; °F 57.6 58.6 752 76.3 819 82.5 §7.2 88.0 93.7 64.7
Qutlet Tr °F 50.1 58.5 59.0 59.5 60.3 60.8 51.6 623 63.1 64.0
Avg, Temp Ty ‘R 525,645 523.37 524.995 527,145 529.145 531.045 532.695 534.445 536.445 538,545
Time nmin 22 26 12 12 11 11 8 8 <] 6
sec 10 42 0 Y 0 0 30 30 0 0
22,17 26.70 12.00 12.00 11,00 11.00 8.50 8.50 6.00 6.00
SAMPLE RATE ACFM 0.3088 0.3058 0.4449 0.4450 0.5868 0.5882 0.7512 0.7522 1.0313 1.0280
Orifice man. rdg dH@ inH0 0.28 0.28 0.66 0.66 1.20 1.20 2.00 2,00 3.90 3.90
Barometric. Pressure Pbar inHg 30,08 30.08 30.05 30,02 30,02 29.99 30,02 30.02 25.99 29.99
Pump vacaum inHg 212 21.2 19.6 15.6 18.0 18.0 16.2 16.2 13.0 13.0
K factor 0.2368 0.2354 0.3416 0.3405 0.4479 0.4475 0.570% 0.5701 0.7823 0.77e8
K' factor Average 0.2361 0.3411 0.4477 0.5705 0.7795
% Error (+/- 0.5} Y% PASS ‘ 0.308% PASS E 0.171% PASS 0.039% PASS | 0.069% PASS | 0.357%

Z:\Shared files\Company'ReportCALS\Critical Orifice:Shop Orifices\2615\SET_NE_SHOP(2)_120215.xls
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M5 1.0031

Secondary Standard
DATE: 7/22/2015 Operator: Joe Ward
Meter No: 2299046 [Meter Box AH@ 0.0000 Meter Box Yd 1.0031 [Barometric Pressure:  29.71
Standard Meter Gas Meter Box Gas Std. Meter Meter Box
Volume (V) Volume (Vg ) Temperature {t,) Temperature (tg)

Q P H | Yds |Initial| Final| Vf | Initial | Final | Vf |Inlet|Outlef Avg.| Inlet | Outlet | Avg. | Time Yd Run #
121 | -1.60 | 000 | 1.0000] 00 | 5.005 | 5.005 | 192235] 197290 | 5035 { 720 | 720 | 720 | 760- | 760 | 760 | 408 1.0015 1
121 | -160 | 000 | 1.0000] 00 | 6oas | 6025 | 197200 | 205386 | 6096 | 720 | 720 [ 720 | 760 760 { 760 | 491 0.9997 1

121 | -1.60 | 000 | 10000| 00 | 5005 | 5005 | 203386 208775 | so0se | 720 | 720 | 720 ] 750 750 | 760 | 409 1,0007 1
040 { 060 | 000 [1.0000] 00 | 5145 | 9.145 | 255492 | 264670 | 9.178 | 720 | 726 | 720 | 760 750 | 760 | 2249 | 1.0054 2
040 | 060 | 000 | 10000| 00 | 5000 | 5000 |26a670f 260681 | 5021 | 720 | 720 { 720 | 760 760 | 760 | 1229 | 1.0048 2
040 | -060 | 000 | 10000) 0.0 | 6.000 | 6.000 | 269.6911 275,726 | 6035 | 72.0 | 720 | 720 | 7600 760 | 760 | 1473 | 1.0032 2
062 | .80 | 000 |1.0000] 00 | 5000 | 5000 §279.510| 284,532 | 5022 | 720 | 720 | 720 | 770 770 | 770 | 800 1.0070 3
062 | 080 | 000 j1.0000] 00 | 35005 | 5005 |284.532( 280565 | 5083 | 720 | 720 | 720 770 770 | 770 | 801 1,0058 3
062 | 080 | 000 {1oo00| oo | so1s| sois | 289565 | 29s610 | s0ss | 720 | 720 | 720 | 770 770 | 770 | 801 1,0034 3
083 | -140 | 0.00 | 10000 00 | 6005} 6.005 |307.368 | 313408 | 6.040 | 720 | 720 | 720 | 760 760 | 760 | 717 1.0052 4
083 | -140 | 000 | 1ovoo] o0 | 025 | 9005 | 313408 | 322502 | 900a | 20| 720 | 20| 70 760 | 760 | 1075 | 1.0034 4
083 | -140 | 000 |10000| 00 | 5000 5.000 | 322502 327.531 | 5029 | 720 | 720 | 720 | 760 760 | 760 | s97 1.0052 4
100 | -150 | 000 | 1oooo| o0 | e300 | 9300 | s3180] 300710 | sa20 | 720 720 | 720 76,0 760 | 760 | 915 0.5984 5
100 | -150 | 000 [1.0600f 00 | 5005 | 5005 §340.710| 345770 | 5060 { 720 | 720 | 720 | 760 760 | 760 | 482 1.0003 5
100 | -1.50 | 0.00 §1.0000] 00 | 5005 | 5.005 | 345770 | 350831 | 5061 | 720 [ 720 | 720} 780 760 | 760 | 435 1.0001 5

AVERAGE 1.0031
Operator Signature _ D

Miltennium Instrurments Inc.
2402 Springridge Drive unit A

Spring Grove IL. 60081
PHONE#{815)675-3225

FAX#(815)675-6965

E-mail: millennium@millinst.com
www.mil[inst.com.
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Biannuat Probe Calibration

Probe |D: 2-1
Date: 08/26/15
Operator: JL

Procedure: Method 2 Section 10.0

DpP DpS Cp
(P-Type) (8-Type)

Run #

1 0.195  0.262 0.8541
2 0492 0660 0.8548
3 0.855 1.150 0.853¢
4 1.413  1.922 0.8488

Method 2 Passing Criteria 10.14.3/12.4

87

Horizon Engineering, LL.C

ds

0.001
0.002
0.001
0.004

Std. Manometer ID 610/611/584

Std. P-Types Pitot 160-18
AvegCp 5
<0.01
0.8528 0.002  Cp Limits Fail
' MAX/MIN Pags
S Limits Pass

HORIZON ENGINEERING 16-5702
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féy;\ MQ!{- I'TROSE Cliet w

ONMENTAL Project No: G e

Type S Pitot Tube Inspection Form

. PITOT TUBE/@ 9=/
: Yl . Complete this section for afl pliot tubes:
o ‘ Parameter Valie Allowable Range Check
; % : Assembiy Level? >{ Yes V
P Ports Damagad? }\} No l’/ -
"w.“m”mmr:um:: l / A0* <l < +10° [/ Py
{r } a2 @ ~10° < 2 < +10° 1»/ =
e L) 5_}7; pL @ -5° ¢ Bl < +5° L‘/
Y m;:i’.:';?aﬁﬁﬁﬂ':?ﬁf“l’ i B2 { 5% < B2 < 45°
. D HA NA
S e o NA S |
, : 3 ( ™ 3] Zy=Aflany CD Z; £.125" E/
W EL K - W, =Atana O Wy <.031° &
= T e by 315 188" o 375" -
e },,) D) 228 165 = PufPr £ 1.5 "
- A lo 75 21D; £ A < 3Dy |
21Dr= 30 =
[— Wi !yllun
L Oy,

} 2 isors ftia) Complate this section for pltot twbes attached to Method 5 probes:

£
; e
e~ i
Tecnperatre fensor ) _,,:/ _ = i N\’ s
U D T e Cy & Wa P y
o

e - A25 o2

P——— p—— Z W[ Z > 075"

Y 3 vagr

AR

& 1D, Type S Pilat Tube i

Certiffcation

1 certify that pitot tube/probe number 52 - l meets or exceeds 2% specifications, criteria and/or applicable design features,
Sea 40 CFR PL 60, App, A, EPA Method 2.

Personnel (Signature/Dale)

Ceriified by:

Sherad files\FieldiDala Sheets\Malhod 2WMsthod 2_pitot_alignment M_vi

HORIZON ENGINEERING 16-5702 -
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Biannuai Probe Calibration Horizon Engineering, LLC
Probe ID: 2-2 Std. Manometer ID 610/611/584
Date: 02/02H186 Std. P-Types Pitot 160-18
Operator: SH

Procedure: Method 2 Section 10.0

DpP Dps Cp ds Avg Cp S
(P-Type) (8-Type) <0.01
Run # :
1 0200 0280 0.8367  0.000 0.8364 - 0005  CpLimits Pass
2 0.480 0.670 0.8380  0.002 MAX/MIN Pass
3 0900 1290 0.8269  0.009 S Limits Pass
4 1.490 2.050 0.8440  0.008

Method 2 Passing Criteria 10.14.3/12.4

HORIZON ENGINEERING 16-5702
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"

Giiens: (Bul (/51?[/ 5

£264,

¢

TAL

Project No:

Type S Pitot Tube Inspection ‘Form

PITOT TUBERIORE S  ~A

|
FATICN VTN
1
Complete this section for all pltot fubes.
O ATate 00 o
Paramneter Value Allowable Range Check |
Fpivihy - ‘ V/
s Assembly Level? S/ES Yes -
i .
Parts Damaged? f\.) 4 No i‘/
vl 1 0 10° < ol € 0% /
o - o A
L,
. u? Q <10° <02 < +10° "/
e [
[ pL a) 5 < Bl < 45 A
PR o=ttt T ’,/
B2 (.‘) -5° < B2 < +5°
\ ¥ z) NA NA
I ARSI B
il e 0 &) NA A
Zi=Atany @ Z3 5.125* V
:Tﬁ‘-f”{'.‘t\iv.‘i)ﬁ DEREE ICHEATAN LEREL
ST T pdabons PoR S RN Wi =Atana 0 Wy £.031"
e i i é Dy Y 5 188" to 375" { /
I L8 ﬁ,};) N2Dd) . 638 105 < Pa/Dy < 15 V A
A [y 21Dy < A< 3D; l/
2.1 D-|- = 3Dr =
Wizt e . . ‘
i e isoe by !. Compilete this section for pitot tubes atlached to Method 5 probes:
Yeenpenhay Seay .4-"'1', T e W, » 3°
D SeToRe D, SPRd Tobe 1 W, - 2 \/
o™ Z Wy > 2
L ll] | Ll . = ,
Smnphe Frsbe $umple Frola 2 2> 0,75 —
Y 3 i ¥ 3" V— -
a {D, TypeSPitatTube C 1 D
Y 7,82 cm (3 n.)
Sample Proboe - —
- Certification

1 certify that pitot tube/probe numberg -
See 40 CFR P, 60, App. A, EPA Method 2,

meets oy exceeds all specifications, cilterfa and/or applicable design features.

ey e

Certifled by -
Personnet (Slgnature/Date}

Shared files\Field\Data Sheats\Wethed 2WMethed 2_pltot_atignment M_v1
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Sample Box Thermocouple Calibrations

Month: A42016 Tester/Standard; PB,BW Lacation; Horizon Shop/Aabarn shop/Bellinglam Fhike 526
Ambient Tee Fhike 377
Date Standagd, °F Measared, °F_ Difference % Standard, °F  Measwred, °F__ Difference %
Samgle Box - inipinger out
101 472016, 4.3 68.3 -0.76% pass 3.7 34.3 0.08% pass
1-02
1-03 4/7/2016 65.3 66.0 0.06% pass 33.1 327 0.08% pass
04]  1/XH2016 69.0- 689 0.02% pass 3L7 319 -0.04% pass
105 10/42018 68.7 673 0.26% pass 36.9 35.2 0.34% pass
1-06] 112772016 57.7 559 0.39% pass 31.7 32.6 -0.18% Dass
3-07{ 10/7/2015 8.7 673 £.26% pass 37.1 376 -0.10% pass
1-08 47172016 63.8 65.1 +0.25% pass 5.0 34.2 0.16% pass
1091 10/7/2015 8.6 66.6 0.38% pass 7.2 36.8 0.08% piass
E10] 172772016 9.1 67.4 0.32% pass 1.7 32.0 -0.06% pass
I-11§ _ 1/27/2816 577 55.7 0.39% pass 31.7 33.3 -0.33% pass
T-12¢ 472016 663 61.9 -0.30% pass 332 331.7 -0.10% pass
I-13 4772016 64.4 63.5 0.17% pass 33.0 32.9 0.02% pass
L-14 47712016 64.0 64,3 -4.806% pass 33.5 327 0.16% pass
I-13
I-16] 2/26/2036 64.0 65,0 0.19% pass 32.0 33.0 -0.20% pass
17)  10/7/2015 68.5 67.3 0.23% pass 371 371 $.06% pass
1-18
1-1% .
128 4/6/2016 66.8 #6.5 0.06%% pass 33.1 33.1 0.00% a8
121
122 3/14/2016 88,8 89, -0.04% pass 31.9 32.0 -0,02% " pass
1-23 4/7/2016 66.1 64, 0.25% pass 33.1 33.8 2 14% a8s
1-24|  10/7/2015 68.6 §7. 0.28% pass 36,5 364 0.02% ass
1-25] 22612016 64.0 64 0.00% pass 32,0 34.0 0.41% pass
1-26 4/7/2016 65.6 66.5 -0.57% pass 34,7 344 0.06% pass
127 4/7/2016 46.1 66.4 -0.06% pass 343 333 0.208 pass
128 4/7/2016 4.3 63.1 0.23% pass 335 33.9 ~0.08% pass
L2901  1/27/2016 §7.5 65.5 0.38% pass 31,7 32.1 -0.08% pass
I30F  4/6/2¢16 66.8 65.6 0.23% pass 332 33.7 -0.10% pass
1-3% AH2HE 68.8 69.1 -0.21% pass 351 333 0.36% pass
132
1-33
134
:1-35 4702016 64.0 63.6 0.08% pass 331 32.1 3.20% pass
I-36]  10/7/2015 59.8 68.1 0.32% pass
I-37 4/7/2016 6.1 66.9 -0.15% pass 33.8 334 0.08% pass
I-38 4/7/2016 64.2 63.9 0.06% pass 33.1 33.1 0.00% pass
139 4/712016 66.0 662 -0.04% pass 34.7 3490 0.14% pass
140 4/7/2016 64.3 62,7 031% ass 33.1 32.0 0.22% pass
141 4172016 64.0 62.2 0.34% pass 33.0 333 -0.06% pass
(35-02 41612016 66.5 65.1 0.27% Pass 36.6 35.6 0.20% pass
GS-03 4/6/2016 66.4 64.7 $.32% pass 357 3.4 0.46% . ___pass
G8-202-01 47772016 4.0 6528 0.23% pass 33.1 2.5 0.12% pass
GS$-202-02 47/2016 65.6 66.9 -0.25% pass 37 3.5 -0.16% pass
GA-G5]  11/3/2015 50.5 48.5 0.39% pass 33.0 335 -0.10% pass
GN-2F 172772816 57.7 57.2 0.16% pass 318 31.9 0.02% pass
GN-7 4/6/2016 66.5 65.0 0.29% pass 338 33t 0.14% pass
4721 114372015 542 53.0 0.23% pass 35,1 34.8 £.06% pass
SEA-GN-1 4/7/2016 649 2.1 0.36% pass 33.0 33.5 -0.10% pass
50.5 48.5 0.39% pass 33.0 33.5 -0.10% pass
30.5 48.5 0.39% pass 33.0 335 -0.10% pass
305 48.5 0.39% pass 338 33.5 -0.10% pass
S0.5 48.5 0.39% . pass 330 33.5 -0.10% pass

HORIZON ENGINEERING 16-5702
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S,
ila-\\%/@@ Calibration complies with ISO/IEC
Lo peememm 17025, ANSI/NCSL Z540-1, and 9001
Loy ot Galibration Cert. NO-: 4039"6313610

Cartilicate No. 1760.01 .
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Manufactured for and distributed by: Thamas Scientific, Box 99, 99 High Hili Road, Swedeboro, NJ 08085-0099 U.S.A,
Instrument 1dentification: -

S/N: 140754307 Manufacturer; Control Company

Model: 9327K16

Standards/Equipment:

Deascription Serial Number Due Date NIST Traceable Reference
Temperature Callbration Bath TC-179 A45240 '
Thermistor Module A17118 2/24/15 1000351744
Temperature Probe i28 31215 15-CJ73J-4-1
Temperature Calibration Bath TC-309 B3A444
Digitai Thermometer 140073820 1/28/15 4000-5680560

Certificate Information:

Technician: 68 Due Date: 10/31/16

Procedure: CAL-03 Cal Date: 10/31/14

Test Conditions: 23.0°C 43.0 %RH 1021 mBar
Calibration Data: (New Instrument)
Unit{s} Nominal As Found In Tol Nominat As Lsft InTol Min Max U TUR
°C N.A. 0.000 -0.3 Y -1.0 1.0 0.10 >4:1
°C N.A. 100.000 99.7 Y 99.0 101.0 0.059 »4:1

This instrument was calibrated using Instruments Traceable to National Institute of Standards and Technotogy.

A Tast Uncerlainty Ralio of at least 4;1 is mainlained unless ctherwise staled and Is calculated using the expandad measurement unceitainty, Uncerlalnly evafuation includes the instrument under
{est and 13 calculated in accordance with the IS0 “Gulda to the Expressien of Uncertainty In Measuremant” (GUM). The uncertalnly represents an expanded uncerlainty using a coverage faclor k=2
fo approximaie a 95% confidence javel, In lolerenca condllions are basad on lest results falling withln spacifled limits with no reduction by the uncareinly of the measurement. The results conlained
herein relale only 1o the Item ealibratad. This cerlificate shall nof be reproduced except in full, without weilten approvel of Control Gompany.

Nominal=Standard's Reading; As Lell=Inslrumant's Reading; InTol=In Tolerance; MinMax=Accaptance Range; +U=Expanded Measurement Uncerlainty; TUR=Test Uncartainty Ratio;
Accuracy=t{Max-Min¥2; Min= As Lafl NominakRounded) - Tolerance; Max = As Left Nominal{Rounded) + Tolerance; Dala=MM/DD/YY
P /_%-:-

Nicol Roﬁrlguez, Quality Mansger Aaron Judice, Te;:hnical Managar

Maintaining Accuracy:

tn our opinion once celibraied your Water-Proof Thermamater *F#*C should malmialn its accuracy. There s no exact way o determine how long calibration will be maintained. Waler-Proof
Tharmomater °Fi°Cs change Iitile, if any &¢ all, but can be affected by aging, lemparature, shock, and contamination.

Recalibration:
For factory calibration end re-certification lracaable o National [nslitule of Standards and Technology contact Conlrol Company.

CONTROL COMFANY 4455 Rex Road Frlendswood, TX 77648 USA
Phone 281 482-1714  Fax 281 482-8448 service@contro{d.com www.controld.com

Control Gompany Is an IS0 17025:2005 Calibralion Laboretory Accredited by {A2LA} Amerlcan Associalion for Labaratory Accradilatlon, Certiticate No. 1750.01.
Conlrol Company Is IS0 9001:2008 Quality Gertified by {DNV) Del Nerske Veritas, Cartiicate No. CERT-01805-2006-A0-HOU-RvA,
International Leboratory Accraditation Caoperation {ILAG) - Multilateral Recegnition Arrangement (MRA}.
© 2009 Control Company

Page L of | Traceabie® 3 & repistered tredemark of Control Company
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\\\“"w"ﬂ’/ﬁ”
aia%///m i Calibration complies with ISO/IEC
- mmemm 17025, ANSI/NCSL 25401, and 9001
""’I.fnlll\\‘\\\ Callbralion - Cel’t. NO.: 4039"‘5554528

Certificate No. 1760.01
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Cust ID:Horizon Engineering, 13585 NE Whitaker Way, Attn. Joe Heffernan Ill, Partland, OR 97230 U.S.A.  ( RMA:982686)

Instrument Identification: j’hL,

ID: CS Model: 90205-22 S/N: 111896552 Manufacturer:Control Company

Standards/Equipment:

Desctiption Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-178 A45240
Thermistor Module A17118 2MH3n4 1000332071
Temperature Probe 128 2120/14 6-R4879-30-1
Temperature Calibration Bath TC-218 AT3332
Thermistor Modute A27129 10/25/14 1000346002
Temperature Probe ’ 5202 11/30/14 15-B15PW-1-1
Certificate Information:
Technician: 68 Procedure: CAL-03 Cal Date: 12/03/13 Cal Due: 12/03/15

Test Conditions: 24 5°C 44.0 %RH 1007 mBar

Calibration Data:

Unit(s) Nominal As Found in Tol Nominal As Left in Tol Min Max L TUR
°C N.A. 0.000 -0,5 Y -1.0 1.0 0.100 =41
‘C N.A, 100.000 99.7 Y 99.0 101.0 0.059 >4:1

This Instrument was callbrated using instruments Traceable to National Institute of Standards and Technaology.

A Test Uncarlainty Ratio of at least 4:1 is maintained unless otharwise stated and s calculated using the expanded measursment unceriainty, Uncerlalnly evaluation Includes the instrument under
test and ls calculatad In eccardance with tha IS0 *Guide to the Exprassion of Uncerlainty in Measurement" {SGUM). The uneariainly regreseris an expanded uncertalnly using e coverage factor k=2
to approximate a 85% canfidence level. In tolerance conditions are hased on tast results faing within specified Hmits with no raductlon by the uncerialnly of the measuremant. The rasuits contained
hereln rlale only o the item catibrated, This cerlificate shall not be raproduced except In full, without wiiten approval of Control Company.

Nominel=Standard's Reading; As Left=Instrument's Reading; in Tal=In Taterance; Min/Max=Acceptance Range; +U~Expandad Measurement Uncartalnly; TUR=Tes! Uncérelnly Ratlo;
Accuraey=t{Max-Min)/2; Min= As Left Nominal{Rounded) - Tolerance; Max = As Lall Nominal(Rounded) + Tolerance, Date=MM/DD/YY

Nical Rz;driguez, Quality Maneger Aaron Judice, Ta;:hnlcai Manager

Maintaining Accuracy:
In aur opinlon onca calibratad your Water-Proof Themmemeter “FI°C should maintaln Its accuracy, There is no exact way ta determine haw long callbration will be maintained. Water-Proof
Tharmometer "Fi*Cs change liitie, if any at afl, but can ba affacted by aging, temperature, shock, and confaminatich.

Recalibration:
For faclory callbration and re-cariification traceabts to National Institute of Standards end Technology contect Conlrot Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546  USA
Phone 281 4821714  Fax 281 482-9448  service@controld.com www.controid.com

Control Company is an 150 17025:2006 Calibratlon Laboratory Aceradilad by (A2LA) Amarican Association far Laboratery Accreditation, Carlificate No, 1750.01.
Control Company is IS0 9001:2006 Quallly Cerlifisd by (DMV) Det Norske Veritas, Cerlificata No. CERT-01805-2008-AQ-HOU-RvA.
Intamaticnal Laboratory Accrediiation Gooperatlon (ILAC) - Multilateral Recegnitlon Arrangement {MRA).

Page f ol ] Traceable® is & registered tradematk of Conteol Conpany © 2009 Control Company

HORIZON ENGINEERING 16-5702
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\?\\\\wn.u/%’
i%mjﬁ Calibration complies with ISO/IEC
1o e 17025, ANSUNCSL 2540-1, and 9001
“ig bW Galibration Cert. No.: 4039-7216692

Gertilicate Na, 1750.01
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Jb

Cust ID:Herizon Engineering, 13585 NE Whitaker Way, , Portiand, OR 97230 U.S.A.  { RMA:1000681 )

Instrument [dentification:

SIN: 240289961 Manufacturer: Control Company

3

Model: 90205-22
Standards(Equipment:

Description Setlal Number Due Date MNIST Traceable Reference
Temperature Calibration Bath TC-179 A45240
Thermistor Module A17118 3/03H16 1000371058
Temperature Probe 3039 4/02/16 15--A0P25-20-1
Temperature Calibration Bath TC-231 AT9341
Digital Thermometer 130070752 2120116 4000-6561724

Certificate Information:

Technician; 68 Due Date: 11/16/16

Procedure: CAL-03 Cal Date: 11/16/15

Test Conditions: 24.9°C 50.0 %RH 1011 mBar
Calibration Data:
Unit(s} Mominal As Found InTol MNominal As Leit In Tol Min Max U TUR
°G 0.000 0.2 Y 0,000 -0.2 Y -1.0 1.0 0.10 >4:1
“C 100.000 100.0 Y 100.000 100.0 Y 99.0 i01.0 0.069 »4:1

This Instrument was calibrated using Instruments Traceable to National institute of Standards and Technology.
A Test Uncertalnty Ratio of at laast 4:1 is maintainad unless otherwlse staled and Is calculated using the expanded measurement uncertainly. Uncertainty evaluation Includes the instrument under

tost and is calculated In accordance with the 18O "Guide to the Expresslon of Uncenainly in Measurement” (GUM), The uncerialnty represents an axpanded uncertalnty uslng a covaraga factor k=2
to approximate a 95% confidance level. In toleranca conditions are based on test resulls talling within specified imits with no reductjon by the uncertainly of the measurement. The resulls contained
herein relale only to the ftem cafibrated, This cerlificate shalf not be reproduced except In full, vilhout writtan approval of Control Gompany.

Mominai=Standard's Reading; As Laft=instrumant's Reeding; In Tol=In Tolerance; Minfax=Acceplance Ranga; tU=Expanded Maasurement Uncertainty; TUR=Test Uncertainty Ratio;

Aceuraoy=£(Max-Min}/2; Min = As Lelt Nominel{Rounded} - Tolarance; Max = As Left Nominel{Rounded) + Tolerence; Date=MM/DD/YY .

Nicol Rodriguaz, Quality Manager Aazron Judice, Technical Mane{;ar

Maintaining Accuracy: . ’ )
in aur cpinfon once cafibrated your Water-Preof Tharmometer °F°G should maintaln Its accuracy. There 1S no axact way to determine how long calibration will be maintalned. Water-Proof
Thermometar *Fi*Ca chenge e, if any at all, bul can be affectad by aging, tamparalura, shock, and contaminetion.

Recalibration:
For factory cellbrafion and re-certification traceshble to National institute of Stendards and Technology contact Gontrol Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77646 USA
Phone 281 482-1714  Fax 261 482-9448  service@controld.com www.controld.com

Cantrol Company is an IS0 17025:2005 Calibration Labaratory Accredited by {A2LA) Amercen Asseclation for Laboralory Accraditation, Cerlificate No. 1760.01.
Conlro{ Company is 1S0O 8001:2008 Ouslity Certified by (DNV} Det Norske Vetltas, Gerllficate No. CERT-01865-20068-AQ-HOU-RvA.
Intarnational Laboratery Accradilation Cooparetion (ILAC) ~ Multilateral Recognition Arrengament {MRA).
© 2009 Conirel Company

Page t of 1 Treceabls® i & registered drademark of Contro! Company
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QI;\\‘E{//;} Calibration complies with ISO/IEC
oy (mccaswE 17025, ANSI/NCSL Z540-1, and 9001
“atnl WY Gatibration Cert. No.: 40396313613

Cartificale No. 1750.01
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Manufactured for and distributed by: Thomas Scientific, Box 99, 99 High Hilt Road, Swedeboro, NJ 08085-0099 U.S.A.
Instrument identification:
S/N: 140754311 C H

Model: 9327K16 Manufacturar: Control Company

Standards/Equipment:

Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 Ad45240
Thermistor Module A17118 224115 1000361744
Temperature Probe 128 3/12/15 15-CJ73J-4-1
Temperature Calibration Bath TC-309 83A444 .
Digital Thermomefer 140073820 1128115 4000-5680560

Certificate Information:

Technician: 68 Due Date: 10/31/16

Procedure: CAL-03 Cal Date: 10/31114

Test Conditions: 23.0°C 43.0 %RH 1021 mBar
Calibration Data: (New Instrument)
Unit{s} Nominal As Found In Tol Norninal As Left In Tol Min Max +U TUR
°C N.A, 0.000 -0.5 Y -1.0 1.0 0.10 >4
°C N.A, 100,000 99.7 Y 98,0 101.0 0.059 >4:1

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.

A Test Uncerlainty Ratlo of at least 4:1 Is malntalned unfess otherwise stated and s calculated using the expanded measurement uncertalinly. Uncerlainty evaluation includes the insirument under
tast and Is caleulated In accordanca with the (SO "Oulde lo the Expression of Uncedalnty In Measurement” {GUM), The uncertainty represents en expanded uncerlainty using a coverage factor k=2
to approximate o 95% confidonce level. In tolerance conditions are based on test resuils falling within specified limits with no reduction by the uncerlainly of lhe maasuramant. The results contained
heraln ralate only ta tha Hlam callbrated. This certificate shall not be reproduced exeept In full, without writion approval of Controt Company.

Nominal=8tandard's Reading; As Lefi=instrumant’s Reading; fn Tol=in Tolerance; Min/Max=Acceptance Range; +U=Fxpandad Measurement Unceriainty; TUR=Test Uncarlainty Ratio;
Accuracy=t{Max-Min)/2; Min = As Left Nominal(Rounded) - Tolerance; Max = As Lefl Neminal{Rounded) + Tolarance; Date=MM/DDYY

Mical Rodifguez, Quality Manager Aaron Judice, Technical Manager

Maintaining Accuracy:

In eur cpinion once callbratad your Water-Proof Thermomater °F{°C should maintaln s sceuracy, There Is no exect way to determine how long cafbration will be malniained, Water-Proof
Tharmemeter *F/*Cs ehange liltls, if eny al al, but can be affacted by aging, temperelura, shock, and centamination.

Recalibration:
For factory ealibration and ra-cerlification iraceabie 1o Nationat instiiute of Standards and Technology contact Gontrol Company.

CONTROL COMPANY 4456 Rex Road Friendswood, TX 77546 USA
Phone 281 4821714 Fax 281 482-9448  service@oontrotd.com  www.controld.com

Confrol Gompany is an [SO 17025:2005 Cellbration Laboratory Accreditad by {A2LA} Amerjean Assoclation for Leboratory Accreditation, Cerlificate No. 1760.01.
Control Company |5 S0 8004:2008 Quallty Gerlifled by {DNV) Dat Norske Vetites, Cerlifficate Ne. CERT-016805-2008-AQ-HOU-RvA,
International Laboratory Accreditation Gooperation {ILAC} - Muliifateral Recognilion Arrangemenit {MRA),

Paga i of 1 T ble® I & regl $ dradernark of Controf Compary © 2009 Control Company

HORIZON ENGINEERING 16-5702
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Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001

%’44 AR [ECCREDITED] ‘
it v Callbration Cert. No.: 4039-6313622 "

Cerlilicale Mo, 175001
Traceable® Certificate of Callbration E:r Water-Proof Thermometer °F/°C

Manufactured for and distributed by: Thomas Scientific, Box 99, 99 High Hill Road, Swedeboro, N.J 08085-0099 U.S A,
Instrument Identification:

BC

S/N: 140754314 Manufacturer: Control Company

Model: 9327K16
Standards/Equipment:

Description Serial Number Due Dgte NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240
Thermistor Module A17118 2124115 1000351744
Temperature Probe 128 32156 15-CJ73J-4-1
Temperature Calibration Bath TC-308 B3A444
Digital Thermometer 140073820 1428/15 4000-5680560

Certificate Information:

Techniclan: 68
Test Conditions:

Procedure: CAL-03 Cal Date: 10/31/14 Due Date; 10/31/16

23.0°C 43.0 %RH 1021 mBar

Calibration Data: (New Instrument)

Unit{s} Nominal As Found In Tel Nominal As Left InTol Min Max U TUR
°C N.A. 0.000 -0.5 Y -1.0 1.0 0.10 >4:1
°C N.A. 100.000 99.7 Y 99.0 101.0 0.059 >4:1

This Instrument was calibrated using Instruments Traceabte to National Institute of Standards and Technology.

A Test Uncertainly Retio of at least 4:1 is mainfainad unlese ofherwise stated and is calculated using the axpanded measurement uncertainty. Uncertalnly evaluetion includas the instrument under
fest and is caleulated In accordanca wilh the IS0 "Guide to the Expression of Uncerlsinty in Meesurement” (GUM). The uncerialnly reprasents an expanded uncerlalnly using a coveraga factor k=2
to approximata e 95% cenfidence level. In tolerence condltions are based on test resulls folling within specified limils with no reduction by the uncertainty of the measurement, The resufs contained
herein refate only to tha item calibrated, This cerlificate shall not be reproduced except In full, without wrilten sppraval of Confrof Company.

Nominal=Standard's Reading; As Left=Insirument's Reading; In Tol=in Tolerance; MinMMax=Acceptancs Range; tU=Expanded Measurement Uncerteinty, TUR=Test Uncerlainty Retia;
Accuracy=2Mex-Miny2; Min = As Lelt Nominal(Rounded) - Tolerance; Max = As Left NomInsi{Rounded) + Tolerance; Dale=MM/DD/YY

A 44&—-—*‘/ _,d—-'
Nicol Rodriguez, Quelily Managar Aaron Judics, Technical Maneger

Maintaining Accuracy:
Inour opinion once calibrated your Water-Proaf Thermemetar °F/°C should maintaln s accuracy. These Is no exact vay to defermine how jong calibration will be maintelned. Water-Proof
Thermometer °F/°Cs ehange filtle, If any at all, but can be effecled by aging, {emperaiure, sheck, and contemination.

Recalibration:
For factory calibration and re-certification raceatle lo National Institute of Standards and Technelogy centact Control Company.

CONTROL COMPANY 4465 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@control3.com  www.control2.com

Controt Company is an SO 170252005 Catibration Leboralory Accredited by (A2LA) American Asscclation for Laboratory Accrediation, Certificate No. 1750.01.
Control Company ts [SO 9004:2008 Quality Cen#led by (DNV) Dat Nozska Veritas, Certificate No. CERT-01 B805-2006-AQ-HOU-RvA,
internalional Laboretory Accreditation Cooperation {ILAC) - Multilateral Racognltion Arcangement (MRA).
©200% Control Company

Pege10f1 Tracealie® i3 a registered tredemark of Control Company

HORIZON ENGINEERING 16-5702
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Calibration complies with ISO/IEC
17025, ANSI/NCSL Z540-1, and 9001

o

[ACCREDITEDE

Calibralion

Certifleate No. 1760.01 Cert. No.: 4039-6313605
" Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Z, &
redal e

Manufactured for and distributed by: Thomas Scientific, Box 99, 99 High Hill Road, Swedsboro, NJ 08085-0099 U.S.A.
Instrument Identification:

BS
S/N: 140754303 =

Model: 9327K16 Manufacturer: Control Company

Standards/Equipment:

Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240 -
Thermlstor Module A17118 2/24118 1000351744
Temperature Probe 128 31215 16-CJ73J-4-1
Temperature Calibration Bath TC-309 B3A444
Digital Thermometer 140073620 1128115 4000-5680560

Certificate Information:

Technician: 68 Procedure: CAL-03 Cal Date: 10/31/14 Due Date: 10/31/186

Test Conditions: 23.0°C 43.0%RH 1021 mBar
Calibration Data: (New Instrument)
Unit(s} Nominal As Found In Tol Nominal As Left in Tol Min Max U TUR
°C NA, 0.000 -0.2 Y -1.0 1.0 0.10 >4:1
°G N.A, 100.000 99.5 Y 99.0 101.0 0.059 >4

This Instrument was calibrated using Instruments Traceable to Mational Institute of Standards and Technology.

A Test Uncerlalnty Ratio of at least 4:1 Is malntained unless otherwlse stated and I3 celculated using the expanded measuremnent unicartainty. Uncerlalnly evaluetion includes 1he Instrtument under
lest and js calculaled [n accardance with the 150 "Guida to the Expraasion of Uncerlainly in keasurement” {3UM). Fhe uncerlainly represents an expandad unceriainty using a coverage faclor k=2
lo approximate a 95% confidence lovel, In tolerance conditions are based on {est results falling within specified limits with no reduclion by the uncertelnty of the measurement. The resuilts contained
heroin relate only to the Itern calibrated. This cerlificate shall not be reproduced except In fuli, withoud writlen approvel of Canirol Company,

Nominal=Standard’s Reading; As Leti=Instrumants Reading; In Tol=In Tolarance; Minfiax-Acceptance Renge; tU=Expanded Maesuremant Uncariainty; TUR=Tast Uncerlsinty Ratio;
Accuracy={Max-Min}2: Min = As Lefl NominalRounded) - Tolerance; #ax = As Left Nominal{Roundad) + Tolarence; Date=MM{DDIYY

ical Ftc:d:iguaz. Quslity Manager Aaron Judica, Te;::hnica( Manager

Maintaining Accuracy:

In our eplnion once calibrated your Watar-Proof Thermometer *F/°C should maintain ils eccuracy. There Is no exect way Lo determine how long calibration will be malnteined, Waler-Proof
TFhermomeles °F/*Cs change littte, # any at all, but can be affecled by aglng, temperature, sheck, and cantamination,

Recalibration:
For faciony calibration and re-cerificallon iracasble to National Institute of Standards and Technelopy contect Gonlro Company,

CONTROL COMPANY 4456 Rex Road Friendswood, TX 77646 USA
Phone 281 482-1714 Fax 281 482-9448  service@controld.com www.control3.com

Controi Company Is an ISO 17025:2005 Callbratlon Laboratory Accrediled by {A2LA} Amerlcan Assaclatlon for Laboretory Accreditation, Carliflcete No, 1760.01,
Gontrol Gompeny [s 150 8001:2008 Quaiity Gerlified by {DNV) Det Norske Verllas, Cartlficate Mo, CERT-01805-2005-A0-HOU-RvA.
Imernationa Lahoralory Accred(tation Cooperation {ILAC} - Multilaterel Recognition Arrangement {MRA}.

A trad )

of Contral Company © 2009 Control Company

ble®{s n rogh
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il;aa“\;i///m& Calibration complies with ISO/IEC
TN memem 17025, ANSI/NCSL Z540-1, and 9001
il Callbration Cert. No.: 4039-631 3611

Cartllcate No. 1750.01
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Manufactured for and distributed by: Thomas Scientific, Box 99, 99 High Hill Road, Swedeboro, NJ 08085-0099 U,5.A.
Instrument Identification: '

Model: 9327K16 S/N: 140754308 Manufacturer: Control Company

MV

Standards/Equipment:

Desctiption Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240 ;
Thermistor Moduie A17118 22415 1000351744
Temperature Probe 128 31215 15-CJ73J-4-1
Temperature Calibration Bath TC-308 B3A444
Digital Thermometer 140073620 1/28/15 4000-5680560

Certificate Information:

Technician: 68 Procedure: CAL-03 Cal Date: 10/31/114 Due Date: 10/31/16

Test Conditions: 23.0°C 43.0 %RH 1021 mBar
Catibration Data: (New Instrument)
Unit(s) MNominal As Found in Tol Nominal As Left In Tol Min Max U TUR
°C N.A. 0.000 -0.3 Y -1.0 1.0 0.10 =411
°C N.A, 100.000 99.8 Y 99.0 101.0 0,059 =41

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.

A Test Uncerlainty Ratio of at least 4:1 Is maintainad unless ctherwisa stalad and Is caleulated using the expanded measurement uncertainty, Uncertainly evaluation includes the inslrument under
1est and s calculated In accordanca with the 1SO *Guide to the Exprassion of Uncerlainly in Measurement* {GUM]. The uncertainly represents an expanded uncertainty using a coverage factor k=2
to approximate a 95% confidenca level. In tolerance conditions are basad on tesl resulis falling within spoclfied limis with no reduclion by the uncarlainty of the messurement. Tha resulls contained
hereln relata only to the ilem catibrated, This carlificate shall not be raproduced excopt in full, withoul witlen approval of Gorftrol Company.

MNomlnat=Standard's Reading; As Lal=Insirument's Reading; In Tol=In Tolerance; Min/Max=Acceptance Renge; #U=Expanded Measurement Uncertainty; TUR=Test Uncertainly Ralio;
Accuracy=+{Max-Min)/2; Min = As Laft Nominal(Rounded) - Tolerance; Max = As Left Nominal{Roundad} + Telerance; Date=MM/DD/YY

Nicol RoHrIguaz, Quality Manager Agzron Judice, Te.chnical Manager

Maintaining Accuracy:

In our opinion onee callbrated your Water-Proof Tharmomater °F/°C should maintain Its accuracy. There Is no exact way te determine how [ong calibration wll be maintained, Water-Proof
Thermometer °F#*Cs change liifle, if any at all, but can be affected by aging, lemperature, siock, and contamination,

Recalibration:
For factory calibration and re-ceriificetion fraceabia to Mational Instilute of Standards and Technelogy contact Control Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546  USA
Phone 261 482.1714 Fax 281 482-9448 service@control3.com www.controld.com

Control Gompany I5 an 1SO 17025:2005 Calibration Laboratory Aceradited by {A2LA} Amariean Associatlon for Laboratory Accraditetion, Cerlificate No, 1760.01,
Cenirol Gompany is 150 9001:2008 Quality Certifiad by (DNV) Det Nerske Verilas, Certlficate No. CERT-01805-2006-AQ-HOU-RvA.
tnternational Laboratory Accreditation ooperation (ILAG) - Mukilateral Recognition Arrangament {MRA).

© 2005 Control Company

Pego Lof t T ble® s a rogi d trad k of Coniroi Company
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Calibration complies with ISO/IEC
17025, ANSI/NCSL Z2540-1, and 9001

{

)

NS
it Galoration Cert. No.: 4039-7216695

Certilicate No. 1750.01 :
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

Cust [D:Hofizon Engineering, 13585 NE Whitaker Way, , Portland, OR 97230 U.S.A.
Instrument ldentification:

{ RMA:1000681 }

Model: 90205-22 S/N: 130301083

PB

Manufacturer: Control Company

Standards/Equipment:

Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240
Thermistor Modute Ai7118 3/03/16 1000371058
Temperature Probe 3038 4102116 16--A0P28-20-1
Temperature Calibration Bath TC-231 AT9341
Digitai Thermometer 130070752 2/20/16 4000-6561724

Certificate Information:

Technician; 68 Procedure: CAL-03 Cal Date: 11/16715 Due Date: 11/16/16

Test Conditions: 24.9°C 50.0 %RH 1011 mBar
Calibration Data: .
Unit(s) Nominal As Found In Tol Nominal As Left In Tot Min Max +U TUR
°C 0.000 «(.3 Y 0.000 -0.3 Y -1.0 1.0 0.10 »4:1
°C 100.000 99.8 Y 400.000 99.8 Y 99.0 101.0 0.069 »4:1

This Instrument was callbrated using Instruments Traceable to National Instltute of Standards and Technotogy.

A Test Uncertalnly Retio of at least 4:1 is meintalned unless otherwise stated and is calculated using the expanded measurement uncertainty. Uncertalnly evaluation includes the instrument under
teat and |s calculated in accardance with the 180 "Guide to the Expression of Uncerlainly In Measurement® {GUM), The uncertalnty represents an expanded uncertainly using a coverage factor k=2
to approximate a 95% canfidencs level. In tolerance condifions are based on test resulls falling wilhin speciffed Emis with no reduction by the uncerleinty of the measurement, The results contained
herein relale only to the lemn calibrated, This certificate shall not be reproduced except in full, without wiliten approval of Control Company,

Nominai=Slandard's Reading; As Left=Instrument's Reading; In Tol=in Toleranca; MiniMex=Acceptence Rangs; :lU=Expanded Measuremani Uncertainly; TUR=Test Uncerleinly Retlo;
Accuracy={Max-Min)/2; Min = As Left Nominal(Rounded) - Talerance; Max = As Left Nominal(Rounded) + Tolerance; Dete=MM/DDSYY

Nicol Rodriguez, Quallly Manager Aeron Judice, Technical Manager

Maintaining Accuracy:

In our aplnion once calibratad your Water-Proof Tharmometer °F/°C should maintain its accuracy. There is no exacl way to determine how long cafibretion will be maltainad. Weter-Proof
Thermomater *F/°Cs change litile, if any at all, bui cen he affected by aging, termperaturs, shock, end conlamination,

Recalibration:
For factory cafibretion and re-cartiflcation tracaeable to Metional Institute of Standards end Technology centact Control Compeny.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 4821714  Fax 281 482-9448 service@controld.com www.controld.com

Cantral Company |s an {S0O 17025:2005 Cafibratien Laboratory Accredited by {A2LA} American Assocletion for L.aboratory Accreditation, Certificate No, 175G.01,
Cantrel Compeny is 130 8001:2008 Quality Gortifiod by (DNV) Det Norske Verltaa, Cerlificate No, CERT-01805-2006-AQ-HOU-RvA.
International Laboratory Accreditation Cooperalion {ILAC) - Muitilaterel Recognition Arrangement (MRA).

Page 1 of 1 Traceable® is a regi } trademark of Centrol Company © 2009 Coxntral Company
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:I\\\i////ai Calibration complies with ISO/IEC
%N [RoomeomEd) 17025, ANSI/NCSL Z540-1, and 9001
“hrfd N Callbration Cert. No.: 4039-7216696

Carlificate No. 1750.01
Traceable® Cettificate of Calibration for Water-Proof Thermometer °F/°C

SH

Cust ID:Horizon Engineering, 13585 NE Whitaker Way, , Portland, OR 97230 U.S.A,
Instrument ldentification:

{ RMA:1000681 )

Model: 90205-22 S/N: 130306869  Manufacturer: Control Company

&

Standards/Equipment:

Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-179 A45240
Thermistor Module A17118, 3/03/16 1000371058
Temperature Probe 3039 4/02/16 15--A0P2S-20-1
Temperature Calibration Bath TGC-231 A79341
Digital Thermometer 130070752 2120016 4000-8561724

- Certificate Information:

Technician: 68 Due Date: 11/16/16

Procedure: CAL-03 Cal Date: 11116/15

Test Conditions: 24.9°C 50.0 %RH 1011 mBar
Calibration Data:
Unit(s} Nominal As Found I Tol Nominal As Left fn Tol Min Max +U TUR
°C 0.000 -0.2 Y 0.000 -0.2 Y -1.0 1.0 0.10 >4:1
“C 100.000 89.8 Y 100.000 99.8 Y 9.0 101.0 0.059 >4

This Instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.

A Test Uncertainty Ratio of at ieast 4:1 is maintalnad unfess otharwise slated and ks calculated using.the expanded measurement uneertalnty. Uncertalnly evaluation includes the instrument under
tost and Is celcutated in accerdance with tha 150 "Gulde to the Expression of Uncerlainty In Measurement” (GUM). The uncertalnly represents an expanded uncertainty using a caverage factor k=2
to approximate & 95% confidence level. In folerance conditions are based on test results falling within specified limits with no reduction by the uncertainly of the measuremant. The results contained
hereln refata only to the item calibrated. This cerlificate shali not be reproducod except in full, without wiitten eppraval of Contrel Company.

Nominal=Standard's Reading; As Left=Insirumant's Reading; tn Tol=In Tolerance; MiniMax=Acceptance Range; +U=Expanded Measurement Uncertainty; TUR=Test Uncerlainty Retlo;
Accuracy=+{Max-Min)f2; Min = As Lefl Nominal(Rounded) - Tolerance; Mex = As Left Nominal{Rounded) + Tolerance; Date=MMIDIHYY

Nicol RoHriguez, Quetity Manager Aaran Judice, Technical Manager

Maintaining Accuracy:

Inour opinion once calfbraled your Watee-Procf Thamometer *F/*C should meintain its eccuracy, There Is no exect way to detarmine how Jong calibration will be mainteined, Water-Procf
Thermometer °F/*Cs change liltle, If any at al}, but can be affacted by eglng, temperature, shock, and contamination.

Recalibration; ‘
For factary calibration end re-corlificalion iracsabla to Neticnel instilute of Standards and Technalogy cantacl Confrol Company.

CONTROL COMPANY 4456 Rex Road Friendswood, TX 77646 USA
Phone 281 482-1714 Fax 281 482-9448  service@controld.com www.control3.com

Control Company Is an IS0 17025:2605 Calibration Laboralory Accraditad by (A2LA} American Assodiation for Leboratery Accredltetion, Gerlificate No, 17560.01,
Control Company Is [SO 8001:2008 Qualily Certified by (ONY} Dot Norske Veritas, Cerlificate No. CERT-01805-2606-AQ-HOU-RvA.
International Labaratory Accreditation Coopasation (ILAC) - Multilateral Recognition Arrangement {MRA).
© 2008 Control Cempany

Page 1 ef 1 Traceable® is a registered trademark of Controf Company
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iﬁ\i\%’m&i @ Calibration complies with ISO/IEC
To & 17025, ANSINCSL 2540-1, and 9001
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gal;glr]aﬁl:tmN 75001 Cert. No.: 4039-6506386
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C |

Manufactured for and distributed by: Thomas Scisntlfic, Box 99, 99 High Hill Rc;ad, Swedeboro, NJ 08085-0099 U.S.A.
Instrument Identification:

PAT

Model: 9327K16 S/N: 150067645 Manufacturer: Control Company
Standards/Equipment;
Description Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TC-231 A79341
Thermistor Module A27129 11/04/15 1000365407
Temperature Probe 5202 11/19/16 6-CVaY2-1-1
Thermistor Module A17118 2124115 1000351744
Temperature Probe 3032 25 15-CJ73J-1-1
Temperature Calibration Bath TC-179 A45240
Certificate Information:
Techniclan: 68 Procedure: CAL-03 Cal Date: 1/28/15 Due Date: 1/28/17

Test Conditions: 25.0°C 32.0%RH 1022 mBar

Catlibration Data: (New Instrument)

Unit(s) Nominal As Found In Tol Nominal As Left In Tol Min Max E 10 TUR
°C N.A. 0.000 ~0.4 Y -1.0 1.0 0.10 44
°C N.A, 100.000 99.4 Y 899.0 101.0 0.059 >4:4

This instrument was calibrated using Instruments Traceable to National Institute of Standards and Technology.
A Tast Uneerlainly Ratlo of et least 4:1 Is maintained unlass otharwise staled and is caiculaied using the expanded measurement uncertalnly. Unceralnty evaluation includes the Instrument under
test and is caleulated In accordance with tha IS0 “Guide to the Exprassion of Uncertainty in Measurement” {GUM). The unceriainiy represants an expandad uncarieinty using a coverage factor k=2

to approximate a 85% confidenca level, In tolerance eanditions are bassd on lest resulls falling wilhin specified fimits with na reduction by the uncertainty of ¥a measurement. The rasulis contained
herain relate only lo fhe ltem callbrated. This certiflcate shall not be reproduced except in full, without wrilten approval of Conirol Gompany.

Nominal=Standara's Readlng; As Lefl=Instrument's Reading; In Tol=In Tolerance; MinfMax=Accepltance Range; +U=Expanded Messuremant Uncanalnty; TUR=Test Uncerleinty Ratia;
Accuracy={Max-Min}2; Min = As Left Nominel{Rounded) - Tolarance; Meax = As Left Nominal{Reundad) + Tolerance; Date=MM/DD/YY

. ) /:(

Nicol Redriguez, Quallly Manager Aaron Judice, Tachnical Manager

Maintaining Accuracy:

in our oplnion ance callbrated your Waler-Proof Thermometer *F/*C shoutd malntain {8 accuracy. There i3 no exact way to datermine how fong calibration wiii be malntained, Watsr-Proof
Thammometer *F/*Cs change litile, if eny at all, but can be affected by aging, temperature, shock, and contamination.

Recalibration:

Fer factory calibration and ra-cenlification traceable ta Natlonal Institute of Standards end Technology contact Cenlrel Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 281 482-1714  Fax 281 482.9448  satvice@controld,.com  www.control3,com

Conlral Company is an IS0 17026;2005 Callbration Laboralory Accredited by {A2] A) American Association for Laboratory Accreditation, Cerlificale No, 1750,01,
Conlroi Company is 180 9001;2008 Guellly Cerlified by {DNV) Det Norske Varitas, Certiiicale No. CERT-01805-2006-A0-HOU-RvA,
intemational Leboratory Accreditetion Cooperetion (JLAC) - Multilateral Recagnitian Arrangement (MRA}.

Page 1 of' 1 Traceable® is a registered tredemark of Control Company © 2009 Contral Company
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Calibration complies with ISO/IEC
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[ACCREDITED]
Zht Y Caibration Cert. No.: 4039-7175480

Cortificals No. $750.01 .
Traceable® Certificate of Calibration for Water-Proof Thermometer °F/°C

0

Manufactured for and distributed by: Thomas Sclentlfic, Box 99, 99 ngh Hill Aoad, Swedeboro, NJ 08085-0099 U.S.A,
instrument ldentification:

Model: 9327K16 S/N: 151830463 Manufacturer: Control Company
Standards/Equlpment'
‘ ) Description - Serial Number Due Date NIST Traceable Reference
Temperature Calibration Bath TG-1 79 L ’ Ad45240 )
Thermistor Module Al7118 3/03/16 1000371058
Temperature Probe 3039 4/02{16 16--A0P25-20-1
Temperature Gallbration Bath TG-231 © o A79341
Thermistor Module A27129 11/04/15 1000365407
Temperalure Probe ) 5202 111916 6-CVoY2-1-1
Certiflcate information:
Technician: 68 Procedure: CAL-03 Cal Date: 10/30/15 Due Date: 10/30/17

Test Conditions: 24.4°C 50.0 %RAHR 1012 mBar

Calibration Data: (New instrument)

Unit(s} MNominal As Found In Tol Nominal As Left In Tol Min Max U TUR
*C ] N.A. 0.000 -0.3 Y -1.0 1.0 010 >4:1
G N.A. 100.000 100.2 Y 99.0 101.0 0.059 >4

This instrument was callbrated using Instruments Traceable to National Institute of Standards and Technology,

A Test Uncartainty Ratia of at ieast 4:1 is maintalned unlass otherwise stated and s calculated using the expandad meesurement uncertainty. Uncerainty evaiustion includes the instrument undar
tast and is calcuiated In accordanca with the | S0 *Guide o the Expression of Uncartainty In Measurament (GUM), The uncartainty represents an expanded uncertainty using a covarage factor k=2
to approximata a 95% confidence level. In toleronce conditions eta based an tost resuits falling within specifiad limils with ne raduction by the upcartainty of the measurement. The results contained
herein telate cnly o tha item callbrated, This centificate shall not ba raproducad axcept in full, without wiitten epproval of Centrol Compeny.

Nominal=Standard's Reading; As Left=instrumant’s Reading; In Tcl=In Tolerance; Min/Max=Accoptance Range; tU=Expended Meesurament Uncetleinty; TUR=Test Uncertalnty Ratio;
Accuracy=+{Max-Min}/2; Min = As Laft Nominal{Rounded) - Tolerence; Max = As Laft Nominal{Roundad} + Tolarance; Deta=MM/DD/YY

Nical Rodriguez, Quality Manager ' Aaron Judice, Technlcal Manager

Maintaining Accuracy:

In our opinton once callbrated your Water-Proof Thetmameter °F*C should maeintein Its accuracy. There Is no exact way o determina how long calfbration will be maintained, Watar-Froof
Thermometar *F{°Cs change-liltle, if any at all, bul can be affactad by aging, tamperature, shock, end contemlnation,

Recatihration:

For factory celibration end re-cartiflcation tzacaable 1o National Institute of Standerds end Technology contact Control Company.

CONTROL COMPANY 4455 Rex Road Friendswood, TX 77546 USA
Phone 261 482-1714 Fax 281 482-9448 service@controld.com  www.control3.com

Control-Gompany Is an SO 17025:2005 Gallbration Laboretory Accradited by (A2LA} Amerlean Assotialion for Laboratory Accreditetlon, Cetliflcate No. 1760.01.
Contro Company is 150 800%:2008 Quelity Centiflad by (DNV) Det Norske Varltas, Carlificate No. CERT-01805-2006-A0-HOU-RvA,
Internationai Leboratory Accreditation Gooperation {ILAC) - Multilaieral Recognition Arrangamant {MRAA).

.Pape Eof 1 Tracorhle® Is a registered trademark of Conteal Company @ 2009 Cantrol Company
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Date: l/f//ﬁ-//é _
Puma ID Val (mt) | Time Csep) ' HW{WM)
qug l 200 ml 26182 Hi: g
Pw 2 200m 1 (3,23 919
qu;f 3 200mL L1234 109.3

Shared files\Field Data Sheets\Columnated Data Sheets\4 column_M_v1.pdf
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BAROMETER CALIBRATIONS

104

JH mew
BAROMETER CALIBRATIONS inHg inHg Diff inHg
ELEVATION OF STANDARD 30 FT NWS %

TV 1 #N/A H#NIA H#N/A
TV2 #N/A #NIA #NIA
TV 3 1/8/2016 30.10 30.02 0.3% 0.08
TV 4 11512016 30.20 30.06 0.5% 0.14
™G 1182016 30.20 30,02 0.6% 0.18
Portiand Shop Barometer #NIA #NIA #NIA
Shortridge #1 (HE 276) 11812016 30.30 30.02 0.9% 0.28
Shartridge #2 (HE 028) 11812016 30.00 30.02 -0.1% -0.02
Sharltridge #3 (HE 226) 11872016 30.00 30.02 -0.1% -0.02
Shortridge #4 (HE 325) 1/13/20186 29.93 29.90 0.1% 0.03
Shorlridge #5 (HE 414) 141512016 29,99 30.06 -0.2% -0.07
Shortridge #6 1/13/2016 29.93 29.80 0.4% 0.13
Shortridge #7 (HE 324) 1/8/2016 30.10 30.02 0.3% 0.08
Shortridge #8 HMIA #HNIA

CARL SLIMP #N/IA #NIA

HORIZON ENGINEERING 16-5702
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Quality Assurance/Quality Control

Introduction The QA procedures outlined in the U. S. Environmental Protection
Agency (EPA) test methods are followed, including procedures, equipment
specifications, calibrations, sample extraction and handling, calculations, and
performance tolerances. Many of the checks performed have been cited in the
Sampling section of the report text. The resuits of those checks are on the
applicable field data sheets in the Appendix.

Continuous Analyzer Methods Field crews operate the continuous analyzers
according to the test method requirements, and Horizon's additional
specifications. On site quality control procedures include:

Analyzer calibration error before initial run and after a failed system

~ bias or drift test (within £ 2.0% of the calibration span of the analyzer

for the low, mid, and high-level gases or 0.5 ppmv absolute difference)
System bias at low-scale (zero) and upscale calibration gases (within
5.0% of the calibration span or 0.5 ppmv absolute difference)

Drift check (within £3.0% of calibration span for low, and mid or high-
level gases, or 0.5 ppmv absolute difference)

System response time (during initial sampling system bias test)
Checks performed with EPA Protocol 1 or NIST traceable gases

Leak free sampling system

Data acquisition systems record 10-second data points or one-minute
averages of one second readings '

NO, to NO conversion efficiency (before each test)

Purge time (= 2 times system response time and will be done before
starting run 1, whenever the gas probe is removed and re-inserted into
the stack, and after bias checks)

Sample time (at least two times the system response time at each
sample point)

Sample fiow rate (within approximately 10% of the flow rate
established during system response time check)

Interference checks for analyzers used will be included in the final test
report

Average concentration (run average < calibration span for each run)
Stratification test (fo be done during run 1 at three(3) or twelve(12)
points according to EPA Method 7E; Method 3A, if done for molecular
weight only, will be sampled near the centroid of the exhaust;
stratification is check not normally applicable for RATAs)

HORIZON ENGINEERING 16-5702
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Quality Assurance/Quality Control

Manual Equipment QC Procedures On site quality control procedures include
pre- and post-test ieak checks on trains and pitot systems. [f pre-test checks
indicate problems, the system is fixed and rechecked before starting testing. If
post-test leak checks are not acceptabie, the test run is voided and the run is
repeated. Thermocouples and readouts are verified in the field to read ambient
prior to the start of any heating or cooling devices.

Sample Handling Samples taken during testing are handled to prevent
contamination from other runs and ambient conditions. Sample containers are
glass, Teflon™, or polystyrene (filter petri dishes) and are pre-cleaned by the
laboratory and in the Horizon Engineering shop. Sample levels are marked on
containers and are verified by the laboratory. All particulate sample containers
are kept upright and are delivered to the laboratory by Horizon personnel.

Data Processing Personnel performing data processing double-check that
data entry and calculations are correct. Resuits include corrections for field
blanks and analyzer drift. Any abnormal values are verified with testing
personnel and the laboratory, if necessary.

After results are obtained, the data processing supervisor validates the data with
the following actions:
» verify data entry
» check for variability within replicate runs
» account for variability that is not within performance goals (check the
method, testing, and operation of the plant}
» verify field quality checks

Equipment Calibrations Periodic calibrations are performed on each piece of
measurement equipment according to manufacturers’ specifications and
applicable test method requirements. The Oregon Department of Environmental
Quality (ODEQ) Source Testing Calibration Reguirements sheet is used as a
guideline. Calibrations are performed using primary standard references and
calibration curves where applicable.

Dry Gas Meters Dry gas meters used in the manual sampling trains are
calibrated at three rates using a standard dry gas meter that is never taken into
the field. The standard meter is calibration verified by the Northwest Natural Gas
meter shop once every year. Dry gas meters are post-test calibrated with
documentation provided in test reports.

HORIZON ENGINEERING 16-5702



Quality Assurance/Quality Control

Thermocouples Sample box oven and impinger outlet thermocouples are
calibration checked against an NIST traceable thermocouple and indicator
system every six months at three points. Thermocouple indicators and
temperature controllers are checked using a NIST traceable signal generator.
Readouts are checked over their usable range and are adjusted if necessary
(which is very unusual). Probe thermocouples are calibrated in the field using
the ALT-011 alternate Method 2 calibration procedure, which is documented on
the field data sheet for the first run the probe thermocouple was used.

Pitots Every six months, S-type pitots are calibrated in a wind tunnel at three
points against a standard pitot using inclined manometers. They are examined
for dents and distortion to the alignment, angles, iengths, and proximity to
thermocouples before each test. Pitots are protected with covers during storage
and handling until they are ready to be inserted in the sample ports.

Nozzles Stainless steel nozzles are calibrated twice each year by checking for
nicks or dents and making diameter measurements in triplicate. Quartz and
borosilicate glass nozzles (and often stainless steel nozzles} are commonly
calibrated in the field by taking the average of three consecutive diameter
measurements. These field calibrations are recorded on the field data sheet for
the first run the nozzie was used.

108
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HORIZON

ENGINEERING 13585 NE Whitaker Way « Portland, OR 97230
e Phone (503) 255-5050 o Fax {(503) 255-0505
www_horizonengineering.com

March 24, 2016 Project No. 5702

Mr. George Davis

Oregon Department of Environmental Quality
Northwestern Region — Portland Office

700 NE Multhomah St., Suite 600

Portland, OR 97232

Mr. Michael Eisele, P.E.

Oregon Department of Environmental Quality
Western Region — Salem Office

4026 Fairview Industrial Drive

Salem, OR 97302

Re: Source Testing: Bullseye Glass Co.

3722 SE 21% Ave

Portland, OR 97202
This correspondence is notice that Horizon Engineering is to do source testing
for the above-referenced facility, tentatively scheduled for April 2016. This will
serve as the Source Test Plan unless changes are requested prior to the start of
testing.
1. Source to be Tested: Glass Furnace T7
Test Locations: Baghouse BH-1 Inlet and Qutlet
Purpose of the Testing: Performance testing for new baghouse
Source Description: Source description will be included in the final report.

Pollutants to be Tested: particulate matter (PM), Total Cr, and cr',

o o B ow N

Test Methods to be Used: Testing will be conducted in accordance with
EPA methods in Title 40 Code of Federal Regulations Pait 60 (40 CFR 60),
Appendix A, from the Electronic Code of Federal Regulations (www.ecir.qov),
January, 2014; Oregon Department of Environmental Quality (ODEQ)
methods in Source Sampling Manual Volume 1, April, 2015.

110
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Michael Eisele, Oregon Dept. of Environmental Quality, March 24, 2016 2

Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ isokinetic traverses)
CO; and Oy EPA Method 3A (NDIR and paramagnetic analyzers)
Moisture: EPA Method 4 (incorporated w/ ODEQ Method 5)

PM: ODEQ Method 5 (filterable and condensable PM; isokinetic

impinger train technique)
Total Cr & Cr*®: SW-846 Method 0061 (isokinetic recirculatory impinger train
technique with Cr*® analysis by IC with Post-Column
Derivatization-Visible Absorption and Total Cr analysis by

ICP-MS)

7. Continuous Analyzer Data Recording: Data acquisition system (DAS) will
be used. Strip chart records may be used as backup. One-minute averages
of one-second readings are logged. Run averages, tabulated data and the
graphic outputs from the DAS are included in the test reports.

8. Continuous Analyzer Gas Sampling: EPA Method 3A will be sampled at
one point near the exhaust centroid because it is not done for a correction.
Particulate and gas sampling will be simultaneous.

9. Criteria Location: It is assumed today, but it will be confirmed on or before
the test day, that each test port location meets criteria in EPA Methods 1 and
2. :

10. Quality Assurance/Quality Control (QA/QC): Method-specific quality
assurance/quality control procedures must be performed to ensure that the
data is valid for determining source compliance. Documentation of the
procedures and results will be presented in the source test report for review,
Omission of this critical information may result in rejection of the data,
requiring a retest. This documentation will include at least the following:

Continuous analyzer procedures: Field crews will operate the analyzers
according to the test method requirements with additional data backup. On-
site procedures include:

EPA Method 3A:

s Analyzer calibration error before initial run and after a failed system bias
or drift test (within £ 2.0% of the calibration span of the analyzer for the
low, mid, and high-level gases or 0.5 ppmv absolute difference)

e System bias at low-scale (zero) and upscale calibration gases (within
5.0% of the calibration span or 0.5 ppmv absolute difference)

e Drift check (within £3.0% of calibration span for low, and mid or high-level
gases, or 0.5 ppmv absolute difference)

¢ System response time (during initial sampling system bias test)

e Checks performed with EPA Protocol 1 or NIST traceable gases except
Zero gas

e Zero gas meets the definition for zero air material as defined by 40 CFR
72.2

o |eak free sampling system
e Data acquisition systems record 10-second data points or one-minute
averages of one second readings

' EPA Method 3A will only be measured at the baghouse outlet.

HORIZON ENGINEERING
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112

- Michael Eisele, Oregon Dept. of Environmental Quality, March 24, 2016 3

Purge time (= 2 times system response time and will be done before
starting run 1, whenever the gas probe is removed and re-inserted into the
stack, and after bias checks)

Sample time (at least two times the system response time at each sample
point}

Sample flow rate (within approximately 10% of the flow rate established
during system response time check}

Interference checks for analyzers used will be included in the final test
report

Average concentration (run average < calibration span for each run)
Stratification test (to be done during run 1 at three(3} or twelve(12) points
according to EPA Method 7E; EPA Method 3A if done for molecular
weight only will be sampled near the centroid of the exhaust; and
stratification check not normally applicable for RATAs)

Manual equipment procedures: Field crews will operate the manual testing

equipment according to the test method requirements. On-site procedures
include:

Operators will perform pre- and post-test leak checks on the sampling
system and pitot lines.

Thermocouples attached to the pitots and probes are calibrated in the
field using EPA Alternate Method 11. A single-point calibration on each
thermocouple system using a reference thermometer is performed.
Thermocouples must agree within £2°F with the reference thermometer.
Also, prior to use, thermocouple systems are checked for ambient
temperature before heaters are started.

Nozzles are inspected for nicks or dents and pitots are examined before
and after each use to confirm that they are still aligned.

Pre- and post-test calibrations on the meter boxes will be inciluded with
the report, along with semi-annual calibrations of critical orifices, pitots,
nozzles and thermocouples (sample box impinger outlet and oven, meter
box inlet and outlet, and thermocouple indicators).

Blank reagents are submitted to the laboratory with the samples. Liquid
levels are marked on sample jars in the field and are verified by the
laboratory.

The Oregon Method 5, 7, and 17 minimum sample volume shall be the
greater of 31.8 dscf or sufficient to ensure a minimum ISDL of one-half
(1/2) the emission standard.

SW-846 Method 0061: Field crews will operate the manual testing equipment

according to the test method requirements. On-site procedures include:

0.5 M KOH will be used to ensure that the pH of the solution is above 8.5
after sampling.

pH of the impinger solution will be checked during sample recovery.

The sample train will be purged with N2 at a rate of 10 L/min for 30
minutes.

If the stack temperature is above 200 OF, the Teflon sample and
recirculating lines may be placed in an ice bath to keep the recirculated
reagent cool enough so it does not turn to steam.

HORIZON ENGINEERING
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Michael Eisele, Oregon Dept. of Environmental Quality, March 24, 2016 4 -

Audit Sample Requirement. The EPA Stationary Source Audit Sample
Program was restructured and promulgated on September 30, 2010 and was
made effective 30 days after that date. The Standard requires that the
Facility or their representative must order audit samples if they are available,
with the exception of the methaods listed in 40 CFR 60, 60.8(g){(1). The TNI
website is referred to for a list of available accredited audit Providers and
audits (www.nelac-institute.org/ssas/). If samples are not available from at
least two accredited Providers they are not required. Currently, accredited
Providers offer audit samples for EPA Methods 6, 7, 8, 12, 13A, 13B, 26,
26A, 29 and 101A. Based on the above, Bullseye Glass is not required to
obtain audit samples for this test program.

11.Number of Sampling Replicates and their Duration: One (1) test run of
approximately sixteen hours at each location. Inlet and outlet testing will be
simultaneous. In no case will sampling replicates be separated by twenty-
four (24) or more hours, unless prior authorization is granted by the
Department.

12. Reporting Units for Results: Results will be expressed as concentrations
(ppmv, ng/dscm. or gr/dscf), as rates (ib/hr), and on a production basis if that
information is provided.

13.Horizon Engrg. Contact: Thomas Rhodes or
(503) 255-5050

Fax (603) 255-0505
E-maii trhodes@montrose-env.com
14.Consultant: John Browning
(603) 212-2515
Cell (603) 412-9842
E-mail ibrowning@bridgeh20.com
15.Source Site Personnel: Dan Schwoerer
(603) 232-8887
Fax (503) 238-9963
E-mail danschwoerer@bullseyeglass.com
16. Regulatory Contacts: George Davis
(503) 229-5534
Fax (503) 229-6945
Ermail davis.george(@deqg.state.or.us

Michael Eisele
(503) 378-5070
Fax (503) 378-4196
E-mail EISELE.Michael@deqg.state.or.us

17. Applicable Process/Production/Control Information: Operating data that
characterize the source are considered to be;

¢ Type and quantity of material being processed — 1,200 to 1,350 pounds of

batch materials to make dark green cathedral glass with a chromium
content greater than 1.00%

HORIZON ENGINEERING
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Michael Eisele, Oregon Dept. of Environmental Quality, March 24, 2016 5

s Furnace temperature Furnace to be regulated between the temperature
of 2,100°F and 2,575°F as per usual production parameters.

s Redox settings — Combustion gasses to be mixed at a ratio of 1.02 to 1.20
parts natural gas for 2.0 parts oxygen as per usual production parameters

» Baghouse pressure drop — Pressure readings will be tracked durlng the
testing cycle

e All normally recorded process information

Process/Production/Control information is to be gathered for each test
run by the Source Site Personnel and provided to Horizon for inclusion

in the report.

The source must opgrate at the rate specified in the Permit during testing.
Rates not in agreement with those stipulated in the Permit can result in test
rejection for application to determine compliance or emission factor
verification. Imposed process limitations could also result from atypical rates.

If the Permit does not specify a process rate for testing, we recommend a
normal maximum rate.

18.Source Test Audit Report: Source Test Audit Report forms will be submitted
along with the source test report for this testing.

19.Plant Entry & Safety Requirements: The test team will follow internal
safety policies and abide by any site specific safety and entry requirements.

20.Responsibilities of Test Personnel: The test team will consist of one
Project Manager and eight Technicians.

21.Tentative Test Schedule:

Day 1. Mobilize
Day 2: Test
Day 3: Demobilize

22.Other Considerations: The testing locations for the baghouse inlet are on a
horizontal section of ducting. Depending on the port orientation, to prevent
the recirculating impinger solution from draining out of the nozzle, the SW-
846 Method 0061sample train may only be sampled from the horizontal port.

23. Administrative Notes: Unless notified prior to the start of testing, this test
plan is considered to be approved for compliance testing of this source. A
letter acknowledging receipt of this plan and agreement on the content (or
changes as necessary) would be appreciated.

The Department will be notified of any changes in source test plans prior to
testing. It is recognized that significant changes not acknowledged, which
could affect accuracy and reliability of the results, could result in test report
rejection.

Source test reports will be prepared by Horizon Engineering and will include
all results and example calculations, field sampling and data reduction .
procedures, laboratory analysis reports, and QA/QC documentation. Source

HORIZON ENGINEERING
C”entS\TeStPlanS\zO16\BullseyeGlaSS\5702_V1 HORIZON ENGINEERING 16-5702




115
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test reports will be submitted to you within 45days of the completion of the
field work, unless another deadline is agreed upon. Buliseye Glass should
send one (1) hardcopy of the completed source test report to you at the
address above.

Any questions or comments relating to this test plan should be directed to me.

Sincerely,

e T e
= ;//
Thomas Rhodes, QSTI

District Manager

Horizon Engineering, an affiliate of Montrose Environmental Group, Inc.

For information on Horizon Engineering and Montrose Environmental, go to
www.montrose-env.com

THIS IS THE LAST PAGE OF THE DOCUMENT

HORIZON ENGINEERING
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HORIZON

ENGINEERING 13585 NE Whitaker Way « Portland, OR 97230
e Phaone (503) 255-5050 « Fax (503) 255-0505
www.hotizonengdineering.com

April 25, 2016 Project No. 5702

Mr. George Davis

Oregon Department of Environmental Quality
Northwestern Region ~ Portland Office

700 NE Multhomah St., Suite 600

Portland, OR 97232

Mr. Michael Eisele, P.E.

Oregon Department of Environmental Quality
Western Region — Salem Office

4026 Fairview Industrial Drive

Salem, OR 97302

Re: Source Test Plan Addendum: Bullseye G!ass Co.
3722 SE 21% Ave
Portland, OR 97202

The purpose of this correspondence is to submit an addendurm to the Bullseye
Glass Co. Source Test Plan submitted to you on April 8, 2016.

As recently discussed, the normal operation of the glass furnace T7 and iis
control device (baghouse BH-1) will include periodic pulse jet cleaning of the
fitter bags to maintain optimum filtration efficiency. Ht has been observed that
during pulse jet cleaning, filtered patticulate matter potentially flows towards the
baghouse inlet ducting where the test sample probes will be located. In order to
eliminate the potential for filtered particulate matter being entrained into the
sampling probe thereby producing biased test results we are proposing to pause
intet sampling during periods of pulse jet cleaning. We anticipate approximately
4 to 6 cleaning cycles lasting about 5 minutes each distributed throughout the 16
hour test period. As such, we propose to addend item 17 of the source test plan
as follows:

« Pulse jet cleaning — Pause inlet sampling during pulse jet cleaning cycles
and record the time and duration of the pause

Clients\TestPlans\2016\BullseyeGlass\5702
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Michael Eisele, Oregon Dept. of Environmental Quality, Aprii 25, 2016 2

Buj%seye Glass Co. has decided to include two additional test runs for total Cr &
Cr'*® at the baghouse outlet. These additional runs will be conducted during Run
2 and Run 3.

Any questions or comments relating to this test plan should be directed to me,

Sincerely,

g

P J‘t{;};},,.-—--

Thomas Rhodes, QSTI
District Manager
Horizon Engineering, an affitiate of Montrose Environmental Group, Inc.

A

For information on Horizon Engineering and Montrose Environmental, go to
www.montrose-env.com

THIS IS THE LAST PAGE OF THE DOCUMENT
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HORIZON

ENGINEERING 13585 NE Whitaker Way o Portland, OR 97230
uc Phone {503) 255-5050 « Fax (503) 255-0505
www.horizonengineering.com

April 8, 2016 Project No. 5702

Mr. George Davis

Oregon Department of Environmental Quality
Northwestern Region — Portland Office

700 NE Multhomah St., Suite 600

Portland, OR 97232

Mr. Michael Eisele, P.E.

Oregon Department of Environmental Quality
Western Region — Salem Office

4026 Fairview Industrial Drive

Salem, OR 97302

Re: Source Testing: Bullseye Glass Co.
3722 SE 21° Ave
Portland, OR 97202

This correspondence is notice that Horizon Engineering is to do source testing
for the above-referenced facility, tentatively scheduled for April 2016. This will
serve as the Source Test Plan unless changes are requested prior to the start of
testing.

1. Source to be Tested: Glass Furnace T7

2. Test Locations: Baghouse BH-1 Inlet and Outlet

3. Purpose of the Testing: Performance teﬁstlng for new baghouse. Cr*
emissions will be estimated using the Cr*™ inlet results and the PM removal
efficiency.

4. Source Description: Source description will be included in the final report.

5. Pollutants to be Tested: particulate matter (PM), Total Cr, and cr*®,

6. Test Methods to be Used: Testing will be conducted in accordance with
EPA methods in Title 40 Code of Federal Regulations Part 60 (40 CFR 60),
Appendix A, from the Electronic Code of Federal Regulations (www.ecfr.qov),

January, 2014 Oregon Department of Environmental Quality (ODEQ)
methods in Source Sampling Manual Volume 1, April, 2015
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Michael Eisele, Oregon Dept. of Environmental Quality, April 8, 2016 2

Baghouse Inlet

Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ isokinetic traverses)
COz and Oq: Assume same molecular weight as the outlet

Moisture: EPA Method 4 (incorporated w/ ODEQ Method 5)

PM: _ ODEQ Method 5 (filterable and condensable PM; isokinetic

impinger train technique)
Total Cr & Cr'®; SW-846 Method 0961 (isokinetic recirculatory impinger train
' technique with Cr'° analysis by IC with Post-Column
Derivatization-Visible Absorption and Total Cr analysis by
ICP-MS)

Baghouse Qutlet

Flow Rate: EPA Methods 1 and 2 (S-type pitot w/ isokinetic traverses)

Fixed Gases: EPA Method 3C (Tedlar bags with analysis by GC/TCD for
CHa, Ny, O3, & COy)' .

Moisture: EPA Method 4 (incorporated w/ ODEQ Method 5)

PM: ODEQ Method 5 (filterable and condensable PM; isokinetic
impinger train technique)

7. Continuous Analyzer Data Recording: Data acquisition system (DAS) will
be used. Strip chart records may be used as backup. One-minute averages
of one-second readings are logged. Run averages, tabulated data and the
graphic outputs from the DAS are included in the test reports.

8. Continuous Analyzer Gas Sampling: EPA Method 3A will be sampled at
one point near the exhaust centroid because it is not done for a correction.
Particulate and gas sampling will be simultaneous.

9. Criteria Location: It is assumed today, but it will be confirmed on or before
the test day, that each test port location meets criteria in EPA Methods 1 and
2.

10.Quality Assurance/Quality Control (QA/QC): Method-specific quality
assurance/quality control procedures must be performed to ensure that the
data is valid for determining source compliance. Documentation of the
procedures and results will be presented in the source test report for review.
Omission of this critical information may result in rejection of the data,
requiring a retest. This documentation will include at least the following:

Manual equipment procedures: Field crews will operate the manual testing
equipment according to the test method requirements. On-site procedures
include:

e Operators will perform pre- and post-test leak checks on the sampling
system and pitot lines.

 Thermocouples attached to the pitots and probes are calibrated in the
field using EPA Alternate Method 11. A single-point calibration on each
thermocouple system using a reference thermometer is performed.
Thermocouples must agree within £2°F with the reference thermometer.

Ttis anticipated that several Tedlar bag samples will be taken during the run to encompass the
entire length of the test run.

HORIZON ENGINEERING
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Michael Eisele, Oregon Dept. of Environmental Quality, April 8, 2016 3

Also, prior to use, thermocouple systems are checked for ambient
temperature before heaters are started.

e Nozzles are inspected for nicks or dents and pitots are examined before
and after each use to confirm that they are still aligned.

* Pre- and post-test calibrations on the meter boxes will be included with
the report, along with semi-annual calibrations of critical orifices, pitots,
nozzles and thermocouples (sample box impinger outlet and oven, meter
box inlet and outlet, and thermocouple indicators).

» Blank reagents are submitted to the laboratory with the samples. Liquid
levels are marked on sample jars in the field and are verified by the
laboratory.

e The Oregon Method 5, 7, and 17 minimum sample volume shall be the
greater of 31.8 dscf or sufficient to ensure a minimum ISDL of one-half
(1/2) the emission standard.

SW-846 Method 0061: Field crews will operate the manual testing equipment
according to the test method requirements. On-site procedures include:

e 0.5 M KOH will be used to ensure that the pH of the solution is above 8.5
after sampling.

¢ pH of the impinger solution will be checked during sample recovery.

+ pH of the impinger solution may be checked periodically during the test
run. The sample train will be leak check before and after any disassembly
that may be required. If additional KOH is added, the volume will be
recorded.

s The sample train will be purged with N, at a rate of 10 L/min for 30
minutes.

o [f the stack temperature is above 200 °F, the Teflon sample and
recirculating lines may be placed in an ice bath to keep the recirculated
reagent cool enough so it does not turn to steam.

Audit Sample Requirement: The EPA Stationary Source Audit Sample
Program was restructured and promulgated on September 30, 2010 and was
made effective 30 days after that date. The Standard requires that the
Facility or their representative must order audit samples if they are available,
with the exception of the methods listed in 40 CFR 60, 60.8(g)(1). The TNI
website is referred to for a list of available accredited audit Providers and
audits (www.nelac-institute.org/ssas/). If samples are not available from at
least two accredited Providers they are not required. Currently, accredited
Providers offer audit samples for EPA Methods 6, 7, 8, 12, 13A, 13B, 26,
26A, 29 and 101A. Based on the above, Bullseye Glass is not required to
obtain audit samples for this test program.

11.Number of Sampling Replicates and their Duration: Three (3) test runs of
approximately sixteen hours at each location. Inlet and outlet testing will be
simultaneous. In no case will sampling replicates be separated by twenty-
four (24) or more hours, unless prior authorization is granted by the
Department.

12.Reporting Units for Results: Results will be expressed as concentrations
{(ppmv, ng/dscm. or gr/dscf), as rates (Ib/hr), removal efficiency (%), and on a
production basis if that information is provided.

HORIZON ENGINEERING
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Michael Eisele, Oregon Dept. of Environmental Quality, April 8, 2016 4

13.Horizon Engrg. Contact: Thomas Rhodes or
(503) 255-5050
Fax (503) 255-0505
E-mail frhodes@montrose-env.com
14. Consultant: John Browning
(503) 212-2515
Cell (503) 412-9842
E-mail ibrowning@bridgeh2o0.com
15.8ource Site Personnel: Dan Schwoerer
(503) 232-8887
Fax (503) 238-9963
E-mail danschwoerer@bullseyeglass.com
16.Regulatory Contacts: George Davis
(503) 229-5534
Fax (503) 229-6945
Email davis.george@deq.state.or.us

Michael Eisele
(503) 378-5070
Fax (503) 378-4196
E-mail EISELE.Michael@deq.state.or.us

17. Applicable Process/Production/Contro! Information: Operating data that
characterize the source are considered to be:

Type and quantity of material being processed — 1,200 to 1,350 pounds of
batch materials to make dark green cathedral glass with a high chromium
content. Cullet will not be used during the source test.

Furnace [{emperature — Furnace to be regulated between the temperature
of 2,100°F and 2,575°F as per usual production parameters.

Redox settings — Combustion gasses to be mixed at a ratio of 1.00 parts
natural gas for 1.90 to 1.80 parts oxygen as per usual production
parameters, in a furnace plumbed with natural gas and liquid oxygen
Baghouse pressure drop — Pressure readings will be tracked during the
testing cycle

All normally recorded process information

Process/Production/Control information is to be gathered for each test

run by the Source Site Personnel and provided to Horizon for inclusion
in the report. :

The source must operate at the rate specified in the Permit during testing.
Rates not in agreement with those stipulated in the Permit can result in test
rejection for application to determine compliance or emission factor
verification. Imposed process limitations could also result from atypical rates.

If the Permit does not specify a process rate for testing, we recommend a
normal maximum rate.

Clients\TestPlans\2016\BullseyeGlass\b702_v2
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Michael Eisele, Oregon Dept. of Environmental Quality, April 8, 2016 5

18. Source Test Audit Report: Source Test Audit Report forms will be submitted
along with the source test report for this testing.

19.Plant Entry & Safety Requirements: The test team will follow internal
safety policies and abide by any site specific safety and entry requirements.

20.Responsibilities of Test Personnel: The test team will consist of one
Project Manager and up to eight Technicians.

21. Tentative Test Schedule:

April 25 (Mon): Mobilize and setup

April 26 (Tues): Begin test Run 1

April 27 (Wed). Begin test Run 2

April 28 (Thurs): Begin test Run 3

April 29 (Fri):  Complete testing and demobilize

22.0ther Considerations: None known

23.Administrative Notes: Unless notified prior to the start of testing, this test
plan is considered to be approved for compliance testing of this source. A
letter acknowledging receipt of this plan and agreement on the content (or
changes as necessary) would be appreciated.

The Department will be notified of any changes in source test plans prior to
testing. It is recognized that significant changes not acknowledged, which
could affect accuracy and reliability of the results, could result in test report
rejection..

Source test reports will be prepared by Horizon Engineering and will include
all results and example calculations, field sampling and data reduction
procedures, laboratory analysis reports, and QA/QC documentation. Source
test reports will be submitted to you within 45 days of the completion of the
field work, unless another deadline is agreed upon. Bullseye Glass should
send one (1) hardcopy of the completed source test report to you at the
address above.

Any questions or comments relating to this test plan shouid be directed to me.

Sincerely,

r ‘,:r" et _,‘{i;'i;.‘_-{-\,;_«_t;:
W
Thomas Rhodes, QST!

District Manager
Horizon Engineering, an affiliate of Montrose Environmental Group, Inc.

For information on Horizon Engineering and Montrose Environmental, go to
www.montrose-env.com

THIS IS THE LAST PAGE OF THE DOCUMENT
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regon Department of Environmental Quality

. ) Western Region Salem Office
4026 Fairview Industrial Dr SE
Salem, OR 97302

(503) 378-8240

FAX (503) 373-7944

TTY 711

Kate Brown, Governor

April 12, 2016

Eric Durrin

Bullseye Glass Company
3722 SE 21st Ave
Portland, OR 97202

Thomas Rhodes

Horizon Engineering
13585 NE Whitaker Way
Portland, OR 97230

Re:  Bullseye Glass Company
ACDP Permit 26-3135-ST-01
Source Test Plan

Fxic Durrin and Thomas Rhodes:

DEQ originally received the source test plan for testing the emissions from glass furnace T7
located at Bullseye Glass in Portland, OR on March 21, 2016. DEQ received the first revised plan
on March 25, 2016, and final revised plan on April 8, 2016. The final plan details the methods and
approach to determine the emission rate and removal efficiency of particulate matter (PM) from
the baghouse inlet and exhaust, and the measurement of total chromium (Cr) and hexavalent
chromium (Cr'®) at the baghouse inlet. DEQ has reviewed the source test plan and is approving it
with the following conditions:

GENERAL PROCESS CONDITIONS

1.) Only regular operating staff may adjust the production process and emission control
- parameters during the source performance tests and within two (2) hours prior to the
tests. Any operating adjustments made during the source performance tests, which are
a result of consultation during the tests with source testing personnel, equipment
vendors or consultants, may render the source performance test invalid. Any
adjustments made during the test must be recorded and included in the test report.

2.) Testing shall be performed while the furnace is making glass with the highest
percentage of chromium normally used. The futnace must also be fired in the most
oxidizing condition under which chromium containing giass is normally made, The
ingredients in the batch must be the most oxidizing ingredients normally used to
makeé chromium containing glass. Documentation stating and explaining this must be
provided in the test report.
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During source testing the following process parameters must be monitored, recorded,
and documented in the source test report, The process parameters below are to be
reported for each individual test run and averaged for all test runs, if appropriate.
e Amount of total chromium in the batch (1bs)

e Type and quantity of material being processed

e Oxygen usage (quantity used, hourly mintmum)

e Natural gas usage (quantity used, hourly minimum)

Furnace temperature (°F, hourly minimum)

Baghouse pressure drop (inches of water colummn, twice per test run)

Weight of charges during each batch (Ibs)

Time of charges

Weight of finished product (Ibs)

Duration of the charging period (hrs)

Duration of refining period (hrs)

All other normally recorded information

TOTAL CHROMIUM & HEXAVALENT CHROMIUM (EPA SW-846 METHOD 0061)
CONDITIONS

4)

5.)
6.)
1)

8.)

2
10.)

During sampling, make sure other sampling equipment is not interfering with

isokinetic sampling.

Take steps to minimize the blockage effects of the sampling probe in tle test duct/stack.
Testing must be performed using two ports located 90 degrees from each other.

The sample shall be collected in a different plane (i.e., different set of ports and a port at a
different angle) than the inlet particulate sample.

To ensure that representative chromium samples are collected during these extended test
intervals (~16 hours), four sequential traverses should be performed on each of the two
ports. For example, sampling points should be moved every ten minutes (120 minutes per
traverse), rather than performing a single traverse (40 minutes per point). The test run only
needs to include one port change.

Ensure the recirculating KOH cannot be lost out the sampling nozzle.

With the exception of the sampling nozzle (glass) and the silica gel impinger, all of
the sampling train components (including connecting fittings) shall be Teflon.
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11.) In Section 10, Horizon notes that the pH of the KOH sample sclution will be measured

12.)

13)
14.)
15.)

16.)

17)

18)
19.)
20.)

21.)

after the completion of the testing, which is required by the method. Given the duration of
the testing you may, to make sure the pH of the absorbing solution remains above 8.5,
momentarily pause the test to check the pH periodically throughout the run (e.g., every few
hours), Any pH data collected shall be documented on the field data sheet. Leak checks
must be completed any time the sampling system is opened. Leal checks of the equipment
and any gain in volume by the dry gas meter due to the leak checks must also be
documented on the field data sheets. Correct the final sample volume by the amount
collected during the leak checks and use the corrected sample volume amount for
emissions calculations.

Equation 7.6.4 of the method has an error. If Horizon opts to perform a blank
correction, please use the following equation:

m = [(S, ug/ml * V1s, ml) — (B, ug/ml * 300 ml)] x d

(Note: The above equation assumes that the impingers are initially charged with 300
mls of the KOH reagent)

Verify the IXOH recirculation rate is at least 50 ml/min,
Record the nitrogen purge rate and duration.

Following purging and filtration, the sample solution is to be transferred to
polyethylene sample bottles.

Following the test, the impinger solution shall be purged with nitrogen and filtered
through an acetate membrane filter (0.45 um pore size); refer to Section 5.4.3 of the
method.

The volume of DI water used to ringe the sampling train directly affects the detection
limit, The volume should be sufficient to quantitatively rinse the train; it should not
be excessive. We recommend that a pre-measured volume of rinse water (e.g., 100
mls) be provided to the sample recovery person so that the same amount of rinse is
used for each test.

Take steps to male sure the level of hexavalent chromium in the KOH reagent is as
low as possible before testing begins.

Meticulously follow the procedures in section 7.1.2 to make sure the sampling trains
are free of contaminates.

The hexavalent chromium analyses are to be completed within 14 days of sample
collection (Section 6.3 of the method).

Hezavalent and total chromium test results must be reported as indicated below for each
individual test run and averaged for all three test rans. Hand calculations must be provided
for at least one test run.

e ng/dscm

e lbs/hr

= Ibs/ton of chromium processed

e Ibs/ton of glass produced
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Use the particulate removal efficiency to calculate the emission rate of hexavalent and
total chromium emissions. Report results as indicated below for each individual test run
and averaged for all three test runs. Hand calculations must be provided for at least one
test run,

e ng/dsem

e Jbs/hr

e lbs/ton of chromium processed

» [bs/ton of glass produced

Note that Item 22 data (baghouse exkaust chromium emissions) shall be clearly
denoted in the report’s summary table(s) as ‘calculated (vs. measured) values’.

FLOW RATE AND MOISTURE (EPA METHODS 1, 2, & 4) CONDITIONS

23)

24.)

25.)

26.)

The exhaust duct configurations and flow measurements must meet the EPA Methods
1/1A & 2 criteria, Documentation including clear diagrams must be provided in the source
test report,

The sample locations must be checked for cyclonic flow. Documentation of this must be
provided in the test report.

Ensure that the manometer used to record pressure readings meets the criteria of Method 2
Section 6.2. ' :

Moisture content of the exhaust stack gas must be determined by EPA Method 4 for each
test run. In addition, Section 12.1.7 of EPA Method 4 states “In saturated or moisture
droplet-laden gas streams, two calculations of the moisture content of the stack gas shall be
made, one using a value based upon the saturated conditions (alternate method) and one
based upon the results of the impinger analysis (HPA Method 4). If this is the case, then
ODEQ Method 4 (wet bulb/dry bulb) shall be used as the alternative method. Ata

. minimum, two measurements of moisture content using ODEQ Method 4 shall be made for
each run and averaged for the run. The lower of the two values as determined by EPA

Method 4 and ODEQ Method 4 shall be considered correct for each run.

EXHAUST GAS COMPOSITION (EPA METHOD 3C/ASTM METHODS 1946)
CONDITIONS

27.)

28.)

29.)

Na, Oy, COy, CO, CHy, CoHg, and CaHg concentrations nust be determined to calculate the
molecular weight of the exhaust. Collect sample at a constant rate over the duration of the
test run. Record the sampling rate on the field data sheet.

Immediately after the completion of the test run, close the bag valve and keep the bag
under positive pressure until the sample is analyzed to ensure any leakage of the bag will
not dilute the sample. A band around the bag should be sufficient to accomplish this
although other measures may be taken that accomplish the same result, In the event that
multiple bags are collected, record the start and end times of the collection periods.

Analyze each bag separately and time weight the concenirations to get an average
molecular weight over the duration of each test run.
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30.) EPA Method 3A is cited in the test plan, DEQ understands that this is an inaccuracy and

that Method 3A will not be used during this testing program., 'The methods referenced in
this sectjon will be used to determine the molecular weight in place of Method 3A.

PARTICULATE MATTER (EPA/ ODEQ METHOD 5) CONDITIONS

31.) During sampling, make sure other equipment is not interfering with isokinetic sampling.

32.)

33.)

34.)
35.)

36.)

37)

38.)

Additional (i.e., empty) impingers may be added between the second and fourth impinger
to collect condensate from the flue gas.

At the inlet sampling location, the particulate sample shall be collected in a different plane
(i.e., different set of ports and a port at a different angle) than the chromium sample is
being collected.

Take steps to minimize the blockage of the sampling location with sampling equipment.

To ensure that representative particulate samples are collected during these extended test
intervals (~16 hours), four sequential traverses should be performed on each of the two
ports, For example, sampling points should be moved every ten minutes (120 minutes per
traverse), rather than performing a single traverse (40 minutes per point), The test run only
needs to include one port change.

If the filter becomes plugged to the point in which isokinetics can no longer be
maintained pause the inlet and outlet sampling. Leak check the sampling system with the
clogged filter; replace the filter; repeat the check the sampling system; make note of the
dry gas meter’s volume displacement caused by the leak checks; and continue testing.
Correct the final sample volume by the amount collected during the leak checks and use
the corrected sample volume amount for emissions calculations.

For ODEQ Method 5, the method quantifiable limit (MQL) is 7 mg of PM, which
should be taken into consideration when targeting a minimum sample volume and
when calculating results. If Iess than 7 mg is collected, calculations shall be based not
on the actual mass of PM collected but on the MQL of 7 mg as a “less than
quantifiable limit” value.

For both the inlet and outlet of the baghouse provide filterable, condensable and total
PM test results. The results must be reported as follows for each test run and averaged
for all three test runs. Complete hand calculations must be provided for at least one
test run.

o pr/dscf

s Ib/hour

s [b/ton of glass produced

» % removal efficiency based on Ib/hour of the inlet and outlet results
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GENERAL TESTING CONDITIONS

39.)

40.)

41))

42))

43.)

The ODEQ must be notified of any changes in the source test plan and/or the
specified methods prior to testing, Significant changes not acknowledged by the DEQ
could be basis for invalidating an entire test run and potentially the entire testing
program. Documentation of any deviations must include an evaluation of the impact
of the deviation on the test data. Deviations may result in rejection of the dala,
requiring a retest.

Method-specific quality assurance/quality control (QA/QC) procedures must be
performed to ensure that the data is valid. Documentation of the procedures and
results shall be presented in the source test report for review. Omission of this critical
information will result in rejection of the data, requiring a retest.

A copy of a completed Source Test Audit Report (STAR) for all applicable Methods
performed must accompany the submittal of the Source Test Report. A copy of the
STAR forms is available electronically from the regional source test coordinator.

In an attempt to conserve natural resources and to minimize storage space
requitements, the test report should be printed on both sides of each page within the
document. DEQ recognizes this may not be feasible for some supporting
documentation (i.e. figures, maps, etc,).

The source test report shall be submiited to the DEQ within 45 days following the
completion of the source test.

DEQ understands that the source test is scheduled for April 26-28, 2016. If ydu have any questions,
please contact me at (503) 378-5070.

CcCr

Sincerely,

Mike Eisele, PE

AQ Source Test Coordinator
Western Region-~-Salem

George Davis, DEQ: NWR-AQ File
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QSTI Certification Expiration Dates

**Green type indicates certification/Ql valid

**Red type indicates expired certification or

for greater t

X

el fr

Ql as of date above**

(iR

han & months from date above**

QST! Employee Cert. Group 1 Expirations Group 2 Expirations Group 3 Expirations

26 April 2016 No. Certificate Exam (Qf) Certificate Exam {Q) Certificate Exam ()

Andy Vella 2008-247| 24 Decernber 2017 24 June 2017 24 June 2017 24 June 2017 25 June 2017 25 lune 2017

Brett Sherwood - - 25 February 2021 - 26 February 2021 - -

Carl Slimp 2009-352 22 May 2018 22 May 2018 26 March 2018 26 March 2018 31 July 2018 31 July 2018

C. David Bagwell 2005-022| 239 March 2020 29 March 2020 - 17 December 2020 29 March 2020 29 March 2020

Chris Hinson 2014-830( 5 September 2018 | 5 September 2018 27 Qctober 2018 27 October 2018 21 November 2018 | 21 November 2013

Danny Phipps 2016-815| 16 December 2020 | 16 December 2020 | 17 December 2020 { 17 December 2020 16 March 2021 17 March 2021

David Wagner 2012-658 3 Aprit 2017 3 April 2017 3 April 2017 3 Aprit 2017 3 April 2017 3 April 2017
IJason French 2013-771 19 March 2018 5 August 2017 18 March 2018 11 December 2017 19 March 2018 b August 2017

Joe Heffernan Il 2005-325| 16 Deceamber 2020 | 16 December 2020 | 16 December 2020 | 16 December 2020 23 March 2012 25 March 2018

John Lewis 2011-550| 28 January 2020 28 July 2020 29 January 2020 29 January 2020 - 25 February 2021

Mark Stanfield 2009-337| 25 January 2020 25 January 2020 - - 5 April 2020 5 April 2020

Mihai Vaivod 2016-916| 25 February 2021 26 February 2021 28 july 2020 29 July 2020 17 December 2020 | 17 December 2020

Robert Rusi 2012-656 15 March 2017 19 March 2017 19 March 2017 18 March 2017 19 March 2017 19 March 2017

Scott Chesnut 2012-655 1% March 2017 19 March 2017 19 iMarch 2017 18 March 2017 19 March 2017 19 March 2017

Tom Lyens 2012-721 30 July 2017 24 june 2017 30 July 2017 24 June 2017 30 July 2017 25 June 2017

Thomas Rhodes 201C-408| 16 December 2020 | 16 December 2020 | 17 December 2020 | 17 December 2020 14 April 2020 25 March 2018

QST Employee Cert. Group 4 Expirations Group 5 Expirations

26 April 2016 No. Certificate Exam (QI) Certificate Exam {QI)

Andy Vella 2008-247 9 March 2020 S March 2020 - -

Brett Sherwood - - - - -

Carl Slimp 2009-362| 22 December 2018 j 22 December 2013 “ -

C. David Bagwell 2005-022 - 11 Dacember 2017 - -

Chris Hinson 2014-830| 9 February 2019 9 February 2019 - -

Danny Phipps 2016-815 17 March 2021 18 March 2021 - -

David Wagner 2012-658 3 Aprit 2017 3 April 2017 - -

Jason French 2013-771 19 March 2018 11 December 2017 - -

Joe Heffernan |1 2009-325| 17 December 2020 | 17 December 2020 - -

iohn Lewis 2011-550| z 26 February 2021 - -

Mark Stanfieid 2009337 5 April 2020 S April 2020 - -

Mihai Vaivod 2016-916 - - - -

Robert, Rusi 2012-555 19 March 2017 19 March 2017 - "

Scott Chesnut 2012-655 1S March 2017 19 March 2017 - -

Tcom Lyens 2012-721 30 July 2017 25 lune 2017 - -

Thomas Rhodes 2010-408 5 March 2020 9 March 2020 - -

oct
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

JASON T. FRENCH

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

MANUAL GAS VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATE
SAMPLING METHODS

ISSUED THIS 20TH DAY OF MARCH 2013 AND EFFECTIVE UNTIL MARCH 197, 2018

Qo= /L.l

£ Dovint Rarmusdl ORTUOSTO Review Board
i

Peter R. Westlint, QSTIHFRSTC Review Scard

vy g il APPLICATION
i AR Karen D. Kajiya-Mifls , QSTIQSTO Review Board 2013-771
Peter S. Pakalnis, QSTVQSTO Review Board 7. N
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Glenn C. England, QSTVQSTO Review Board
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

i JOSEPH M. HEFFERNAN, 111

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

MANUAL GAS VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATE
SAMPLING METHODS

ISSUED THIS 17™ DAY OF DECEMBER 2015 AND EFFECTIVE UNTIL DECEMBER 16T, 2020

_@@;ﬁw e

PeterR. We.sﬂ!n QSTVQSTO Roview Board C David Bagwe, QS THGSTO Review Board

Iz ,LL é f CERTIFICATE
{ 54’?/ PM« - “‘4 73\» : NO.
: 7 Karen D. Kajiya-Mills , QSTVQSTO Review Board 2009-325
Peter S. Paka!nis, QSTVQSTO Review Board .
Hhssoe T Lo JEpe—
Theresa Lawe, QSTUQSTO Review Board Bruce Randall QSTVQSTO Review Board
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Qualified Source Testing Individual
LET IT BE KNOWN THAT
JOHN S. LEWIS
HAS SiJCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED

EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES _
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

SAMPLING METHODS
ISSUED THIS 29TH DAY OF JULY 2015 AND EFFECTIVE UNTIL JULY 28TH, 2020

Peter R W QSTVQSTO Review Board C.:David Bagwe, QS?TQSTO Review Board
7/ __g’ N ‘ CERTIFICGATE
Mhm b iyt NO.
Karen D. Kajiya-fMTfs QSTUQSTO Review Board 2011-550
Petars Pakarm's. QSTIIOSTO Review Board
M 7 ,im/ / fna / / sl
Theress Lows. QSTIQSTO Review Board GlennC. Engfanﬂ' QSTYQSTO Review Board

MANUAL GAS VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATE
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OURCE EVALUATION SOCIETy

| Qualiﬁed Source Testing Individual
LET IT BE KNOWN THAT

CHRESOPHER J. HINSON

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

- MANUAL GAS VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATE
. SAMPLING METHODS

ISSUED THIS 6™ DAY OF SEPTEMBER 2013 AND EFFECTIVE UNTIL SEPTEMBER 5TH, 2018

'Mw @M

Pete R n ermsro Review Board C. David Bagwefl, QSTI/QSTO Review Board

i
S S N i+ ] APPLICATION
Karen D. Kaji ya-M iffs , QSTYQSTO Review Board 2014-830
Peter S. Pakalnis, QSTYQSTO Review Board ’
M ; ?}7 Z e Javm/ 'ﬂ/é,ﬁn//’l/
Theresa Lowe, QSTVQSTO Review Board Glenn C. En gland QSTYQASTO Review Board
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Qualified Source Testing Individual
LET IT BE KNOWN THAT A

MIHAI V. VOIVOD

HAS SbCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED

EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

MANUAL GAS YOLUME MEASUREMENTS AND ISOKINETIC PARTICULA TE
SAMPLING METHODS

ISSUED THIS 26™ DAY OF FEBRUARY 2016 AND EFFECTIVE UNTIL FEBRUARY 25T, 2021

Q= /L

Peter R. Westlin, QSTVQSTO Review Board C. David Bagweyl, QSTQSTO Review Board
2

; ]
f:? + /¢ . T A g CERTIFICATE
7 ,?'/’fe%% ' P 3. layin bl NO.

Karen D. Kajiya-Milfs , QSTVQSTO Review Board 2016-916

Peter §. Pakainis, QSTY/QSTC Review Board

JLW Y4/ M P

Theresa Lowe, QSTVQSTO Review Board - Bruce Randall QSTVQSTO Review Board
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From: Theresa Lowe <tf lowe@yahoo.com>
Sent: Wednesday, March 9, 2016 5:34:32 PM
To: Brett Sherwood

Cc: Gail Westlin

Subject: QSTI Score - Brett M. Sherwood

THIS EMAIL IS THE OFFICIAL NOTIFICATION OF YOUR SES QUALIFIED SOURCE TESTING
INDIVIDUAL OR OBSERVER (QSTI/QSTO) EXAM({S) RESULTS (Please Print Out for Your

Records)

To: Brett M. Sherwood

Employed by: | Montrose Environmental
Phone: 503-255-5050

Email: bsherwood@montrose-env.com

The Source Evaluation Society, through its contract with Eastern Technical Associates, has received
the score of the exam(s) you completed on the date(s) as listed below. You are required to receive a
score of 40 to pass an exam. As noted below, a "P” indicates you passed the exam, a “DNP”
indicates that you did not pass the exam..

Group Exam Date of Exam# | Score Stafus
# . Exam
1 EPA Manual Gas Yolume and Flow Measurements and Isokinetic 2/35/16 12713 P

Particulate Sampling Methods

5|

Stack Gas Flow Rate Measurements Sampling Methaods
2 EPA Manual Gaseous Pollutants Source Sampling Methods 2/26/16 12715 P
3 EPA Gaseous Pollutants Instrumental Methods
4 EPA Hazardous Metals Measurement Methods
5 Part 75 CEMS RATA Testing

NOTE: (1) The ECMPS AETB reporting requirements include a provision for an email address to be noted for the exam
provider. Your exam provider is the Source Evaluation Society. Please use the fofllowing email address:
gstiprogram@amail.com. (2) Your exam score(s), per ASTM D7036-04, will be applicable for five years. You will need to re-

take your exam(s) before expiration in order to maintain a current status. You are responsihle for keeping track of

scheduling for your re-test,

If you passed one or more exams, you are gligible to apply for your SES QSTI/QSTO qualification
approval(s). To complete the qualification process, you will need to do the following: For New
Applications / Additional Group Certificates / Renewals: Please check the SES Website
(www.sesnews.ord) under the link for the "SES QSTV//QSTO Program" for directions on how to apply
for your certificate or contact Gail Westlin at gail westlin@yahoo.com or Theresa Lowe at

if lowe@yahoo.com. '

If a QSTI/QSTO candidate receives notice that he or she did not pass a SES methods group
exam(s), the QSTI/QSTO candidate ask the Committee for a review of their exam(s). Any review
request should be sent to gail_westlin@yahoo.com or tf lowe@yahoo.com. As part of the review, the
Committee will provide references to methods for those questions missed. :

HORIZON ENGINEERING 16-5702
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ATR QUALITY SERVICEDS

Quality Management System Conformance Statement

——— :
1 ~ Gson Fm OA , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement to verify that T have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, T understand my role in the company as it pertains to the Quality Management System,

/Z// 7-27-15
Enbloyee Sig(/t{re Date

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

I CHRN\S Hinep A , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quaiity Management Systern Conformance Statement to verify that I have read and understand
the requirements set forth,in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understanid my role in the company as it pertains to the Quality Management Systern.

s/14/ 15

Date

Employee |gnaﬁfe

HORIZON ENGINEERING 16-5702




139

AR QUALITY SERVICES

Quality Management System Conformance Statement

I :S-b}""‘ S“’“\‘m”\ Lep\‘} , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quiality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management System.

0/4//@%// a/1/15

Empjoyee S|gnatu Ipe Date

HORIZON ENGINEERING 16-5702
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ATR QUALITY SERVICES

Quality Management System Conformance Statement

I (7;:6 % % UL Jﬂ:, as an employee of Montrose Air Quality Services, LLC (MAQYS),

sign this Quality Management System Conformance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management Systern.

Mo S fi5
@ployee Signature Date

HORIZON ENGINEERING 16-5702
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' AR QUALITY SERVICLS

Quality Management System Conformance Statement

I EFQ"HJ Shavwo O(D&{ , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement to verify that | have read and understand
the requirements set forth In the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, | understand my role in the company as it pertains to the Quality Management System.

A2 No. O G

Employee Signature Date

HORIZON ENGINEERING 16-5702
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ATR QUALITY SERVICES

Quality Management System Conformance Statement

IKEZA‘\SI - C{M\MFC@D as an employee of Montrose Air Quality Services, LLC (MAQS),

sign this Quality Management System Conformance Statement to verify that I have read and understand
the requirernents set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pettains to the Quality Management System.

BA K dailis

Employee Signaturf/ Date

HORIZON ENGINEERING 16-5702
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AR QUALITY SERVICES

Quality Management System Conformance Statement

I M\\'\Ox\ VOW’OJ , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement to verify that T have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, [ understand my role in the company as it pertains to the Quality Management System.

M Vool 107 /1S

Employee Signature Date

HORIZON ENGINEERING 16-5702
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CEY

Quality Management System Conformance Statement

I @..{-mdc %Ad , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management Systemn Conformance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual,
Furthermore, T understand my role in the company as it pertains to the Quality Management System.

W)«Z/ 7é s

Employee Signature Date

HORIZON ENGINEERING 16-5702
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L AR QUALITY SERVICES

| Quality Management System Conformance Statement

I ﬂ“’i ( L. B € Ce.  asan employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement to verify that I have read and understand
* the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manuat,
Furthermore, [ understand my role in the company as it pertains to the Quality Management System.

fand e — 2 /171

Employee Signature Date :

HORIZON ENGINEERING 16-5702
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: ! :(r“i; iy

QUALITY SERVICES

VR S

Quality Management System Conformance Statement

§ i g
1__J05 h Maswic ( /( ___, as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Staternent and in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management System,

&%W 2-17-/4

L
/’cﬁployee Signature Date

HORIZON ENGINEERING 16-5702
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AIR QUALITY SERVICES

Quality Management System Conformance Statement

i Slu ,‘Luf Hml\ Uj , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management System Conformance Statement to verify that 1 have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, I understand my role in the company as it pertains to the Quality Management System.

QAN Cafeslit

Employee Signature Date

HOR{ZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

PCHREL WAL LACS. -

I Mw,as%mployee of Montrose Air Quality Services, LLC (MAQS),

sign this Quality Management System Conformance Statement fo verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, Tunderstand my role in the company as it pertains to the Quality Management System,

de7 a7 N, v% W/ A
Empioy;!Signature / Date / e

HORIZON ENGINEERING 16-5702
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Quality Management System Conformance Statement

i /é/ crery ﬁ?‘é’ o , as an employee of Montrose Air Quality Services, LLC (MAQS),
sign this Quality Management Systern Conformance Statement to verify that I have read and understand
the requirements set forth in the MAQS Quality Policy Statement and in the MAQS Quality Manual.
Furthermore, Tunderstand my role in the company as it pertains to the Quality Management System.

=
= '.j-:::’ /,; ‘
T Sy 2066
Employee Signature Date

HORIZON ENGINEERING 16-5702
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JASON T. FRENCH, QSTI
PROJECT MANAGER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

Qualified Source Test Individual (QSTI) Application #2013-771

o Group i, Manual Gas Volume and Flow Measurements and Isokinetic Parliciiate Sampling Methods
o Group ll, Manual Gas Source Sampling Methods

o Group lll, Gaseous Poliutants Instrumental Methods

o Group IV, Hazardous Metals Measurements

B.S. in Mechanical Engineering from the University of South Florida in Tampa, Florida, 2004
C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

Certified Visible Emissions Evaluator

Aerial Platform Certified

Transportation Worker ldentification Gredential (TWIC) Approved

International Air Transport Association (!ATA) Trained

Respirator Fit-Tested

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS

Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Jason French joined Horizon Engineering in February 2011. His previous experience includes working
for 5 years as a staff engineer with an environmental and construction company based in Tallahassee,
Florida as well as working for the Florida Department of Environmental Protection. He performs source
emission testing and related activities, including writing quotes and source test protocols, field sampling,
test equipment maintenance and calibration, equipment preparation, in-field data recording, calculations
and training. He is thoroughly trained in all EPA source testing procedures and also experienced using
methods from the National Council for Air & Stream Improverment (NCASI), California Air Resource Board
(CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), American Society for Testing and Materials (ASTM) and many regional (Pacific
Northwest and Northern California) agency methods.

HORIZON ENGINEERING 16-5702
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JOHN 8. LEWIS, QSTI {Gl, I}, IV)
FIELD TECHNICIAN I

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

¢ Qualified Source Test Individual (QSTI)
o Group i, Manual Gas Volume and Flow Measurements and Isokinelic Particulate Sampling Methods
o Group ll, Manual Gaseous Poliutants Source Sampling Methods
o Group IV, Hazardous Metals Measurements
e B.S.in Sodial Sclence and Geography from Frostburg State University, 1998
Certified Visible Emissions Evaluator
C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)
Aerial Platform Certified
Transportation Worker Identification Credential (TWIC) Approved
International Air Transport Association (IATA) Trained
Respirator Fit-Tested
Adult CPR Certified
Standard First Aid Certified

PROFESSIONAL MEMBERSHIPS
* Sopurce Evaluation Society (SES)
PROFESSIONAL EXPERIENCE

John Lewis has been with Horizon Engineering since 2008. He brings six years of prior experience
working in education, transportation, and roof restoration system installation. He has performed source
tests at hundreds of industrial sources. He performs source emission testing and activities related to
source emission testing, including field sampling, test equipment maintenance and calibration, equipment
preparation, and in-field data recording. He is thoroughly trained in all EPA source test procedures 2008-
present. He is also experienced using methods from the National Council for Air & Stream Improvement
{NCASI), Oregon Department of Environmental Quality (ODEQ), California Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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JOSEPH M. HEFFERNAN III, QSTi (GI-1V)
PROJECT MANAGER/TEAM LEADER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

+ Qualified Source Test Individual (QSTI)
o Group |, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group I, Manual Gas Source Sampling Methods
o Group lll, Gaseous Pollutants Instrumental Methods
o Group IV, Hazardous Metals Measurements

¢ B.S. in Physical Education from Northern lllinois University, 1999

¢+ Minor in Marketing, with emphasis in Sports Marketing

¢ Certified Visible Emissions Evaluator ]

e C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

+ Aerial Platform Certified

s Transportation Worker Identification Credential (TWIC) Approved

¢ International Air Transport Association (IATA) Trained

» Respirator Fit-Tested

» Aduilt CPR Certified

¢ Standard First Aid Certified

PROFESSIONAL DEVELOPMENT

¢ Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, 2008, 2011
PROFESSIONAL MEMBERSHIPS

e Source Evaluation Society (SES)
PROFESSIONAL EXPERIENCE

Joe Heffernan has been with Horizon Engineering since 2004. He brings four prior years experience from
another air pollution testing organization in iliinois for a total of more than 12 years of professional
experience in the field of air quality. He has performed source tests at hundreds of industrial sources
domestically and internationally and has developed the skills necessary to earn the title of Project
Manager. He performs source emission testing and activities related to source emission testing, including
field sampling, test equipment maintenance and calibration, equipment preparation, and in-field data
recording. He is thoroughly trained in all EPA source test; procedures 2000-present. He is also
experienced using methods from the National Council for Air'& Stream Improvement (NCASI), Oregon
Department of Environmental Quality (ODEQ), California Air Resource Board (CARB}), National Institute
for Occupational Health and Safety (NIOSH}), Occupational Safety and Health Administration (OSHA),
and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702




Chris Hinson, E.LT., QSTI (GI-IV)
PROJECT MANAGER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

s (Qualified Source Test Individual (QSTI)

154

o Group |, Manual Gas Vielume and Flow Measurements and Isokinelic Particulate Sampling Methods

o Group ll, Manual Gas Source Sampling Methods

o Group lll, Gaseous Pollutants Instrumental Sampling Methods

o Group IV, Hazardous Metals Measurement Sampling Methods
Engineer in Training {E.I.T.} Certification

Bachelors of Science, Nuclear Engineering, 2012 — Purdue University
Certified Visible Emissions Evaluator

Respirator Fit-Tested

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Chris Hinson has been with Horizon Engineering, LLC since 2014. He has performed source tests
at hundreds of industrial sources. He performs source emission testing and activities related to
source emission testing, including field sampling, laboratory analysis, test equipment maintenance
and calibration, equipment preparation, in-field data recording and calculations. Chris has
performed greenhouse gas testing and monitoring at many different facilities, He is also
experienced using methods from the Nationa! Council for Air & Stream Improvement (NCASI),
Oregon Department of Environmental Quality (ODEQ), California Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702




155

MIHAI VOIVOD
FIELD TECHNICIAN Il

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

¢ Qualified Individual (QI}
o Group I, Manual Gas Source Sampling Methods, (passed exam, application pending)
e« B.S. in Biotechnical and Ecological Systems Engineering from Babes Bolyai University in Ciuj,
Romania, 2009
Certified Visible Emissions Evaluator
C-Stop Certified {includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)
Aerial Platform Certified
Transportation Worker Identification Credential (TWIC) Approved
International Air Transport Association (IATA) Trained
Respirator Fit-Tested
Adult CPR Certified
Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Mihai Voivod has been with Horizon Engineering since September 2012. He brings 3 years of prior
professional experience in the electronics manufacturing industry working for Silicon Forest Electronics in
Vancouver, Washington and during an internship at a Romanian laboratory. At Horizon, he performs
source emission testing and activities related to source emission testing, including field sampling, test
equipment fabrication, maintenance, and calibration, equipment preparation, and in-field data recording.
He is being frained fo perform ali EPA source test procedures and is also learning methods from the
National Council for Air & Stream Improvement {(NCASI), Oregon Department of Environmental Quality
{ODEQ), California Air Resource Board (CARB), National Institute for Occupational Health and Safety
(NIOSH), Occupational Safety and Health Administration (OSHA), and the American Society for Testing
and Materials (ASTM).

His experience in the electronics manufacturing industry included operating a selective solder machine

and an automated optical inspection (AOI} machine. His education specialty was laboratory sampling
analysis and instrumentation operation and troubleshooting.

HORIZON ENGINEERING 18-6702
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BRANDON CRAWFORD
FIELD TECHNICIAN |

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

» B.S.in Environmental Science from Oregon State University, Corvallis, Oregon, 2013,
Specialized in Environmental Conservation and Sustainability

s (Certified Visible Emissions Evaluator

» (-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,

HAZCOM/MAZNMAT, confined space, emergency response, respiratory protection, MSDS review,

toxic and hazardous substances)

DOT dangerous goods greund shipping training

Aerial Platform Certified

Transportation Worker |dentification Credential (TWIC) Approved

Internationat Air Transport Association {IATA} Trained

Respirator Fit-Tested

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Brandon Crawford has been with Horizon Engineering since June 2014, He brings previous industrial
experience as an intern for ATl Albany OperationsWah Chang. He is being trained to perform source
emission testing and activities related to source emission testing, including field sampling, test equipment
maintenance and calibration, equipment preparation, and in-field data recording. He is being trained in ali
EPA source test procedures 2002-present, He is also learning to use methods from the National Council
for Air & Stream Improvement (NCAS!), Oregon Department of Environmental Quality (ODEQ)}, California
Air Resource Board (CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational
Safety and Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702




BRETT SHERWOOD
FIELD TECHNICIAN |

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

157

« B.S. in Environmental Science from Washington State University, Pullman, Washington, 2012

e Certificate in Geographic Information Systems, University of Washington, 2013

s+ (C-Stop Certified {includes refinery operations, industrial accident prevention, PPE, LOTC,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,

toxic and hazardous substances)
Aerial Platform Certified

Respirator Fit-Tested
Adult CPR Certified
Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Transportation Worker Identification Credential (TWIC) Approved
International Air Transport Association (IATA) Trained

Brett Sherwood has been with Horizon Engineering, LLC since June 2014. His previous experience
included survey work performing APS surveying and mapping, working as an environmental technician
for the King County Department of Natural Resources and Parks performing surface and groundwater
sampling, and working as a technician with the State of Washington Department of Fish and Wildlife
ocean sampling program. He is being trained to perform source emission testing and activities related to
source emission testing, including field sampling, test equipment maintenance and calibration, equipment
preparation, and in-field data recording. He is receiving training in all EPA source test procedures from
2002 to present. He is also learning to use methods from the National Council for Air & Stream
improvement {(NCASI), Oregon Department of Environmental Quality (ODEQ), California Air Resource
Board {CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational Safety and
Health Administration {(OSHA), and the American Society for Testing and Materials (ASTM}.

HORIZON ENGINEERING 16-6702




PATRICK A. TODD
SHOP STEWARD/FIELD TECHNICIAN

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

Working towards Associates of Facility Maintenance Technology at Portland Community College

Certified Visible Emissions Evaluator

C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,

toxic and hazardous substances)
Aerial Platform Certified

International Air Transport Association {IATA} Trained
Respirator Fit-Tested

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Transportation Worker Identification Credential (TWIC)} Approved

Patrick Todd has been with Horizon Engineering since 2009. He is the shop steward and equipment
malintenance expert. He performs source emission testing and activities related to source emission
testing, including field sampling, test equipment maintenance and calibration, equipment preparation, and
In-field data recording. He is thoroughly trained in all EPA source test procedures 2009-present. He is
also experienced using methods from the National Council for Air & Stream improvement (NCASI),
Cregon Department of Environmental Quality (ODEQ), California Air Resource Board (CARB), National
Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health Administration

(OSHA), and the American Society for Testing and Materials (ASTM).

HORIZON ENGINEERING 16-5702
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Josh Muswieck
FIELD TECHNICIAN |

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

s B.S. in in Environmental Science, Oregon Institute of Technology, Klamath Falls, Or 2015
e Opacity & Visual Emissions Certified (EPA Method 9)

C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTQ,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protections, MSD3
review, foxic and hazardous substances)

DOT Medical Card

Transportation Worker Identification Credenttal (TWIC) approved

Respirator Fit-Tested

Red Cross First Aid & CPR Certified

Aerial Boom/Scissor Lift Certified Operator

PROFESSIONAL EXPERIENCE

Josh Muswieck joined Horizon Engineering in 2016. He has previous work experience as a Bioiogical
Science Technician for the USGS and Research Assistant for Oregon Tech Environmental Science
Department. He Is receiving training in all EPA source test procedures and is also learning to use
methods from the National Council for Air & Stream Improvement (NCASI), Oregon Department of
Environmental Quality (ODEQ), California Air Resource Board (CARB), National Institute for Occupational
Health and Safety (NIOSH), Occupaticnal Safety and Health Administration (OSHA), and the American
Society for Testing and Materials (ASTM). '
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PAUL LAWAI'A BERCE
FIELD TECHNICIAN |

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

B.S. in Environmental Science from Oregon State University, Corvallis, Oregon, 2015

C-Stop certified (includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

DOT Medical Card

Transportation Worker |dentification Credential (TWIC) approved

Respirator fit tested

Lift equipment operator certified

PROFESSIONAL EXPERIENCE

Paul Berce has been with Montrose Air Quality Service since February 2016. His previous experience
included work as an invasive species eradication Field Associate 1 for the Maui Invasive Species
Committee, a non-prefit, community and county funded organization on Maui, Hawaii. There, he led field
crews on eradication and containment of target plant and animal species through survey methodologies
and point source treatment. He was frained in the proper identification/handling of chemicals (pesticides
and herbicides) and their responsibie and proper application. He is receiving training in all EPA source test
procedures and is learning to use methods from the National Council for Air &Stream Improvement
(NCASI), Oregon Department of Environmental Quality {ODEQ), California Air Resource Board (CARB),
National Institute for Occupational Health and Safety (NIOSH), Occupationat Safety and Health
Administration {OSHA), and the American Society for Testing and Materials (ASTM).
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SLEIGHT HALLEY
FIELD TECHNICIAN |

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING
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¢« B.S. in Chemistry from Carroll College, Helena, Montana, 2012
e C-Stop Certified (includes refinery operations, industriat accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,

toxic and hazardous substances)
DOT Medical Card

Transportation Worker |dentification Credential (TWIC) Approved

PROFESSIONAL EXPERIENCE

Sleight Halley has been with Horizon Engineering since January, 2016. His previous experience included
work as an analytical chemist with Analytical 360 LLC in Yakima, Washington. He is receiving training in
all EPA source test procedures and is also learning to use methods from the National Council for Air &
Stream Improvement (NCASI), Oregon Department of Environmental Quality (ODEQ), California Air
Resource Board (CARB), National Institute for Occupational Health and Safety (NIOSH), Occupational
Safety and Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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THOMAS A. RHODES, E.LT., QSTI (GI-iV)
DISTRICT MANAGER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

» Qualified Source Test Individual (QSTY)

o Group |, Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling Methods
o Group ll, Manual Gaseous Polfutants Source Sampling Methods

o Group lll, Gaseous Poliutants Instrumental Methods

o Group IV, Hazardous Mefals Measurements

Engineer in Training (E.I.T.) Certification, 2001

B.S. in Chemical Engineering from University of California in Santa Barbara, 2001

Attended Allan Hancock College in Santa Maria, California, 1996-1998

Certified Visible Emissions Evaluator

C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

+ North Slope Training Co-operative class for Unescorted North Slope Safety Crientation
(Awareness Level)

Aerial Platform Certified

Transportation Worker Identification Credential (TWIC) Approved

Internationat Air Transport Association (IATA} Trained

Respirator Fit-Tested .

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL DEVELOPMENT
» Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP) Conference, 2008
PROFESSIONAL MEMBERSHIPS

» Source Evaluation Society (SES)
» American Chemical Society (ACS)

PROFESSIONAL EXPERIENCE

Thomas Rhodes has been with Horizon Engineering since 2002. He brings three prior years experience
as an engineering associate and engineering intern for several companies. He has performed source
tests at hundreds of industrial sources. He performs source emission testing and activities related to
gource emission testing, including field sampling, test equipment maintenance and calibration, equipment
preparation, and in-field data recording. He is thoroughiy trained in all EPA source test procedures 2002-
present. He is also experienced using methods from the National Council for Air & Stream Improvement
(NCASI), Cregon Department of Environmental Quality (ODEQ), California Air Resource Board {CARB),
Mational Institute for Occupational Health and Safety (NIOSH), Occupational Safety and Health
Administration {OSHA), and the American Society for Testing and Materials (ASTM).
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MICHAEL E. WALLACE, P.E.
SENIOR ENGINEER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

Professional Engineer (P.E.) from the State of Oregon, 2002-present

B.S. in Mechanical Engineering from Oregon State University in Corvallis, Oregon, 1989
Respirator Fit-Tested '

Adult CPR Certified

Standard First Aid Certified

PROFESSIONAL DEVELOPMENT

+ Stationary Source Sampling and Analysis for Air Pollutants (SSSAAP} Conference, approximately
5 years

PROFESSIONAL MEMBERSHIPS
+ Source Evaluation Society (SES)
PROFESSIONAL EXPERIENCE

Mike Wallace has been with Horizon Engineering since 1991. He is responsible for performing
calculations, formulating spreadsheets, quality assurance review, and operating Horizon's gas
chromatograph. He is thoroughly trained in all EPA source test prodedures 1991-present. He is also
experienced using methods from the National Council for Air & Stream Improvement (NCASI), Oregon
Department of Environmental Quality (ODEQ), California Air Resource Board (CARB), National Institute
for Occupational Health and Safety (NIOSH), Occupational Safety and Health Administration (OSHA),
and the American Society for Testing and Materials (ASTM).
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ANDY VELLA, P.E., QSTI (GI-IV)
ENGINEER
TECHNICAL WRITER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

» Professional Engineer (P.E.) Oregon license #87091PE

+ Qualified Source Test Individual (QSTI)

o Group I, Manual Gas Volume and Flow Measurements and Isckinetic Particulate Sampling Methods
o Group ll, Manual Gas Source Sampling Methods

o Group N, Gaseous Pollutants Instrumental Sampling Methods

o Group WV, Hazardous Metals Measurement Sampling Methods

B.S. in Chemical Engineering from University of lllincis in Urbana, IL, 2005

Minor in Mathematics

Certified Visible Emissions Evaluator

C-Stop Certified (includes refinery operations, industrial accident prevention, PPE, LOTO,
HAZCOM/HAZMAT, confined space, emergency response, respiratory protection, MSDS review,
toxic and hazardous substances)

Aerial Platform Certified

Transportation Worker Identification Credential (TWIC) Approved

International Air Transport Association (JATA)} Trained

Respirator Fit-Tested

Adult CPR Certified

Standard First Aid Certified

® & & 8 o 9

PROFESSIONAL MEMBERSHIPS
* Source Evaluation Society (SES)
PROFESSIONAL EXPERIENCE

Andras Vella has been with Horizon Engineering since 2011. He brings six prior years experience from
Clean Air Engineering in lllinois. His primary duty before joining Horizon was FTIR repair, operation, and
data review. He has performed source tests at hundreds of industrial socurces. He performs source
emission testing and activities related to source emission testing, including field sampling, test equipment
maintenance and calibration, equipment preparation, in-field data recording, data reduction and analysis,
quality assurance review and report preparation. He is thoroughly trained in all EPA source test
procedures 2005-present. He is also experienced using methods from the National Council for Air &
Stream improvement (NCASI), Oregon Department of Environmental Quality (ODEQ), California Air
Rescource Board (CARB), Naticnal Institute for Occupational Health and Safety (NIOSH), Occupational
Safety and Health Administration (OSHA), and the American Society for Testing and Materials (ASTM).
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MAURI FABIO
TECHNICAL REPORT WRITER

EDUCATION/PROFESSIONAL CERTIFICATIONS/TRAINING

B.A. in Geology from University of Hawaii at Manoa in Honolulu, HI, 2011
e Certified Visible Emissions Evaluator
« Adult CPR Certified
« Standard First Aid Certified

PROFESSIONAL EXPERIENCE

Mauri Fabio joined Horizon Engineering in 2016. Her current responsibilities include data reduction and
analysis, quality assurance review, and report preparation. She has a year experience with the United
Stated Geological Survey (USGS) with laboratory analysis, data collection and processing, testing, field
research, report preparation, and mapping preparation. She has experience with laboratory
instrumentation such as a scanning electron microscopy (SEM) and energy dispersive x-ray microanalysis
{EDS). Field work and data collection in Death Valley and worked with the deformation group at the USGS
on Mt. Hood for reconnoitering potential sites for remote instrumentation.
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